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Chapter 1
Getting Started with ProbeMaster

About ProbeMaster

ProbeMaster is a graphical editor for generating tester download files for moving probe testers.
ProbeMaster allows you to automate most functions for maximum efficiency.

Importing PCB Data

ProbeMaster imports files in several formats:

Import Lavenir Format 4 netlists and IPC-D-356 netlists.
Import IPC356A.

Import supplemental Gerber data such as silkscreen, soldermask, and board outline data for
the purpose of determining the accessibility of test points.

Import FixMaster job files. This feature allows you to split nets out of a netlist in FixMaster,
generate a fixture for some of the nets in FixMaster, and set up the dense parts in ProbeMaster
for testing on a moving probe tester.

Editing PCB and Test Point Data

Once PCB data has been imported, you can edit a graphic representation of pads and test points. Use
the Reference Frame to include or exclude portions of the data for automatic group editing operations.
Inspect and edit netlist data all at once or one net at a time. You can automatically or manually perforr
many functions:

Move, rotate, and mirror PCB data.

Specify the D Code size range and all other parameters for automatically generating test
points.

Select a two-point or three-point stagger and D Code size range for automatically staggering
test points.

Manually add, delete, move and stagger test points.
Inspect and correct head collision errors.
Check net adjacency.
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Exporting Data

ProbeMaster exports files for testing PCBs on moving probe testers. ProbeMaster exports the
following file types:

Exporting Tester Download Files

ProbeMaster exports tester download files for the following testers.
* MicroCraft MP-440 and Emma testers

*  Probot/Mania

e Hummingbird

* AFT or ATG

* Probotech

ProbeMaster also exports IPC356A, which contains test information used by some testers and repair
stations.

Exporting Computer Aided Repair Files
ProbeMaster also exports CAR files for use in fault verification on some repair stations.

Saving ProbeMaster Job Files

ProbeMaster saves and opens ProbeMaster .JOB files, which contain all configuration and
environment variables for a ProbeMaster job: probe diameters, probe air gaps, probe margins, D Code
and probe mapping, and stagger and generate options. The file also contains the PCB database,
including pads and test points for both board sides.

.JOB files can be used as boilerplate files that can be saved and reloaded when you have similarly
configured jobs.

.JOB files of completed jobs can be loaded into Verify for fault verification.
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What's New in ProbeMaster 7.5 for Windows

Lavenir has added some new features to ProbeMaster 7.5 for Windows since the release of Version
6.3.
New Features

* New Support for IPC-356-A: Imports and exports a subset of IPC-356-A. Adds more
support for end of copper testing. Exports fiducial locations and coded step and repeats.

* Nidec/Read:More Nidec/Read support.

» Test Point Staggering:Adds a "random" option for staggering test points around through
holes which staggers test points randomly (up, down, left and right).

» Densely Packed Component IsolationWWhen a component is to be split out to be tested
separately and multiple test points of split out nets lie outside the component, then only one
test point outside the component needs to be kept with the split. The component isolation
feature makes for more efficient testing of split out components.

Send Us Your Comments

Lavenir is committed to continuous improvement. Your constructive comments on ProbeMaster will
help us to improve features of the software.

» Please e-mail your comments and suggestions regarding ProbeMaster to
feedback@lavenir.com

* Visit the Lavenir Web Site dtttp://www.lavenir.com.

e You can reach Lavenir Technical Suppor(3#5) 680-740metween the hours of 8 AM and
5 PM Pacific Time.

* Lavenir is located at:
2440 Estand Way
Pleasant Hill, CA 94523
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Download ProbeMaster Updates

Lavenir will be making updated versions of ProbeMaster and updated Help files available to customers
who have a current maintenance agreement or warranty. You can download the current ProbeMaster
updates from the Lavenir Premier Support Web site.

To Download ProbeMaster Updates:

1. Have yourUser NameandPasswordready before logging on to the Lavenir Premier Web
Site. Your User Name and Password are printed on your User Password Letter. If you do not
know your User Name and Password, call Lavenir at (925) 680-7400.

Go to thelLavenir Web Site athttp://www.lavenir.com.

On the Site Map, click oRremier Support.

On theUser Name and Passwordlialog, enter youtdser NameandPassword
Click on Software Library .

Follow the instructions to download tRROBEMASTER SETUP.EXE update file to your
system.

7. Double-click on the downloadd®ROBEMASTER SETUP.EXE file on your system and
follow the setup instructions.

S e oA

Lavenir Technical Support

You can reach Lavenir Technical Support by:

* Telephone(925) 680-740Metween the hours of 8 AM and 5 PM Pacific Time.
e E-Mail: support@lavenir.com

* Web Site: http://www.lavenir.com

Contact Lavenir Customer support with questions about Lavenir hardware and software or to arrange
for training or maintenance.

Lavenir is located at:

2440 Estand Way
Pleasant Hill, CA 94523



Chapter 2
How to Process a Job Using ProbeMaster

This chapter includes a general outline for beginning-to-end job processing in ProbeMaster. It also list:
some commonly used features that do not belong in the step-by-step outline and some special feature
that are unique to some test methods or testers.

Processing a Job Step-by-Step

This is a general outline for beginning-to-end job processing in ProbeMaster. Very few real-life jobs
will follow this outline exactly. Once you have used ProbeMaster for a while, most jobs will skip the
configuration setups and begin with opening a boilerplate .JOB file, then importing the PCB data. Use
this outline as a guide to the steps in a typical job and as a way to find more detailed information.

To Process a Job Using ProbeMaster:

1. If you have previously saved tester and operation configuratpes, the boilerplate joh
SeeOpening a ProbeMaster Job Fitn page 139.

Set thetester configuration settings SeeSetting up the Tester Configuration page 47.
Import the PCB data. Seelmporting PCB Files into the Jobin page 145.
Position the PCBdata. Se®ositioning the PCB®n page 51.

Identify thepower and ground nets Seeldentifying Power and Ground Plane Nets page
63.

Map the D Codes to Probe CodesseeMapping D Codes to Probe Codes page 65.
Generate test points SeeAdding Test Pointen page 71.

8. Inspect possibly probeablpossibly covered pointsiot given test points. S&ossibly
Probeable, Possibly Covered Test Poimtspage 80.

9. Stagger test points SeeStaggering Test Pointsn page 93.
10. Inspect and correcbllision errors. SeeChecking for Collision Error®n page 105.

11. Inspect nets one at a time and edit test poiniettist Inspection mode SeeNetlist
Inspection Mod®n page 109.

12. Generatadjacency dataandinspect adjacent netsSeeNet Adjacencyn page 123.
13. Tag and inspedtducials. SeeFiducial Pointson page 129.

14. Export the Files. SeeExporting Tester Download Filem page 152 and the other export
procedure irFFile Handling in ProbeMasteon page 137.

ok w D

N o
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Additional Features Used in Most Jobs

In addition to those steps in the outline that are typically performed in a step-by-step order, this manual
covers additional features that are often used but don’'t have a particular place in the outline:

Viewing Data. SeeViewing Data in ProbeMastesn page 15.
Editing PCB data. SeeEditing PCB Dateon page 163.

Printing . SeePrinting in ProbeMastepn page 175.

Automation. SeeAutomatic Job Processing Featuras page 179.

Special Features Unigue to Some Test Methods

This manual also covers some special features that are unique to certain types of testers or test methods
and are not included in the general outline:

Renumber Nets SeeRenumbering Nets with Unique Net Numhmrpage 183
Soft Landing. SeeSoft Landing for MicroCraft Testermn page 184.
The SMD Both Command. Se8BMD Both Commandn page 185.

Mark nets for separate exportwith theSelective Netlisicommand. Se®larking Nets for
Separate Expordn page 186.



Chapter 3
ProbeMaster Interface Overview

ProbeMaster has a point-and-click Windows interface with most functions available on command
menus and command toolbars. Many functions can also be activated using shortcut key commands.
This chapter provides a brief overview of the major elements of the interface. For more detailed
descriptions of the commands represented on the individual menus and toolbar buttons, see the
sections of this manual that describe the function you want to perform.

Application Window

f] sample_job - ProbeMaster for Windows
File Setup “iew Edit Action Help

== B N R L I s L R e

[l Pl = m|mjevfRy]e 4] e

inche »| dx [8.0733 dy [6.3311 Zoom [0 5303 Eﬂ@ﬂ Dist

osmo| 5[ L[ [5 4|2 2|2]s & &£
File loaded from 'C:4Lavenirtsfistureshsample. job' S0l

Feady

ProbeMaster Application Window

The ProbeMaster Application Window has command menus at the top, toolbars around the edges, a
status bar at the bottom and the viewing area in the center.
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Command Menus

Most commands in ProbeMaster can be accessed through the command menus. Command menus are
usually accessed by clicking on the command. In this manual, command menu commands are written
in bold and the cascade menus are separated by a dash (

Command Menu Instruction Example:
» On theEdit menu, clickPCB Data-Transcode-D Code
The instruction in the example means to click the menu shown in the following graphic.

" zample_job - ProbeMaster for Windows
File Setup Wiew | Edit Action Help

Test Point » I
PCE Data » Insert Pad Shift+Ctrl+F
Eiducialz  » Delete Pad
] tirrar
Mowe
Hatate
Tranzcode Trans netcode Chrl+Shift+T
Step/Fepeat... » Probe Code
D Code Crl+T

Command Menu Example

Access Keys for Menu Commands

Command menus can also be accessed from the keyboard using what are sometimes called access keys
or accelerator keys. The underlined character in each menu indicates the access key for that menu
selection. To use the access keys presalthkey and the first access key indicated in the top-level

menu. The menu drops down. Then press the other access keys indicated in each cascade menu.

Access Key Example:
1. For the example shown in the Command Menu Example graphic, AlteEstogether.
The Edit Menu drops down.

2. Press.

The PCB Data cascade menu drops down.
3. PressrT.

The Transcodecascade menu drops down.
4. Pres.

The D Codecommand is selected.
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Shortcut Keys for Menu Commands

Often a command on the command menus will have an even faster way to access the command by
keyboard. These key commands are sometimes called shortcut keys or hotkeys. If there is an
equivalent key command, it is usually indicated on the final cascade menu. In the example in the
graphic, the shortcut key commandCisl+T . There are also shortcut keys for commands that are not
on the menus. For more about shortcut key commandsese€ommanden page 14. For a listing of

all shortcut key commands in ProbeMaster, ey Commands Summaoy page 189.

Command Toolbars

Many commands in ProbeMaster can be accessed through the command toolbars. Toolbar controls a
activated by clicking on the toolbar button or control. In this manual, toolbar controls are either shown
using a graphic, or the name of the button or control is writtéolih

To Find Out What a Toolbar Control Is:

> Hold the cursor over the toolbar button or control for a moment.

A ToolTip pops up next to the control. The ToolTip gives the name of the control and usually also
gives the equivalent key command. The Message Line iBttias Bar gives some additional
information about the control.

The following sections provide brief descriptions of each of the toolbars. For more detailed
descriptions of the toolbar commands, see the sections of this manual that describe the function you

want to perform.
Mewy File
Open File
Save File
Print

Main Toolbar
=3 = =R

Main Toolbar

TheMain toolbar has th&ile menu commands common to most Windows progr&es: File, Open
File andSave File It also has th@rint command.
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Action Toolbar

TheAction toolbar has the high-level commands for automatic features, configuration dialogs and
enteringNetlist Inspection andAdjacency Inspectionmodes.

Stagoer Test Points Metlist Inspection Mode
Generate Test Points Callizion Check
[ Code to Probe Mapping Adiacency Check
Avtomation ~\‘ /— Adjacency Inspection Mode
i

| 2] ] e g

Action Toolbar

Editing Toolbar

E Inzert Element
c':u_-: Move Elements
._-: Copy Elements
1_2 Tranztfet Elements
l-_: Feplicate E lemnernts
i hirror ¥

i Mirror

k| Rotate Elements
; Ztep and Repeat Elements
&7|  Delete Element
._-; Transcode Element

Editing Toolbar

The Editing toolbar has commands for editing different types of elementsEditieg toolbar and the
Editing Mode toolbar are used together. The kind of element that can be edited (pad or test point) and
the type of commands available on Editing Toolbar depend on the editing mode selected on the
Editing Mode toolbar. Se&diting Mode Toolbaon page 11.
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Editing Mode Toolbar

® | PCBEditing Mode
4|  Test Point Editing Mods

Editing Mode Toolbar

TheEditing Mode toolbar and th&diting toolbar are used together. Thditing Mode toolbar
determines which types of elements can be edited by the commanddalititig toolbar, and it
determines which commands are available orktligng toolbar. See alskditing Toolbaron page
10.

Editing Mode Example:
» To edit PCB data using ti&diting toolbar, first click thé”ad Editing Modell button on
the Editing Mode toolbar.
The PCB Data Editing Mode is selected and nowEitii#éing toolbar buttons represent commands
that affect PCB data only. For instance ligert button on thdediting toolbar insertpads
» To edit test points using ti&diting toolbar, first click thelest Point Editing Modeil
button on theéediting Mode toolbar.

The Test Point Editing Mode is selected and novEtli¢ing toolbar buttons represent commands
that affect test points only. For instance ltgert button on theé=diting toolbar insertsest
points.

Note: TheEditing Modetoolbar only affects the editing mode for commands ok tliieng toolbar.
Editing commands that appear on the command menus do not require you to set the editing
mode first.

Goto Toolbar

o To Test Mumbers

0o To Pozsibly Probeable Points %\ /— 0 To Collision Errors
! +C
at | Fg:‘%l r"l:l

Goto Toolbar

The Goto toolbar has commands for going to specific types of elements and test point errors.

11
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HiLite Toolbar

Highlight Toaling 0 Code

Showe Met Exclusive

Highlight by D Code
Highlight by Metlist —\ Y /7 Clear Colars
HEE R

HiLite Toolbar

TheHiLite toolbar has commands for highlighting specific types of elements.

Screen Toolbar

Distance Measurement

CrrawvReference Frame
Loom to Showe 2l Data
Foom Tool
Change Board Side CWP SO0
¥ and v Coordinates of Cursar Foom Level
Englizhi! Wetic Units ~\ Y ‘\

[inche ] % [137908 v [48176  Zeom[n3203 .EI g| @ _\d Dist 2.3040

Screen Toolbar

The Screentoolbar has controls for changing the view of hewing Area and changing how the
cursor coordinates and distance are shown.

12
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Visibility Toolbar

Showy Traces Shiowy Silkscreen
Showy Met Mumbers Showy Soldermask
Show &l Pads Show Board Outline
Showy Test Numbers
Grid Fixedariable Show Selected Mets
Grid Anchored s Dragged Showy Zoft Landing Pads
Giricd Conf Coff
Grid Lint -L

) [ gt I P ey

Visibility Toolbar

The Visibility toolbar has buttons that control what is shown on screen.

Status Bar

Active Board Sicle CMPIS0L

D Code of Selected Element

Proke of Selected Element

Meszage Line —\ ket of Selected Element —\

2000-P-12 : head= 0.0230, shaft=0.0230 Ms33 P11 [DB0T [sOL

Status Bar

The Status Bar provides information about the selected elements and displays messages from the
system, such as prompts for commands.
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Key Commands

Many commands in ProbeMaster can be accessed through the keyboard using the key commands. For
a complete list of all shortcut keys in ProbeMasterKaseCommands Summaoy page 189.

Shortcut Key Commands

Shortcut keys are the fastest way to activate commands. Shortcut keys are usually a single keyboard
key (such a® or D), or they can use tHghift or Ctrl keys modifiers (such &hift+R or Ctrl+R).

To Find the Shortcut Key for a Menu Command:
» Go to the menu command that you want to use.
If there is a shortcut key for that command, it will be indicated on the final cascade menu.
To Find the Shortcut Key for a Toolbar Control:
» Hold the cursor over the toolbar button or control for a moment.

A ToolTip pops up next to the control. If there is a shortcut key for that command, it will be
indicated on the ToolTip.

Access Key Commands

Access keys are just an alternative way to activate a menu command. The underlined character in each
menu indicates the access key for that menu selection. To use the access keysAlteksyttaand the

first access key indicated in the top-level menu, and then press the other access key indicated in each
cascade menu. For more about access key#caess Keys for Menu Commaraspage 8.
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Chapter 4
Viewing Data in ProbeMaster

ProbeMaster has many options for viewing data. You can choose what data to display on screen,
highlight certain types of data, zoom up and down, go to specific locations or types of data, use an on-
screen positioning grid, measure distance and display job statistics.

Choosing What Data to Display

ProbeMaster has many commands that allow you to control what data is displayed on screen.

Displaying Component Side or Solder Side Data

You can choose which side of the board to display, either the component side or the solder side. Many
commands only work on the active board side. The currently active side is showsiattieBar,
either CMP or SOL.

To Display Component Side or Solder Side Data:
1. On theView menu, go tdActive Sideand look aComponent SideandSolder Side

« If Component Sidehas acheckmark next to it, then th€omponent Sidedata is being
displayed.

» If Solder Sidehas acheckmark next to it, then th&older Sidedata is being displayed.
2. Click the eithelComponent Sideor Solder Sideto select that side for display.
Menu: View-Active Side-Component Side or Solder Side

Button: .El

Key:  Shift+O
Displaying the PCB Data

You can choose to display or not to display the imported PCB data.
To Display the PCB Data:
1. OntheView menu, go t®ata Elementsand look aPCB.
» If PCB has acheckmark next to it, then the PCB data is beitigplayed
e If PCB hasno checkmarknext to it, then the PCB datarist being displayed
2. Click PCB to switch between displaying or not displaying the PCB data.
Menu: View-Data Elements-PCB
Button: None
Key: B
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Displaying All Pads or Only Pads with Test Points

When the PCB data is being displayed you can choose to display all pads or only pads that have test
points on them.

To Display All Pads or Only Pads with Test Points:
1. On theView menu, go t®ata Elements-Padsand look atll.
» If All has acheckmark next to it, therall pads are being displayed.

e If All hasno checkmarknext to it, then only thpads with test pointsare being
displayed.

2. Click All to switch between displaying all pads or only pads with test points.
Menu: View-Data Elements-Pads-All

A
Button:

Key:  Shift+P

Displaying “Commented” Pads in IPC-D-356 Data

16

This command displays the “commented” pads in IPC-D-356 data. These are elements in which a letter
C has been inserted into the data to indicate that the element is “commented out.”

To Display “Commented” Pads in IPC-D-356 Data:
1. On theView menu, go t®ata Elements-Padsand look aCommented

« If Commentedhas acheckmark next to it, then the “commented” pads in IPC-D-356
data are beindisplayed

* If Commentedhasno checkmarknext to it, then the “commented” pads in IPC-D-356
data arenot being displayed

2. Click Commentedto switch between displaying and not displaying the “commented” pads in
IPC-D-356 data.

Menu: View-Data Elements-Pads-Commented
Button: None
Key: None
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Displaying Only “Accessed” Side for IPC-D-356 with Access Data

Some IPC-D-356 files contain access data indicating which board side a given pad is to be accessed
from.

To Display Only the Accessed Side for IPC-D-356 Pads with Access Data:
1. OntheView menu, go tata Elements-Padsand look aAccess

» If Accesshas acheckmark next to it, then pads in IPC-D-356 data that have access
information are displayed only for the board side where they can be accessed.

» If Accesshasno checkmarknext to it, then even pads in IPC-D-356 data that have
access information axisplayed for both board sides even if they can only be accessed
from one side.

2. Click Accessto switch between displaying pads that have access information only on the
accessed board side and displaying those pads on both board sides.

Menu: View-Data Elements-Pads-Access
Button: None
Key: None

Displaying Net Numbers
ProbeMaster can display the net number of each pad next to each pad.
To Display Net Numbers:
1. OntheView menu, go t®ata Elementsand look atNet Numbers
e If Net Numbershas acheckmark next to it, then the net numbers are belisplayed

* If Net Numbershasno checkmarknext to it, then the net numbers amt being
displayed

2. Click Net Numbersto switch between displaying or not displaying the net numbers.
Menu: View-Data Elements-Net Numbers

Ry
Button: Jﬂb

Key: F
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Displaying Traces

When the PCB data is being displayed, you have several options for how to display traces, and you
have the option to not display them at all. Traces must be present in the imported PCB data in order to
be displayed.

To Display Traces:
1. On theView menu, clickData Elements-Trace

Show Trace Ed |

Traces
O HldE-"l"JE Turn off races with
™ Show curent laver plus inner trac Met I
110 =
™ Show curent layer 210
ajo
40 -

Cancel |

2. IntheTracesgroup box, select an option for which traces to display, if any:

« Hide All: When this option is selected, no traces are displayed.

» Show Current Layer Plus Inner: When this option is selected, the traces for the active
board side, component or solder, are displayed, and the traces for the inner layers are also
displayed.

e Show Current Layer: When this option is selected, the traces for the active board side,
component or solder, are displayed.

3. IntheTurn Off Traces with Net table, enter any net numbers for which you want to turn off
the display of traces. This option only has meaning if you have selected an option that
displays traces.

4. Click OK.
Menu: View-Data Elements-Trace

8
Button: E| This button is a shortcut that switches between showing no traces and showing the
traces in the active board side, CMP or SOL.

Key: T: This key displays thghow Tracedialog.

Shift+T: This key is a shortcut that switches between showing no traces and showing the
traces in the active board side, CMP or SOL.
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Displaying Silkscreen Data

If you have imported a silkscreen data file, you can choose to display or not to display the silkscreen
data. For information on importing silkscreen data,lsgmrting Supplemental Gerber Files into the
Jobon page 150.

To Display Silkscreen Data:
1. On theView menu, go t®ata Elementsand look aSilkscreen
« If Silkscreenhas acheckmark next to it, then silkscreen data is betigplayed
» If Silkscreenhasno checkmarknext to it, then silkscreen datanist being displayed
2. Click Silkscreento switch between displaying or not displaying silkscreen data.
Menu: View-Data Elements-Silkscreen

-1
Button: —

Key: K
Displaying Soldermask Data

If you have imported a soldermask data file, you can choose to display or not to display the soldermas
data. For information on importing soldermask data)egerting Supplemental Gerber Files into the
Jobon page 150.

To Display Soldermask Data:
1. On theView menu, go t®ata Elementsand look aSoldermask
« If Soldermaskhas acheckmark next to it, then soldermask data is bediigplayed

» If Soldermaskhasno checkmarknext to it, then soldermask dataist being
displayed

2. Click Soldermaskto switch between displaying or not displaying soldermask data.
Menu: View-Data Elements-Soldermask

s
Button: ﬂ

Key: None
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Displaying Board Outline Data

If you have imported a board outline data file, you can choose to display or not to display the board
outline data. For information on importing board outline datalmperting Supplemental Gerber
Files into the Jolon page 150.

To Display Board Outline Data:

1.

On theView menu, go tdata Elementsand look aBoard Outline.
« If Board Outline has acheckmark next to it, then board outline data is bedligplayed

e If Board Outline hasno checkmarknext to it, then board outline datanist being
displayed

Click Board Outline to switch between displaying or not displaying board outline data.
Menu: View-Data Elements-Board Outline

Button: ﬂ

Key: O

Displaying Test Point Numbers

Each test point is assigned a unique test point number when the test files are exported. Most moving
probe testers report faults between test point numbers (i.e., a short between test points 14 and 25).
ProbeMaster can display the test point number of each pad next to each pad. ProbeMaster also has a
command that allows you to go to a specific test point numbeiG8ieg to a Test Point Numben

page 35.

20

2.

To Display Test Point Numbers:
1.

On theView menu, go tdata Elementsand look affest Number.

« If Test Numberhas acheckmark next to it, then the test point numbers lagtng
displayed

* If Test Numberhasno checkmarknext to it, then the test point numbers iaoé being
displayed

Click Test Numberto switch between displaying or not displaying the test point numbers.

Note: If all the test point numbers appear to be zero, it is because the test files have not been
exported yet. The test point numbers are generated when the data is exported.

Menu: View-Data Elements-Test Number

i
Button: ﬂ

Key: None
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Displaying Fiducials

ProbeMaster has a command for displaying fiducials. For information on tagging fiducial locations,
seeFiducial Pointson page 129.

To Display Fiducials:
1. On theView menu, clickData Elements-Fiducials

ProbeMaster displays the saffiducials table that is displayed when you set up fiducials;
however, on this dialog you do not have the option to tag the fiducials manually.

Fiducials ]|
K L .
CMP lawer left 42000 - Cancel |
SOL lower left 42000 |
CHP center tooling 2.4000
SOL center tooling e.amnilj
| | »

Fiducials Dialog
2. If the fiducial locations are correct, cli€XK. If they are not correct, enter the new locations
and clickOK.
Each fiducial is displayed as a large magenta X.
Menu: View-Data Elements-Fiducials
Button: None
Key: None
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Highlighting Data on Screen

ProbeMaster has several highlighting commands to help you find certain types of data elements on
screen. These commands cause the particular type of data element to be displayed in magenta on
screen. Once data is highlighted, ProbeMaster also has a command for inspecting each highlighted
element in sequence. S8eing to the Next Highlighted Element page 34.

Showing Everything in Gray Except for the Highlighted Elements

22

ProbeMaster can make it easier to inspect the highlighted data by displaying everything in gray except
for the highlighted data.

To Show Everything in Gray Except for the Highlighted Elements:
1. On theView menu, clickData Elements-Net Exclusive
All data elements on screen turn gray.
2. Activate the highlighting command you want to use.
The highlighted elements are shown in magenta and all other elements remain gray.

3. To restore the elements to normal color, go back t&t menu and clicibata Elements-
Net Exclusiveagain.

| Menu: View-Data Elements-Net Exclusive
Button: None
Key: None
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Highlighting a Specific Net
You can highlight a specific net.
To Highlight a Specific Net:
1. OntheView menu, clickHi Lite Image-By Netlist.
ProbeMaster prompts for a net number.

Met

\_H
=
%]

M et Cancel

o

Highlight Net

2. OntheNetdialog, enter the number of the net you want to highlight and ©lick
ProbeMaster displays the net highlighted in magenta.
Menu: View-Hi Lite Image-By Netlist

Pt
Button: ﬂl

Key:  Shift+F
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Highlighting the Net of a Selected Element

24

You can highlight the net of a selected element.
To Highlight the Net of a Selected Element:

1. OntheHiLite Toolbar, click theShow Netlistsbuttonﬁl.
2. Click on the element in the net that you want to highlight.
The cursor snaps to the element and marks it with an X.
3. Click again.
ProbeMaster displays the net highlighted in magenta.

TheHighlight Net of Element tool remains selected until you select another tool or press the
Escapekey, so you can highlight one net after another by clicking on more elements.

Menu: None

Button: El

Key: None
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Highlighting Data by D Code
You can highlight all the elements that have a selected D Code.
To Highlight Data by D Code:
1. OntheView menu, clickHi Lite Image-By D Code
ProbeMaster prompts for a D Code number.

Dcode |
Dcode Cancel |

Highlight D Code

2. OntheD Codedialog, enter the D Code you want to highlight and dli¢k.

ProbeMaster displays the all elements of the selected D Code highlighted in magenta.
Menu: View-Hi Lite Image-By D Code

Sy
Button: hl

Key: Ctrl+D
Highlighting Tooling Holes

ProbeMaster has a command to highlight PCB data that has a D Code designated as representing
tooling holes in ProbeMaster. Tooling hole D Codes are not generally used in ProbeMaster, only in
FixMaster. Tooling hole D Codes are used in FixMaster to indicate D Codes in the PCB that are to be
transferred to the fixture and included in the drill output files. For more information on setting up

D Code types, including tooling holes, s¢apping D Codes to Probe Codes page 65.

To Highlight Tooling Holes:

» On theView menu, clickHi Lite Image-By Tooling D Code
ProbeMaster displays all data having a D Code mapped as a tooling hole highlighted in magenta.
Menu: View-Hi Lite Image-By Tooling D Code

Button: =C

Key:  Shift+E
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Highlighting Data by Probe Code
You can highlight all the pads mapped to a selected Probe Code.
To Highlight Data by Probe Code:
1. OntheView menu, clickHi Lite Image-By Probe Code
ProbeMaster prompts for a Probe Code number.

Probe

Frobe Cancel

]
_Cocel_|

Highlight Probe Code

2. OntheProbe dialog, enter th®robe Codeyou want to highlight and clickK .
ProbeMaster displays the all elements mapped to the Probe Code highlighted in magenta.
Menu: View-Hi Lite Image-By Probe Code
Button: None
Key:  Shift+B

26



Chapter 4 Viewing Data in ProbeMaster

Highlighting Nets Marked with the Selective Nets Command

You can highlight all the nets that have been marked witBéective Netcommand. Th&elective
Netscommand allows you to mark special nets and export test files for those nets separate from the
rest of the loaded PCB data. For instance you coul&elkeetive Netgo mark and test a ground

plane. For more information on marking nets with $isdective Netcommand, seklarking Nets for
Separate Expordn page 186. For information on exporting test files for the nets marked with the
Selective Netxommand, seExporting Tester Download Filesn page 152.

To Highlight Marked Nets:
1. OntheView menu, go tata Elementsand look aSelective

* If Selectivehas acheckmark next to it, then nets marked with t8elective Nets
command are showmghlighted in magenta.

+ If Selectivehasno checkmark next to it, then nets marked with t8elective Nets
command ar@ot highlighted and are shown in their normal color.

2. Click Selectiveto switch between showing selective nets highlighted and not highlighted.
Menu: View-Data Elements-Selective

g
Button: ﬁ

Key: None
Highlighting Soft Landing Pads

You can highlight all pads that have been designated as soft landing pads. For more information on
Soft Landing pads, se®oft Landing for MicroCraft Testemn page 184.

To Highlight Soft Landing Pads:
1. On theView menu, go t®ata Elementsand look aSoft Landing.

« If Soft Landing has acheckmark next to it, then pads that have been designated as soft
landing pads are shownighlighted in magenta.

» If Soft Landing hasno checkmarknext to it, then soft landing pads am@t highlighted
and are shown in their normal color.

2. Click Soft Landing to switch between showing soft landing pads highlighted and not
highlighted.

Menu: View-Data Elements-Soft Landing

.f&f"
Button: =

Key: None
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Removing Highlighting from the Screen
You can remove the highlighting from the screen and return all elements to their normal color.
To Remove Highlighting from the Screen:
» On theView menu, clickHi Lite Image-Remove Hi Lite.

ProbeMaster removes the magenta highlighting from any elements that are currently highlighted
and displays all elements in their normal colors.

Menu: View-Hi Lite Image-Remove Hi Lite

Button: 2'

Key:  Shift+H
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Zooming on Data

ProbeMaster has several commands for zooming up and down on the viewing area and zooming on
specific areas of the screen.

Zooming Up or Down in Steps
You can zoom up or down by a fixed amount.
To Zoom Up or Down:
» On theView menu, clickZoom-Zoom Upor Zoom Down
ProbeMaster zooms the viewing area up or down, centered on the cursor position.

Note: Itis usually preferable to run this command from the keyboard rather than the command
menus because you have more control over the cursor position when the command is
activated. This allows you to control the exact position to zoom on.

Menu: View-Zoom-Zoom Up or Zoom Down
Button: gl Click the button, then click in the viewing area to Zoom Up.
No button for Zoom Down.
Key: Page Up key or Page Down key
Zooming to Show All Data

You can zoom so that all data fits in the screen.

To Zoom so that All Data is Shown on Screen:

» On theView menu, clickZoom-Zoom to Show All

ProbeMaster zooms up or down so that all data on screen fits inside the viewing area.
Menu: View-Zoom-Zoom to Show All

Button: ﬁl

Key: Home key
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Zooming on the Reference Frame

You can zoom on the Reference Frame.

To Zoom on the Reference Frame:

» On theView menu, clickZoom-Zoom On Frame
ProbeMaster zooms on the Reference Frame.
Menu: View-Zoom-Zoom on Frame
Button: None
Key: W

Automatic Zoom-on-Frame Feature

30

You can set ProbeMaster to automatically zoom on the Reference Frame whenever a new Frame is
drawn. Or you can turn the feature off so that ProbeMaster does not automatically zoom on a new
Reference Frame.

To Select to Automatically Zoom when a New Frame is Drawn:
1. On theView menu, go t&Zoom and look atZzoom On.

e If Zoom On has aheckmark next to it, then ProbeMasteiill automatically zoom on
the Reference Frame whenever a new Frame is drawn.

* If Zoom On hasno checkmarknext to it, then ProbeMasteiill not automatically
zoomon a new Reference Frame.

2. Click Zoom On to switch between automatically zooming on a new Frame and not
automatically zooming on a new Frame.

Menu: View-Zoom-Zoom On
Button: None
Key: None
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Zooming to a Specific Zoom Level
You can set an exact zoom level.
To Zoom to a Specific Zoom Level:
1. On theView menu, clickZoom-Set Zoom Level
ProbeMaster prompts for a zoom level.

Set Zoom Level I

|3
Caricel |

Set Zoom Level

2. OntheSet Zoom Leveldialog, enter the zoom level and cliokK .
ProbeMaster zooms to the zoom level you selected.
Menu: View-Zoom-Set Zoom Level

Zu:u:uml
Button: 0.3203 Type the zoom level into the control and then move the mouse into the
viewing area.

Key: Z
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Going to Specific Locations on Screen

ProbeMaster has many commands for going to specific location or specific types of data on screen.

Moving the Cursor Manually
You can manually move the cursor around on the viewing area using the mouse or the arrow keys.

Using the Mouse

Moving the mouse moves the cursor around the screen. You can use the mouse to move the cursor
outside the viewing area to click on menus and buttons, which is something you cannot do using the
arrow keys. When the screen grid is turned on, moving the cursor with the mouse allows you to
position the cursor off of the grid points, which is also something you cannot do using the arrow keys.

Using the Arrow Keys

Pressing tharrow keys moves the cursor up, down, left or right on the viewing area. When the screen
grid is turned on, pressing therow keys causes the cursor to hop from one grid point to the next. The
arrow keys cannot be used to move the cursor outside the viewing area to click on menus and buttons.
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Going to Specific X, Y Coordinates
You can go a specific X, Y coordinate.
To Go to Specific X, Y Coordinates:
1. On theView menu, clickGo To-Coordinates
ProbeMaster prompts for X and Y coordinates.

Move curzor to |

# Coordinate " Coordinate

I Ia.zzaa
OF. I Cancel

Move Cursor To dialog

2. OntheMove Cursor To dialog, enter new X and Y coordinates and presg&titer key.
ProbeMaster moves the cursor to the X and Y coordinates.

Note: Itis usually preferable to close the dialog using Erger key instead of clickin@K.
Clicking OK can sometimes cause you to jiggle the mouse and move the cursor off of the
coordinates you set.

Menu: View-Go To-Coordinates

- [13.7909 - [4.5176 )
Button: il ll Click the X or Y buttons.

Key: XkeyorY key

Selecting a Test Point or Pad

Selecting an element causes the cursor to hop to the nearest element. The D Code, net number and
probe number of the selected element is displayed oBtétes Bar.

To Select a Pad or Test Point:

» Position the cursor next to the test point or pad and preSskiag
Menu: None
Button: None
Key: S
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Going to the Last Selected Test Point

PressingCtrl+H moves the cursor to the last selected test point. If the selected test point is off the
screen, ProbeMaster redraws the screen at the current zoom level with the selected test point in the
center. A green cross marks the selected test point.

To Go to the Last Selected Test Point:
» Pres<Ltrl+H .
| Menu: None
Button: None
Key:  Ctrl+H

Going to the Next Highlighted Element

Pressing thé&l key moves the cursor sequentially to the next highlighted element. Use this command to
find every highlighted element in sequence. For the highlighting commanddigbdighting Data on
Screeron page 22.

To Go to the Next Highlighted Element:
1. Highlight the elements.
2. Press thé\ key.

Menu: None

Button: None

Key: N
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Going to a Test Point Number

Each test point is assigned a unique test point number when the test files are exported. Most moving
probe testers report faults between test point numbers (i.e., a short between test points 14 and 25). Yc
can go a specific test point number. ProbeMaster also has a command that allows you to display the
test point number of each pad next to each padD&gaying Test Point Numbeos page 20.

To Go to a Test Number:
1. On theView menu, clickGo To-Test Number.
ProbeMaster prompts for a test point number.

Test Humber

\_H
=
%]

Test Number Cancel

Go to Test Number Dialog

2. OntheTest Numberdialog, enter a test point number and clik.
ProbeMaster moves the cursor to the test point number.

Note: If all the test point numbers appear to be zero, it is because the test files have not been
exported yet. The test point numbers are generated when the data is exported.

Menu: View-Go To-Test Number

I
Button: ﬁl

Key: None
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Going to Collision Errors

You can go to each collision error. For more about collision error&seeking for Collision Errors
on page 105.

To Go to Collision Errors:

1. On theView menu, clickGo To-Collide.
TheGo To Collision Error tool is selected.

2. Click the mouse in the viewing area.

The cursor hops to the next sequential collision error@dm&o Collision Error tool remains
selected until you select another tool or pres&swmpekey, so you can go to one collision error
after another by clicking the mouse.

Menu: View-Go To-Collide

+C
Button: ﬂl

Key: None

Going to Possibly Probeable Pads not Given Test Points
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You can go to each instance of pads possibly covered by soldermask or silkscreen. For more about
pads that may be covered by silkscreen or soldermasRossély Probeable, Possibly Covered Test
Pointson page 80.

To Go to Possibly Probeable Pads not Given Test Points:
1. On theView menu, clickGo To-Probeable TR

TheGo To Possibly Probeable Padwol is selected.
2. Click the mouse in the viewing area.

The cursor hops to the next sequential possibly probeable pad not given a test pdaa.Tthe
Possibly Probeable Padsool remains selected until you select another tool or pre&sstiape
key, so you can go to one possibly probeable pad after another by clicking the mouse.

Menu: View-Go To-Probeable TP

o
Button: ﬂl

Key: None
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Using the Screen Grid

The program has a screen grid that can be used for precisely positioning the cursor. The grid can be
turned on and off as needed.

When the grid is on:
* The cursor moves only on the grid points when moved with the arrow keys.

e The cursor snaps to the closest grid point when you activate an editing command such as
insert, copy or move.

* The cursor can be moved off the grid using the mouse or by aligning to an element.
Some settings affect the behavior of the grid:
* Thegrid unit determines the spacing of grid points.

* The space between grid points carfiked at one interval or can be set touagiable
depending on the zoom level.

e The grid can banchoredso that it does not move, or it candraggedby the cursor.

Turning the Screen Grid On or Off

You can turn the display of the screen grid on and off.

To Turn the Screen Grid On or Off:

1. OntheView menu, go t&creen Grid and look aDisplay Grid.
» If Display Grid has acheckmark, the grid iOn.
« If Display Grid hasno checkmark, the grid isOff.

2. Click Display Grid to turn the grid on or off.
Menu: View-Screen Grid-Display Grid

ey
4

Button: 25 Up = Off, Down = On
Key: G
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Anchored or Dragged Grid

The grid can bénchored in place so that it does not move. When the grid is sehébored mode
and the cursor is moved, the cursor hops from one grid point to the next.

Or the grid can bBraggedso that it is moveable. When the grid is sddtagged mode and the
cursor is moved, the cursor drags the grid to a new paosition.

Generally the grid is left iAnchored mode and is only put iDragged mode when it needs to be
repositioned.

To Switch between an Anchored Grid and One that can be Dragged:

1. OntheView menu, go t&creen Grid and look atAnchored andDragged The position of
the bullet indicates the status of the grid:

« Ifthere is a bullet oAnchored, the grid is stationary, and the cursor hops from one grid
point to the next.

« Ifthere is a bullet oDragged, the grid is moveable, and the cursor drags the grid.
2. To switch between the two states, cliskchored or Dragged
| Menu: View-Screen Grid-Anchored or Dragged

Button: Q Up = Dragged, Down = Anchored
Key:  Shift+G
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Fixed or Variable Grid

The grid can be set Mariable or Fixed mode. The difference between these two modes is the interval
displayed between grid dots.

» Variable Mode: The program changes the displayed grid interval so that a comfortable
number of grid dots appears on screen at any zoom level. The displayed grid interval will be
equal to a multiple of the grid unit. The possible grid intervals are grid unit times a power of
ten or any such value divided by two.

As you increase the zoom level, the grid interval becomes smaller to the point of the finest
resolution until it reaches the grid unit. It will never be smaller than the grid unit.

» Fixed Grid: The interval displayed between grid dots is always equal to the grid unit, at any
zoom level. The grid interval does not change until the screen is almost filled with grid dots.
When there are too many dots to display, the grid becomes invisible, but it is still on.

To Switch between a Fixed Interval Grid and One that is Variable with Zoom:

1. OntheView menu, go t&creen Grid and look alvariable andFixed. The position of the
bullet indicates the status of the grid:

« Ifthere is a bullet owvariable, the grid interval is variable depending on zoom level.
« Ifthere is a bullet ofrixed, the grid interval is fixed regardless of zoom level.
2. To switch between the two states, cli¢hriable or Fixed.
| Menu: View-Screen Grid-Variable or Fixed.

+

A
Button: F_+| Up = Fixed, Down = Variable
Key: Ctrl+G
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Grid Units

The grid unit is the basis of the grid interval, the space between grid points.
To Set the Grid Unit:
1. On theView menu, clickScreen Grid-Units.

ProbeMaster prompts you to set the grid unit.

Grid Unit

Gnid Lnit

IEI.EIE

Grid Unit Dialog

2. OntheGrid Unit dialog, enter the new grid unit and clioK.
ProbeMaster displays the grid based on the new grid unit.
| Menu: View-Screen Grid-Units.

2.500

Button:
Key: None
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Displaying Statistical Information

ProbeMaster has two commands for displaying statistical information. One shows data strictly related
to the imported PCB data: the pad and trace counts for each net in the currently loaded PCB data. Anc
the other shows job statistics related to the processing of the job: the size of the PCB; the counts of
surface mounts, through holes and traces; the number of errors, number of probeable and unprobeabl
nets; net adjacency information; and other information.

Showing the Pad and Trace Counts for each Net

ProbeMaster can display a dialog that shows the pad and trace counts for each net in the currently
loaded PCB data.

Note: This information can be useful for finding the power and ground plane nets that are required
for the setting up the Plane Nets table. Blemtifying Power and Ground Plane Neten
page 63.

To Show the Pad and Trace Counts for each Net:
> On theView menu, clickData Elements-Net/Pad/Trace Counts

Pad/Trace Counts |

Metcod|Pad: || Traces |
510 200 3322 | A
200 200 3319
518 100 18332
208 100 18492
211 47 13683

Cancel |

Pad and Trace Counts per Net

LA = f Caf ra) —

Menu: View-Data Elements-Net/Pad/Trace Counts
Button: None
Key: None
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Showing the Job Statistics
ProbeMaster can display a dialog that shows statistics for the current job.
To Show the Job Statistics:
» On theView menu, clickStatistics

Test information |

Test information

625 probeable nets

0 non-probeable nets

Size: 8.375 % 8.887 inches

SOL: 776 SMT 1057 Holes [BO0 vias) 2508 Traces (Y0317 Inner)
Tatal points = 302

Adjacent nets =00

Test Information Statistics Dialog

Menu: View-Statistics
Button: None
Key: F6
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Measuring Distance

ProbeMaster allows you to measure distance in the viewing area in two different ways. You can

measure the straight-line distance between two poidsstance Measuremenmode. Or you can

use aRelative Origin, which gives you the X and Y distances from one point to the other.
Using Distance Measurement Mode

WhenDistance Measuremenimode is on, th&tatus Bar shows distance between the current cursor
position and the point on screen where the cursor was Bistemce Measuremenmode was turned
on.

To Measure Distance with Distance Measure Mode:
1. Position the cursor at the point on screen where you want to measure distance from.
2. Press th® key.

ProbeMaster marks the starting point on screen with a yellow X and go&dstatnce Measure
mode. TheStatus Barbegins displaying the distance between the starting point on screen and the
cursor paosition.

Dist 23040

Distance Displayed in Status Bar

3. Move the cursor to the point on screen where you want to measure distance to.

The Status Bar displays the distance between the starting point on screen and the cursor position.
ProbeMaster remains Distance Measuremenimode until you presd again.

Menu: None
Button: None
Key: D
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Using the Relative Origin

Ordinarily theScreentoolbar shows the cursor’s X and Y coordinate position relative to the absolute
origin, X=0, Y=0. When th&elative Origin is turned on, th&creentoolbar shows cursor’s dx and

dy position relative to thRelative Origin, dx=0, dy=0. ThdRelative Origin, dx=0, dy=0, is the point

on screen where the cursor was wherRbhative Origin was turned on.

To Measure Distance with the Relative Origin:

44

1.
2.

Position the cursor at the point on screen where you want to measure distance from.
Press th& key.

ProbeMaster switches Relative Origin mode. Instead of the normal X, Y coordinates, the
Screentoolbar begins displaying the cursor position as the dx and dy coordinates relative to the
position on screen wheRelative Origin mode was turned on.

il1 3.7303 i|4.51 il

Absolute Origin Mode

dw [0.1344 dy |-0.5877
Relative Origin Mode

Move the cursor to the point on screen where you want to measure distance to.

The Screentoolbar displays the dx and dy distance betweeRtiative Origin and the cursor
position. ProbeMaster remainsRelative Origin mode until you presk again.

Menu: None
Button: None
Key: R
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Metric or English Units

ProbeMaster can convert units of measurement for the current job between English and metric units.
To Select Metric or English Units:

1. On theScreentoolbar, click theCoordinate Units drop downl'mhej‘r and select either
Inchesor mm.

ProbeMaster prompts, “Convert all data and parameters to metric/English?”
2. Click Yes

ProbeMaster converts the database to the new units.
Menu: None

Button: Ii”':he :Iv

Key: None
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Using the Reference Frame

ProbeMaster features a Reference Frame, which is used by many commands to select elements for an
operation. You can automatically insert a Reference Frame around all data, or you can draw a new
frame at a new location or a new size using a mouse-opétaet-drawing tool. You can also set
ProbeMaster to automatically zoom on the Reference Frame whenever a new Frame is drawn. Or you
can turn the feature off so that ProbeMaster does not automatically zoom on a new Reference Frame.
For more information on the automatic Zoom-on-Frame featuréeeatic Zoom-on-Frame
Featureon page 30.
Inserting a Reference Frame around All Data

You can automatically insert a Reference Frame around all data.
To Insert a Reference Frame around All Data:
» Press Ctrl+W.

ProbeMaster inserts a Reference Frame around all data.

Menu: None

Button: None

Key: Ctrl+W

Drawing a New Reference Frame

You can draw a new frame at a new location or a new size using a mouse-opeatedirawing
tool.

To Draw a New Reference Frame:

#
1. On theScreentoolbar, click theNew Window 42 button.
The New Window button stays down and tlikgame-drawing tool is selected.

2. Position the cursor where you want one corner of the Frame to be to be. Then click the mouse
and drag the cursor to where you want the opposite corner.

The Frame-drawing tool remains selected until you select another tool or pre&stiapekey.
Menu: None

Button: .-rﬂ

Key:  Shift+twW
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Setting up the Tester Configuration

Before processing the job, set up the tester configuration.

Using Boilerplate Jobs

All tester configuration and operation settings can be saved in a .JOB file. If you typically have similar
jobs, you can open a previously saved boilerplate .JOB file, import the new PCB data, and begin
processing without having to reset all of the settings.

Selecting the Tester Type

The tester you will be using affects the operation of several ProbeMaster functions, such as tagging
fiducials. It also affects the format of tester download files. So before anything else, you should select
the type of tester you will be using.

To Select the Tester Type:
1. On theSetupmenu, clickTester.

Tester
Tester
IMF‘440 vI

|dentify Plane Mets for Phaze

Plane Nets |

L I»

o raf —

Fdinimum net separation IU- 0os

Cancel |

Tester Dialog
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2. OntheTesterdialog, select the tester you are using fromfister drop down list.

The other settings on tAester dialog are not specifically related to setting up the tester, although
what is displayed in those settings does depend on the tester selected.

» |dentify Plane Nets for Phasein this table you identify the plane nets in the given job,
and that information is used when doing capacitance testing (phase difference or
impedance). How this table is displayed depends on the tester selected; however the
information is entered on a job-by-job basis and is not part of the tester setup. For
information on setting up this table, ddentifying Power and Ground Plane Nets
page 63.

« Minimum Net Separation: ProbeMaster uses this entry when generating the adjacency
data. For information on generating adjacency data and setting up this fis\ttsee
Adjacencyon page 123.

3. Click OK.
Menu: Setup-Tester
Button: None
Key: None
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Setting up the Probes

Using theProbe Setupdialog, you define the parameters for the probes that will be used to test pads
on the currently active side of the board.

Head diameters, air gaps, and stagger margins are used when running collision checks and staggerin
test points.

Note: The issues involved when setting these parameters in ProbeMaster are simpler than in
FixMaster where many types of probes may be used. Generally, moving probe testers will
only have one kind of probe in use at a time; however, you may still need to define the
parameters a little differently for probing different types of pads. For instance, you may want
different stagger margins for different types of pads. In that case, you can set up two Probe
Codes for identical probes with different stagger margins and map them to different D Codes.
This is the reason for more than one probe in the probe table.

To Set up the Probes:

1. OntheView Menu, clickActive Side and select thActive Board Sidefor which you want
to set up probes.

There are two Probe Setup tables, one for component-side testing and one for solder-side testing.
If you are setting up probes for both sides, set up one set for the currently active side, then come
back and set up the other side. Generally the two sides are set up with the same probe parameter

2. OntheSetupmenu, clickProbe Table

Probe Setup Ed |

Type|Head Dia|dir Gap | Margin |
1 » || 00230 |0.0040 |0.0100 :|

25 (0.060 (00040 (0.0100
204 [nn%io  Inondn (00000 hd

Twpe:H=Thru-Hole 5=5kD B=Bath, T=T oaling

Cancel |

Probe Setup Table
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In theType column of théProbe Setupdialog, set th@robe Types

You need to tell ProbeMaster what type of pads can be probed with each Probe Code. If you want
to set up the parameters a little differently for through holes than for surface mounts, this setting
tells ProbeMaster which Probe Code is appropriate for each use ArotieeSetupdialog, enter

the type of each probe in thgpe field. Later, each D Code to be tested will be mapped to a

Probe Code, meaning that a probe having that Probe Code will be used to test pads of that D Code.
For information on mapping D Codes to Probes Meapping D Codes to Probe Codes page

65.

»  For probes fothrough-hole drills, enterH.
» For probes fosurface-mount pads (SMD) enterS.
»  For probes foboth through-hole drills and surface-mount pads, eter

e TypeT is for Tooling Holes and it is not generally used in ProbeMaster, only in
FixMaster. A type T probe isn't actually a probe. Type T probes are used in FixMaster to
indicate the diameter of tooling holes in the drill output files.

In theHead Dia column, enter the head diameter of each probe.

The Head Diameter of the probe is used for collision checking. For information on collision errors,
seeChecking for Collision Error®n page 105.

In theAir Gap column, enter an air gap for each probe.

The Head Diameter of each probe is swelled by its Air Gap when checking for collisions. For
information on collision errors, s&hecking for Collision Error®n page 105.

In theMargin column, enter a stagger margin for each probe.

The Margin is used when staggering test points. For surface-mount pads, the margin is how much
to set back the test point from the pad edge. For through-hole pads, the margin is either the amount
to stagger the test point inward from the hole edge or the amount to stagger the test point outward
from the hole center point. You can also enter a negative margin and stagger the test point outward
from the hole edge to probe the covering pad. The option to measure from the edge or from the
center point is set oBetup-Test Point-Staggeralong with the option to stagger the test point

toward the top, bottom, right or left of the pad. For more information about staggering test points,
seeStaggering Test Point:n page 93.

Note: Setting up different stagger margins for different types of pads is one of the main reasons
for setting up different types of probes in ProbeMaster.

Click OK.

Menu: Setup-Probe Table
Button: None

Key: None



Chapter 6
Positioning the PCB

After you import the PCB data, you must position the PCB data within the test area. ProbeMaster has
several commands for mirroring, moving, rotating and stepping and repeating the PCB data.

Mirroring the PCB

TheMirror command flips PCB data for the current board side in either the X or Y directions.

Note: Be sure that you leave the data oriented properly when you ubdirtiee command. The
data need to be oriented in the same way that the board will be loaded into the tester.

To Mirror the PCB:

1. Set the current Board Side.

2. Position the Frame around the data you want to mirror.
3. On theEdit menu, clickPCB Data-Mirror .

Flip Layer CHP |

tirrar Direction
" Mone

* Flip# [Horizantal)
" Flip* [Wertical)

Cancel |

4. Select the direction to flip the data.
None: The data is not flipped.
Flip X: The data is flipped horizontally, along the X axis, so that left becomes right.

Flip Y: The data is flipped, vertically, along the Y axis, so that up becomes down.
5. Click OK.

Menu: Edit-PCB Data-Mirror

Button: ll thenm or il

Key: None
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Moving the PCB

TheMove command moves PCB data for both board sides.
To Move the PCB:

52

1.
2.

Position the Frame around the data you want to move.
On theEdit menu, clickPCB Data-Move

ProbeMaster prompts for a reference location.
Position the cursorat the reference location.

Click the mouse or pregnter.

ProbeMaster marks the reference position with a yellow crosshair and prompts for a destination
position.

Position the cursorat the destination location.
Click the mouse or pregnter.

ProbeMaster moves the data in the Frame as a group so that the reference location moves to the
destination location.

Menu: Edit-PCB Data-Move

Button: ll then“_-='|

Key: None
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Rotating the PCB

The Rotate command rotates PCB data for both board sides.
Direction
Rotation is clockwise in multiples of 90 degrees.

D Codes

ProbeMaster transcodes the asymmetrical pads to existing D Codes of the correct size or to new
D Codes defined to match the rotated pads.

To Rotate the PCB:
1. Position the Frame around the PCB data you want to rotate.
2. Go to theEdit menu and clickPCB Data-Rotate
3. If you want to rotate the PCB data around a specific cursor location:
» Position the cursorat the center of rotation.
e Click the mouse or pregnter.
* OntheRotate dialog, enter théngle of rotation.
* Select toRotate Around Cursor.
* Click OK.

— Fiotate &round

Curzor Lacation
5 IEI. TaRa

i I‘IEI.4E‘I

Ok I Cancel |

Rotate Around Cursor
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If you want to rotate the PCB data around the center of the selection:
e Click the mouse or pregnter.

* OntheRotate dialog, enter théngle of rotation.

+ Select toRotate Around Center of Selection

+ Click OK.

Rotate |

— Ruotate Around
= Cursor

& Center of Selection

Curzar Lacation
0.7358

10461

4
N
Cancel |

Rotate Around Center

ProbeMaster rotates the data within the Frame around the designated pivot point. ProbeMaster
transcodes the asymmetrical pads to existing D Codes of the correct size or to new D Codes
defined to match the pads.

Menu: Edit-PCB Data-Rotate

Button: ll then&l

Key: None
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Stepping and Repeating the PCB

The Step/Repeatcommands step and repeat PCB data for both board sides. Some types of testers
support coded step and repeat, which makes use of codes in the data file that tell the tester to create «
position copies of the image. Other testers do not support coded step and repeat, and instead you mu
use the non-coded step and repeat in which ProbeMaster makes copies of the data and positions eacl
copy as you specify.

Non-Coded Step and Repeat

In a non-coded step and repeat, the ProbeMaster copies the PCB data and each copy is placed in an
offset location. This method does not make use of step and repeat codes, so it is supported by all
formats of testers. This method makes a larger data file than the coded step and repeat because each
image of the data is a copy of the original.

Direction of Step and Repeat

The original image is the lower left copy in the pattern and the new copies are stepped up to the right
and above the original.

Net Numbers after Step and Repeat
Each net in the original PCB data is assigned a unique new net number in each new copy of the data.

To Perform a Non-Coded Step and Repeat of the PCB:
1. Position the Framearound the data you want to step and repeat.
2. On theEdit menu, clickPCB Data-Step/Repeat-Non Coded

Step and Repeat Config |

Step Step 'y’
|1 |1
Copies & Copies '

F— F
Cancel |

Step and Repeat Dialog
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On theStep and Repeatialog, enter the following:
« Copies X, Y:Enter the number of copies you want in the X and Y directions.

» Step X, Y: Enter the distance to step the image in the X and Y directions. This is the
distance from the lower left corner of one image to the lower left corner of the next
image.

Click OK.

ProbeMaster makes multiple copies of the data in the Frame and positions them to the right and
above the original by the distances you specified. Each net in the original PCB data is assigned a
unique new net number in each new copy of the data.

Menu: Edit-PCB Data-Step/Repeat-Non Coded

Button: ll thenﬁl

Key: None
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Coded Step and Repeat

In coded step and repeat ProbeMaster adds codes to the data file that tell the tester to create and
position copies of the image. ProbeMaster does not display the entire stepped and repeated array, onl
the original image. This method makes a smaller data file than the non-coded step and repeat becaus
instead of creating a full copy of all the original data for each image in the step and repeat pattern,
ProbeMaster inserts an instruction code telling the tester to generate the images. Because different
testers use different types of step and repeat codes, not all tester types have a supported coded step
repeat function in ProbeMaster. Also, depending on the tester, there are different dialogs for setting ur
the coded step and repeat. If your tester does not have a supported coded step and repeat function in
ProbeMaster, then you will have to do a non-coded step and repebibis€onded Step and Repeat

on page 55.

MP-440 Format 1 Coded Step and Repeat

Format 1 coded step and repeat for the MP-440 tester is a simple, non-nested coded step and repeat.
You set it up the same way you would set up the normal non-coded step and repeat.

To Perform a Format 1 Coded Step and Repeat for MP-440:
1. On theEdit menu, clickPCB Data-Step/Repeat-Coded-Format.1

Step and Repeat Config E
Step = Step'y
I I
Copies ¥ Copigs '

N —
Cancel |

Coded Step and Repeat for MP440 Format 1

2. OntheStep and Repeatlialog, enter the following:
« Copies X, Y:Enter the number of copies you want in the X and Y directions.

» Step X, Y: Enter the distance to step the image in the X and Y directions. This is the
distance from the lower left corner of one image to the lower left corner of the next
image.

3. Click OK.

ProbeMaster generates the step and repeat codes that will tell the tester how to generate and
position the stepped and repeated images.

Menu: Edit-PCB Data-Step/Repeat-Coded-Format 1
Button: None
Key: None
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MP-440 Format 2 Coded Step and Repeat
Format 2 coded step and repeat for the MP-440 tester is no longer used by MicroCraft.

Step/Hepeat |
Step Step 'y’ Copies |
1 | 0.0000 0.0000 1] -
2 00000 0.0000 0 —
3 00000 0.0000 ]
4 10,0000 0.0000 1]
£ Inonon 0 Onnn 0 x

Cancel |

Coded Step and Repeat for MP440 Format 2
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MP-440 Format 3 Coded Step and Repeat

Format 3 coded step and repeat for the MP-440 tester is exported using the same data format as the
IPC format described iNMP-440 Format 4 Coded Step and Repmapage 61; however format 3 has a
setup dialog that is easier to set up than format 4. The format 3 setup dialog uses a nested step and
repeat technique in which each new line in the dialog applies to the whole image generated in the
previous line.

To Perform a Format 3 Coded Step and Repeat for MP-440:
1. On theEdit menu, clickPCB Data-Step/Repeat-Coded-Format.3

Step/Repeat Ed |

Stepx |Step™’ |[Copies || Mirmor = Mirr&,
(00000 |0.0000 |0 r
20,0000 | 0.0000
300000 | 0.0000

4l FI!I'II'Ir (1T
L

.

o

=
-
-
=

o o o

k. I Cancel

Coded Step and Repeat for MP440 Format 3

The format 3 setup dialog uses a nested step and repeat technique in which each new line in the
dialog applies to the whole image generated in the previous line.

2. Inthe first line enter the following:

e Step X or Step Y:This is the distance from the lower left corner of one image to the
lower left corner of the next image. Enter the distance to step the image in either the X or
the Y directions. Don'’t enter a value for both X and Y. Instead step the image in one
direction in one line of the table, and then step the resulting image in the other direction
in the next line.

» Copies: Enter the number of copies you want stepped for this line.
e Mirror X Mirror Y:  If you want the images mirrored, enter a checkmark.
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3.

4.

If you now want to step the image created by the first line, ent&tépeX/Y, Copiesand
Mirror X/Y values in line 2, and so on. For instance, if you wanted a 4 by 6 array, you could
enter 4 copies in line 1 and 6 copies in line 2.

When you have entered all the lines you need in the table @Kck

ProbeMaster generates the step and repeat codes that will tell the tester how to generate and
position the stepped and repeated images.

Menu: Edit-PCB Data-Step/Repeat-Coded-Format 3
Button: None
Key: None
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MP-440 Format 4 Coded Step and Repeat

Format 4 coded step and repeat for the MP-440 tester is a IPC specified format. Each line in the forme
4 setup table specifies the position and orientation of one image of the original. For instance, a six-up
image is formed by the original image and five entries in the table. This format allows the greatest
control because each image is individually positioned, but it can take a long time to set up the table if
there are very many images in the step and repeat pattern. The format 3 coded step and repeat
described irMP-440 Format 3 Coded Step and Repmapage 59 is exported using the same IPC

format used in format 4, but the format 3 dialog is easier to set up.

To Perform a Format 4 Coded Step and Repeat for MP-440:
1. On theEdit menu, clickPCB Data-Step/Repeat-Coded-Format 4

Step/Repeat Ed |

Step = Step ' Rotate bdirrar |
[0.0000 00000 0
[0.0000 00000
[0.0000 00000

0.0000 0.0000
0 0000 0 0000

L |

Cancel |

Coded Step and Repeat for MP440 Format 4

2. Inthe first line enter the following values to specify the position and location of the first copy
of the image:

» Step X and Step Y:Enter the position of the lower left corner of the image relative to the
origin.

* Rotate: Enter the number of degrees, if any, to rotate this copy of the image.

e Mirror Y: If you want the images mirrored, enter a checkmark.

3. Inthe second line enter tisgep X/Y, Rotate andMirror Y values to specify the position
and location of the next copy of the image and so on until all the images have been specified.

4. |If there are not enough lines in the table to specify all the images, préssetiekey to
insert more lines.
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5. When you have entered all the lines you need in the table @Kck

ProbeMaster generates the step and repeat codes that will tell the tester how to generate and
position the stepped and repeated images.

Menu: Edit-PCB Data-Step/Repeat-Coded-Format 4
Button: None
| Key: None

AFT Coded Step and Repeat
Step/Repeat for AFT Ed |
Duplicates || kirrar Offset = Offset Step 5
i MNone 0.0000 0.0000 0.0000 0
] MNone 0.0000 0.0000 0.0000 0
] Nake 0.0000 0.0000 0.0000 0
] MNane 0.0000 0.0000 0.0000 0
] MNane 0.0000 0.0000 0.0000 0
4| | 3

Cancel |

Coded Step and Repeat for AFT
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|dentifying Power and Ground Plane Nets

Testers that do capacitance testing (phase difference or impedance) need power and ground plane ne
to be identified in the tester download files. Each net to be tested needs to be identified with a
corresponding plane net that is above the net to be tested or below it in the PCB design. Because the
net to be tested and the plane net are above or below each other and separated by a layer of substrat
their capacitance can be tested using an impedance or phase difference method. And if the capacitan
is within certain tolerances, the net being tested is considered to be continuous and isolated. This
method is a lot faster than testing every point of a net.

Lavenir Format 2 and Format 4 netlists (.FO2 and .F04) that are extracted by the Lavenir CAMMaster
and ViewMaster PRO netlist extraction routines contain data that identify the power and ground nets,
and ProbeMaster uses this data to fill in the plane net table automatically. If you want to verify, add to,
or delete from the list of power and ground nets, or if you need to identify power and ground nets for
netlists that were not extracted using the Lavenir netlist extraction routines, ProbeMaster allows you tc
edit the plane net table manually.

Note: If you need to set up the power and ground planes manually, knowing the pad and trace
counts for each net can help you determine which nets are planesh@ging the Pad and
Trace Counts for each Netn page 41.

To ldentify Power and Ground Nets Manually:
1. On theSetupmenu, clickTester.

2. OntheTesterdialog, go to thédentify Plane Nets for Phasdable. The numbers on the far
left of the table refer to the net numbers of nets to be tested, and the column to the right of that
contains the net numbers for the power and ground plane nets that correspond to each net to
be tested. Thidentify Plane Nets for Phasaable changes depending on the type of tester
selected in th@ester drop down list, and for some testers there is an additional column for
the layer of the plane net. Images of lthentify Plane Nets for Phasdable for each type of
tester follow.

3. For each net number on the left enter a corresponding plane net (or nets, separated by
commas) in the Plane Nets column. If called for, you may also enter the layer of the plane net.

4. |If there are not enough net numbers in the table, presssbe key to add more nets to the
table.
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Tester

Tester
IMF'44D Yl
Identify Plane Mets for Phase
Flane Nets |
1 -
2 L
3
= -
Minimum net separation ID-DElE
Cancel |
Plane Nets Table for the MP440
Tester
Tester

HUMIMGEBIRD

|dentify Plane Mets for Phaze

Flane t Layer i |
1 |o 1 =
2 |o -1 _I
3 Jo -1
A dn 1 hd

Minimum net separation IU-UUS
Ok I Cancel |

The Plane Nets Table for Probot, Hummingbird, AFT and Probotech
are all the same and have a Layer Number column

Menu: Setup-Tester
Button: None
Key: None



Chapter 8
Mapping D Codes to Probe Codes

Note: The issues involved when mapping D Codes to Probes in ProbeMaster are simpler than in
FixMaster where many types of probes may be used. Generally, moving probe testers will
only have one kind of probe in use at a time; however, you may still need to use different
Probe Codes for probing different types of pads. For instance, you may want different stagger
margins for different types of pads. In that case, you can set up two Probe Codes for identical
probes with different stagger margins and map them to different D Codes. Also, the procedure
allows you to exclude certain D Codes, such as non-plated through holes from test.

After the PCB data has been imported, you tell ProbeMaster how to handle each D Code by mapping
D Codes to Probe Codes. Each D Code can be set to represent one of the following types of pad:

* A pad that is going to bgrobed.
e A pad that isnot going to beprobed.

Note: There is also a setting to designate a D Code as at®Gliig hole but it is not generally
used in ProbeMaster, only in FixMaster. Tooling hole D Codes are used in FixMaster to
indicate D Codes in the PCB that are to be transferred to the fixture and included in the drill
output files.

After each pad is given a type:

» Each pad that is to lrobed must be mapped to a specific Probe Code. The Probe Code
identifies the probe used to test that pad.

» Pads that areot going to bgrobed do not need any further processing.
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D Code to Probe Mapping Table
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The D Code to Probe Mapping Table is where you map D Codes in the imported PCB data to Probe
Codes that you have set up in the Probe Table.

Dcode/Tool to Probe Map E

Deode | Count |3 Size

] 0.1120
13 a 00850 |00420 R
14 a 0.0420 {00850
15 F16 |0.0500 |0.0B0O
16 a 00700 {01250
17 a 01200 {01100
18 a 01180 |0.0500
19 40 0.07s0  |0.0500
20 40 0 OO0 01000
Type: O=lgnore 1= Prabe 2=T aaling Hole

| I»

Y Y RN Y Y Y Y

] w i w  f w R
P Y Y [P Y Y Y

Cancel |

D Code to Probe Map Table

TheD Code to Probe Mappingtable contains the following information.

D Code

TheD Codecolumn contains all the D Codes found in the imported PCB data.

Count

The Count column shows how many pads of each D Code are in the imported PCB data.
X/Y Size

TheX and Y Sizesshow the dimensions of the each D Code in the imported PCB data.
Shape

The Shapecolumn shows the shape of the each D Code in the imported PCB data. The letters that
identify each shape are consistent with those used in the Lavenir CAM software (CAMMaster,
ViewMaster PRO, and ViewMaster). Elements that were obrounds or rounded rectangles in the
original file are imported as circles, squares or rectangles and are shown as surface mounts.



Chapter 8 Mapping D Codes to Probe Codes

Type
The Type column identifies how the particular D Code is to be handled in ProbeMaster. The procedure

that follows describes how to enter these values. You may already know how each D Code is to be
handled, or you may be able to determine this fronbStheandShapevalues.

Probe

The Probe column identifies the Probe Code that is mapped to the corresponding D Code. Probe Code
values are set up in tiRrobe Table For information on th@robe Table seeSetting up the Probes

on page 49. Here you select a Probe for each pad that is appropriate to theTygeo&napeand

Size The procedure that follows shows how you can manually map the D Codes to Probe Codes.
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Manually Mapping D Codes to Probe Codes

You can manually map D Codes to Probes.
To Manually Map D Codes to Probe Codes:
1. Set the current board side.

2. You may have already set up the Probe Code parameters in the tester configuration
procedures by going to ti&etup menu, and clickindg’robe Table This step is natequired
for mapping the D Codes to Probe Codes, but it may help guide your choices for Probe Codes
later in the procedure and will be necessary for generating test poinseteg up the
Probeson page 49.

3. On theAction menu, clickD Code to Probe

Dcode/Tool to Probe Map |

Dzode | Count

0.1180
13 ] 0.0850 (00420

14 ] 00420 (00850
15 E16  |0.0600  |0.0800
16 ] 00700 (01250
17 ] 01200 (071700
12 ] 01180 (00500
19 a0 00750 (00200
2N Al [ 0FA0 01000
Type: O=lgnore 1= Probe 2=Tooling Hole

| = = = = = — | — |-

| = = = = = = =

M| 13| 33| {3 33|« 33|33

Cancel |

D Code to Probe Map Table
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4. For each D Code, entefTgpe.
Type-0 D Code:Unprobed pad. No test points will be generated for type-0 pads.
Type-1 D Code:Probed pad. Test points will be generated for type-1 pads.

Type-2 D Code:Tooling hole, not probed. No test points will be generated for type-2 pads. Type-
2 pads are not generally used in ProbeMaster, only in FixMaster. Tooling hole D Codes are used
in FixMaster to indicate D Codes in the PCB that are to be transferred to the fixture and included
in the drill output files.

5. For each type-1 D Code, entePeobe Code
Type-0 D Code:Don’t map a Probe Code for type-0 pads. These are unprobed pads.

Type-1 D Codes:Map each type-1 D Code to an appropriate Probe Code from the Probe Setup
table. A probe having that Probe Code will be used to test pads of that D Code.

e For surface-mount pads, use a type-S or type-B Probe Code.
»  For through-hole pads, use a type-H or type-B Probe Code.

Type-2 D Codes:Type-2 pads are not generally used in ProbeMaster, only in FixMaster. Tooling
hole D Codes are used in FixMaster to indicate D Codes in the PCB that are to be transferred to
the fixture and included in the drill output files.

6. When all D Codes are mapped to Types and Probe CodesQ#lick

7. If you have mapped D Codes to Probe Codes for one board side and need to map them for the
other side, you can go back and do it now.

Menu: Action-D Code to Probe

Button: ﬂl

Key: F5
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Chapter 9
Adding Test Points

A test point is a location in the PCB data that is to be probed during the test. In ProbeMaster a test
point is defined by its X and Y location, the component it is in, and the Probe Code it is mapped to.
This chapter describes how to automatically generate test points and to edit test points in ProbeMaste

Generating Test Points

ProbeMaster can generate test points for all pads mapped as probeable (Type-1 D Codes) in the
D Code to Probe map, or for only selected probeable pads limited by the options you set.

To Generate Test Points for Netlist Data:

1. Setthe Current Board Side.

2. To determine which pads are probeable and what types of probes can be used for each pad,
map D Codes to Probe Codes. $tapping D Codes to Probe Codes page 65.

3. Go to theSetupmenu and clickrest Point-Generate

Generate Config E

— Optionz
" Test single pt nets

™ Use Gerher soldermask

™ Use Gerber sikscreen

™ Balanced through holes

[ One test point per net

¥ Component side thiu hales only

[~ Barel Optimize

—IPC Optiong

v SMD: Test Endpaints only

¥ Thru Hales: Test Endpaints anly
[~ Testvias

[~ Wia: Test Endpoints anly

¥ Usze IPC saldermask

Cancel |

Set Up Test Point Generation
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4. On theGenerate Configdialog, set up the additional options for generating test points for
netlists. These options are described in detail in the sections that follow this procedure.

Options Group Box: You may select any of these options when generating test points for netlist
data of any format. Not all options are compatible with other options.

* Test Single pt NetsSeeTest Points for Single-Point Nets page 73.

» Use Gerber SoldermaskSeeNo Test Points Covered by Gerber Soldernmmasbage
77.

* Use Gerber SilkscreenSeeNo Test Points Covered by Gerber Silkscreampage 77.

e Balanced Through-Holes:SeeEqual Number of Through-Hole Test Points Per Board
Sideon page 74.

* One Test Point Per Net:SeeOne Test Point Per Nein page 74.

e Component Side Through-Hole Only:SeeAll Through-Hole Test Points on One Board
Sideon page 75.

» Barrel Optimize: SeeThrough-Hole Test Points on Opposite Board Side from Incoming
Traceon page 76

IPC Options Group Box: You may select any of these options when generating test points for
IPC format netlists with the appropriate records (including Lavenir formats .FO2 and .F04). Not all
options are compatible with other options.

* SMD: Test Endpoints Only: SeeSurface-Mount Pads: Test Points for Endpoints Only
on page 78.

e Through-Holes: Test Endpoints Only: SeeThrough-Hole Pads: Test Points for
Endpoints Onlyon page 79.

» Test Vias: SeeTest Points for Viasn page 79.
* Vias: Test Endpoints Only: SeeVias: Test Points for Endpoints Ordy page 79.

» Use IPC Soldermask:SeeNo Test Points for Pads with IPC Soldermask Flagpage
79.

When you have set the options you want, clidk.
5. On theEdit menu, clickTest Point-Insert-All Test Points
ProbeMaster generates the test points for the current board side as you specified.
Test points are represented by blue crosshairs.
ProbeMaster highlights pads for which test points have been generated.
6. If you need to generate test points for the opposite boardrejuigt the procedure.
Menu: Setup-Test Point-Generate
Button: None
| Key: None
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Setting up Test Point Generation Options

You may select any of the following options when generating test points for netlist data of any format.

Generate Config

— Options
[ Test zingle pt nets

[ Use Gerber soldermask

[ Use Gerber silkscreen

[T Balanced through holes

[ Ore test point per net

¥ Component side thiu holes only

[ Earel Optimize

— IPC Optians
¥ SMD: Test Endpoints anly

[ Thiu Haoles: Test Endpaoints only
[T Test vias

[~ “ia: Test Endpaints anly

[+ Usze IPC zoldermask

Cancel |

]|

Set Up Test Point Generation

Test Points for Single-Point Nets

ProbeMaster can either generate test points for single-point nets or ignore single-point nets when
generating test points.

ProbeMaster looks at the net designation in the netlist data to determine if a net is a single-point net,
and does not actually count the number of nodes in each net. Nets that have a net number of zero or ¢
designated with an N/C are considered to be pads with no connections. If your netlist format does not

designate non-connected pads this way, the option will not work.

To generate test pointgor single-point nets, click theest Single Pt Netoption so that it
has acheckmark.

Toignore single-point netswhen generating test points for netlists, click this option so that it
hasno checkmark
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One Test Point Per Net

If you are only testing for shorts between nets, and not testing for continuity, then you need only one
test point per net.

» To generate a test point for only one node of each net, clicRribelest Point Per Net
option so that it has éheckmark.

« To generate test points for more than one node per net, click this option so thabit has
checkmark.

Note: This option cannot be selected if any of the through-hole options are selected.

Equal Number of Through-Hole Test Points Per Board Side

ProbeMaster can balance the number of test points generated for through holes on each side of the
board.

e To generate an equal number of test points for through holes on each side of the board, click
on theBalanced Through Holesoption so that it has@heckmark.

* If you want to use one of the other through-hole options or if you want through-hole test
points to be generated for the current side each time you generate, cliciBatatiheed
Through Holes option so that it haso checkmark

Note: This is one of the three options for generating test points for through holes when both sides of
the board are going to be tested. Only one of these through-hole options can be selected at a
time, and they cannot be used if @ree Test Point Per Natption is selected. If none of these
options are selected, then through-hole test points will be generated for the current board
side. This means that you will have test points for both sides of each through hole if you
generate test points for both sides of the board.
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All Through-Hole Test Points on One Board Side

ProbeMaster has an option that can be used to force through-hole test points to one side of the board.
Generally if you are using this option, you want the through-hole test points on the component side, sc
this option is calle€Component Side Through-Holes Only This option generates test points for
through-holes on the current side only for through-holes that do not already have test points on the
other side.

« If you want to use this option, click on t@®mponent Side Through-Holes Onlyoption so
that it has @heckmark, and generate test points for the side that you want to have the
through-hole test points. ProbeMaster puts test points everywhere that it can, including all
probeable through-holes on the current side. Then when you generate test points for the other
board side, ProbeMaster will not put a test point on the through-holes that received test points
on the first board side.

« If you want to use one of the other through-hole options or if you want through-hole test
points to be generated for the current side each time you generate, clickCamtpenent
Side Through-Holes Onlyoption so that it haso checkmark

Note: This is one of the three options for generating test points for through holes when both sides of
the board are going to be tested. Only one of these through-hole options can be selected at a
time, and they cannot be used if e Test Point Per Netption is selected. If none of these
options are selected, then through-hole test points will be generated for the current board
side. This means that you will have test points for both sides of each through hole if you
generate test points for both sides of the board.
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Through-Hole Test Points on Opposite Board Side from Incoming Trace

ProbeMaster can place test points generated for through-holes on the opposite side of the board from
an incoming trace. This allows the integrity of the through-hole to be tested.

Note: This option is for dual-sided testers.

To generate through holes on the opposite side of the board from the incoming trace, click the
Barrel Optimize option so that it has@heckmark.

If you have turned on both tigarrel Optimize option and thdest Single Point Netption,

then when you generate test points, ProbeMaster will prompt for extra information regarding
where to test single-point nets that are also through holes. A single-point through hole has no
incoming trace, so you need to tell ProbeMaster where to place the test point. To place all test
points for through-hole pads that are single-point nets on one side of the board, seleCiMdither
for the component side &OL for the solder side. To divide the number of test points for these
pads equally between the two sides, seB&dt for balance.

If you want to use one of the other through-hole options or if you want through-hole test
points to be generated for the current side each time you generate, cliciBamnrtie
Optimize option so that it haso checkmark

Note: This is one of the three options for generating test points for through holes when both sides of

the board are going to be tested. Only one of these through-hole options can be selected at a
time, and they cannot be used if e Test Point Per Natption is selected. If none of these
options are selected, then through-hole test points will be generated for the current board
side. This means that you will have test points for both sides of each through hole if you
generate test points for both sides of the board.
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No Test Points Covered by Gerber Soldermask

To avoid having a probe hit soldermask instead of a pad, you may want to generate test points only fo
pads that are completely cleared of soldermask. ProbeMaster can compare PCB data to imported
Gerber soldermask layers (MSU and MSL) to determine if PCB pads are completely cleared of
soldermask. To import Gerber soldermask layersiraperting Supplemental Gerber Files into the

Jobon page 150.

e To generate test points only for pads that are completely cleared of Gerber soldermask, click
theUse Gerber Soldermasloption so that it has@eckmark.

When this option is selected, ProbeMaster does not generate test points for pads that are touched
all by soldermask and marks such pads as possibly probable, possibly covered pads. You can
inspect the possibly covered pads manually and decide whether or not to add test points for these
pads. Se@ossibly Probeable, Possibly Covered Test Paintpage 80.

» Toignore the Gerber soldermask data when generating test points and to generate test points
even for pads that may be touched by soldermask, cliddsheGerber Soldermaskoption
so that it hasio checkmark

Another option for using soldermask data when generating test points is to use the soldermask flag in
IPC format netlists with soldermask records (including Lavenir formats .FO2 and .FO&o Sest
Points for Pads with IPC Soldermask Flags page 79.

No Test Points Covered by Gerber Silkscreen

To avoid having a probe hit silkscreen instead of a pad, you may want to generate test points only for
pads that are completely cleared of silkscreen. ProbeMaster can compare PCB data to imported Gerb
silkscreen layers (SKU and SKL) to determine if PCB pads are completely cleared of silkscreen. For
information on importing Gerber silkscreen layers, Isggorting Supplemental Gerber Files into the
Jobon page 150.

« To generate test points only for pads that are completely cleared of Gerber silkscreen, click
theUse Gerber Silkscreeroption so that it has@eckmark.

When this option is selected, ProbeMaster does not generate test points for pads that are touched
all by silkscreen and marks such pads as possibly probable, possibly covered pads. You can
inspect the possibly covered pads manually and decide whether or not to add test points for these
pads. Se@ossibly Probeable, Possibly Covered Test Paintpage 80.

* Toignore the Gerber silkscreen data when generating test points and to generate test points
even for pads that may be touched by silkscreen, clickiskeGerber Silkscreeroption so
that it hasno checkmark
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IPC Options Group Box
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Generate Config |

— Options
[ Test zingle pt nets

[ Use Gerber soldermask

[ Use Gerber silkscreen

[T Balanced through holes

[ Ore test point per net

¥ Component side thiu holes only

[ Earel Optimize

— IPC Optians
¥ SMD: Test Endpoints anly

[ Thiu Haoles: Test Endpaoints only
[T Test vias

[~ “ia: Test Endpaints anly

[+ Usze IPC zoldermask

Cancel |

Set Up Test Point Generation

You may select any of these options when generating test points for IPC format netlists with the
appropriate records (including Lavenir formats .FO2 and .F04).

Surface-Mount Pads: Test Points for Endpoints Only

In order to reduce the number of test points, you may want to test only endpoints of a netlist. For IPC
format netlists with midpoint records (including Lavenir formats .FO2 and .F04), ProbeMaster allows
you to limit test point generation for surface-mount pads to endpoints only or to generate test points for
all surface-mount pads.
» For surface-mount pads, to generate test points only for netlist endpoints, ct&Ehe

Test Endpoints Only option so that it has@heckmark.
e To generate test points for all surface-mount pads, clickme: Test Endpoints Only

option so that it haso checkmark
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Through-Hole Pads: Test Points for Endpoints Only

In order to reduce the number of test points, you may want to test only endpoints of a netlist. For IPC
format netlists with midpoint records (including Lavenir formats .FO2 and .F04), ProbeMaster allows
you to limit test point generation for through-hole pads to endpoints only or to generate test points for
all through-hole pads.

»  For through-hole pads, to generate test points only for netlist endpoints, clitikrtugh-
Holes: Test Endpoints Onlyoption so that it has@eckmark.

« To generate test points for all through-hole pads, clicH timeugh-Holes: Test Endpoints
Only option so that it haso checkmark

Vias: Test Points for Endpoints Only

In order to reduce the number of test points, you may want to test only endpoints of a netlist. For IPC
format netlists with midpoint records (including Lavenir formats .FO2 and .F04), ProbeMaster allows
you to limit test point generation for vias to endpoints only or to generate test points for all vias.

« For vias, to generate test points only for netlist endpoints, clickite Test Endpoints
Only option so that it has@eckmark.

* To generate test points for all vias, click Wias: Test Endpoints Onlyoption so that it has
no checkmark

Test Points for Vias

In IPC format netlists with via records (including Lavenir formats .FO2 and .F04), ProbeMaster allows
you to control test point generation for vias.

* To generate test points for elements that are labeled as vias in the netlist data, Thsk the
Vias option so that it has@eckmark.

« If you do not want to generate test points for elements that are labeled as vias in the netlist
data, click theTest Viasoption so that it haso checkmark

No Test Points for Pads with IPC Soldermask Flags

To avoid having a probe hit soldermask instead of a pad, you may want to generate test points only fo
pads that are completely cleared of soldermask. ProbeMaster can use the soldermask flag in IPC
format netlists with soldermask records (including Lavenir formats .FO2 and .F04) to generate test
points for pads that are not flagged as covered by soldermask.

e To generate test points only for pads that are not flagged in the IPC data as covered by
soldermask, click th&Jse IPC Soldermasloption so that it has@eckmark. When this
option is selected, ProbeMaster does not generate test points for pads that are flagged in the
IPC data as covered by soldermask.

» Toignore the IPC soldermask records when generating test points and to generate test points
even for pads that may be covered by soldermask, cliddsbdPC Soldermaskoption so
that it hasno checkmark

Another option for using soldermask data when generating test points is to use imported Gerber
soldermask layers (MSU and MSL) to determine if PCB pads are completely cleared of soldermask.
SeeNo Test Points Covered by Gerber Soldernmsbage 77.
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Possibly Probeable, Possibly Covered Test Points
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When you have ProbeMaster generate test points using the options that look at soldermask or
silkscreen data, ProbeMaster will identify pads that are partially covered by silkscreen or are not fully
cleared of soldermask. Because these pads might be covered in such a way that makes them
unprobeable, ProbeMaster does not give them a test point and highlights them in magenta.

ProbeMaster has a command that allows you to find each pad that may be probeable but was not
automatically assigned test points.

After you activate the command and go to the possibly probeable pad, you decide if the pad should
have a test point. Look at the supplemental Gerber soldermask or silkscreen data to see if the pad is
covered. If you determine the pad is probeable, you can insert a test point; otherwise, leave it
unprobed.

For information on importing Gerber soldermask and silkscreen datimgeding Supplemental
Gerber Files into the Jobn page 150.

For information on using the soldermask and silkscreen data when generating test pdiu s esste
Points Covered by Gerber Soldermaskpage 77No Test Points Covered by Gerber Silkscreen
page 77 antNo Test Points for Pads with IPC Soldermask Flagpage 79.

To Highlight Possibly Probeable, Possibly Covered Test Points:

» If the magenta highlighting for possibly probeable, possibly covered test points is not being
displayed, go to thAction menu and cliclSoldermask

To Go to Each Possibly Probeable, Possibly Covered Test Points:
1. On theView menu, clickGo To-Probeable TR

The Probeable Test Pointool is selected.
2. Click the mouse.

The cursor hops to the next possibly probeable, possibly covered element. The element is marked
with a green cross, indicating it is selected. Pads that are possibly probeable, but possibly covered
are displayed in magenta.

3. If you determine the pad should be probed, use one of the commands for inserting test points.
Seelnserting Test Pointen page 81.

The Probeable Test Pointool remains selected until you select another tool or pre&stiape
key, so you can find one possibly probeable, possibly covered element after another by clicking
the mouse.

Menu: View-Go To-Probeable TP

o
Button: ﬂl

Key: None
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Editing Test Points Manually

The following commands allow you to edit test points in ProbeMaster.

Inserting Test Points
ProbeMaster has several commands for inserting test points manually.
To Insert Test Points Individually:
1. On theEdit menu, clickTest Point-Insert-Insert Single Test Point
Thelnsert Test Pointtool is selected, and ProbeMaster prompts you to select an element.
2. Position the cursor inside a pad exactly where you want to insert the test point.

Tip: To place the test point at an exact location, you can us8dleet Paccommand, S, to
put the test point in the center of the pad, or use the mouse or the cursor positioning
commandsX andY, then pres&nter.

3. With the cursor positioned where you want the test pdick the mouse or pregter.
ProbeMaster inserts a test point at the cursor position.

Thelnsert Test Pointtool remains selected until you select another tool or presssttapekey,
SO you can insert one test point after another before quitting the operation.

Menu: Edit-Test Point-Insert-Insert Single Test Point

Button: il thenEI

Key:  Shift+l
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To Insert Test Points in Pads in the Frame:
1. Position the Frame around a group of pads into which you want to insert test points.
2. OntheEdit menu, clickTest Point-Insert-Insert Test Point (D Code)

N |

|hzert
" Single = A

" Group " ByCode Dcode

QK I Cancel

Insert Test Points in all Pads in Frame

3. Onthelnsert Test Pointdialog, selecGroup and selecall.

4. Click OK.

5. After the dialog disappears, click the mouse in the viewing area.
ProbeMaster inserts test points in all the pads within the Frame.
Menu: Edit-Test Point-Insert-Insert Test Poim Codg
Button: None
Key: None
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To Insert Test Points in Pads of Current D Code in Frame:
1. Position the Frame around a group of pads into which you want to insert test points.
2. OntheEdit menu, clickTest Point-Insert-Insert Test Point (D Code)

N |

Inzert
" Single
' Group

Dzode

QK I Cancel

Insert Test Points in Pads of Current D Code in Frame

3. Onthelnsert Test Pointdialog, selecGroup and selecb Code

Click OK.

Thelnsert Test Pointtool is selected, and ProbeMaster prompts you to select an element.
5. Position the cursor in a pad that has the D Code to which you want to insert test points.
6. Click the mouse or pregnter.

The cursor hops to the center of the pad, and the D Code of the pad becomes the current D Code
shown in theStatus Bar.

7. Click the mouse or pregnter.
ProbeMaster inserts test points in all the pads within the Frame that have the current D Code.

Thelnsert Test Pointtool remains selected until you select another tool or presssttapekey,
SO you can insert test points in pads of one D Code after another before quitting the operation.

Menu: Edit-Test Point-Insert-Insert Test Point (D Code)
Button: None
Key: None
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To Insert Test Points in a Single Net:
1. OntheEdit menu, clickTest Point-Insert-Insert Test Point (Net)

Insert Test Point by Het |
Inzert TP Layer
* Single " Curren
i Efl:lul:l v Buath

Cancel |

Insert Test Points in a Single Net

On thelnsert Test Point by Netdialog, selecSingle and select whether to insert on only the
Current board side oBoth sides.

Click OK.

Thelnsert Test Pointtool is selected, and ProbeMaster prompts you to select an element.
Position the cursor in a pad of the net to which you want to insert test points.

Click the mouse or pregnter.

The cursor hops to the center of the pad, and the Net Number of the pad becomes the current Net
Number shown in th&tatus Bar.

Click the mouse or pregnter.
ProbeMaster inserts test points in all pads that have the current Net Number .

Thelnsert Test Pointtool remains selected until you select another tool or pre&ssttapekey,
SO you can insert test points in one net after another before quitting the operation.

Menu: Edit-Test Point-Insert-Insert Test Point (Net)
Button: None
Key: None
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To Insert Test Points in a Group of Nets in the Frame:

1. Position the Frame around a group of pads that all belong to the nets into which you want to
insert test points.

Note: The Frame establishes which nets will have test points inserted, not which pads. Every
net that has a pad inside the Frame will have test points inserted in pads that are both
inside and outside the Frame.

2. OntheEdit menu, clickTest Point-Insert-Insert Test Point (Net)

Inzert Test Point by Net Ed |

[nzert TR Laver
" Single i Curren
© Gy | © o

k. I Cancel

Insert Test Points in a Group of Nets in the Frame
3. Onthelnsert Test Point by Netdialog, selecGroup, and select whether to insert on only
theCurrent board side oBoth sides.
4. Click OK.
5. When the dialog disappeadick the mouse or pregnter.

ProbeMaster inserts test points in all pads that have the same Net Number as the pads inside the
Frame.

Menu: Edit-Test Point-Insert-Insert Test Point (Net)
Button: None
Key: None
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Deleting Test Points
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ProbeMaster has several commands for deleting test points.
To Delete Test Points Individually:
1. On theEdit menu, clickTest Point-Delete-Delete Single Test Point
TheDelete Test Pointtool is selected, and ProbeMaster prompts you to select an element.
2. Position the cursor near a test point you want to delete.
3. Click the mouse or pregnter.
The cursor hops to the test point and marks it with a yellow cross.
4. Click the mouse or pregnter.
ProbeMaster deletes the marked test point.

TheDelete Test Pointtool remains selected until you select another tool or pre&sttapekey,
so you can delete one test point after another before quitting the operation.

Menu: Edit-Test Point-Delete-Delete Single Test Point

Button: il thengl then select Single on the dialog.
| Key: None
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To Delete Test Points in Frame:
1. Position the Frame around a group of pads from which you want to delete test points.
2. OntheEdit menu, clickTest Point-Delete-Delete Test Point (D Code)

N |

Delete tp
" Single = Al
" Group " ByCode Dcode

Cancel |

Delete Test Points from all Pads in Frame

3. OntheDelete Test Pointdialog, selecGroup and selecall .
Click OK.

5. When the dialog disappears, click the mouse.
ProbeMaster deletes test points from all the pads within the Frame.
Menu: Edit-Test Point-Delete-Delete Test Point (D Code)

Button: il thengl

Key: None
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To Delete Test Points from Pads of Current D Code in Frame:

Position the Frame around a group of pads from which you want to delete test points.

2. OntheEdit menu, clickTest Point-Delete-Delete Test Point (D Code)

N |

Delete tp
" Single

' Group

Dzode

QK I Cancel

Delete Test Points from Pads of Current D Code in Frame

On theDelete Test Pointdialog, selecGroup and selecb Code

Click OK.

TheDelete Test Pointtool is selected, and ProbeMaster prompts you to select an element.
Position the cursor in a pad that has the D Code from which you want to delete test points.
Click the mouse or pregnter.

The cursor hops to the test point in the pad, and the test point is marked with a green cross. The
D Code of the pad becomes the current D Code shown Btaies Bar.

Click the mouse or pregnter.
ProbeMaster deletes test points from all the pads within the Frame that have the current D Code.

TheDelete Test Pointtool remains selected until you select another tool or pre&sstiapekey,
S0 you can delete test points from pads of one D Code after another before quitting the operation.

Menu: Edit-Test Point-Delete-Delete Test Point (D Code)

Button: il thenﬂ

Key: None
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To Delete Test Points from Pads of a Single Net inside the Frame:
1. Position the Frame around a group of pads from which you want to delete test points.
2. OntheEdit menu, clickTest Point-Delete-Delete Test Point (Net)

Delete Test Points by Net |
Delete TP Layer
= Single " Cumrent
" Group ' Bath

¢ o not keep test poink
K.eep one test point

] I Cancel

Delete Test Points from a Single Net

3. OntheDelete Test Point by Netlialog, selecSingleand select whether to delete on only the
Current board side oBoth sides.

4. Select whether tkeep one test poinin each net for which you delete test points, atalete
all test points in each net

5. Click OK.

TheDelete Test Pointtool is selected, and ProbeMaster prompts you to select an element.
6. Position the cursor in a pad of the net from which you want to delete test points.
7. Click the mouse or pregnter.

The cursor hops to the center of the pad, and the Net Number of the pad becomes the current Net
Number shown in th&tatus Bar.

8. Click the mouse or pregnter.
ProbeMaster deletes test points in all pads inside the Frame that have the current Net Number .

TheDelete Test Pointtool remains selected until you select another tool or pre&ssttapekey,
S0 you can delete test points from one net after another before quitting the operation.

Menu: Edit-Test Point-Delete-Delete Test Point (Net)
Button: None
Key: None
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To Delete Test Points from a Group of Nets in the Frame:

1. Position the Frame around a group of pads that all belong to the nets from which you want to
delete test points.

Note: The Frame establishes whinktswill have test points deleted, not whizdds Every net
that has a pad inside the Frame will have test points deleted from pads that are both
inside and outside the Frame.

2. OntheEdit menu, clickTest Point-Delete-Delete Test Point (Net)

Delete Test Points by Net |
Delete TP Layer
" Single " Cumrent

= BEoth

" Do not keep test poink:
K.eep ane test paoint

] I Cancel

Delete Test Points from a Group of Nets in the Frame

3. OntheDelete Test Point by Netlialog, selecGroup and select whether to delete on only
theCurrent board side oBoth sides.

4. Select whether to keep one test point in each net for which you delete test points, or to delete
all test points in each net.

5. Click OK.
6. Click the mouse or pregnter.

ProbeMaster deletes test points from all pads that have the same Net Number as the pads inside
the Frame.

Menu: Edit-Test Point-Delete-Delete Test Point (Net)
Button: None
Key: None
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Transferring Test Points to other Side of Board

ProbeMaster allows you to transfer a single through-hole test point or a group of through-hole test
points selected by the Frame to the other side of the board. If you are doing a dual sided test, this can
help to alleviate density problems by moving a test point from the denser side to the less dense side.

To Transfer a Single Through-Hole Test Point to the Opposite Side:
1. On theEdit menu, clickTest Point-Xfer Thru Hole Test Point

Transzfer TP |

Group Cancel |

Transfer a Single Through-Hole Test Point to the Opposite Side

2. On theTransfer Test Pointdialog, selecingle
3. Click OK.
The Transfer Test Pointtool is selected, and ProbeMaster prompts you to select an element.

4. Position the cursor near a through hole test point that you want to transfer to the other side of
the board.

5. Click the mouse or pregnter.

The cursor hops to the test point and marks it with a green cross.
6. Click the mouse or pregnter.

The test point transfers to the other side of the board.

The Transfer Test Pointtool remains selected until you select another tool or pre&sstiape
key, so you can transfer one test point after another before quitting the operation.

Menu: Edit-Test Point-Xfer Thru Hole Test Point
Button: None
Key: None
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To Transfer All Through-Hole Test Points in the Frame to the Opposite Side:

1. Position the Frame around the through-hole test points you want to transfer to the other side
of the board.

2. On theEdit menu, clickTest Point-Xfer Thru Hole Test Point

Tranzfer TP Ed |
Cancel |

Single

Transfer All Through-Hole Test Points in the Frame to the Opposite Side

3. OntheTransfer Test Pointdialog, selecGroup.
4. Click OK.
5. Click the mouse or pregnter.
ProbeMaster transfers all through-hole test points within the Frame to the other side of the board.
TheTransfer Test Pointtool does not remain selected.
Menu: Edit-Test Point-Xfer Thru Hole Test Point
Button: None
Key: None
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Staggering Test Points

ProbeMaster can stagger test points for rectangular surface-mount pads and for through-hole pads.
There are automatic features for staggering groups of test points, or you can stagger individual test
points manually.

Why Stagger Surface-Mount Pads?

By staggering test points for rectangular surface-mount pads, you can relieve some of the problems of
testing dense boards; however, this feature is more useful for fixture-based testers than for moving
probe testers. The feature is more commonly used in FixMaster than in ProbeMaster.

Why Stagger Through-Hole Pads?

By staggering test points for through-hole pads, you can have the probe hit the pad instead of the hole
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Distance a Test Point is Staggered
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The distance a test point is staggered depends on the probe that is associated with that test point. Each
Probe Code hasMargin value that determines the distance that test points associated with that Probe
Code will be staggered. For information on the other entries dPridiee Setupdialog, se&etting up

the Probeon page 49.

To Set up the Probe Stagger Margin:
1. Set the Current Board Side.
2. Click Setup-Probe Table

Probe Setup Ed |

Type|Head Dia|dir Gap | Margin |
1 » || 00230 |0.0040 |0.0100 :|

25 (0.060 (00040 (0.0100
204 [nn%io  Inondn (00000 hd

Twpe:H=Thru-Hole 5=5kD B=Bath, T=T oaling

Cancel |

Probe Setup Table

3. Onthe Probe Setup Table, entéMargin for each probe.

Margin for Surface-Mount Pads

For surface-mount pads, the Margin is measured from the end of the pad. So a staggered test point will
be positioned at a distance from the end of the pad that is equal to the Margin.

Margin for Through-Holes

For through-hole pads, tidargin is measured outward from the hole center or inward from the hole
edge, as selected on tBaggerdialog. In order to stagger a test point beyond the edge of the hole and
probe the covering pad, the Margin factor should be negative, and the distance should be measured
from the edge of the hole.
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Surface-Mount Pads Stagger Options

Options for how to stagger test points for surface-mount pads are setSMEh&b of theStagger
Setupdialog. This dialog can be displayed by click®etup-Test Point-Staggerbut it is also
displayed in many of the procedures for staggering described in the sections that follow.

Stagger Setup Ed |

SHD | Haole Stagger Fru:uml

Stagger

Stagger Threzhold 83

Iﬁ— & Two Point
= Three Point

k. I Cancel Apply

Stagger Setup SMD Tab

Stagger Threshold

Enter a minimum pad size to determine which rectangular surface-mount pads will have staggered tes
points. Any rectangular SMD pad with a side less than or equal &tdlgger Thresholdvalue will
have its test point staggered.

Two/Three-Point Stagger

Select the option for either a two-point or three-point stagger. A two-point stagger puts a test point at
either of the two extremes of the pad. A three-point stagger puts a test point at either of the two
extremes of the component or in the middle of the component.
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Through Hole Stagger Options

Options for staggering test points for through-hole pads are set blolkh&tagger Fromtab of the
Stagger Setupdialog. This dialog can be displayed by clickBetup-Test Point-Staggerbut it is
also displayed in many of the procedures for staggering described in the sections that follow.

Stagger Setup |

StdD Hole Stagger From |

P HD!?..%F??QE[ Ia= Hole Stagger From
& None ¥ Center
" Top " Edge
" Bottom ¢ Auto Annular Displacement
0 Left
€ Right Hale Min Hale bax
~
Fandorm IU— o4

] I Cancel | Apply |

Stagger Setup Dialog, Hole Stagger From Tab

Hole Stagger To

Select the direction to stagger through-hole test points toward.

* None: Do not stagger through-hole test points.

* Top: Stagger through-hole test points toward the top of the pad.

« Bottom: Stagger through-hole test points toward the bottom of the pad.

» Left: Stagger through-hole test points toward the left of the pad.

» Right: Stagger through-hole test points toward the right of the pad.

* Random: Randomly staggers test points to the top, bottom, left and right.
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Hole Stagger From

Select where to measure the stagger distance from.

» Center: Stagger by a distance measured from the hole center point.
« Edge: Stagger by a distance measured from the hole edge.

» Auto Annular Displacement: For netlists that also contain covering pad data for through
holes in addition to the hole size, test points for through holes can also be automatically
staggered to a point midway between the hole edge and the covering pad edge.

Hole Min and Max

Set theminimum andmaximum size through-hole padgor which you want to stagger test points.
Through-holes smaller than the minimum or larger than the maximum will not have test points
staggered.
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Staggering All Test Points Automatically

ProbeMaster can stagger all surface-mount and through-hole test points on the current board side
automatically.

To Stagger All Test Points Automatically:
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1.
2.

Set the Current Board Side.

You may have already set up the Probe Code parameters in the tester configuration
procedures.

If not, click Setup-Probe Tableand set up thMargin for each probe. Sd@istance a Test Point
is Staggerean page 94.

The distance a test point is staggered is equal to the Margin for the Probe Code mapped to the
staggered test point.

e Surface-Mount Pads:The Margin is measured from the end of the pad.

e Through-Holes: TheMargin is measured outward from the hole center or inward from
the hole edge, as selected onSti@ggerdialog. In order to stagger a test point beyond
the edge of the hole and probe the covering padvitirgin factor should be negative,
and the distance should be measured from the edge of the hole.

On theEdit menu, clickTest Point-Stagger-All

On theSMD tab of theStaggerdialog, set options for staggering test pointssiaface-
mount pads

Stagger Threshold:Enter gpad size minimumto determine which rectangular surface-mount
pads will have staggered test points. Any rectangular SMD pad with a side less than or equal to the
Stagger Thresholdvalue will have its test point staggered.

Stagger: Select the option for eithert&o-point or three-point stagger. A two-point stagger puts
a test point at either of the two extremes of the pad. A three-point stagger puts a test point at either
of the two extremes of the component or in the middle of the component.

On theHole Stagger Fromtab of theStaggerdialog, set options for staggering test points for
through-hole pads

Hole Stagger To:Select the direction to stagger through-hole test points toward.
* None: Do not stagger through-hole test points.

» Top: Stagger through-hole test points toward the top of the pad.

« Bottom: Stagger through-hole test points toward the bottom of the pad.

» Left: Stagger through-hole test points toward the left of the pad.

* Right: Stagger through-hole test points toward the right of the pad.
 Random: Randomly staggers test points to the top, bottom, left and right.
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Hole Stagger From:Select where to measure the stagger distance from.
« Center: Stagger by a distance measured from the hole center point.
» Edge: Stagger by a distance measured from the hole edge.

« Auto Annular Displacement: For netlists that also contain covering pad data for through
holes in addition to the hole size, test points for through holes can also be automatically
staggered to a point midway between the hole edge and the covering pad edge.

Hole Min and Max: Set theminimum andmaximum size through-hole padgor which you
want to stagger test points. Through-holes smaller than the minimum or larger than the maximum
will not have test points staggered.

Click OK.

ProbeMaster automatically staggers the test points as you specified.

If you need to stagger test points for the opposite side of the board, repeat the procedure.
Menu: Edit-Test Point-Stagger-All

Button: ;l

| Key:  ctri+shiftrFo
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Manually Staggering Individual Test Points

ProbeMaster allows you to manually stagger individual surface-mount test points on the current board
side.

To Manually Stagger Individual Test Points:
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1.
2.

© ® N o

Set the Current Board Side.

You may have already set up the Probe Code parameters in the tester configuration
procedures.

If not, click Setup-Probe Tableand set up thMargin for each probe.

The distance a test point is staggered is equal to the Margin for the Probe Code mapped to the
staggered test point.

» Surface-Mount Pads:The Margin is measured from the end of the pad.

« Through-Holes: The single stagger operation does not stagger test points for through
holes.

On theSetup menu, clickTest Point-Stagger

On theSMD tab of theStaggerdialog, set options for staggering test pointsstoface-
mount pads

Stagger Threshold:Enter apad size minimumto determine which rectangular surface-mount
pads will have staggered test points. Any rectangular SMD pad with a side less than or equal to the
Stagger Thresholdvalue will have its test point staggered.

Stagger: Select the option for eithert&o-point or three-point stagger. A two-point stagger puts
a test point at either of the two extremes of the pad. A three-point stagger puts a test point at either
of the two extremes of the component or in the middle of the component.

The single stagger operation does not stagger test points for through holes, so the settings on
theHole Stagger Fromtab of theStaggerdialog are unimportant.

Click OK.
On theEdit menu, clickTest Point-Stagger-Single
Click on theTest Pointyou want to stagger.

Click on thestagger positionthat you want to move the test point to, at either of the two
extremes of the component or in the middle of the component.

ProbeMaster staggers the test point to the position you specified.
Menu: Edit-Test Point-Stagger-Single

Button: None

Key:  Shift+F9
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Staggering Test Points in the Frame

ProbeMaster can stagger all surface-mount and through-hole test points on the current board side
inside the Frame.

To Stagger Test Points in the Frame:

1.
2.

Set the Current Board Side.

You may have already set up the Probe Code parameters in the tester configuration
procedures.

If not, click Setup-Probe Tableand set up thMargin for each probe.

The distance a test point is staggered is equal to the Margin for the Probe Code mapped to the
staggered test point.

» Surface-Mount Pads:The Margin is measured from the end of the pad.

e Through-Holes: TheMargin is measured outward from the hole center or inward from
the hole edge, as selected on$ti@ggerdialog. In order to stagger a test point beyond
the edge of the hole and probe the covering padvitirgin factor should be negative,
and the distance should be measured from the edge of the hole.

Position the Frame around the test points that you want to stagger.
On theEdit menu, clickTest Point-Stagger-Window

On theSMD tab of theStaggerdialog, set options for staggering test pointsstaface-
mount pads

Stagger Threshold:Enter gpad size minimumto determine which rectangular surface-mount
pads will have staggered test points. Any rectangular SMD pad with a side less than or equal to th
Stagger Thresholdvalue will have its test point staggered.

Stagger: Select the option for eithert&o-point or three-point stagger. A two-point stagger puts
a test point at either of the two extremes of the pad. A three-point stagger puts a test point at eithe
of the two extremes of the component or in the middle of the component.

On theHole Stagger Fromtab of theStaggerdialog, set options for staggering test points for
through-hole pads

Hole Stagger To:Select the direction to stagger through-hole test points toward.
* None: Do not stagger through-hole test points.

» Top: Stagger through-hole test points toward the top of the pad.

e Bottom: Stagger through-hole test points toward the bottom of the pad.

» Left: Stagger through-hole test points toward the left of the pad.

» Right: Stagger through-hole test points toward the right of the pad.

* Random: Randomly staggers test points to the top, bottom, left and right.
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Hole Stagger From:Select where to measure the stagger distance from.
» Center: Stagger by a distance measured from the hole center point.
» Edge: Stagger by a distance measured from the hole edge.

« Auto Annular Displacement: For netlists that also contain covering pad data for through
holes in addition to the hole size, test points for through holes can also be automatically
staggered to a point midway between the hole edge and the covering pad edge.

Hole Min and Max: Set theminimum andmaximum size through-hole padgor which you
want to stagger test points. Through-holes smaller than the minimum or larger than the maximum
will not have test points staggered.

7. Click OK.
ProbeMaster staggers the test points inside the Frame as you specified.
| Menu: Edit-Test Point-Stagger-Window
Button: None
Key: None

Swapping the Stagger Position of Staggered Points in the Frame

ProbeMaster can swap the stagger position of staggered test points for surface mount pads on the
current board side in the Frame.

To Swap the Stagger Position of Staggered Test Points in the Frame:
1. Setthe Current Board Side.

2. Position the Frame around the staggered test points for which you want to swap stagger
positions.

3. OntheEdit menu, clickTest Point-Stagger-Swap Stagger

ProbeMaster swaps the stagger position of all staggered test points for surface mount pads inside
the Frame. Staggered test points that were at one end of the pad are staggered to the other end.
Test points in the center of the pad remain there.

Menu: Edit-Test Point-Stagger-Swap Stagger
Button: None
| Key: Ctrl+F9
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Window Stagger with Margin

This command staggers a group of test points inside the Frame usindvargiw value, without
resetting the margin in tHerobe Setupdialog. For information about staggering a group of test points
in the Frame without setting a unigMargin value, se&taggering Test Points in the Frame page

101. For information about setting theargin value on thd’robe Setupdialog, se&etting up the
Probeson page 49.

To Stagger Test Points in the Frame:

1. Setthe Current Board Side.

2. Position the Frame around the test points that you want to stagger.

3. OntheEdit menu, clickTest Point-Stagger-Window Stagger with Margin

Margin |

Stagger Margin

4. IntheMargin dialog, enter the neMargin.
The distance a test point is staggered is equal teléngin .
» Surface-Mount Pads:TheMargin is measured from the end of the pad.

« Through-Holes: TheMargin is measured outward from the hole center or inward from
the hole edge, as selected on$ti@ggerdialog. In order to stagger a test point beyond
the edge of the hole and probe the covering padvitirgin factor should be negative,
and the distance should be measured from the edge of the hole.

5. Click OK.
ProbeMaster staggers the test points inside the Frame as you specified.
Menu: Edit-Test Point-Stagger-Window Stagger with Margin
Button: None
Key: None
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Chapter 10
Checking for Collision Errors

ProbeMaster has the ability to check the job for probe collisions. These errors depend on the probe
head diameters and air gaps set up in the Probe Tabl8e8=w up the Probemn page 49. On
screen, collisions are displayed in yellow.

Collision errors in ProbeMaster are similar to head butts and crossed pins in FixMaster. However, in
fixture-based testing, all the probes are mounted in the fixture and are in contact with the board
simultaneously, so in FixMaster head butts and crossed pins indicate errors that are very likely to caus
a problem with the fixture. In moving probe testing the probes do not touch all the test points
simultaneously, so collision errors in ProbeMaster indicate errormthatause problems if the two

points in error are actually going to be probed at the same time. Most testers run their own routines to
avoid collisions, so the ProbeMaster collision checking routine is used primarily to identify stacked
pads and double hits. It is also a tool to help visualize the size of the probe tips in relation to the pads.

ProbeMaster automatically runs a collision check when you stagger test poirsaggering Test
Pointson page 93. In addition you can run a collision check at any time.

Running a Collision Check

You can run a collision check on the whole PCB.
To Run a Collision Check on the Whole PCB:
1. Setthe Current Board Side

2. OntheAction menu, clickCollision Check

ProbeMaster checks for collisions and reports the number of collision errors found. On screen,
collisions are displayed in yellow.

Menu: Action-Collision Check

+=C
Button: El

Key: None
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Inspecting Collision Errors

F] sample_job - ProbeMaster for Windows
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Collision Errors

ProbeMaster has a feature that allows you to go to each sequential collision error.
To Inspect Collision Errors:
1. On theView menu, clickGo To-Collide.
TheGo To Collision Error tool is selected.
2. Click the mouse.

The cursor hops to the next collision error. The test point is marked with a green cross, indicating
it is selected. Pads with collision errors are displayed in yellow.

TheGo To Collision Error tool remains selected until you select another tool or pregssttape
key, so you can find one collision error after another by clicking the mouse.

Menu: View-Go To-Collide

Button: ﬂ

Key: None
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Correcting Collision Errors

There are several manual and automatic techniques for correcting collision errors.

Remove Padstacks to Correct Collisions

Many collision errors are due to stacked pads. Removing stacked pads helps to eliminate stacked test
points that can cause collision errors. Beenoving Padstacks page 174.

Stagger Test Points to Correct Collision Errors

In FixMaster, staggering test points can help to correct crossed pins and head butts, which are similar
to collision errors in ProbeMaster. Sometimes staggering test points in ProbeMaster may prevent
collisions in cases where very close pads are going to be probed simultaneously.

e Stagger Test Points in the FrameSeeStaggering Test Points in the Frame page 101.

* Manually Stagger Individual Test Points: SeeManually Staggering Individual Test Points
on page 100.
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Netlist Inspection Mode

There may be times when you want to view individual nets and edit test points one net at a time. While
the automatic test point generating command and manual test point editing commands allow you to

edit test points with a view of the entire bodxétlist Inspection mode allows you to view individual

nets and edit test points for a single displayed net. This is useful for assuring that each net is tested
properly, and for dealing with special situations such as ring nets.

The normal command menus are not availabMatiist Inspection mode. You use the commands on

the Netlist Inspectiontoolbar and some special keyboard commaN@dist Inspection mode has

some unique commands for locating and displaying specific nets. ManyNétlig Inspection
mode commands for editing test points are the same as the test point editing commands in the normal
editing mode; however, there are some unique commands also.

Netlist Inspection Toolbar

&)

||| 2ol 4 | [ | ||

Toggle TR
Display a Met
First Met

et Met
Previous Met
Inzert Test Point
Delete Test Point
Mo TP Mets

A TP to MTP
Ring Mets

Exit

Netlist Inspection Toolbar
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Color System in Netlist Inspection Mode

To aid in the netlist inspection process, ProbeMaster uses the following color system to identify
specific elements iNetlist Inspection mode.

Green Pad: Solder Side SMD

Yellow +: Solder Side Test Point

Yellow Trace: Solder Side SMD
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Green Pads:Solder Side SMD

Gray Pads: Component Side SMD
Yellow Traces: Solder Side Traces
Gray Traces: Component Side Traces
Blue Traces:Internal Traces

Yellow +: Solder Side Test Point
Gray X: Component Side Test Point

[[al2lelsx el ]=

[z o o 2o s | ol 04|

Net 225 5 pads and 8 traces [ [} fsoL

sen|| @ B 2 o) @ A S || Eevistlerds. | Rainbox -Mi.| BF Miosot . [[@enn3ssa...| Siwiewis. | @@ r25eM |
Netlist Inspection Mode Color System

Gray Pads: Comp. Side SMD

Gray X: Comp. Side Test Point

Gray Trace: Comp. Side Trace
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Entering and Exiting Netlist Inspection Mode

Netlist Inspection mode is a separate editing mode from the normal editing mode.
To Enter Netlist Inspection Mode:
» On theAction menu, clickinspect Netlist

Menu: Action-Inspect Netlist

q‘l_!
Button: El

Key: None
To Exit Netlist Inspection Mode and Return to Normal Editing:
» On theNetlist Inspectiontoolbar, click theExit button.

Or
» On theNetlist Inspection modeAction menu, clickQuit.

Menu: Action-Quit

Button: @

Key: None
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Displaying Nets

Netlist Inspection mode has several options for displaying nets.
Displaying a Specific Net

You can select a specific net to display.

To Display a Specific Net:

1. On theNetlist Inspectiontoolbar, click theDisplay a Net=x1 button.
ProbeMaster prompts you for a net number.

MHet

\_H
=
%]

M et Cancel

—

Display a Specific Net

2. Type thenet number of the net you want to inspect and clok.

ProbeMaster displays the selected net and adjusts the zoom level so that the selected net fills the
screen. In the message area of3tetus Bar, ProbeMaster displays the net number and the
number of pads in the net, for the current board side.

Menu: None

I?'_L_:
Button: El

Key: None
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Displaying the First, Next or Previous Net in the File

ProbeMaster has commands to display nets in numerical order according to their net numbers in the
file. You can display the first net in the file or the next or previous net. When ProbeMaster displays the
selected net, the program adjusts the zoom level so that the net fills the screen. In the message area ¢
the Status Bar, ProbeMaster displays the net number and the number of pads in the net, for the curren
board side.

To Display the First, Next or Previous Net in the File:

» On theNetlist Inspectiontoolbar, cIicktheFirstNetEl, theNext Net +: or the

Previous Neti"l button.
Menu: None

Button: El oril ori’l

Key:  Shift+F or Shift+N. or Shift+B
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Displaying Nets that Do Not Have Enough Test Points
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Multi-point nets can sometimes end up with only one test point because of the options selected when
automatically generating test points. For instance, the pads on ring nets which are connected by traces
that form a closed loop or pads on filled areas which are intersected by many fill traces may not

receive test points if you are only generating test points for endpoints. Such nets cannot be tested
properly for continuity. In some cases a net may not have any test points. Such nets cannot be tested
for shorts to other nets. ProbeMaster has a command that allows you to identify nets that have less than
one or two test points.

You select whether to find nets that do not have at least one test point or to find nets that do not have at
least two test points. When the command is activated, ProbeMaster displays the next net that has less
than the designated number of test points and adjusts the zoom level so that the selected net fills the
screen. In the message area of3tetus Bar, ProbeMaster displays the net number and the number of
pads in the net, for the current board side. When the net is displayed, you can decide whether to add a
test point.

ProbeMaster also has a command for automatically generating test points for some of these nets. See
Adding Test Points to Nets that Do Not Have Enough Test Roiqiage 121. If you identify a large

number of these nets, then rather than manually adding test points, you may want to have ProbeMaster
try to generate test points for them. Then you can manually correct any remaining nets with too few
test points.

To Displaying Nets that Do Not Have Enough Test Points:

1. To set up the operation you need to be in the regular editing mode, so if you are already in
Netlist Inspection mode, exit by clicking th&xit button on theéNetlist Inspectiontoolbar.

2. Inthe regular editing mode, go to tSetup menu and cliciConfiguration.

General Configuration E2

Dizplay Pads Digit Si
git Size
¥ Commented G
V¥ Access '

Define Mo TP ag nets with“

lindow " Mo Test Points
m ’7 & Less Than 2 TP

Cancel |

General Configuration Dialog
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On theGeneral Configuration dialog, go to the group box labelB&fine No TP Nets as
Nets With, and set the number of test points to look for in each net;

* No Test Points:If this option is selected, tiéo TP Netscommand will display only
nets that do not have at least one test point.

» Less Than 2 TP:If this option is selected, tiéo TP Netscommand will display nets
that do not have at least two test points.

EnterNetlist Inspection mode by going to thAction menu and clickingnspect Netlist

On theNetlist Inspectiontoolbar, click theNo TP Netsﬂl button.

ProbeMaster displays the first sequential net with less than the designated number of test points
and adjusts the zoom level so that the selected net fills the screen. In the message area of the
Status Bar, ProbeMaster displays the net number and the number of pads in the net, for the
current board side. ProbeMaster also displays the total number of nets with less than the specified
number of test points.

To display the next sequential net with less than the designated number of test points click the

No TP Nets &2 button again.
Menu: None

Button: El

Key: None
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Options for How to Display Nets
Displaying Test Points with a Large X

ProbeMaster has a command to display a large X mark at each test point, making test points easier to
spot. This feature can be turned off by activating the command a second time.

To Toggle the Display of a Large X at Each Test Point:

» On theNetlist Inspectiontoolbar, click theToggles TP_-l button.
Menu: None

Button: _-l

Key: None
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Inspecting Ring Nets

Ring nets are nets in which traces form closed loops. Filled areas generally form ring nets. Pads on the
ring portion of the net may be designated as midpoints during netlist extraction. If you generate test
points for endpoints only, then you will not be testing the ring portion of the net for continuity.
ProbeMaster gives you two ways to display ring nets for inspection.

Checking Nets With Less Than One or Two Test Points to Find Rings

You can sequentially inspect all nets that have less than one or two test points, as explained earlier. See
Displaying Nets that Do Not Have Enough Test Paintpage 114. This command will display many

ring nets, along with other nets that are not rings. The advantage to this method is that it does not
require any time-consuming preprocessing to identify ring nets. The disadvantage is that it shows you
some nets that are not ring nets, and it will not show you nets that have many endpoints but also have a
ring portion. Still, this is generally the method that most people prefer.
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Display Ring Net Command

ProbeMaster has a command that displays the next sequential ring net. The advantage to this method
that it will show you all ring nets, even those that do have a few endpoints, and it does not show you
any nets that are not ring nets. The disadvantage is that before using this feature you must first run an
operation to identify all of the ring nets in the loaded data, and that operation can take some time. Mos
people generally prefer the other method.

To Display Ring Nets:
1. To run the operation that identifies the ring nets, you need to be in the regular editing mode,

so if you are already iNetlist Inspection mode, exit by clicking th&xit — button on the
Netlist Inspectiontoolbar.

2. Inthe regular editing mode, go to tAetion menu and cliclRing Net.

Mazx Traces E

U

Max Traces Cancel

10000

Max Traces Dialog
3. OntheMax Tracesdialog, enter théargest size netyou want to check for ring nets. Nets
that have more traces than tlax Tracesvalue are not checked.
4. Click OK.
ProbeMaster identifies all of the ring nets in the loaded data. This can take a little while.
5. EnterNetlist Inspection mode by going to thaction menu and clickingnspect Netlist

6. On theNetlist Inspectiontoolbar, click theRing gl button.

ProbeMaster displays the first sequential ring net and adjusts the zoom level so that the selected
ring net fills the screen. In the message area dbthris Bar, ProbeMaster displays the net
number and the number of pads in the ring net, for the current board side.

7. To display the next sequential ring net, click Riag QI button again.
Menu: None

Button: gl

Key: None
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Editing Test Points in Netlist Inspection Mode

Many of theNetlist Inspection mode commands for editing test points are the same as the test point
editing commands in the normal editing mode; however, there are some unique commands also.

Switching the Active Board Side in Netlist Inspection Mode

You can switch the active board side between the component side and the solder side. The active side
is shown in thé&Status Bar, CMP andSOL. Unlike in the normal editing mode, both sides of the

board are shown iNetlist Inspection mode; however, commands for selecting or editing pads or test
points still operate only on elements in the active board side.

To Switch the Active Side between Component Side and Solder Side:

» In theStatus Bar, click theActive Side.ﬁl button.
Menu: None

[ |
Button: .&l

Key: None

Selecting a Test Point or Pad in Netlist Inspection Mode

Selecting an element causes the cursor to hop to the nearest element, and the D Code, net number and
probe number of the selected element is displayed oBtétes Bar.

To Select a Pad or Test Point:

» Position the cursor next to the test point or pad and preSskiag
Menu: None
Button: None
Key: S

Inserting Test Points in Netlist Inspection Mode

120

You can insert individual test points for single pads, groups of test points for all pads within the Frame,
or groups for pads of a selected D Code within the Frame. These commands are operated just as in the
normal editing mode except that they are activated frorétkst Inspection toolbar by clicking the

+I

Insert TP button. Seénserting Test Pointen page 81.
Menu: None

Button: il

Key: None
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Deleting Test Points in Netlist Inspection Mode

You can delete individual test points one at a time, delete groups of all test points within the Frame, or
delete groups of test points from pads of a selected D Code within the Frame. These commands are
operated just as in the normal editing mode except that they are activated fidetlidtdnspection

toolbar by clicking théel TPﬁl button. Se®eleting Test Pointen page 86.
Menu: None

Button: ﬂl

Key: None
Adding Test Points to Nets that Do Not Have Enough Test Points

Netlist Inspection mode has a unique command that can be used to correct ring nets and other nets
that do not have enough test points to test for continuity.

This command overrides the test point generation options set @etiezate Configdialog when you
are automatically generating test points, and it allows ProbeMaster to add test points to nets that have
less than two test points.

This command also has a unique feature that determines if a net endpoint is covered by soldermask,
and if so, it searches the net for an open test point.

The command is a global command that affects some of the nets that you could eventually inspect by
clicking theNo TP Netscommand. It does not affect only the one net that can be displaiedist
Inspection mode.

To Add Test Points to Nets that Do Not Have Enough Test Points:

» On theNetlist Inspectiontoolbar, click theAdd TP to NTP il button.
Menu: None

Button: il

Key: None
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Chapter 12
Net Adjacency

Some moving probe testers use net adjacency data for more efficient testing. The adjacency
information tells the tester which nets are “next to” each other, and the tester does not need to test for
faults between nets that are not adjacent.

If you generated the netlist data using Lavenir's CAMMaster, and you selected the adjacency option,
then the netlist already contains the adjacency information. Also, the IPC-356-A format may contain
adjacency information, so if you import an IPC-356-A file from a netlist generation system that
calculates adjacency, your file may also contain adjacency information.

If your tester uses adjacency information and it is not already contained in the netlist file, then you may
generate the adjacency information in ProbeMaster.

Checking Nets for Adjacency

ProbeMaster can automatically check for net adjacency and compile a file of adjacent nets. Each
element of each net is checked. If two nets have elements that are closer than the adjacency threshol
that you set, then those nets will be included in the adjacency file.

To Run the Net Adjacency Check:
1. On theSetupmenu, clickTester.

Tester
Tester
IMF'44D A l

|dentify Plane Mets for Phaze

Flane Mets |

[ Iv

Efcal ] —

Minimum net separation IU-UUS

Cancel |

Tester Setup Dialog

2. In theMinimum Net Separation field, enter the adjacency threshold. Two nets that have
elements closer than this distance are considered to be adjacent.

3. OntheAction menu, clickAdjacency Nets-Find Nets
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4. ProbeMaster prompts whether you want to export the test files at the same time that the net
adjacency information is generated.

« If you want to export the test files at the same time the adjacency data is generated, click
Yes, and set up the test file export options. For information on how to set up the export
options, se&xporting Tester Download Filem page 152.

« If you do not want to export the test files, cligk.

ProbeMaster checks the nets for adjacency. The process can take a few minutes. ProbeMaster
indicates that the adjacency check is done with a messageStathe Bar.

Menu: Action-Adjacency Nets-Find Nets

Button: ﬁl

Key: None
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Adjacency Inspection Mode

ProbeMaster allows you to visually inspect adjacent neAgljacency Inspectionmode. In

Adjacency Inspectionmode, ProbeMaster displays any net that you select. And if there are any nets
adjacent to the selected net, ProbeMaster displays the primary net and the first adjacent net and mark
the adjacent elements with a magenta crosshair. In the message ar&taiith8ar, ProbeMaster

displays the net numbers of the two nets. ProbeMaster also shows the positions of two adjacent
elements in the units of the database and the distance between the two elements in the units of the
export file. When there are more than one net adjacent to the selected net, you can view each adjacer
pair sequentially.

The normal command menus are not availabkdjacency Inspectionmode. You use the commands

on theAdjacency Inspectiontoolbar and some special keyboard commaAdgcency Inspection

mode has some unique commands for locating and displaying specific nets.

Adjacency Inspection Toolbar

Dizplay Adjacency
First Adiacency
Mexd Adjacency
Previous Adjacency

Exit

EIER AR

Adjacency Inspection Toolbar
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Entering and Exiting Adjacency Inspection Mode

126

Adjacency Inspectionmode is a separate inspection mode from the normal editing mode.
To Enter Adjacency Inspection Mode:

1. Before entering\djacency Inspectionmode,run the adjacency check SeeChecking Nets
for Adjacencyon page 123.

2. OntheAction menu, clickAdjacency Nets-Inspect Nets
Menu: Action-Adjacency Nets-Inspect Nets

Button: ﬂl

Key: None

To Exit Adjacency Inspection Mode and Return to Normal Editing:
» On theAdjacency Inspectiontoolbar, click theExit button.

Or
» On theAdjacency InspectionmodeAction menu, clickQuit.

Menu: Action-Quit

Button: =

Key: None



Chapter 12 Net Adjacency

Displaying a Specific Adjacency

You can select a specific net for inspection. ProbeMaster will display the selected net and the first
adjacent net if any.

To Display a Specific Net and its Adjacent Net if Any:

pet
1. On theAdjacency Inspectiontoolbar, click theNet Adjacencies=2] button.

ProbeMaster prompts you for a net number.

Met

\_H
=
%]

M et Cancel

o

Display a Specific Net

2. Type thenet number of the net you want to inspect and cl©@k.

ProbeMaster displays the selected net and the first adjacent net if any. ProbeMaster adjusts the
zoom level so that both nets fill the screen. In the message aresStdthe Bar, ProbeMaster

displays the net numbers of the two nets. ProbeMaster also shows the positions of two adjacent
elements in the units of the database and the distance between the two elements in the units of th
output file. If there is no adjacent net, ProbeMaster shows information for the selected net.

Menu: None

I?'_L_:
Button: El

Key: None
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Displaying the First, Next or Previous Adjacency in the File

ProbeMaster has commands to display adjacencies in numerical order according to the net numbers of
the nets involved. You can display the first, next or previous adjacency in the file. Some nets are not
adjacent to any other nets, and some nets are adjacent to more than one. So the adjacency sequence
begins with the first net number in the file. That first net is the selected net and the system shows that
net and the first net (if any) adjacent to that net. If there are more that one net adjacent to the selected
net, then the next adjacency is the next net adjacent to the selected net, and so on. Once the last net
adjacent to the selected net has been shown, the sequence moves on to the next net number in the file
and the first net (if any) adjacent to that net. By going through this sequence each net and each adjacent
pair can be seen.

To Display the First, Next or Previous Adjacency in the File:
» On theAdjacency Inspectiontoolbar, click theFirst Adjacency El theNext Adjacency

* or thePrevious Adjacency. * button.
Menu: None

Button: El oril or;i’l

Key:  Shift+F or Shift+N. or Shift+B

Switching the Active Board Side in Adjacency Inspection Mode
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You can switch the active board side between the component side and the solder side. The active side
is shown in thé&Status Bar, CMP andSOL. Unlike in the normal editing mode, both sides of the

board are shown iAdjacency Inspectionmode; however, elements of the active side are shown in

front of elements of the other side.

To Switch the Active Side between Component Side and Solder Side:

> In theStatus Bar, click theActive Side 2=l button.
Menu: None

[ |
Button: .ﬁl

Key: None



Chapter 13
Fiducial Points

Most moving probe testers use fiducial points on the board to align the probes. The tester detects the
fiducials on the board, and uses the fiducial locations to calculate the test point locations, correcting fo
offset and rotation. So that the fiducial information can be included in the tester download files, you
tag the fiducial points in ProbeMaster before outputting the files. You can tag circuit elements in the
PCB database, or you can enter the locations into a table.

Elements to Use as Fiducials

Different testers can detect different types of fiducials. In general, for testers that use circuit elements
that can be viewed in ProbeMaster, mid-sized plated through holes that do not have any incoming
traces are a good choice. Large non-plated through holes are not as googhTales are@pd for

testers that need fiducials tagged for both sides of the board, because through holes have the same
locations on both sides of the board. ProbeMaster automatically makes the fiducials the same location
on both sides of the board.

Try to select fiducials that are near the outside edges of the board, but which won't be obscured by the
clamps. Also be sure to mark the fiducials after stepping and repeating, and pick points at the edges o
the panel, not the edges of the one-up image.

For the MP-440, the center-tooling fiducial must be to the right of the lower-left fiducial and to the left
of the upper-right fiducial.

In some cases you may want to use fiducial points that are not included as elements in the loaded dat
In that case you must enter the fiducial points by typing them into the table rather than by tagging
elements.

129



ProbeMaster User’s Guide

Tagging the Fiducials

To Automatically Tag the Fiducials:
» On theEdit menu, clickFiducials-Automatic.

ProbeMaster looks for non-connected, plated through holes at the extents of the panel and tags
them as fiducials.

Menu: Edit-Fiducials-Automatic

Button: None

Key: None
To Manually Tag the Fiducials with the Mouse:
1. On theEdit menu, clickFiducials-Manual.

Fiducials ]|
x|

CMP Tower left 4.2000 o Lancel |
SOL loner left 42000 |
CkP center tooling 2.4000
SOL center tooling 84000 =

1| | 3

¥ Tag

Fiducials Dialog for MP440

ProbeMaster displays th&ducials dialog where you tag fiducials in the loaded PCB data for the
currently active board side, CMP or SOL. Because different testers require different numbers of
fiducials, the fiducials table displayed in the dialog depends on the type of tester you set up earlier.
For information on selecting the type of tester, Selecting the Tester Typa page 47.

2. To manually tag all the fiducials using the mouse, clicKTihg checkbox so that it has a
checkmark, and then cliclOK.

3. Follow the prompts in th8tatus Bar, which will tell you when to click on each fiducial. Be
sure to tag the fiducials in the proper order as indicated by the prompts. ProbeMaster
automatically makes the fiducials the same locations on both sides of the board.

Menu: Edit-Fiducials-Manual
Button: None
Key: None
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To Manually Type the Fiducial Locations into the Table:
1. On theEdit menu, clickFiducials-Manual.

Fiducials =]
=
CMP lower left 4.2000 o Lancel |

SOL laowwer left 42000
CHP center tooling 2.4000

SOL center tooling 24000 =
| | 3

I Tag

Fiducials Dialog

ProbeMaster displays theducials dialog where you set up fiducials for the currently active
board side, CMP or SOL. Because different testers require different numbers of fiducials, the
fiducials table displayed in the dialog depends on the type of tester you set up earlier. For
information on selecting the type of tester, Setecting the Tester Typa page 47.

2. Type in all the fiducial locations in the table.

3. Be sure to click th@ag checkbox so that it ha® checkmark If the Tag checkbox has a
checkmark when the dialog is closed, ProbeMaster will prompt you to manually tag the
fiducials with the mouse.

4. Click OK.
Menu: Edit-Fiducials-Manual
Button: None
Key: None
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Displaying the Fiducials
After you have tagged the fiducials, you can have ProbeMaster display them for your inspection.
To Display the Fiducials:
1. On theView menu, clickData Elements-Fiducials

Fiducials ]|
:_‘)< b r
CMP lower left 4.2000 o Lancel |
SOL laowwer left 42000
ChP center tooling 3.4000
SOL center tooling e.mnilj
| | b

Display the Fiducials

ProbeMaster displays the same fiducial table you see when you set up the fiducials; however, this
dialog does not give you the option to tag the fiducials manually.

2. Click OK.
ProbeMaster displays a magenta X at all the fiducial points.

3. Click the mouse to go to each fiducial point in sequence.

ProbeMaster identifies each fiducial and displays its location in the message areatafithe
Bar.

Menu: View-Data Elements-Fiducials
Button: None
Key: None
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Testing Dense Components Separately

There is a feature in ProbeMaster for testing densely packed components separate from the rest of a
PCB. The Isolated Component Test feature allows for an efficient way to completely test the nets
associated with a densely packed component in two different jobs. Generally this is used when a dens
part is going to be tested on a moving probe tester and the rest of the board is going to be tested
separately on a universal tester. This feature allows you to prepare part of the board in ProbeMaster
and part of the board in FixMaster. Also this feature is included in both ProbeMaster and FixMaster, sc
you can begin in either program.

In jobs where the Isolated Component Test feature can be useful, test points inside the densely packe
component belong to nets that also have test points in less densely packed areas. All the test points tt
are inside the densely packed area are tested using a moving probe. While all the test points that are
outside the densely packed area are tested separately on a fixture-based tester. For every net that ha:
test point inside the densely packed area, one test point in that net that is outside the densely packed
area is also tested. That test point is the “bridge” between the two jobs because it is tested with the
densely packed region, and it is also tested along with the rest of the PCB. The Isolated Component
Test feature generates the “bridge” test points for the densely packed component.

Note: The Isolated Component Test feature is not a Split Net operation like those in FixMaster
because ProbeMaster does not generate the two split jobs. You must save the two jobs
separately. In one job you generate test points for all but the densely packed component, and
in the other job you generate test points for the component and then use the Isolated
Component Test feature to generate the “bridge” test points outside the component.
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To Insert “Bridge” Test Points for a Single Net in a Densely Packed Component:

1. Position the Frame around the densely packed component.

2. OntheAction menu, clickkso Component Generate

Isolate Component Test

= Single

& Group

Outzide Frame

¥ Tag one test point
" Tag all endpts

= Al

" By DCode

Cancel |

]|

Isolate Component Test Dialog

In theOutside Framegroup box, select whether to genematdy one test pointoutside the

* Tag One Test Point:If this option has aheckmark, then the command will generate
only one test pointoutside the Frame for the selected i&is is the recommended

e Tag All Endpoints: If this option has aheckmark, then the command will generaasst

“bridge” test point for.

3. On thelsolate Component Testialog, selecSingle
4.
Frame, or to generatest points for all endpointsof the selected net.
option.
points for all endpoints of the selected net.
5. Click OK.
ProbeMaster prompts you to select an element.
6.

Click inside a pad of the component that belongs to the net that you want to generate a

ProbeMaster inserts test points in the pads of the selected net that are inside the Frame. And if the
net has pads outside the Frame, ProbeMaster also inserts a test point in one (or all endpoints)

outside the Frame.

Menu: Action-lIso Component Generate

Button: None
Key: None
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To Insert “Bridge” Test Points for All Nets in a Densely Packed Component:

1. Position the Frame around the densely packed component.

2. OntheAction menu, clickkso Component Generate

Isolate Component Test

= Single

& Group

Outzide Frame

¥ Tag one test point
" Tag all endpts

= Al

" By DCode

Cancel |

]|

Isolate Component Test Dialog

3. Onthelsolate Component Testdialog, selecGroup and selecall.
4. In theOutside Framegroup box, select whether to genematdy one test pointoutside the

Frame, or to generatest points for all endpointsof the selected net(s).

* Tag One Test Point:If this option has aheckmark, then the command will generate
only one test pointoutside the Frame for the selected nef{k)s is the recommended
option.

e Tag All Endpoints: If this option has a checkmark, then the command will gentstte
points for all endpoints of the selected net(s).

5. Click OK.

6. Click inside the Frame.

ProbeMaster inserts test points in all the pads inside the Frame. And if the nets of the component
have pads outside the Frame, then for each net ProbeMaster also inserts a test point in one pad (

all endpoints) outside the Frame.

Menu: Action-lso Component Generate

Button: None
Key: None
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To Insert “Bridge” Test Points for Nets with a Specific D Code in a Densely Packed
Component:

1. Position the Frame around the densely packed component.
2. OntheAction menu, clickkso Component Generate

Izolate Component Test |
= Single & Al
@ " ByDCode

Cutside Frame
¥ Tag one test point
" Tag all endpts

Cancel |

Isolate Component Test Dialog

3. Onthelsolate Component Testdialog, selecGroup and selecb Code.

4. In theOutside Framegroup box, select whether to genermatdy one test pointoutside the
Frame, or to generatest points for all endpointsof the selected net(s).

e Tag One Test Point:If this option has aheckmark, then the command will generate
only one test pointoutside the Frame for the selected nef(k)s is recommended.

* Tag All Endpoints: If this option has aheckmark, then the command will generaést
points for all endpoints of the selected net(s).

5. Click OK.
6. Click a pad inside the Frame that has the D Code you want to select.

The cursor hops to the pad and it's D Code becomes the current D Code shov@tatuh@ar.
7. Click again.

ProbeMaster inserts test points in all the pads inside the Frame that have the selected D Code. And
if the nets of the component have pads outside the Frame, then for each net ProbeMaster also
inserts a test point in one pad (or all endpoints) outside the Frame.

Menu: Action-lso Component Generate
Button: None
Key: None
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The ProbeMaster Job File (.JOB) is the native file format for ProbeMaster and contains all information
regarding the current state of the database and program settings. The .JOB file is the only file type tha
the program Opens and Saves. However the program can Import other file types into the open .JOB
file and Export other file types from the .JOB file.

ProbeMaster Job File (.JOB) Overview

The Job File (.JOB) is the native file format for ProbeMaster and contains all information regarding the
current state of the database and operation settings:

Tester Configuration:

e Tester Type

* Probe Diameters

* Probe Air Gaps

e Probe Margins

Operation Variables:

e D Code and Probe Mapping
* Test Point Generation Options
e  Stagger Options

e Adjacency Options

PCB database:

* Pads, Traces, Netlist Data

* Test Points

* Fiducials

Boilerplate Job Files

.JOB files can be used as boilerplate test configuration files that can be saved and reopened when yol
have similarly configured jobs. A boilerplate .JOB file is saved with the tester configuration and
operation variables, before the PCB database is loaded.
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FixMaster and Verify Job Files

ProbeMaster .JOB files can also be opened in the Lavenir product Verify. And ProbeMaster can open
.JOB files saved in the Lavenir product FixMaster.

Generally the FixMaster .JOB files that are opened in ProbeMaster are those that are saved after a Split
Net operation, and they contain nets that have been split out for testing on a moving probe tester. For
more information on splitting nets, see Bt Netchapter in thé&-ixMaster User’'s Guide

ProbeMaster and FixMaster .JOB files of completed jobs can be opened in Verify for fault verification.

Starting a New ProbeMaster Job

The New command creates a new .JOB file that has nothing in it and is ready to have other files
imported into it or to have data inserted into it. The program can only have one .JOB file open at a
time; so, if a different .JOB file is already open when you start a new .JOB file, then the program
prompts to give you an opportunity to save the existing .JOB file before starting the new .JOB file.

To Start a New ProbeMaster Job:
1. On theFile menu, clickNew.

ProbeMaster may prompt, “Are you sure?” This prompt is to warn you that you are about to close
the currently opened .JOB file and open a new one. This gives you an opportunity to save the
existing .JOB file before starting the new .JOB file

Fixmaster |

@ Are you sure’?

New File Prompt

2. Click Yes

The newly created ProbeMaster .JOB file has nothing in it.
Menu: File-New

Button: El

Key:  Ctrl+N
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Opening a ProbeMaster Job File

The Open command opens a previously saved .JOB file. The program can only have one .JOB file
open at a time; so, if a different .JOB file is already open when you open another .JOB file, then the
program prompts to give you an opportunity to save the existing .JOB file before opening the new
.JOB file.

Tip: To open a .JOB file you've used recently, click the file name dreitent FilesList at the
bottom of thd=ile menu.

To Open a ProbeMaster Job:
1. On theFile menu, clickOpen.

Open

Loak in: | 3 fistures =] o = 2

a8 3_75.job.joh ec]31dvg.job
#) ec1814drjob ecl814zyc.job
8] ec1814drs.job £i13354-fix job
4] ec1814qs.job

a ec1814gza.ob

] ec1814tqc.job

Filz name: Iei13354-fi:-:.iu:u|:u Open |
Fies of yoe: [T | Corcel |

Open File Dialog

i

2. IntheLook in box, click the drive, folder, or network location that contains the .JOB file.

3. Inthe folder list, double-click folders until you open the folder that contains the .JOB file you
want.

4. Double-click the JOB file.
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ProbeMaster may prompt, “Are you sure?” This prompt is to warn you that you are about to close
the currently opened .JOB file and open a new one. This gives you an opportunity to save the
existing .JOB file before opening the new .JOB file.

Fixmaster |

@ Load job’? Are pou sure?

Open File Prompt

5. Click Yes
Menu: File-Open

Button: El

Key: Ctrl+O

140



Chapter 15 File Handling in ProbeMaster

Closing a ProbeMaster Job File

The program can have one and only one .JOB file open at a time; so, closing the current .JOB file
without opening another one is the same as exiting the prograr@pdreandNew commands
automatically close the current .JOB file; so, if a different .JOB file is already open when you open
another .JOB file, then the program prompts you to save and close the existing .JOB file before
opening the new .JOB file.

To Close a Job File:
1. On theFile menu, clickExit.

Closing a .JOB file does not automatically save the .JOB file. ProbeMaster may prompt, “Are you
sure?” This gives you an opportunity to save the .JOB file before closing it.

Fixmaster |

@ Are you sure’?
- No |

Close File Prompt

2. Click Yes

Tip: If you have made a bad mistake in your editing since the last time you saved and you
want to go back to your saved version, close the file without saving and then open the
saved version.

Menu: File-Exit
Button: None
Key: None
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Saving a Job File

There are several ways to save a .JOB file.
To Save a New, Unnamed ProbeMaster Job File:
1. On theFile menu, clickSave

Save As

Save i I'a fixtures j ﬁl i

a8 3_75.job.joh ec]31dvg.job
#) ec1814drjob ecl814zyc.job
8] ec1814drs.job £i13354-fix job
4] ec1814qs.job Newjob.JOB
a ec1814gza.ob

] ec1814tqc.job

Filz name: |NewName.JDB Save

Save as type: I.J.:.I:. j Cancel |

Save As Dialog

i

2. To save the ProbeMaster .JOB file in a different folder, click a different drive Batein
box, or double-click a different folder in the folder list.

To save the ProbeMaster .JOB file in a new folder, clicdate New Folder
3. IntheFile namebox, type a name for the .JOB file.
Menu: File-Save

Button: El

Key: Ctrl+S
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To Save a Copy of a Job File:
1. On theFile menu, clickSave As

Save As

Save in; I £ fintures j gl IT
=8| 3 75.job.job ec1814vg.job

&) ec1814drjob ecl314zyc.job

&) ec1814drs.job £i13354-fix job

4] ec1814qz.jab Mewjob. OB

@ ec13140za.job

2] ec1814tqc.job

File: narne: |NewN armeJOB Save I
Save as lype; I.Ju:.l:. j Cancel |

Save As Dialog

v

2. To save the copy in a different folder, click a different drive inSaee inbox, or double-
click a different folder in the folder list.

To save the copy in a new folder, cliCkeate New Folder
3. IntheFile namebox, type a name for the copy.

Menu: File-Save As

Button: None

Key: None
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To Save Work in Progress:

When you have work in progress that you want to save in case of power failure or because you need to
shut down the program, you can save it under the current file name and overwrite the original .JOB
file.

1. To save the open .JOB file under the current file name, go tiléhmenu, and cliclSave
ProbeMaster prompts for whether you want to overwrite the existing file.

Fixmaster |

@ Do pow want ta avenarite file 'C:hLavenirhFist azter B. 35 fistures M ewM ame JOB?

Save File Prompt

2. Click OK.
Menu: File-Save

Button: El

Key: Ctrl+S
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Importing PCB Files into the Job

The program imports several formats of PCB data, including several netlist formats and supplemental
Gerber files.

Importing IPC-D-356 Formatted Netlist Files into the Job

ProbeMaster imports IPC-D-356 formatted netlists including the Lavenir Format 4 and Format 2
netlists (.FO2 and .F04 files). If you want to import another format of netlist you may be able to convert
it to a Lavenir format. Se€onverting Netlist Files to Lavenir Formah page 148.

To Import IPC-D-356 Formatted Netlist Files into the Job:
1. On theFile menu, clickkmport-Netlist .

Import a File

Loak ifi: | ‘3 fistures | gl I_

File: narme: |test.ﬂ:l4 Open

Filez aof type: I *FO7 j Canzel

Pl

[C Open az read-only Help

Options |

SelectedlE:HLavenir"uFiHM aszter 6. 3\fistures\test f04

v

Import Netlist File Dialog

2. IntheLook in box, click the drive, folder, or network location that contains the netlist file.
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3. Inthe folder list, double-click folders until you open the folder that contains the netlist file
you want.

4. Click on the netlist file that you want.
5. Click theOptions button.

Netlist File Setup =]

— File Format
* Englizh
i~ Metric

— lgnore Traces [ FO4
Do nat ignore
" Ignore al

= |gnore lnner Layer

—IPC Signal ID Field
:E: MHurnenc —‘
Alphanurneric
Cancel |

V¥ Swap CMP/SOL

Netlist File Setup Dialog

6. Select whether the incoming data iginglish or Metric units.

7. Format 4 netlists can contain trace data. Select whether to read in the trace data.
» Do Not Ignore: Reads in all traces.
e Ignore All: Does not read in any traces.

» Ignore Inner: Reads in component-side and solder-side traces, but does not read in
traces on inner layers.
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10.

| Key:

Select whether the incoming data Ihagneric or Alphanumeric IPC Signal ID.
Select whether to swap the component-side and solder-side data.

Clicking this option so that there isheckmark means ProbeMastswapsthe
component-side and solder-side data. This is not the same as flipping the data. The
orientation of the data remains the same, but the sides are switched.

Clicking this option so that theren® checkmark means ProbeMastdpbes notswap
the data. The sides are read in as is.

Click OK.

ProbeMaster imports the netlist file, orients the data as you specified, and displays the data on the

screen.

Menu: File-Import Netlist

Button: None

None
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Converting Netlist Files to Lavenir Format

The program can convert many formats of netlist file into Lavenir Format 2 or Format 4 netlists. When
the netlist is converted into a Lavenir format netlist, you can import the netlist into the job.

To Convert a Netlist File:
1. On theAction Menu, clickConvert Netlist File.

Open File H
Laak in: ﬂ | I'=j€| |
|1 AutoFisture 7.0 [ Jkeys Jcircles
| CaMMaster £.1 [ Probetaster for wWindows 6.3 ] 61683494,
|1 CaMMazter 6.3 [ Routtaster 2.0 E4906396.
|1 Fixt aster 6.3 [ scripts [old) 94207418,
| Fixtaster 7.0 3 Werfy 4.3 @ airplane_m
EE| k.ey Backup [ Viewkaster 6.1 ﬁ.ﬁ.lien.EIN
< | o
File: name: | Open I
Filez of twpe: I,-i'-.ll Files [*7] j Cancel |
M etlist Tope: I j Gueszs Tupe |
V¥ add numbers to N/C's
¥ Import netlist after conversion
&

Convert Netlist Dialog

2. IntheLook in box, click the drive, folder, or network location that contains the netlist file.

3. Inthe folder list, double-click folders until you open the folder that contains the netlist file
you want.

4. Click on the file that you want so that it is highlighted.
5. Pick the netlist type on theetlist Type drop down list, or clickGuess Type

6. If the file contains N/C records for non-connected points and you want those points to have
unique identifiers, click onAdd Numbers to N/C’s so that the option hascheckmark.
If there isno checkmark then those points will have the N/C identifier wih unique net
number.
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7.

If you want toautomatically importhe converted netlist after conversion, clicklimport
Netlist After Conversion so that the option hascheckmark.

If there isno checkmark then the netlist will be converted and saved under a name you
specify later, but itvill not be imported.

Click Open.
Depending on the netlist type, the program may prompt for some additional information or files.
The program prompts for a name for the converted netlist file.

If you want to accept the default name, cliatcept Default
If you want to change the name or directory, clittange Name and enter a new name or
location for the converted netlist file. Then clioK.

Menu: Action-Convert Netlist File
Button: None
Key: None
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Importing Supplemental Gerber Files into the Job

ProbeMaster can import supplemental Gerber silkscreen, soldermask, and board outline PCB data.
Gerber files with the Lavenir layer types SKU, SKL, MSU, MSL contain silkscreen and soldermask

data that can be used to determine if pads are exposed and can be probed. Gerber files with the Lavenir
layer type BOL contain board outline data. Before importing the soldermask, silkscreen, or board

outline files, you import a Lavenir environment file containing the D Code values and the layer file
names.

To Import Supplemental Gerber Files into the Job:
1. On theFile Menu, clickimport-Misc Gerber .
read soldermazk/5Silkscreen/Board Outline |

YIEY Env Filename
Bruwsé IE:"-.Lavenir"-.Fi:-:Master B. S amplesh

T_I,Ilpe . Filename

kSLI v
MSL v
SEU v
SEL v
BOL v

] Cancel |

Import Supplemental Gerber Dialog

2. Click theBrowse button.
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Browse
Look, i I‘a Samples j ﬁl

Samplelup.1 38| Sample]up.gaf SampleTup.z1
Samplelup. 2 @ SampleTup.ml

SampleTup.h @ SampleTup.mb

Samplelup. Bz @ Samplelup.oln

Samplelup.dn a Samplelup.pl

@ Samplelup. pdf

amplelup. ey

File name: ISampIEﬂ up.efy 0. I
Filez of tupe: I,ﬂ-.ll Filez j Cancel |

Browse for .ENV File

You must import the Lavenir environment file (.ENV file) associated with the supplemental
Gerber files before importing the supplemental Gerber.

In theLook in box, click the drive, folder, or network location that contains the .ENV file.

In the folder list, double-click folders until you open the folder that contains the .ENV file you
want.

Click on the .ENV file that you want.
Click OK.
On the mairimport Supplemental Gerber dialog, click the_oad Env button.

ProbeMaster imports the environment file. The names of the supplemental Gerber files are added
to theFilenamefields.

Click in theLoad column for each file that you do want to import so that the file has a
checkmark next to it. If you do not want to import a particular file, make sure it has no
checkmark.

Click OK.

ProbeMaster imports the supplemental Gerber files.
Menu: File-Import Misc Gerber

Button: None

Key: None
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Exporting Tester Download Files

Export options vary depending on what type of tester is selected.

Exporting MicroCraft MP-440 and Emma Test Files

To Export MicroCraft MP-440 and Emma Test Files:
1. On theFile menu, clickExport-Test.

2. ProbeMaster displays tli@utput Test Filesdialog for MicroCraft MP-440 and Emma test
files.

DOutput Test Files Ed |

Itest

Ernwsel

Output Format Dutput Adjacency "Yersion

" Englizh = Al & Marmal

&+ Metic " Selected " Extended
" Error File Al Nets

¥ Find Thiu-hole Connection Info [Fxx]

Additional Output
[~ Output OHME GA/4d) Infarmation

* ddi

Brnwsel

Cancel |

Export MP440 Test File

Click theBrowse button.

In theBrowse dialog, browse for théle location to which you want to export the file.
In theFile Namefield, enter thename of the fileyou want to export.

On theBrowsedialog, clickOK.

In theOutput Format group box, select whether the exported data is to Begtish or
Metric units.

N o o ko
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8. In theOutput Adjacency group box, select what type of adjacency data to export.
» All: Outputs all adjacency data.

e Selected:Outputs adjacency for nets marked with $edective Netcommand. See
Marking Nets for Separate Exparh page 186.

» Error File: Exports a test file with no adjacency data.
9. IntheVersion group box, select what version of MP-440 or EMMA test file to export.
e Normal: This is the recommended version and is the version most commonly used.

» Extended: The extended version is the same as the normal version except that it also
includes adjacency information.

« All Nets: This version is only for special uses. Instead of using the adjacency data
calculated by the adjacency check, this option causes adjacency data to be exported in
such a way that each net is considered to be adjacent to every other net.

10. In theFind Thru-Hole Connection Info checkbox, select whether to include information
about the direction of traces that intersect through holes.

« If this option has aheckmark, ProbeMaster will include information about the direction
of traces that intersect through holes.

» If this option haso checkmark ProbeMaster will not include information about the
direction of traces that intersect through holdss is the recommended option.

Note: TheThru-Hole Connection Infooption was used by earlier, less accurate machines, but
it is not generally necessary for newer, more accurate machines.

11. In theAdditional Output group box, select whether to incorporate an external buried resistor
file into the export file. In order for this to work, you must supply a buried resistor .DDI file
for the loaded netlist.

» If you want to incorporate an external buried resistor file into the export file, then click
the Output OHMEGA/Ad] Information option so that it has@eckmark. Then click
the Browse button and browse for the .DDI file that contains the buried resistor
information for the loaded netlist. ProbeMaster will read the .DDI file, match it to the
netlist information, and export the buried resistor information in the tester file.

« If you do not want to incorporate an external buried resistor file into the export file, then
click the Output OHMEGA/Ad] Information option so that it haso checkmark

12. On theOutput Test Filesdialog, clickOK.
Menu: File-Export Test
Button: None
Key: None
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Exporting Probot Test Files
To Export Probot Test Files:

1. On theFile menu, clickExport-Test.

2. ProbeMaster displays tl@utput Test Filesdialog for Probot test files.

Output Test Files

Itest

Output Format

Ernwsel

Output Adjacency

]|

" Englizh o Al r"-.iersi-:un
i petric i~ Selected ~ 12
™ Emror File

Cancel |

Export Probot Test File

Click theBrowse button.

In theBrowsedialog, browse for théle location to which you want to export the file.
In theFile Namefield, enter thename of the fileyou want to export.

On theBrowsedialog, clickOK.

In theOutput Format group box, select whether the exported data is to Bagtish or
Metric units.

N o ok ow
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8.

9.

In theOutput Adjacency group box, select what type of adjacency data to export.
e All: Outputs all adjacency data.

* Selected:Outputs adjacency for nets marked with 8stective Netcommand. See
Marking Nets for Separate Exparh page 186.

e Error File: Exports a test file with no adjacency data.

In theVersion group box, select what version of Probot test file to export.
» Version 1: Includes plane nets in adjacency file.

e Version 2: Does not include plane nets in adjacency file.

10. On theOutput Test Filesdialog, clickOK.

Menu: File-Export Test
Button: None
Key: None
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Exporting Hummingbird Test Files
To Export Hummingbird Test Files:
1. On theFile menu, clickExport-Test.
2. ProbeMaster displays tl@utput Test Filesdialog for Hummingbird test files.

Output Test Files |

Itest Browse |

Output Format :
Drrillz Avccess
{* Both
i~ CMP
= 500

i~ English
i petric

Cancel |

Export Hummingbird Test File

Click theBrowse button.

In theBrowsedialog, browse for théle location to which you want to export the file.
In theFile Namefield, enter thename of the fileyou want to export.

On theBrowsedialog, clickOK.

In theOutput Format group box, select whether the exported data is to Bagtish or
Metric units.

N o ok ow
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8. The Hummingbird export operation exports test points in an IPC format netlist that contains
access flags indicating which side a hole should be accessed fromDirilltRecess group
box, select which board side to use for the access flag in the file.

+ Both: Indicates access from both sides.
* CMP: Indicates access from component side.
+ SOL: Indicates access from solder side.
9. On theOutput Test Filesdialog, clickOK.
| Menu: File-Export Test
Button: None
Key: None
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Exporting AFT Test Files

To Export AFT Test Files:
1. On theFile menu, clickExport-Test.
2. ProbeMaster displays tl@utput Test Filesdialog for AFT test files.

AFT |

Browse... | ItESt

Lapers

-

ak. I Cancel

Export AFT Test File

Click theBrowse button.

In theBrowse dialog, browse for théle location to which you want to export the file.
In theFile Namefield, enter thename of the fileyou want to export.

On theBrowsedialog, clickOK.

In theLayers field, enter the number of layers in the PCB data.

On theOutput Test Filesdialog, clickOK.

Menu: File-Export Test

© N o g~

Button: None
| Key: None
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Exporting Probotech Test Files

To Export Probotech Test Files:
1. On theFile menu, clickExport-Test.
2. ProbeMaster displays tl@utput Test Filesdialog for Probotech test files.

Output Probotech |

Browse. .. | test

COutput Format 5
" English
% petic

Cancel |

Export Probotech Test File

Click theBrowse button.

In theBrowse dialog, browse for théle location to which you want to export the file.
In theFile Namefield, enter thename of the fileyou want to export.

On theBrowsedialog, clickOK.

In theOutput Format group box, select whether the exported data is to Begtish or
Metric units.

8. On theOutput Test Filesdialog, clickOK.
Menu: File-Export Test

N o ok w

Button: None
Key: None
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Exporting CAR Files

The Export CAR command exports a generic CAR (Computer Aided Repair) file for EPC
workstations. The file will need to be processed by the EPC PreCAR software before being used on the
workstation.

To Export CAR Files:
1. On theFile menu, clickExport-CAR .
2. IntheBrowsedialog, browse for théle location to which you want to export the CAR file.
3. IntheFile Namefield, enter thaxame of the fileyou want to export.
4. On theBrowsedialog, clickOK.
Menu: File-Export CAR
Button: None
Key: None
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Exporting IPC356A Files

ProbeMaster can export a subset of IPC356A.
To Export IPC356A:
1. On theFile menu, clickExport-IPC356A.

Dutput IPCI56A |

|| Browse |

Output Format
% English
& etic

| k. I Cancel

Export IPC356A

2. Click theBrowse button.

3. Browse for the drive, folder, or network location where you want to save the files and enter
the name for the file.

4. On theBrowsedialog, clickOK.

5. IntheOutput Format group box, select whether the exported data is to Begtish or
Metric units.

6. On theExport IPC356A dialog, clickOK.
Menu: File-Export IPC356A
Button: None
Key: None
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Chapter 16
Editing PCB Data

ProbeMaster has several features for editing PCB data that has been imported into the job.

This chapter discusses PCB Editing topics which all involve changing the fundamental characteristics
of the design, not just the position of the design as a whole. Generally the PCB data imported into the
job is completely prepared in a CAM environment before importing, and this type of editing is seldom
required in ProbeMaster.

ProbeMaster also has commands for changing the position of the entire PCB design. Those commanc
are discussed iRositioning the PCBn page 51.

Inserting Pads

You can insert a pad into the loaded PCB database. Because the pad that is inserted has the same D
Code and Net Number as the pad selected as the “model,” you may need to transcode the D Code or
the Net Number of the inserted pad. Seenscoding Net Numbeo page 165 an@iranscoding

D Codeson page 171.

To Insert a Pad:
1. On theEdit menu, clickPCB Data-Insert Pad
Thelnsert Pad tool is selected, and ProbeMaster prompts you to select an element.

2. Position the cursor near an existing pad that has the same D Code and Net Number as the pad
you want to insert.

3. Click the mouse or pregnter.

The cursor hops to the existing pad and makes its D Code and Net Number the current values in
the Status Bar.

4. Position the cursor where you want to insert the new pad.
5. Click the mouse or pregnter.

A new pad with the same D Code and Net Number as the selected pad is inserted at the new
location.

Thelnsert Pad tool remains selected until you select another tool or pre&sttapekey, so you
can insert one pad after another before quitting the operation.

Menu: Edit-PCB Data-Insert Pad

Button: ll thenEI

Key:  Ctrl+Shift+P

163



ProbeMaster User’s Guide

Deleting Pads
You can delete a pad from the loaded PCB database.
To Delete Pads:
1. Position the Frame around the pads you want to delete.
2. On theEdit menu, clickPCB Data-Delete Pad
ProbeMaster prompts whether you want to delete all pads inside the Frame.
3. Click OK.
Menu: Edit-PCB Data-Delete Pad

Button: ll thenﬂ

Key: None
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Transcoding Net Numbers

The net numbers of elements are included in imported netlist data. The commands for transcoding net
numbers allow you to change the net number of a single element or an entire net.

Note: This command can be useful if you have inserted a padn&sr&ng Padson page 163.
Because the pad that is inserted has the same Net Number as the pad selected as the “mode
you may need to transcode the Net Number of the inserted pad.

To Transcode the Net Number of a Single Element:
1. On theEdit menu, clickPCB Data-Transcode-Trans Netcode

Trans netcode |

Transcode Net Number of Single Element

2. On theTrans Netcodedialog, selecSingle and clickOK.
The Transcode Net Numbertool is selected, and ProbeMaster prompts you to select an element.
3. Position the cursor near the pad for which you want to change the Net Number.
4. Click the mouse or pregnter.
The cursor hops to the pad.
5. Click the mouse or pregnter.
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Met

]

M et Cancel

o

New Net Number

6. On theNet dialog, enter theew net number, and clickOK .
The pad is transcoded to the new Net Number and the entire net of that Net Number is highlighted.

TheTranscode Net Numbertool remains selected until you select another tool or press the
Escapekey, so you can transcode the Net Number of one pad after another before quitting the
operation.

| Menu: Edit-PCB Data-Transcode-Trans Netcode
Button: None
Key:  Ctrl+Shift+T
To Transcode the Net Number of an Entire Net:
1. On theEdit menu, clickPCB Data-Transcode-Trans Netcode

Tranz netcode

Single
Cancel

=]
_Cacel |

Transcode Net Number of Entire Net

2. OntheTrans Netcodedialog, selecNet, and clickOK.
TheTranscode Net Numbertool is selected, and ProbeMaster prompts you to select an element.
3. Position the cursor near a pad in the net for which you want to change the Net Number.
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4. Click the mouse or pregnter.
The cursor hops to the pad.
5. Click the mouse or pregnter.

MHet

Cancel

B
_Cacel |

New Net Number

6. On theNet dialog, enter theew net number, and clickOK .

The net containing the selected pad is transcoded to the new Net Number and the entire net is
highlighted.

The Transcode Net Numbertool remains selected until you select another tool or press the
Escapekey, so you can transcode the Net Number of one net after another before quitting the
operation.

Menu: Edit-PCB Data-Transcode-Trans Netcode
Button: None
Key:  Ctrl+Shift+T
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Transcoding Probe Codes
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The Probe Code used to probe a given pad is automatically determined by the D Code of the pad and
the D Code to Probe mapping. Sdapping D Codes to Probe Codes page 65. However, you may
decide that some pads of a given D Code may need to be probed by a different probe than the one
mapped to that D Code. The commands to transcode Probe Codes allow you to do this.

To Transcode the Probe Code of a Single Pad:
1. On theEdit menu, clickPCB Data-Transcode-Probe Code

Tranz probe |

Transcode Single Probe

2. OntheTrans Probedialog, selecBingleand clickOK.
TheTranscode Probe Coddool is selected, and ProbeMaster prompts you to select an element.
3. Position the cursor near the pad for which you want to change the Probe Code.
4. Click the mouse or pregnter.
The cursor hops to the pad.
5. Click the mouse or pregnter.
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Mew Probe Ed |

i

Mew Probe Cancel

e

New Probe Code

6. OntheNew Probedialog, enter theew Probe Codeand clickOK .
The pad is transcoded to the new Probe Code.

The Transcode Probe Codédool remains selected until you select another tool or press the
Escapekey, so you can transcode the Probe Code of one pad after another before quitting the
operation.

Menu: Edit-PCB Data-Transcode-Probe Code

Button: None

Key: None
To Transcode Probe Codes of a Group of Pads in the Frame:
1. Position the Frame around the pads for which you want to change the Probe Code.
2. On theEdit menu, clickPCB Data-Transcode-Probe Code

Tranz probe |

Cancel |

Single

Transcode a Group of Probes

3. OntheTrans Probedialog, selecGroup and clickOK.
The Transcode Probe Codéool is selected, and ProbeMaster prompts you to select an element.
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4. Position the cursor near a pad that has the Probe Code you want to change.
5. Click the mouse or pregnter.

The cursor hops to the pad and its Probe Code is displayed as the current Probe C&tatimsthe
Bar.

6. Click the mouse or pregnter.

Mew Probe Ed |

Mew Probe Cancel |
|3

New Probe Code

7. OntheNew Probedialog, enter theew Probe Codeand clickOK.

All pads inside the Frame that have the same Probe Code as the selected pad are transcoded to the
new Probe Code.

The Transcode Probe Codédool remains selected until you select another tool or press the
Escapekey, so you can transcode the Probe Code for one group of pads in the Frame after another
before quitting the operation.

Menu: Edit-PCB Data-Transcode-Probe Code
Button: None
Key: None
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Transcoding D Codes

The D Codes of pads are included in imported PCB data, and they determine the size and shape of th
pads. The commands for transcoding D Codes allow you to change the size of a single pad or of a
group of pads inside the Frame.

Note: This command can be useful if you have inserted a padn&sréng Padson page 163.
Because the pad that is inserted has the same D Code as the pad selected as the “model,” yo
may need to transcode the D Code of the inserted pad.

To Transcode the D Code of a Single Pad:
1. On theEdit menu, clickPCB Data-Transcode-D Code

Trang D code Ed |
Cancel |

Transcode D Code of a Single Pad

2. OntheTrans D Codedialog, selecSingleand clickOK.
TheTranscode D Codetool is selected, and ProbeMaster prompts you to select an element.
3. Position the cursor near the pad for which you want to change the D Code.
4. Click the mouse or pregnter.
The cursor hops to the pad.
5. Click the mouse or pregnter.
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D Code XY Size ]|

& idth f Width

k. I Cancel |

New D Code Size

6. On theD Code XY Sizedialog, enter thdimensions of the new D Codand clickOK.

The pad is transcoded to a new D Code with the new dimensions. If a different D Code with the
new dimensions already exists, that D Code is used. If a D Code with the new dimensions does not
exist, a new D Code is created with the new dimensions.

The Transcode D Codetool remains selected until you select another tool or pre&sttape
key, so you can transcode the D Code of one pad after another before quitting the operation.

Menu: Edit-PCB Data-Transcode-D Code

Button: ll then‘_-=|

Key: Ctrl+T
To Transcode the D Codes of a Group of Pads in the Frame:

1. Position the Frame around the pads for which you want to change the D Code.
2. On theEdit menu, clickPCB Data-Transcode-D Code

Trang D code Ed |
Cancel |

Single

Transcode D Code of a Group of Pads

3. OntheTrans D Codedialog, selecGroup and clickOK.
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TheTranscode D Codetool is selected, and ProbeMaster prompts you to select an element.
Position the cursor near a pad that has the D Code you want to change.

Click the mouse or pregnter.

The cursor hops to the pad and its D Code is displayed as the current D Codatatuh&ar.
Click the mouse or pregnter.

D Code XY Size ]|

& idth f Width

|.n3 |.n3

k. I Cancel

New D Code Size

On theD Code XY Sizedialog, enter thdimensions of the new D Codand clickOK.

All pads inside the Frame that have the same D Code as the selected pad are transcoded to a ne\
D Code. If a different D Code with the new dimensions already exists, that D Code is used. If a

D Code with the new dimensions does not exist, a new D Code is created with the new
dimensions.

The Transcode D Codetool remains selected until you select another tool or pre&sttape
key, so you can transcode the D Code for one group of pads in the Frame after another before
quitting the operation.

Menu: Edit-PCB Data-Transcode-D Code

Button: ll then‘_-=|

Key: Ctrl+T
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Removing Padstacks
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ProbeMaster has a command that automatically removes stacked pads in the imported PCB database.
The command identifies pads that have the same centerpoint and removes all but the largest pad. The
pads that are removed must be entirely covered by the larger pads in order to be removed. If the pads
identified are all the same size, then only one is kept.

Removing stacked pads helps to eliminate stacked test points that can cause collision errors. For more
about collision errors, s€ghecking for Collision Error®n page 105.

To Remove Padstacks:
» On theAction menu, clickRemove Padstacks



Chapter 17
Printing in ProbeMaster

ProbeMaster can print the data displayed in the Viewing Area. You can preview the print job before
printing, and you can set up the paper size and orientation.

Printing the Contents of the Viewing Area

To Print the Contents of the Viewing Area:

1. Adjust the view of the data so that what you want to print is shown in the viewing area. You
can set theoom leveland thevisibility settings to control what is printed.

2. On theFile menu, clickPrint.

Print HE

~— Prirter

MHame: IHF' Lazerlet 551051 M= PS j Properties |

Stabuz; Default printer; Ready
Type: HF Lazer)et BSifESi Mx PS
‘Where:  WWHP_Metwark_PrintersA\BIG_HP_FRINTER

Comment; ™ PFrint ta file
— Prinit range Copie
o £|E Mumber of copiss; |1 3:

[ Fages @ |1 b |1
= Gelection Iﬂ
Ok I Cancel

Print Dialog

3. InthePrinter group box, you can septions specific to your printer.

4. In thePrint Range group box, the only available optionA# . What is shown in the viewing
area will be printed on one page.

5. In theCopiesgroup box, select how maegpiesto print.
6. Click OK.
Menu: File-Print

Button: %l

Key: Ctrl+P
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Previewing a Print Job

To Preview a Print Job:
1. Adjust the view of the data so that what you want to print is shown in the viewing area. You
can set theoom leveland thevisibility settings to control what is printed.

2. On theFile menu, clickPrint Preview.

sample_job - ProbeMaster for Windows

FErrint.. | st Pagel Eresw Pagel o Fage | Zoom |n I ZEar it I """""""

File loaded from 'C:hLavenirfistureshzample. job’

I B I =753 I I
Page 1

Print Preview

If the Print Preview does not show what you want to print, click @lesebutton and

readjust the view and/or the Print Setup. Setting up Paper Size and Orientatiom page
178.

If the Print Preview shows what you want to print, click tReint button.
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4,
5.

N o

Pt HEH|

— Printer

M arne; I HF Lazer)et 5555 M= PS

Statuiz Drefault prinker; Ready
Type: HP Lazerlet 5511551 M PS
Where:  WHP_Metwark_PrintershBIG_HP_FRINTER

j Broperties |

In thePrinter group box, you can septions specific to your printer.
In thePrint Range group box, the only available optionAd . What is shown in the viewing

area will be printed on one page.

In theCopiesgroup box, select how margpiesto print.
Click OK.

| Menu:

File-Print Preview

Button: None

Key:

None

Comment; [ Frint ko file
— Print range — Copies
* &IE Murnber of copies: 1 =
i Fages fn:um;l'l fiog 1
| Ll ok
) Selection
] I Cancel
Print Dialog
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Setting up Paper Size and Orientation

To Set up Paper Size and Orientation:
1. On theFile menu, clickPrint Setup.

Print 5etup |

— Printer
M arne: IHF" Lazerlet 551551 M PS j Properties |
Status: Default printer; Ready

Type: HP Lazerlet 551551 M PS
Where:  SWHP_Metwork_Printers\BIG_HF_FRIMTER

Comment;
— Paper Orientatiar
Size: ILIS Letter j 10
Source; ITra_u 4 j " Landscape

] I Cancel

Print Setup Dialog

In thePrinter group box, you can septions specific to your printer.
3. InthePapergroup box, select theaper sizeandsourceto use from those available on your

printer.
4. In theOrientation group box select eith&ortrait or Landscape
5. Click OK.

Menu: File-Print Setup
Button: None
Key: None
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Automatic Job Processing Features

The ProbeMaster/FixMaster product family has several features for automating the processing of jobs.

The AutoGen feature is an automatic processing feature within ProbeMaster (and also in FixMaster)
that automatically removes padstacks, generates test points, staggers test points, step and repeats the
PCB data, tags fiducials, exports the test files, and saves the new .JOB file. With AutoGen, you
manually load the boilerplate .JOB file, import the netlist data and start AutoGen, and if AutoGen runs
into a problem during the processing, you can intervene to fix it.

AutoFixture is the other automation feature and it is different from AutoGen. The AutoFixture product
is an upgraded version of FixMaster that has an automatic “lights out” feature that can process batche
of jobs with no intervention.

AutoGen is discussed in depth in this chapter, while AutoFixture is summarized here and discussed in
depth in theAutomatic Job Processing Featurasapter of th&ixMaster User's GuideFor the
summary description of AutoFixture, s@atoFixture Summargn page 182.

AutoGen

Once you have mastered the procedures for preparing jobs in ProbeMaster, you may be ready to
automate standard jobs using the ProbeMaster AutoGen Feature. AutoGen combines all the setup
dialogs in one place and automatically performs operations that you would ordinarily do manually one
at a time. You need a thorough understanding of each of the operations and dialogs available from the
AutoGen dialog to effectively use the feature.

If you frequently process similar jobs, using ProbeMaster could become as simple as loading a
boilerplate .JOB file, import the new PCB data for the new job, mapping D Codes to probes for the
new job, checking the AutoGen setup options, and clickiKg AutoGen automatically removes
padstacks, generates test points, staggers test points, step and repeats the PCB data, tags fiducials,
exports the test files, and saves the new .JOB file. If AutoGen runs into a problem during the
processing, you can intervene to fix it.

To Process a Job Using AutoGen:
1. Open a boilerplate .JOB file SeeOpening a ProbeMaster Job Fin page 139.
2. Import the PCB data. Seeimporting PCB Files into the Jotn page 145.

3. Map the D Codes to Probe$y going to thédction menu and clickindd Code to Probe
Map. SeeMapping D Codes to Probe Codes page 65.

4. On theAction menu clickAutoGen.

ProbeMaster displays tatoGen Automated Featuresdialog. You can activate each operation
on the dialog by clicking the option so that it hahackmark.
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Automated Features |

— Setup Autolzen
[+ Femove Padstac

¥ Azzign Probes Frobe T able |
v Generate Generate

¥ Stagger Stagger |
[+ Step/Repeat Step |

¥ Find Fiducialz

[v Output Test File Test File |

[V Save MewJob Mew Job Mame |

Board Side
* ChP
= 500
i~ Bath

k. Cancel

AutoGen Automated Features Dialog

Most operations have corresponding setup dialogs that must be configured before the operation
can be run. To set up each operation, click on the corresponding button to display the setup dialog.
Many of these settings are stored in the boilerplate .JOB file and will not need to be changed
between jobs.

5. If you want ProbeMaster to automatically remove padstacks, clidReheve Padstacks
option so that it has éheckmark. For information on removing padstacks, Regnoving
Padstacksn page 174.

6. TheAssign Probedfunction is disabled in ProbeMaster, so do not check this option.
7. If you want ProbeMaster to automaticalignerate test points

e Click theGenerateoption so that it has@heckmark.

»  Click theGeneratebutton.

« OntheGenerate Configdialog, make sure the settings are what you wantSgtmg up
Test Point Generation Optiomms page 73.

8. If you want ProbeMaster to automaticadipgger test points
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10.

11.

12.

13.

14.

Click the Staggeroption so that it has@eckmark.
Click the Staggerbutton.

On theStagger Setupdialog, make sure the settings are what you wantSgegyering
Test Pointon page 93.

If you want ProbeMaster to automaticaljep and Repeat the PCB

Click the Step and Repeabption so that it has@heckmark.
Click the Step and Repeabutton.

On theStep and Repeatialog, make sure the settings are what you wantS&gmping
and Repeating the PCih page 55.

If you want ProbeMaster to automaticaihg fiducials, click theFind Fiducials option so

that

it has &heckmark.

If you want ProbeMaster to automaticadlyport the test files

Click theOutput Test File option so that it has@eckmark.
Click theTest File button.

On theOutput Test Filesdialog, make sure the settings are what you want. See
Exporting Tester Download Filesn page 152.

If you want ProbeMaster to automaticadlgve the completed job

Click theSave New Joloption so that it has@eckmark.
Click theNew Job Filebutton.

On theSave Filedialog, browse for the drive, folder, or network location where you want
to save the file and enter the name for the file.

In theLayer field, select the PCB side that you want processed by Autd@enponent
only, Solder only orBoth.

Click OK.

ProbeMaster begins to process the job using the settings you specified. If the program encounters

a problem (such as collision errors or a bad file name) it stops and prompts for input.

Menu: Action-AutoGen

Button: il

Key:

None
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AutoFixture Summary
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The AutoFixture product has an AutoProcessing feature that automatically detects Lavenir .FO4 format
netlists or Lavenir .JOB files as they are placed in a target directory and generates fixture drill files and
tester download files for them with no user intervention. You start the AutoProcessing feature and
point it at a folder containing netlists or .JOB files to be processed. AutoFixture processes the netlists
or .JOB files in the directory automatically with no intervention. For netlists, AutoFixture finds the

best fixture to use for the job, processes the job to completion, exports the tester and fixture files, and
moves on to the next netlist. For .JOB files, AutoFixture uses the fixture information saved in the files
and processes the job to completion. If AutoFixture cannot complete a particular job, it has the
capability of splitting out nets to another fixture or to a moving probe tester. Or it can save a .JOB file
to be completed by you later. When finished with one job, AutoFixture moves on to the next netlist or
.JOB file. For a full “lights-out” fixture-processing routine you can use AutoFixture’'s automatic
processing along with the NetRipper.BAS script for CAMMaster. Using the two features together, the
system can take a directory full of prepared .BIN files, automatically create the netlists and then
automatically generate the fixture and tester download files. This is useful for overnight processing of
netlist and fixture files. While AutoFixture is primarily a fixturing product, it does also have the
capability of splitting nets for testing on moving probe testers and processing those split nets to
completion. For more information on AutoFixture, #egoFixture “Lights Out” Processingn the

FixMaster User's Guide
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Special Processing

There are some features in ProbeMaster which provide special processing unigue to the needs of
certain types of testers or certain test methods.

Renumbering Nets with Unique Net Numbers

The Renumber Netscommand gives new net numbers to all nets in the loaded netlist database. This
command is usually used to give unique net numbers to non-connected points. Non-connected points
often are designated by an N/C rather than a net number, or they may all have the net number 0. Som
systems (such as Probot) want all nets, including non-connected points, to have unique net number,

and theRenumber Netscommand is what you use to give those non-connected points a unique net
number.

To Renumber Nets:
» On theAction menu, clickRenumber Nets
All nets are renumbered and given unique net numbers.
Menu: Action-Renumber Nets
Button: None
Key: None
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Soft Landing for MicroCraft Testers
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MicroCraft testers support a feature called “soft landing” in which the tester’s probes contact pads with
less force than usual. The feature is designed to prevent small pads from being damaged by the probes.
The ProbeMasteBoft Landing feature allows you to set a size range within which pads will be tagged

as soft landing pads. The soft landing tags are included in the MicroCraft test files and the MicroCraft
testers can be set to probe those pads with less force. Once pads have been tagged as soft landing pads,
you can highlight them for inspection. For more information about highlighting soft landing pads, see
Highlighting Soft Landing Padsn page 27.

To Set up the Soft Landing Size Range:
1. On theSetup menu, clickSoft Landing.

Soft Landing for MP440 E |

SKD min SMD max
IEI IIII.I:I1
Hale min Hale max

IIZI IEI.EI1|
O, I Canzel |

Soft Landing Dialog

2. IntheSMD Min andMax fields, enter the minimum and maximum size range you want to
use for tagging surface mount pads as soft landing pads.

3. IntheHole Min andMax fields, enter the minimum and maximum size range you want to
use for tagging through hole pads as soft landing pads.

4. Click OK.
Menu: Setup-Soft Landing
Button: None
Key: None
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SMD Both Command

The SMD Both command is generally used when you are doing combination testing with a moving
probe tester and a single-sided universal tester. In this type of testing, nets that have all surface moun
endpoints on one side of the board can be tested on the universal tester. And the only nets that need t
be tested on the moving probe are those that have surface mount endpoints on both sides of the boart
This command assures that nets with surface mount endpoints on both sides of the board have test
points on all surface mount endpoints. And the command can also be used to eliminate all other test
points.

To Use the SMD Both Command:
1. On theAction menu, clickSMD Both.

SMD Both ]|

k. I Cancel

SMD Both Dialog

2. OntheSMD Both dialog, select whether to keep existing test points or to eliminate test points
that are not surface mount endpoints for nets with surface mount endpoints on both sides of
the board.

» If Keep Test Pointshas acheckmark, then allexisting test points will be left aloneas
ProbeMaster adds test points to surface mount endpoints for nets with surface mount
endpoints on both sides of the board.

« If Keep Test Pointshasno checkmark, then ProbeMaster will add test points to surface
mount endpoints for nets with surface mount endpoints on both sides of the board. And
ProbeMastewill eliminate all other test points.

3. Click OK.
Menu: Action-SMD Both
Button: None
Key: None
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Marking Nets for Separate Export

The Selective Netsommand allows you to mark special nets and export test files for those nets
separate from the rest of the loaded PCB data. For instance you coSkelertére Netgo mark and

test a ground plane. ProbeMaster also has a highlighting command that allows you to highlight all the
nets that have been marked with 8edective Netcommand. For more information on highlighting
marked nets, sddighlighting Nets Marked with the Selective Nets Comnuamnplage 27. For

information on exporting test files for the nets marked wittSlective Netcommand, see

Exporting Tester Download Filesn page 152.

To Mark a Single Net:

186

1.

On theAction menu, clickSelective Netlist-Mark-Single
ProbeMaster prompts you to select an element.
Click on an elementin the net that you want to mark.

The cursor hops to the selected element, and the net is highlighted in magenta to indicate that it
has been marked.

The Net-Marking tool remains selected until you select another tool or pregssttemekey, so
you can mark one net after another by clicking on new elements.

Menu: Action-Selective Netlist-Mark-Single
Button: None
Key: None

To Mark a Group of Nets:

1.

On theAction menu, clickSelective Netlist-Mark-Group.
ProbeMaster prompts you to draw a frame.

Click and drag the mouse across elements in the nets that you want to mark so that you draw
a frame around those elements. Then release the mouse.

If the frame is positioned correctly, click the mouse or pEsdsr.

All nets with elements inside the frame are highlighted in magenta to indicate that they have been
marked.

The Net-Marking tool remains selected until you select another tool or pregsttapekey, so
you can mark one group of nets after another by drawing more frames.

Menu: Action-Selective Netlist-Mark-Group
Button: None
Key: None
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To Unmark a Single Net:
1. OntheAction menu, clickSelective Netlist-Unmark-Single

ProbeMaster prompts you to select an element.
Click on an elementin a net that has already been and that you want to unmark.

The cursor hops to the selected element, and the magenta highlighting is removed from the net to
indicate that it is no longer marked.

TheNet-Unmarking tool remains selected until you select another tool or pre&sstiapekey,
so you can unmark one net after another by clicking on new elements.

Menu: Action-Selective Netlist-Unmark-Single
Button: None
Key: None

To Unmark a Group of Nets:

1.

On theAction menu, clickSelective Netlist-Unmark-Group
ProbeMaster prompts you to draw a frame.

Click and drag the mouse across elements in the marked nets that you want to unmark so that
you draw a frame around those elements. Then release the mouse.

If the frame is positioned correctly, click the mouse or pEsdsr.

The magenta highlighting is removed from all nets with elements inside the frame to indicate that
they are now unmarked.

The Net-Unmarking tool remains selected until you select another tool or pre&stiapekey,
so you can unmark one group of nets after another by drawing more frames.

Menu: Action-Selective Netlist-Unmark-Group
Button: None
Key: None
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Chapter 20
Key Commands Summary

In ProbeMaster, many menu and toolbar commands have shortcut key equivalents, and some
commands are only activated by key commands. Shortcut key commands are usually the fastest way
activate commands. In addition, all menu commands can be accessed using access key commands,
which are an alternative way of working the command menusA&msss Keys for Menu Commands

on page 8.

This chapter lists the shortcut key commands.

File Commands

Start a New ProbeMaster Job Ctrl+N
Open a ProbeMaster Job Ctrl+O
Save a ProbeMaster Job Ctrl+S

Displaying Data

Display Component Side or Solder Side Data Shift+O
Display the PCB Data B

Display All Pads or Only Pads with Test Points Shift+P
Display Net Numbers F

Display Traces (Dialog) T

Display Traces (Toggle) Shift+T
Display Silkscreen Data K
Display Board Outline Data 0]

Show Job Statistics F6

Highlighting Data

Highlight a Specific Netlist Shift+F
Highlight Data by D Code Ctrl+D
Highlight Tooling Holes Shift+E
Highlight Data by Probe Code Shift+B
Remove Highlighting from the Screen Shift+H
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Zooming
Zoom Up or Down Page Up or Page Down
Zoom so that All Data is Shown on Screen Home
Zoom on the Reference Frame w
Zoom to a Specific Zoom Level 4

Going to Locations on Screen

Move the Cursor Arrow Keys

Go to Specific X, Y Coordinates XorY

Select a Pad or Test Point S

Go to the Last Selected Test Point Ctrl+H

Go to the Next Highlighted Element N
Screen Grid

Turn the Screen Grid On or Off G

Anchored or Dragged Grid Shift+G

Fixed or Variable Grid Ctrl+G

Measuring Distance

Measure Distance with Distance Measure Mode D
Measure Distance with the Relative Origin R

Reference Frame

Draw a New Reference Frame Shift+W
Insert Reference Frame Around All Data Ctrl+W

Mapping D Codes to Probes

Map D Codes to Probe F5

Inserting Test Points
Insert Single Test Point Shift+l
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Staggering Test Points

Stagger All Test Points Automatically
Manually Stagger Individual Test Points
Swap the Stagger Position of Staggered Points

Netlist Inspection Mode

Display the First Net
Display the Next Net
Display the Previous Net
Select a Pad or Test Point

Editing PCB Data

Insert Pad
Transcode Net Numbers
Transcode D Codes

Ctrl+Shift+F9
Shift+F9
Ctrl+F9

Shift+F
Shift+N
Shift+B
S

Ctrl+Shift+P
Ctrl+Shift+T
Ctrl+T
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