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This document is based on information available at the time of its publication. While efforts

have been made to ensure the contents of this manual are accurate, the information
contained herein does not purport to cover all specific details or variations in hardware, or
to provide for every possible contingency in connection with installation, operation, or
maintenance. Features may be described herein which are not present in all hardware and
software systems. Precision Valve and Automation, Inc. assumes no obligation of notice to

holders of this document with respect to changes subsequently made.

Precision Valve and Automation, Inc. makes no representation or warranty, expressed,
implied, or statutory with respect to, and assumes no responsibility for the accuracy,
completeness, sufficiency, or usefulness of the information contained herein. No warranties

of merchantability or fitness for purpose shall apply.

This document, including the information contained herein, is the property of
Precision Valve and Automation, Inc. and is considered confidential and proprietary
information. Itis delivered on the express condition that it not be used, disclosed, or
reproduced, in whole or in part, for any reason without prior written consent of

Precision Valve and Automation, Inc.

Copyright © 2021
Precision Valve and Automation, Inc.

All Rights Reserved.

Revision B / January 2021 Page 2 of 117



@ PVA 20/20 Service Manual

Table of Contents

1. INtroduction ... s 5
11 PVA Contact INfOrmation ...t 5
1.2 (D To o101 aT=Y o}l 1= o Y2 5
1.1 T 1 (=18 OSSR 6
1.2 PVA 20/20 CONrol PACKAGES ...cccoeeerireririririrerisie st sesesesesesessssssssssssssnssnns 8
2. ModusAOIl Front Panel........ccccciimmmeiiiimmmeesniinneesniinnsssssssssnssssnsssssse. 12
21  Functions Available from the Front Panel..........conincceceeeeee 13

. T I - 3 a2 F 4 T 1 = o L 14
311 TeSt Plan MenU OPtioNS ... ettt e e st see s e s 15
3.1.2 INSPECHIONS LiST PAN@.....eeeee ettt st st 16

4. CreatingaNew TestPlan........cccoummmeeeeeiiiiiinnmnsseeeeeesnnimmmnsssssssesssmnsnsaasaaas 17
A7 NEW TEST Plan et s 17
4.2  Replacing TemMPIAte. ...ttt st 23
4.3 Creating a New Light Profile....... e 25
4.4  Creating a NeW Light Profile...... e 26
4.5  Editing @ Light Profile...... ettt 26
LT = [ T 27
51  Creating FiducCial TEST FIelds ...ttt 27
5.2 Creating Coating Inspection Test Fields Over a Scanned Part Image..........cccccu....... 34
5.3 Creating Coating Inspection Test Fields Over a PDF Part Drawing .......cccoeveeeeceenens 40
5.4 Masking Areas Within @ TeSt Field ........co e 52
55 Combining TeSt Fields.....o e 62
6. Designer Mode.........cccciiimmeeeiimnsmeesiinssseesmmssssssmmsssssssmmnsssnssmnsnssssssnanssssssannnnns 65
6.1  Creating a New Library Test Field/Group BIOCK ........cccevrererererererereresensrssssesseessseens 65
6.2  Creating a Variant of an EXisting BIOCK.........coeccerrecrrrecrereece e 69
0.3 USING BIOCKS....eiiiieierr e 74
7. PCBFrames/Panels - Arrays of Test Fields .........covnnnnnnnnnnssnssssssssssssssssssa, 75
7.1 Creating PCB Frame/Panel Arrays ...c.ccverererererueeeeeeeseeesesesesesesesesesesessssssssssssssssessnens 75
7.3 Rearranging PCB Frames/Panels ENUMeration...........vnnereneneeseseneseseesennees 81

Revision B / January 2021 Page 3 of 117



@ PVA 20/20 Service Manual

7.4  Reporting PCB Frame/Panel INSpection RESUILS..........cccceeererererererereseeereresesesesesssesenenns 83
8. TestCenter.... i 84
8.1 ACCESSING TEST CONTEN ... 84
8.2 Understanding Test Field Parameters ... 85
8.21 Brightness and Contrast ... e 85
8.2.2  PreproCeSSING FIlters ...ttt 86
B.2.3  TRIESNOI ...ttt 87
8.2.4  Pass/Fail CONAITIONS ..ot neens 87

8.3  Setting Fiducial Parameters ... 92
B.3.1  TRANAFING .ttt ettt 92
8.3.2  SIMPleGrayMatChing ...t 95

9. Configuration Menu..........ccccciimmmeeiiinneecennnnnseeammnsssssmmmsnssssmnsnesssmnnsssssannnans 98
9.1  Configuring Barcodes for Program Selection ... 98
@11 INSTalling MTCP-PVA ...ttt ettt ettt see s 99
9.1.2 Barcode Setup in modusAOIl Configuration Menu.........ccocoieecnccnccnccneene 100
9.1.3 Creating a Virtual Barcode Test Field........cooeeiererceeeeeeeeeee e 101

9.2 Saving INSPECtioN Data.......cccoiiiieeereeee e 104
9.21 Enable MTP in Configuration MeNU.........cceirrinineeeeeeer e 104
@.2.2 Enable MTP in a Specific INSPeCTioN ... 107

L L 10
11. Warranty .o ssssssassssssassssssssassssnssnsssnsanssansanssansannsnnsss 11
12. Tables of FIQUIresS....cccccuutmemeuimnnnemasimmnnenassimnnnsssssmnnsssssssnnnsssssssnssssssssnnsssssssnnnnnns 112

Revision B / January 2021 Page 4 of 117



@ PVA 20/20 Service Manual

1. Introduction

The intent of this manual is to assist those operating a PVA20/20 machine properly set up
their own inspections. Each PVA20/20 machine contains a manual provided by modusAOI,
which is accessed by clicking ‘F1' on the Modus equipment. This manual is supplementary.

Before you operate this system, read the operation and setup manual. This will help you to
become familiar with the product and ensure successful operation.

If any questions or problems arise, contact PVA’'s Technical Support department.

1.1 PVA Contact Information

Main Office Technical Support
PVA Tel +1-844-734-0209
One Mustang Drive Email: cs@pva.net

Cohoes, NY 12047

Tel +1-518-371-2684

Fax +1-518-371-2688
Website: http://www.pva.net
Email: info@pva.net

Editor

Jordan Velikov

Machine Vision Engineer
jvelikov@pva.net

1.2 Document History

Revision Revision Date Reason for Changes
REV B January 2021 Major Revision
REV A June 2019 Initial Release

Note: All photographs and CAD model representations in this document are a
“general representation” of the system and its components. The actual appearance
of the system and its components can differ based upon customer specific
configuration.
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1.1 Safety

Certain warning symbols are affixed to the machine and correspond to notations in this
manual. Before operating the system, identify these warning labels and read the notices
described below. Not all labels may be used on any specific system.

"/ \ Always wear approved safety glasses when you operate or work near the
\ /" workcell.

Before you operate the system, read and understand the manuals provided
with the unit.

Never put hands or tools in areas with this symbol when the machine is in
operation. A dangerous condition may exist.

Read and understand the manuals provided with the unit before any repairs
or maintenance is done. Only a qualified individual should do service.

Use caution when there are pressurized vessels. Find and repair any leaks
immediately. Always wear appropriate safety equipment when you work
with pressurized vessels or vessels that contain chemicals

Shear hazard from moving parts. Avoid contact.

Do not remove protective guarding.

In situations where inattention could cause either personal injury or damage
to equipment, a warning notice is used.
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Do not smoke near the machine. Always have a fire extinguisher available
for emergency use.

Before performing any repairs or maintenance to the system, turn off power
and lock out the power disconnect switch.

Warning notices are used to emphasize that hazardous voltages, current,
temperatures, or other conditions that could cause personal injury exist in
this equipment or may be associated with its use. Only qualified personnel
should enter areas designated with this symbol.

Laser light source present. Do not stare directly into the beam. Do not use in
the presence of highly reflective surfaces

Pinch hazard from moving parts. Avoid contact.

Hot surface. Avoid contact.

Warning, Ultraviolet (UV) light hazard. Do not look directly at the UV light
source.
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1.2 PVA 20/20 Control Packages

modusAOI software is used to create and run inspections. Scanner and Scanner Lights are
the only hardware modusAOI software controls. Different PC interface cards are used to
enable modusAOI software communication with the scanner and other equipment.

modusAO0I software cannot operate conveyor, board stops, or any other mechanical
feature on the equipment. Current PVA 20/20 machines are controlled by a Galil PLC and a
PC. PVA Portal software is used to control the conveyor, board stops, scanner height, etc.
PVA Portal and modusAOI reside on the system’s PC. There are two monitors, one for
modusAO! and one for PVA Portal.

Some systems have two scanners. They are used to inspect top and bottom side of panels
at the same time. These systems have two PCs: the Master/Client and the Slave/Server.
The PC controlling the top scanner is the Master PC. modusAO/l and PVA Portal reside on
the Master/Client PC. Only modusAOI software is installed on the Slave/Server PC.
Master/Client and Slave/Server PCs communicate with each other via ethernet cable.
modusAO0I on the Slave/Server PC reports its inspection results to the Master/Client PC.
These systems have two monitors. The keyboard is shared between Master/Client and
Slave/Server via KVM switch. The other monitor is reserved for PVA Portal.

Every PVA 20/20 has the following modes of operation:

¢ Auto Mode: This is also known as Production mode. Part trafficking and inspection
are automated. The way the machine handles the parts depends on the settings in
Setup Mode.

e Setup Mode: Enables/disables features and handles different modes that control
how Auto Mode deals with fixtures entering the machine. These modes are:

o Production: Board stops are used to stop the PCB under the scanner. The PCB
is scanned and the result is displayed on the monitor. Failed scans must be
confirmed by the operator.

o Pass Through: The PCBs are not inspected and pass through the machine
without the use of board stops.

o Installation: Board stops are used to stop the PCB under the scanner. The PCB
is scanned and the result is displayed on the monitor. All inspections, pass or fail,
must be confirmed by the operator.

o Buffer: This is a conveyor section after the scanner. Two sets of board stops are
used: one for the scanner section and one for the buffer. Sometimes it is used to
remove bad PCBs from the production line after failed inspection. Boards that
successfully pass the inspection proceed down the production line as normal.
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Setup J

System | Calibration SetupTree |

Parameter | Setting Pass Through
‘Barcode Installation
Barcode Scanner Enabled Production (Manual)
Barcode Substring Selection Disabled ¢ Production (Automatic)
Starting Index of Substring 18 [ w T
Length of Substring 3 N
Conveyor Width Adjust
Auto Width Adjust Enabled e r
¥ FIS Done ‘ Cancel
Line Control
Mode Selection
Mode Selection Production (Automatic)

Figure 1: Mode Selection

¢ Manual Mode: The operator can simulate mechanical actions of the equipment that
regularly occur in Auto Mode. The following is a list with standard available options.
Note that your machine may have only some of them.

o Run the conveyor or reverse conveyor direction.

o Adjust conveyor width.

o Raise or lower the board stops.

o Turn the machine house lights on or off. These are not scanner lights.
o Trigger SMEMA outputs and visualize SMEMA inputs.

o Raise or lower the scanner.

o Run a single inspection.
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1.3 Basic Terminologies

e modusAOl: The inspection software used on the PVA 20/20.
¢ FrontPanel: The first window after modusAOI software is open.

e TestPlan Menu: Environment from where modusAOIl programs can be selected and
created.

e Editor: modusAOIl environment where Test Fields for a specific Test Plan can be
created and Edited.

¢ Test Center: modusAOIl environment where a Test Plan can be tested, and Test
Parameters edited/tuned.

¢ TestPlan: A scanned image, containing all test fields and test parameters
pertaining to inspection.

¢ TestField (Test Zone): A drawn, contour shaped region over the scanned image,
used to check for presence/absence of material, fiducials.

o Test Parameters: Test parameters are the attributes that make up a test field.
Each test field uses these attributes to detect material or features on a
board/fixture to allow the inspection to pass or fail.

> Test Front Panel
|
Iil
¥ v
s F5 E c
+ 4 ) +
Adjust test parameters eekTy S(a_t IS.IIC Test Plan Menu Configuration Menu
Error Statistic
Optimization of Analysis of errors v Operation/Integration Mode
test parameters Error categorization over time and Test Plan Creation
and levels eITor sources Saving Data
Internal Statistic
Analysis
Display
Memory Management
User Management
Keyt d Layout
Statistic File Operations Import Test Plan Editor Test Center
Statistical Management of Placer Import Creation of test plans, Optimization
process analysis test plans and Gerber Import Creation of test fields, of test plans
folders: Test Plan Import
Copy
Delete
Replace
Rename

Figure 2: Program Structure of modusAOI
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1.4 Keyboard Binds

L
N
F1 Opens ModusAOl Manual
C Opens ModusAOI Configuration Menu
Q Shuts Down ModusAQI
Backspace Shusts Down PC
D Access Design Mode in Editor
Page Up / Page Down Zooms In and Out on a selected Test Field
Control + Left Click | Copies Test Fields and Duplicates Test Field Parameters
Z Undo
A Select All
Escape Unselect All
Delete Delete Test Field(s
R Rotate Test Field by 90° Counter-Clockwise

1.5 Selecting Parts for Setting a Test Plan

Most frequently, PVA20/20 is used to detect conformal coating over PCBs. Good, coated
parts and parts with targeted coating defects are needed for finalizing a Test Plan.

If pallets are to be used, the test pallet should be filled with all the PCBs that pallet can
handle.
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2.modusAOIl Front Panel

The Front Panel is both the main menu of modusAOIl software and the Auto Mode screen.

All major functions available in modusAOI can be selected from here.

APEX-UV-PALLET_save

Version 9.12

Functions v

Failed device

Template

D

[FPY-0.0% [Administrator  [[B8Kcapacty |

[Passing through

Figure 3: modusAOI Front Panel
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2.1 Functions Available from the Front Panel

When the equipment is powered on, the front panel is the first page modusAOI software
opens. If a test plan is selected, a preview of the scanned product is displayed in the large
windowpane. The current Test Plan name is written at the upper left corner. A dropdown
box with the label Functions allows access to other modes and tools.

Scan

Select test plan
Magnifier

Add template

Skip board
Specification Editor
Test Plan Menu
Weekly statistics
Program shutdown
Esat Windows

Figure 4: Front Panel Functions

Only a few items are utilized in normal operation:

Select Test Plan: Select from a list of available test plans to run in auto mode.

Test Plan Menu: Allows the user to create and develop inspections. From here, Test
Field Editor and Test Center can be accessed. This is the first place to go to set up
new or edit existing test plan.

Program Shutdown: Shuts down the modusAOI software.

Exit Windows: Shuts down the computer.

Configuration Menu: Access to software configuration settings is available through a
keyboard shortcut - press letter “C” button on the keyboard when Front Panel is displayed.
Password may be set to access this menu. More information is available in the
Configuration Menu section.
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3.Test Plan Menu

A test plan contains scanned image of a product, test fields, and test field parameters. The
Test Plan Menu is devised to navigate through all options where one can create, edit, and
organize all test plans. Test Field Editor, and Test Center can be accessed from here. To
enter the test plan menu, go to the Functions dropdown box on the Front Panel and select
Test Plan Menu.

o Functions
Scan
Salact tast plan
Magnifier
Add template
Skip board
Specification Editar
Test Plan Menu
Weekly statistics
Program shuldown
Exit Windows

Figure 5: Test Plan Menu

The largest pane in the Test Plan Menu window is the image of the currently selected test
plan. A dozen buttons and a pane with a list of the test plans are on the right-hand side.

test_test Test Plan Menu | Exit

Add folder |

( J
( J
[ Test Center |
[ Set as target )
( Copy J
[ Delete ]
( Replace template ]
( ]
[ J

Acquit
Process statistics

Manual

bkupjesfertest
fidtest
fihfhihfghtht
hijg

B training

System ID: SCN_13_GT3_1720

Figure 6: Test Plan Menu Options
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311 TestPlan Menu Options

o Add Folder: Creates a new folder. The new folder location depends on the item
selected in the Test Plans tree view in the lower pane.

o New: Creates a new Test Plan. The new test plan location depends on the item
selected in the Test Plans tree view in the lower pane.

¢ Import: Imports test fields from an existing plan into another plan. It also contains
Gerber and Placer imports used for bringing in external data. Instead of using these
import types, PVA supports the use of coating plan drawings in pdf format.

o Editor: Enters Test Field Editor environment. Here, test fields are drawn and their
initial setup is done. Some advanced functionality is available as well.

o Test Center: Enters Test Center environment. Here, test field parameters and their
Pass/Fail conditions are set.

e Setas Target: Selects a Test Plan to be run in Auto Mode. An asterix to the left of
the test plan name indicates the plan is selected.

e Copy: Copies the highlighted test plan.
o Delete: Deletes the highlighted test plan.

¢ Replace Template: Runs a Scan. Upon confirmation, the current test plan image of
a selected test plan is replaced with the image from this new scan.

¢ Acquit: Adjusts complex scanner settings and routines.

¢ Process Statistics: Runs troubleshooting tasks. Gives the ability to test variables
within the modusAOI software.
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3.1.2 Inspections List Pane

e Folders have three dots in front of their names. There is one root folder named
SPEC. This root folder cannot be deleted.

e When a folder is selected, all but the Exit, Add Folder, New, and Delete buttons are
grayed out.

e Test Plans can reside in any folder, including the root SPEC. In the picture below,
test plan jestts resides in folder jesfer, and test plan Start resides in root folder
SPEC.

o When barcode scanner is used to select a test plan to be run, depending on barcode
value, the test plan must reside in the root SPEC folder.

e SPEC
- - APEX2015
- C5_Testing

= ... jesfer
Jestts
ttsjes

#-- ... Manual

-« training

Start k

Figure 7: Inspections List Pane
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4.Creating a New Test Plan

Creating a new test plan is done by selecting a new test plan location, naming the test plan,
selecting a scanner (if two scanners are installed), selecting a scanner light and resolution
(600 or 1200 dpi). and cropping the desired scan area.

The sections below will outline these steps in detail.

41 New TestPlan

Follow the instructions below to create a new test plan.

1. From Test Plan Menu, select the folder where the new Test Plan should reside.

2. Press New to open the Test Plan Wizard.

Exit

Add folder

[
[
[ Hew
[
[

| Hport

Editor

Figure 8: Select New

Enter a name for the new testplan.
Should the board been clamped?
Select the imageacquisitionsource.
What side should be tested?

Nams: Acquisition source:

Scanner

Side :

Part side E|
Clamp

Cancel Continue

Figure 9: Test Plan Wizard
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3. Enter a test plan name in the Name field.

Enter a name for the new testplan.
Should the board been clamped?
Select the imageacquistionsource.
What =side =hould be tested?

Name: Acquisition source:

NewTestPlan Scanner

Side :

Part side E|
Clamp

Cancel Continue

Figure 10: Enter Name

4. From the Side dropdown, select either Part Side (top scanner), Solder Side
(bottom scanner) or Part and Solder Side (both).

Note: Not all machines have two scanners.

Enter a name for the new testplan.
Should the beard been clamped? Note: c|amp iS not used
Select the imageacquisitionsource. - -

What side should be tested?

Name: Acquisition source:

MewTestPlan Scanner

Side :

Solder side
Part and Solder Side

[

Continue

Figure 11: Side Dropdown
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5. Select Continue. A Wait For... display window will open.

6. Select Continue again to open the scanning page.

wait for NewTestPlan

Figure 12: Wait For Window

NewTestPlan Topscanner Part side

1062.00M8

X e

420 mm

Figure 13: Scanning Page

7. Select a light then click Preview. Selecting a lights profile and resolution are options
you can keep changing until ideal image is obtained. For the very first product scan,
only Preview mode and 1200 dpi resolution are available. After the first scan
Preview, Scan, and 600 dpi options become available.

Cancel |
Preview ]
[ Cancel ]
[ Preview ]
1200
lP'u'A - ] [ Scan ]
PVA
uv
LIV _\WHITE
UV RED [1200 v]
oorz2 N 500
LIVMAX_RED

Figure 14: Select a Light
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8. Click on Preview to create a full scan image.

[ Cancel ]

[ k Preview ]

Scan

1200

| UV_WHITE_RED ~|

Figure 15: Preview

9. Click on Scan to create an image from a predefined/cropped area of the scanner.

10. Use the mouse to select, define, or crop the desired area.

000C0C.0000
0000 IO

Figure 16: Define Scanning Area
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11. Click Scan to obtain image of the preselected area.

MyNewTestPlan Topscanner Part side oK

213.71M8

137 mm

183 mm

AAAAAAAAAARAAA

~O
O
O
(ol

el
O
O
O

Figure 17: Selected Scanning Area

If the image does not outline the desired features, select a different light and repeat
the process until a quality image is obtained. If neither one of the available light
profiles produces an image of good quality, another light profile should be created.
More information is available in the Creating a New Light Profile section.

12. Press OK to finish the creation of the Test Plan.

I N ]

[ Cancel ]

[ Preview ]

Scan

Figure 18: Create Test Plan
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NewTestPlan Test Plan Menu

Exit

Add folder

New

Import
Editor

(
(
(
(
(
[ Test Center
(
(
(
(
(
(

Set as target

Copy
Delete

Replace template

Acquit

QooC GODG.D’ Process statistics
1000,0:000,00 ¢

. SPEC
) APEX2015
12-2019-2
12-2019
asa
APEX-UV-BUBBLE
x APEX-UV-PALLET save
APEX-UV
APEX-UV_save
August-06-2019
FLEX4029
999
manual
mikep
STB
testl
TEST2
.. CS_Testing
[ jesfer
[ Manual
[+ training
1234
Start

4

0000

C
C
C
C
C
C
C

System ID: ISCN_I3_GT3_1720

Figure 19: Created Test Plan
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4.2 Replacing Template

A properly coated board must be used to create a test plan. If the coating plan changes,
you can use the Replace Template option in the test plan menu to replace the test plan
image. Follow the steps below to replace test plan template.

1. Place the good board under the scanner at the board stops.
2. Inthe test plan menu, select Test Plan.

3. Select Replace Template.

I £ -1 5.7 -1 || - S—
\ Set as target
i_ Copy

£ Delete

i Replace templatg

Ny
N T

] Acquit
‘ Process statistics

Figure 20: Replace Template

4. A modusAOIl window display will appear. When asked, Do you really want overwrite
the existing template?, click Yes.

Do you really want overwrite the

existing template ?

Yes

Figure 21: Override Existing Template

5. When the Wait For.. window appears, click Continue.

wait for Nov-09-2020

[m - Continueﬂl.!

Figure 22: Continue
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6. The scanner will start scanning and a Learning! message will appear at the center of
the screen.

Learning !

Figure 23: Learning Message

7. If there were fiducials in the test plan, there will be a prompt to correct the fiducial
positions. You can click either Yes or No.

There are fiducials in this
testplan. Should the template

image be corrected to their
position?

Yes

Figure 24: Fiducial Prompt

8. The newly scanned board image is displayed for the test plan.
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4.3 Creating a New Light Profile

Scanner Lights are LED strips positioned on both sides of the scanner. The image below
shows the LED light strips arrangement.

WHT = White
R =Red
uv=Uuv

WHT R UV UV R WHT

SCANNER

Figure 25: LED Light Strips

Light profiles are listed in section [PWM] of the scanner.ini file. The intensity of each light
strip in a light profile is controlled by its value as entered in scanner.ini. The light intensity
values vary from 0 to 255.

0 = OFF

255 = Max Intensity (100%)

Example:
[PWM]

UV180Red50White=0;50;180;180;50;15
UV155=0;0;155;155;0:0

UV155red=0;30;155;155;30;0
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There are three light profiles in the example above.

Example 1: UV180Red50White

UV180Red50White is the name of the light profile
The left white light intensity is set to 0, the light is off.
The left red light intensity is set to 50.

The left UV light intensity is 180.

The right UV light intensity is set to 180.

The right red light intensity is set to 50.

The left white light intensity is set to 15.

4.4 Creating a New Light Profile

To create a new light profile, follow the steps below.

1.

2.

Navigate to C:1Argus\exe.
Double click on seanner.inito open the file.
Find the [PWM] section.

Enter the name of the new light profile within the [PWM] list. The order of light
profiles in this list will dictate the order of light profile names listed in the dropdown
menu when creating a Test Plan.

Save the changes.

Close the scanner.inifile.

4.5 Editing a Light Profile

To edit a light profile, follow the steps below

1.

2.

Navigate to €:\1Argus\exe.

Open scanner.ini.

Find [PWM] section.

Edit the light intensity values of the profile you need.
Save the changes.

Close scanner.inifile.
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5.Editor

The Test Field Editor is used to draw basic and complex polygonal shapes called test
fields. It is also the place where blocks and panels of test fields are created. The test fields
are regions of the image where features should be found or not found. The most common
types of test fields are fiducial test fields. Fiducials are the first thing you should create in
the editor, followed by blocks, then arrays/panels. A PDF coating test plan can be loaded in
the Editor to help place test fields in the test plan as well.

5.1 Creating Fiducial Test Fields

Fiducials are usually circular or x-hair shaped metal etched markings with a diameter
between 1and 3 mm and a contrasting non-metal border. They are used to align a
coordinate system to part.

Note: Fiducial test fields can be created for each part/panel in a fixture.

Note: One fiducial on a part or fixture will provide X-axis and Y-axis correction. Two
fiducials on a part or fixture will provide X-axis, Y-axis, and skew correction.

To create a fiducial test field, follow the steps below.

1. From the modusAOI front window, select the Test Plan Menu.

+ Functions
Scan
Select test plan
Magnifier
Add template
Skip board
Specification Editor

Test Plan Menu
Weekly statistics

Program shutdown
Exit Windows

Figure 26: Test Plan Menu
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2. Inthe test plan menu window, select the desired test plan for which to create the

fiducials.
w SPEC
& .. APEX2015
e 12-2019-2
- 12-2019

- aaa

- APEX-UV-BUBBLE

- APEX-UV-PALLET save
- APEX-UV

- APEX-UV_save
- August-06-2019

- FLEX4029

- 999

- manual

- mikep
. STB a

Figure 27: Select Test Plan for Fiducials

3. Inthe test plan menu window, select Editor.

Exit

Add folder

New

Import
Editor 4w,
Test Center

= =
e e e

Cnt oo taront

Figure 28: Editor Option

4. In the test field editor, select the Draw button.

Standard

Figure 29: Draw
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5. Draw a box around the fiducial feature.

Figure 30: Draw Box Around Fiducial

6. Right click on the box. Select Test Parameters - New.

New

Replace test field with Clipboard
Copy test field to Clipboard

Delete (Del)
Rename

Orientation

Test parameters ... Change

Form » New

Changeto ... » Replace with Clipboard
Highlight ... » Copy to Clipboard

Use test mode as fiducial use for new fields

Designer (D) Save as default for pen

Fields as mask

Revert to rectangle
Library ... »
to working layer ... »
Switch off pin test

Componentwizard

Figure 31: New Test Parameters
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7. Inthe New Setting window, select Fiducial under the Test Object dropdown.

Test object: = 11 [<]

Barcode

CC
Failure type: | Canformal Coatin D D
Urndefined E

Cancel

Testrode: ’F"i;-:el by Pixel "]

Figure 32: Fiducial Test Object

8. Select Not Found under the Failure Type dropdown.

Test object:  Fiducial

Failure type: [T

Pozition
Reliable

Testrode: | Pixel by Pixel

Figure 33: Not Found Failure Type
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9. Select ThAndFind or SimpleGrayMatching under the Test Mode dropdown.

Test object:  Fiducial - D D
Faiure type: Mot found - D D

Testmode: | Pisel by Pisel v
Holes -

Advanced » 1C1
Linear Edge
LT1 Aggressive White
b aral Inzpection
t atch Image
Fed LltiClusster
fulticluster Boolean
Painter
Pazted
Paste-Shortcircuit-Frame [MMC ba
Paste-Shortcircuit-Frame [Paste:
Pixel by Pixel
Pixel by Pixel [Faw)
Scanline Peak
Simple Bright Object
Simple Bright Object [Real Worlc
Simple Bright Object [T aurmel]
Simple Object from Colortable
SimpleGraykd atching
SimpleGraykd atching [Mazked)
SMD-Chip
Solderball
Solderballs Fullirea
Stencil

ThéndFind [ Msmel)
THT Shortcircuit
THTZ

Yirtual B arcode

Figure 34: ThAndFind Test Mode

10. Click Ok.

Test object:  Fiducial - D D ]

I Failure twpe:  Mat faund - D D Cancel

Figure 35: New Setting Ok
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11. In the Change Test Paramters window, select Use This Field as Fiducial (Y/N).

Change test para

Testobject  Fiducial ~ =6
Failure type:  [ENENGE - D D
Testmode: | ThandFind v | (change possible to compatible mades onl
Brightness Contrast Freprocessing Fiters Light threshold 00f & Limit
) =1.00 =128 = 50%
L | Ol — : ol @ :
] 0%

%

5. 1000
20> g
w20 :
002 X
EH °

0L 1.00-
X g
<100 :
150 | -
200} -
oo at-

ZIE||F
4|4

23

| IEmisisiy

g

[ Uze this field as fiducial (Y/M)

Figure 36: Use This Field as Fiducial ]

12. Double-click on the fiducial test field. The test field nodes will change from having
eight (8) nodes to four (4) nodes.

Figure 37: Test Field Nodes

13. Drag one of the nodes to extend the fiducial search region box.

Figure 38: Extend Fiducial Search Region
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14. Double-click on the fiducial test field and extend the other side of the fiducial
search region box.

Figure 39: Extend Fiducial Search Region 2

Like any other test field, the fiducial test field can be copied. Any copies will have the same
settings. Changes in any one of the copied or the original fields will be carried over to all
the copies and the original.

Select then press ‘C’ to copy the zone then drag and drop the duplicate. Use the arrow keys
to position the test field more accurately over the marking.

To complete the fiducial creation, fiducial parameters must be set in the Test Center. More
information is available in the Test Center section.

Creating Coating Inspection Test Fields

There are two major types of coating inspections. The Coat Check inspects if there is
coating at expected locations. The Keep Out Check inspects the designated areas to
confirm they are free of coating.

Drawing the borders of a test field for detecting conformal coating is the same as drawing
the borders of a fiducial test field.
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5.2 Creating Coating Inspection Test Fields Over a
Scanned Part Image

1. From the modusAOI front window, click on Test Plan Menu.

+ Functions
Scan
Select test plan
Magnifier
Add template
Skip board
Specification Editor
Weekly statistics
Program shutdown
Exit Windows

Figure 40: Test Plan Menu
2. Select a desired test plan for which to create the coating inspection test field.

- manual
- mikep

. STE ia

Figure 41: Select Test Plan

3. Inthe Test Plan Menu window, select the Editor option.

Exit

Add folder

New

Editor o,
Test Center

[ |
[ |
[ |
[ Import l
[ |
I |
[ |

Lt an tarmnt

Figure 42: Editor Option
4. In the test field editor, select the Draw button.

Standard

Figure 43: Draw Option
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5. Draw arectangle over the area of interest.

& 8 8 &

5 ORACTI.

Figure 44: Select Area of Interest

6. Right-click on the box. Select Test Parameters 2> New.

New

Replace test field with Clipboard
Copy test field to Clipboard
Delete (Del)

Rename

Orientation

Test parameters ...

Form

Changeto ... R¥giace with Clipboard
Highlight ... Copy to Clipboard

Use test mode as fiducial use for new fields

Designer (D) Save as default for pen
Fields as mask i
Revert to rectangle
Library ...

to working layer ...
Switch off pin test

Componentwizard

Figure 45: Select New Test Parameters
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7. Inthe New Setting window, select Conformal Coating under the Test Object
dropdown.

Test object:

Barcode
. CC
LETEN T ER Confoimal Coating [~

Undefined

Testmode: ’ buliCluzter

Figure 46: Conformal Coating Test Object

8. Select No Coating under the Failure Type dropdown.

Test object:  Conformal Coating - D D
Failure type:  [IEEEEE D D

Area toa large

Area too small
Bubbles
Testmode: E Coatir

Advanced > tSepsIta shes

Figure 47: No Coating Failure Type
9. Select Multi Cluster or Solderball under the Test Mode dropdown.

Test object  Conformal Coating - D D
. Cancel
Failure type: Mo coating - D D

Tesmode: aliCite = Solderball allows for masking
E“”‘ES : while MultiCluster is transparent
vanced 3 IC1

LT gereasive Whie when you overlap test fields.

tanual Inspection

M atch Image

ster

Multicluster Boolean
| =BV

Figure 48: Test Mode (Multi Cluster)
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10. Click Ok.

Testobject:  Conformal Coating D D

. .
Failure type: Mo coating - D D -

Figure 49: New Setting Ok

1. In the Standard Test Parameters window, select Ok.

Standard test parameters load :

Testobiect.  Conformal Coating = [/ 0K
Fress ESC Yo cancel
Failure type:  [(ENERETTE - D D
Testmode: | MuliCluster v (ehangs possible to compatible modss ori \EHE[II ‘ B|
s Contrast Prepracessing Fiters Red Green Filter [aray image) Light threshald Limit
<100 <128 <128 S0 e v <145 =1 100%
J g 1 #|Channen - = — Ok, when the inverse of the measured
10.00 = 285 - = areain % is smaller than the limit in %, o
E 1 % [LUTPaws =) ||z . | S g :
- i 2002 ||| ] i
- > 1802 > Parameter 2600000 | |~
Ol —] & oM :
: : =H Test field area 24876030 |
- I
- w0 Farameter is 100%
0.10- 0=
< [ n ] v

Figure 50: Standard Test Parameters Ok

12. Click on the Point Add button in the Polygon buttons group in Editor.

Falygan

n—+

R

Figure 51: Point Add
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13. Add points/nodes to the test field contour line as needed.

e 8 8 &

PR ArTYY

Figure 52: Add Points/Nodes

14. Click on the Point Move button in the Polygon buttons group in Editor.

Point mowve

Figure 53: Point Move
15. Click and drag the nodes to adjust the shape of the test field as needed.

Figure 54: Drag Nodes
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e 8 @ &

N PR ArTY

Figure 55: Selected Test Field Area

Creating a Keep-0ut inspection test field is the same as creating a Coating Inspection test
field, but Splashes should be selected from the Failure Type dropdown. The parameters
set in the Test Center will also be different.

Testobject:  Conformal Coating D D
Failure type: [N HD D

Area too large
Area too small
Bubblez

Testmode: | 7 Coating -

Mo coatin
Advanced » > M

Figure 56: Splashes Failure Type

Once the test fields for a single part are completed, they can be either copied or organized
in array. More information is available in the PCB Frames/Panels - Arrays of Test Fields
section. To complete the test field creation, its parameters must be set in the Test Center.
More information can be found in the Test Center section.
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5.3 Creating Coating Inspection Test Fields Over a PDF
Part Drawing

Test fields can be drawn over a PDF drawing of a part instead of a scanned part image.
However, scanned and coated/dispensed parts are needed to complete the setting of the
test plan.

1. From the modusAOIl window, click on the Test Plan Menu.

# Functions
Scan
Select test plan
Magnifier
Add template
Skip board
Specification Editor

Test Plan Menu
Weekly statistics

Program shutdown
Exit Windows

Figure 57: Test Plan Menu

2. Select the desired test plan for which to create the test fields.

manual
mikep

Figure 58: Select Test Plan
3. In the Test Plan Menu window, select Test Center.

Exit

Add folder
New

Import
Editor
Test Center

Set as target H

Copy
Delete

Replace template

Acquilt

L) 5| ) W NI ¥

Process statistics

Figure 59: Test Center

Revision B / January 2021 Page 40 of 117



@ PVA 20/20 Service Manual

4. Inthe Test Center, select Menu.

Testcenter

OK

Cancel

[ ]
[ ]
[ Acquire ]
| Start Test Field Editor |

Kenu ?p,,] T
Show all components T

Figure 60: Menu
5. Select the Load Image option from the menu dropdown.

Testcenter

OK

Cancel

|
|
Acquire ]
Start Test Field Editor |

J Menu
Save test plan
Save image as
Load image |,
Work off an il ge directory

|
o
I
|

Figure 61: Load Image

6. Select the PDF drawing and click Ok.

e e s
'E] Main PCE 33000696-06... 170 KB Adobe Acrobat D...  1/9/2020 2:52 PM | |

File name: Main PCE 33000656-06_43000877-04_coatingplan_reup - C&

Files of type: Custom Pattem {*bmp;” jpg; pdf) "] [ Cancel ]

Figure 62: Select PDF Drawing
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7. Inthe Select Page window, enter the page number with the correct plan or
drawing.

8. Click Ok.

smzuTTAN

1= Fackagas

Figure 63: Enter Page Number

9. The Resize Images to Destination Size window will open. Here you can Rotate,
Resize, Align, and set the Background of the image from the PDF file.

+_ Resizeimage to destination size N . = B T N )
—
Vadth + 3451.000
Height: = 233418
-
Algnment
Left b
Top. >
-
[
ubuo :‘
% Apha: + 50,000
e e
(%! L) “
RN —
3800938 2%
] L ]
IR e
5 . -
g 7 =
& e
= | e
= s,
| o —
) £ooer|
Ol e |
o]
oK Cancel

Figure 64: Resize Image
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10. From Rotation dropdown menu, select the proper rotation degree. This should
display the drawing as if it were a part that was scanned.

Rotation

fo° ‘

+30*
150"

Figure 65: Select Rotation
11. From Resize dropdown menu, select an option that will display the correct part size.

Resize

Percent Destination
Pinel
Height: |ﬁ o400

Keep ratio

Figure 66: Select Resize Option
12. In Background, select the Image in Background checkbox to overlay the PDF
drawing with the scanned test plan image.

Figure 67: Image in Background
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13. Change the Alpha value in Background to change the transparency of the scanned
and PDF images. This is useful to verify resizing of the PDF drawing to the scanned
image. It is not needed to resize and align the PDF drawing to the scanned image.

Badkground
| |
Alpha: * 50,000

-

| Image in Background

Figure 68: Change Alpha Value
14. Click on the Rotate button in Auto to auto-rotate the imported PDF drawing.

Figure 69: Rotate

15. Click on the Resize button in Auto to auto-resize the imported PDF drawing.

Auto

Figure 70: Resize

If the PDF part drawing has proper scaling and if the scanner calibration is working
properly, the drawing size will match the size of the part in the scanned image.

Figure 71: Drawing/Image Match
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If the PDF part drawing does not have proper scaling, the drawing size will not match the
size of the part in the scanned image. Individual test fields can be scaled properly later.

ST6 | LAY e ol
oty
= L= - Resee
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s 31
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; o e 00 - 7 oo et
—
IR EE - =3 syt
, - - > -
1 - — -~
_—
Erseresed oy o -
g ) = fargond
I
" E . L - 2,‘0?".‘[
¢ nage m Badgraund
A
o W,

Figure 72: Drawing Without Proper Scaling
16. Click Ok to complete the PDF import.

Figure 73: Complete PDF Import

17. In the Test Center, select Start Test Field Editor.

Testcenter

[ OK

[ Cancel
[
[

|

l

Acquire ]

Start Test FielgiFditor |
—

Menu

Show all components -
I 1 1 ===l

Figure 74: Start Test Field Editor

Revision B / January 2021 Page 45 of 117




@ PVA 20/20 Service Manual

18. In the test field editor, open the Template dropdown.

Cancel

Test Field Editor | oK

D

RO EE
Template .%T,'
Caption $ ¢

o=
Baselayer [V v j_“_—

Figure 75: Template Dropdown
19. From the dropdown menu, select DuT to display the PDF image.

Cancel

Test Field Editor | oK

¢

Y %4 I > | > =
Template
DuTCorr y
Ton ) )
| Baselayer [7 P_ l“_
Figure 76: DuT
APEX-UV_MAN Test Field Editor
-
vlm
DuTCorr
Capoon—|
St [Bolnyer |
‘ P34 (DIP Thru-holed |3
[1/4-W-AR (Al 6
[ o Resistor)
‘— s g
B Ta - 10521 ___[rous (rransiseon) d
| = £ | —
o B vy T
| E - = b ;
] |E : e e
| 2 | E= = LUV Q;
S | - LI J L 4
Pobgon [ ¢ : : . :g
I 3568 8
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?o«le
[z, @ crncunca: [Procese Pon

Figure 77: PDF Image Displayed
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20. Draw test fields as you would over a scanned image.

- - OK
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Figure 78: Draw Test Fields

21. Select Template from the dropdown menu to view the scanned image only.

Test Field Editor | Ok |

Cancel

—

Device0012#A0 e

]

ad [ || P> || »0

o DuT

| DuTCorr

e . i

Figure 79: View Scanned Image Only
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The following steps should be performed if the PDF part drawing was not 1:1 with the
scanned partimage.

If the proper board was not available at the time of creating the test plan, itis
necessary to replace the test plan template. More information can be found in the
Replacing Template section.

22. Press and hold Ctrl while creating a box, enclosing all of the test fields.

Figure 80: Enclose Test Fields
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23.When completed, all test fields borders will be red and eight (8) nodes will surround
the selected test fields.

Figure 81: Red Test Field Borders

24.Click and drag one of the corner nodes to resize the test fields group.

Figure 82: Resize Test Fields Group
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25. Use the arrow keys to move the group up, down, left, or right.
26. Click anywhere outside the selected test fields group to exit the group editing.

27. Select any one of the individual test fields to resize or realign if needed.

=

Figure 83: Resize/Align Test Fields
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When complete, all test fields should be properly aligned to the scanned part image.

Figure 84: Aligned Test Fields

28.When complete, click Ok to save the changes and exit the test field editor.

Test Field Editor | Ot 1

[ Cancel ]

"

| I— | | — = |

Figure 85: Save Changes

29.1In the Test Center, click on the Layer dropdown menu.

APEX-UV_MAN Testcenter

Layer 1 corrected s T‘i[ C:::e' ]

e D [ Start Test Field Fditor |

Figure 86: Layer Dropdown

30.Select Layer 1 Template.

APEX-UV_MAN

Layer 1 comected
Layer 1 uncorrected
Layer 1 Bareboard
Layer 1 Fiducials

Structure
UV topological map

Figure 87: Layer 1 Template
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31. Click Ok to save the changes and exit the test center.

Testcenter

| OK )
' [ Cancel ]
| )
| I

=T

e

Acquire
Start Test Field Editor

Figure 88: Save Changes

To create coating Inspection test fields over a part picture, use the same process as
creating test fields over PDF drawing. Instead of a .pdf file, select a .jpg part image.

To complete the test field creation, its parameters must be set in the Test Center. More
information is available in the Test Center section.

5.4 Masking Areas Within a Test Field

While it is possible to create a complex polygonal shape that avoids keep out areas,
creating a large test field that includes one or more keep out areas is quicker, but it will
require masking of the keep out areas.

Follow these steps to create a coat inspection test field with keep out masked areas.

1. From the modusAOI front window, select the Test Plan Menu.

# Functions
Scan
Select test plan
Magnifier
Add template
Skip board
Specification Editor
Weekly statistics
Program shutdown
Exit Windows

Figure 89: Test Plan Menu

Revision B / January 2021 Page 52 of 117



@ PVA 20/20 Service Manual

2. Inthe test plan menu window, select the desired test plan for which to create the
fiducials.

Figure 90: Select Test Plan for Fiducials

3. Inthe test plan menu window, select Editor.

Exit

Add folder

[ ]
l )
’ New ]
l )
[ )

Import

Editor oL

I Test Center

Figure 91: Editor Option

4. In the test field editor, select the Draw button.

dw

Figure 92: Draw
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5. Draw a test field to be used for a coating inspection.

Figure 93: Draw Test Field

6. Right- click on the test field then select Test Parameters > New.

New
Replace test field with Clipboard

Copy test field to Clipboard

Delete (Del)

Rename

Orientation

Test parameters ... » Change

Form » New

Change to ... » :".C.L“d‘_-‘_k ith Clipboard
Highlight ... » Copy to Clipboard

Figure 94: New Test Parameters
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7.

In the New Setting window, select Conformal Coating from the Test Object

dropdown.

totses: TR
Barcode
cC ]
Faiure type.  [ERETEIRET RE [ Cocel |
Fiducial
Undefined

Testmode: | Pixel by Piel -

Figure 95: Conformal Coating Test Object

8. Select No Coating from the Failure Type dropdown.

Testobject  Conformal Coating  w D D
VTN o coating E]L ] M“

Area too large
Area too smal

Bubbles
Testmode: LF Coati

(Advanced > oo R

Figure 96: No Coating Failure Type

9. Select Solderball from the Test Mode dropdown.

Conformal Coating D D
Fabure type:  No coating - BR [ﬂ‘

Test object:

Testmode: | Pixel by Pisel

- Solderball -
| &dvanced > Solderballs Fulldrea k
Stencil
ThéndFind
ThéandFind (T aume!]
THT Shortcircust
THT2

Figure 97: Solderball Test Mode

Revision B / January 2021

Page 55 of 117



@ PVA 20/20 Service Manual

10. In the Change Test Parameters window, click OK.

Press ESC tG cancel

== [ 2
Light threshald Fad if more than
) 20 ™ 0 > 2| 8147392 il
%E::[ 1 O fail if one is greater

Figure 98: Change Test Parameters Ok

1. Right-click on the test field to verify there is a checkmark next to the Fields as
Mask option.

Jse test mode as fiducial

Designer (DY)

Fields as mazk

Revert to rectangle \

Library ... [
to working layer ... »

Switch off pin test

Componentwizard

Figure 99: Fields as Mask
12. Draw a new test field to be used as a mask.

Figure 100: Draw New Test Field as Mask
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13. Right-click on the test field and select Test Parameters > New.

=
= Standard H

New

Replace test field with Clipboard

Copy test field to Clipboard

Delete (Del)

Rename

Orientation 1L

Test parameters ... » Change

Form » New

Changeto ... > \“Fl‘ ace with Clipboard

Figure 101: New Test Parameters

14. In the New Setting window, select Multi Cluster from the Test Mode dropdown.

Testrode: lﬁnldarhall 'J
Holes -
dudvanced > IC1
) Linear Edoe
LT1 Aggressive White

W anual Inspechon

M atch Ima

Mulbcluster Boolaan g
Painker

Pasted

Figure 102: Multi Cluster Test Mode

15. Click Ok.

Testobject  Conformal Coating  + A6 L_

,@K_"

‘» Cancel

Faiure type:  No coating v [_‘ u

——)

Testmode: | MuliCluster

Figure 103: Confirm New Setting
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16. In the Change Test Parameters window, select the Test This Field (Y/N) icon.

IIEIIEIJI |8
e, v] Test this field (Y/N) | H
= B0

(k. vahen the inverse of the meazwead

arcz e P e crncllar Buoe Bho Beead e % T

Figure 104: Test This Field (Y/N)

Test parameter controls will disappear form the Change Test Parameters window.

[Change test parameters. E
Testabect  Conformal Coating - R
Press ESC to cancel
Failure lype: - [N | v
Testmode: MultiChuster = | (change possible to compatible modes only r—
A Il &|

Figure 105: Test Parameter Controls Disappear

17. Click Ok.

. ==

Press ESC to cancel

=] 8|

Figure 106: Change Test Parameters Ok
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18. In the test field editor, drag the masked test field over the large coating inspection
test field.

Figure 107: Drag Masked Test Field

19. In the test field editor, click Ok to save changes and exit.

Test Field Editor y OK

Cancel

Mlsaim a4 Ed A0 =

Figure 108: Save Changes

20.In the Test Plan Menu, select Test Center.

Test Plan Menu | Exit J
' Add folder

New

Import

Editor
\ Test Center 4
L Set as target '

Figure 109: Test Center
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21. In Test Center, click on the large test field.

test_test Testcenter
Layer 1 corrected

Cancel

Start Test Field Editor

Menu -

>

Show all components <~

R ——

Caption ® S B
Baselayer v v v
Fiducials v v [
Frame v v [©
pCBFame v [ [
D
0 EETESREEINTEREE ERIIE e o =
< [ . ] »
Brightness Contrast Preprocessing Filters Adiusted Green Blue Light threshold Threshold
255 - 1000 - o 255 = 255 = 255 =
e : o s = =
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50 5 __ 180~ 180 160~
= 140- 140 140 -
2 = (L (S 2 B B
0= H 100- 100 100 =
.\(X)E = %7 %7 37
1502 5 | x 7
202 i #: 82 282
2552 0.10- 0- 0- 0-
< m ] 0
Group D929B59148FF444BA |- Caption (Device0020)_0=A0 Type Void Mode Solderball Processing time 27.86 ms Status

Figure 110: Click on Large Test Field

22.1n the Pre-Processing Filters column, enter 1in the top number field.

Preprocessing Filters Adjuste

) [

 one ’

=0 “[Nms -r]

“[Hme v]

Figure 111: Pre-Processing Filters
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23. From the Filters dropdown menu, select a filter that would create a good contrast
between the material and the background. In this example, Channel 1.

None
Black Red Blue
Box

Channel2 g
Channel

Close
CMY
ColorExtreme1
ColorE streme2
DeltaB
DeltaBMax
DeltaG
DeltaGMax
DeltaR
DeltaRMax
Diate

Equalze Intensity
Erode

m

- LUTMirrosCenter
LUTPow100
LUTPow100iny
PiLUTPow5
LUTPowSiny >

=11 ¥ |None >

=0 X l None v

Figure 112: Select Contrasting Filter

24. Adjust the Light Threshold level until the coating material is outlined.

L}

Light thirezhald Threshold H

=13

2s5-[

(DeviceD020) 0%A0 Type Void M

Figure 113: Light Threshold Level
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5.5 Combining Test Fields

While the polygon tool can be used to create complex test fields, sometimes it is easier to
combine preexisting test fields.

Rules for Combining Test Fields

e The test fields must be overlapping.
e Test fields must have the same test mode.

e Test field parameters should be left unadjusted until after the fields have been
combined.

Follow these steps to create and combine test fields.

1. Draw/create the test fields. Do not change any test field parameters until later.
Make sure the fields that should combine overlap.

Figure 114: Draw/Create Overlapping Test Fields
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2. Press and hold the ‘CTRL' key. Left-click on each of the fields that should be
combined. The selected test fields borders will change to purple.

Figure 115: Test Field Purple Borders

3. Right-click in either one of the selected test fields. Select Test Fields > Combine
Test Fields.

New
New

= Standard

Replace test field with Clipboard £

Copy selection to Clipboard

Delete (Del)
Rename

Arrange
Orientation

Test parameters ...
Form

Changeto ...

Use test mode as fiducial

Test fields... Combine test fields
Designer (D) Punch test fields
Revert to rectangle Spiit by raster

Library ...

to working layer ...

Figure 116: Combine Test Fields
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Figure 117: Combined Test Fields
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6.Designer Mode

Designer Mode is a hidden section within the Test Field Editor. Designer Mode enables the
creation of a library test field and group blocks. If a component or a group of components

appears in more than one product, one can save already created test field(s) as blocks and
reuse them in other test plans.

6.1 Creating a New Library Test Field/Group Block

1.

2.

Select a Test Plan.
Enter the Test Field Editor.
Draw Test Field(s).

Select the Test Fields. Press and hold ‘CTRL’ and left-click the border of the fields.
The test field borders will turn purple.

Figure 118: Select Test Fields
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5. Press letter ‘D’ on the keyboard or right-click then select Designer from the
dropdown menu.

New

Replace test field with Clipboard

Copy selection to Clipboard

Delete (Del)
Rename

Arrange
Orientation

Test parameters ...
Form

Change to ...

Use test mode as fiducial
Test fields...

Designer (D)
Revert to rectangle
Library ...

to working layer ...

Figure 119: Designer
6. The image border changes to cyan and the test field borders are unselected.

test_test Test Field Editor o
4>
Copton > >
[Eneinyer i
tandad h

Figure 120: Unselected Test Fields/Cyan Border
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7. Select the test fields then press the letter ‘D’ on the keyboard again.

8. In the Design Verlassen popup window, select New Type.

Don't keave Designee: [ Abbrechen I

Orignal state: { Undo l

Create vaiiant of the Type: | Vaniant I

Create a new Type hee: } ANAeAwﬂTyggkl

Apply changes to al references of this type: [ I

Figure 121: New Type

9. Click on the tree icon in the new block window to select a folder location for the new
block.

Standard T:u*

oK

Figure 122: Tree Icon

10. Select a folder.

—J Master-Library
3) PVA

N | Scemek

) Siemkens £
=) SMD_pre_Simple_GF_Nr
=

) Standard_Cad
2) Standard_Paste
—J Standard_SMD
) Standard_SMT
) Standard_THT
) Standard_T1
) Start

=) testl

o test2

J Thales

3 TST

3 UsMm

4 viQ

Figure 123: Select a Folder
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11. Enter a name for the new block.

PVA k.
T-Padd I (1]

Figure 124: New Block Name
12. Click Ok.

P k.

T-Pads

Figure 125: New Block Ok

The new block appears in the block list pane on the right-hand side. This block is only
saved in the library of this inspection and is not yet available for use in other inspections.

P h.

pva_var

Figure 126: New Block
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13. Right-click on the test field group, then select Library - Save to Library. Once
saved, the block will be available for the rest of the inspections.

New »
Replace test field with Clipboard

Copy type to Clipboard

Delete (Del)

Rename

Orientation >
Not equipped

Form 3

Highlight ... »
Designer (D)
Save to Library k Library ... 3
Load from Library to working layer ... 3
Find in Library (L) Placerinfo
Search Component by bodysize Step Repeat Type
Search Component by whole size Componentwizard

Figure 127: Save to Library

6.2 Creating a Variant of an Existing Block

Often there are more than one version of an existing product with only minor design
changes introduced. For those instances, it is recommended to use an existing block to
create a variant instead of creating a new block from scratch. Follow the steps below to
create a variant of an existing block.

1. Selecta Test Plan.
2. Open the Test Plan in Test Field Editor.

3. Select a block or drag and drop a desired block from the library.

Figure 128: Select Block
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4. Once ablock is selected, press the letter ‘D’ on the keyboard or right-click on the
block then select Designer from the dropdown menu to enter Designer Mode.

Mew ¥
Replace test field with Clipboard

Copy selection to Clipboard

Delete (Del)

Rename

Armrange [
Onentation »
Test parameters ... 4
Faorm b
Change to ... ]
Use test mode as fiducial

Test fields... k
Designgr (D)

Revert to rectangle

Library ... 3
to working layer ... J

Figure 129: Enter Designer Mode

5. Edit the block as needed.

Figure 130: Edit Block
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6. Select all test fields of the newly edited block.

Figure 131: Select Test Fields

7. Press the letter ‘D’ on the keyboard or right-click on the block then select Designer
from the dropdown menu to open the Designer Verlassen window.

8. Select Variant in the Designer Verlassen window.

Don't leave Designer: | Abbrechen
Original state:;

Create varnant of the Tope: Warant

Create a new Type here; Hew Type
Apply changes to all references of this tpe:

Figure 132: Select Variant
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9. Type a name for the variant in the Variant field, then click Ok.

Yariant: Yanant?

Figure 133: Variant Name

10. In the blocks window, click on the lower left corner of the block icon.

Standard T:L

-«

Coatedfrea

Figure 134: Click Block Icon
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11. Drag and drop the new variant on the image in the Test Field Editor.

Test plan Libraty

Variantd

Figure 135: Drag and Drop New Variant

test_test Test Field Editor o |
= ancel |
Device00502A0 4

ol bllLd lal=E:
Template vl
Caption 2 g =
Baselayer /v ¥
v v v
Vv
v v v
2N

New

Standard k.

{
CoatedArea

Figure 136: New Variant
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6.3 Using Blocks

Note: While the library is visible in design mode, the grouped zones cannot be
dragged and added to the scanned image. The only exception to this is the block that
was just created in design mode. It is recommended to only add blocks to the
scanned image from Editor mode.

Note: Once a block is created, it is not possible to change its test parameters. One
must use/place the block on the image to do so. After placing a block on the image,
one can edit its parameters in Editor and in Test Center as any other test field.
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7.PCB Frames/Panels - Arrays of Test Fields

Often, PCBs are arranged in an array with identical PCB panels on one big board. A feature
in modusAOI allows the user to easily create arrays of PCB Frame Panel Test Fields. The
feature is useful when reporting issues on individual PCB panels within the multi-
panel/multi-frame board as well.

Note: If part only contains a single PCB frame, there is no need for panels/arrays.

Note: Once a panelis created, it is no longer possible to draw new test fields within
the panel area. Test fields can be drawn outside of the panel, then dragged within
the panel and given new test fields parameters.

Note: Do NOT copy and paste panels. Each panel gets a unique position number.
Copying and pasting panels results in having more than one panel with the same
position number. This creates a problem when reporting inspections pass/fail data.

7.1 Creating PCB Frame/Panel Arrays

1. Open the inspection in the Test Field Editor.

2. If the test fields have not been created over PCB Frame/Panel 1, press letter ‘A’ on
the keyboard to select all test fields, then move and align the fields over Panel 1.

3. Select the Multiple Panels icon.

Standard

L

A5

s =
Polyg.hudhu,,le panels

Figure 137: Multiple Panels
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4. Draw arectangle over the panel to include the whole panel with the already created
test fields.

test_test

Figure 138: Draw Rectangle

5. Right-click within the panel boundaries then select Multi Copy.

witch

Failure -> Test

MultiCopy

Figure 139: Multi Copy

Revision B / January 2021 Page 76 of 117




@ PVA 20/20 Service Manual

6. In the Multicopy PCB window, set the Number of panels in the horizontal and
vertical, as well as the Horizontal Offset and Vertical Offset.

Vestical offset . 112,161 !

Figure 140: Enter Number and Offset

7. Choose the Numbering Scheme that applies to the case.

Mumbering schems
~ —_ —
= —
Jr—
— —
- 11 |1.]

Figure 141: Choose Numbering Scheme

8. Click Ok.

9. Click on the PCB frame/panel to see its array number in the upper right window

PCBFrame: Ab e
MO EE

Figure 142: Array Number

10. Open the inspection in Test Center to set the test field parameters for Pass/Fail.
Read the Test Center section for more details.
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7.2 Creating Randomly Placed Arrays
1. Open the inspection in Test Field Editor

2. If the test fields have not been created over PCB Frame/Panel 1, press letter ‘A’ on
the keyboard to select all test fields, then move and align the fields over Panel 1.

3. Select the Multiple Panels icon.

4. Click on the arrow at the lower right corner of the Multiple Panels icon.

Standard
/

Figure 143: Multiple Panels
5. Select Draw/Move PCBs.

71 Draw / Move PCBs R
Polygor # Number PCBs

Figure 144: Draw/Move PCBs

Revision B / January 2021 Page 78 of 117




@ PVA 20/20 Service Manual

6. Draw arectangle, enclosing the test fields that should be included in the panel.

Figure 145: Draw Rectangle

7. Select the panel. Click inside the panel (not over a test field) or press the letter ‘A’ on
the keyboard to select all.

Figure 146: Select Panel

Revision B / January 2021 Page 79 of 117




@ PVA 20/20 Service Manual

8. Press € on the keyboard to copy the panel, then drag and drop the duplicate.

Figure 147: Copy and Paste Panel

9. Select and drag the panels or use the arrow keys and zoom to align the panels.

Figure 148: Align Panels
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7.3 Rearranging PCB Frames/Panels Enumeration
1. Open the inspection in Test Field Editor.

2. Click on the arrow at the lower right corner of the Multiple Panels icon.

3. Select Number PCBs.

Standard Standard
/ /
1 1|
RS A
E 4 ; A
] Draw/ Move PCBs
P—Jobgor. Multiple panels Polygor! #  Number PCBs
2l ¥l

Figure 149: Multiple Panels/Number PCBs

«  Auto

=[]
=M=
S
EmE(m

Manual

PCB o & 1 [ﬂ
V|setby did

¥ Auto increment

Figure 150: Number PCBs
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4. Use one of the Auto enumeration schemes or assign panel numbers manually.

~ Auto

SWE)
ngm
==
Sl=

Manual
PcBN0 21 4]
| Setby dick
Auto increment

Figure 151: Auto

» Auto

SIS
=L =)L
SI=h
Si=
e B B

|V Setby dick
v Aum ncremenr

Figure 152: Assign Panel Numbers Manually

5. Click Ok to complete panel numbering.

.'[ mlq,\?_] Cancel

Figure 153: Complete Panel Numbering Ok
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7.4 Reporting PCB Frame/Panel Inspection Results

When a test plan is run with PCB frames/panels, the error/fail case reporting is organized
according to the numbering scheme chosen when the PCB frames/panels were created.

test_test W Version 9.12

Functions -

Failed device

Template

D

[FPY- 100.0% Administrator E;Dhlupscny [(DeV|c20039)A2#A1 MultiCluster | BCText [F’roduclion

L

Figure 154: Error/Fail Case Reporting
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8.Test Center

After the test fields have been created, their parameters must be set. Test field parameters
determine whether a test field passes or fails when a test plan is run. Test field parameters
are set in the Test Center.

Note: Test field parameters are shared between all copies. Any parameter changes
made to any of one test fields will also occur to all other copied test fields and
original.

Note: Both good and bad coated boards are needed to finalize parameters settings
and pass/fail conditions.

8.1 Accessing Test Center

1. From the front panel, select Test Plan Menu.

« Functions
Sean
Selact test plan
Magnifier
Add template
Skip board
Specification Editar
Weekly statistics
Program shutdewn
Exit Windows

Figure 155: Test Plan Menu

2. Inthe test plan menu, select the desired inspection.

. SPEC

5. APEX2015
...... 12-2019-2
...... 12-2019

...... aaa
------ APEX-UV-BUBBLE
x APEX-UV-PALLET save

...... APEX-LY
------ APEX-UV save

Figure 156: Select Inspection
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3. Inthe test plan menu, select Test Center.

NEW

[

[ Import
[ Editor
[ Test Center I
[

[

I

Set as target

Copy

Delete

Figure 157: Test Center

8.2 Understanding Test Field Parameters

While the test field parameters can be adjusted in Editor, there is not a preview window
that shows the live changes of the image processing. In the Test Center, the effects of all
image processing steps are visible in a preview window.

When a test field is selected in Test Center, the controls of the selected test field openin a
pane at the bottom of the window. The controls are arranged in a logical order from left to
right. The nature and quantity of the controls depend on the test field type.

8.2.1 Brightness and Contrast

These parameters control the brightness and contrast of the test field on the image.

Brightness Cortrast

=l o [ 21.00 [ ]
255 = 1000
200 - -
150 = :
100-= :

0o

R | 1.00-__|

i8g =
200 =

255 - 0.10 -

=L

Figure 158: Brightness and Contrast

e Changing the brightness parameter makes the image brighter or darker.

e Changing the contrast parameter increases the contrast between the bright and
dark sections of the image.

e Test fields with ThAndFind, SimpleGrayMatching, MultiCluster, and Solderball
test modes have these parameters.
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8.2.2 Preprocessing Filters

All test fields have Preprocessing Filters to manipulate image content. Up to four
different filters are executed one after another. The Filter Iteration number is entered in
the numeric field to the left of the filter name. Enter zero to disable filter execution.

Preproceszing Filters

=1 *[DelaR -
=0 *|None -
=10 *|None -
=10 *[None -

Figure 159: Preprocessing Filters

Filter algorithms are selected from a dropdown list. The processed image is displayed in the
Adjusted pane, next to Preprocessing Filters pane.

Highpass

HLS

HSY

Laplace
Lowpass
LUTMinorCenter
LUTPow100
LUTPow100Inv
LUTPowS
LUTPowSIny
Mask Blue
Mask Green
Mask Red

Pt Match Reflmage1 Adusted
Match Reflmage2

£1  *|Channeid

=0 "{None

=0 "[Nom

~0 *|None

Figure 160: Filter Algorithms

Note: Chapter 11-6 of Modus manual (click ‘F1’' key from Front Panel) includes details
on each one of the filters, along with images.
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8.2.3 Threshold

The Threshold tools are usually used after preprocessing filters. There are two kinds of
thresholding: color and monochrome. Red, green, and blue filter adjustments are available
for color image. Since the threshold filters are performed after preprocessing, the image is
usually monochrome. modusAOI recommends adjusting the red, green, and blue channels
to their maximum value in these cases. The Light Threshold is used most of the time since
the images are mostly monochrome.

Red Green Blue Light theeshald
- 765 =| 25 ~ 255 | 263
255 -l 255 - e 255 -auml 255 |
z- Rom &
ys0-| | 455 ) veo- 80— 80 -
180 — 180 - 120 - 8-
40 - 140 - 140 - 40 -
- 20— 120 - 20—
00 - 00 - 00 - 00 -
20- 8- 50 - 8-
o0 - 80 - 80 - 8-
- 40- 40- 40-
20 = A= 20 = A=
0- - 0- a-

Figure 161: Threshold

8.2.4 Pass/Fail Conditions

There are different types of conditions, however, they can be grouped as fiducial pass/fail
conditions and other pass/fail conditions.

Fiducial Pass/Fail Conditions: The fiducial will pass if the allowed Deviation from the
expected position is less than allowed dx and dy and if the Similarity Failure is below the
Limit.

Lirriit - dw Sirnilarityl ailure
o d oox
i o

109% -
0%, =
ao% -
0% = -
8% =

5% -

0% =

3% —

M%<

10% -
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Lirvut - di Sirmnilarityfailure
— RE3
£ oo e
100% 2
0% < &
BO% = i
%2 >
8% —
B% =
4% -
0% -
20% -
10% - o
o L1
-. de Lirnit Sirnilarityfailure
- 2 —
00k 100.0%

Figure 162: Fiducial Pass Fail Conditions

Other Pass/Fail Conditions: These include methods of comparing detected area (pixels,
mm?Z...) to either the total area of the test field or a specified value. The following examples
show different types of pass/fail conditions of the same Multi Cluster test field.

Ratio
[ Fatio - ] Lirmit Meazurad
Ok, when measwed area in % iz i -
smaller than lmit n & 1-;:‘. A —88 2%
: b:ul -
> % -
Parameter 3024 - it E_;E:E
e
Test field area  3824.020 - g::. =
10% =
Parameter i 100% 0% - A0.2%

Figure 163: Ratio 1
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[ R atio

)

Ok, when measwed area in % is
gmaller than bmit m %

Parametes 3924 -
Test field area 3324-['1'-

Farameter iz 100%

0%

LT

s
L
I

—88.2%
_A0.2%

Figure 164: Ratio 2

RatioMax
R atiohl - Measured
Ok, when meassed areas in % is
smaller than Bmit i % —88.2%
>
Test held area 1z 1005 _/—EI 2%
Figure 165: Ratio Max 1
R - Meazurad
Ok, when meazwed area in % is
smaller than bmit m % —A8 7%
=
Test field area is 100 _{;CI 2%

Figure 166: Ratio Max 2
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Relative Error

FielatieeE o - Lt Meazursd
Ok, when the inverse of the msasued -~_0q an
area in % i smaller than the limit in %, 100% - 93.8%
; i
> T
[
Parametes 3924 DIII- : ==l
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Test field area  3824.020 [l ;E' =
0%
Parameter iz 1003 o —11.8%
Figure 167: Relative Error 1
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Test field area  3824.020 [l ;E' =
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Figure 168: Relative Error 2

Relative Error Max
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Figure 169: Relative Error Max 1
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Rl stk moahd ax

Ok, when the inverse of the measuned
area in % iz smaller than the limit in %,

Test field area iz 1005

Meazurad

-99.8%

—11.8%

CmpMore (Compare More)

Figure 170: Relative Error Max 2

Allows the user to compare if the detected area (pixels, mm?2...) is more than the area

entered in the Parameter field.

[ Cmphlare

v

Parameates ﬁ:[ -

Test field area  3924.020 [l

[ ConpMone

Parameter 33000 -

Test field area 3824020 -

Cmpless (Compare Less)

Allows the user to compare if the detected area (pixels, mm?2..) is less than the area entered

in the Parameter field.

Figure 171: CmpMore

[ Crpless - ]

Parametes | 00 I-

Test field area  3924.020 -

[ Cmplezs

FPatametes

300

Test field area  3524.020 -

A

Figure 172: CmpLess
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Solderball

The Solderball test field is used whenever there is a need to find items that are not
supposed to be within the test field area. The Pass/Fail of Solderball depends on the blob
size and number of blobs. The pass/fail conditions are arranged in OR logic.

Fail if more than X-number of blobs (balls) have an area greater than Y-Number
OR
Fail if one blob (ball) has an area greater than Z-number

X, Y, and Z are numbers entered by the operator.

Fail if rose than | Result - Araa [mm?] Bal > .10 mm
=5 ¥ialpa fmz 322
: ’ 021 __
; : 01e E Balls > 0.50mm 2
O fal i one 1 greater : ™ i
.05 | (g > | 013 >
i | a12 :
Take care of the global : 01z
MaxSalderballs zsthng, 011
010

Figure 173: Solderball

8.3 Setting Fiducial Parameters

Two test modes are used for fiducial detection: ThAndFind and SimpleGrayMatching.

8.3.1 ThAndFind
1. Select the fiducial test field in the Test Center.

Figure 174: Select Fiducial Test Field
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2. The test plan lights are set to illuminate specific objects and features. If the fiducial
is not well defined under these light conditions, Brightness and Contrast can be

manipulated to create a better image of the fiducial mark.

Template Brightness Contrast Preprocessing Filters Adjusted
=0 2100 || _
=0 ¥|None -
B i 255 - 0.00 %
E i 2002 £ =0 *|None -|
i i 180 = H
> > 100 = : S0 | None -
" " 50 =
i i D] 1.00- —
i .E-JT T <0 %] None v_|

Figure 175: Brighten/Contrast Fiducial

3. Use Preprocessing Filters to isolate the fiducial.

Note. Chapter 11-6 of modusAOIlI manual (click ‘F1’ key from Front Panel) includes
details on each one of the filters, along with images.

R

Template Brightress Coritrast Prepiocessing Filters Adjusted
= .94 2100 | | -
o2 *|¥-Themonucleas -|
255 = 00 =
200 2 “1 ¥ Mask Blue -|
150 =
::.I_ “1  ¥|Channeld v
=
=02 +10 ¥|Nore v_|

Figure 176: Preprocessing Filters

4. Adjust the Light Threshold to binarize the image so only the metal part of the

fiducial is outlined.

Adjusted

[

Light threshold
=17

Resul

Figure 177: Light Threshold
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5. There are two ways to utilize the light threshold: Manual and Automatic.

Auto
hﬂ. Automatic

HL Manual

Figure 178: Manual and Automatic

6. Set the max deviation (dx and dy) from the expected position; common practice is
to enter a large number and use the fiducial test field search area as control for the
expected position. When fiducials are created, the measured deviation will be zero.

S B L
= = B0
SRR v o
100% =
mil 50% = i
80% =
’“"& To% = >
60% =
un 5% <
A, o i

Figure 179: Set Max Deviation

7. Set the Limit for Similarityfailure. The lower the limit, the stricter it is. This means
it must match the original.

Lirvut -. di Sirnilarityf ailure
— RE3
X oo -
1o

90% —
BO% =
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0% =
5%, —
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% jj :
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=]

Figure 180: Set Limit

Revision B / January 2021 Page 94 of 117




@ PVA 20/20 Service Manual

8.3.2 SimpleGrayMatching
1. Select the fiducial test field in the Test Center.

Figure 181: Select Fiducial Test Field

2. The test plan lights are set to illuminate specific objects and features. If the fiducial
is not well defined under these light conditions, Brightness and Contrast can be
manipulated to create a better image of the fiducial mark.

| Template - Brighthess Contrast Preprocessing Filters Adjusted
- =0 [] = 1.00 )
U j 0 %|None v]
255 = 1000
i 4 200 5 =0 *|None v]
i i 189 = H .
> > I O —
0- 1.00; < f
i i 50— H =0 ¥ None v]
100 = B
-180 = -
2005 -
<255 - 0.10-

Figure 182: Brighten/Contrast Fiducial

3. Use Preprocessing Filters to isolate the fiducial.

Note. Chapter 11-6 of modusAOIl manual (click ‘F1’ key from Front Panel) includes

details on each one of the filters, along with images.

Brightness Corntrast Preprocessing Filters Adjusted
=0 [] = 1.00 .
= 8 = j . ¥ | Channeld |
255 - 000
200 = E = # | Mone T‘
150 = : '
100 = - -
- - * | Mone l
o 00 - (
50~ = E'_I - # | Nore v]
-i00 = z
183 =
<200 =
255 = 0.10-

Figure 183: Preprocessing Filters
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4. Setthe Downsample to 1. Downsampling reduces the pixel resolution of an image
by combining groups of pixels.

Downsample Mag 0° v ‘

= 1
[ Il
L7
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25~
20-
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Dowreample Map 0° O ownzamgled =
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15—
0= k
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1 -—|—I

Figure 184: Downsample
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5. Set the max deviation (dx and dy) from the expected position; common practice is
to enter a large number and use the fiducial test field search area as control for the
expected position. When fiducials are created, the measured deviation will be zero.

s 2l o b oiEm o
: g [t | e o

Figure 185: Set Max Deviation

6. Set the Limit for Similarityfailure. The lower the limit, the stricter it is. This means
it must match the original.

Lirnit Sirnilarityd ailure
s oo
100% -
2% =
f-é-:?iz
= A%

Lirnit Sirrilarityf ailure

0o
100%
B -
0%
Lt s
-
i
0% = .
"o Atk

Figure 186: Set Limit
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9.Configuration Menu

This is a hidden menu, accessible only from the Front Panel by press the letter “C” on the
PC keyboard. The configuration menu can be password protected. The default password is
SCANNER , all capital letters.

All configurable options are organized in nine (9) tabs:

e Operation Mode/Integration
o Create Test Plan

e Save Data

e [Internal Statistics

e Calculation/Appearance

e User Administration

o Keyboard

e System Data

A few major tasks are accomplished using Configuration Menu:

e Setting Users, User Levels and Passwords
e Setting Modus Keypad (not to be confused with PC keyboard)
o Setting Barcode Reader, MES, FIS

This manual does not present details on the configuration menu.

2.1 Configuring Barcodes for Program Selection

Configuring PVA 20/20 to work with a barcode for program selections requires the
following:

e Software Applications must be installed.

e Pathmaster
e PVA Portal, and LineControl library
e mTCP-PVA

e Complete the Barcode Setup in the modusAOI Configuration Menu.

¢ Create a Virtual Barcode test field in every inspection to be selected based on
the barcode reading.
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9.1.1 Installing mTCP-PVA

1. Copy mTCP-PVA.exe and related files from the PVA M drive - M:\Software\2.
Vision\Modus.

2. Paste mTCP-PVA.exe and mTCP-PVA.ini to the C:\Argus\exe\tools folder.
3. Create one desktop mTCP-PVA.exe shortcut.
4. Create one local mTCP-PVA.exe shortcut.

5. Move the local shortcut to C:\ProgramData\Microsoft\Windows\Start
Menu\Programs\Startup. This will ensure the app will start automatically when
the PC powers up.

6. Open mTCP-PVA.ini

7. In mTCP-PVA.ini, set number in Port=#### to RemotePort=#### number in
[TCP] section in LineControl.ini

Bl mTCP-PVA.ini - Notepad

File Edit Format View Help
[mTCP]

Port =

LoglLevel=0

Bl LineControl.ini - Notepad

File Edit Format View Help

[GalilResources]
TestPlanResource = cBC[2]
H5Resource=h5

[TCP]
Address=127.98.90.1
LecalPort = @
BytesToRead=1860
Timeout=1280

Figure 187: Port and RemotePort

8. Save the changes and close mTCP-PVA.ini.
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9.1.2 Barcode Setup in modusAOIl Configuration Menu

1. Launch modusAOIl.

2. Once the front page is open, press the letter ‘C’ on the keyboard to open the
Configuration Menu.

3. In the Configuration Menu, click on the Save Data tab.

Configuration Menu modus AOI 9.14

Operation mode / integration ] Create testplan  Save data Internal statistics | Calcu

Figure 188: Save Data Tab

4. Select Barcode Settings.

[ Barcode settings

[~
by

System buffer directory

Figure 189: Barcode Settings

5. In the Barcode Settings window, select the Read Barcode from File path.

Barcode path

C:\Barcodes %
%

Barcode path

Figure 190: Read Barcode from File
6. Click Ok.
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7. In the Configuration Menu, navigate to the Operation Mode/Integration tab.

Configuration Menu modus AOI 9.14

Operation mode [‘:’gtﬂgraﬁnn Create test plan | Save data | Intern|

Figure 191: Operation Mode/Integration Tab

8. In the Operation Mode/Integration tab, select the Check Remote Directory
checkbox.

% Check remote directory
™ Has an inspection segment

Show confimation dialog
Show 'Remove board' dialog after confirmation (buffer mode)

top bottom recognition top signal is 5iQ

Figure 192: Check Remote Directory

9. Click Ok to save the changes and exit.

9.1.3 Creating a Virtual Barcode Test Field

1. Open the targeted inspection.

2. Create a small, new test field away from any targeted inspection areas.

Figure 193: Create New Test Field
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3. Inthe New Setting window, select Barcode under the Test Object dropdown.

c Cancel
Fabure type:  Confosmal Coating il ﬂ‘

Fiducial

Undefned

Figure 194: Barcode Test Object

4. Select Not Found from the Failure Type dropdown.

Test object  Barcode v D 04

Faiure type: | . [; u &\
notfound k" ‘

Figure 195: Not Found Failure Type

5. Select Virtual Barcode from the Test Mode dropdown.

Test object  Barcode - D
Faiure type:  notfound v L_:[ &‘

Testmode: ~(Pisel by Pisel.. =

- - Solderballs Fullarea -
| Advanced > Stencil
= " ThéndFnd

ThandFind (T aumel)

THT Shortcircuit

Figure 196: Virtual Barcode Test Mode
6. Click Ok.
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7. Inthe Change Test Parameters window, select the proper port from the Port

dropdown.

Test object:

Faiure type:

T estmode:

Index

Port:

Barcode

| Vitual Barcode

=11

‘ Com1

> B
- @

v | [change possible to compatible modes only

v}\

Readerlndex =1

8. Click Ok.

Figure 197: Select Port

9. The port number can be changed or set at a later time in the Test Center. Open the
inspection in the Test Center, then select the Virtual Barcode test field.

10. Select Ok to save the changes and exit the Test Center.

Indes: =1
Park: Comi
Readedndex: =1

Figure 198: Virtual Barcode Test Field

Testcenter

af

Cancel

Acquire

—

Start Test Field Editor

Figure 199: Save and Exit Ok
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9.2 Saving Inspection Data

modusAOQIl offers a way to save data results from inspection if required. The data is
organized in a file with an MTP extension and plain text format. There are two major steps

to set inspection data logging.

e Enable MTP in Configuration Menu

e Enable MTP in a Specific Inspection

Enable MTP in Configuration Menu

9.21

1. In the Front Panel, press the letter ‘C’ on the keyboard to launch the Configuration
Menu.

2. In Save Data tab, select the MTP checkbox from the Custom Data pane.

custom data : ams s

L HE
Cetaq
specific settings Valeo -*

Figure 200: MTP Checkbox

3. Click Specific Settings.

custom data :
TR )

specific settings Iy Valeo

Figure 201: Specific Settings
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4. In the Settings window, select the One File Per Test or One File Per Day from the
Write Option dropdown.

MTP

Write options
« One file per test
One file per day
Datetime string -

Figure 202: Select Write Option

5. Select Date Time String or Barcode from the File Name dropdown.

(=2

MTP

Write options
One file per test v

File name

Figure 203: Select File Name

6. Other options include Create Product Subdirectories, Save Data Also When
Board Was Skipped, and Write Extended Measured Times. Select all that apply.

MTP
Write options =
One file per test v
File name
Datetime string v

[7] Create product subdirectories
[¥] Save data also when board was skipped
|l wnite extended measured times

Figure 204: Additional MTP Options
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7. Enter alocation where the MTP file should be saved.

MTP

Write options
One file per test 3

File name
Datetime string [

["] Create product subdirectories

[V Save data also when board was skipped

[ wnte extended measured times

MTP path

% C:\Users\modus\Desktop .!.‘

Figure 205: Enter File Location

8. Once complete, click Ok.

rn settings . E-‘

Write options

One file per test F
File name

Datetime string [=]

[] Create product subdirectories
[¥] Save data also when board was skipped
[T write extended measured times

MTP path
% C:\Users\modus\Desktop

[C] mMTPSaveskP

9. In the Configuration Menu, click Ok to save the changes and exit.
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9.2.2 Enable MTP in a Specific Inspection

1. In the Test Plan Menu, select the inspection.

2. Click on the Editor button to open the inspection.

New

I I
’ Import ]
% Editor {h, {

Test Center

Figure 206: Editor

3. Inthe Test Field Editor, click on Settings.

Figure 207: Settings

4. In the modusAOIl window, click on the MTP tab.

Hite I-'ITF}:{,,:I

| Activate MTP for this testplan

Figure 208: MTP Tab
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5. In the MTP tab, select the Active MTP for This Test Plan checkbox.

Note MTP

—

v/ Activate MTP for this testplan

dbiuct name

Figure 209: Activate MTP for This Test Plan

6. Enter a Product Name.

Note MTP

/] Activate MTP for this testplan
Preduct name

Test_PCB

Figure 210: Enter Product Name

7. Enter a Revision State and Order Number if applicable.

Note MTP

/] Activate MTP for this testplan
Preduct name

Test_PCB
Revision state
1
Order number
1234567890

Figure 211: Revision State and Order Number

8. Click Ok.

9. In Test Field Editor, click Ok to save the changes and exit.
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modusAOI generates the MTP file at the location, specified in the Configuration Menu
when the inspection is run in Auto Mode. The file can be open using any text editor.

| C:\Users\modus\Desktop\2020_11_30_14_08_49.mtp - Notepad++ [Administrator]
File Edit Search View Encoding Language Settings Macro Run Plugin
o EB 3 o BldaD OC kgl 2| RR

I PRODUCT=APEX2015\test1

2 PRODUCTNAME=Test_PCB

32 REVISIONSTATE=1

1 PROCESSLAYER=0

BARCODE=2020_11 30 14 08 54
ORDERNUMBER=1234567890

/  HOST=MODUSAOIS077

5 OPERATOR=Administrator

5 TIME=2020_11_30_14 08_49
10 STATUS=FAIL
11 NUMBEROFPWB=4
12 PWB=1
13 BARCODE=2020_11 30_14 08 54
14 STATUS=FAIL
15 Fid01=Fiducial Not found|FAIL
16 Connector=CC Splashes|FAIL
17 Transistors=CC Splashes|FAIL
18 Device0002=Undefined Undefined | FAIL
15 Coated_Area=Conformal Coating No coating| FAIL
20 U15=Conformal Coating No coating|FAIL
U14=Conformal Coating No coating|FAIL
U13=Conformal Coating No coating|FAIL
U12=Conformal Coating No coating|FAIL
24 U10=Conformal Coating No coating|FAIL
)5 Ull=Conformal Coating No coating|FAIL

Figure 212: MTP File
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10. Notes
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11. Warranty

PVA Warranty Policy

PVA warrants the enclosed product against defects in material or workmanship on all
components for one year from the date of shipment.

The warranty does not extend to components damaged due to misuse, negligence, or
installation and operation that are not in accordance with the recommended factory
instructions. Unauthorized repair or modification of the enclosed product, and/or the use of
spare parts not directly obtained from PVA (or from factory authorized dealers) will void all
warranties.

All PVA warranties extend only to the original purchaser. Third party warranty claims will not
be honored at any time.

Prior to returning a product for a warranty claim, a return authorization must be obtained
from PVA’s Technical Support department. Authorization will be issued either via the
telephone, facsimile, or in writing upon your request.

To qualify as a valid warranty claim, the defective product must be returned to the factory
during the warranty period. Upon return, PVA will repair (or replace) all components found
to be defective in material or workmanship.

(Retain this for your records)

Product Information:

PRODUCT:

SERIAL NUMBER:

DATE OF PURCHASE:
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