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Warranty

The material contained in this docu-
ment is provided “as is,” and is sub-
ject to being changed, without notice,
in future editions. Further, to the
maximum extent permitted by appli-
cable law, Agilent disclaims all war-
ranties, either express or implied,
with regard to this manual and any
information contained herein, includ-
ing but not limited to the implied
warranties of merchantability and fit-
ness for a particular purpose. Agilent
shall not be liable for errors or for
incidental or consequential damages
in connection with the furnishing,
use, or performance of this document
or of any information contained
herein. Should Agilent and the user
have a separate written agreement
with warranty terms covering the
material in this document that con-
flict with these terms, the warranty
terms in the separate agreement
shall control.

Technology Licenses

The hardware and/or software described
in this document are furnished under a
license and may be used or copied only in
accordance with the terms of such license.

Restricted Rights Legend

If software is for use in the performance of
a U.S. Government prime contract or sub-
contract, Software is delivered and
licensed as “Commercial computer soft-
ware” as defined in DFAR 252.227-7014

(June 1995), or as a “commercial item” as
defined in FAR 2.101(a) or as “Restricted
computer software” as defined in FAR
52.227-19 (June 1987) or any equivalent
agency regulation or contract clause. Use,
duplication or disclosure of Software is
subject to Agilent Technologies’ standard
commercial license terms, and non-DOD
Departments and Agencies of the U.S.
Government will receive no greater than
Restricted Rights as defined in FAR
52.227-19(c)(1-2) (June 1987). U.S. Govern-
ment users will receive no greater than
Limited Rights as defined in FAR 52.227-14
(June 1987) or DFAR 252.227-7015 (b)(2)
(November 1995), as applicable in any
technical data.

Safety Notices

A CAUTION notice denotes a haz-
ard. It calls attention to an operat-
ing procedure, practice, or the like
that, if not correctly performed or
adhered to, could result in damage
to the product or loss of important
data. Do not proceed beyond a
CAUTION notice until the indicated
conditions are fully understood and
met.

A WARNING notice denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like that, if not correctly per-
formed or adhered to, could result
in personal injury or death. Do not
proceed beyond a WARNING
notice until the indicated condi-
tions are fully understood and
met.
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Legal Information

Legal Information
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Warranty

The material contained in this document is provided “as is,” and
is subject to being changed, without notice, in future editions.
Further, to the maximum extent permitted by applicable law,
Agilent disclaims all warranties, either express or implied, with
regard to this manual and any information contained herein,
including but not limited to the implied warranties of
merchantability and fitness for a particular purpose. Agilent
shall not be liable for errors or for incidental or consequential
damages in connection with the furnishing, use, or performance
of this document or of any information contained herein.
Should Agilent and the user have a separate written agreement
with warranty terms covering the material in this document
that conflict with these terms, the warranty terms in the
separate agreement shall control.

Technology Licenses

The hardware and/or software described in this document are
furnished under a license and may be used or copied only in
accordance with the terms of such license.

Restricted Rights Legend

If software is for use in the performance of a U.S. Government
prime contract or subcontract, Software is delivered and
licensed as “Commercial computer software” as defined in
DFAR 252.227-7014 (June 1995), or as a “commercial item” as
defined in FAR 2.101(a) or as “Restricted computer software” as
defined in FAR 52.227-19 (June 1987) or any equivalent agency
regulation or contract clause. Use, duplication or disclosure of
Software is subject to Agilent Technologies’ standard
commercial license terms, and non-DOD Departments and
Agencies of the U.S. Government will receive no greater than
Restricted Rights as defined in FAR 52.227-19(c)(1-2)(June
1987). U.S. Government users will receive no greater than
Limited Rights as defined in FAR 52.227-14 (June 1987) or
DFAR 252.227-7015 (b)(2)(November 1995), as applicable in any
technical data.

Agilent SP50



Service And Support

Agilent SP50

Legal Information

1

Any adjustment, maintenance, or repair of this product must be

performed by qualified personnel. Contact your customer
engineer through your local Agilent Technologies Service

Center.

Agilent On The Web

You can find information about technical and professional

services, product support, and equipment repair and service on

the Web: http://www.agilent.com/

Double-click the link to Test & Measurement. Select your country
from the drop-down menus. The Web page that appears next has
contact information specific for your country

Agilent By Phone

If you do not have access to the Internet, call one of the

numbers in Table 1-1.

Table 1-1 Agilent Call Centers and Regional Headquarters

Americas

Canada
Latin America

United States

(877) 894-4414
305 269 7500
(800) 829-4444

Asia Pacific

Australia
China
Hong Kong
India
Japan
Korea
Malaysia
Singapore
Taiwan

Thailand

1800 629 485
800 810 0189
800 938 693
1800 112 929
0120 (421) 345
080 769 0800
1800 888 848
1800 375 8100
0800 047 866
1800 226 008

Europe & Middle East

Austria
Belgium

Denmark

01 36027 71571

32 (0) 2404 93 40

4570131515
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Legal Information

Europe & Middle East

Finland

France

Germany

Ireland

Israel

Italy
Netherlands
Spain

Sweden
Switzerland
United Kingdom

Other European
Countries:

358 (0) 10 855 2100

0825010 700"
*0.125 €/minute

07031 464 6333**
**0.14 €/minute

1890 924 204
972-3-9288-504/544
39 02 92 60 8484

31 (0) 20 547 2111
34 (91) 631 3300
0200-88 22 55

0800 80 53 53

44 (0) 118 9276201

www.agilent.com/find/

contactus

Manufacturing Address

Agilent Technologies Microwave Products (Malaysia) Sdn. Bhd.

Bayan Lepas Free Industrial Zone,

11900 Penang,

Malaysia.
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Version 3.1.6 Release Notes

Overview of Ease of Calibration

2-2

Users often encounter difficulties in performing laser
calibration steps which may result in "Bad Calibration" during
the calibration testing.

Common mistakes and problems faced by users during laser
calibration are:

The laser is not at the HOME position while performing laser
setup.

Users forget to clamp the board and start calibrating the
laser.

Laser is not in the correct position within the WOI.

Users do not refer to the user manual to obtain the passing
criteria for laser setup (centroids, laser width).

Users forget to home the Z-Axis after completing the laser
setup.

When a bad calibration occurs, error details are not
displayed to the user. Users will not be able to identify the
errors properly.

For this release, three areas have been identified whereby
improvements will be made to the software to further assist
users in performing proper laser calibrations:

New GUI: Tools - Laser Setup
New Laser Setup Window

New Calibration Result Window

Agilent SP50 Release Notes
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Overview of Ease of Programming

Updates and enhancements included in the software (version
3.1.6) assists the user in setting up the program. The
enhancements include:

Ability to inspect all deposit of single algorithm type and get
summarized inspection results by algorithm type.

Run 5.15 sigma repeatability tests on deposits of an
algorithm type as guidance to set best thresholds.

Algorithm (Device) Editor will automatically log changes
made to database file at CPI's log directory.

New Database Management window allows user to backup
database file and delete database file from GUI.

Improve Small Deposit Measurement

Agilent SP50 Release Notes

The current software has difficulty reporting H, A and V within
the expected range for small deposits. The reasons for this are

Regularly it is seen that small deposits print in an
approximately conical shape.

For a conical deposit the systems default/recommended
setting for the user defined parameter, Paste Threshold, is
not correct.

Existing software reports the average height. The user
requires a height result that is in accordance with the stencil
height.

Enhancement included in the improved software:

Software changes allow the user to reduce the Paste
Threshold to the minimum possible value to achieve an
accurate A and V measurement while Reported Height is
calculated from the peak height region only.

Peak Height is a user defined percentage (specified in the
InspUnitConfig. XML) of the pixels that correspond to paste.
This feature may be turned on/off per deposit type in the
algorithm editor.

Paste Volume is calculated from Area and Average Height as
in previous versions of software.

2-3
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Copper Thickness

The copper thickness can be measures from a scan image and

entered into the system to compensate for height and volume
exaggeration.

Example:

Copper thickness = (Pad Gray Level — Background Gray
Level) * H/G Ratio

Copper thickness = (76 — 68) * 3.5 = 28um

Defect Prioritization on the SP50 Inspection Report

¢ All the defect items for a deposit will be list at the end of the
deposit result line and will only list one fail item according to
the preset defect priority.

¢ There will be an interface for the user to select the defect
priority and those setting will be saved in the
InspUnitConfig. XML.

Display Min, Max, Mean, £ 3 Sigma values to Area, Volume & Height
Chart on Result Views

After an inspection is completed, the result view on the
Engineer level displays

e Min values to the charts for Height, Area and Volume.
e Max .values to the charts for Height, Area and Volume.

e +3 sigma values to the charts for Height, Area and Volume.

ART to Display Paste Limits

After an inspection is completed, the ART displays

¢ Value of the height, area, volume, x and y offset of the fail
deposit.

* Min and Max values of the height, area, volume, x and y
offset.

Based on these measurements the operator can easily say
false call.

2-4 Agilent SP50 Release Notes
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Using Barcode to Trigger AWA

This is a feature that used barcode to trigger the AWA.

When a barcode is read by the machine it tries to find a match
in the barcode_list.txt file, if no match is found the system does
nothing. If a match is found the software then tries to get the
board's width from the corresponding .plx (or .pls) file. If a
width is found the system will try to change the conveyor's
width, but it will wait until the machine is empty - there must be
no board in the machine.

Improvement in Z-Axis Compensation

For each scan line, an average pixel will be used as the height
data for Z-Axis compensation. This new method is now more
stable and is seen to behave robustly for the large variation of
board surfaces, shapes, geometries, etc.

Added Information on Run Summary in Operator GUI

Agilent SP50 Release Notes

In the operator GUI (Graphic User Interface), the Run Summary
column contains more information on the number of boards
tested. The added information:

¢ Passed - show the number of pass boards by operator
¢ Failed - show the number of fail boards by operator

e FTQ (First Time Quality) - show the number of pass boards
by the system and operator

2-5



2  Version 3.1.6 Release Notes

Ease of Calibration

2-6

User often encounters difficulties in performing laser
calibration steps which may be resulted in "Bad Calibration"
during the calibration testing.

Following are the commonly found issues and mistakes done by
user during the laser calibration process:

* The laser is not at the home position while performing laser
setup.

e Users forget to clamp the board and start calibrating the
laser.

¢ Laser is not in the correct position within the WOI.

¢ Users need to refer to the user manual to get the passing
criteria for laser setup (centroids, laser width).

* Users forget to home the Z-Axis after completing the laser
setup.

¢ When a bad calibration occurs, error details are not
displayed to the user. Users will not be able to identify the
errors properly.

Three areas have been identified which required enhancement
from the software to help up user in performing laser
calibration:

¢ GUI: Tools - Laser Setup
e Laser Setup Window

e (Calibration Result Window

Please refer to the document: SP50 Laser Setup and
Calibration Procedure Rev A.

Agilent SP50 Release Notes
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GUI: Tools - Laser Setup

Agilent SP50 Release Notes

Changes on the GUI: Tools - Laser Setup:

New GUI for Laser Setup

Laser Calibration Steps and Passing Criteria
Auto Z-Axis Home

Laser Position in WOI

2-7
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New GUI for Laser Setup

Graphical User Interface (GUI)

Two new buttons
have been added to
accommodate laser
calibration.

Tools for Laser Setup

Category:

Tools far: Laser Setup

] Interface

] Inspection [General)
(77 Automatic Bridaing
7 Reference Plane

(7] Repaits
(] Repeatibility Tests

[ Measurement Calibration
0] Wisualization

(7 Digital 10
771 Marhing 10

i

version 3.1.6.

Lazer Window Height [Pixels):

Integration Time: I 150 E: I Set
I™ Invert Display Redundant button,
to be removed in
I £3 3:
I 16 3:

Lazer Pozition in WOl [Pixels):

Save Lazer WOl Settings | Haome Z-fsizs |

Figure 2-1 Existing GUI

New feature: When checked, the integration time
will be updated automatically.

2-8

x|
Category: Toals for, Laser Setu ‘
] Interface = . L
] Inspection (General Lazer Integration Time: I 505 2 I [¥ Autarmatic Integration Time
[ Automatic Bridging ~Laser ™ Inwert Display
(] Reference Plane Window Height (Pissls; | 54 —=1 | | This area has been left
7] Reparts
=] Repestibiity Tests - _ blank for second laser
Pozition in WOl [Pixels]: 16 = implementation in the
near future.
Enter, Calibratian Save Lazer WOl Settings
] Measurement Calbraton |
[ Wisualisation E it Calibration Home Z-Axis
(] Digital 10
771 Marhing 10 LI

Figure 2-2 New GUI

Agilent SP50 Release Notes
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Laser Calibration Steps and Passing Criteria

Agilent SP50 Release Notes

The following message will be displayed to guide the user in
performing the subsequent laser calibration steps. Guidance on
getting a good laser setup is shown as well. This will appear
after clicking on the "Enter Calibration" button.

. Laser Setup Steps 10 |

Laszer Calibration Steps:

1. Dpen the machine hood and turn maintenance key to position 1.
2. Select Clamp Up button,
3. Select Automatic Integration Time or manually set the Laser Integration Time until a clear lazer ine can be

zeen on the screen. The integration time can be ranged from dus to 320,000 us.

Paszing Criteria:

[&] First, mowve the lazer along the focuz axis ta the most battorn and slawly move the lazer upward.
The minimurn width of the lazer will be recorded.
tove the laser ko the postition where the minimum width has been achieved by looking at the screen.
Repeat this step again when there iz a change in Integration Time.

[B] Get GOOD status on Lazer Skew by adjuzsting the goniometer thumb screw clockwizesanti-clockwize.

For details of graphic illustration, please refer to SPA0 Hardware Manual under:

SPB0 Laser Setup and Calibration > Laser Spstem Setup

oK |

Figure 2-3 Laser Setup Guide message

The "Automatic Integration Time" algorithm can only calculate a GOOD
integration time if there is a Valid Laser Line present (the laser line stays within
the WOI).

2-9
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Automatic Z-Axis Homing

After clicking on the "Enter Calibration" button, the wizard will
home the Z-Axis automatically as shown below.

=101 ]

i 4 By.. = =T = Config.. =
File Mame Sz~

SPS0-69_inspact 4] Fajten=zity Width (um)

i SP50-69_inspect_180 5| Categorny: Toolsfor: Laser Setup
] Interface -
SP50-69_inspect 890 5|1 Inspection [General] Integration Time: 150 =< Set
[ Automatic Bridging
SPAD-B9_inspect_90_180 5|1 Reference Plane (o (Gt el
] Reportz Please wait...

l 5P50-69_inspect_StepStencil 5| Repeatibilty Tests
(7] ¥ Calibration

SP&E0-C04_cal 4 4>L<YTaSb|e
i Lasel 26D ) Homing, Flease wait

8P50-CO4_ins 4/ Camera

el (7] Lighting Cantr pay

3 (] Measurement Cali
] Wisualisation

Deposit [ j Digital 10 Save Laser WUl Selings I

1 Marhine (1N =

— Deposit Resultz/Thresholds

Shape
Algorithm

Measured < Thres > Thies
Area [%) I [
Height [um]
Wolume [%)
# Offzet (um] |
Y Offset [um] |
Bridging

— Inspection Emor Summary
< Thies > Thres
Area [ [
Height
Yolume
# Dffset
'y Offset
Bridging
Mo Failed: |

;ﬂstart|_. wNP;t... ] B ] =) com. . | (] Net. . ] guRem...] Bak. ] E@w\nz...] & Micr.., | —dbin ] A it Engi..‘l Q‘Q @@wggﬂ Baa

Figure 2-4 Z-Axis Homing Process
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After completing the laser calibration, user will click the "Exit
Calibration" button. This will again home the Z-Axis
automatically and restore the typical value of "Laser Integration
Time" if the "Automatic Integration Time" is unchecked. User
will be prompted for saving the laser parameters into the
"Paste_3D_Calibration.tat" file.

=
Category: Tools far: Laser Setup
] Interface = _ o
] Inspection (General) Laser Integration Time: 45 2 [~ Automatic Integration Time
[ Autamatic Eridging - Laser ™ Invert Display
(] Reference Plane Window Height [Pisels): | B4 3:
] Reports
(3 Repsatibiity Tests Posiion in'wOI (Piselsl | 16 —=
L) ' Calibration
[ = Table
efup
[:I Camera Enter Calibration Save Lazer WOl Settings
i Lighting Contraller
(] Measurement Calibration
(7 Wisualisation Exit Calibratior Horne Z-xis
[ Digital 10
71 Marhine 10 LI
x
Do wou want ko save the laser parameters?
o |
Figure 2-5 Laser Integration Time
2-1
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Laser Position in WOI

2-12

The checking that will be done in the Laser Setup Tool is to
ensure that the laser is staying within the Laser WOI. If the
Laser Position in WOI is > %2 of the Laser Window Height, the
following message will pop up when user is trying to save the
settings. User is required to continue the saving step or cancel
the action.

[-F Enigieecer Levek: Baarl - Sbot-LIM_Lal  Hepks

E a

Fila Nama

Laier
<‘ Window Heght Peekip | 50 25

'__':': Save Laser WOI Bottom Offset x|
11
a5t Laser Position in WOI must <= 172 of Laser Window Height

W ses0-cou_cal a: Eq: If WOI Height =32, then the Position in WOl <= 16
W Depit gt Thsshokd: Dho yoous weant: to continue?

Dt

Shape

it Yes I Mo

Meatred « Thres » Thees

Aseal¥)

Heght i

WVokawe [%)

OBt fumd

Ot g

fiecigng

Vet Ein Sosvisry
« Thees » Theea

s

Height

Vi

X Ot

¥ Ot

Brkrg

He Faled

sat| | e, | Bcaw...| Blcoe... | unee. | rewe.. | Sen | et | Fsevei | gt | fopes | SEgn | [ HERASLEB e

Figure 2-6 Laser Position in W0l message

The "Laser Window Height" and “Laser Position in WOI" will be set according to
which camera type is used on the machine.

Table 2-2 Laser Window Height and Laser Position in WOI

Machine Laser Window Height Laser Position in WOI
SP Series 11 64 16
SP Series 111 32 16

Agilent SP50 Release Notes
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Laser Setup Window

Existing Laser Setup Window

Drawbacks of the existing software interface:

¢ Some information/data shown are redundant, (example:
left/middle/right values for centroids, intensity and width).

¢ No indication of the results of the laser setup (GOOD/BAD).

¢ No guidance on how to achieve a GOOD laser setup, users
have to refer to the manual to identify the passing criteria.

o =] B |
[Fy
| i
= | - - | Config... - |
| gize |1~
N 20707 . . ' .
Section Cen id Intensity Width (um)
mhle%?ﬁb 365
msk\fwalkeLUEMJHaI 253030 Hiddle o67.8
W shkoreealker_hot 173676 Right 866.8
mSP—SD—Aﬂ_hH—E 683
SP50-69_calib 411

SP&0-69_Inspect 501

 Deposit Results/Thresholds

Deposit
Shape
Algorithrn

Measured ¢ Thres > Thres
Area (%) [ [ 2
Height [um)
Wolume [%]
# Dffzet [um)]
' Offzet [um]
Bridging

 Inspection Error Summary
< Thres » Thres

Laserl0I BottomOffset L Y-¥d

Area
Height
Walume
¥ Dffset
v Dffset

Bdre T — /I - |
4 start| | é = % /) C:\Documents and Sett\n...] _:‘J Operator Level J _:J Engineer Level: Board - ... I = .}J 3129 PM
| fQ @ Friday

Figure 2-7 Existing Laser Setup Screen
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New Laser Setup Window

LD

File Mame

EREl oro-6m_cans

SP50-69_inspect

SPA0-69_inspect_180
SPE0-69_inspect_90
SP50-68_inspect_80_180

SP50-69_inspect_StepStencil

Deposit Results/Thresholds

Deposit
Shape
Algorithm

Measured < Thres > Thies

Area %)
Height [um]
“Wolume (%]
% Offset [um)
¥ Offset [um)]
Bridging

Inspection Error S ummary
< Thres > Thres
Area
Height
alume:

# Offget
' Offset
EBridging
No Failed:
3 510/ x|

2-14

511

511

511

541

Emetrgency Stop 312RCZ . 1348

New improvements:

¢ The displays of the laser setup results are redesigned. Only

the Mean values of Centroids, Width and Intensity are
displayed.

There are two new parameters which are the "Laser Skew"
and the "Min Width". These two parameters are used to
determine the status of laser setup and they can be
configured through InspUnitConfig.xml.

The laser setup status will be shown in a three-coloured
scheme, whether is it GOOD, MODERATE or BAD.

When the status of Skew is MODERATE/BAD, users will be
guided in adjusting the goniometer thumb screw to achieve a
GOOD laser skew.

=101 x|

- Config... -

—8.6
77.6

(GOOD)
(GOOD)

495.9 Skew (pixel)
Min Width (um)

Centroid (pixel)

Hidth (um) 7.6

Intensity 225

Laser line is PARALLEL.

Laser line is focused

Figure 2-8 GOOD Laser Setup — Required to achieve a GOOD Calibration

Result
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- Cantig, -

File MName Sim~

SP50-69_ralib 51

Centroid (pixel) 495.9 Skew (pixel) —1.4 (HODERATE

BROT0R-Insnett 9 Width Cum) 78.3  Min Width (um) 76.7 (MODERATE}

SP40-69_inspect_180 a1 Intensity 226

5P50-69_inspect_80 511
SPS0-69_inspact_80_180 511
SP50-89_inspect_StepStencil 54
5P50-C04_cal 462

Deposit Results/Threshalds

Deposit
Shape
Algarithm

Measured < Thres > Thres
Area (%)
Height fum]
Yelume (%)
¥ Offset [um]
¥ Oiffset fum)
Bridging

~ Inspection Enor Summary
< Thres » Thres

Area
Height
Volume
# Offszt
Y Offset
Bridging
Mo Faledt

210] x| Emergency Stop Catagony: Toolsfor. Laser Setup

Figure 2-9 MODERATE Laser Setup - May not achieve a GOOD
Calibration Result

- Cantig -

Centroid (pixel) 588.4 Skew (pixel)

5P50-68_inspect 481 Width (um) 94.5 Min Width (um)

P50-69_inspect_180 511 Intensity 248

ki SP50-69_inspect 90 511
P50-69_inspect_80_180 511

PE0-69_inspect_StepStencil 54

P50-C04_cal 452

Deposit Results/Thresholds:

Deposit
Shape
&lgerithm

Measued < Thies > Thies
Arealz) |

Height [um)

Valume [%]

% Dffsst [um)

¥ Dffset [um)

Bridaing

Inspection Erar Summety

<Thes > Thees
Area
Height
Volume
X Oifsat
o Miaet

a(o| x|

Na Failed:

Figure 2-10 BAD Laser Setup - Will lead to BAD Calibration Result
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ngincer Level: Board - SP50-C04_cal RepFile 2rep Inspection - 0
B e o
& moa
Inspect Aot Ejzct Todls Search End Training
iew.. v‘ By.. @ Vi - Config.. -
< Passed

<8 Faied

Centroid (pixel) Skew (pixel)

HWidth (um) Hin Width C(um)

Intensity

r~ Deposit Resuls/Thresholds

Deposit
Shape |
Algoithm |

Measured < Thies > Thres
Bea%) [
Height [um] | |
Volume (%] | |
¥ Offset fum] | |
¥ Difset fum) | |
Bridging |

~ Inspection Encr Summary
< Thies > Thres

Area [i] [i]
Yolme |
X Offsel |
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NoFailed; |
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Figure 2-11 INVALID Laser Line - Laser Line is OUR of Laser WOI

2-16 Agilent SP50 Release Notes



Version 3.1.6 Release Notes 2

Calibration Result Window

Existing Calibration Result Window

Drawbacks of the existing interface:

¢ No indication on failed parameters when BAD Calibration
occurs.

¢ Only the last calibration result is shown in the end of
inspection. If there is a BAD Calibration on Off Mode or Scan
Mode and GOOD Calibration on ROI Mode result, users may
miss those results and assume that it is a GOOD Calibration
result for all Modes.

¢ Information displayed on the range tolerances for Laser
Angle and H/G Range which determines a GOOD/BAD
calibration result.

¢ No indicators or information on what has gone wrong when
BAD Calibration occurs.

C§ Engineer Level: Board - 5P50-69_calib RepFile - cpiSilrep Inspection -0 o ] 3
@ . F
[~ ]
Inspect Eject Tooks Search
Wieww. - - Wiew. - Config -
<@ Passed

<l Failed

Deposit Results/Thiesholds

Depost
Sise FEEEIEIEEE
st GOOD CALIBRATION
Messuied < Thies > Thes
Area (7]
Height {ur)
Volume (%) RefDes Height Grey G Scale in Z (um/grey) = 3.31
% Offset furs]
¥ Offet fum] pald 29.59 Laser fngle (degrees) = 58.9
Bridging pais 44.94
¥ Scan Sense (pixels) = 3.2
Inspection Enr Summary paz@ 59.77
. <Thes > Thies pazs 74.67 ¥ Global (pixels) = 2.87
ea i i
238 88.86
Height [ [ » H/6 Range (um/grey) = 8.11
Yolume o 0
o Off et [i] 0
YOfset | o 0
Bidgng | ©
distart| | @ (@ &y | D c\Documents andsett\n.‘.‘ ) Operatar Level | &) Engineer Level: Board... 1 laser.bmp - Pairt = | W satem
«
o (3 & @)= Friday

Figure 2-12 Screenshot of GOOD CALIBRATION
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=i x|
Inspect Eject Tools Search
View.. & - Wiewr.. = Config. -
< Passed
<l Failed

Depasit Resubs/Threshalds
Deposic

Shape

Algarithm

Measured < Thies 3 Thies
Area (%]
Height [um)

Walume (%) RefDes Height Grey Scale in Z (um/grey)
5 Dffset fum]

¥ Offset um] pals 62.42 . Laser fngle (degrees) =
Bridging paz@ 65.35
Inspection Enor Summary pazs 68.85

< Thes ”Uh'as pada 71.93 . ¥ Global (pixels) = 1.

¥ Scan Sense (pixels) =

Area
Height
Yolume

0
0 H/G Range (um’grey)
o

X Dffet 0
o
0
o

coo

¥ Offset
Bridging
No Failed:

=

Eﬁﬂarl‘ SEINe. . ‘ Ec‘\wn.l g(umpm‘ () Metw. . | [3JRemo. | Bak ‘mes.ul _lbin Gpera, ‘,ﬁi Engin... ‘jjunt\tle‘..‘ BB R s

Figure 2-13 Screenshot of BAD CALIBRATION
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New Calibration Result Window

Improvements of the new interface:

¢ Failed parameters will be highlighted in RED and shown in
the table when a BAD Calibration result is obtained.

e At the end of inspection, the calibration results of each
inspection mode will be displayed in a table.

¢ Possible root cause of BAD Calibration will be shown in a
message box.

@ Engineer Level: Board - SP50-C04_cal RepFile - cpi3dlrep Inspection - 0 [ o

Inspect Eject Tools Search
Wigwy. - - Wiew - Config 4
<P Passed

G Failed

Insp Mode Btatus Fail Parameters

Deposit Results/Thresholds

Deposit
Shape
Algoiithm

Measured < Thies > Thres

Aea %)

Height [urn)

Volume (%) RefDes  Height G H/G Range (um’grey) = B.17 (8-8.5)

 Dffset furn)

¥ ffset fum) pals 158 Laser fngle (degrees) = 68.18 (59-61)

Bridging pazf 2p8

Inspection Enor Summary pazs 257
< Thres > Thres 382

Scale in 2 (um’grey) = 8.73

¥ Scan Sense (pixels) = 2.77
Area

Height
Wolume

o
0 ¥ Glakal (pixels) = —1.64
o

% Dffset i
o
0

cooolo

¥ Offset
Bridging

Insp ed!
iastart‘ “data ‘wwetMaetlng-ltnnnactmn | 33 Phota ‘ —bin ‘mnolpEnglne-Mlcrnsnft w.‘l BB 13

] i : S
#f homing.bmp - Paint ‘ & Operator Level ” & Engineer Level: Board ... 1’53 SPS0GUI - Microsaft \hsua.‘.‘ b

Figure 2-14 Screenshot of GOOD CALIBRATION
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Board - SP50-C0: P ] 55
P P
L 4 »
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<G Failed

Insp Mode Status Fail Parameters

H/G Range (um/grey)

H/G Range (um/grey) = (8-8.5)
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H/G Range (um/grey) (8-8.5)
Laser fngle (degrees) (59-61)
Dieposit Fesuls/Thresholds

Deposit
Shape
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Measured < Thies 5 Thies

Area[z)
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Valume (%] RefDes  Height

 Dffset um)

¥ ffset fum] pals 158

Biidging paze 208

Tnspection Eror Summary paZs 257

<Thies > Thres pa3f 362 ¥ Scan Sense (pixels)

fiea i
Height
Volume
 Dffset
¥ ffset
Bridging
Mo Faled:

Scale in Z (um/grey)

¥ Global (pixels) = B.

o ooooolo
cooco

Waiting For Board 312RC2

Figure 2-15 Screenshot of BAD CALIBRATION
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Figure 2-16 More screenshots of BAD CALIBRATION
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A message box will appear to provide users with some of the
possible root causes of bad calibration, as seen below.

Check if the lager ig within the WOl
Check if the laser line is parallel.
Ensure that the calibration plate is clean.

For details troubleshooting, please refer to SPS0 ACI Hardware Manual
under SPE0 Laser Setup and Calibration = Laser System Setup = Troubleshooting section

Figure 2-17 Possible root causes of BAD CALIBRATION
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Ease of Programming

3-2

In order to achieve this goal, users will have the ability to
inspect all deposits of single algorithm types and get
summarized inspection results by algorithm type. Furthermore,
user will be able to run 5.15 sigma repeatability tests on

deposits of an algorithm types as a guidance to obtain and set
the best thresholds.

Besides that, the new Database Management window allows
users to backup database files and deletes database files from
the GUI and the Algorithm (Device) Editor will automatically

log changes made to database files into CPI's log directory, for
easier reference.

The enhancements include:
* Database Management

¢ Inspect All

* Device Editor's Log File

Agilent SP50 Release Notes
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Manage Existing

Agilent SP50 Release Notes
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—— An option in the ‘Manage
Existing’ tab for users to
backup and delete from
GUI

File: M ame

datad.dat

data/blank-databaze. dat

E-3] datarbwl 034 line_2 dat

40

2.0

oo o

=

E=Z| data/Calplate_Insp.dat 14 0

Backup |
Delete |

Figure 3-18 ‘Manage Existing’ tab

| ¥ Engineer Levet: Boar

_ =
Boe ¢ @ s 6
Irispesct Abort Eject Tools Search End Training
Wi, - ‘ By, e ” Wiew ..
“File Name C¥ Database M x|
Bl cuong ran Cresteew: [based on) | Load Existing | Manags Existing |
Bl o —t New confirmation
= .
s = ol B message appears if the
=
g e = new database name
=
data/blank-database dat 20 attem ptS tO OVe I‘Wl‘lte
=1 data/GoldenPostDatabase dal o = ..
: it = the existing database
Mew Fils Mame: |1 2 dat Create |+

name

~ Deposit Results/Th  Location  Chcggfady % Ccpihdatal

Cancel

S::s:“ q Database Management
Algorithm C:hephlhdatahl 2 dat exists
Would you like to replace the existing file?
Area (%]
Height (um] ‘Yes and Backup Cancel
Volume %) —
% Offset (um) |

Figure 3-19 New ‘Confirmation” message
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Inspect All

New "Inspect All" functions in Algorithm Editor (Device Editor)
with Repeatability option.

pa_0996x0296f004 - Paste

Main |

Single Inspect

G Algorithm I@ pa_0996x0296004

¥ Algorithm

Comment

Paste Size ¥ [um)
Paste Size ' [um)
Search Area = [um]
Search Area 'y [um)
Mominal Height [um]
Wolume Fill [%)

Area Fill (%)

Mominal Paste Factor (%]
Mode

Paste Threzhold [um)
Outlier Threshold [um]
Bridging

Bridge Threshold [um]
Bridge Thickness [um]
Report Peak Height
Copper Thickness [um]

Upper Area [%]
Laower Area (%]
Upper Height [um]
Lower Height [um]
Upper Yolume [3]

Lower Yolume [%]

pa_D0996x0296f004
Automatic Paste part
936
296
2450
740
130
100
100
100
& 0-OrneBlob =
100
180
& 0 - Mo Eridging -
40
1]
@ 0-0f =
1]

=l | | Summarized inspection

results by algorithm
type

Repeatability

Run 5.15 sigma
repeatability tests on
deposits of an algorithm
type

— Option to choose

‘Single Inspect’ or

Upper & Offzet [um) 200 :R et
epeatabilit
| custee 5 MEfeat il bl |Z| P ¥
m B = = H Fed !
Inspect  Inspect All Freset Mext.. Save Create Aszsign
1
= Waiting Single Inspect | |_
I Repeatability

Figure 3-20 ‘Inspect All’ function
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# Offset [um)
¥ Offzet [um]
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Config...

=1

Rectification Mode: Off

AreaFil

Device Type Data | i Sigma =Threshold Err | =Threshald Err

Noming — |pa_D893x0193f004 Height (um) 135 [ [
Made pa_D393x01931004 Area 1A00% 1133
Paste] |Pa_0993x01G3f004 Yolume (110)% | 1019

~ |pa_nagsx0193io0d ¥ Offset (um) 3
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Eridging
Erridge CSY Report
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Bridging Box Adjustment
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Figure 3-21 Inspection results for single algorithm type — Single

Inspection

SP50 GUI - 5.15 Sigma Repeatal

v - Inspect All Results

Device Type Data | Process Widths | Repeatahility % hin I Mean =Threshald Err | =Threshold Err
pa_0994x03941004 Height (um) 60 145 145 145 1] 1]
pa_0994x0394004 Area (1101% 101 52 952 952 1] 1]
pa_0994x0394004 “olume (1107% 100 1092.33 1092.33 1092.33 1] 1]
i _0994:0394004 X Offzet (um) 400 20 20 20 1] 1]
pa_0994x0394004 Y Offzet (um) 400 -40.33 -40.33 -40.33 1] [
Legend
Poor
- Min, Max _Mean are average inspection results of
single pad C5Y Report

- Mo. of emors shows number of deposzits with error
occurence in all inspections

Save As

Agilent SP50 Release Notes

Figure 3-22 Inspection results for single algorithm type — Repeatability
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Global Paste

Q Engineer Level: Board - SP-50-A-3_hdpa_9999x9999f99:

&8

(] ~d

BE Algarithm IQ Global-Paste
E

Inzpect Aabiart
ey = | By... Jm pa_9999x9999999 Config...
g '_f'c‘-_‘SS:d . Search Area %% 250 Rectification Mode:
allen
Q bk © »Area »YOfzet >Volume. Search Area 2 250
‘Q hi5s »irea FrOfzet »Volume, Mominal Height [um) 130
‘@ hrd »area »vOffeet > Volume. Yalume: Fil (2] 100
g hi3 >3 0ffset >V Offset, e
g hi2 <Area <Height. <%clume. szl oo
<@ i <Aea<Height <Walume.
Device Type Data | Min | | Mean Sigma =Threshold Err | =Threshold Err
pa_994:x0695004 Height (um) 140 140 1} 1} 1)
pa_0994::0698f004 Ares (1M0)% 1838 1838 1838 o o 1
pa_0994x0696f004 olume (1.1 00% 1974 1874 1974 o o 1
pa_0994x06961004 WOzt (um) 130 130 o o a
pa_0994:x0695004 Y Offset (um) 415 415 1} 1} 1
pa_ 099305541004 Height (urm) i i i i i
- Deposit Results/Thresholds pa_0993x05541004 Area (110)% 0 0 0 0 1
Gzl pa_0993x0594004 “olume (11073 i i i i 1
Sfiepe | [po_posaxnss4ione ® Offset (um) i i i i i
Algoithm | [pa_nossxose4rone ¥ Offzet (um) 0 0 i i 1
pa_ 09940453004 Height (urm) 140 140 i i i
Measured < Thres > Thres pa_0994:x0493004 Area (14 0)1% 1853 1853 1853 i} i} 1
Area (%) [ pa_01994:x04931004 alume (101 0% 1989 1989 1989 ] ] 1
Height [um] | pa_1994x04931004 ¥ Offzet (um) 161 161 i i 0
Yalume [%) | pa_0994:x 04951004 ¥ Offset (um) 414 414 ] ] 1
# Offset [um) | ma 004304 Heirikt 11w n n n n n
¥ Offset [um) |
Bridging CSY Report
~ Inspection Emrar Summary Save s |
< Thres > Thres
A[?ja 2 i PR T O [ay
S;‘E;L -; -” Lower ¥ Offset fum] 200
®Offset | 0 | ]
v Offset | 0 | 4
Eridging | i} - . "4 ] - H! WH *
o Fetlzst - [Hgpect Inspé;t All Fesef (P Save [Lreate Assign
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=]
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3-6

| Waiting For Board

M
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hd]

Figure 3-23 Inspection results for Global Paste — Single Inspection
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SP50 GUI - 5.15 Sigma Repeatability - Inspect All Results #
Device Type Data | Process Widths | Repeatability % Min hax Mean =Threshold Err | =Threshold Err | «
pa_0993x05941004 Height (um) 003 139.33 139.33 139.33 1] 1]
pa_0993x05941004 Area (1100% 003 1005 1005 1005 1] 1]
pa_0993x05941004 “olume (141 07% 003 107867 107867 107567 1] 1]
pa_0993x05941004 ¥ Offset (um) 19005 24 67 24 67 24 67 1] 1]
pa_0993x05941004 Y Offset (um) 19995 -32 -32 -32 1] 1]
pa_0994:x0493f004 Height (Lm} 9009 141 141 141 u] u]
pa_0994x04935004 Area (1100% 003 97933 97933 979.33 1) 1)
pa_0994x04935004 “olume (141 07% 003 1062.33 1062.33 1062.33 1) 1)
pa_0994x04935004 ¥ Offset (um) 19005 23 23 23 1) 1)
pa_0994x04935004 Y Offset (um) 19995 -34 -34 -34 1) 1)
pa_0994x0394£004 Height (um) 003 141 141 141 1] 1]
pa_0994x0394£004 Area (1100% 003 96233 96233 962.33 1] 1]
pa_0994:x0394f004 “olume (1010)% 9009 1043 1043 1043 Ju] Ju]
pa_0994x0394£004 ¥ Offset (um) 19005 2833 2833 2533 1] 1]
pa_0994x0394£004 Y Offset (um) 19995 -32 -32 -32 1] 1]

e MOOARMPOREINL Hesiciht f1im anna 14n 14n 14n n n LI
— Legend
Poor
- Min, Max _Mean are average inspection results of
single pad . C5¥ Report
- Mo. of errors shows number of deposits with error
occurence in all inspections Save Az |

Figure 3-24 Inspection results for Global Paste — Repeatability

Device Editor Log File

Algorithm (Device) Editor will automatically log changes made
to database file at CPI's log directory.

! device_editor.log - Notepad o i EIIEI
File Edt Format Wew Help

DE azlold-ref 20-apr-2007 22:53:43 -
Time Algorithm Type Item Changed old  New

22:53:43 pa_0940x1440F100 Eridge Threshold (um) 4] gl

22:53:46 pa_0940x1440F100 Eridge Thickness (um) 0 1

22:54:45 pa_05940x1440F100 Eridge Threshold (um) 1 4] H H

22:54:40 pa_0940x1440F100  Bridge Thickness (um) 1 0 Changes in the Algorithm

be azl014-ref 23-Apr-2007  16:16:56 Editor will be updated in the

Time Algorithm Type Item Changed 0ld  New . . .

16:16:56 pa_2007x2007T07% Bridge Threshald (um) Q 2 device ed/tor.log file

DE 1645999 _t-all 23-Apr-2007 18:20:54

Time algorithm Type Item changed old  Mew

15:20:54 pa_3658x1372T084 Bridge Threshold (um) 0 I

_u] ¥

| L1, Call 7
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Improve Small Deposit Measurement

The improvement that had been done for small deposit measure:

* Software changes allow the user to reduce the Paste
Threshold to the minimum possible value to achieve an
accurate A and V measurement while Reported Height is
calculated from the peak height region only.

¢ Peak Height is a user defined percentage (specified in the
InspUnitConfig.xml) of the pixels that correspond to paste.
This feature may be turned on/off per deposit type in the
algorithm editor.

e Paste Volume is calculated from Area and Average Height as
in previous versions of software.

Improvement on A,H & V Measurement

Peak Height A

Reported Height ———-

Average Height — — —-

Paste Threshold ———-
/ Measured
Volume
/ Measured Area @
H = Pass H = Pass H = Pass
A = Fail A = Marginal A = Fail
V = Falil V = Marginal V = Fail

Please proceed to "Setting Up Report Peak Height".
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Setting Up Report Peak Height

To report peak height, this can be turn on in the algorithm

editor:
A
Main I
4= Algorithm IQ pa_0B10x2210F100 j
Wl Algorithm | pa_0610x2210f100
Comment Automatic Paste part
Paste Size = [um] E10
Paste Size 7' [um] 2210
Search Area X [um] 1372 R Actlvate the Heport
Search drea’r [um] 4572 .
MNominal Height [um] 150 He'th Peak fOr
Volums Fil () 100 particular packages
Area Fill (%) 100 .
Mominal Paste Factar (%] 100 by SeIeCtlng - 1 - On
tode @ 01-One Blob -
Paste Threshold [um] 70
Outlier Threshald [um) R00
Bridging @ 0- Mo Bridging -
Bridge Threshald [um] 1)
Bridge Thigknessum)
———
Heport Peak Height @0-0f 7 :f_
Copper Thicknes
Upper érea () 130
Lower Area (%) 70
Upper Height [um] 190
Lawer Height [um] 110

Figure 3-25 Algorithm Editor

To set the range of the report peak height, this can be done in
the InspUnitConfig.xml under the c:\cpt\data folder:

InspUnitConfig.xml
<ComputePeakHeight>
<Active>false</Active>
<HistogramStartRangePercent>N</HistogramStartRangePercent>
<HistogramEndRangePercent>M</HistogramEndRangePercent>
</ComputePeakHeight>
Where:
0%<N<M
N <M < 100%
Default values 80% (Start) and 95% (End)

Agilent SP50 Release Notes 3-9



3 Version 3.1.6 Release Notes

Copper Thickness

The copper thickness can be measures from a scan image and
entered into the system to compensate for height and volume
exaggeration.

Download the ImageJ software from this website
http://rsb.info.nih.gov/ij/index.html.

This software calculates the gray level of the image taken.

Copper thickness = (Pad Gray Level — Background Gray
Level) * H/G Ratio

Example:

Copper thickness = (76 — 68) * 3.5 = 28um

For further information, please refer to section "Using
ImageJ" on page 11.
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1 Open up the scan image from c:\cpt\img\scans by using the
ImageJ software.

2 Enlarge the image by pressing the ctrl & + at the same time.

3 Go to the specified pad that is not totally cover by deposit by
scrolling through the image.

File Edit Image Process Analyze P
O|o|x|ol<| 4]+ Al

Scralling tool

Window Help

| |2l4]alAm]_| =]

S

-

4 Draw a rectangle around the pad that is not covered by the
deposit using the Rectangular selections tool.

5 Under the Analyze tabs, choose measure. The result will

appear as shown below.

=1
|area fivean Yin |max | =]

1 1 \109.934’06 114

File Edit Fo

—
-

«| i__’_

6 The mean pad grey value will be used in the calculation.
7 Repeat the same steps for the substrate grey value.

8 By using the H/G Ratio value to calculate the Copper
Thickness. This value can be found in the c:\cpi\data\
Paste_3D_Calibration_Data_ROI.txt.

3-1
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Defect Prioritization on the SP50 Inspection Report

Defect prioritization option give the user an option to choose
the one type of defect to be reported out in the *.rep file rather
than all the failure for that particular deposit.

The current software behavior:

¢ All the defect items for a deposit will be list at the end of the
deposit result line and will only list one fail item according to
the preset defect priority.

¢ There will be an interface for the user to select the defect
priority and those setting will be saved in the
InspUnitConfig.xml.

¢ User can revert back to previous reporting type by disabling
this function in the Tools menu.

*
2 Panted Apply to *.rep
Gl Fadedt (5] f
:%::: Colegony Tools for: Pricrity ile
it b7 E¥iiiffaetcVokume 0 :-'r"'xr " - —
B b s SV ) Inapnction [Germal] ORITY
ﬁr\:i it =) Aatomaiic Bridging o [ Datec
RHI  okime ) Reimerce Flare Rowizahon n tea te 1 2 3 4 5 &
) Repoas
TN Fiopnatably Teits e frea R LT M s e e Priori
) 9 Cbmation L P bt Ohei £ & £ £ & riority
O % Table bl i prority .
T Losas Sehg slickon, fansscire OTRY £ O F £ 0 F selection
) Camrran L L H Heighi ra ol =l B e =
]} Lighting Contolla
[} Vinusbsaiion Rest Veme © o
Diapest Rl T hiniskls 3 [Prlosty Bridgng © © o
) Digital 10 =4
(1] ] W Wriviras I =
Sheps e Reset
Drevice Typs
Maased < Thad » Thins
dupa %]
Hesghk [um)
Wk (%]
X Olend ]
¥ D fum]
Blriigng
Inapechion Esor Summany
< Thees » Thees
Hraa 1 1]
Hesght (1] ]
wobare  [EIN o
o Oifgst (1] 1]
* Ot 3 0
Brdgra 0
NoFaied [N

Waling For Board
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3

] =10 2]
File Edit Format ‘View Help

goard: SP50-PO4_accpin, operator: developer, 10-aApr-2008 15:19:10, BC: BarcodeO LO R3.1.2Z.RC2 0 5 s1 ;[
refDes stencil  Type area  wol X ¥ HT Err

hirl sp-1 pa_loooxod40ofloo G52 796 11 -42 142 104 <voffset.

i sp-1 pa_lo0ooxod400floo 49 787 -4 -38 141 104 <voffset.

hir 7 sp-1 pa_loooxod40ofloo 822 683 4] -3 141 104 <voffset.

Ul sp-1 pa_0400x2000f100 996 890 -5 -14 103 (o]

hir2 sp-1 pa_loooxo30oofloo 867 1034 7 -30 131 4 <voffser.

hir 5 sp-1 pa_loooxo300floo 787 993 -11 -33 139 5 <Area.

hr & sp-1 pa_loooxo300floo 868 1069 -1 b 135 o]

hir3 sp-1 pa_loooxozoofloo 734 638 4 -4 138 105 <Area.

hir & sp-1 pa_loooxozoofloo olo 713 -8 -26 133 100 <volume.

hirga sp-1 pa_loooxozoofloo 980 759 -4 -9 135 100 <volume.

Agilent SP50 Release Notes
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Display Min, Max, Mean, = 3 Sigma values to Area, Volume & Height Chart
on Result Views

After an inspection is completed, the charts view on the
Engineer level will be displayed.

e Min values to the charts for Height, Area and Volume.
e Max .values to the charts for Height, Area and Volume.

e +3 sigma values to the charts for Height, Area and Volume.

e 4 Config... -

Property —3sigma Mean +3zigma

Height (Microns) 191.8 235.1 279.1
Area (Percent) 64.8 93.1 121.3
Volume (Percent) 188.3 146.8 181.3

179.8 287.8
Mean Height (235.1 Microns)

51.2 121.6 85.7
Hean Area (93.1 Percent)

188.1
Hean Volume (148.8 Percent)

Figure 3-26 Charts view on the Engineer level

3-14
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ART to Display Paste Limits

This is a new feature added to the error images to include the
result and thresholds.

After an inspection is completed, the ART displays

e Min, Max and actual values of the height, area, volume, x and
y offset.

e This feature can only be turn on in the c:\cpt\data\ config.txt
file by setting the image_save feature to Image_save 4 100
500000110 1.

The first value force it to save into the AQT server and the
last value is to render the image to include the value of the
height, area, volume, x and y offset of the fail deposit. Plus,
the thresholds value will be include into the error images.
The last value can be set to 0 to disable this feature.

Pi68664-Agilent Repair Took: ADI_SP [Board Yiew Mode] g —|& x|
File User Stage Board Image Defect Tools Help

= Loout @cmse &) Unda Frint

TestRun:  [Teste

M PDT Av“j_

18 0 % m Status i Cornpanent Defect Repair Action: Camment I

hd uD1 PASTE-TO-PAD < XOFFSET =
hd HR1 PASTE-TO-PAD » XOFFSET
v HR2 PASTE HEIGHT LOW
PASTE-TO-PAD » XOFFSET
¥ HR3 PASTE HEIGHT LOW
| PASTE-TO-PAD = XOFFSET
A LT win: 60, mae: 120 hd | HR4 | PASTE-TO-PAD » XOFFSET | =
H:126 ,min:130 max: 170 - 1 e — T 1=l
V:82 min: 80 max: 120 =5 g B
X:40 min:-30 max: 30 €] 0K
Repaired Repair Later. False Call Variation OK

¥Y:29 min:-30 max: 30

Enami

User: Testlser [poards Gpened: 2 [TableRows: 10 lactive Rows: 10 [5me: Be6B4 [Board Type: SF50-PO4_AccFin [ aasPu

Figure 3-27 Based on these measurements, the operator can easily
determine its status : False Call
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Using Barcode to Trigger AWA

3-16

This is a feature that uses the barcode to trigger the AWA.

When a barcode is read by the machine it tries to find a match
in the barcode_list.txt file and if there is no matching barcode
found, the system does not proceed. If a match is found the
software then tries to get the board's width from the
corresponding .plx (or .pls) file. If a width is found the system
will try to change the conveyor's width, but it will wait until the
machine is empty — there must be no board in the machine.

Steps to Setup Barcode Triggers AWA

1 Ensured there's a barcode_list.txt in c:\cpi\data folder (as
shown in Figure 3-28).

o ] 4
File Edit Yew Favorites Tools Help | :,'
@Back A \_') T T ‘ f..\J'Search ! Folders | Ev
Address IQ Ciiepildata j e
| Mame = Size | Typ ~
File and Folder Tasks % [Cdef File
) \)Lighting File
Ii\]p Reniame this file S Flelt
] Mave this file M File
) Copy this file Doy File:
£ Publish this File ta the (e File
ieb PAs File:
() E-mail this file [Cus0n File
é Prink this File e Iﬂalternative_types.dat OKB Dal
¢ Delete this file = B ; LKE ML
1KB XML
1KB Tex
Other Places 1KB THT
_ 2KB DAl
= 1K CALT
(=) My Documents | 4
|Type: Text Document Date Maodified: 8/15/2008 12:05 AM Size: 152 bytes 152 bytes | J MMy Computer &

Figure 3-28 The barcode_list.txt file
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Below is a sample of the barcode_list.txt file.

[P barcode_list.txt - Notepad B ] |
File Edit Format Yiew Help

mode O =]
string »wew

b 004 adPlus_top_180.plx

b 602 adprlus_top.plx

b 307 SP50-C33_calib_qgfp.plx

b 123 az10143. plx

b 987 betalz-fullnocolons. plx

Figure 3-29 Sample of the barcode_list.txt file

2 Open the config.tat file which is located in the C:\cpi\data

folder.
=100
File Edit Yiew Favorites Tools Help | ':f'
@ Back - J - 'ﬂ‘ /_ ) Search I~ Folders -
Address I‘_’) Ciicpitdata j Go
& | Mame = | Size | Typ &
File and Folder Tasks  # [2)us00 File
A s Fil malternative_types.dat 0KE DAl
'Em sttt =] AutoBridgeCanfig. xml LKE XML
[y Move this file BackupCalibratedLightingvalues, xml 1KB XML
[ Copy this file [Z] barcode_list bt 1KE Tex
@ Publish this file ta the barcode_list.txt_ 1KB THT
web |ﬂ blank-database. dat 2KB DAl
(=) E-mail this File = calibrate. cal 1K cAl
q‘a Print: this file = i igtimgY alues, xml 1KB ML
3 Delete this file alplate_Insp. dat QKB D&l
12KE Tex
1KE PRM
Other Places S T 1KE FPRA
o : database_map.old Type: PRM File 1KB OLC
=) cpi ™| database map.kxt Date Modified: 5/15/2008 12:22 &M 1KE Tex™
[;D My Documents vl A4 Size: 59 bykes »
|Type: Text Document Date Modified: &/14/2008 10:27 PM Size: 11.5KE [11.5 kB | “¢ My Computer v
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3 In the config.txt file, change the number of the barcode to 1
in the barcode field as shown in Figure 3-30 below.

B config.txt - Notepad - 10l x|
File Edit Formak Yiew Help
# 5:_s5e 0 1 to turn LEDs on for block skip inspection. (0} -]

Barcole
5 F"barcode readers on the system [0, 1 or 2]. (0)
# 2: This should not be modiftied (0)
# 3: This should not be modified (1)
: This is specific functionality designed for tracking of boards. (0)
0 - Nothing enabled.
1 - After a board is inspected, the following board will automatically
take the previous barcode for the next board.
2 — If no barcode is read in it will continue to use the last good
barcode until another valid one is read in.

LE L L L L
IS

digital 1 2000
# 1: set to 1 if there s digital ifo, or 0 for offline software. (1)
# 2: puration in milliseconds of "board failed” SMEMA signal. (2000)

pual_file 0
# 1: set to 1 to allow automatic change-over between two files based on
&+ digital input, blockskips or fiducials. (0)

False_fail 1
# 1: This is a bitfield which determines how false failures are handled in

&+ the action on failure menu. (5)
L 1 - enable marking of false fails in the action on failure menu.
& 2 - remember previous false fail marking when re-inspecting a board :J

Figure 3-30 Changing the barcode number

4 Check the Registry at \HKEY LOCAL_MACHINE\
SOFTWARE\MV Technology\GS-1\Barcode'.

Create the BarcodeTriggersAWA if it is not in the list. This
can be done by right clicking and choosing New, followed by
choosing DWORD Value and then name it as
‘BarcodeTriggersAWA'. Set it to (1) to enable Barcode
Triggers AWA, or set to (0) to disable the function as shown
in the figure below.

4| Hame Type Data
[a0)(Defaulr) REG_SZ (walue not set)
[abl acTruE ” L

8 Barcode Triggersawd REG_DWORD x0000000L (L)t
8] Elockeme = TOOUI000 (0}
[a8) Counttncrement REG_SZ 0
[aB]countmask REG_5Z AARAARANARNARRARRAARRARRAARNR
[28] cauntoffset REG_SZ 0
[8Loadinkeverse REG_DWORD 0x00000000 {0}
[R8Mode REG_DWORD 0x00000000 (0}
28] 50urce REG_DWORD 0x00000001 (1)
[R¥]TopBottomPerLane REG_DWORD 000000000 (0)
TopBottomPerLine REG_DWORD 000000000 (0]

| Type REG_SZ intermec

[R8FWiriteBarcodet omponents | REG_DWORD 0x00000000 (0}
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b Set Active and Type to ‘datalogic’ or ‘intermec’, depending
on the type of barcode that is in use.

Mame Type Data
I{Defaultj REG SZ [value notk sek)
CTIVE REG 52 e ———
BarchETriggers.ﬁ.W.ﬁ. REG_DWORD 00000001 (1)
[B¥)Blackskip REG_DWORD 000000000 {0
Cu:uuntlncrement REG_3Z 0
CDuntMask REG_52 NNNANMNAANRRARNNANRANNNNAANNN
[ab]Countoffset REG_SZ 0
LDadInReverse REG_DWORD Q00000000 {0}
[R¥Made REG_DWWORD 000000000 {07
B8] saurce REG_DWORD 000000001 {17
TDpBDttnmPerLane REG_DWORD 00000000 (0}
mnnvl i RES-—EHISRE Le0AN00000 {0}
Ab|Tupe REG_SZ intermec
WriteBarcheCDmpDnents REG_DWORD Q00000000 {0}

Figure 3-31 Example of both Active and Type set to ‘intermec’

6 Go to "\HKEY_LOCAL_MACHINE\SOFTWARE\MV
Technology\GS-1\Barcode\Datalogic or Intermec' and set the
LOGENABLED and LOGFILE as shown below.

Marne Type Data
{DeFauIt]l REG_SZ (value nok setk)
BarchEDeIay REG_DWORD 00000000 {0}
BARCODEREADERS REG_DWORD 00000001 (1)
BarchESeperatDr REG_SZ
BARCODESF‘ERCLUSTER REG_DWORD 000000002 (2}
BF'.LIDRF'.TE REG_DWORD Q00002580 (9600)
EWTESIZE REG_DWORD 000000003 (3)
EXF‘ECTEDMAXCLUSTERDURF'.TION REG_DWORD 000000005 (5)
INITSTRING REG_52
BH)LMNES R SA0000001 (1)
BEMTTEENABLED REG_CAWORD 000000001 (1)
E_"l QIGFILE REG_SZ c:hcpitlogibarcode. o
BH)MASTORED ERS REG_DWORD e
RE)ParITy REG_CAWORD 000000000 {0
SERIF'.LF‘ORT REG_DWORD Q00000004 (<)
STOF‘BITS REG_DWORD 00000000 {0}

Agilent SP50 Release Notes
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If the barcode function was enabled, the title bar on top of
the window will also display “Barcode - Barcode" as shown in
Figure 3-32).

¥ Engineer Level: Board - adplus_top RepFile - cpi029.rep Inspection -0 Barcode - BarCodeéns =]
Wigww - By = isw - Config =

(lla REGwe [size |mis Rectification Mode: Scan

B aocos100m0m201 341570 13

madplus_top 806368 2C

mcamlate_Ca\_DE 656 14
mcamlate_lnsp_m 613 14
mhIEQETEb 355 1%
mao_ﬁm 63-3 15704 0

mSPSDVA—UB 1835 0g

Deposit Results/Thresholds

Deposit
Shape
Device Type

Measured < Thres > Thres
Area (%]
Height [um]

/
L

N
\

A
I

AN

VA
IEEIEEIOOE —_—

Pavata

NAA

Vokme (%)
% Offset um)
7 Offset um)
Biidging

Inzpection Eror Summary
< Thres > Thres
Area
Height
Wolume:
# Dffsat
*f Offset
Bridging
No Failed

[ Waiting For Board

Board Availahle From Upstream Rail 312RC2 =z

Figure 3-32 Barcode — Barcode displayed on the title bar

Also, if the BarcodeTriggersAWA function was enabled in
the Tools > Machine 10, the 'Waiting for Good BC signal' is
active as shown in Figure 3-33. Now, the machine is ready for

Inspection.

Categony:

=1 Reparts
[ Repeatability Tests
] =¥ Calibration
O] XY Table
[ Laser Setup
[~ Camera
=7 Lighting Cantraller
] Visualisation
[ Pricrity
3 Digital 10
'} M achine 10
7 Auto 'width Adjust
1 Maintenance
[ Dual Files

Inputs

Emergency Stop
Bioard Present Raill
Board Present Rail2
Hit' Passthru Raill
Air Pressure

Hu Passthru Rail2
Maintanence

A'h Mowving

Tools for: Machine 10
Outputs
Inackive & |Flash Green
Inackive Flash Amber
Inackive Flash Red
Inackive Pulse Alarm
Two Sided Inspection
Inackive EBarcode Dela:
Inactive Earcode Trigger

Inactive

Yiew PLC Information. .

‘Waiting for Good BC sig

op Eoards Loading

Inactive
Inactive
Inactive
Inactive
Inackive
Inactive

Good Barcode Fa
Enable A'wa
Home & A
Calibrate AWwa

Inackive
Inactive
Inactive
Inactive

x|

(Space barto toggle)

[

Figure 3-33 ‘Waiting for Good BC signal’ highlighted
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7 Switch ON the upstream SMEMA signal; then the barcode
reader will be triggered to read the barcode. After an audible
beep, the barcode reader should turn OFF.

If the barcode read was not in the barcode_list.txt, a warning
message will appear on the screen as shown in Figure 3-34.
In this case, the user need to reset the PLC (refer to "PLC
Reset Procedure" on page 24) and make appropriate changes
in the barcode_list.txt.

¥ -1ox]
- A
&h
Tool: Search
Wiew.. - By.. - R - Zonfig... -

File Name | Size | D¢ Rectification Mode: Scan

341570 1=

806368 2C

556 14

= oo
5 ol

613 14

o,
o

FEF "
mupoon, =

oo B=

355 1%

g
g

15704  OF

Bl B s

1895 OE

0
ol oy
gg 0[O oo
Deposit Results/Threshalds =28 5 oo
Deposit
Shape
Algarithm

Measured < Thres > Thres
Area %)
Height [um]
Wolume [%]
# Dffzet (umn)
't Offset (um]
Bridging

Inspection Eror Summary
< Thres > Thres
Airea
Height
Wolume:
# Offset
¥ Offset
Bridging
No Failed:

Came il d
[ Waiting For Board Board Available From Upstream Rail 312RC2 = | 11:54 AM

Figure 3-34 Match Not Found message
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q Engineer Level: Board

8 If the barcode read was in the barcode_list.txt but the *.plx
file is not in the CAD folder, there will be another warning
message as shown below in Figure 3-35. In this case, create
or copy the file needed into the CAD folder and click the
Retry button. If the users choose to click the cancel button to
abort the function, the user needs to reset the PLC (refer to
"PLC Reset Procedure" on page 24).

® o g 5
& B a0
|hspect Abort Eject Tools Search End Training
Wiew .. e | By... g | e .. = Config.. -
& Passed
% Failed

i Deposit Results/Thigshalds

Deposit
Shape
Algorithrm

Measured < Thres > Thres

|
|
|
|

Area %)
Height [urn]
Wolume [%]
= Offset [um)
' Offset [um)
Bridging

i Inspection Erar Surmmary ———————————
< Thres > Thies
Walume

1] 1]
1]
# Offget

|
|
T Offset |
|
|

Area
Height

=il=i|=]=

Bridging

1]
o
m | |
o
Mo Failed: 0

Automatic comveyor width adjust for spS0-c33_calib_gfp.plx Failed - Could not get board
width for spS0-c33_calb_gfp.plk. Please see logfaws.log for more details.

Cancel |

Figure 3-35 Error message
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9 Below is a screenshot of the Barcode Triggers AWA function
running. Users will see the message "AWA GUI ON" shown in
the status bar at the lower part of the window.

q Engineer Level: Board - sp50-c03_cal RepFile - cpiD29.rep Inspection-0 Barcode - 608

=]

e @ [ ”

Inspect Aot Eject Taolz Search End Training
Wien .. = | By.. - | Wien .. = Config... =4
@ Passed
@ Failed

~ Deposit R esultz/Thresholds

Deposit
Shape
Algorithm

Measured < Thres > Thres

Area [Z]
Height [umn]
Volume [%]
2 Dffzet [um]
¥ Offzet [um]
Bridging

]

i Inzpection Error Surmmmary
< Thres > Thres
Area 0 ]
Height i}
Wolume |
= Offset |
v Offset |
|
|

Bridaing

0
0
o |
0
Mo Failed: 0

noving to Fidu

Figure 3-36 Screenshot of Barcode Triggers AWA

: : ' =
Waiting For Board (Lawa GUlonJ 31zRc2 | [ [ 9azAM

10 After the Inspection, the *.rep file will contain the scanned

barcode as shown in the figure below.

B cpi497.rep - Notepad o =] ]

File Edt Format Yiew Help

Board: Jabi1_300x300, oOperator: developer, 14-Aug-Z2008 21:43:20, BC: BarCode60Z LO i’

R4.0.0.ALPHAL.2 0 4 50

refDes stencil Type Area vol x Y Ht Err

nl915-1 sp-1 pa_0300x0300f100 911 639 1 Bo 53 100 <volume.

nl918-1 sp-1 pa_0300x0300f100 Bo4 571 12 92 50 100 <volume.

nl911-1 sp-1 pa_0300x0300f100 B4AB 585 5 96 52 100 <volume.

nl912-1 sp-1 pa_0300x0300f100 B51 572 1 93 50 100 <volume.

nl917-1 sp-1 pa_03200x0300f100 BOS 558 5 BE 52 100 <volume.

nl913-1 sp-1 pa_03200x0300f100 B28 550 3 o1 50 100 <volume.

nl9l6-1 sp-1 pa_03200x0300f100 8B40 576 4 63 51 100 <volume.

nl915-1 sp-1 pa_0300x0300f100 900 590 10 B4 49 100 <volume.

nl914-1 sp-1 pa_0300x0300F100 Bo4 615 4 81 52 100 <volume.

nl910-1 sp-1 pa_0300x0300F100 B70 611 7 90 53 100 <volume.

nl920-1 sp-1 pa_0300x0300F100 8BB4 614 5 90 52 100 <volume. LI
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PLC Reset Procedure

1 Ensure that the upstream board available SMEMA signal is
off, and then press the PLC Reset Button on the control
panel.

2 Wait for a few seconds for the PLC to reboot.

3 During this process, the barcode reader will turn on. Wait
until the barcode reader is off.

4 Now, the user can proceed with the test.
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Improvement on Z-Axis Compensation

Current Z-Axis Compensation

Actual Cross Section Z-Height

v/
Z-Height4
V4
V4
4
4
7 4
Y 4 Average Cross Section Z-Height = A —
Y 4
4 — ——
Vs Average pixels if the Average pixels if the
y, Inspection Plan is from Inspection Plan is from
Vs right to left =B left to right=C

For each scan line, average pixels (B or C) will be used
as the height data for Z-Axis compensation. If there is
no data collected at B or C, then A value will be used.

This new method is now more stable and is seen to
behave robustly for the large variation of board
surfaces, shapes, geometries, etc.

This feature can be activate in pro.xml by checking the
"Use Plan Direction" box.
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Use Plan Direction

This feature can be activated in the pro.xml by checking the Use
Plan Direction box under the Z-Axis Configuration.

adPlus_top.pro.Aml

— Enable/Dizable £ compenzation

Enable 2 Axiz ¥

— Mizc. Configuration
Wariable Scany’

Save bog. Plan

Cancel

oK |
| e |

—Z-Amiz Configuration

— Speed and Rezolution

Jilj _l_l

Mumber of Profiles B - G 54000 =
" Anchor Offset 0 - .
Rezalution
0 =
&%m D.ffset. ——-:...__: Alter to Achisve Speed MNone ¥
|1ze Plan Direction |7__
Save Profile Points [~ | —Camera Algarithm Threshold
Save Profile Images ' Threzhold 13 =
[ e A Idpper Threszhold [grey] 120 =
Enable Reference Plane I~
e T 45 =
Fieference Fram PAD - Integration Time [us] =
Thieshold = Outlier Thieshald [pisels) 1B =

—Auto Aszsighment Option

f* Auto Azsign to Part Mumber Algarithm

" Auto Azsign to Package and Part Humber Algarithm

Local

Image Rectification

Uze Glabal |

Defaults |
IScan vl

Figure 3-37 Use Plan Direction checkbox
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Added Information on Run Summary in Operator GUI

In the operator GUI (Graphic User Interface), the Run Summary
column contains more information on the number of boards
tested. The added information are:

¢ Passed - shows the number of pass boards by operator
¢ Failed - shows the number of fail boards by operator

¢ FTQ (First Time Quality) — shows the number of pass boards
by the system and operator

q Operator Level: Board - SP50-C01_insp ¥ersion: 4.0.0.ALPHA1.1 Repl pid4D.rep

e P G _XOFF : —1512 YOFF : 134 SKEM : —154.869 Rectification Mode: ROI
et =4 F3 ¥z

Boards Wiew Board

r~ Historical Information

— ADF Decision -

Pass

"~ Machine Status ——— ~Errar Summary———

- Inspection Summary .~ Rih Summany s
| <Thres > Thres ¥ Boards Inspected: 5
] Dawnstream Busy Rail 2 | REfeiy | | | InspectionMo: [ & Cycle Time: Passed: [ 3 [B0%
| Arem; |0 Dieposits Failed: IS Insp. Time: | Failed:: [ 4 [ 0%
] Waiting For Board Volume: | 0 Diepasits Passed: | 4
| HOffset. | 0
- - Woffset | 0 E::CF;IS;_B Used:
| Bridging:| 0 :

Figure 3-38 Added information in Run Summary
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