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Introduction

1.1 Automated Optical Inspection

Automated Optical Inspection (AOI) is a way of checking the assembly quality of
printed circuit boards using machine vision techniques. In the last 10 years it has
grown from a high tech gimmick with little practical value to become an
indispensable part of the SMT assembly process.

AOI is much more than just inspection. Due to its consistent and repeatable nature,
AOI is not only far superior to the human inspector in visual inspection; it is also an
effective process control tool. Compared to other testing techniques, AOI has many
advantages. It is inherently intuitive to setup. There is no need to understand the
functionality of the circuitry or components to conduct an effective AOI inspection.

YESTech AOI systems are true yield enhancement solutions.

1.2 YESTech AOI Systems

YesTech’s YTV- Series AOI systems are designed to provide a fast return on
investment for its owner by combining high performance, ease of setup with low
machine cost. YesTech’s goal is to design and build AOI systems that can be easily
justified and used on every SMT line.

To achieve high benefit to cost ratio YesTech engineers look into technologies
available through the consumer product markets. Because of mass production
consumer products usually have a much higher benefit to cost ratio than industrial
products. Take the PC as an example, high end PC’s performance is on par with the
industrial workstation but at a fraction of its price. This means the PC has a much
higher performance to cost ratio compared to industrial workstations. YESTech AOI
systems use the PC’s processing power for image processing. To augment the
performance YTV-2080 AOI has an array PC architecture that combines the
processing power of multiple PCs for high-speed inspection.

An other example is YesTech’s Thin Camera™. Camera is a very important
component of an AOI machine. High-resolution color cameras like the one used on
the YesTech AOI machines can cost up to $5000 each in the industrial camera market.
YesTech’s Thin Camera™ combines the technology used in high quality digital still
camera and the high transfer rate of the USB 2 bus to achieve the same quality and
performance of industrial cameras at an order of magnitude less in cost. The low cost
and the compact form factor of the Thin Camera™ also allows YesTech AOI systems
to deploy many cameras (up to 8 in YTV-2080), to increase inspection speed and
defect coverage.

YesTech’s YTV-F1 and M1 AOI machines can be used in three areas of the SMT
line; post paste print, pre-reflow and post-reflow. The YTV-B3 AOI can be used
offline on a work bench.



YesTech’s engineering team has many years of experience designing AOI
machines. YTV Series is designed using state of the art 3D modeling technology. Not
only is it a superb design produced in record time, there is also a complete set of
easily understandable assembly documentation. Both of which allow the YesTech
AOI machines to be manufactured fast, precise and cost effective.




1.2.1 System Block Diagram for YTV-F1
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1.2.2 System Block Diagram for YTV-B3
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1.3 YESTech Automated X-ray Inspection System

YesTech’s YTX-6000 is a fully automated X-ray inspection system. It can couple
with an AOI machine to perform dual technologies inspection. The combined
technologies result in unprecedented defect coverage, it allows both visually accessible
and hidden defects (BGA solder defects for example) to be detected.
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1.3.1 System Block Diagram for YTX-6000
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1.4 System Software

YesVision™ is the control software for both the YTV Series AOI machines and
YTX-6000 inline X-ray inspection machine. It is specially designed for the Microsoft
Window XP operating system. The user interface is application oriented. That means
it is oriented towards SMT processes as oppose to machine vision functions. SMT
workers will find it intuitive to use. It allows users to create a complete inspection
recipe in a matter of minutes. YesVision™ is a powerful image processing engine
that utilizes the processing power of the PC to perform complex machine vision
operations. Moreover, YesVision™ can be deployed in parallel to harness the
processing power of multiple PCs.
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2 YTV-F1 Unpacking and Installation

YesTech typically sends field service engineers to install its YTV-F1 series AOI
machines and to provide training to the new customers. However, it is not difficult to
install and tune a newly arrived AOI machine. This section describes the steps:

2.1 Unpack

After unloading the machine from the truck, users should remove all the packaging
material and lift the machine off the wooden pallet. The YTV-F1 series AOI weighs
about 2000 1bs; you will need a power fork-lift to do that. The best place to insert the fork
is from the back of the machine under the base frame.

All YTV machines have castors allowing it to be easily
wheeled around by two people once on level ground. After
moving the machine to the desired position user should lower its
four leveling pads so that they lift the wheels up and support the
entire weight of the system.

2.2 Remove Shipping Bracket

There is a red color shipping bracket (shown right) that holds
the XY stage in place for shipping. It must be removed before
operation.

2.3 Connect the Machine

The YTV-F1 AOI machine requires 120V single phase AC power. It draws about 7
amps of continuous current. Because of its low power consumption, it can be plugged
into any common electrical outlet. A 40 psi or higher air pressure will be needed for the
operation of pneumatic board clamp and board stops.

User should also connect the power and signal cables to the computer monitor which
is disconnected during shipment.

Although not necessary, it is a good idea to connect Ethernet to the machines master
computer. There is an extension that extends the network socket from the back of the
computer to the back of the machine. User should plug the network cable to that
extension.

2.4 Power On

The AC power first enters the machine via a circuit breaker which is mounted inside
the base cabinet and can be reached by opening the lower back panel. This circuit breaker
is left in the ON position when the machine leaves the factory; in normal circumstances
there should be no need for the user to touch it. After the circuit breaker the power then
reaches the emergency stop (E-Stop) switch and the power key switch both in front of the



machine. To power on the user needs to pull the E-Stop to its out position. The keys for
the front power key switch are tire-wrapped onto the red shipping bracket during
shipment. User should remove and insert the key into the key switch and turn it clockwise
to unlock the power.

The last step in the power on process is to turn on the computer. The computer can be
reached from the front of the machine by opening the lower front cabinet doors. The user
may also need to turn on power to the LCD monitor. The computer and the monitor get
their power from a UPS (Un-Interruptible Power Supply). There are times the UPS need
to be reset. There is a red momentary push button on the UPS, pushing it will reset the
UPS. The red button can be reached from the back when the back panel is opened. In fact
the reset button is located below the main circuit break mentioned earlier.

2.5 Verify Calibration

After the computer boots up, the user needs to double click on the YesVision™

software icon on the desktop UhEEURBEEN to launch the YesVision™ control software.
The software will prompt user to log in please log in the default account as:

User Name: user
Password: user

This is the default account with all the privileges. Later the user can setup different
user accounts according to the specific need. Please refer to section 20 User
Administration for details.

As an optional final step user can enter “Machine Builder” mode to verify machine
calibration. First the user needs to do is “Home the Conveyor”. Please refer to section 9
SMEMA Conveyor Setup for details. Afterward the user should run the Self Test to
verify all the machine calibrations. Refer to section 26 Calibration and Verification for
details.



3 YTV-B3 Unpacking and Installation

YTV-B3 is designed to be installed by the customer. It is simple and straight
forward to install and tune a newly arrived YTV-B3 AOI machine. This section describes
the steps:

3.1 Unpack

After unloading the
machine from the delivery
truck, users should remove all
the packaging material and lift
the machine off its wooden
crate. The YTV-B3 AOI
weights about 170 lbs; you will
need two persons to lift it.

Please do not try to lift
the machine by grabbing on the
fiberglass cover. Instead
handle the system only by the
solid metal base plate under the
system.

3.2 Install Computer & LCD Monitor

For protection during shipping,
the computer and LCD monitor are
packed and shipped separately. Users
need to unpack the computer and
assemble the LCD monitor and place it
on top or beside the system where it
can be comfortably viewed by the
operator.

3.3 Connect the Machine

The YTV-B3 AOI machine accepts a
110 - 220V single phase AC power. It
draws about 3 amps of continuous current. Because of its low power consumption, it can
be plugged into any common electrical outlet. The AOI machines do NOT require a high
pressure air supply. The 3 remaining connections in the bottom left corner of the back of
the machine are to the computer and consist of 1 parallel and 2 USB cables.

Users should also connect the power and signal cables to the LCD monitor.
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Although not necessary, it is a good idea to connect Ethernet to the machine’s
computer.

3.4 Power On

The AC power first enters the machine via a socket at the back of the machine. The
power enters a circuit breaker which is mounted inside the cabinet and can be reached by
opening the back panel. This circuit breaker is left in the ON position when the machine
leaves the factory; in normal circumstances there should be no need for the user to touch
it. After the circuit breaker the power then reaches the emergency stop (E-Stop) switch
and the power key switch both in front of the machine. To power on the user needs to
pull the E-Stop to its out position. The keys for the power key switch are tire-wrapped
onto the handle of the front door during shipment. Users should remove and insert the
key into the key switch and turn it clockwise to unlock the power.

The last step in the power on process is to turn on the computer. The user may also
need to turn on power to the LCD monitor.

3.5 Verify Calibration

After the computer boots up, the user needs to double click on the YesVision™

o

software icon on the desktop UEMEEUREEN (o launch the YesVision™ control software.
The software will prompt user to log in please log in the default account as:

User Name: user
Password: user

This is the default account with all the privileges. Later the user can setup different
user accounts according to the specific need. Please refer to section 20 User

Administration for details.

As an optional final step the user can enter “Machine Builder” mode to verify
machine calibration. Refer to section 26 Calibration and Verification for details.
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4 YTX-6000 Unpacking and Installation

YES Tech typically sends field service engineers to install the YTX-6000 machines
and to provide training to the new customers. However, it is not difficult to install and
tune a newly arrived YTX-6000 machine. This section describes the steps:

4.1 Unpack

After unloading the machine from the truck, users should remove all the packaging
material and lift the machine off the wooden pallet. The YTX-6000 weighs about 5000
Ibs; you will need a power fork-lift to do that. The best place to insert the fork is from the
back of the machine under the base frame.

All YTX-6000 machines have castors allowing it to be wheeled around by 2 to 4
people once on level ground. After moving the machine to the desired position the user
should lower its four leveling pads so that they lift the wheels up and support the entire
weight of the system.

4.2 Remove Shipping Bracket

There is a red colored shipping bracket that holds the XY stage in place for shipping.
It must be removed before operation.

4.3 Install the LCD Monitor

The LCD monitor is removed during shipment, during installation it is to be re-
attached. When the YTX-6000 leaves the factory, the monitor arm assembly would be
attached to the left side of the machine. However, the monitor arm assembly can be
attached to either the left or the right side of the machine. During installation user would
decide which side would be the most appropriate for attaching the monitor arm assembly.

12



4.4 Install the X-ray Tube

To prevent damage during shipment, the X-
ray tube is removed from the machine and shipped
in its own protective package. The X-ray tube needs
to be installed into the machine during installation.
The X-ray tube is held by 4 (1 %2” length Y% 20
thread) screws. A (3/16”) T-handle allen wrench is
shipped with the system for those screws. (shown
right)

There is a protective stainless steel cover
covering the X-ray emitting port. It needs to be
removed before operation.

4.5 Connect the Machine

The YTX-6000 machine requires 120V single
phase AC power. It draws about 7 amps of
continuous current. Because of its low power
consumption, it can be plugged into any common
electrical outlet. The system
also needs compressed air to
operate its pneumatics, an 80
psi or higher air pressure will
be required. Air inlet requires
Y4 inch OD tubing.

Although not necessary, it
is a good idea to connect
Ethernet to the machine’s
computer.  There is an
extension that extends the
network socket from the back
of the computer to the left side
of the machine. Users should
plug the network cable into that extension.

4.6 Power On

The AC power first enters the machine via a circuit breaker which is mounted inside
the base cabinet and can be reached by opening the lower back panel. This circuit breaker
is left in the ON position when the machine leaves the factory; in normal circumstances
there should be no need for the user to touch it. After the circuit breaker the power then
reaches the emergency stop (E-Stop) switch and the power key switch both in front of the
machine. To power on the user needs to pull the E-Stop to its out position. The keys for
the front power key switch are tire-wrapped onto the red shipping bracket during

13



shipment. Users should remove and insert the key into the key switch and turn it
clockwise to unlock the power.

The last step in the power on process is to turn on the computer. The computer can be
reached from the front of the machine by opening the lower front cabinet doors. The user
may also need to turn on power to the LCD monitor. The computer and the monitor get
their power from a UPS (Un-Interruptible Power Supply). There are times when the UPS
needs to be reset. There is a red momentary push button on the UPS, pushing it will reset
the UPS. The red button can be reached from the back when the back panel is opened. In
fact the reset button is located below the main circuit break mentioned earlier.

4.7 Verify Calibration

After the computer boots up, the user needs to double click on the YesVision™

software icon on the desktop i to launch the YesVision™ control software.
The software will prompt the user to log in, use the following User Name and Password:

User Name: user
Password: user

This is the default account with all the privileges. Later the user can setup different
user accounts according to their specific needs. Please refer to section 20 User
Administration for details.

As an optional final step users can enter “Machine Builder” mode to verify machine
calibration. The first thing the user needs to do is “Home the Conveyor”. Please refer to
section 9 SMEMA Conveyor Setup for details. Afterward the user should run the Self
Test to verify all the machine calibrations. Refer to section 26 Calibration and
Verification for details.
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5 User Interface Basics

The software’s user interface is designed around its users. There are four types of
users:

1. Builder
YESTech employees who build the AOI machines use this mode of the software
to calibrate and verify machine functionality.

2. Maintenance
Maintenance personnel will use this mode of the software to ensure the machine’s
hardware integrity and calibration accuracy.

3. Programmer
People who create and modify the inspection recipes will use this mode of the
software.

4. Operator
People who operate the system and run the inspection recipes will use this mode
of the software to run/inspect boards.

For each user mode the user interface is optimized to allow the users to achieve
maximum efficiency. For example, in the builder mode the primary concern of the
user is to identify any problem with the machine’s electrical or mechanical hardware.
In this case the software presents the user with a low level hardware control interface
that allows him or her to insolate any problem quickly and take corrective actions.
Also in this mode the software presents comprehensive self test features which
objectively determine machine quality and production readiness.

5.1 Login

Each user mode is protected by password; a system administrator assigns access
privilege to users based on the activity that user needs to perform. When the software
starts a prompt for the user to login will appear.
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Ilzer Mame: |T-:|m QK |
] Euit

Paszword:

Based on the user’s access privilege, the appropriate user interface is selected. In
case the user has multi-mode privileges the following dialog will appear for the user
to select activity mode.

Set Activity Mode X
Mau_:hine t achine G ln;ii?;lgn |nzpection
Builder Perzon Programmer Operator
Izer Admin Change Pazsword Cloze

5.2 Video View

This window displays a video image of the board captured by the camera. A
crosshair is provided to indicate the exact position of the camera. Image can be shown
in 3 zoom levels 50%, 100% and 200%. The unique video navigation feature allows
the user to control the position of the camera by pointing and clicking in this window.
Pointing the mouse at a feature in the image and double click the system will move
and center the feature with the crosshair. Arrows are also provided to allow
incremental camera movement.
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Left View

5.3 Map View

The Map View Window
provides a complete view of the
entire PCB. Each time a new
part is trained, a small rectangle
will appear on the Map View
indicating the part position. A
moving red rectangle marks the
current camera position. The
Map View is also a navigating
tool: double-clicking the
trackball (or mouse) on the map
will move the camera to the
corresponding position on the
board.

5.4 List View

This View has five pages:
Selected, Part List, Part Lib,
Package Lib and Image
Archive. The Selected page lists
the selected parts by Reference
ID for review or walk through.
The Part List page lists the
entire part list of the board by
reference ID. The Part Lib page
lists parts by part number. The

Selected Part List l Fart LiI:n] Package Lib | Image Archive
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Package Lib page lists parts by package [=ii Rt Rzt A eh T G e ey o
name. Lastly, the Image Archive page Iﬁ Edit Vision Swstem ToolBar  Window  Help
lists the available Image Set in the Image Run Recipe =TEd __\,5_|—
Archive for the current recipe. Smart Start -
Mew Recipe or Side

In both the Part List page and

Load Recipe
Selected pages, the user can move the c "
ave Recipe
camera to the part on the boarq by double- Save Recipe As
clicking on the part ID in the list. Central Library Setup..
Coverage 4
5.5 Main Menu Image Set 3
The main menu is customized to the CAD Data ,

activity mode the user log into. Recipe
Programmer’s main menu is different from
that of the Machine Builder. To the right is
the Recipe Programmer’s main menu.

1 2015_2.rcp

2 citemplinvolkd 782-00, rop

3 ciitemplgastond 149886, rcp
4 demo_colorband. rcp

5 5425335041 rev004panel. rop

Most of the main items are either self- & el 2

explanatory or their functions are
explained in the later sections of this

Delete Recipe

document. The sub-menu ToolBar and galallie
Window will be described here. The bl et
ToolBar sub-menu contains all the Exit
function that the button ToolBar provides. ShutDawn

Its sole purpose is to allow users to use

programmable keyboard accelerator to access the functions of the ToolBar.
Programmable keyboards can provide one touch access to all the commonly used
function of the software. They are commonly use to speed up the defect review

process.
Window  Help

The Window sub menu handles window layout related Show Status Window

features. In the YesVision software user can move and Hide: List Wiewy

re-size the windows of the software. When the software To Defaulk Layout

is closed it will remember the window layout, and will Sarvs Wiy Lewsilo,
restore it when the software re-starts. This menu Load Window Layaut..
provides 5 selections:

Show Status Window
Re-display the Status window after it was being closed.

Hide List View
Close the List View Windows.

To Default Layout
Re-layout the windows to default positions.
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Save Window Layout
Save the current window layout to a disk file.

Load Window Layout
Load window layout from a disk file and layout the windows according to it.

5.6 Tool Bar

The toolbar buttons provide shortcuts for the commonly used menu selections:

Zoom: i | O =i & wm= =0 o % o300 )y | B2 @ =R

Zoom: [100% -

Video View Zoom factor selection.

O

Create new recipe.

L

oad recipe file from disk.

Save current recipe to disk.

Toggle on or off line.

e

Select top or bottom side part list for inspection. The left bottom selects the top side
while the right bottom selects the bottom side.

= = [t 1

Camera view selection; from the left to the right top view, back view, front view, left
view and right view.

u

Select Capture mode.

2

Select Live mode.
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MmEENE

Select Color filters, color, gray, red, green and blue. (only present for system with
Fusion lighting)

Train new part manually without CAD data.

=

ﬁggle side light on or off.

]
||

Toggle top light on or off.

a
Select RGB light of Fusion lighting

4

Run Inspection.

&2

Inspect Current Screen

[ ]

These 4 buttons enable or disable the display of the region or interest boxes on the
overlay. From left to right they enable/disable marking boxes, solder boxes, lead bank
boxes and part body boxes.

#

Move to home position.

A
Perform fiducial alignment.

T
|

Move the XY stage and camera assembly away from the board area so that user can
access the board using the front door.

2

Stop all motion and process.
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-

Feed board on the conveyor.

%

Activate on-line help feature.

5.7 Status View

The status view displays various status information for the inspection process.

YES Total Fail Count Yield
Board:4 Board:3 Board:25.00 %
ech Part :1156 Part :4 Part :99.65 %
Oppo.:5ha8d Oppo.:4 Oppo.:99.93 %

Yield Enhancement Solutions

Optionally users can open a second status window using the pop-up menu item Show
Status2 View from the first Status View. The second status window displays status
information for a FIFO (First-In-First-Out) buffer used during downstream review
and Back-Side AOI operations.
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6 Inspection and Defect Review Step by Step
6.1 Step1: Load the Recipe

H YesVision - Mode:Program -

Inspection process starts by selecting and loading the

GIEN Edit  Vision  System  Help . . . . .
correct inspection recipe from a disk file. To load the

Fun Recipe
Mew Recipe . . . |i-‘-"I .
r— recipe click the Load Recipe button —__ or select it from

ST the list of recently loaded recipes in the File menu.

Save Recipe As

Coverage »
Image Set 3
CAD Data 4

1 gdc-0&0p027002rew_k.rcp

2 gdc-D80p012-009-rev_ap.rcp
3 cihaoi_datalrecipelcr_cal.rcp
4 cilaoni_datahrecipelciscoz. rcp
5 ciscoZ.rcp

Switch Mode
Log ouk

Exit

6.2 Step2: Run the Inspection

After the recipe is loaded clicking the Run button will launch the Run Inspection
dialog. In this dialog the user can set various options for the inspection process.

Run Inspection E|
Operation Image Archive
[v Re-Test Failed Parts l'l_ (¢ Do Mot Save Any Image
[v Review Online " Save Only Images with Failed Partz
W futo ReStat [ Pass Only " Save Alllmages
[ Double Sided Inzpection Reparting
[ Inzpect Bare Board [ Print Board Report

v Preview Board Beport [ Restart
[+ Electronic Board Beport
[+ SPC Datalog

Frompt for Board S/M

Board 5/M Auto Counter — Set..
Camera Barcode Read

Bottorn Barcode Readers Enter w0 and Others |

D

2k | Cancel |
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The options in this dialog are arranged in 3 groups, Operation, Image Archive and
Reporting.

In the Operation group there are 5 check boxes and 3 radio buttons.

Re-Test Failed Parts

Enable or Disable the Re-Test feature. The re-testing of failed parts reduces the false
call rate. The number defines the re-test criteria. For example if a 3 is entered the
system will retest any frame having 3 or more failures. The default number is 1; re-
test every failure.

Review Online
Select online or offline review. If online review is not selected user must select one of
the save image options in the Image Archive to allow offline review.

Auto Re-Start
If enabled, this feature will repeat the inspection step for the next board without the
user pressing the Next button in the Result Dialog Box.

Double Sided Inspection

If enabled, this feature sets the machine to perform double sided inspection. In double
sided inspection mode, once the top side is inspected, the system will prompt the user
to turn the board over for inspection of the bottom side. The defect report for double
sided inspection will contain both top and bottom side defects. Please refer to section
16 for details.

Inspect Bare Board

If enabled, this feature indicates to the machine that a bare board is placed in the
machine and the machine will perform a bare board test for the inspection recipe.
With the bare board test all “marks” and “solder” inspection boxes are supposed to
fail. In the review process for bare boards, this system reviews “marks” and “solder”
inspection boxes that passed.

The three radial buttons in the operation group are used to select the method in which
the boards are tracked.

Prompt for S/N

Prompts the user for the board’s serial number before inspection with the following
dialog.
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Board Serial Number x|

Serial Mumber;

[T Double Sided Rework

SH Mask: I

K I Cancel

This is the appropriate selection when using a hand held barcode reader since it
generates an output via the keyboard interface. If the serial number of the board
follows certain pattern user can setup a SN Mask to verify that pattern. For example
if the serial number must always starts with AF and follows by 4 digits. Then a mask
of “AF?777” can be use to ensure correct number is entered.

Board S/N Auto Counter

The software will automatically generate a serial number for the board. Users can
instruct the software to compose the serial number by pressing the Set Button. The
Set Button brings up the follow dialog.

Board Counter Setup

\_I H

Frefis: IEDard
Counter: IEI Cancel
[nzrement; I-I

[T Date Coded Unigue SM

The software will generate the next serial number: Board001

The Data Coded Unique SN check box enables a feature for the software to generate
serial number base on the date. The number generated will be unique and non-
repeating for all the boards inspected on the AOI machine. If there are more than one
AOI machine in the same facility user should use the Prefix field to identify
individual machine.

Camera Barcode Read

With this option selected the system will use one of the cameras to read the barcode
from the board. The recipe needs to have the part with Reference ID “BARCODE” in
the part list.
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Bottom Barcode Reader

This selection will enable if the optional bottom side barcode reader is installed.
When is item is selected the software will get the board’s SN using the bottom
barcode reader. Refer to section 19.6 for this optional accessory.

In the Image Archive group the user selects the image storing options. User can save
all the images, save only the image with defects, or not save any images. For offline
defect review the user needs to at least save the defect images.

In the Reporting group there are 5 check boxes and 1 button. The first 4 check boxes
deal with defect reports for each individual board . The first one is for printing
without previewing. The second one is for previewing on screen before printing. The
Restart check box allows the user to optionally restart the inspection process while
previewing defects on screen. Electronic Board Report creates defect reports in
JPEG format in the recipe’s report folder. The SPC Data log is a summary report.
One data fields WO (Work Order) and two user definable fields in the SPC data
record can be entered by pressing the Enter WO and Others button. The follow
dialog will display:

=]
“whark, Order: |E1234 ok |

Fieldl I Carnicel |
Field2 I
|lpdate ODBC IIpdate ODBC Part
Defect Code Table Lizt T able

The Update ODBC Defect Code Table button when pressed will update the
DefectCode table in the ODBC database using on the information from the defect.ini
file. The Update ODBC Part List Table button creates a PartList table for the
current recipe in the database.

Pressing the Ok button on the Run Inspection dialog will start the inspection process.
The process involves locating the fiducials and inspecting all the parts based on the
recipe. At the end of the inspection the result dialog will appear. Based on the
inspection results the dialog may show “Fail” or “Pass”
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Inspection Result

Board 5/M: IBoardDDD Time Taken: |2?.3 sec

b ark. Lead Bank  Solder
Inspection Performed: IZBS |48 ID
Fail Count: |4 |1 |u

[ Skip Data Log Once

Mest I

Cancel | Review |

x|

Inspection Result x|

Board S/M: IBoardDDD Time Taken: |2?_3 SEC

I ark Lead Bank  Solder
Inzpection Perfarmed: IZBS |48 ID
Fail Count: ID ID IEI

™ Skip Data Log Once

Mext I

Cancel | Fiewview |

6.3 Step3: Review the Defect

Defect review can be done online or offline. The online review process starts with
the user pressing the Review button in the Inspection Result dialog. The machine
steps through each defect and displays the Review Failed Parts dialog as shown

below.

Review Failed Parts x|

Ref ID: |F102

[PN=302111w000, Pkg=1206 Rtn=270, Marking

MARKIMG: 000

Score=0[70]; Desc=RES, 1/3w 1% 0000 kOA SPEER RM7IZ2E-T T4R

Defect Clazzification:

et I

lgnore |

I Unclazsified

MHext Part

-~

Cancel |

Skip Fixed Parts
Ignare Park
Move Back

During defect review the user verifies the defect visually. If there is a true defect,
the user should classify it accordingly using the Defect Classification drop down list.
The data in the list come from file Defect.ini in the INI folder of the software. If there
is NOT a true defect, in other words, a false call is made by the machine; the user can
press the Ignore button to have it removed from the defect list.

There is a pop-up menu for less frequently used functions. To display the menu,
point the mouse inside the dialog and depress the right mouse button. The Skip Fixed
Parts item remove parts in the review list that has been modified. The Ignore Part
selection ignores part with multiple defects with one click. The Move Back selection

“undo” the Ignore or Next button.
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Users can optionally log the
false calls by selecting Log
False Call in the Recipe
Options. When Log False Call
is selected the Ignore button
will change to False Call
button. Pressing the False Call
button classifies the defects as
false calls and leaves them in
the defect list. The Index
specifies the classification that
the False Call buttons link to.
For example if the false call
classification is in line 12 in the
defect.ini then the Index
should be set to 12. In the
defect report the total number
of false calls on the board is
reported.

Recipe programmers can
fine-tune the inspection recipe
during defect review. An
alternate template can be added

to handle new alternate
component markings;
inspection pass score can be
adjusted to handle random

noise in the image.

Recipe Options

General Options | Extended Dptiu:unsl

— Inzpection Statiztics

— Enable Ingpection Far—
Top:Baottom
v v Markings Part  |580
[ ¥ LeadBanks bark:  |590
¥ ¥ Solders Lead I?z—
oo Solder: |1EES
v ¥ SideViews
[ s ay Yiews
— Panelized Board »-Out
¥ Enable Block Skip [~ By ELKTAG
[” Block SN Seb. | ¥ Ere-Scan
™ Sh Mifeet | Set. | [ Top and Battam Blocks
[ Per Block lignment karks

lndew: |12

p i PN Y
< iwf Log Falze Call

™ Show Recipe Hotes after Loading

[™ Get Updates from Central lib. after Loading
[T Track ¥ Position to ODBC database table
[ Track OCF to ODBC databaze table

[T Track BG& Data to ODBC database table
™ Uitilize Slave Computers

>

The Next button on the
Review Failed Parts dialog

o ]

Help

Cancel Apply

moves to the next defect

whether it is on the same part or next part. The Next Part button moves to the first

defect on next part of the defect list.

The following is a sample Defect.ini file:

[01] Unclassified

[02] Missing Part@S

[03] Wrong Part@S

[04] Tombstone Part

[05] BillBoard Part

[06] Skew Part

[07] Wrong Polarity
[08] Lead Solder Bridge
[09] Bend Lead
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[10] Insufficient Solder
[11] Solder defects
[12] False Call

When there is a missing part defect e.g. U1l is missing the AOI would probably
detect one marking defect, some lead defects and many solder defects for the same
reference designator (U1). However, if U1 is missing the user probably does not care
about the other defects the system detects. To simplify defect review, the software has
two main types of defects: Singular and Multiple. One Reference ID can have only
one singular defect. Missing part is a good example of the singular defect.

In the defect.ini file the @S symbol trailing the defect description indicates that
the defect is a singular defect. Defects without @S are of type Multiple.

User can assign default classification based on the inspection type (mark, solder
and lead) to speed up the defect classification process. The following section can be
found in YesVision.ini file.

[Review]
DefaultMarkClass=1
DefaultLeadClass=8
DefaultSolderClass=10
QuickNext=0

User can also assign a 1'<e.yb(?ard B Defect.ini - Notepad

“shortcut” key to each classification. | ri. edt Format view Help
Compared to selecting the defect [01] Unclassified [0] @Koe
classification from the pull down list ||[22] Part Defect 1] @K9/
. . [03] mark Defect [2] BrOS
box, pressing the short cut key is a ||[04] missing Part 3] &Koo
; [05] wrong Part [4] |1 00
lot faster. By default the funct_lon o e L sl exlol
keys and the keys on the numerical ||[o7] Bi11BOard Part [6] @KL10Z
; T ~at [08] skew Part [7] Br103
key p'ad are assigned to classification. 09T ‘arong Botarity i1 exlod
Pressing the shortcut key has the |[|[10] Lead pefect [F2] @K113
; [11] Lead solder Bridge [F3] @x11l4
same effect as  selecting 2 15759 Bend Lead F4]  @KILS
classification from the pull down list. ||[13] Lifted Lead Tip F5] @K11l6
[14] =older defect [F&] ®@Kl1l17
The @K symbol follow by the key |5y 700 Friciant solder [F7] €118
code assign a key to a defect line. On ||[16] solder open [F3] @Klz0
the right shown a sample define INI |-1?- False call [F12] @K123

file with the first 9 defects assigned

to number key 0-8, and the rest of the defects assigned to the Function keys.

6.4 Step4: Preview and Print out defect Report

If Preview or Print Report is selected in the Run Inspection dialog, the defect
report will preview or print after the review process.
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After the report the result dialog will reappear. Pressing the Next button on it will
start the inspection process for the next board.

6.5 User Practice

On the YesVision™ software installations CD there are two inspection recipes
Demo_1l.rcp and Demo_2.rcp. Users are encouraged to load them up and practice the
inspection and defect review process. Demol is a single sided board; Demo?2 is a double
sided board.

The two recipes have corresponding ImageSets; users can run them in offline mode
without the actual PC board. Users can select offline mode by pressing the online/offline

=1
button on the toolbar.

The two demo recipes are not installed automatically by the installation program.
They need to be copied from the CD to the computer’s hard disk before use. If you
cannot find them on the computer’s hard drive please copy them from the Installation CD
to the computer’s hard drive before attempting to load them. The folder where they can
be found is AOI_Data\Recipe.
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7
7.1

Recipe Creation Step by Step
Step1: Prepare CAD data

Although CAD data is not absolutely necessary to create inspection recipes,
certainly if CAD data for the board is available, users should use it to speed up the
recipe creation process. First one must convert the CAD data to YCD format
(YesTech Cad Data) before importing to the machine. Microsoft Excel can be used
for the formatting tasks. The User may also use more specialized CAM software such
as CircuitCAM for the tasks. YES Tech supplies a conversion utility in the form of an
Excel macro to convert any column data into YCD format. The utility can be found in
folder. C:\Aoi_Data\CAD_Data.

. . . . . Microsoft Excel Worksheet
main sections in the file; Header and Part List.

YCD files are ASCII text files. There are two X =\ ¥ES Tech CAD Uity v2.2.xls
375 KB
The header section looks like this:

.YESTECH_CAD

[Header]

Version= 1

RecipeName= gdc-060p027002rev_k.rcp
ScaleFactor= 1000.000

InvertXPos= 0

InvertYPos= 0

RotationDir= 1

RotationOffset=0

BoardWidth= 238.154

BoardHeight= 159.513

BoardRotation= 0

PNLib= c:\aoil_datal\recipe\gdc-060p027002rev_k\Settings.1lib
CentralLib=

PkgLib= C:\AOI Data\StdPkg\StdPkg Post.pkg
PkgNameMap=

IsTopSide= 1

All items in the header are optional. If specific information is not provided in the
YCD file, the default value will be used. If the board size information is not provided
the software will prompt the user to define board size.

Version - Version of the YCD file should always be 1

RecipeName - Name of the inspection recipe.

ScaleFactor - Scale factor used for the XY position should be 1
for um, 25.4 for mil, 1000 for mm and 25400 for
inches.

InvertXPos - Can be 0 or 1 to indicate if the X positions of
the part are inverted.

InvertYPos - Can be 0 or 1 to indicate if the Y positions of
the part are inverted.

RotationDir - Part rotation direction can be 1 for counter
clockwise or -1 for clockwise.

RotationOffset - Rotation Offset this value is added to the

rotation parameter of every part.
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BoardWidth - The Width of the board.

BoardHeight - The height of the board.

BoardRotation -Can be 90, 180 or 270 which indicates the physical
rotation of the board relative to the CAD
orientation.

PNLib - File path to the local Part number library.

CentralLib - File path to the central library.

PkgLib - Specifies which standard package library to use.

PkgNameMap -Specifies the package name map file. Package name

map converts the package names used in the CAD data
to that of the standard package library.

IsTopSide - Can be 1 or 0 to specify if this is the top or
bottom side CAD data.

The part list section list the information for every part.

The following information is required:
Part Reference 1D

Part Number

X Coordinate of the part center

Y Coordinate of the part center
Part Rotation

Al

The following information is recommended:
6. Part Package
7. Part Description

Here is a sample fragment of the Part List section.

[PartList]
RefID. P/N XPos YPos Rtn Pkg Extensions
FiduLeft  ---- 12.097 10.471 0.00  ----
FiduRight ---- 211.93 5.17 0.00 ----
R63 - 157.41 113.29 0.00  ----
R132 - 72.19 51.21 270.00  ----
R102 302-111W000  100.94  76.60 270.00 1206  RES,SMT,1/8W,1%,0.00
R125 302-111W000 214.08 67.67 270.00 1206  RES,SMT,1/8W,1%,0.00
R73 302-111W001  156.89 103.89 0.00 1206 RES,SMT,1/8W,1%,10.00
R74 302-111W001  170.88 103.89 0.00 1206 RES,SMT,1/8W,1%,10.00
R93 302-111W001  164.51  91.82 270.00 1206  RES,SMT,1/8W,1%,10.00
R100 302-111W001  156.24  85.48 270.00 1206  RES,SMT,1/8W,1%,10.00
R887 302-111W043  204.94  96.19 270.00 1206  RES,SMT,1/8W,1%,27.00
R888 302-111W043  162.03 80.65 0.00 1206 RES,SMT,1/8W,1%,27.00
R891 302-111W043  158.58 65.15 0.00 1206  RES,SMT,1/8W,1%,27.00
R892 302-111W043  158.58 68.45 0.00 1206  RES,SMT,1/8W,1%,27.00
R72 302-111W069  144.11 102.00 270.00 1206  RES,SMT,1/8W,1%,51.10
[PartListEnd]
B YES Tech CAD Utility v2,2,xls
Microsoft Excel Waorksheet
o 378 KB . .
The YES Tech CAD Utility ( ) gathers header information

from the graphical user interface and collects CAD data in any column format to generate
the YCD file. The following are some of the screen shots of the CAD utility.
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YES
ech

Yield Enhancemant Solutions

CLICK TO RUN CAD UTILITY

Data Cleanup x|

YES
Tech

Yield Enhancement Solutions

Delete unnecessary rows of data
then click QLK. tocontinue

Cancel |

Choose Columns for Data
W Ratation Package Type
| N j I i vl

Enter Recipe Mame: I 24-130133-01
Park Number b3
| o= | e~

Reference Designator
[« & [s& [ <X

x|
Scale: I AUTO "l
Descripkion

Rotation COW+ v

Invert ¥ Positions [ Invert ¥ Positions [
-y +30
+43
o]
. e 0O.K.
+y 0
Cancel

Board Rotation I 0 'l Patt Rotation Offset I a vI )
Board Side —————
@ Top Eottom

=]

. & I Make Current Settings Default

In addition to YCD format the YesVision software can also import CAD data in
CXF format. The CXF format is the CAD format that CR Technology’s AOI import.
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7.2 Step2: Define New Board Parameters
After the .YCD file has been created the user can start creating a recipe by

pressing the New Board button 0 . The following dialog will display:

Create New Inspection Recipe

CAD Drata: | s,
Recipe Mame: | — gifda;ﬂ 2nd
Recipe Path: | C:4401_DatatRecipe' Browss.
Part Library
Inherit Local Library Start Mew
|u::"-.a-:ui_data'xreu:ipe"-.demu:u_'l Settings. lib EiEmEs.
Central Library: Start New
|E:"«.-'-‘-.EII_Data'erntraI Lib #1 Brammas,
Package Libran
|I::"-.-'-".EII_Data'xStdF'kgHStdF'kg_F'Dst.pkg Browese..

Board Thickness;  |B0 il
Corwepar Setup | | k. | Canicel

Press the Browse button on the right of the CAD data box to load the
corresponding CAD data file (.YCD). With the exception of the Recipe Path box, the
information from the Header section of the CAD data will automatically populate the
other text boxes in the dialog.

Pressing Ok on the Create New Inspection Recipe dialog will start the
interactive process of defining board size, defining alignment marks, and capturing
the board image. Depending on the information provided in the CAD data some of
the steps may be skipped. Here is a flow chart of the process:

34



< New Board Dialog Close )

Define the Bottom
Left Corner

Board Size Info in CAD data? Define bottom p Define top left
right corner corner
Prompt User to Capture board
Image Set
Yes
Launch the Grid Capture Board Create Map

User Want to Capture?

Image Set Dialog d Image Set "l Background
No
Alignment Mark Info. in the CAD Define Left .| Define Right
Data ? Alignment Mark Alignment Mark

Yes

Y

( Proceed to CAD Import )

7.3 Step3: Import CAD data

The software analyzes the part position information from the CAD data and
sequentially positions the camera over three parts on the board. The objective is to
verify the position of that part. The first part selected by the system is the one closest
to the bottom left corner of the board (the systems origin) interpreted from the CAD
data. Next is the part closest to the bottom right corner of the board and finally the
part at the top left corner of the board. For each part, the camera will focus over the
corresponding corner it thinks the part should be in. A prompt dialog box will display

35



and the user should move the highlighted ROI (region of interest) on the video
window so that it is on top of the corresponding part, and then click OK. The prompt

dialog box appears as follows:

Align CAD Coordinates

Fleaze adjuzt Reference Box position zo that it iz on the center
af the part specified below, then presz O to continue.

C24 431831104

CAP, TAMT 0.0 500 20% KEMET T43147104M05045

MARKIMG: 104 0K, H104

ok

Cancel
Advance..

Skip

itk

When the OK button is clicked, the software records the part position. Based on
the part position of the three parts located on the extreme corners of the board, the
software compensates for any differences in the coordinate systems between the

system that generated the CAD data and the system reading it.

The factors

compensated are XY scaling difference, board rotation and XY axis skew. The Skip
button on the dialog box allows the user to select a different reference part. It is
recommended to select a small part, such as a chip, as a reference part because for big
parts it becomes more difficult to determine the center position. Also during this

Setup CAD Parameters

process the user can use the Shift-
Ctrl and the Arrow Key to move
or re-size the box for more
accurate alignment if needed.

If the prompted part is not at
the supposed corner of the board,
the CAD data header information
may be incorrect in describing the
CAD data. Pressing the Advance..
button launches the dialog on the
right that allows user to adjust the

coordinate system of the CAD data.

|' Board Raotation

Scale Factor:

[ Irevert 3 Az

254

[ Ireert ™y Asis

Lo a0

180 =270

Freview Part Pozitions |

View/Edit VCD File |

tove Tao Last BL Posz. |

Feload YCD File |

Cloze

x|

After the coordinate system is adjusted, the system will move the camera to view
each part one by one. The user is prompted by the following dialog box on every new

part to train.
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Train Mew Part Marking |

Part: ReflD=R102, PM=302-111"/000, Rotation=270 _
- - DK
RES, 148w 12 0000 KOA SPEER RM73Z2B-T T/R MARKING: 000

Cancel |
[T ManualVerfy W Centerbark [ Center Color [ &utoFepeat [ Skip Al Verify

[ Polarity Part Type: IFlesish:ur 'I Pha: I-IEI:IE j List Similar il
Size Pkaz

Users should verify and/or modify the Polarity and Center Mark check boxes
for the part’s marking if needed. Users should also select the correct Part Type and
Package type for the part. The Package selection list changes with the selection of
Part Type. For example if Part Type resistor is selected, only the packages for
resistors will be listed. To have the software list all the available packages select Misc.
for part type. If the correct package cannot be found NO_PKG should be selected for
package. Pressing the SKip button on this dialog will skip training the part and result
in the part NOT being inspected.

If the part in the CAD data is already in the part library the dialog will appear
slightly differently for the user to verify the part’s marking:

¥erify Part Marking il

Part: ReflD=A125, PN=302-117'/000, Rotation=270 _
. N DK
RES. 1/8w 1% 0000 KO& SPEER RMP3Z2E-T T/F MARKING: 000

Cancel |
[T Manual¥erfy ¥ Center Mak [T Center Color [ Auto Repeat [ Skip &ll Verify

= Falarity Part Type: IHesistDr ""I Pha: I-IEI:IE j List Similar &l
Size Pkogs

The part marking verification will inspect the part’s marking and if it passes the
part is placed in the inspection list of the recipe. If the inspection fails the following
dialog will display:

Yerify Mark Failed

Scare; IEIS Pazs Scare; IHE
Train Alkernate I E dit Params.. |

Skip Venfy Once | Retry |

[T Skip All Part Yerify
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Train Alt - Train alternate templates

Edit Param. - Launch the part parameter dialog for the user to change the
marking parameters, such as lowering the pass score.

Skip Verify - Skip the verification for this part only.

Retry - Return to the Verify Part Marking dialog.

The Skip All Verify check box can turn off part verification for all parts. This
check box is also on the Verify Part Marking dialog or Train New Part dialog.
When marking verification is turned off the part is still added to the inspection list
only it will not be verified. The verification process is commonly used as “First
Article Inspection” for the assembly. This way the user can create an inspection
recipe and do the first article inspection at the same time.

This process is complete when all the parts imported are verified.

The part import process can be aborted at any time by pressing the Cancel button
on the dialog box or the Stop button on the main button bar. The parts that are
imported up to this point will remain in the part list. To resume the import process,
simply select CAD Data, Import CAD from the file menu. Since the part
information in the CAD file merges with the part information in the recipe, there is no
danger of importing the same part twice.

7.4 Step4: Fine-Tune the Inspection Parameters

After CAD import the user should run 3 to 5 boards to fine tune the inspection
parameters. It is also recommended to run a bare board test to make sure the
inspection thresholds are not set too loose.

7.5 User Practice

Users can practice the recipe creation process by using the demo ImageSets and
demo CAD data files. The sample CAD data files can be found in folder:

C:\AOI_Data\CAD_Data\Demo

The CAD data belongs to two boards: Demol and Demo2. Demol is a single sided
board with 3 sets of CAD data files:

Demol_Full.ycd - contains all the information (required and optional) for creating
the recipe.

Demol_Min.ycd — contains only the required information for creating the recipe.

Users should practice creating recipes using each of the files to see how the additional
(optional) information in the CAD data aid in the recipe creation process.
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The third CAD file is named Demol_PkgNM.ycd the file is similar to
Demol_Full.ycd with the exception that the package names in the Demol_PkgNM.ycd
file do not match the package names in the standard package library. User should create a
recipe using this file to understand the usage of the package name map feature.

Demol_Auto.ycd illustrates the usage of SmartCAD feature described in the next
section.

The Demo2 board is a double sided board with two CAD files, Top.ycd and
Demo2_Bottom.ycd. Users can use these two files to practice creating double sided
inspection recipes.

7.6 SmartCAD

During normal CAD import the software requires users to correctly state the CAD
data’s axis orientation, scale, and rotation information in the header section of the YCD
file. For users who have not dealt with CAD data regularly it may be difficult to provide
such information to the software. The SmartCAD™ feature helps users to determine such
information by asking the user to locate several parts (3 to 6) on the board. Based on
user’s input the software calculates the required information.

To use the SmartCAD feature all the user needs to do is to put the word “Auto” to the
scale factor line in the header section of the YCD file. (ScaleFactor=Auto). In the
beginning of the CAD import process the following welcome dialog will display
indicating that the software is utilizing the SmartCAD feature.

Welcome to SmartCAD El

The saftware will prormpt vou ta place "box' onto certain part. Baze on
wour placements the SmartCAD software will determineg the scaling,
onentation and axiz direction of your CAD data, then conwvert the data to
allaw imnport,

Fleaze tell me your ratation convention

i Counter Clockwize i positive " Clockwize i Positive

Cancel | OF. |

Although SmartCAD is very efficient in determining needed information from
“mystery” CAD data, it should be used with caution. This is because we want to
encourage consistent usage of CAD data throughout the PCB assembly process. CAD
data is the basis of the PCB assembly process. SmartCAD lets users create usable AOI
recipes without knowing much about the CAD data. One can create a perfectly functional
AOI recipe using SmartCAD even when the PCB is placed 90 or 180 degree from the

39



intended orientation. This can lead to bad consequences in the future when the user tries
to use the more advanced features such as the central library and standard package library.
Sharing part information across inspection recipes requires a consistent application of
part rotation information.
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8 Train Part without CAD data

It is possible to train parts without CAD

data. To add parts this way first move the

camera so that the part to be trained is in the field of view, then press the Add part button

x

RefID: |
Part Mumber: I j
Package: I j

Fatation
’71[? 1] a0 = 180 =270

[T Start Right Mouse Auto Fepeat Maode

* To Recipe Part List £ To System Part List

] I Cancel

After pressing OK on the Add New Part
dialog the user must specify the part’s exact
location by overlaying a region of interest
box on the part.

The Start Right Mouse Auto Repeat Mode
check box starts the auto repeat mode for
adding multiple parts. Its operation will be
explained in the next section. The To Recipe
Part List and To System Part List radio
button select which part list the newly created
part is added to. User should select To

* on the toolbar. The dialog on the left
will display.

On the dialog the user should enter the
Reference ID of the part to be trained, and
select from the Part Number list if the part
is in the part library. If the part is not in the
part library but its package is in the
package library then the corresponding
package of the part should be selected.
Specify part rotation by selecting from one
of the radio button in the Rotation group.

Recipe Part List for all cases except during the setup of SmartStart™ (refer to section

17).

The user is not allowed to type in the new part number or package on the Add New Part
dialog. The Part Number and Package list boxes can only be used to select from
existing part numbers and packages. If the user needs to create a new part number he/she

can do so in the Edit Part Parameter dialog.
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Edit Parameters.

After the part outline box (the purple box) is
created, the user can display the part’s pop up

Train Mew Marking

. e e . Delete ] Lead Bank,
menu by right clicking inside the part outline box. I colder
. R.e-Size this Part
Edit Parameters -launches the part Update. .
parameter dialog as follows:
- From the top, Reference ID shows
x .
the Reference designator of the part.
Rotation indicates the part rotation.
Reference 10 |E!? The Rotate button when pressed

rotates the part 90 degrees counter

Fiatation: IE":I Rotate.. | clockwise.

Package: PN: |56-281716R000 = j The PN list box allows the user to
50723 <] j s;lect the part number from the part

library. For a new part number the

List Al | Similar Size | Similar Type | user can type it into the box. Then use

the part Update feature to add it into

~ Skip Flags dd Alt PH | the part library.

[~ Maks [ Leads [ Solders
ikl The Package group contains one
Type: ITransistDr =l Delete Al F'Nl list box and three buttons. The user

can use the list box to select a part
package. To enter an unlisted package
the user can type it into the list box
™ Flip Side View " LB FPage 2 then use the update feature to add it
into the package library. The package

|BE-E1? SMA_50T23 123

™ 1z Through Hole Part : . ‘
Mark As Defective | list can be quite long, three buttons are
I Save This Part Image provided to make package selection
B s st Ba Setm, | easier. Th.e List All buttoq lists all the
packages in the package library. The
oK | Canicel Help | Similar Size button lists only the

packages that are approximately the
same size as the current part. The
Similar Type button lists only the packages of the same or similar type.

The arrow buttons on the right of the PN and Package name, when pressed will
select the current PN or package from the List View window, this allow easy access
to the Walk Through functions for the current PN or package.

The Skip Flags group shows the three skip flags for the part. They are Marks,

Leads and Solders. The Type list box allows the user to select the part type for the
part. The last edit box shows the description of the part.

42



The Flip Side View is for side angle inspection. The LBO Page 2 is use only in
Large Board Option (LBO) to identify parts on page 2. The Is Through Hole Part
check box work with the Create Bottom Partlist feature in through hole inspection.

Train New -Trains new mark, lead and solder inspection boxes for the part.
Delete -Deletes the current part, or some of the inspection boxes.
Move this Part -Moves the current part.

Rotate Part 90 -Rotate the part 90 degree counter-clockwise

Resize this Part -Resizes the part outline of the part.

Skip Failed Solders -Use only for X-ray BGA inspection on YTX-6000 machine, to
skip the BGA ball with are block by the component on the oppose
side.

Update -Launches the following dialog to allow updating the part number
library and/or package library using the current part as reference.

Update Local Part Libraries x|

Ilze the current part ko
¥ Update PM Library ¥ Update all part list parts with the zame FH

] Ilpdate all parts in the part lists and the local part
W - .
IV Update Package Library v library with the same package

[~ Propagate Skip Status

Cancel |

8.1 Auto Repeat Mode and Quick Marking Check

A convenient way of adding multiple parts when there is no CAD data available is
to utilize the Auto Repeat Mode. In this mode the Add Part function will be repeated
when user press the right mouse button. In a scenario where user need to add many of the
same part number all over a board, the auto repeat mode would save a lot of mouse click.

During the auto repeat mode, user can press the “R” key to rotate a part 90 degree.
Also in the auto repeat mode the Reference ID of a part increment each time a part is
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added. For example user setup the part R10 as the first part to add, then the second part
added will be assigned with Reference ID of R11, and the third will be R12, etc..

The Quick Marking Check function is similar to the Auto repeat function in
operation. It is designed to allow the quick adding of template matching inspections
without worrying about the part numbers or reference IDs of the inspection. It allows a
inspection region to be set simply by drawing a box on the screen. To start the Quick
Marking Check function selects Add Quick Parts from the Vision menu. The following
dialog will be displayed where user enters the initial Reference ID, Pass Score and

Polarity attribute.
Add Quick Marking Checks |

Starting Ref. |0 II:!M'IEIEI
Fazs Scare: I?EI ﬂl

v Paolarity Check

Just like the auto repeat function, the Quick Mark Check function is repeated by pressing
the Right mouse button.
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9 SMEMA Conveyor Setup

The YTV-F1 and M1 Series AOI machines are equipped with single section bi-
directional conveyors with motorized width adjust. The width of the conveyor will adjust
accordingly when a new recipe is loaded.

x| The conveyor setting for the
recipe can be setup using the

Feed Mode: Time: Out Period: Conveyor Setup dialog, shown on
[ Left to Left x| | ser the left. The Feed Mode selects the
feed direction for the board in and
~width Adjust s out. The Width Adjust group deals
wWidth: [=] with the width control of the

: r | gnore Diovn .
IW shream conveyor. The Find Home button
he conveyor width to its

: I~ Mo Feed moves the convey
Adjust | L - res minimum width that should be 50

By Pazs

mm. If the conveyor width is not

Find Home | j

¥ Board Support il
¥ Board Clamp il

S50mm after finding home the limit
switch position should be adjusted.

r Al Width to be
Saved in Recipe

W Home on Load Recipe

The Cycle check box is used
| only in trade show demonstration. It

Feed Board | Pl Bz allows the board to reverse its feed
Help | . | direction once it reaches the exit so

that the board can be fed in and out

| oK. | Cancel | repeatedly. The Time Out Period

sets the time that the conveyor feed
motor will run without seeing a
board at the entry. The Ignore Down Stream check box if enable will ignore the down
stream conveyor’s SMEMA busy single. The No Feed check box will prevent the board
from feeding after inspection. It is needed when the user wants to inspect the same board
repeatedly. The By Pass check box selects the by pass mode of operation of which the
machine will pass any board down once it enters the system without performing any
inspection.

The Allow Width to be Saved in Recipe checkbox if checked will save the current
conveyor width to the recipe. Next time when the recipe is loaded the conveyor will open
to this width. However, the software cannot adjust the width if there is a board on the
conveyor during recipe loading. If there occurs the software will defer the width
adjustment until the board is removed from the conveyor.

Board Support and Board Clamp are two options that can be purchased for the AOI

machine. They are pneumatically operated. To use them will require high pressure air
supply at 60 or more PSI.
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The Board Support option consists of a pair of pins which come up to support the
back side of a board. Board support corrects board sag on thin and large board. The board
support pins have magnetic bases which can be positioned anywhere under the board.
The Board Clamp option consists of a pair of clamps which clamp down on the top and
the bottom edge of the board along the conveyor belt. Used with the board support, the
board clamp helps de-warp the board for a more accurate inspection.

The two small “T” buttons behind the Board Support and Board Clamp check boxes
are for the user to exercise the two mechanisms.

The Home on Load Recipe check box if checked will home the conveyor before
adjusting to the recipe width every time a new recipe is loaded. The Feed Board button
has the same function as the Feed Board button on the button tool bar. The Find Board
button executes the find board function that runs the conveyor for a few second until one
of the conveyor sensor is triggered. The function is executed automatically during the
software starts-up to prevent board damage by the auto-width adjust mechanism when a
board is accidentally left on the conveyor between sensors.

The SMEMA connectors of the machine are located on the right side of EBOX 1
which can be seen when the back panel is opened. The SMEMA connector on top is for
the upstream conveyor (previous) and the SMEMA connector below is for the down
stream conveyor (next). Despite

. =
some of the claims, not all conveyor Mkdaidl Advance Setup x|

equipment is truly SMEMA

compliant. SMEMA specifies an Slow Down Time-out: | s
edge triggered signaling scheme and
lots of conveyor equipment with Slow Speed Factor:

|2
level trigger schemes still claim to be
SMEMA compatible. The YesVision Backout Time-out IE':' s
software makes its SMEMA signal

configurable to accommodate for B vl el e el

those conveyors. Pressing the — Giood/Bad Board Signal
Advance Setup Button launch the O Feflseed feh @ Erad S
dialog on the right.
&+ Default Low " Default High
During normal board feeding, a _ _
board reaches the middle sensor, it ~ Signal Time-Cluts
slow down, and slowly creep SMEMA Ready to Feceive: |1|:||:||:| s
towards the hard stop. The Slow
. . . SMERA Board Available: |1EIEIEI
Down Time-out is the time from the Fare Avalan s
moment the middle sensor is Good/Bad Board Signal: |3'3":"3' ms

triggered to the time inspection begin.
It is the time the board move in slow
speed mode. The Slow Speed Factor Lancel |
set the speed of the slow speed mode.
The slow speed is always a fraction

46



of the overall speed. The overall feed speed is controlled by adjusting the power supply
voltage of the conveyor feed motor (shown below).

In left to right feed mode, to feed board from inspection position to the right require
retracing the hard stops. In order to retract the hard stops freely, the board needs to be
back-out from it first. The Backout Time-out set the time for the board to back-out from
the stops. In normal operation for left to right or right to left feed mode, the system will
allow the next board to enter the machine while the current board is exiting the machine.
The overlapping way of feeding save time; if this overlapping is undesirable user can
disable it by checking the Delay Ready Signaling check box.

In addition to standard SMEMA YesTech’s AOI also provide a signal that
indicate the inspection status, it can be used to signal the downstream equipment. It is
called the Good/Bad Board Signal. The signal come out from U8 pin 10 and is isolated
by solid state relay (SSR) U18 on the I/O board, then emerged as OUT6+ and OUT6-
lines and connect to screw terminal ST3’s pin 5 and pin6. There are two 12 pin screw
terminal on the I/O board, the ST3 is the one on the right. This signals characteristic can
be configured using the Good/Bad Board Signal section of the Conveyor Advance
Setup dialog.

In the last section on the dialog user configure signal timings for the SMEMA
signals and the Good/Bad Board signal.
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10 AOIl Inspection Methodology

YesVision™ software organizes inspection into three types: Marking, Lead Bank
and Solder. Each part can have any number and combination of these three types of
inspections. A chip part (e.g. 0805) may have one marking and two solder inspections.
An SOIC14, on the other hand, may have one marking, two lead banks and 14 solder
inspections.

There are two light settings for the inspections: Side light (bright field) and Top light
(dark field). On systems with side view cameras there are five views for inspections: Top
View, Back View, Right View, Front View and Left View.

Inspections are conducted in two processing steps: Preprocessing and Decision. The
Preprocessing step prepares the image and the Decision step determines the Pass/Fail.
The two steps use various machine vision algorithms to accomplish the task.

10.1 Preprocessing

The preprocessing step is common for the 3 inspection types. Including NONE
there are 5 preprocessing algorithms:

NONE - No preprocessing (default)

Red Filter - Pass the image through red color filter.

Green Filter - Pass the image through green color filter.

Blue Filter - Pass the image through blue color filter.

Binarize - Binarize the image into two gray levels, black and white.

The first 4 preprocessing algorithms have no parameters and the Binarize
algorithm has one that is set with the following dialog:

Binarize Threshold x|

£55

0
|
/
]
0
Y
i

128

Pre Binatize Calar Filker
’7 * mane i~ Red i~ Green " Elue

careol_|

48



10.2 Mark Inspection

Mark inspection is designed to verify the markings on

Edit Mark Params. .
Train Alternate
Display Templake

Edit alternate

Set Search Area

Train Dependent Tmp.
Mowve

Delete

Test

the part. The default algorithm for mark inspection is
pattern matching. Other available algorithms are Barcode
reading, color inspection, resistor color band inspection and
OCR. On the left is the parameter dialog for mark
inspection. After the Mark inspection box is created, user
can display the Mark pop up menu by pressing the right
mouse button while pointing at the inspection box. There
can be more than one mark inspection box per part. Users

may use one with side lighting to verify part’s marking and
the other with top light to verify the polarity dimple.

Edit Mark Params..

Edit Mark Parameters

x|

— Camera Yiew

Back I
Left | [ Top Right |
Hilkdag | Framnt | Brotban |
Heray I
— Lighting #-Fay
I Side [~ Top ™ P [I | Power[3
F Level
Preprocess: I MOME j
Decisior IF'attern Match j
Fazs Scone: IEEI = IV Palarity
™ Center Mark

Review Zoom: I'ﬂ"n-"' jv [ Manual Verity

Search b argin: IEI_?EI'EI

|0.387 o

Pasition Tal. = IU.4 rnrm Anchar... I

Position Tal. % |0.4 mm v Check Poz.

Layer: IEI Logiz Link #: IEI_

Langle Tal [+4; ID deq. in |2 Steps
tark az Defective | Help |
| ] I Cancel |

- Launches the Mark parameter dialog.

The Camera View group selects the
view of the inspection. The Lighting
group selects the lighting. The
PreProcess pull-down lists the available
preprocessing  algorithms and the
Decision pull-down lists the decision
algorithms. The Pass Score, Polarity,
Center Mark and Search Margin
parameters apply only to the Pattern
Match algorithm. The Pass Score sets
the sensitivity of the acceptance. 100%
means a perfect match. Acceptable pass
scores for part inspection are between 40
to 80%. If Polarity is unchecked the
software will accept images that are 180
degree rotated from the original image
template. Center Mark if checked
indicates the mark inspection box is
always at the center of the part. Manual
Verify if checked indicates that the user
wants to review the part regardless of
the test result. That means the mark will
always appear in the review list. Review
Zoom selects the preferred zoom level
for reviewing. The Search Margin
indicates a margin around the template’s
original position that the software will
search for a match. If the Check Pos.
check box is checked, the software will

also verify the position of the mark after it has been found. Position Tol. X and
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Position Tol. Y sets the position tolerance of the mark inspection. The Anchor
button launches the Anchor Setup dialog. Any marking can be use to anchor other
inspection boxes. Please refer to section 13.4 for details on using anchors. The Mark
as Defective button manually force the inspection state to be set to Fail.

Train Alternate - Train alternate template for Pattern Match algorithm.
Display Template -Display the templates trained.
Edit Alternate -Launch the following dialog for the user to edit each

alternate template.

The Next button displays the next
template in the list. The Delete button

And lastly the Test button conducts a
pattern matching test using the

X

ﬂl deletes the current template from the
Mext | list. The Set Mask button starts the
| process that allows the user to create

MDI"IIE 13 2 29
a “Don’t Care” mask on the template.
I 3 SEtMaskl The Clear Mask button clears the
L ElearMaskl “Don’t Care” mask off the template.

Delete

Test | current template on the current image.
Trp=1.It=110685 Calor=200 . . .
[ o The template matching function is
¥ Check Color Setup.. | performed in gray scale. Optional

™ s Megative user can able a feature to check for
color match in the middle of the
template. The Check Color check
box enable or disable color check
function for the center of the template.
The Setup button launches Template
Cancel Color Check Parameters dialog.
Please refer to Color Inspection
section for the meaning of those
parameters.

if f]

Template Color Check Parame

Center Color; (200 Ok,
Taolerance: 10

Percent: a0

1]

Gray Level: 174 Sunc Chk Calar

The Sync Chk Color button updates
the state of the Check Color check
box to all the alternate templates. The
Sync Tolerance button updates the
tolerances (center color tolerance, percent and gray level tolerance) of all the alternate
template to that of the current template.

Taolerance:  |128 Sunc Tolerance

The Is Negative check box is for making the template a negative template. A
negative template is a template of a defect. During inspection it must score lower than
any positive templates for the inspection to pass, regardless of what the Pass Score is
set to. It is use to detect defective parts which look very close to the good parts.
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Set Search Area -Set the area on the image inside of which the software will
search for a match. This operation will change the Search
Margin parameter

Train Dependent Tmp -Add a dependent template to the current alternate template.

Move -Move the mark inspection box.
Delete -Delete this mark inspection box.
Test -Run the test on this inspection box.

If Bar Code is selected as the decision algorithm menu item Bar Code Params will
be added to the Mark pop up menu that will launch the bar code parameter dialog.

Bar Code Parameters El Barcode iIlSpCCtiOl’l is for reading the

—Code Type board’s serial number from a barcode.
& Code 33  Masicode(z0) To do so the user needs to train a
 Code 128 ™ PDF 41720} special part and name it “BARCODE”
" BC 412 " Micro FDF 417 (20 (set its RefID to BARCODE.) Then
" EAN-13 " Code 93 add a mark inspection box for the part
" Codabar " Truncated PDF 417 and select Bar Code as the decision
" Interleaved Code QR Code algorithm.

" Data Makrix{ 2D}

In the Bar Code Parameters dialog the
Read Spesd: IMedium vI I~ Check Digit Code Type group selects the type of

~Verify barcode to read. In the Verify group the
[~ Werify code length user can enable/disable the code length
I— verification and also set the code length

Number of characters: | © to verify. Code types such as Code 39
Mask: | do not have a checksum mechanism,
thus incorrect parameter setup could

—Serial number reporting result in a wrong data string being read.
Start: |1 Length: |5|3 The verify code length is a self
verifying mechanism provided that the

[ IsHalf of aBarcade [ Is2nd Part length of the serial number is known in
advance. In addition to verify the

0K I Cancel | Help | length, it is also possible to supply a

Mask string to verify the content of the
code. For example if the code must start with AF follow by 4 digits, then a mask of
“AF??7?7?” can be used to verify the content. The Is Half of a Barcode check box is
for reading barcodes larger than the field of view of the camera. Please find the
explanation of this feature near of end of this section. The Is 2" Part check box is for
reading serial number composes from two separate barcodes. In these cases, two
separate Mark inspection boxes should be trained one on each barcode. And on the
second barcode box, the Is 2" part check box should be checked. The software will
concatenate the string from two barcode to form the board’s or block’s serial number.
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In other instances, the data string in the barcode contains more than the board serial
number. For example in a 10 digit barcode the first 6 characters may represent the
boards assembly number and the last 4 characters represent boards serial number. In
this case, we can set the Serial number reporting start parameter to 7 and length to 4
to extract just the board serial number from the barcode data string.

R 0000000 O 0

25030533

In setting up the region of interest for barcode reading it is important to leave several
bar spaces in the beginning and at the end of the barcode as shown above. The
barcode algorithm needs those white areas in the image to determine the start of the
barcode. Also, in cases where the contrast of the barcode is not high (e.g. when the
background is not white) you may need to use a binarize preprocess for the barcode
reading to function correctly. Lastly, barcode is rotation sensitive. A barcode oriented
horizontally as above needs to have a part rotation of 0 degree. A vertically oriented
barcode should have a part rotation of 90 or 270 degree.

Below are some examples of the supported code type.

2D code types

1D code types

ATRTRTRTR TR .

M _BC412 M_CODABAR M_CODE128 Dala Malrix PD F41 ? M|cr0PDF41 ?
(I |||||||||||||||\|\|\|\|||||\||||||\||||||\||||| N, VoA M_PDFe17 M_MICROPDF217
g%%e[)Egg:; il [ﬂ a
M cc:m;ae X s = :| \Jhe H‘q @E’gﬁiﬂ!
)
[ o T
UL O LA e
EAN 8 EAN 13 Interleaved 2/5 Maxicode Truncated PDF417 QR code
M_EANE M_EAN13 M_INTERLEAVED25S M MAXICODE M TRUNGATED. PDE41T M QRCODE
"I|I| [N A Tl sl
Pharmacoda Planet Postnet The following is an example of a composite code.
M_PHARMACODE M_PLANET M_POSTNET

Composite code types

I [! ]H !ﬂ! L] J JM L 2l123156/ls [ | -
Code UPC-E 1 £
M RSSCODE M UPC A M_UPC_E

Composite Code

With version 2.4.9 or later versions of the YesVision software, it is possible to read
barcodes larger than the field of view of the camera. The software stitches two images
together before performing the barcode read operation. To utilize the feature user
should train two marking boxes each for half of the barcode.
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The two boxes must overlap to allow the stitching operation to work. Both marking
should have Decision algorithm set to Barcode. In the Bar Code Parameters dialog the
In half of a barcode check box needs to be checked.

Bottom Side Camera Assembly

There are instances where barcodes are placed on the bottom side of the board instead
of the top. YesTech supplies an optional bottom camera for reading barcodes from the
bottom of the board.

B eeeiuiee

The third decision algorithm for mark is Color Inspection. If it is selected, an
additional item, Color Check Params.., would be added to the mark’s pop up menu.
The selection will launch the following dialog:
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Color Check Setup

x|| The algorithm

does a color
0Ok, I

— Calar Check.

Center Yalue: |1 a0

Talerance: |1 0 Current Percent: IF"EI
A [

Percent Min.: IBE| b a: I'I oo

gray level check.

match check and a
Cancel |

For the color
match check, the
ﬂ color for each

— Gray Level Check

pixel in  the

Gray Y alue: |128
T olerance: |4|:|

Current Gray: |35 Set Current |

inspection box 1is

computed. If the
percentage of
Help | pixels that the
color matches is
higher than the

required percent, then the color check test pass. During setup the software high-lights
the matching pixels with green overlay interactively. User should experiment by
adjusting the scroll bar and observe the change in the high-light. For the gray level
check, the average gray value of all the pixels in the region of interest is computed
and compared to the preset value. If the test value falls within the tolerance a PASS is
reported and vice versus. The algorithm works best on brightly colored components.

x
— Locator Type
" Edge {* Ship
— Direction
Nuﬂh
| West East
S outh
— Pualarity
% Dark bo Light £ Light bo Dark
Edge Threshald: I2
Expected Wwidth: I'I B i
Positional Tolerance: |U2 mim
Raotational Talerance: |5 degres
“width T olerance; IUE T

o |

Cancel |
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Another decision algorithm for mark
is Edge Locator. The edge locator
locates edges’ position and angle
down to Y pixel resolution. If edge
locator is selected, an additional item,
Edge Locator Params.., would be
added to the mark’s pop-up menu.
The selection will launch the dialog
on the left. In this dialog user setup
the parameters for the edge locator.
Edge locator can locate edge or strip.
A strip is defined as a pair of edges of
the opposite polarity. The Direction
parameter selects the direction for the
edge or strip. The West and East
directions select vertical edges and the
North and South director are for
horizontal edges. In order to set
Polarity the direction must first be set.
In considering polarity user should
think the search operation start from
the outside moving toward the center.
For example if the direction is West,
search operation goes from left to
right. If direction is East search



operation goes from right to left. The Edge Threshold defines the minimum edges
strength. Edge strength ranges from O to 100. The Expected Width set the expected
width of a strip. The positional, rotational and width tolerance define the tolerance for
the position, angle and width.

The other two decision algorithms for mark are the color band resistor inspection and

OCR. Please refer to sections 10.5 and 10.7 later in this document for a detailed
description.
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10.3Lead Bank Inspection

Edit Lead Params. .
Lead Bank. Parameters
Align..

Train Solder
Move/Resize

Break inko Sectors
Delete

Jpdate

Test

Lead Bank inspection checks for solder bridges between leads.
The default algorithm for lead bank inspection is Blob analysis.
Currently there are three algorithms for lead inspection, Blob
Analysis, BGA Group and Fusion Lead. BGA Group is an X-
ray inspection algorithm for the YTX-6000 machine. BGA
Group is explained in section 11.2. The Fusion Lead algorithm
can only be used in YTV-M1 machines with RGB light.

After a lead bank inspection box is created, the user can display

the Lead Bank pop up menu by pressing the right mouse button

while pointing at the inspection box.

Edit Lead Params.
x
Pitch: Iﬁ |5':IE um

MHumber of Lead: IB Fiow Count; I

Feview
[ Asymmetrical Lead Z oo Any
— Direction
| Horth
West | 2 E azt |
South I
— Camera Yiew
Back I
Left I [ Top Right |
Hikdag | Front | Eatiom |
Helay |
— Lighting w-Rap
W Side [ Tap Fower; I3
Level
Preprocess: I HOME j
Decision: I Elob Analyziz j

Anchor Mumber: IEI Layer: IIJ

b ark az Defective |

o]

Cancel |
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-Launches the Lead Parameters dialog.

On this dialog the user sets the pitch of the
lead, the number of leads in the lead bank,
the direction, the view, the lighting and
the algorithm selection.

The Asymmetrical Lead check box
should be checked if the lead arrangement
for the part is not symmetrical. For
example on SOT-25 parts there are two
leads on one side but three on the opposite.
The Row Count should always be 1 for
all the normal components. Multiple rows
of leads per side is for pin array inspection
or BGA solder ball or solder paste
inspection only.

The Review Zoom list box selects the
preferred zoom level for reviewing this
lead area during the defect review process.

Lead bands can be anchored by a marking
for precise positioning. See section 13.4
for details.

The X-ray Power Level applies only to
X-ray inspection on YTX-6000.



Lead Bank Parameters - Launches the Lead Bank Parameter dialog

Lead Blob Analysis Parameter

20

Pitch:
o035

Reqgularity Tolerance: | 10

Max, Lead Width: | 7=

Threshold Bias: |0

11

mils
urm
% of pitch

%k of pitch

ot Show Bin, I

reduce bias would increase sensitiviky)

Position Talerance: | 20

T

mils

x|

Threshaold Min,: I 0

¥ Teskt Tip's Gray Lead Length: |9|:| %

128

=

ax..

Tip Width: |4|:| TipLength: |4|:|

[ Double 'width End Leads

o]

[ Irevert Image

Cancel |

Pitch is the separation from one lead to the
next. It can be in mils or microns. (Typical
values are 20 mils, 25 mils, 50 mils)

High Regularity Tolerance means the lead
to lead separations are the same from lead to
lead. Set this tolerance to detect bent leads
or missing leads. A value of 10% is typical
for this parameter. It can range from 5 to
50%.

Max. Lead Width defines the maximum
apparent width of a lead. Set this parameter
to detect bridging or lead off pad conditions.
A value of 65% is typical for this parameter.
It can range from 50 to 95%.

Threshold Bias can be used to increase or
decrease  the  inspection  sensitivity.
Reducing the Threshold Bias e.g. — 10%
will increase the sensitivity of the detection.
The Show Bin button displays the binarized
image.

Position Tolerance checks for lead position
shift.

Test Tip Gray checks the brightness level
on the tip of the lead pad to detect for lifted
pin defect conditions. Normally a lead
solder is wetted up to the lead’s heal and toe
so there should be little or no solder on the
tip of the pad. Amble solder on the tip of the
pad indicates a lifted condition. See section
10.3.1 for the parameter settings.

On some board layouts the end pad is made
twice the width of the other lead pad. The
Double Width End Leads check box
informs the software of such layout.
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Invert Image check box if checked will
invert the pixel value of the image before
performing the analysis.

Align.. - Launches a dialog to allow alignment of lead bank inspection box.

Lead Bank Alignment E|

b ove
[ Entire Part

|
== -
_v]
widhe - |+ ]
Height - |+ |

Align Oppozite |

b ake Summetny |

Same Size |

Cloze

Train Solder
Move/Resize
Break into Sectors

Break Lead Bank into Sectors E|

e

MHurnber af Sectar ta break, inta:

Using this dialog the user can move and size the Lead
inspection box. The Align Opposite button will align or
create the lead inspection on the opposite side of the part.
The Make Symmetry button moves the lead box so that it
is symmetrical with respect to the centroid of the part. The
Same Size button makes all the lead boxes the same size.

-Trains the solder inspection within the lead bank.
-Moves or resizes the lead bank inspection box.
-Breaks up a long lead bank into smaller sectors.

When reviewing a defect that is on the
edge of a long lead bank, depending
on the viewing zoom level, the defect
could be outside the video view
Eapiz window. Breaking the lead bank into
smaller sectors ensures the lead defect
be shown on the screen during review.

Delete -Deletes the inspection box.
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Update -Uses the current lead bank as reference to update the parameters
of other lead banks. The following dialog sets the scope of the
update.

Update Lead EI

(" Same part number and direction
" Same part number
* Same package bype

" Areas on all parts ﬂ

Test -Tests the lead bank inspection on the current image.

10.3.1 Detecting Lifted Lead Tip

Lifted lead tip is a defect condition where solder does not wick up to the lead due
to either co-planarity problem or contamination on the surface of the lead.

Good joint with good wetting Joint with Lifted lead tip

On a good solder joint solder adheres to the surface of the lead and forms a slope
leading up to the lead. On a lifted lead tip the solder is not able to wick up to the lead so it
is evenly distributed on the pad surface. In other words, on a normally soldered lead
solder is wetted up to the lead’s heal and toe so there should be little or no solder on the
pad area in front of the tip of the pad. Amble solder on the area of the pad indicates a
lifted condition. Viewing from the top and with lighting from the sides the difference in
the distribution of the solder makes the hi-light on the solder look quite different between
good and lifted solder joints. The YesVision software detects the difference in the solder,
hi-light’s the position, and detects the defect condition.
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The left two leads are lifted.

IVREREEER

Side view of the same lead bank to confirm the lifted tip condition.

To enable detection of lifted leads

IV Test Tip's Gray Lead Length I the user should check the Test Tip’s Gray
Threshald Min, ||:| Mae. | 126 check box on the Lead Blob Analysis
dialog. To accurately detect the lifted lead it

Tip Width: |4'3' TipLength: |4|:| is essential that the test box is right in front

of the lead tip at the very edge of the pad.
The Lead Length parameter sets the
distance from the component body. It is a percentage of the lead box length. The Tip
Width and Tip Length parameters set the side of the test box. They are a percentage of
the pitch. The Threshold parameter sets the pass/fail limits for the gray value of the test
box.

To ensure the test boxes are at the right position the user also needs to make sure
the outside edge of the lead bank test box is at the edge of the pad.
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Wrong placement of the lead bank box where the outer tip of the pads area are not
enclosed within the box.

Limitations

There are certain pads geometries that the lifted lead detection algorithm will not
work with. One is when the pad is so short that there is little or no area in front of the tip.
Second, is when there is excessive solder on that pad and solder is always on the area in
front of the tip even in good solder joints.
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10.4 Solder Inspection

Solder inspection is designed to verify the solder quality on each individual pin of
the component. The default inspection uses top lighting and histogram analysis to

detect insufficient solder conditions.

|

- [

Side light Image

Edit Salder Params. .

Histogram Setup display the solder

Samélmage Under Top Ligt "

After the solder inspection box is created, the user can

Edit Solder Parameters x|
plign.. pop up menu by
Move/Resize pressing the right .
. Set Pin 1 Firy Murn: IE
Delete mouse button while —I
Update pointing inside the B Fov and Calumn [nfa; |00
i i — Direction
Tesk solder inspection North |
box. "W est | East
| South
— Camera Yiew
Edit Solder Params. -Launches the Back_|
Solder Parameters dialog. _ Left | Top _ Right_|
Hitiag | Frant | Battom |
The user may enter the solder box’s pin sray_|
number by typing it in the Pin Number box —
on the dialog. Pressing the Set Pin 1 button "‘;Q_ht'gi = ﬁﬁva;_ .
. . . . [ :
for the Pin 1 inspection box will cause the = o level
software to set the pin numbers for all solder Preprocess: [NONE =]
boxes using a counterclockwise convention.
Decigiar:

The rest of the buttons on the dialog set the
Direction, Camera View and Lighting for
the inspection. The user can also select a
preprocess and a decision algorithm for the
inspection.
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[~ Skip @ - |
M ark, az Defective |

Cancel |

Anchor Mumber: |0

Layper: IEI
Ok I
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Currently there are five decision algorithms for the solder inspection box: Histogram
Inspection, Pattern Matching, BGA Analysis, Solder Blob Analysis, PTH Solder
Analysis and Fusion Solder. The BGA Analysis is an X-ray inspection algorithm for
the YTX-6000 machine; it is explained in section 11.3. Fusion Solder is for YTV-M1
machine with RGB light. Solder Blob Analysis and PTH Solder Analysis are through-
hole inspection algorithms; they will be explained in section 10.6.1 and 10.6.2. All
solder inspection boxes can be anchored by a marking box. Please refer to section
13.4 on the functionality of anchors. The X-ray Power Level and the Skip feature are
mainly for X-ray inspection on the YTX-6000 machines.

Histogram Setup - Launches the Histogram parameters dialog.
x| Histogram inspection uses a
~Threshold threshold value to binarize the
umE: U UMscale: 1 image into black or white pixels.
The algorithm then makes a
D, decision based on the ratio
/ between the two. The UMF and
I UMScale are used for uniformity
0 . 225 compensation which is disabled
ﬁln by default.

o

Percentage: Min. I 0

White/Total= I 5=3.0 % |Pass Passif:
Min < (White/Total) = Max

Iv¥ check Center Spot

e I =0 When used with top lighting,

histogram inspection can
effectively detect insufficient

Threshold: solder defects.

Cancel |

200

The Check Center Spot is for
detecting unwett or excess solder

conditions on chip devices. See

pictures below:

The “Check Center Spot” checks for a bright round spot in the center of the box. If
such a spot is found the algorithm returns a fail status.

Pat Match Param.. -Launches the pattern matching parameter dialog.

3

Pattern Matching Parameters

Pass Scare! | g .

Pattern matching is more commonly

used in Mark inspection, but can also
be used in solder inspection. The idea
is to use a known “good” solder joint

Search Margin: |z P
(94 | Cancel




as a template to check the others against. During inspection the image of every joint
is compared to the template and dis-similar joint images (defined by the pass score)

are rejected.

Align.

Solder Alignment @

Move
[ Entirz Part

MJjJ
Last |

Width: J j
Height: J j
Pich: - | 4|
Fow Sep.: J J
Align Dppozite
b ake Summety
Same Size

Cloze

~

Move/Resize
Update

Test

-Launches a dialog for the user to align the solder
inspection boxes.

Using this dialog the user can move and size the solder
inspection boxes. The Width and Height buttons increase
and decrease the rectangular area of the inspection box.
The Pitch button increases or decreases the pitch between
inspection boxes. The Row Sep. button is normally
disabled. It will be enabled only if the Row Count is
greater than 1. When it is enabled it adjusts the row
separation for the pins. The Align Opposite button will
align or create the lead inspection in the opposite
direction of the part. The Make Symmetry button moves
the lead box so that it is symmetrical with respect to the
centroid of the part. The Same Size button makes all the
solder boxes the same size.

-Moves and/or Resizes the solder inspection box.

-Uses the current solder box as reference to update other
solder boxes on other parts.

-Inspects the solder on the current image.
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10.5Color Banded Resistor Inspection

Despite the rapid
advancement in  surface
mount technology, the last
generation through-hole
technology has stubbornly
held on especially in areas
where high reliability is
essential. There is no sign of |
this through-hole technology
being displaced by surface
mount technology any time
soon. [Ironically the AOI
technology, a byproduct of
surface mount technology, is
now mature enough to serve
the through-hole technology.
Many through-hole boards are hand assembled. There are high chances of random
assembly error in through-hole boards. This make the builder of through-hole boards
interested in the AOI technology.

The value and the tolerance of through-hole resistors are coded in color bands. To
verify these values the inspection machine has adapted to read color. With its white light
and color cameras, the YTV series AOI machine is perfect for the task. A special
software algorithm has been developed based on the coding system of the color band.
Axial-leaded resistors use a color-band marking scheme to indicate resistor values. The
first two or three bands are digit values followed by a multiplier and the last is a tolerance
band. See the table and example below:

Digit Color Multiplier
Value —
Silver 0.01
Gold 0.1
0 Black 1 T g / \
1 Brown 10 34 digit multiplier tolerance
2 Red 100 2%
5 [Omme |1k 5
4 Yellow 10k none 20%
5 [Green | 100K O 1 e
6 Blue 1M
7 Violet 10M
8 Gray
9 White
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The inspection algorithm is associated — pymry—r=———————rr———"

with mark inspection. To inspect color band
resistors the user must define a marking box
that covers the body of the resistor. Select
Resistor Color Band as the decision
algorithm. Once the Resistor Color Band
algorithm is selected a menu item called
Color Band Params. will be added to the
mark’s pop up menu. Selecting this item will
launch the Resistor color Band Parameters
dialog shown on the right. On this dialog the
user can enter the value and the tolerance of
the resistor. Knowing the coding system the
software can determine the color band
arrangement based on the resistance value
and tolerance the user entered. In case the
user does not understand the coding system
of the resistor he or she can still train the
AOI machine by providing the color band
arrangement from a sample board. This
technique it called “Enter by Color” it is
accomplished by pressing the Enter By

Resigtance: 10K,

Talerance: 1%

Bady Calar: ILightEIue vI 35

[ Multiple Body Colors

Enter By Color Band |

Ohm
B andz
|

-

Train Color

Fight Mouse to Show Contest Menu

"Eand allaw 2nd Chaoice

1 2 3 T4 5

x|

Cancel |

Color Band button. For 1% resistor there

are two standards one uses 4 bands the other use 5 bands. The Bands group select

between the standards.

The Enter By Color Band button launches
the Enter By Color Band dialog. Using the
dialog the user can use the pull down lists to
specify the color band arrangement. Although the
Enter By Color Band dialog does not require the
user to understand the color band coding system,
the user still has to know the band direction in
order to use the dialog. Putting Band 5 color in
Band 1 list will result in an error. Fortunately,
even by guessing which color goes first, the user
will have a 50% chance of getting it right the first
time.

Enter By Color Band

o]

Band 1 IIETL'
Band 2: l.BIack—L'
Band 3: l.BIE'Ck—L|
Band 4: l.HEd—LI
Band & IIBTL'

3

Cancel |

The software must learn the characteristics of each color before the software can
distinguish between them. This leads to the training process. During color training the
user provides the software with samples of each color. This is done using the Train
Color dialog. For example to train the brown color the user first selects Brown from the
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Color list box. Using the arrow buttons, he or she positions the selection square (small
green box on the image) onto a brown band on the actual resistor and presses the train
button. Multiple samples of the same color can be trained to compensate for color
variations. The software will use a statistical average of all the samples to represent the
color.

Train Color

Pozition

v Fast j

Inside the software each trained color is
stored as a three dimensional reference color
vector. The three dimensions being red
green and blue (R, G, B). During inspection
sample colors are taken from the image of
the resistor and “Distances” are calculated
from the sample color to each reference
color vector. The software reads color by
finding the reference/sample pair with the
minimum distance.

Color: . Brown "'1

& Band Color ™ Body Color

Train Count: 13
Train Test Clear
BC

I:Iear'l| Clear |

On the Train Color dialog the Test
button will calculate the “distances” from
the color in the selection box to each
reference color. It can be used to verify the
training of each color. The Clear 1 button
deletes the last trained color template. The
Clear button clears the training for the
current color and body. The Clear BC
button clears the training for all colors of
this body color.

Prezz Right Mouze Button
to Show Contexst kMenu

Cloze

The through-hole resistors come in a variety of background colors. By default the
software organizes its reference color matrix based on the background colors of the
resistor. There is a set of reference colors per

bac.kground color. Each reference cplor.has to. DS - |assifier Resulis rs‘_< |

trained before they can be used during inspection. —

Rather than having the user start from ground zero, Calor: R=7 G=f BE=5

the software ships Wlth a .default color matrix that T

serves as the starting point for users. The color Choice 2 Green Distance: 104625

matrix is saved as ColorMatrix.txt in the EED!CEjgde“ E!SEE'”CE gggg-aﬂ
. o QICE 1= IsCance:

C:\Program Files\AOI\ini\ folder. Instead of Choice 5 Purple Dickance: 8106

organizing color data by backgrounds, user can also

select to have the color data organized by part

numbers. For simple boards with less than 10
different part numbers organized color data by
background work perfectly. But when the board become more complicated organized by
part number provide better results.
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To help automate the process of training color band resistors, the CAD import has
been enhanced to allow the user to specify the resistor’s value and tolerance in the YCD
file. Here is a fragment of the YCD file for color band resistor training.

[PartList]

Ref.ID P/N X Y Rot'n Pkg Extension

R73 GDC-300-020-010 7230 2300 270 600 ALGO=10 1.00 5% 1/2W
R99 GDC-300-020-010 4370 500 270 600 ALGO=10 1.00 5% 1/2W
R52 GDC-300-020-043 1180 2970 270 600 ALGO=10 4.30 5% 1/2W
R53 GDC-300-020-043 1350 2970 270 600 ALGO=10 4.30 5% 1/2W
R14 GDC-300-020-100 725 5585 0 600 ALGO=10 10 5% 1/2W

R8 GDC-300-020-100 3720 5740 270 600 ALGO=10 10 5% 1/2W

RS GDC-300-020-100 4600 5740 270 600 ALGO=10 10 5% 1/2W CC

The ALGO=10 specifies the Resistor Color Band algorithm; it is followed by the
resistance such as 10 (for 10 Ohm) or 10K (for 10K Ohm) or 5.6M (for 5.6 Meg Ohm).
Then follow by the tolerance percentage (1%, 2%, 5% or 10%). With the YCD in this
format, through-hole resistor components can be trained easily using the CAD import
process.

After inspection during the defect review the software provides visual aid to help the
user make a decision on the nature of the defect.

ile Edit Vision Syskem Help

room: J100% <] I = A Review FaledPans _____________[x BalSls 2

YE s Ref. ID: [R5 |FN=GDC-305-055-170, Pkg=500 Rtn=0. Marking
o —= =l Fiesistor Color Band CheckFailed on band #1 [Green); Desc=4LG0=10 523
Te ch OHM 144w 1% MF DALE CCF-55-5230 F-T/R

Yiwld Enhancemaent Sclutions

Defect Classification: i Unclazsified _:]

Ignore ‘ Mext J Mext Part ‘ Cancel ‘

Selectsd 1 Fart List] Part
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Color Band Recips Settings There is a context menu for the Resistor Color Band
Parameters dialog. This menu will display when the
user right clicks the mouse anywhere on the Resistor

Color Band Parameters dialog.

Lisk Parts with Same Body Color
Showe Forward Found Boxes
Show Reverse Found Boxes
Shows Color Train Counk

sy Calar g beta Color Band Recipe Settings x|

Load Calor Train Data

Group Color b atris

Color Band Recipe Settings " by Body Color & by PN
Launches the dialog on the right for setting
color band parameters for this recipe.

Minimumn B and Color Digtance: 200

Minirmum Body Calar Distance: 100

List Parts with Same Body Color

Lists the color band resistor parts in the ok, I Cancel |
part list that have the same body color as
the current part.

Show Forward Found Boxes

Shows the boxes around the area that the
software used for color samples. The
found positions would only be available
after an inspection.

Show Reverse Found Boxes
Show the color found position rectangles for the reverse scan. The found positions would
also only be available after an inspection.

Show Color Train Count
Show the number of trained templates for each color.

Save Color Train Data
Color train data normally saves with the recipe. This menu selection allows the color
train data to be saved into a separate file.

Load Color Train Data
Load color data from a disk file.

Save Default Matrix
Lisk Parts with Same Band
Compare Color Distances

The Train Color dialog also has a context menu. It has the
following selections:
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Save Default Matrix
Save default color matrix at C:\Program Files\Aoi\ini\ColorMatrix.txt

List Parts with Same Band

List the color band resistors that have the Relative Color Distance @

same body color of the current part and have
one or more bands of the selected color . The Color  Relative Distance  Variance Count
list will appear in the Selected page of the Black 440 8161.1 10
List View. Brown 2537 1664.2 &
Red 9401 14695 6
] Orange 18588 13211 4
Compare Color Distances vellow 23398 S62.4 2
Display the relative color distance between the | &N 5 S
colors. When the color distances for two Purple 3129 0.8 1
colors are very close the software may have Gray 10525 0.0 1
difficulties distineuishine them. Thi white 119079 1920.3 4
ifficulties distinguishing them. This menu cod 21471 a66s 2
selection helps the user to identify the Sikver 14809 74298 6
confusing color pair.

There are special software features added in the CAD import process to facilitate
through-hole board training. Compared to that of the SMT parts, CAD data for through
hole parts usually contains pin 1 position data opposed to centroid position data. During
CAD import, the YesVision™ software allows the user to offset the position based on
package or part number.

Train New Part Marking

Fart: ReflD=R4. PN=302-234w052, Ratation=0
RES. 144w 1% 34.00E

Cancel
[ Polarty | Center Mark [ AutoFepeat [ Skip Al Yerify

Part Tope: | Rasistar - Package:  [1210 - Skip

Offset Part Position by Package L
Offset Part Position by P

il
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10.6 Through Hole Solder Inspection

YTV AOI machines can also be used to inspect solder defects for through-hole
boards. The type of solder defects detectable by the machine are missing or insufficient
solder, no wire (also known as pin-not-thru) and bridging. The inspection is done by
looking at the bottom side of the board.

Good Joint Insufficient No Wire

F W

PIIGO()_&I:JGi_rl'E No Wire . No Solder Insufficient Solder

Fit

The YesVision software offers special features to facilitate through hole solder
inspection. The bottom side inspection recipe can be created automatically after the top
side recipe has been created. The software creates the bottom side recipe by mirroring the
top side.

To inspect solder for through-hole, users need to create and fine-tune the
inspection recipe for the top side as usual. After which they need to flip the board over
along its Y axis (see illustration), from File menu select New Board, check the Train 2nd
Side box, then press OK. The software will prompt users to locate the three corners of
the board, and then train fiducial marks. After that, it will scan the board and create a map
view background image for the bottom side.

Y s

T T

Flip along the Y axis
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After the New Board process is completed, the user can create the part list for the
bottom side. To do so select “Create Bottom PartList” from the vision menu. The
following dialog will display:

Create Bottom Side Park Lisk El

Far through hole board ar mix technologies board recipes,
create the bottom side part list by mirronng the top side part list Carcel |
i Mirror all parts [~ Mirror Solder Boxes

= Mirmar only through hole parts [~ Mirrar Lead B ank Boxes
|' irraring Asis

(O % fuis

The software will then create the bottom side part list by mirroring the top side
part list of the recipe. The part list creation process is automatically followed by a part
alignment process very similar to “Resync Centroid” of which the user is prompted to
locate three parts. Bases on the user input the software will precisely place all the parts.

The Create Bottom Part List process only creates the part outline box (purple box)
for every part. The user still needs to add solder inspection boxes and lead inspection

boxes to complete the recipe.

In order to detect the “no-wire” condition, users must select Check Center Spot
when defining parameters for solder inspection.

Threshold
1]
[
J
|
] 205
)
128

Percentage: Min. |I:| Max: |50 o

White/Total= | s=g.g % |pass Passif:
- Min < (WhiteyTotall < Max

[v Check Center Spot




10.6.1 Solder Blob Analysis

This algorithm performs blob analysis on the solder joint and compares its characteristic
against defined parameters. Here is the parameter setup dialog

Solder Blob Analysis Parameters

Threzhald: 128

o 4 [ >
Count Limits ki I'I b an: I3

Area Limitz  kin: |5 b ax: IEEI 4
Size Limits Min: [0 Max: |10 %

The Threshold is used to
binarize the image for blob
analysis. Count Limits set the
expected number of blob to be
found. Area Limits set the
minimum and maximum size of
the expected blobs. Size Limits
set the minimum and maximum
size (Width and Height) of the
expected blobs.

x|

255

[ lrevert Image

R
¥ Check Boundaries [iod [E
S|

The Invert Image check box if

Cancel |

checked will invert the image
before the analysis. The Check
Boundaries check box enables

the boundary check. Boundary

check fails if any blob touches the perimeter of the inspection box.

10.6.2 PTH Solder Analysis

Plated Through-Hole (PTH) solder analysis algorithm is a new class of algorithm that

analysis solder joint in both side and top
combined results. The light selected for this

light, and render a decision base on the
algorithm is called the “One-Pass Light”,

lighting number 4. No other lighting selection is allowed for this algorithm. This
algorithm performs blob analysis on through-hole solder joint in both light. It setup

dialog has two pages:

x x
Side Light | Top Light | Side Light  Top Light |
Threshald I¥ Binarize Threshald IV Binarize
Rl * Rl i
1] 255 n 255

b aw.: IBD %
Ma.: IED % [1.25%

Area Min.: |3D
Center Hole Size Min.: ID

™ Inwert Image

Area Min: I':|

Center Spat Max. Size:

|5':' #01%

™ Inwert Image

o]

Cancel Apply Help

o |

Cancel Apply Help
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10.70CR

Optical Character Recognition refers to the image process technique that involves
reading text from an image and translating it into a form that the computer can
manipulate (for example, into ASCII text). In PCB inspection applications OCR can be

used to enhance traceability. That includes
reading the serial numbers from the PCB
and date or lot codes from important
components. The YesVision software is
capable of OCR.

In the YesVision software the
OCR feature is implemented as a Mark
inspection algorithm. It provides a
powerful and easy to use function set for
reading and verifying character strings.
The feature can read and verify
mechanically generated, uniformly spaced,
character strings of known lengths. The
feature is designed to operate even on
degraded images, with up to a few degrees
of rotation in the target string.

There are two main usages of the
OCR feature in the YesVision software.

1. Reading the Serial Number of
the board.

2. Reading the date or lot code of
selected components and log

the data into the ODBC database.

To use OCR to read the serial number of the board, the user must create a part and set

Edit Mark Parameters

%]

Camera Wigw
Back
Left | Top Right
Frant | |
Lighting
[+ Side Lighting [ Top Lighting

Preprocess: | MOME

=l
Decizion: | acE j

Pattern katch
Pazz Scaore;  |Bar Code
Colar Inzpection
R ezistar Colar Band

Fieview Zoom: iy

Search Margir: |EI. 473 |EI.1 a3 o

Poszition Tal. &= T

[ Check Pos.
Position Tal. v i
k. | Cancel |

its RefID to BARCODE. They must then train a mark and set

the Decision algorithm for OCR. To track a date or lot code on
a component, the user can enable the OCR Data Track option
from the Recipe Option dialog. The data will be logged into a
table called OCR_Track in the ODBC database.

Before any character can be read by OCR, the software
must learn the character set. This is done by presenting the

Edit Mark Params..

QR Params. .

Train Alkernate
Display Template

Edit Alternate

Set Search Area

Train Dependent Tmp.

sample characters to the software. The software organizes the Move
training data into fonts. Each font has a character set that Delete
contains the characters that had been trained. The font data is Test

stored with the rest of the recipe’s data.




To start using this feature, users can select
OCR from the decision list box in the Edit Mark
Parameters dialog.

After the OCR algorithm is selected a menu
item called OCR Params.. will appear in the pop
up menu. Selecting it will launch the OCR
Parameters dialog.

The OCR Parameters dialog is the main dialog
for OCR. The Font Name selects the font of the
character to read. # of Char. to Read sets the
number of character to read. The YesVision
software allows users to read character strings up to
20 characters in length. The Pass Score sets the
acceptance criterion for the quality of the print. The
Pass Score goes from 0 to 100, 100 being a perfect
match.

The Train New Characters button launches the
Train New Character dialog. The Edit
Constraints button launches a Constraints dialog.

OCR Parameters

Fant Mame:

# af Char. to Read: |4
Fazs Scone; |B|:|

Characters Trained

]

Train Hew Characters

Edit Canstraints

Digplay Character Set

Delete Font

| ok | Cancel |

Display Character Set displays the trained character set on screen. The Delete Font

button deletes the
selected font.

The Characters
Trained box shows all
the characters trained in
the selected font set.

The Train New
Characters dialog
allows the user to train
new characters into the
Character Set of the
specified font. On this
dialog the # of Char to
Train specifies the
number of characters to
train (not to be
confused with the
number of characters to
read.) In the
Characters to Train
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# of Char to Train: |5

Characters ta Train:

]?4FET

Drefine Mew Font

Train ‘ Cloze J




edit box the user should type in the character string to be trained. The Move group has 6
buttons that control the train boxes. The width, height and pitch of the boxes are also
adjustable. With the boxes at the right location and character string entered, pressing the
Train button will train the characters into the font set. The Define New Font button

launches the Define New Font dialog for the
user to enter the name and important
parameters for a new font to be created. One
important point to remember is that the
character Width, Height and Pitch parameters
have to be set before pressing the Define New
Font button. Performing these steps in the
wrong order will result in an unusable font set.

The OCR read operation compares each
character in the target image to each character
in the font to find the best match. You might
know beforehand that certain characters (or
type of characters) should appear at specific
positions in the string. If this is the case, you
can speed up and increase the robustness of the
read operation by restricting the comparison to
only those characters in the font. To do so you
set Constraints.

Pressing the Edit Constraint button on the
OCR Parameter dialog launches the Edit
Constraints dialog. The constraint is set one
character position at a time. After clicking

Define Mew Font @

Fant Mame: Fantd
Fontweight: |2 Piel

B ackgraund

{* Black T white

Cancel |

Edit Constraints E|

Character Mumber: |1 ﬂ

Conzstraintz: e.g. 012345678948 CD
47CFT

Reset | Cloze

reset the constraint contains the complete character set of the font. To restrict a character
from being read in the string, simply delete that character from the constraint text box.
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10.8Inspection with Side Angle Camera

The automated optical inspection works most efficiently using the top view camera.
However, certain types of devices such as some surface mount LED’s may have polarity
markings printed on the side of the component hidden from the top view. Solder joints
on PLCC packages are also not visible from the top view. In such cases a side view
camera angle can supply the missing information for complete defect detection. In short,
the side angle cameras complement the top view cameras to provide an optimized
inspection.

A side camera is also highly useful during defect review. It gives the operator more
information about the defect for better defect classification.

A side camera can do a better job reading the markings etched on shiny metallic or
rough textured surfaces. Here are some pictures for comparison.

Same crystal side view

Top View Side View

For PLCC and J leaded packages, lead and solder inspection can only be done with
side view cameras.
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PLCC Top View PLCC Side View showing leads and solder joints

On a QFP it is possible to inspect for lifted leads using the top view camera and
the pattern matching algorithm. You can further use the side view camera during defect
review to see if the lead is lifted beyond the acceptance criteria.

RPN NI N

.
a
-
p
-

i),
A

Side View of lifted QFP Leads Side View of good QFP Leads
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Precautions with Side Angle Inspection

Calibration factors need to be carefully considered for effective side angle
inspection. Since side angle inspection is sensitive to board thickness, the software
compensates for this with a thickness offset that must be set accordingly. Also, the raw
image from the side camera is distorted due to perspective. The pixel is trapezoidal in
shape and is different in size depending upon its location on the screen. To compensate
for such distortion the incoming images are warped to generate equal sized square pixels.

(Please refer to section 26.11 for the warp compensation parameter calibration.)

¥ideo Paramekters

Here are the steps to verify that the settings are
correct for board thickness and perspective
compensation:

1. Right click the mouse in an area not
designated as an inspection box and select
Setup.. from the pop up.

2. In the Video Parameters dialog first uncheck
Enable under Perspective Correction for Side
Views. Close the dialog by clicking OK.

3. Move the stage so that the vide cross hair is
lined up with an easily identifiable mark on
the PCB e.g. a silk screen mark.

4. Switch from top view to a side view and see if
the mark you chose lines up with the cross
hair. If not you will need to adjust the
Thickness Offset in the Video Parameters
dialog until it does. You can also use the
Measure Height feature from the pop up
menu to determine the thickness offset.

5. After entering the correct thickness offset in

Pixel Size 5 [25.8 j
Pinel Size 'y [25.8 =]
=

Offset 5 |u j
Offset - |u :II

urn

urn

urm

urn

Thickness Offset; |-1 0ao
Cal. Baoard Thickness: IEIEI

Ferzpective Comection for Side Yiews

[+ Enable d= o
de: [

il

x|

()% I Cancel

the Video Parameters dialog use the Measure height feature again and determine the
calibration board’s thickness value. (Cal. board thickness is the height where the
camera offset is calibrated. During new recipe creations the software needs the value
to deduce the correct thickness offset from the board’s thickness value entered by the

user.)

N

Enable the Perspective Correction in the Video Parameters dialog.

7. Switch from top view to the side views and see if the same mark lines up with the
cross hair. If not, you will have to adjust the warp offsets (dx, dy) until it does.

The Pixel Size for all 4 side view cameras should be 23.5 x 23.5 um after perspective
correction. If the warp offsets have never been setup on the system before, the initial
recommended settings on the following page should be used:
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Offset Back Front
View View

dx 100 100

dy -1300 1300

Optical inspection requires a direct line of sight to the part being inspected. Side angle
cameras inspect parts with a line of site that forms a 45 degree angle with the board. It is
possible that taller components adjacent to the target part will obstruct the cameras field
of view. The software provides a way to circumvent the problem by inspecting the part
from the opposite side. To do so the user needs to check the Flip Side View check box in
the part parameter dialog. This attribute for the part is set in relation to the reference
designator (location e.g. R1, C12...). It saves with the recipe but it does not update via
part number or package. This allows each individual blockage problem to be dealt with

on a per location bases.

Edit Part Parameters E|

Reference 10 |U4-|:25

Fotatior: {30 Rotate.. |
PM:  [MOV-154072 ~| 3|

Package:
1208 =] 2|
List Al | SimilarSize| SimilarT_upe|
Skip Flagz

[~ Marks [~ Leads [ Saolders

Type: |I:apa|:it|:|r j

CaP SMT 01UF 500 10%27R 1206 PHILIPS #
12062R104K9B 8 MAREIMG: A

< [v Flip Side Yiew >

k. | Cancel
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10.9Fusion Lighting

10.9.1 Introduction

Starting from May 2007 the Fusion lighting system replaces the Red and White
light to become the standard lighting system on all YesTech’s AOI systems. It
incorporated the latest developments in LED lighting technology to push AOI defect
detection capability to a new level. The Fusion lighting is completely compatible with the
Red and White lighting scheme that is replaced. Its feature set is a super-set of the old
lighting feature. That mean it can do everything the old light can and more. It utilizes 4
different color LEDs to illuminate circuit boards in 3 different angles.

10.9.2 Setting Light Presets

With Fusion lighting the scheme is organized as light presets, when specifying
lighting for inspection the preset number is used. There are 5 pre-defined presets, 1
default presets and 4 user definable presets. The pre-defined presets are hard-coded and
are not user changeable. They are:

Preset O - No light

Preset 1 - Side Light (low angle white light)

Preset 2 - Top Light (high angle red light)

Preset 3 - Both Side and Top Light

Preset 4 - One Pass Light for PTH solder algorithm
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The default preset is the RGB light,
preset number 5. The RGB light
illuminates parts using 3 color LEDs in
3 different angles; blue at low angle,
green at median angle and red at high
angle.

The 4 user definable presets are for
user to configure for special needs.

The lighting presets are configured
using the Fusion Light Setup dialog
which can be launched from the Video
Setup dialog. On the top of the dialog

user select the Preset number. In the ® _ s @
edit box on its right a name can be

entered for the preset. Below that is a

section represents the light sections of the Fusion
lighting; Top for top red light, Green for 45
degree green light, Blue for low angle blue light,
4 Ws for white light sections in 4 directions.
There are two Top light sections; F1 Top and M1
Top. They represent 2 light intensities for the top
light, F1 Top represent an intensity that is
comparable with the old F1 top light. It is used in
preset 2 and 3. The M1 Top represents an
intensity for the old M1 top light which is used in
preset 5 (the RGB light).

To create a user specific light preset user can
perform the following steps:

1. Select the Preset number (6 to 9).

2. Enter a name for the preset.

3. Select the lights segment by using the Top,
Green, Blue and Ws buttons.

4. Press Set Light to change the light based
on the selection in step 3.

5. Press Save Preset to save the light preset
with the recipe.

x
Lighting Preset Mumber: |5 vl IHGB|
F1 Top | I M1 Top
I Green
I Blue
¥ |
L [ W [
I
Clear | Save Preset Set Light |
Control Code: ID Fun Seq. |
Camera Gain
b aster ﬂ j ID
Fed 4 2 |n
Green ﬂ j ID
Blus 4 2l |u

Refresh Video | Shaw Color Histagram |

Close |

The Camera Gain section is for settings camera gain for the M1 machines. For M1 it is
possible to have different gain for different light preset. For F1 and B3 machines the
camera gain is global, and is set via the TC Gain/Offset dialog in the Machine Builder

mode.
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10.9.3 Color Filter

When using RGB light for inspection, different angle of the solder joints are high
lighted with different color. In this lighting color filter feature can be used to separate the
high lighted portion for image for analysis.

RGB Light

Green
Filter

Blue
Filter

To apply color filter user select the appropriate preprocessing for the inspection
box.

10.9.4 Creating Recipe Using RGB Light

To facilitate recipe creation two standard package libraries are created specifically
for recipes that use the RGB lighting for inspection. Users should select the appropriate
package library in the Creation New Inspection Recipe dialog.

Stdpkg_Post_RGB.pkg
This library is for recipes that use RGB light exclusively for all inspections.

Stdpkg_Post_WhiteRGB.pkg
This library is for recipes that use a combination of RGB light and White light for all
inspections.



11 X-Ray Inspection Methodology (for BGA Device)

YesVision™ software organizes inspection into three types: Marking, Lead Bank
and Solder. Each part can have any number and combination of these three types of
inspections. When we apply X-Ray inspection methodologies for BGA devices, there
will be no marking inspection. The available inspections are lead bank and solder
inspections. A BGA352 may have six lead banks and 352 solder inspections.

There is only one light and one view for X-Ray inspection: X-Ray light and X-Ray
View. There are several FOV (field of view) choices for X-Ray inspection: 17, 0.5 and
0.25” FOV. For each FOV there are several X-Ray power levels as well. Each power
level has its own X-Ray tube voltage, current and spot size settings.

To change the FOV users can point the mouse Movez x|
into the Video area and click the right mouse button
to pop up a menu; from the menu select Move Z € Vision Cam _Save_|

Axis to launch the Move Z dialog.

" Highest ﬂl
Measure 025" FOv Save |
Measure Height 0 EOY Cave
Sek Layer ’ —I

f* 1" FOy Save |
Reset Scrall Pas.,

Load Image ' Lowest Save |

Save Image N
: £ Pozition:
Save Image Region

s & [ ten |

Maove ko Grid Cenker

Display 3 Cloze |

Move 2 Axis

Similar to vision inspections, X-Ray Inspections are conducted in two processing
steps: Preprocessing and Decision. The Preprocessing step prepares the image and the
Decision step determines the Pass/Fail. The two steps use various machine vision
algorithms to accomplish the task.

11.1 Preprocessing

X-Ray images are gray scale images. Since normally there are no preprocessing
steps needed for inspection the preprocessing step for X-Ray is defaulted to NONE.

NONE - No preprocessing (default)

Red Filter - Pass the image through red color filter.

Green Filter - Pass the image through green color filter.

Blue Filter - Pass the image through blue color filter.

Binarize - Binarize the image into two gray levels, black and white.
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11.2 Lead Bank Inspection

Edit Lead Params. . Lead Bank inspection of X-Ray images checks for bridges
BGA Group Params.. between BGA balls, missing balls, and ball off-position cases.
Align.. The default algorithm for BGA lead bank inspection is BGA
Train Salder Group. Currently this is the only algorithm for BGA lead
Move/Resize inspection. After a lead bank inspection box is created, users can
Break into Sectors display the Lead Bank pop up menu by clicking the right mouse
Eeft: button while pointing at the inspection box.

pdate

Test

Edit Lead Params. -Launch the Lead Parameters dialog.

On this dialog the user sets the pitch of
the BGA balls, the number of balls in the Lilit|-eadl Hos Parameters ®
BGA lead bank, the direction, the view
) ’ ’ ; : T
the lighting and the algorithm selection. Pick |59 A 1500 i
EE 113
BGA lead banks will always have more AR B oo l_

than one Row Count, which is different [~ Asymmetical Lead Review bry v

; L1C 200
rom norma components. Direction-

Marth
The Camera View for X-Ray images is bl e _East |
always set to X-ray.

Carnera Wiew —
=15
The Lighting for X-Ray images is Lett | Top | Right |
always set to Side. :
g | Front | b |
The X-Ray Power Level lists the power Artay
level number for the current lead bank. Lighting SRy
W Side [ Top  Power [0
The Preprocess for BGA lead bank is Level
always set to NONE and the Decision is Preprocess | MOME |
always set to BGA Group. .
Decizion: |B|3'{-,' Group j
It is somewhat tricky if you want to Anchor Humber: |0
change the FOV of an X-ray
inspection (e.g. from 1’ FOV to 0.5” AL ] e |

FOV). Here is the steps to do so: First
use the Move Z dialog to move the Z stage to the desire FOV, point the mouse to the
Region of Interest (ROI), and open the “Edit Lead Bank Parameters” dialog. Press
the X-ray button (the button is already depressed) in the Camera View group again,
and then press OK to close the dialog. Double click near the video cross hair to
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refresh the screen display, you will see the ROI box change from blue to green

indicating the FOV has changed.

BGA Group Analysis Params.

BGA Group Analysis Parameter,

a9 rnils

Pitch:
|1500

Min Area Percent:

Off Position Percent: | 20 g
55

-Launch the BGA Group Parameters dialog

Pitch is the distance between each BGA
balls, either in row or column. It can be in

mils or microns. (Typical values, 1500 um,
1270 um)

Min Area Percent sets up the threshold
for detecting a BGA ball missing case. A
BGA ball with its area less than the
minimum area will be caught as a missing
ball. A value of 25% is typical for this

Binaty Threshold: ——
Suggest Binary Threshold valus: |62 parameter. It can range from 5 to 40%.
[ Irvvert Irnage

¥ cCheck Yoid Off Position Percent combined with pitch,

43
Void Threshaold: = Ji defines the maximum distance (in the
ITI | percentage of pitch) that one BGA ball
could be off from its original position. Set
this parameter to detect off-position solder
balls. A value of 20% is typical for this parameter. It can range from 0 to 40%.

Cancel

Binary Threshold sets the binary threshold value which is used to convert gray scale
images into binary images. A good binary threshold value separates the majority of BGA
balls from their background and results in good measurement values. The Suggest
Binary Threshold Value is the pre-calculated value based on the current image. When
the dialog is first launched, the binary threshold value will be set equal to the suggested
binary threshold value. Later on users can select a different binary threshold value by
moving the slider bar.

Invert Image check box if checked will invert the pixel value of the image before
performing the analysis.

Check Void check box if checked will calculate a void percentage for each BGA ball.
Void Threshold sets the binary threshold value which is used to convert gray scale
images into binary images and perform void calculations. Moving the slider bar will

change the threshold value and display a binary image instead of the original gray scale
image.
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It addition to BGA Group another algorithm for BGA inspection would be Image
Subtraction. This algorithm do not calculate numerical parameters of the BGA, instead it
uses a simple image comparison principle. A reference image take from a good part is
subtracted from the test image. The difference is threshold to determine a pass or fail
status.

Different Image = | Test Image — Reference Image |

Image Subtraction Params.. Launches the dialog for setting Image Subtraction
parameters

xj| The Threshold is the gray

level difference between the
ok, corresponding pixels of the

Threshold: |35 (0-255) two images. Pixels gray level
Cancel |

difference below the threshold

iz, Ve Difereres: I5 % will be considered the same.
Mmiﬂ@ﬂﬁhhﬁ%mm&lDE g
The Max. Total Difference is
Show Reference | Capture Heferencel Show Difference | the maximum number of
pixels that is different from
™ InMest Run Capture Images as Reference the reference image to be
[ Show Difference Image During Review considered PASS, expressed

in percentage. The Max.
Largest Blob Difference is
the maximum numbers of pixels in the largest blob of the different image to be
considered PASS.

The Show Reference button displays the reference image, the Capture Reference
Button capture the reference image from the camera. The Show Difference button
displays the Difference Image.

Because of the perspective distortion which is common in the X-ray images, the
Reference Image has to be captured exactly where the part is to be inspected. In other
words, if the part is to be tested near the top left corner of the screen, then the Reference
Image should be captured at that screen location. The check box In Next Run Capture
Images as Reference switch on the reference capture mode, in capture mode in the next
inspection run the software will capture reference images for all test boxes using image
subtraction algorithm. User should make sure a good board is put in before the inspection
run. The check box will be turned off at the end of the inspection run, normal image
subtraction will resume.

During review process the software always displays the Reference image; user can

optionally select to have the different image also displayed. To select the option check
the Show Difference Image During Review check box.
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11.3Solder Inspection

Solder inspection for BGA balls is designed to verify the solder ball quality on
each individual ball of a BGA device. The default inspection uses a BGA Analysis
algorithm to detect insufficient solder, bad shape, gray defects and void defects. Since
this algorithm also utilizes measurements from the BGA Group algorithms, users need to
make sure that solder inspections run after lead bank inspections..

Edit Solder Params. . After the solder inspection box is created, users can display the
Biz4 Ball Params. . solder pop up menu by pressing the right mouse button while

Align. . pointing inside the solder inspection box.
Maove/Resize
Delete
Ipdate

Test

Edit Solder Params. — Launch the Solder Parameters dialog
On this dialog users can enter the current solders pin number in the Pin Num field.

The rest of the buttons on the dialog set the Direction, Camera View, Lighting and X-
Ray Power Level for the inspection. For X-Ray inspection the Camera View is always
set as X-ray and the X-Ray Power Level needs to be specified in the corresponding field.

Edit Solder-Paramstors 3l For X-Ray inspection of BGA solder, there
is no specific preprocessing algorithm and

S !ﬂ— S the decision algorithm is always set as

BGA Analysis.
Dhirection [
I arth
[ Wiegt _._E.a.i]
Sauth
Camera Yigw
Back
Left | Top | Right |
Front ]
Heray
Lighting Hhay
¥ side [~ Top | Power D
| lewvel
Preprocess: ] MOME j
Decision:  [BGA Analysis |

Anchaor Mumber: |0
0k, | Cancel |
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BGA Ball Analysis Setup — Launch the BGA Ball Analysis Parameters dialog.

This setup dialog box provides information about Average Area, Average Diameter and
Average Gray of all BGA solders belonging to the same lead bank. Based on these
measurements, users can define two percentage thresholds: Area Percent and Gray

Orea Percent:

Overage Diarmneker:
Gray Percent:
Average Gray:
Shape Threshold:
Total Yoid Percent:

Largest Yoid Percent:

.

Average Area:

BGA Ball Analysis Parameter

2

—
——
—
—
IT
—
—
T

o
o
&

621639  um*um

fi]
[ra]
I
c
=]

o
o
5

._.
o

o
&

._.

[}
o
=

Cancel ]

Percent. Area defect classifies any BGA
solder with too much or too little area,
compared to the average area of all the
balls in the group. Gray defect identifies
any BGA solder with too low or too high
of a gray level.

The shape score of BGA solder indicates
the roundness of the solder ball. The
perfect round shape ball will have a shape
score of 1.0. In reality all balls will have a
score above 1. The higher the score is, the
more irregular shape the ball has. Users
can setup the Shape Threshold to pick up
those balls with bad shape.

The Total Void Percent and Largest
Void Percent threshold needs to be set by

the user to pick up void defects. Any BGA solder ball with a higher total void percentage
value or a higher largest void percentage value (compared to these two threshold values)
is considered to have a void defect. The default values for these two parameters are 25

and 10, respectfully.

11.4 Steps to Create a New BGA Package

There are times when users may need to create a new BGA package from scratch.
Creating new packages for different BGA sizes is not difficult. Here are the steps:

1. Create the part body in vision view; enter the Reference ID, part number and

package.

2. Turn on the X-ray and switch to X-ray view, experiment with different FOV's and
Power levels to find out the desirable FOV and power level. Make the selection in
your mind; you will need to enter them later.

3. Move to a large field of view and try to have the entire BGA in one view. Count
the number of balls by row and column. You will need this information later.

4. For full array BGA train a lead bank that includes all the balls. For perimeter
array BGA train a lead bank that includes all the balls for one direction.
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*

10.

11.
12.

13

14.

Enter the correct parameters for the lead bank; this includes the pitch, the total
number of leads, and the row count.

From the Lead bank pop-up menu, select Train Solders.

From the Solder pop-up menu, select Align, and line up the solder inspection
boxes.

Hide the solder inspection boxes by pressing the l: button on the tool bar.

From the Lead bank menu, select Break into Sectors, to break the lead inspection
box into sectors that will fit into the FOV selected in step #2. The FOVs are
rectangular; you want to break the Lead bank into small enough sectors that will
fit in the smaller dimension (Y dimension) of the desired FOV. This way the
package will work even if it needs to be rotated 90 degree.

Move the Z axis into the selected FOV. Switch the FOV of the Lead bank to the
selected FOV. Setup other lead parameters.

Setup BGA Group parameters, then update the parameters into other lead sectors.

Un-hide the Solder inspection box by pressing the l: again. Display the solder
pop-up menu and setup the solder inspection parameters.

. Setup the BGA ball parameters then update the parameters to other solder

inspection boxes.
For perimeter array the user needs to repeat step 3 to 13 for lead banks in the
other directions.
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12 Part List and Part Libraries

Components on the circuit board such as resistors, capacitors, and ICs are collectively
called parts. The inspection recipe organizes information based on the concept of parts.
Because of the one to one correspondence with the parts and the “parts” on the circuit
board it is an easy concept to understand. A part can have any number of the three types
of inspection: Mark, Lead Bank and Solder.

In the recipe parts are grouped
together to form lists and libraries
which are described in the section
below.

12.1 Part List

The part list page lists
the reference ID for all the parts
to be inspected on the board. The
Part List page in the List View
shows the reference IDs in
alphabetical order.

Double clicking the mouse on
any of these parts will move the
camera to that part on the board.
Right clicking the mouse in this
view will pop up a menu.

On the Part List page it
is possible to select multiple
parts using a combination of
the mouse and the Shift- Ctrl

keys.
12.2 Selected Part List
The Selected window

under the list view is a
dynamically generated subset
of the Part List. At the end
of the normal inspection
process the Selected page
displays a list of the parts that
failed inspection. The list is
used in the defect review
process. During the Walk

List View [X]

Selected  Part List l Part LiI:u] Package LiI:u] Irmage .-‘-‘-.ru:hive]

e [2-F39
i)
= 22
= 023
= 024
= (025
| 02-Ue
B Marking List
M Lead Banks
B Solder List
03-BARCODE
03-BLETAG
=== 03-C1
+- B Marking List
+- B Solder List
o= (310

Selected ”
Edit Parameters

Delete Selecked Parts
Unselect Al

Walk. Thru Park List

- FH-E -

Delete Al

- [H-[F

= B

List View X
Selected l Part List] Fart LiI:u] Package LiI:u] Image .-’-'-.ru:hive]
+ FiduLeft e

+ FiduRight
== F3
el B arking List
B Solder List Walk Thraugh
- B Edit Parameters
- P2 List Passed Parts
¥ RG List Failed Parts
+.-= F5 List Parts with Mon Skd Plg
+-=e B7 List Parts with no PR

Sort Ascending By PR, RefID

Femove Duplicate Phs
Remaove Duplicate Packages

+-=e 12
e P17
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Through process the list displays the parts to be walked through. The local pop up
menu selection of the Selected page selects parts that meet certain criteria.

12.3 Part Number Library — [BEAiE X
In addition to its Reference Selected] Part List  Part Lib l Fackage LiI:u] Image .ﬁ.rchive]
ID a part usually has a part
number. Part numbers identify +|-- 240733 Selected A
unique parts. For example, a part +-g 240740
number may identify a 100 Ohm i Sl walk Thru Part
0603 resistor. The resistors are : : gig;i; Edit Params
used in multiple locations (e.g. e 240744 Edit Alternate
R1, R13, R27, etc) on the board o e A0745 Update Parts
but they are all 100 Ohm 0603 +-= 240745 Showr All P
resistors. The Part Lib page + = 240748 Unselect All Phis
lists the unique part numbers in +-py 240743 Delete Selected Phis
the recipe. Get Selected P
Check in Selected PN Print Library..
Part marking templates are Setup Parameters. . Delete Al i
unique per part number. +-m. 240754
Whenever, a part number is +. M JANTER s
selected in the Part Lib page its

marking templates will be displayed.

On the Part Lib page it is possible to select multiple part numbers using a
combination of the mouse and the Shift- Ctrl keys.

The Part Lib page also has its own local pop up menu. Compared to the part list,
the part library is always a smaller list for any given board. However, it is possible to
have a part library that is shared between many boards. This can allow the part library
to grow quite large. The menu selection Show All PN toggles between showing only
the part numbers used by the current recipe and all the part numbers in the library.

12.4 Central Library

The central library allows part inspection parameters to be shared across
inspection recipes of different board assemblies and across multiple AOI machines.
Each inspection recipe can have a central library in addition to its “local” part library.
A central part library serves as a backup information repository for inspection recipes.
The central library is accessed only when the requested information is not found in
the local library. For example during CAD import when a part needs to be added, the
software first searches the local library for the part’s information, if the part is not
found the software will then search the corresponding central library, if the
information is found it will be copied from the central library to the recipe’s local
library. With the central library connected, the software will only prompt the user to
train a new part if the part cannot be found in neither local nor central library.
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x| .
Before using the

Current Recipe: Explore.. | Central library it iS
o Mempiwhelent10593d_smt_bot.rcp lmportant tO Setup the
“logical template number

ool File: Q—._ﬁi Reserve Template Mumbers for Remote Programming, |

AP0z et 0NN THadlm st control file”. A 10gical
template number uniquely
Template Aeservation File: Browse.. | Clear ™ Use Reserved Template Numbers

identifies a template in an
| AOI network. On an AOI
Backup Falder. Brovse. Cles network with multiple
| AOI machines and offline

programming stations it is
User Account Information File: B

ey, Ty important to ensure the
| logical template number
Defect Information File (D efect ini Folder: _Bowe | Edi be unique and never
[FiProgen Flessifed repeat regardless of its

origin. The YesTech AOI

uses a file named
LTMaxNum.txt for the purpose of controlling the logical template number. There
can be only one LTMaxNum.txt file on any AOI network. For example if there are 2
AOI machines, 1 offline programming station and two offline review stations on an
AOI network that share inspection recipes, all the stations have to share one
LTMaxNum.txt file. The LTMaxNum.txt file is setup from System Options dialog
as shown on the left. LTMaxNum.txt file controls templates in both local and central
libraries.

To use the central library, in addition to controlling the logical template number,
the user must also make sure the part rotation information is consistent across the
entire environment. Failure to do so may cause recipe corruption when the part data is
merged from the central library to the recipe.

Here are the two simple steps to setup a new Central library:

1. Create a folder for the central library e.g. Central Lib#1.

2. Inthe YesVision™ software set the central library path to the folder just created
by selecting Central Library, Setup Parameters from the Part library popup
menu.

(Central library path can also be setup from the New Recipe dialog, or using the
YCD file header)
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Central Library Setup

Central Library Folder:

Dizable | Browse. .

|
|

IE:"«.-'i‘-.EII_Data"sEentralLil:u #1

et all updates from Central Lib.

Check In all changes ta Central Lib.

et Mew PH= fram Central Lib.

Create Mew Recipe from Central Lib.

Iw Stare Package Information in Central Librany

¥ Store Recipe Specifics in Cent

ral Library Check Ih Recipes

Cloze

After setting up the central library folder, the user can save and retrieve part
information with the central library. The operation that retrieves part data from
central library is called “Get” and the operation that saves part data to the central
library is called “Check In”. Part data is time stamped whenever a modification is
made to the part. Both “Get” and “Check In” operations rely on the time stamp to

ensure no inadvertent data overwrite.

The central library usually contains
many more part numbers than the local
library. During the CAD import
process new part numbers are pulled
from the central library on an as
needed basis. User can pull in
additional part number using the Get
New PNs from Central Lib button.
Pressing the button launches a dialog
that list all the part number in the
central library that are not in the local
library. Selecting the part number or
numbers and press the Add button will
pull those part definitions from the
central and copy them into the local
library.

Get Mew PNs from Central Libe

Axaliable Mew PMs:

0-520047E

4315320225
431-731wa34
431-831'w104
500-403w1 26
500-7 200 273
B00-7400 244
B00-7400 374

CHC A, . fmomH

&dd

=l

Cancel |

x|

Users can optionally store part package information in the central library; it is like
having a central package library. To enable the option the user needs to check the
Store Package Information in Central Library check box in the Central Library
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Setup dialog. With this option enabled it is even more critical that the part rotation is
consistent across all recipes. Establishing a rotation convention is highly
recommended. User can use Appendix 28.3 Part Rotation Worksheet to help
establish the convention.

Users can also optionally store recipe specifics in the central library. This includes
information such as the part lists, recipe notes, local part information and map view
backgrounds. User can enable this feature by checking the Store Recipe Specifics in
Central Library check box. With this option enabled user can check in the “recipe
specifics” of the existing recipes into the central library. Pressing the Check In
Recipes button launches a dialog that lists the recipes that can be checked into the
current central library. User can check in one or several recipes at a time. With
recipes’ specifics stored in the central library, it is also possible to create new recipes
from solely the information stored in the central library. This feature is useful when
user need to propagate a group of recipes onto a new AOI machine. The Create New
Recipe from Central Lib. Button when pressed will launch a dialog listing the
available recipe stored on the central library. From the dialog user can select one or
more recipes to create.

Inside the central library folder part data is saved in a text file with the .part
extension. Appendix 28.2 shows a sample .part file.

Recipes with both local and central libraries have the best of both worlds; the
flexibility offered by the local library plus the convenience offered by the central
library.

12.4.1 YesCLM

Central Library is a very popular feature on YesTech’s AOI machines. It is
extremely useful in a high-mix production environment where many AOI recipes
need to be created and managed. YesCLM is the secondary central library
management software for YesTech’s AOI machines. Central libraries can be managed
using the YesVision software, so YesCLM is not absolutely needed for using the
central library feature. However, YesCLM makes the managing of central libraries a
lot easier. This is especially true for environments with multiple AOI machines
sharing multiple central libraries. Starting from YesVision version 2.6, the YesCLM
software is provided to all YesTech’s AOI customers at no additional charge. Please
refer to the document on YesCLM (YesCLM.doc) in the document folder on the
release CD.
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12.5 Package Library — =
151 ¥Wi1ew

The package of a part -

C.()ntains attributes such as .part Selected] Part List] Part Lib  Package Lib l Image .ﬁ.rchive]
size, number of leads, lead pitch,

etc. For example 0805 and 0402 + Selected ~
are common packages for chip * walk Thru Pkg
parts, QFP100 and SOIC16 are T Edit Parameters
common packages for ICs. In : Update Parts
YesVision™ software predefined : Rotate Package
packages include Solder and + Rotate Al Pkgs
Lead inspection only. The user + Delete Selected Pkgs

+ Unselect all Pkgs

must define the part marking.
B BG: Save

+-4&T D2F Load Plkg Mame Map k
+-&F DFY Print.,

On the package lib page it is

possible to select multiple . INDs Delete Al

packages using a combination of % MELF0805

the mouse and the Shift- Ctrl +- B MELF1206

keys. o MM OPKR b/

The YesVision™ software

ships with Standard Package Libraries that contain all the common packages used in
industry. Having the standard package library speeds up the setup of solder and lead
inspection tremendously. Several standard package libraries come with the
YesVision™  software. StdPkg_Post.pkg is for post reflow inspection.
StdPkg_Pre.pkg is for pre-reflow inspection. Lastly, StdPkg_Paste.pkg is for solder
paste inspection. There are two more libraries for recipe using the RGB lighting.
StdPkg_RGB.pkg is for recipe using RGB light exclusively for all inspection, and
StdPkg_WhiteRGB.pkg is for recipe using a combination of RGB light and White
light.
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13 Advance Inspection Features

The YesVision software is designed for ease-of-use; it hides the underlying
computation complexity away from the normal users. However, to get the optimal
performance for inspecting complex boards with small components, a working
knowledge of the underlying theory is helpful.

13.1 Mathematics of Fiducial Alignment

By default the YesVision software uses two alignment marks to correct for
placement differences between boards. Alignment marks have fixed XY locations. The
software uses the fixed XY locations as a reference to determine what compensation is
needed for a particular board under inspection. There are two kinds of positional
compensations; one is translational and the other is rotational. The software uses the left
alignment mark to calculate translational compensation. For example, the left mark has a
defined position of (10, 10), and the software finds it to be at (12, 11) . This means in
order to compensate the coordinates system needs to shift 2 units to the right in the X axis
and 1 unit up in the Y axis.

After the software compensates translationally, it proceeds to find the right
alignment mark and calculates the rotational compensation using software theta. The
software compensation works best if the fiducials are located on the bottom left and the
bottom right corner of the board. It is recommended that the user select the left alignment
mark close to the bottom left corner of the board and the right alignment mark close to
the bottom right corner of the board whenever possible.

Software theta is a technique that mathematically rotates the user coordinate
system to compensate for the mis-alignment of the PCB. For example, there is a 2 degree
offset in theta for the PCB. The user wants to go to (1000, 1000) on the PCB to inspect a
component. The software calculates the corresponding camera coordinates using the
following algorithm:

X'=X Cos (A)+ Y Sin(A)
Y'=-X Sin (A) + Y Cos(A)

In this case

X'=1000*Cos(2) + 1000 * Sin(2)
Y'=-1000*Sin(2) + 1000 * Cos(2)

X'=1034.29
Y'=964.49
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The software then commands the camera to go to (1034.29, 964.49). This is the
same place at (1000, 1000) on the PCB. The process is completely transparent to the user.

The reverse calculation is performed when displaying coordinates. The Status bar will
show (1000, 1000).

The YesVision software uses a multi-layer scheme to handle coordinates. The top
layer is the user coordinates (the board or PCB coordinates). This is how the positions of
parts on the board are defined. This is the only coordinate the user will deal with directly.
The bottom layer is the physical coordinate where positions are defined by motor steps
and encoder counts. The middle layers include scaling, software theta, linear error
compensation and error mapping. The layering scheme allows the YesVision to have
transferable Inspection Recipes without requiring the machines to be built identically.

In general the 2 fiducials alignment works well, assuming the locations of the left
and right fiducials do not change relative to the board’s origin. This assumption holds
true in most cases, except when the dimensions of the boards change due to temperature
or other factors. For example on a 8 by 10” PCB, if a higher temperature makes the
board expand by 1/1000 then the right fiducial would be off by 10 mil. In this case using
the 2 fiducials alignment method some

part on the board would be off by 10 x|
mils. For high precision inspection the
software also provides a 3 fiducial = [ Mak
alignment method. In addition to Pass Score: 60 SearchMargin 0.2 L
providing .translatlonal and roltatlo‘nal CobrRange [0
compensation, the three fiducials I Check Center Calor _
alignment method compensates for Gray Rerge: 128
expansion and contraction of the PCB. Lead Bark

|7-'5

[rregularity: |1 B b &, Swidth:

The 2 fiducial alignment Fitch: |25 mil
technique is the default technique for

board alignment; to use the 3 fiducial

— Solder

alignment technique users have to

enfble it in the Sygtem Default dialog, | ¥e9m Theshokd [140 Percertage [0
To launch the dialog select from the PR PassScore: |90 Search Margin: [0.3
main  menu  System, Default

Parameters. After the feature is ¥ Use three fiducials for board alignment

enabled if the user re-defines the % Fun time alignment compensaion

alignment marks the software will

prompt to train 3 alignment marks [ Diuring CAD Impart Enable Color Check for Caps as Defaul

QK Cancel | Help |
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13.2Understanding the Video Parameter

Fiducial alignment only ensures that the camera moves to the correct location,
which means the position of the cross hair is where it is supposed to be at as defined in
the program. However, inspections take place in the entire field of view not just where
the cross hair is at. The video parameters ensure all the pixels in the field of view are at

their correct locations.

During system calibration all the video parameters are adjusted and their values

verified against the specification. One critical
parameter is the Pixel Size. An accurate Pixel Size
parameter allows the software to determine the
accurate position of each and every pixel in the
field of view. Because of the accumulative effect,
Pixel Size Parameter adjustments are the most
critical for pixels located at the perimeter of the
field of view. One way to verify the Pixel Size
Parameter accuracy is to view the overlaid
inspection boxes. If an inspection box lines up
well with a part in the middle of the screen but
appeared off when the part is moved to the edge
of the field of view it is an indication that the
Pixel size parameter is inaccurate.

Another important parameter is the
Camera offset. It precisely records the relative
position of each camera. It is especially important
for systems with the Hi-Mag camera option or
slave camera option (e.g. YTV-2080). One way to
verify the calibration of camera offset is to line
the cross hair on a clear feature on the board (e.g.
silk screen lines) and switch cameras to see if the
cross hair remains on the same board feature. If
not please adjust the Offsets in the Video

¥Yideo Parameters

Pixel Size % [235 j um
Fixel Size - [225 j umm

¥ Comp. PS based on Thickness

il

Offsets:  [6269 =
Offsety:  [20504  =d
] um

Thickness Offset: I'1 0o
Cal. Board Thickness:  |109
Perzpective Carmection for Side Wiews
[+ Enable dw: [-100

dv: 1200

x|

Diigtortion Mapping

Cancel

o]

Parameters dialog to make it do so. It is common that the video parameters need to be
tweaked after the machine is moved or its leveling pad adjusted.
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13.3Part Walk Through Process

Walk Through Option PX
Paszitian
" Marking
 Salder Cancel
" Lead Bank
¢ Part Center

FeflD Prefix:

[ Enable Amow K.ey Position Adjust

Walk through 1is the process of
stepping through a list of parts one by one.
The process is similar to the defect review
process. The Walk through parts process
can be started from a number of places
based on different part selection criteria.
You can walk through all the locations of
the particular part number; you can walk
through all the parts with a particular
package, etc. The Walk Through dialog
shown on the left selects the walk through
options:

The position group selects which

inspection area on the part the walk through will initially go to. The RefID Prefix allows
the user to select a sub-set of the part in the list to walk through. For example if the RefID
Prefix is “R” only the parts with reference ID starting with “R” will be visited. The
Enable Arrow keys Position Adjust check box if checked will allow arrow keys on the
keyboard to adjust part’s position during walk through.

The walk through dialog is similar to the review dialog.

Walk Through Parts

£3

Ref ID: ||:545

|F"N =401-2321 03, Pho=0805 Rin=270

| Inclazsified

M et |

Defect Classification:

| gnore |

MHext Part |

£

Cancel |

Offsek Part Position

To Mext Block,

Offset Part Position

~
Cancel

{* &l Parts that follows

—

Prefis:

block number.

The local pop up menu on the Walk
Through dialog has two selections Offset
Part Position and To Next Block. The
Offset Part Position allows users to move a
group of parts by the same amount that the
current part is moved. This movement is
accomplished by use of the arrow keys.
The To Next Block selection skips the
parts that belong to the same block number
and moves to the first part of a different
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13.4 Anchor Block Fiducial and Local Fiducial

Anchor, Block fiducial and local fiducial are run-time position compensation
features operate based on similar principles. They utilize the position measurement
capability of the marking inspection to

compensate for positional offset of other x|

inspection boxes and parts. Utilizing

. . . Carnera Wiew

them user can achieve inspection Back_|

precision higher than the mechanical Leit T Righ
e | | Ju] ight |

accuracy and repeatability of the XY T Font |

stage. (h1ag rant Biattom |
. . Lighting

o Anchor, Blopk fiducial and local ’7 [ Side Lighting ™ Top Lighting

fiducial have different scope of

effectiveness. Mark anchor has the

shortest scope; it adjusts positions of FIEpocess [ ONE [
inspection boxes within a part. For Diecizsion: IF'attern Match j
example users can use it to have the
solder inspection boxes (and/or lead Pass Score: I— I~ Polarity
inspection boxes) to follow the marking ¥ Center Mark
inspection boxes. This is useful to Pl Zeen I""mjrl :I ™ Manual Verify
inspect solder for parts that are allowed _

Search Margin: IEI.4 IIZI.4 e

to shift within certain range. Multiple

anchors can be deployed within one part. Position Tal. ¥ ||:I.e5r rrf Anchor... | ]
Anchor Number parameter is used to

differentiate the anchors.

Position Tal. ¥ |n.4 mim [ Check Pos.

k. I Cancel |

Here is a description for anchor number:

0 — Means anchor feature is disabled
1-8 - Used for part anchors.
9 - Used for block fiducials and local fiducials

Block Fiducial adjusts position for all parts of the block. That can be exactly one
block fiducial per block. To create a block fiducial, create a part with reference ID
BLKFIDU and add a marking inspection block for it. You can use the Update Block
feature to populate the Block fiducial to all blocks. It is possible to have 2 block fiducial
for each block if we also want to compensate for rotational discrepancy from block to
block. The second block fiducial must have a Reference ID of BLKFID2. A line draw
from BLKFIDU to BLKFID2 should pass close to the center of the block area. Block
fiducials work best for recipes with small numerous blocks, for recipe with 2 or 3 large
blocks it may be better to use another feature called “Per Block Alignment Marks”.

Local fiducial adjust parts’ positions in nearby inspection frames after the frame
containing the local fiducial. Its effective range is around 50 mm. The range of multiple
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fiducial can overlap. To create a local fiducial create a part and give it a reference ID like
LOCALFIDUx where x can be a number to identify multiple local fiducials.

All the fiducial’s effectiveness can be interactively verified by doing a Test for
the marking inspection. The affected inspection boxes and parts will move to adjusted
positions. To reset the anchor effect user can press the Reset Pos. button on the anchor
dialog. The Is Anchor check mark in the Anchor Setup dialog helps distinguish an
anchor inspection box from an inspection box being anchored. With it you can setup a

marking box to anchor another marking
box.

Anchors are normally Mark
inspection boxes. As most users knows
the changes in the Mark inspection boxes
propagate via part number during library
update. Sometimes it is advantageous to

Anchor Setup

X

dnchor Mumber: |2 Reset Fos. |

¥ Iz Anchor ]
v Compensate ¥ Position
v Compensate v Position

Cancel

have anchor functions propagate via
package as oppose to part number. The
version 2.7 of the YesVision software
allows solder inspection boxes to also be
used as an anchor. To do so user need to
select Pattern Matching as the decision
algorithm for the inspection box and select
direction N in the Edit Solder Parameters
dialog. Also in the Pattern Matching
Parameters dialog user need to select Is
Anchor.

Pattern Matching Parameters ﬂ

Pass Score: |5|:| %
Search Margin: ||:|3— ,-,-,
K | Cancel | Help |
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—
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d
— Camera Yiew
Back |
Left I Top Right I
Hitdag | Frant | Eottar |
Heray |
— Lighting w-Fay
[ Side ¥ Top [ P|2 Pawer: |3
P Level
Preprocess: INEINE j

@ I Pattern Matching D

Review Zoom: I-":"-”.'r' j Layer: ||:|

Anchor Mumber: IEI [~ Skip . |

Logic Link #: I':' Mark az Defective |

]

Cancel | Help |




13.5 Layers

Layers are for application where user wants to inspect the same area (e.g. same
solder joint) with multiple inspection boxes. The individual layer can have different
lighting and uses different inspection algorithms. All the inspection boxes have layer
parameter, by default they all set to layer zero. The software maintains a current display
layer, when YesVision starts the display layer is set to zero. To change the display layer
setting user can select Set Layer from the video pop-up menu. Selecting Set Layer will
launch the Set Display Layer dialog.

Measure
Measure Height

Feset Scrall Pas, Set Display Layer il
Load Image — Current Layer 0K |
Save Image

Aave Image Redion o1 i L Cancel |
Setup — Digplay kazk

M.n:-ve ko Grid Cenker ¥ 0 1 2

Display 4
Move Z Axis

Only the inspection boxes with layer matches that of the display layer will be displayed.
Newly created inspection boxes will have layer parameter set to current display layer.
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13.6 Reducing Inspection and Review Time for Non First Article

Inspection

The very first board come off from a freshly setup line is considered the first

article board. A first article board requires the most stringent inspection because of the
large possibility of setup errors. This includes but not limited to:

Incorrect material reel put on the placement machine

Incorrect programming of the placement machine

Incorrect version of the program loaded on the placement machine
Problem with the solder paste stencil screen

Problem with oven profile

Etc..

It is usually a standard practice to verify the correctness of the first article board

before the rest of the boards are allowed to be built. If the first article board’s correctness
is verified the subsequent boards would have a much smaller possibility of defects. The
defects on the subsequent boards are usually machine related such as part dropped by a
placement head of a pick-and-place machine, a blocked stencil aperture result in an open
solder, etc.

Based on this nature of the assembly process, the YesVision software has a

feature to speed up the inspection and the review process of the non-first article boards.
Here is the theory of its operation:

1.

2.

13.6.1

For first article board inspect everything, if there are defects have the operator
review every instances.

For non first article board if one instances of a part number (PN) is verified
correct (present, correct orientation and correct component), then the other
instances of that PN needs to verify only present (and/or polarity if applicable).
If all instances of a PN failed, then during the review process. If the operator
OKed one instance, then any instance of that PN which present had been verified
will be taken off the review list.

Modifying Recipe to Utilize the Feature

There are 3 modifications users need to perform on a recipe in order to use this feature:

1.

2.
3.

Modify the recipe to include inspections for nomenclature in one layer and
present/absent in another layer.

Enable the feature in Recipe Option

In the Run dialog indicate to the software if the inspection is for a first article
board or not.
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The first step is the most time consuming. For each part number 2 sets of markings
need to be trained, one for verifying nomenclature the other for verifying present or

absent. Here are some suggestions of the templates:

Co
D
)

For the templates to detect present or

absent of the component don’t-care-masks are
used to mask out the regions of the nomenclatures.
The don’t mask is setup using the Edit Alternate
dialog from the marking pop-up menu.

x|

Cloze I
MHest |

Clear Mazsk

e |

Test

ITmp=1 Jt=203818 Colar=166

[ Check Color

[T Iz Megative

Setup.. |
Help |
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Users are not limited to using template matching algorithm for detection. For
example, for axial resistor, the Resistor Color Band algorithm in layer O can be used to
verify correct value and two marking boxes using template matching can be used in layer

1 to detect present or absent.

1]

LN

It is not necessary to add the 2
layer inspection onto every part
number. Any part number with only
one layer will be inspected the same
way first article or not. User should
first focus on adding the 2 layer
inspection onto the most abundant part
numbers. That will achieve the most
time saving.

The second step is to enable the
feature in recipe option. The recipe
option dialog can be launched from
programmer mode’s main menu,
Vision, Recipe Option. One page
Extended Options 2, check Logic OR
layers for Non-1* Article Inspection
to enable the feature for this recipe.

Recipe Options

General Optiohs I Extended Options  Extended Options 2 I

— Inspection Audit Counts

b ke I Hitd ag Wiew:
Lead: |1 Side Yiew:
Solder: I1 srap Wiew:

EEE

— First Side After Loading

* Top " Bottam

@H Lavers for Mo 1zt ﬁrticle@

x|

QK I Cancel Lpply

Help
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The last step for utilizing the feature is to indicate to the software whether the
board being inspected is a first article board or not. This is done on the Run dialog.

Run Inspection 5'

— Operation — Image Archive
[T Fe-Test Failed Parts |1 [ CR % Do Mot Save Aoy Image
¥ Review Online £ Save Only Images with Failed Parts
I~ Auto Re-Start I Pass Orl [T Create |5 File for Passing Boards
[T | Double Sided Inspection 1 Save Allmages
<Mﬁﬂﬂ> — Reparting
I t Firzt Aurticl i
B I™ Inspect First Article [ Print Board Fleport
™ Prompt for Board 5/8 W Preview Board Report [~ Restart
{* Board 5/M Auto Counter Set. ™ Electronic Board Fiepart
" [Camera Barcode Fead [T SPC Datalog
€ Bottom Barcode Beaders Erter Wil and Others |
| Start I Cancel Save | Help |

For non first article board, the Inspect First Article should be un-checked.
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13.7 Part Measurement Feature

Introduction

Starting from version 2.6.4 the YesVision software added the feature to measure
part position relative to one or two reference points. Consider the following application
where a target part positions needs to be determined relative to two reference marks.

°
T

Reference 1 Target Part Reference 2

The new software can determine the relative position from Reference 1 to Target
part and Reference 2 to target part. Then compares the relative distances with preset
distances. If the difference between the measured distance and the preset distance exceed
a predefined tolerance a fail status will be assigned to the target part; otherwise it is
assigned a pass status.

The three parts in this measurement group (Reference 1, Target part, Reference 2)
do not need to be in the same field of view. However, any one of the part will need to be
small enough to fit into 1 field of view. Because recipe creation on the YesVision is
based on sample boards, to create a recipe for precise measurement user will need to
precisely measure a sample board using other technique then use the board as a
calibration board in the recipe setup process.

Setup for Measurement

To setup a recipe for measuring target part position as described above, user need
to train 3 separate parts and add them into the recipe. For example if the target part has a
reference designator as Ul.

Target Part  -Ul
Reference 1 -Ul_REF1
Reference 2 -Ul_REF2

For each part train a Marking inspection box that will locate the position of the
part. The decision algorithm can either be Pattern Match or Edge Locator. Pattern match
is easy to setup but is less accurate (about 1 pixel). Edge locator is more accurate (about
L4 pixel) but will require two inspection box to locator both horizontal and vertical edges.
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For each part edit the part’s parameter and
check the “Is Measurement Part” check box.

For U1_REF1 and Ul1_REF2 press the Setup
button on the right and launch the Set
Measurement Parameters dialog box. On
this dialog setup the nominal distance from the
reference point to the part, and establish an
allowable tolerance for each distance.

x
4 A
Distance: |4.?53 Tolerance: |0.01 mm
7 Az
Distance: I‘I Bd4 Talerance: IEI. m T
Show Besults | oK I Cancel |

Edit Part Parameters x|

Reference 1D: IU'I

Rotation: ID Rotate.. |

| = 5
— Package:
=1 -]
Listall | Simiar Size | Similar Tope |
— Skip Flags

[~ Maks I Leads [ Solders

Add Alt PN

SRR

Type: |m 'l

Delete AlEER

il

™ Flip Side View
[ Is Through Hale Part

" LBO Page 2

Mark Az Defective |

[T 5avelhicdar=tmeme

On the Set Measurement Parameters dialog @“‘eme’“ Fart

for U1 pressing the Show Results button will
display the last measured distance for the part.

Measure Result x|

PASSED

Reference 1 ko Target
Actual  Required Delta
s 4753 4,753 0.000
¥il.644 1,644 0.000

Reference 2 ko Target
Actual  Required Delta
A B,355 6,355 0.000
Y4220 4,220 0.000

Running the Inspection Recipe

Lo |

Cancel | Help |

The measurement feature can be mixed with other inspection features in one
recipe. An out of tolerance measurement will result in the target part being flagged as fail
and be added to the review list to be reviewed by the operator just as any other part that

failed the inspection.

Measurement Data Logging

When “Track XY Position into ODBC database table” is enabled in the recipe
option dialog box, during inspection with measurement the software will generate a text
file logging the measured distance for each inspection. The log file name is
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“MeasurePartPos.txt” it is create in folder
following is a fragment of the log file.

ETB0OO1 Test REF1 4753 1644
ETB002 Test REF1 4753 1644
ETB0O03 Test REF1 4753 1644
ETB004 Test REF1 4753 1644
ETB0OOS Test REF1 4753 1644

C:\Aoi_Data\SPC_Datalog be default. The

REF2
REF2
REF2
REF2
REF2

6358
6358
6358
6358
6358

4220
4220
4220
4220
4220

The unit used in the text file is micron or um.

13.8Logic Operation

There are usually more than one
inspection box used for inspecting any one
part. With the Layer feature user can even
inspect the same area of the part with more
than one inspection boxes. By default for
the part to pass inspection all the
inspection boxes associated with it has to
pass. In other words, there is a logic AND
relationship between the individual test
results and the overall test result. In some
particular instances user may want to use
an OR relation between two or more
inspection boxes to achieve the desired
inspection results. The Logic Link#
feature allows users to have that capability.
The logic link# is a number user can
assign to any inspection boxes (Marking,
Lead or Solder), a number O disables the
feature, any number from 1 to 9 establish
an OR link between the boxes with the
same number. For example in the
inspection of a part user decided to use 3
marking boxes (M1, M2 and M3) and 2
lead boxes (L1 and L2) and 16 solder
boxes (S1..S16). For the 3 marking boxes,
M 1 has Link#0, and M 2 and 3 has link#
1. Then the part inspection result will
equal to:

x
— Camera Yigw
_Back |
_Let | [Top _Rignt |
Hikdag | Framnt | B otham |
Heray I
— Lighting #-Ray
¥ Side [ Top ™ P [I | Power]3
P Level
Preprocess: INEINE j
Decision: IF'attern M atch j
Pazz Scare; I?EI % I Polarity
[ Center kark
R eview Loom: I Arw I ™ Manual Yerify
Search Margin: IIZI.21EI IIZI.‘I1E mm

Position Tal. =; IU.4 mm Anchor. |

Position Tal. % |04 mm [ Check Poz

Layer: I (DQIE Link #: iEI )

Angle Tal. [+4]: IU deq. in I Steps
tark az Defective | Help |
| ] 4 I Cancel |

Result =M1 AND (M2 OR M3) AND L1 AND L2 AND S1 AND S2 AND...
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13.9 Alternate Part Numbers

Alternate Part number feature
is very different from the alternate
template feature that users are very
familiar with. The alternate template
is for dealing with parts of the same
part number but have different
marking on them. Alternate part
number is used when certain location
(reference designer) of a board that
allows more than one part numbers.
For example for a particular board
assembly a location allows a 100
Ohm 5%, 0805 resistor may also
allow 101 Ohm, 1%, 0805 resistor. If
only local libraries are used it is
possible (but not strictly correct) to
handle the situation using alternate
template. However, if central library
is being used than using alternate
templates can create serious problem
because such substitution may not be
allowed on other assembly or
location. There is when the Alternate
Part Number feature becomes useful.

To add an alternate part
number to a location move so that
the location appear in the video

Edit Part Parameters

Reference D I':3EI

Rotation; IE":I Rotate.. |

PM: |52-E1III11I]2FIEIEI

=1

[

|.EIEI1 UFAaamy  SMACHP_1206/H.053

Type: Il:apal:ih:nr

[ Flip Side Yiew [T LBO FPage 2

[ Iz Through Hale Part

— Package:
[1208 =] =
List &l | Sirmilar Size | Sirmilar T_I,Ipel
ElmiFzee /i 4 PN j\
[T Maks [ Leadz [T Solders
Sl At PN |

‘EDelete Alt PR |}'

Mark Az Defective |

[~ Save Thiz Part Image

[ 1z Measurement Part Setup.. |
k. I Cancel Help |

window then open the Edit Part Parameters dialog. Press the Add Alt PN button
allows users to select from a list of PNs. The alternate PN must exist in the part library
before adding to a location. The SW Alt PN button switches between the alternate part
numbers. Only one PN amongst the alternates can be the current PN. The Delete Alt PN
button deletes the current PN from the list of alternates.

Unlike the

Review Failed Parts

x|

alternate template

. |RER
feature where the Ref. I I

IF'N=4?-1 110600R071, Fka=1206 Rtn=30, Marking

software switch Score=0[70]; Desc=10kM
them

automatically  to Defect Clazsification:
find the best

|gnore | M et I

SMAR_1206/H.028_CC-
Alt PN

I Part D efect

Mext Part

match. Switching

-

Cancel | j

between alternate

part numbers is a completely manual affair. However, operators are reminded the present
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of alternate part number with and icon on the Review Failed Parts dialog when the
location is under review. Moreover, switching between alternate part numbers can be
initiated in both operator and recipe programmer mode.
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14 SPC Data Logging

14.1Inspection Data

AOI is the best tool to gather product quality data. It is a powerful process control
tool. YesVision™ software can log inspection data into a database via ODBC (Open
Database Connectivity). Two main tables and a few supporting tables are created. The
two main tables are: SPC_Data, and Defect List. The data Defect List data comes from
the defect.ini file which list all the defects.

In the SPC_Data table the following fields are logged:

SystemID -AOI machine that did the inspection.

Inspector -The log-in user name.

Assy -Inspection Recipe. Usually the assembly name.

WO -Work order number.

IDate -Date and time of the inspection

SN -Serial Number of the board.

RefID -Reference ID

Ref2 -Additional reference information.

DefectCode -Defect Code

PartTotal -Total number of parts inspected.

MarkTotal -Total number of markings inspected

LeadTotal -Total number of lead banks inspected

SolderTotal -Total number of solders inspected

BrdCount -Board Count (O or 1)

PartFail -Part failed (O or 1)

MarkFail -Mark failed (0 or 1)

LeadFail -Lead failed (O or 1)

SolderFail -Solder failed (0 or 1)

IspTime -Time in seconds spent during inspection

RDate -The date and time of the defect review. (Can be different from
IDate if reviewed offline.)

ReviewTime -Time in seconds spent during the review

Reviewer -The log-in user that did the defect review. (Can be different from
Inspector if reviewed offline.)

Custom1 -User defined custom field 1.

Custom?2 -User defined custom field 2.

RecType -Record type: I-Inspect, R-Review, W-Rework, IR —Inspect and
Review.

Side -T for Top side, B for bottom side

FC -False Call, 1 or O

Reworked -Rework completed, 1 or 0

PN -Part number

Pkg -Package
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BrdFail -Board failed (0 or 1)

All the inspection recipes from all the AOI machines in the facility report to a single
SPC_Data table. One record represents one defect. A board with 5 defects on 3 parts will
have 5 records with identical SystemID, Inspector, Recipe, WO and IDate fields. A
board with no defects will still have one record with the RefID and DefectCode fields
blank. The fields which hold O or 1 are summed to make up the final reports. A board
that has 5 failures will have one record with BrdCount equal to 1 and the rest with
BrdCount equal to 0. This way the 5 failures will only be accredited to one board.

The SN field records the serial number of the board. In the case of a panelized recipe,
if the user chose to have one serial number per panel (Block Skip Enabled but Block SN
disabled) then the SN would be a concatenation of the panels’ serial number and the
Block ID. For example the serial number is Board-001, the SN for the master block
would be Board-001-0, the SN for the second block would be Board-001-2, etc. If each
block has a unique barcode (and Block SN is enabled) then the SN field will contain the
serial number (Barcode) for each block.

By default the software creates the database files in MS Access 2000 format in the
name of YesDB.mdb, in the folder C:\AOI_Data\SPC_Datal.og\. When there is more
than one station generating SPC data it would be advantageous to use a single database,
and have all stations send data to it. To do so the user will need to use the ODBC data
source administrator. The ODBC data source administrator can be accessed via Control
Panel\A dministrative Tools\Data Source (ODBC).

£ ODBC Data Source Administrator

Uszer DSN l Syztemn DSH ] File DSH ] Drivers] Tracing] Connection F'u:u:uling] About ]

Uzer Data Sources:

M arne | Driver | Add...
dBASE Files Microzoft dB aze Driver [*.dbf]

Euncel Filesz Microzaft Excel Driver [7.xlz] Femove
M5 Access S7 Databaze  Microsoft Access Driver [*.mdb)

M5 Access Databaze Microzoft Access Dnver [*.mdb) Configure...
Wizual FoxPro Database  Microzoft Visual FosPro Driver

Wisual FoxPro Tables Microsoft Wisual FoxPro Driver
estizionDb Microsoft Access Diiver [*.mdb)
YESHRAY Microzoft Access Dnver [*.mdb)

An ODBC User data source stores information about how to connect o
the indicated data prowider. & User data source iz only wizible bo pou,
and can only be uzed an the current machine.

k. | Cancel Help
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YESTech Inc provides a sample MS Access file, SPCReportSample.mdb, to
illustrate the type of information AOI users can extract from the data generated by the
AOI machines. All YESTech AOI machine users may use the sample database as the
starting point to develop their own custom reporting system. The sample database carries
no copyright and is distributed in open source form. YESTech’s AOI users can copy from
it without additional authorization from YESTech Inc. The Sample database plus a write-
up describing its usage can be found on the Installation CD in the document folder under
the name SPCReportSample2.zip.

In addition to logging data into a MS Access database, user can also send the SPC
data into an ASCII text file/files. To turn on the feature user can edit the YesVision.ini
file and change:

[ODBC_Report]

TextOut=1 or 2
TextFolder=C:\Aoi_Data\SPC_DatalLog ;folder for the text files

For TextOut=1 the software put the exact content of SPC_Data table into one file
called SPC_Data.txt. For TextOut=2 the software output SPC data for each recipe
(assembly) into two text files, one for the inspection data the other contains the defect
statistics. Format 2 is a format used by old CR Technology AOI machines.

14.2 Using MS SQL Server

For user who prefer to use MS SQL Server instead of MS Access for database
management. There are some parameters needed to change in the YesVision.ini file,
[ODBC_Report] section.

UseSQLServer=1
Server=YTV-6000
Address=YTV-6000
UlID=sa

PWD=yes
WinNTMode=0
UseNamedPipe=1

With UseSQLServer set to 1 to enable software to write data to SQL Server
instead of MS Access. Before start dumping data to SQL server, the user need to set up
SQL Server correctly, either locally or on remote machine. The default SQL database
name is “YesDb”. If software cannot connect to the specified SQL Server, it will
automatically switch back to Access database. Server is the name of SQL Server. For
local server, the default value is “(local)”. Address is the computer name of SQL Server.
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UID is the user id of SQL Server. PWD is the password for current UID. WinNTMode:
set to 1 when use windows authentication mode for login validation. Under this mode the
user don’t need to set the value of UID and PWD. If set WinNTMode to 0, connection
will use SQL Server mode, then the user need to set up both UID and PWD.
UseNamedPipe: set to 1 when use Win32 named pipes, set to O when use Win32
Winsock TCP/IP.

With the parameters set accordingly starting the YesVision software will cause
the creation of YesDb database in the MS SQL server folder. (By default the full path is:
C:\Program Files\Microsoft SQL Server\MSSQL\Data). It is important to let the software
to create the YesDb database automatically. Do NOT try to manually create the database
or try to import the database using YesDb.mdb file created by the MS Access software.
Doing so could prevent the YesVision software from correctly communicating with the
SQL server.

14.3 XY Position Tracking

Introduction

YesVision software can be used to track the XY position of parts on PCBs. The
feature is implemented as an extension to the Marking inspection feature of the AOL
Marking inspection is able to verify placement of any markings or parts using the
template matching. The feature compares the “found” position with the “trained” position
and if the difference is greater than a preset tolerance the software will fail the inspection.
To track the XY position the software can be instructed to log all the “found” positions
on the selected parts.

The position tracking is OFF by default to turn it on the user needs to go to Vision,
Recipe Option to pull up the menu on the left below.
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Recipe Options

— Enable Inzpection For—

X)

Edit Mark Parameters

TopBattam C | Carnera Yiew
¥ W Markings EMES Back
¥ ¥ LeadBarks — Inspection Statistics Left Top Right
¥ v Solders Par |230 Frant
Mark: [290
V¥ [ TopView Lead: IE?' Lighting
[v Side Lighting [ Top Lighting
v W SideViews Solder: |1|j|32
Preprocess: -

— Panelized Board *-0ut |NDNE J
¥ Enable Block Skip | By BLETAG Decision: [ Pattem Match -]
[ Block SM [~ Pre-Scan

Pazz Score: |70 3 v Palarity
. [ Center Mark
IV Auta Library Update Review Zoom: | Ay | ™ Manual veriy
[ LogFalse Cal Inde:: I1
[ Show Fecipe Motes after Loading Search Margir: |D'4 |D"t1 mm

{ [ Track % Position to ODBC database table ] Pogition Tal. =: M
[ Track OCF to ODEC database table "
Puazition Tal. % mm
™ Uitilize Slave Computers
Ok | Cancel |

In the Mark parameters dialog only templates with “Check Pos.” turned on will have their
XY position tracked.

Sample Data Output
The XY Positions is sent via the ODBC to a separate table named XYPosTrack. The
table has the following fields:

Assy -Recipe Name
IDate -Inspection date and time stamp.

SN -Serial number of the board inspected.
RefID. -Reference designator for the part

X1 -X reference position for the first mark
Y1 -Y reference position for the first mark

DX1 -X Offset position for the first mark

DX2 -Y Offset position for the first mark

X2 -X reference position for the second mark of the same part
Y2  -Y reference position for the second mark.

DX2 -X Offset position for the second mark.

DY2 -Y Offset position for the second mark.

WO  -WorkOrder

Notes: All positioning units are in microns.
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Here is a sample output.

B XYPosTrack : Table

| Assy IDate =1y ReflD x1 1 X1 D1 w2 Y2 | DH2 DY) WO
| DEMO 1| 4/2/2004 2:14:34 PM/ Board-002 15 555785 58603 194 281 1] 1] 0 0E1234
| |DEMO 1 4/2/2004 2:14.34 PM| Board-002 24 305852 34552 11482 103 1] 1] 0 0E1Z34

DEMO 1 4/2/2004 2:14:34 PM Board-002 25 30853 22459 886 169 0 0 0 0E1234

DEMO 1 4122004 2:14:34 P! Board-002 L34 30928 10410 806 151 0 0 0 0E1234
| |DEMO_1 4/2/2004 2:15:00 PM| Board-003 1 56004 55603 165 -251 0 0 0 0E1234
| |DEMO 1 4/2/2004 2:15:00 PM| Board-003 24 30552 34592 11582 103 1] 0 0 0E1234
| DEMO 1 4/2/2004 2:15:00 PM! Board-003 25 30853 22459 il 169 0 0 0 0E1234
| DEMO 1 4/2/2004 2:15:00 PM! Board-003 L34 30928 10410 305 151 0 0 0 0E1234

Operational Details

Marking inspection uses a search algorithm called Normalized Grayscale
Correlation or in layman terms ‘“template matching”. All successful template matches
generate an XY position of the successful match. We call this XY position the “Found”
position. A deviation is calculated by subtracting the trained position from this found
position. It is this deviation that gets stored into the database as X and Y.

Each part can have one or more mark inspection box. If the part has only one
mark inspection box only X1 and Y1 fields in the database table will be filled. X2 and Y2
are for the second mark inspection box. Having a pair of XY data points allows for the
calculation of the rotational deviation of a placement.

Mark1 Mark?2
] L]

Using Edge Locators for Position Tracking

In addition to using pattern matching user can also use Edge Locator algorithm
for position tracking. Edge locator provide more accurate position tracking on targets
with clear and well defined horizontal and vertical edges. To use Edge locator for
position tracking user need to train two marks both using Edge Locator algorithm, the
first mark should be trained to locate a vertical edge or strip and the second mark should
be trained to locate an horizontal edge or strip. The first mark will provide the X position
plus the angle data and the second mark provides the Y position data to the database.
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14.40CR Track

x
The OCR feature can be used to — Enable Inspection For— oK
track the date code or lot code of Top:Battam
selected components. It will track the v v Markings Cancel |
code in the ODBC database table ¥ ¥ LeadBanks | [ Inspection Statistics
named OCR_Track. The feature is

e . Par; [230
enabled/disabled in the Recipe b/l RERE = —
Option dialog. bt I

v ¥ TopWiew Lead: IE?
The OCR_Table has the follow V¥ ¥ SideViews Solder: |1|:||32
fields:
— Panelized Board #-0ut
1. Assy -Assembly [¥ EnableBlack Skip [V By BLKTAG
2. IDate -Inspection date and ™ Block 5N  PreScan
time.
3. SN -Serial Number of the
board. ¥ Ao Library Update
4. RefID -Reference ID ™ Log False Call Indesx: |1
2‘ gggé _glrSt %C(l;cslt{rlng. [T Show Fecipe Motes after Loading
. -decon string. y

7 WO “Work Order [T Track ¥ Pozition to ODEC database table

{' T~ Track OCF to ODEC database table ]

™| Uitilize Slave Computers
The following 1is a sample
database output from OCR tracking.

E OCR_Track : Table

Aagy |Date =M ReflD DR OCRZ | WO
b |DEMO_OCR 3k265/2004 10:36:52 Ah Board-000 L2 ga34 -12 E4
. |DEMO_DCR 3426/2004 10:36:52 AM Board-000 23 3456 E4
| |DEMO_DCR 3/25/2004 10:37:32 AM Board-001 L2 8335 -12 E4
| |DEMO_DCR 3/25/2004 10:37:32 AM Board-001 29 3473 E4
| |DEMO_DCR 3/31/2004 3:10:46 AM Board-002 L2 8337 -12 E1
| |DEMO_DCR 3/31/2004 3:10:46 AM Board-002 29 3467 E1
| |DEMO_DCR 3/31/2004 3:16:00 AM Board-003 L2 ga24 -12 E1
| |DEMO_DCR 3/31/2004 3:16:00 AM Board-003 29 3432 E1

If the TextOut feature is enabled, the OCR data log will create a text file named
OCR_Track.txt containing the OCR results. The text file will be in a folder specified by
the TextFolder parameter in the YesVision.ini file.
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14.5 Robust Mode for Data Logging

In normal operating mode for data logging the software opens a link to the
database during software start up and assumes the link to be there for all the subsequent
data logging operations. This mode of operation works well for most of the network
environment. In environment where the network traffic is heavy and prolong connection
to one computer cannot be guarantied, the YesVision software offer a more robust mode
of data logging. In the Robust mode the software tests the database connection before
each batch of data logging operations. It is slightly slower but far mode reliable. To
enable Robust Mode edit the YesVision.ini file:

[ODBC_Report]

RobustMode=1
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14.6 Process Alarm

YesVision allows users to setup various trigger conditions to raise process alarms.
There are currently two types of alarms, rate alarms and defect alarms. The rate alarm
triggers when the defect rate or the false call rate exceeds a preset level. The defect alarm
triggers when a user specified defect condition has been reached.

14.6.1 Rate Alarms

The rate alarms trigger when the defect rate or false call rate exceeds the preset
level. The defect rate is measured as PPMO (Part Per Million Opportunities) it is
calculated as:

———————————————————————————— * 1,000,000
Opportunity for Defect

The opportunity for defects is the total number of tests performed. It is usually the sum of
Marking, Lead Bank, and Solder inspections.

The false call rate is also measured as PPMO and is calculated as:

False Call Count
--------------------------------- *1,000,000
Opportunity for False Call

On a board with no real defects, the opportunity for false calls is the same as the
opportunity for defects. To simplify the calculation we assume the opportunity for false
call also as sum of Marking, Lead Bank, and Solder inspections.

A high defect rate would indicate problems upstream, a high false call rate may indicate
the inspection recipe should get additional tweaking.

14.6.2 Defect Alarms

The defect alarms trigger when the user specified defect conditions have been
exceeded. There are 10 defect alarms. You can set one defect alarm to trigger when more
than 3 part defects in the last 5 runs of board. You can set another defect alarm to trigger
when there are more than 10 solder defects in the last 3 run of boards.

The first step to setup a defect alarm is to group the defects into classes. This is
done by editing the defect.ini file. Use the @C# notation to assign a class to each defect.
The class number starts with 1 and ends with 9. Defects with no class assignment default
to class 0. Here is a sample defect.ini file with the class assignment.
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[01] Unclassified

[02] Missing Part@SeC2

[03] Wrong Part@S@Cl

[04] Tombstone Part@S@C4
[05] BillBoard Part@S@C2
[06] Skew ParteC2

[07] Wrong Polarity@S@C3
[08] Lead Solder Bridge@C4
[09] Bend LeadeC4

[10] Insufficient Solder@C4
[11] Solder defectse@C4
[12] False Call

After setting the defect classes the user can setup the trigger condition by selecting
Process Alarm.. from the System menu. The Process Alarm Setup dialog will display.

Process Alarm Setup il

— Rate Alarms

Enable P
v ﬁ;;?m: HEess Defect Rate: 100 PPRO faor |1 conzecutive runs
r Per Recipe Falze Call B ate: |1DDEI PPRO for |1 congzecutive runs

Alarm Settings

— Defect Alarms
Alarm Meszage Trigger Condition: #defects out of Hruns =) =2

Clazs 1: ISevere Fart defect please alert Supervisar |1 |1 v ¥
Clazs 2 IE:-:c:essive Fart defect check Pick and Place feeders |3 |5 WV ¥
Class 3 IE:-:cessive zolder defect check stencil and oven profile |1 i |5 W ¥
Clags 4: I IU |1 v v
Class & I ID |1 v
Class B I IEI I1 2
Clazs 7 I IEI I1 ¥ v
Class &: I IU |1 v ¥
Clazz 9 I IEI |1 v ¥
Clazz 10: I ID I1 vV v

Mote:*1 If check the alarm will require a perzon with programmer privilege to clear.

Maote:2 If check the alarm will halt all operationz until it iz cleared.

[ Enable Feed Board B utton

Cancel | Help |
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14.7 External DLL Interface

YesVision’s extension DLL (Dynamic Link Library) interface is a custom API
(application program interface) designed to interface various shop floor management
systems or WIP (work-in-progress) tracking systems. For various data logging events, the
YesVision software calls functions in the extension DLL (DataLogExt.DLL). Users can
implement these functions in the DLL to link with their specific data collection system.
Programming skill from the user will be required to implement these interfaces.

Please refer to the ExtDLL.zip file in the Document folder on the YesVision
release CD (Version 2.5 or higher) for sample code and a write-up about the interface.
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15 Panelized Board Inspection

For assembling small circuit boards it is practical to combine them into repeating
panels. A 4-up array has 4 panels of identical circuitry on one large board. There is
software features designed specifically for inspection of panelized boards.

15.1Block Copy and Paste

|E|:|it Yision System He

The block manipulation features are found in the Edit Copy Block
menu. You copy the block from the Video View or Map Paste Black
; View Create Block Array
g p(103,71.1 .
r bl j = prov1ded Rotate Block 20
you can Update Block
Cancel enclose Renarne Blaock
the entire Move Elock.
block Mame Blocks
with ,the Delete Block,
selection
tool. Most Fecipe Motes
likely you

will have to use the Map View. To
copy a block, first select the Map
View by left clicking the mouse in
the Map View window once.
Then select Copy Block from the
Edit menu. A region of interest
selection tool will appear in the

Map View window which allows the user to select the block to be copied. It is alright
to have the selection box much bigger than the block area you want to copy, because

Block ID

Fleaze Enter Block 1D IE

[” Paste Super Block

the software will automatically trim
|§| down the area to fit around the parts.
=1 After enclosing all the parts you
want to copy click Ok on the Roi

b
| 0X.

The Paste Block selection in
the Edit menu would be grayed out

until a block is copied. To paste a

block first move the camera so that the top left corner of the destination block is in
the field of view, then select Paste Block from the Edit menu. The dialog on the left

will appear to prompt the user for a block
ID. The block ID should start from 2
because the master block is block 1. The
Paste Super Block checkbox should be
checked if the block you are going to paste
contains more than one block. In other
words, the definition for a Super block is a
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block that contains more than one smaller block. The super block feature is very
useful for creating board recipes for boards with small blocks clustered into several
regions (see illustration on the left). On this board the user may use the block array
feature to create the first 8 blocks, then copy and paste a super block to create the
other 24 blocks.

After pressing Ok on the Block ID dialog position the overlay to match the
destination block circuitry then press Ok on the Roi box.
3]
0k :

Cancel

T DD"’B;

e

The YesVision software also handles
rotated blocks, as long as they are rotated in 90
degree increments. Thus the user can have 90,
180, and 270 degree rotated blocks. To paste a
rotated board, copy the block and rotate it (if
you need to rotate 180 select Rotate Block 90
twice), then paste it.
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The Update Block command propagates any changes made to the master block

through the rest of the blocks.

The Rename  Block
renames the block ID. If you
need to swap the position of
block 2 and 3, you can:

1. Rename block 2 to 99.

2. Rename block 3 to 2.

3. Rename block 99 to 3.

The Flip Block Name in
Block Array function
renames all the blocks on the
selected side of the recipe. It

From: |2 To: IEIEI
Cancel

[To rename the master block to zome other block,
nurmber wze 0 az the source number, to rename a
block to mazter block uze -1 az the destination
nurnber. |

Flip Block Mame in Block Amray

can be use to rename the block IDs for the bottom side of a board to match that of the

top side.

The Move Block function allow user to move one block at a time to fine adjust the

positions.

The Name Block function allow user to assign alphanumerical names to each block;
rather than block 1,2,3,4 user could have block names such as A,B,C,D. The block
name affects the SPC data log names. The intended usage for this function is to allow
user to rename the blocks to match their specific naming convention.

Mame Blocks x|

Block, (D

M arne:

I-‘ﬁ'- Enter | Cloze I

The Delete Block function can delete any region on the board. This function will
operate on either the Map View or Video View, depending on which is currently in

the active state.
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15.2Block Array

The copy and paste procedure described in the previous section works well for
large blocks, but for boards with large numbers of small panels, it may be too time
consuming to carry out. For a board with a 6 by 6 array of small panels the Block
Array feature is ideal for creating
the inspection recipe. To use the
block array feature first copy the
block, then select Create Block
Array from the edit menu. The
dialog on the right will appear, enter
the array size and press OK. The
software prompts the user to move to
the “reference position” on the
bottom left block. After accepting
the position, the software will prompt
the user to move to the same position R YA Al LIl r‘s_(|
on the bottom right block. After -
accepting the bottom right block L
position, the software prompts the user Dx: [143483 =
to move to the same position on the o [1e5957 -
top left block. With the three positions = Cancel
the software deduces the X and Y Skew D —
offset for the block and creates the 36 —
blocks in a 6 by 6 array.

Create Block Array

Array Size 0k,

~ |-I v |2 Cancel

i

i

After the block array is created the user can fine-tune the positions of the X, Y
and Skew offset by pressing the Find Adj button on the Create Block Array block.

Users can also use the Walk Through process (refer to section 13.3) to fine-tune
the position for each block.
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15.3 BLKTAG and X-out

In a panelized board one or
more panels may be unpopulated
(X Out). The Enable Block
Skip option enables the system
to skip the unpopulated areas.

With the By BLKTAG
disabled the user is allowed to
interactively select the block or
blocks needed to be skipped from
the map view every time a new
board is loaded in. If By
BLKTAG is enabled the system
will search for a marker for the
block. If the marker is there, the
block will be inspected. A block
marker can be trained by training
a part with a ReflID of xx-
BLKTAG. For example, the
block label for block 1 would be
01-BLKTAG. To skip a block
the user may place a label to
cover its block marker.

With By BLKTAG selected
the user can select two modes for
the machine to read the
BLKTAGS: Pre-Scan or No Pre-
Scan. If Pre-Scan is selected the
system will read all the
BLKTAG’s before inspecting
any part. This is good for large
blocks and small numbers of
blocks. (e.g. 4 up). If the board

Recipe Options

General Options I Extended I:Iptil:unsl

—Enable Inzpection For— — Inzpection Statistics
T op:Bottom
W ¥ Markings Part: IEEHII
¥ [¥ LeadBanks b ark: IEED
¥ v Solders Lead |?2—
¥ TopView Solder: |1 GE3
v [ Sideviews
[T =Ray Views

— Panel oard #-Out
v Enable Block Skip [~ By BLKTAG

[~ Block SH  Set. | ¥ | FreScan

\l- Per Block Alignment tMarkz

[ SH Offeet | Set. | [ Top and Bottom Blocks

Frot: |n_ A

mdarp

[ Log Falze Cal

—
[rdes: |13—

™ Show Fecipe Notes after Loading

[ Get Updates from Central lib, after Loading

[ Track v Position to ODBC database table

[ Track OCR to DDBC database table

™| Tirack EGES Data to DDEE databiase table
™| Uitilize Slave Computers

o ]

Cancel |

Lpply | Help

consists of a large number of very small blocks (e.g. 10x10 array) it would take a long
time for the machine to read all the block tags. In this case it would be wise to not select
Pre-Scan. In this case, the machine will inspect all parts and the block tags together. And
based on the presence or absence of the block tags the inspection results are adjusted. For
example if 02-BLKTAG is not found, block 02 is considered ‘““skip” then the defective
parts from block 02 will be removed from the defect report.
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15.4 Block Fiducials

For panelized boards it is a standard practice to route or score the boundaries of
the circuits to facilitate their eventual separation. The separation process is called de-
panelizing. The routing and score weaken the integrity of the PCB causing the circuits to
shift relative to each other during the reflow process. To compensate this block to block
positional inaccuracy is to use the block fiduicals. A block fiducial is a mark on the block
which can be used as positional reference for all other parts on the block.

To use block fiducial, first made sure all part overlays on the master block are
well align with the parts. Then selects a positional reference mark on the master block
train a part and set its reference ID to BLKFIDU. Train a mark inspection box on the
reference mark. It is recommended for you to give the part a PN to help later parameter
updates. Duplicates the BLKFIDU to all other blocks by selecting Update Block from
the Edit menu.

If you use one block fiducial (BLKFIDU) for each block, you will compensate for
XY positional inaccuracy for the block, which is usually efficient for most panelized
board designs. Optionally you can use 2 block fiduicals (BLKFIDU and BLKFID2) for
each block. With 2 block fiduicals you can also compensate for rotational inaccuracy.
When you use 2 block fiduicals, BLKFIDU has to be to the left of BLKFID2, and for
best result the middle point on a line draw from BLKFIDU to BLKFID2 should be close
to the center of the block.

15.5 Alternate Reference ID Format

For YesVision the default Reference ID format for panelized board use a leading
2 or 3 digit number and a dash to present the block number. For example if the master
block reference ID is R1 and the corresponding reference ID for block 2 would be 02-R1.
This default format has a format number of 0. YesVision also allows two alternate
formats, format 1 which uses a trailing alphabet to represent the block ID. For example
the master block reference ID is R1_A and the corresponding reference ID for block 2
would be R1_B. Format 2 uses a trailing number to represent the block ID. For example
the master block reference ID is R1_1 and the corresponding reference ID for block 2
would be R1_2.
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16 Double Sided Board Inspection

16.1 Overview

YesVision™ inspection recipes can contain inspection lists for both top and bottom
sides of a double-sided board. With double-sided inspection recipes users can choose to
inspect one side at a time, like the single side inspection, or the top and bottom side
together. If Double Sided Inspection is selected from the Run Inspection dialog, the
software will inspect the first side (top or bottom), eject the board, then prompt the user
to flip the board and it will inspect the other side.

Inspect the first o | Review first side's o +| Inspect the other »| Review the other Print Report of
side defects Prompt user to side side's defects combined results
turn the board over

In double-sided inspection the defect report and the SPC data log combine the results
of both the top and the bottom sides. For a recipe with serialized barcode, users should
inspect the side with the barcode first. This way the defect report will have the correct
Serial Number for the board.

To create a double sided
recipe the user needs to
prepare two YCD files, one

Create New Inspection Recipe

)

CAD Data: |E:\-’-‘«DI_Data\D’-‘«D_Data\DemD'\DemDE-hattl Browse.. contains tOp side parts data
0 and the other contains bottom
Recipe Name: | Vg side part data. The IsTopSide
line in the header section of
Recipe Fath: | Brawse.. the YCD file must be set
T accordingly; for the top side
IsTopSide=1 and for the

|nherit Local Library Start New l

bottom side IsTopSide=0.

| Browse..

Gl Lrtpse Start New The procedure of training
| p— the second side of a recipe is

similar to that of training a
new board. Users first select
the proper board side using

Package Library

|E:'\.f-‘«EII_Data'xSthkg\StdF’kg_F’ost.pkg Browse.. & e
the button and then

_ _ put the board into the machine.
Blowsd Tieliiss 8 il Next the user selects File,
EDHVE}'DISEtup‘ ’T‘ Cancel New ReCIpe from the main

menu. On the Create New
Inspection Recipe dialog, the
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user can browse and select the YCD file of the second side of the board. With the Train
2" Side check box. Press OK to begin the CAD import process.

In the YesVision software the inspection recipes contains inspection parameters for
both side of the board. It is up to the user to decide whether to run the inspection one side
at a time or both side together. The Double Sided Inspection check box in the Run
dialog selects the operation mode.

16.2 Reading Board Serial Number

If double sided inspection has camera barcode read feature enabled, it is important
to start with the side with the barcode. This way the barcode will be used as the board
serial number for both sides of the inspection data.

For inspection large board array with many boards and each board require
individual barcode. User can create a double sided inspection recipe with the back side
contains the barcodes only. This way during inspection put the board in barcode side first
to have the software read all the barcodes, then turn it over for inspection of components
on the second side. The trick to make this application work is to have the block ID to be
corresponding from the top side to the bottom side. The special feature in Rename Block
dialog helps user to create Block ID that mirror that of the other side.

Rename Block x|

ok,
Frarm: |2 Ta IE"EI ﬁl

[T o rename the master block to zome ather block
number uze 0 as the source number, ko rename a
black to master block uze -1 as the destination
number. |

C Flip Block Mame in Block Armray | >

x
—aray Sige—————————————— 0k I

& I4 T I1 Cancel
— Flip Awis
0w Oy
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16.3 Transferring Block SN Read to the Opposite Side

As described in the last section the YesVision software can transfer the Block SN
from one side of the board to the other side during a double sided inspection. However, it
is not always practical to do double sided inspection. For inline operation boards will
have to be inspected one side at a time. Sometimes two AOI machines would be linked
with a board flipper in the middle and each AOI inspect one side of the board. In other
cases the same AOI machine will inspect both side of the same board but each side at a
different time. These are the scenarios for the new software features that transfer Block
SN read from one side to the other side.

Reading barcodes using camera is a standard feature on all YES Tech’s AOI
machines. This feature work great as long as the barcodes are on the top side of the board.
Reading barcode from the bottom side of the board will require optional hardware. There
are two options that can be used to read barcodes from the bottom side of the board.

1.) Bottom Camera Option
2.) Bottom Barcode Reader Option

The bottom barcode reader option (with one read-head) cost about the same as the
bottom camera option. The bottom camera option is easier to setup and use, but because
of its size you can only have one bottom camera per system. That mean it has a limitation;
it can only read one barcode from the bottom side of the board. Conversely speaking, the
main advantage of the bottom barcode reader option is that you can daisy-chain multiple
read heads to read multiple barcodes. Without considering the ease-of-use factor the
bottom barcode reader option is more capable, and in some application they are the only
option that will work; application such as single sided, panelized board with multiple
barcodes on the bottom side.

For most applications both options will work. This document explains the
software features that utilize the bottom camera to track serial numbers (barcodes) on
double sided, panelized board assemblies regardless of where the barcodes are placed.

Software Feature

The “Block SN” function is extended to allow better barcode tracking. Two new
features are added. They are Transfer SNs to the Other Side of the Recipe and Omni-
rotational Block Arrangement.

Parelized Eoard #-Out Block SN Parameters |

[ _Ensble Block Skip |~ By BLKTAG
v Block 54 Set. | IF Predean IV Transfer SHs to the Other Side of the Recipe
Cancel |

[~ SN Offset  Set. I [ Top and Eattomn Elocks
™ Per Block Alignment Marks

¥ Omrirotational Block Arangement

Iv Auto Library Update

a.) Transfer SNs to the Other Side of the Recipe

132



To track both side’s inspection results to the correct barcode the software transfer
the barcode information from the top side and pass it down to the bottom side. For
example in a 4 up board assembly where barcodes are on the top side, during the top side
inspection the following 4 barcodes are read by the camera:

1. AAAA for Block 1 (Master Block)
2. BBBB for Block 2
3. CCCC for Block 3
4. DDDD for Block 4

The barcodes are stored in a database. And during bottom side inspection the
bottom barcode reader read AAAA. The software then queries the database and retrieves
the data to populate Block 2 to 4’s barcode.

If inspection happens with bottom side first then the initial barcodes with be:

1. AAAA for Block 1 (Master Block)
2. AAAA-2 for Block 2
3. AAAA-3 for Block 3
4. AAAA-4 for Block 4

This barcodes are temporary, as soon as the top side of the board is inspected and
the barcodes read the software will substitute the SN entries with the correct barcodes.
The substitution happens both in the SPC data database and the Image Set .IS files. This
will ensure both the SPC calculations (yield, defect rate, etc) and well as the offline
review and rework operation are based on the correct barcodes.

Because an ODBC database is used to track the temporary barcodes, the feature is
independent of the starting and closing of the YesVision software neither the turning on
and off of the AOI computers. The bottom side of a board may be inspected several days
after its top side had been inspected; as long as the barcodes matches, the substitution
process will execute correctly.

However, discretions should be exercised if the board is inspected more than one
time. The rule is if you inspect the top side twice you should inspect the bottom side 2
times as well for the feature to work correctly. If the top side and the bottom side are
inspected different number of time then the barcode information may not be correct.

Also during programming user must number the blocks of the bottom side to
match that of the top side block number. We also recommend user to standardize the
flipping of the double-sided board to always flip along the X-axis. This way the master
block is always on the bottom left on the top side and to left on the bottom side.

b.) Omni-Rotational Block Arrangement
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To facilitate board handling during the manufacturing process sometime a
panelized board is designed in such as way that is will look the same when it is rotated
180 degree. We call this type of arrangement “Omni-Rotational Block Arrangement”.
The follow picture show one of such arrangement.

With the feature enabled the software will detect the condition when the top side
is inspected at 180 degree board rotation off from the current inspection and rename the
barcode correctly.

For example, in a 4 up board assembly where barcodes are on the top side, during the top
side inspection the following 4 barcodes are read by the camera:

1. AAAA for Block 1 (Master Block)
2. BBBB for Block 2
3. CCCC for Block 3
4. DDDD for Block 4

During the bottom side inspection instead of AAAA the barcode DDDD is read in.
Because the barcode match not the first block barcode but the last block barcode, from
this the software determines that the bottom side of the board is 180 degree different from
when its top side was inspected. Arm with that information the software will then assign
the SNs to the bottom side block as:

1. DDDD
2. CCCC
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3. BBBB
4. AAAA

For this feature to work all the barcode numbers has to be unique and never repeat.

The bottom camera has to be placed at a place where the barcode for the master block
will normally appear when the board is flipped over but not rotated 180 degree.
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17 SmartStart™

17.1Introduction

SmartStart is a feature that select inspection recipes based on printed circuit
board’s serial number (SN from barcode) or appearance. With the help of a customized
extension DLL (DatalLogExt.DLL) it integrates with the WIP (Work in Process) tracking
host system via TCP/IP or other interfaces.

17.2System Part List

On the YesVision software

similar to the part list for each board, x|

there is also a system part list, which is

common across all recipes. This system Bef D IHEF_m

part list is used by SmartStart to

automate the process of selecting and Part Murber: | j

loading inspection recipes. Adding a part

to system part is similar to that of board Package: | |
art list. It starts by pressing the Add

P | yPp & Rotation

Part button_="' on the toolbar. In the ’7 0 Csa Ci 2

Add New Part dialog user needs to

select the radio button To System Part ™ Start Right Mouse Auto Repeat_Mode

List. " To Recipe Part List ' To System Part List
SmartStart uses 4 different methods to Ok, I Carcel |

select recipes.

Hand Held Barcode Read Barcode
Camera Barcode Read

Board’s Appearance

Bottom Side barcode Reader

For the method “Camera Barcode Read” user must have at least one part in the
System Part list that setup to read barcode. For the methods “Board’s Appearance” user
must train one part per recipe in the set of recipes to be loaded automatically. Each part
should have trained a marking that uniquely identifies that particular board assembly. The
other two methods, Hand Held Barcode Read, and Bottom Side barcode reader read do
NOT require any part in the system part list.

17.3SmartStart Setup Parameters

SmartStart is launched by selecting File, SmartStart from the menu. The following
dialog will display:
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smart start x|
Srart Start laads the inzpection recipe baze on
board'z barcode or appearance Setup.. |

cocs|

From this dialog pressing Start will start the inspection process, pressing Setup launch the
SmartStart Setup dialog:

Smiart Start Setup

— Selecting Method
" By Hand Held Barcode Read

From this dialog users
setup the parameters for
SmartSart. In the
Selecting Method group

" By Camera Barcode Read Cancel user chose one of the four

' By Board's Appearance methods to select recipe.

" By Bottom Barcode Reader |1_ The user defines the link

between the “Cue” and the

Label Cue: recipes being loaded. For

|DEMOT =l 4dd | Change | Dekte | | the methods that involve

ot { the barcode barcode, part or all of the

uscérllyazacrLg ttl:u Ealjrrln:a?:i;el:s Digit Start: |1_ Length: IE'D_ barcode is a cue. For

Board Appearance method

Fecipe: Browse.. | the Reference ID of the

C:Aa0l_DatavReciperDEMO_1_TestZ rep corresponding part is the

cue. If only a portion of

Side————— Cue Partz Reference Corner the barcode is used as cue

+ Top " TopLeft ™ Top Right (e.g. from digit 2 to digit

" Battam " Battam Left & Bottomn Right 6), ,then user n(?eds to
specify that accordingly.

v Use SmartStart to start all recipe inspections Inspection recipes on

YesVision can be double
sided. User should specify
the desire side to load in
the Side group of the
dialog. The Cue Parts
Reference Corner group
set the reference corner for all the reference parts in the system part list. It is only
important if the boards in the selection set are of different sizes.

¥ Enable WIF Tracking Integration [need customized D atalogEx=t.dll]

Sawe SmartStart Setup.. Load SmartStart Setup..
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The check box Use SmartStart to start all recipe inspections if checked will force the
software to use SmartStart to start all inspection. When it is checked the Run Recipe

button in the toolbar 4 will use SmartStart instead of the Load Board dialog.

With the help of a custom DataLogExt.DLL the Enable WIP Tracking Integration
check box, if checked allows the YesVision software to integrate with any WIP (Work in
Process) tracking system via TCP/IP or other interfaces. The message formats are defined
in DatalLogExt.DLL. User can customize the DatalLogExt.DLL for their internal needs.

Finally all the setup parameters for SmartStart, together with the corresponding system
part list, can be saved into disk files for later retrieval. This allows multiple groups of
recipes to be SmartStarted. The SmartStart setups are saved in files with extension .sss.
The .sss files can only be located in the INI folder of the YesVision software.
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18 Defect and Board Documentation

18.1Screen Image

In addition to inspecting for defects, because of its camera

based operation, the AOI machine is also a wonderful tool to el

help document a defect found. User may use the machine to Measure Height
capture pictures of the defects and the board to create rework Reset Scrall Pos,
documents. Several features in the software are designed for such Load Image
applications. Save Image

Save Image Region

Save Image and Save Image Region from the Video View

Setup
menu saves the image or image region in a file in a user Mave ba Grid Canker
selectable format (bitmap, tiff, JPEG, etc.). The software also Diisplary b

prompts the user for the file path/name to save to.

One of the very powerful but often forgotten features in Windows XP is the plain old
Print-Screen function. It is a wonderful tool for documentation. To use the feature just
press the Print Screen key combination :

(Shift-Prt Sc or Fn-Prt Sc) on the key x|
board, launch the Microsoft Paint

program and select Edit, Paste. Using Reference 1D: |L|3El1

Paint you can do all sorts of editing for

the screen image before saving it to Riotation: ID Rotate.. |

file. In fact, most of the images of the

software in this manual are created - PN: [133-102-9006 jﬂ
. . — Package:
using this method. |BEM11D.315 jﬂ
Listll | Similar Size | Similar Type |
18.2 Part Image
— Skip Flagz
For PCBs used in products require I~ Maks T Leads [ Solders
total traceability (medical products,
safety devices) YesVision software Type: [BGA =l

can be used to capture image of
specified parts. The part images are
stored in Partlmage sub folder under
the recipe folder. It is saved in JPEG I Flip Side View " LBO Page 2
format. Part Images are stitched from il
inspection 1images. If the part is _

inspected in multiple views, there will ¥ Save This Part Imags
be multiple images for that part. The I—I
part image file name composes of the oK
board’s serial board, part’s reference
ID and the view that capture the image: BoardSN_RefID_View.jpg

IEII:SILL.E‘-.T OR. 32 6768KHz. BGA-36

hrogh Hale Part

b ark &z Defective |

Cancel |
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To specify a part for part image save, check the “Save This Part Image” check box in
its Parameter dialog. Here is some sample part images:

LEL.[0))

, S,
L w
<=l
= =
o -
wn 3
o

H1419FC_U27_Top.jpg

L08°9/C

(alololololo

H1419FC_U27_Xl.jpg

18.3 Board Image

Stitch Board Image from the Map View menu creates a complete board image by
stitching up the individual frames from an Image Set. Users can select the size and the
format of this board image, as well as the destination file name.

Create Board Image

Create BG from I3 Image widty: (2000 pisels

adijust Background Cancel
Image Farmat: [JPEG [ ipg) |

\—I %)

Stitch Board Image
Show Debug Window

On the YTX-6000 it is possible to stitch together a complete X-ray image of the
board from an X-ray Image Set in Grid format. To do so load the Image Set, then switch
the camera to X-ray view, then select Stitch Board Image from the Map View.
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19 Optional Accessories

To satisfy the needs of different [ Uptional Accesson
customers YesTech offers optional accessories WV X-Ray Setup.. |
that users can purchase to enhance the ™ Bottom Camera
capabilities of the inspection machines. After ™ HiMag View
installing such an option, the user need to en.able ¥ Lage Board Option Setup. |
the software interface from the System Options
dialog accessible by selecting System, Options
from the main menu in the Recipe Programmer I Bt Barcode Readers S Etup..

mode.
Cancel |

¥ Print Barcode Label Setup..

19.1 X-Ray

The X-ray option is only available on the YTX-6000 machine. It can NOT be
added to any of the AOI machines.

19.2 Bottom Camera

The bottom camera option can be added to YTV-F1, M1 series AOI machines and
the YTX-6000 machine. It can be used to read the board’s SN via barcode or OCR. In the
case of YTX-6000 it can also do limited bottom side AOI inspection.

19.3 The Hi Mag. View

The High Mag view option can be added to the YTV-F1 series AOI machines and
YTX-6000 machines to enhance inspection capabilities on 0201 and smaller components.

19.4 Large Board Option

The large board option for the YTV-F1 series AOI machine increases the board
inspection area for the machine from 22”x 187 (Width x Height) to 34” x 18”. The
additional inspection width is achieved by having one additional set of hard stops
mounted to the right of the existing hard stops. Machines with this option would have two
sets of hard stops. Board inspection is accomplished in two sections the right half of the
board area is inspected with the board against the middle hard stop, and the left half of
the board is inspected with the middle hard stop down and the board shifted to the right
against the second set of hard stops.

With the appropriate hardware installed, the option can be enable in the System

—
- ¥

Option dialog. This option add a new icon on the button bar | Pressing the button
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toggle the board position from 1% stop (Normal board hard stop) to the 2™ stop (the
additional hard stop).

To create recipe for large board user must first select the Board Longer than 20”
check box in the Create New Inspection Recipe dialog.

Create New Inspection Recipe 5'

CAD Data: IE: WAO|_DatasCaD_Datatgh003-005b-p.YCh - Browse.. |

Recipe Mame: ILargeE aard u girda.lan 2nd
Fecipe Fath: IE:"«.-'-‘-.EII_Data"-.Hecipe\ Browse.. |

— Part Library

Inkerit Local Library Start MNew

==
EETEN

Central Library: Start Mew

II::"-.E'-.EI |_Drata\Central Lib #1 Browze. . |

[~ Use Packages from Central Librany

— Package Librany

I Browze.. |
Board Thickness: IEEI il @ Longer than 20" [500mmm

Corwepar Setup | | k. I Cancel |

The basic sequence of steps is:

1. Prepare CAD data as usual. There is no format different between the YCD file for
large board and normal board.

2. Place the board on the conveyor at the 1% stop.

3. Launch the Create New Inspection Recipe dialog, and select Board Longer
than 20” check box.

4. Follow the prompts to define board side. In this step the software will
automatically move the board between the hard-stops to allow user to reach the 3
corners of the board to define board side.

5. The software will capture image set a create background.
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6. Software will prompt user to define fiducials for board at the 2" hard stop. It is
recommended to use 3 fiduicals for large board recipe.

7. Import CAD data for the right half of the board.
8. User press the ** | button to move the board on to the 1* stop.
9. From the Vision menu, select Define Align Marks to define the fiducials for the

1* half (left half)of the board.
10. From File menu select CAD Data, Import CAD Data to train the left side of the
board.

The inspection and review processes for large board recipes are the same as that
or regular boards. The software will automatically shuttle the board between the 2 hard-
stops. However, user is must start the inspection only with the large board on the 1* stop.
If user mistakenly starts the inspection with the board at the o hard-stop only half of the
board will be inspected.

To capture grid Image Set for large boards, user must only start the process with
the large board on the P hard-stop.
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19.5 Print Barcode Label (YESTrack)
x
For users who do not serialize their boards

with barcode, but still want to utilize the offline ~ Barcode

line review and rework features of the YesVision, Type: Im
they can purchase the YES Track option. This -
option prints out the board’s serial number on a ™" Include Check Digi
barcode label. User can put this label on the Size: |2
defective boards. On the rework station the

. : |1 0
operator can just scan the barcode to pull up the Lt
record for this board to perform rework. Olffeet Y- 390

When user purchases this option YES - Tewt
Tech will supply an Avery Person label printer for Size: ISEI
users to start with. This software option can work
. |1 0
with any Windows XP compatible label printer Offset
that may be purchased separately. [ Print Defect List
Label Printer:

Pressing the Setup button from the
System Option dialog will launch the dialog

shown right. Users will need to adjust the | Set Label F'rinterl Test |
parameters based on individual requirement. |

License: IDa_I,I Left=7

I.-’-‘-.ver_l,l FPLP 9100 winzpoal M e0s

Because the normal report and the barcode
labels use different printers, the user needs to use
the following steps to set the printer selection:

k. Canicel

1. With the YesVision software not running,
make sure both the normal report printer
and the label printer are connected and functional.

2. From Windows XP, control panel, Printers and Faxes icon, select the normal
report printer as the default printer.

3. Starts the YesVision software. (During starts up the software records the default
printer at the time as the printer for normal report.)

4. From System Options, press the Setup button on the right of the Print Barcode
Label option to display the Barcode Label Setup dialog.

5. From Windows XP, control panel, Printers and Faxes icon, select the barcode
label printer as the default printer.

6. Press the Set Label Printer button on the Barcode Label Setup dialog. (Pressing
the Set Label Printer button causes the software to record the default printer at
the time as the barcode label printer.) Press the Test button to verify barcode
printing.

7. Press OK to close the dialog.
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This option requires a license code to activate. The very first time user enable this
option a dialog will be displayed showing a system code and prompt for a license code.
Users need to call YES Tech’s technical support to obtain a license code.

19.6 Bottom Barcode Readers

Both the bottom camera and the x|

bottom barcode reader option can read
barcodes placed on the bottom side of the
PCB. The bottom camera has the advantage to Number of Feader Installed I2

also perform OCR. It is also generally easier
to setup the bottom camera for barcode
reading, because it has the same barcode

reading capability as the top camera. .
Readsr #: I'I III Test | Set. |

COk Puart 5ettingz:
IEEIM1 ‘8R00E.7.1

The Bottom Barcode Reader option I
has the advantage of using multiple read heads

to read multiple barcodes from a panelized [ Digit5elect [Recipe Specific]

board. It is generally more difficult to setup Shart: |1_ Length: IF
the bottom barcode reader because it is hard to

see where the head is reading. The Bottom — Reader # Mapping [Fecipe 5 pecific]
Barcode Reader is recommended for high Block Mumber: Reader #:
volume applications where the barcodes are [Master Block 7] |1 Set
machine placed. In addition it is also for

applications where non sequential barcodes
are used on panelized boards.

(] I Cancel |

Pressing the Setup button on the
System Options dialog displays the Bottom
Barcode Reader Setup dialog. The multiple read heads are daisy chained together and
interfaced with the PC via the RS232 (Serial) Port.

Bottom barcode readers are typically used in a high volume line where change
over is infrequent. Recipe change-over usually involve repositioning the read heads that
can be time-consuming. The Reader # Mapping feature helps some change-over
situation by allow different recipe to use different reader head to read the barcodes. This
way physically repositioning the head may be avoided.

19.7 Audible Alarm

It is possible to connect an audible alarm onto the AOI systems to alert the
operators when the machine requires human intervention in order to continue with the
inspection process. Users can purchase an optional audible alarm from YesTech or, much
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more economically, connect their own alarm hardware onto the AOI system. Compatible
alarms must operate from 24V DC power supply and have a continuous tone.

To connect the alarm, user need to locate the IOB (Assy#10072) from the back of
the machine. IOB is a square PCB about 5” by 6” in size with screw terminal connectors
on the top. Connects the negative terminal of the alarm to pin 11 or 12 (Ground) on the
ST2 screw terminal connector, and connect the positive terminal to pin 6 of ST2 (OUT2-),
then use a jumper cable to connect pin 5 (OUT2+) to pin 1 or 2 (+24V). User may find
wires that are already connected on pin 1,2,11 or 12 (Signal Ground or +24V). The alarm
wire can share terminal with existing wires.

There are entries in the YesVision.ini file that user can use to customize alarm
settings:

[AudiAlarm]
DelayTime=10000
OnTime=300
OffTime=300

The DelayTime is the time in mini seconds that the alarm will sound after user
intervention is requested by the software. If the operator responses within the delay time
limit then no alarm will sound. Once the alarm begins to sound it oscillates on and off,
the OnTime and OffTime set the duration of it’s on and off time.

Audible alarm option is NOT compatible with the Large Board Option. The two
options cannot be installed together.
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20 User Administration

To provide inspection traceability the software tracks all users of the software. The
login user name is on every defect report and SPC data record. A user can have one or
more of the 5 types of privileges: Operate, Build, QA, Program and Admin. The first 4
types of privileges correspond to the 4 activity modes of the software. For example users
with Operate privileges can operate the machine in Operator mode, users with
Program privileges can create and modify inspection recipes, etc. The Admin privilege
is for users who are given the right to administer other users.

Admin users can launch the User Administration dialog (shown below) from the
Switch mode dialog. A valid user has a name and a password. A valid user name contains
between 1 and 15 alphanumeric characters without spaces. A valid password contains
between 0 and 15 alphanumeric characters, therefore a blank password is allowed.

User Administration |

User List — Privileges
W ¥ Operate ¥ Train Altemate Templates
;"fg v Program W SetSearch frea
LIZET ™ tachine B4 ¥ Change Parameters
[T Calibrate [T Conveyor By Pass

v “ideo Parameters Setup W Change Recipe Option
¥ Change System Options [ Central Library Setup
v Uszer Admirizstration [T Edit Process Alam

Add Mew User | Change Pazzword | Delete User | Help

Cloze |

Amongst the 4 activity modes, Operator and Recipe Programmer mode can have
additional selectable privileges. The following privileges can be added to operator mode:
Train Alternate Templates, Set Search Area, Change Parameters, Conveyor By
Pass and Change Recipe Options. The following privileges can be added to the
Programmer mode: Video Parameters Setup, Change System Options, Central
Library Setup and Edit Process Alarm.
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21

The Image Set is a collection of images

Image Set and Image Archive

Capture Grid Image Sek

captured from one particular board. It is like an
electronic copy of the board. The software can
run an inspection on the Image Set of the board
as if it were running a live mode inspection. The
Image Archive is a collection of Image Sets
organized according to the inspection recipe.
Offline programming and offline defect review
features are made  possible by the
implementation of Image Sets.

YesVision™ supports five image formats for
an Image Set: TIFF, bitmap, JPEG, JPEG 2000
and Raw Bayer. An Image Set can be captured
in 2 ways; grid or inspection paths. The Grid
Image Set is captured by moving the camera in a
grid pattern over the board. Inspection path
Image Set is captured during board inspection by
selecting one of the Image Archive options in
the Run Inspection dialog. Comparatively, the
Grid Image set captures more information of the
board and it can be captured before the creation
of the inspection recipe. The disadvantage of the

I anne:
Owerlap
’7 " Bx

File Format; IJF'EE Lozsy [*jpa]

IBDan:IDEﬂ_T

" 25 LON 714

=~

—*fiew and Lighting
¥ Top View Side Lighting
¥ TopView Top Lighting
[ Side Views Side Lighting
[ Side Views Top Lighting
I™ | Hilkag “iew Side Lighting
I HiltdagYiew Top Lighting
[ ¥-RapViewFOw=1"  Pwrl: |3
[T ®FayView FOV=05" pwrL |3
[T #-RayView FOV=0.25" Py L |3_

™ IsBare Board
[™ Far Offline Programming

Start I

Cancel

Grid Image Set is that it is larger and takes more time to capture.

To capture the Grid Image Set select
Image Set -> Capture Image Set from

x|

the File menu. The dialog on the right will
appear. On this dialog the user selects an
overlap value, image file format, camera
view and lighting for the Image Set to be
captured.

When an inspection recipe is loaded
its associated Image Set is listed in the
Image Archive window of the List View.
On this tab the name of the Image Set is
listed on the left, followed by IS Flag. IS
Flag may be one or more of the following
letters:

I — Inspection Path Image Set
G-Grid Image Set
A-Full Image Set

Selected | Part List | PartLib | PackageLib Image Archive |

Image Set | 15 Flag | Status |
(1
Bo:  PRefresh List
E Bo:  oorb 15 List
E Grio  BatchiRun
E Gre  Dffline Review

Rework Defects
Review and Rework

Edit Frame Data
v Show ReTested
Lisk ..
Edit Image Set Moke
Capy Current IS
Zip Selected IS

3 v All Image Set
Un-Reviewed
Un-Rewaorked
with Mo Defects

Delete Selected [S
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D-Defect Only Image Set

RV — The Image Set had been reviewed.

RW —The Image Set had been reworked.

RD - The Image Set had been reviewed and a real defect is found on it.

Double clicking on the selected Image Set will load it into program memory.

This page also has a pop up menu which will display when the user clicks the right
mouse button inside the Image Archive window.

21.10ffline Programming

The offline software (PN: YTV-OLS) is a software option that AOI users can
purchase separately at an additional cost. The software can perform three main functions:
offline programming (i.e. offline inspection recipe creation), offline defect review, and
defective board rework. YTV-OLS is a piece of software that users can install on any
computer running Windows 2000 or XP. This section describes the offline programming
feature. Offline review and rework is documented in the next section.

With the offline software users can create inspection recipes offline from an Image
set captured on a YTV AOI system. Programming offline allows the AOI machine to
continue with inspection work, which eliminates delay in the manufacturing process. It
also allows the user to create inspection recipes in the comfort of his or her office.

Installing the offline software:
1. Install the Rainbow key driver.
The setup program can be found in the Rainbow folder on the YesVision™
delivery CD. The name of the setup program is SSD5411-32bits.exe
2. Install Matrox Imaging library.
The setup program (install.bat) can be found in the Matrox folder on the
YesVision™ delivery CD.
3. Install the YesVision™ software.
The setup program can be found in the YesVision Vx.x Setup folder on the
YesVision™ delivery CD.
4. Plug the software protection key into a free USB port.
Rename the file Offline.ini to YesVision.ini, found in the folder C:\Program
Files\Aoi\ini. (There may be a YesVision.ini already in the folder, please
overwrite it.)

bt

Setup the network environment:

Offline software must be connected to the host AOI machine via a fast Ethernet
connection (100 base T is the minimal requirement). The AOI_Data folder on the AOI
machine and the offline computer should be shared as AOI_Data and allow full access
between them. All AOI machines and offline computers on the network should share a
single LTMaxNum.txt file. This file regulates the template number for all stations that
prevent cross contamination of templates.

150



Offline Programming process:

The process of creating inspection recipes offline starts on the AOI machine just like
normal (online) recipe creation. The user selects File, New Recipe from the main menu
to launch the Create New Inspection Recipe dialog and may carry out the steps for
defining board size. When it comes to capturing the image set, the user must click the
For Offline Programming check box on the dialog.

The second part of the offline programming process involves the offline software. On
the offline computer’s YesVision™ software select File, Load Recipe then browse the
network and open the empty recipe created on the AOI machine. The Image Set should
load automatically. If not the user can double click and load it from the Image Archive.
After the image is loaded the user will need to define alignment marks, unless the fiduical
are included in the CAD data, by selecting Vision, Define Alignment Marks from the
main menu. Press the Align button once to make sure the image set can align properly,
then from the main menu select File, Import CAD to create the recipe.

21.2 Offline Review

Defect review and classification can be time consuming. Reviewing online ties up
valuable machine time that can be used for continual automated inspection. Offline
software allows the defect review to be carried out on another computer either
downstream to the AOI machine or completely offline (provided the board is serialized).
Before using the offline review and rework feature, the user must make sure the defect
classification code is the same for all machines and offline stations. This means the
Defect.ini file must be the same on all the stations. The Defect.ini file can be found in
the folder C:\Program Files\A OI\ini.

The offline review process starts by loading the recipe from the AOI machine. From
the Image Archive the user selects the first board to review and double clicks it to load
the Image Set. After the selected image set is loaded, from the Image Archive’s pop up
menu select Offline Review. Offline review is very similar to online review where users
can review and classify defects. Upon completion of the review a defect report will
display and can be printed if desired. After closing the defect report the result dialog will
appear, clicking Next will repeat the review process for the next board.
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System Options ﬂ

Offline Review requires

users to serialize the boards I Josstick Enable

being reviewed with barcodes, ¥ Auto Save Timer, period EDD sen
downstream review does not ¥ Show Defect Map in Defect Report
have that restriction_ In ¥ Show Board background in Defect Map
Downstream review the I'CViCW [™ Generate Defect Repart for boards with False Calls Only
station is immediately :: Ee”e'?tfe F:;';D”f[”' :a”_i”gLBDjds
. romnpt for w0 after Recipe Loa Slietife Tors
downstream to the AOI machine. ¥ Fromet fo Image Set Oversite T
The review station is connected
to the AOI machine via a Backup Folder: Clear | Browsze.. I
computer network (LAN). The I
user reviews the boards in the Template Mumber Contral File: Browse.. I
same Sequence as the AOI C:\Program Files A0 Sini LT b awh urn, bt
maChlne lnspeCtS them TO Setup — Master/Slave — Optional Accessony———————————————
a computer for downstream I Ishdaster |°— I~ %Ray Setup. |
review user needs to select the Is Humbet of Slaves: I Bottom Camera
. . 15 Momal A0 or OLS Station i i

DownStream Review Station = S I~ HiMagView

i . *+ |z Downstream Review Station . E |
CheCkbOX m the SyStem OpthIl " Has Downstream Feview Station r Lafrge Board Hption -
dialog. On the AOI machine’s £ Is Downstream Biack Side ADI I Piint Barcode Label "= |
YesVision software the Has " Has Downstream Back Side A0 I” BtBarcode Readers Setup..
Downstream Review Station [ ok | Cancel |

checkbox need to be checked in

its System Option dialog.

During software startup the down stream review station needs to connect to the AOI
machine up stream. It will prompt the user for the computer name of the AOI machine up
stream. Once the connection is established the AOI machine will pass board information
to the review station in real time.

21.3 Rework Defects

A “touch up” person will need to rework the defective boards. The offline software
will assist this person in identifying the defects on the board. The process is called offline
rework. To start the process the user on the offline computer station loads the inspection
recipe from the AOI machine. Then from the Image Archive menu the user selects
Rework Defects. The following dialog will appear where the user can enter the board’s
serial number to rework. If the board is bar-coded the user can scan in the barcode using
this dialog box.
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Enter Board Serial Number For Rework ﬂ

Sernial Mumber:

¥ Double Sided Fework: ¥ Preview Report
¥ Post De-Panelized Fework [ Electronic Report

W Use Smart Start Refresh |5 List |
Digit Select
|V Start: |'| Lenigth: IE'E'

(] 4 I Cancel |

On the dialog the Double Sided Rework check box enables the double sided rework
mode. In this mode the software will automatically switch to the side that the defect is on,
and guide the rework process. If there are defects on both side of the board then top side
rework will be followed by bottom side rework processes. In this mode all the rework
operator needs to do is to scan the barcode for the board to be reworked. The software
will identify which side of the board the defect is located and its position.

The Use Smart Start check box enables the SmartStart feature for rework. The
SmartStart feature loads the recipe based on the barcode of the board and start the rework
process. Post De-Panelized Rework check box indicates to the software that the rework
(or Review/Rework) is performed after the circuit had been separated in the depanelizing
process. The software will only show the defects associated with the barcode enter, even
though the original board inspected by the AOI is a multi-up board with multiple
barcodes. The Preview Report and Electronic Report controls the report generation
after the Review/Rework. The Digit Select is used when a barcode reader is used for data
entry but not all characters of the barcode are the serial number. The Digit Select allow
user to select a segment of the code as the board’s serial number. The Refresh IS List
button refresh the image set list to include the latest image set created.

The SPC data logging function for offline station is controlled from the System
Options dialog.

After finish reworking the board, the user can press the Next button on the result
dialog to repeat the rework process for another board.
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21.4 Review and Rework

For environments where the False Call rate is very low, such as a high volume OEM
manufacturing environment, it would make sense to do the defect review and rework
together.

21.5Board Comparator

Before the invention of AOI people use comparator system to improve the
effectiveness of human inspection. The comparator system alternating the displays of a
reference board and the board under inspection, the operator pick out the defect on the
board by comparing image of the reference board to the board under inspection. The
YesVision can also provide this capability for users who want to do a quick comparison
of any boards without recreating a recipe for it.

To use the feature user need to capture a grid image set of the reference board, put a

board into the system, load the grid image set into the software then select Compare
Board from the Image Archive Popup menu. The following dialog will appear to guide

the user.
=
f* DUT 1 Reference I Toggle

Previous | I et

Cloze |

Using the Previous and Next button user can move across the board. If a defect is
spotted on the video window, user can press the right mouse button to pull down a menu,
select Draw Defect and draw on the video window for the defect location. If a defect is
drawn at the end of the inspection a defect report will display.
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21.6 Popup Menu for Image Archive

Refresh List-

Sort IS List-

Batch Run RQV

Offline Review —

Rework Defect-

Checks the recipe’s folder ~ Refreshlist
1 ted Sork Lisk »
to ensure IICVV. y C‘rea : Batch Run ROV..
Image Sets are listed in this Offline Review
page. Rework Defects
Review and Rewark
Sorts the Image Set list in  Sompare Board
ascending  chronological Edit Frame Data
order. Setup IS Options,
w Show ReTested

. v All Image Set
Launch a dlalog to setup .OI' Edit Image Set Mote Un-Revigwed
start the Rempe Quahty Copy Current IS Un-Reworked
Validation process. Zip Selected 1S with Mo Defects

. ) Delete Selected IS
Starts the offline review

process.

Starts the defect rework process.

Review and Rework Starts the Review and Rework process.

Compare Board
Edit Frame Data

Setup IS Options..

Starts the board comparator feature.
Launches a dialog on the currently loaded frame.

Launches a dialog to setup the period for auto delete and other
Image Set options.

Setup Image Set Options ﬂ
—Auto Delete Peiod————————————

Delete Image Sets older than:
Caticel

I':I days IU hiours

[Set to zeros to dizable the feature]

— Selected Image Set Auto Delete Flag

v Do naot auto delete this Image Set

— Image Archive Refrezh Option

¥ FRefresh Befare each Fewark Dperation

— Inzpection Image Archive Image Format

|JPEG Lossy [* ng] |

155



Show ReTested

List

All Image Set
Un-Reviewed

Un-Reworked

User can also mark selected Image Set to be excluded them from
the Auto Delete function. The marked Image Set will not be auto
deleted regardless their time of creation. The Refresh Before each
rework Operation check box if enable will automatically refresh
the Image Set list before the starting of each Rework to ensure the
list is always up-to-date. The Inspection Image Archive Image
Format drop down list box selects the image formats for the
Image Set save during inspection.

If the Retest Failed Part option is turned on the software will retest
all the parts that failed. The image frame from the original test and

the re-test will both be captured. This menu selects which of the
frames to display.

Lists all image sets.
Lists only the image set that has not been reviewed.

Lists only the image set that has not been reworked.

With No Defects

Edit Image Set Note

Copy Current IS

Zip Selected IS

Lists only the image set that has been reviewed and has no defects.

The Image Set Note is a text file that is attached to an image set.
Users at the rework station can use it to record information such as
any special comments or notes, who performed the rework at what
time, etc.

It is possible to load an Image Set from a different recipe using the
File menu. This menu selection copies the loaded Image Set into

the current recipe.

This menu selection launches the following dialog.
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Delete Selected IS

Zip Selected Image Sek x|

ZIF File Mame: ITest .zip

™ Include templates of PMs nat in use

[” Send the ZIF file ta YESTech FTF

Select More Image Setz from Other Side |

Canzel |

This feature will automatically ZIP up the recipe plus the selected
Image Set (or Image Sets) into one single file and place it in
C:\Aoi_Data\Zip folder. If Send the ZIP file to YESTech FTP is
checked the software will also automatically upload the file to
YESTech’s FTP site. For a double sided recipe sometime users
need to zip image sets from both sides onto a single file. The
button Select More Image Sets from Other Side help user to
achieve this.

Deletes one or more selected Image Sets.
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21.7 YeslIAM

YesTech Image Archive Manager (YesIAM) software is separate software utility
that manage image sets and archives for AOI machines. It can be use to delete and/or
archive image sets on user specified schedule. Per refer to YesIAM.doc in the documents
folder on the software installation CD for details of its usage.

&‘l’esTech Image Archive Manager ¥1.0 x|

Browsze.. | Browse.. |

Recipe Baze Folder: Archive Baze Folder:

IE:'\Temp\Sumitomo IC:\Temp\.&rchiveTest
Current Recipe: m
IC:\T emphSumitomotuib_t197_top
Image Set | DateTime Image Archive
W UGEETOAIM_T 0B/09/06 14:26:26 ﬁ 06_07_2006.zip
B U3EET0ARY_T 0B/09/06 14:38:42 H# 06_D8_2006 zip
B U36ET0AD2_T 0E/09/06 14:38:08 06 5. =ip
I LUI36E8000M_T 0E/09/06 14:39.58
B UI366800HR_B 06/09/06 14:40:16
B UGERRO0MWw T 0B/09/06 14:28:42
B UzERRO0R _T 0B/09/06 14:28:48
I 13665000 B 0E/09/06 17:40:40
B U366800-0_T 0E/09/06 17:33.56
B U3EES0Z2D_T 0E/09/06 17:41:12
B U36E8016H_T 0B/09/06 14:29.36
B UZEEEMAL_B 06/09/06 14:30:08
B UGEEEMAL_T 0B/09/06 14:30:14
B U36E801Lw_T 0E/09/06 14:30:58
B 366807 _B 0E/09/06 17:41:58
I LI36E508P0_B 0E/09/06 17:44:26
B U366808:0_B 0B/09/06 14:33:.06

Cloze

21.8 Recipe Quality Validator (RQV)

The effectiveness of an AOI machine depends heavily on the quality of its
inspection recipes. To maintain the effectiveness of the inspection it is a good practice to
routinely validate the quality of the inspection recipes, to make sure the defect detection
level is acceptable. Some companies achieve this by having a set of boards with known
defects on them. They would run the boards at the start of every shift to make sure all the
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defects on them are correctly detected before a new batch of the boards are allowed to run
through the AOI. This is a very good procedure but require great effort to have it
implemented and maintained.

The YesVision software automates this process by using Image Sets. Using
Image Set of a defect board is far more convenient than having real defect boards, it also
allow the process to be completely automated. To use the feature user need to collect
Image Set of boards with real defect, create an Expected Defect List for each board, then
run the RQV on them from time to time (e.g. at the start of each shift).

RQV is a complex feature it is just in its infancy stage when version 2.7.0 is first
released. It is expected to be further refined in the next several releases. Its setup dialog
can be launched by selecting Batch Run RQV menu selection from the Image Archive
popup menu.

Refresh List
Batch Rum RiOM, . I
CfFline Rewvigw
Rewark Defects Image Setz to Fun: Add Al |
Review and Rework BoardF127_T
BoardFi28 T Delete Selected |
Compare Board BoardF129 T :
Y gggz:ggg;:¥ |rvert Selection |
Setup IS Options, . Fun Image Setz |
v a:tclw ReTested N Show Laszt Feport |
Edit Image Set Moke 0K, |
Copy Current IS
Zip Selected 15 Eeliez] |
Delete Selected 15
In the Selected Page pop-up menu a sub walk Through
menu is added to handle the Expected Edit Parameters
Defect List of the RQV feature. List Parts ’
Maodifiy List »
Selected Reqion
Mowve Lisked Parts
Inspect Listed Parts

Expected Defect List  » ST R vl Wat=1a (=la B ia]
Load From Loaded 15
Add Part
Ernpky Lisk
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22 Recipe Data Storage
22.1Folder Structure

By default inspection recipes are stored in the folder C:\AOI_Data. In the
AOI_Data folder there are 4 sub-folders: CAD_Data, Recipe, StdPkg and
SPC_Datal.og.

The CAD_Data folder stores all the YCD files. The StdPkg folder stores the
three standard package libraries. The Recipe folder is more complex since it is the
top-level folder for storing all the inspection recipes.

An inspection recipe contains one text file with the extension .RCP plus a sub
folder. The sub folder contains three part lists and one or two bitmap files. The three
part lists are part list, part library and package library; the two bitmap files are the
map view background for the top and bottom side of the board. The sub folder also
contains two of its own sub folders, Template and Image Set. The template folder
stores all the template files and the Image Set folder stores all the Image Set files
(*.IS) and the Image Set sub folders. For recipe ABC.RCP the folder structure
would be as follows:

C:\AOI_Data\Recipe

\ABC.RCP ;Recipe text files
\xxxx.RCP ;Other Recipe text files

C:\AOI_Data\Recipe\ABC

\Settings.pls ;Top Side part list
\Settings.plb ;Bottom Side part list
\Settings.lib ;Part Number library
\Settings.pkg ;Package library
\MapBG_Top.bmp ;Map background for top side
\MapBG_Bot.bmp ;Map background for bottom side
\Template\T000001.tpt ;A template file
\Template\T000001.mim ;An image file for the template file
\Template\Txxxxxx.tpt
\Template\Txxxxxx.mim
\ImageSet\Board-001_T.IS ;Image Set file for Board-001_T
\.. ;Other image set text file
\Board-001_T\*.* ;Sub folder for Image Set Board-001_T
\..
\Reports\xxx.jpg ;Electronic defect report
\..
\PartImage\xxx.jpg ;Part Images
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22.2Data Backup

We recommend that the users of the AOI machine backup the AOI_Data folder
periodically to prevent data lost in the unlikely event of a computer failure. In addition to
the AOI_Data folder the user may also want to backup the folder C:\Program
Files\AOIINI folder. This folder contains the calibration information for the machine.

22.2.1 YesBackup

YesBackup is software utility that backup the inspection recipes and software
programs and configurations from a YesTech AOI machine. It is provided free of charge
to all YesTech’s customers. The software “crawl” the folders and backup any new

contains.

il YesBackup

[ Automatically starts the backup process when YesBackup launch, and exit vesBackup when done.

Base Recipe Folder: Il::\.&Ell_Data Browse..

Base Software Folder: II::'\Pn:-gram Filest A0 Browse..

=10] x|

— Backup Options

i

Backup Base Folder: IZ:\.&ui_F!ecipe_Backup Browese..
" Backup Image Sets ™ Backup Part Images ™ Backup Inspection Reparts
Lazt Backup Time: IUE-"'21 A7 11377 Backup Now | Abort Backup |
— Status

Mumber of Files Compared: ID Mumber of Files Backed Up: IE|

Cloze

The software user interface is self explanatory. The check mark on the top:

“Automatically starts the backup process when YesBackup launch, and exit when done.”

With this check box checked user can use Windows’ scheduler to launch this program to

perform periodic backup.
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22.2.2 Internal Backup Feature

The YesBackup that
described in the earlier

Current Recipe:

System Paths and Folders Setup

Explare.. |

section is the recommended
backup mechanism for all
YesVision  users. The

c:haoi_datahrecipet2018.rcp

Template Mumber Contral File:

Browse. I Reserve Template Mumbers for Remote Programming.

IC SProgram FileshA0I HISLT b axh um. kst

description for the internal
backup feature here is only

Template Rezervation File:

Browse.. Clear [~ Use Reserved Template Numbers

for the  purpose of

backward compatibility.

R SR

older:
Z:\40i Recipe_Backup

I

To facilitate the backup
activity the software offers

User Account Infamation File:

Browse.. |

|E “Program Filesta0lhinibAppl sers. ini

a feature to automatically
create a backup copy of the

Diefect Information File (D efect.ini] Folder:

Browse.. | Edit |

recipe at a user specified
location most likely on the
network. To enable this

|E “Program Filesta0lhini

Clase

feature all the user needs to do is open the System Options dialog and specify the folder
location to save the backups in. To back up any previously created recipes the user can
copy all the contents of the C:\Aoi_data\Recipe folder and paste it on the network

backup location.

With the Backup Folder specified, every time the software saves the recipe it will

save in both locations.
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23 Master/Slave Architecture

23.1Introduction

On AOI systems with multiple computers e.g. YTV-2080 the computers are arranged
in a Master/Slave architecture. The computers exchange data and images via a localized
network. In normal operation the master computer is the only computer that the user
would interact with. Slave computers are “behind the scene” imaging processing engines
that work in parallel with the master computer to speed up the inspection tasks. The same
YesVision software runs on both the master and the slave computers. A master or slave
identity is determined by its configuration.

23.2 Network Configuration

On an YTV-2080 master and slave computers communicate via a local area
network. The master computer has two network cards. One for connecting the slaves and
the other connects to the outside world. With two network cards the master computer can
see both the slaves and the outside network. The slave computers can see only the master
and each other. We want the internal work to be isolated with the outside world, and
since there is no DHCP server on this network, its TCP/IP configuration is static.

For the internal network it should be setup as following:

Master

IP Address: 10.1.1.1

Sub Net Mask: 255.255.255.248
Slave 1

IP Address: 10.1.1.2

Sub Net Mask: 255.255.255.248
Slave 2

IP Address: 10.1.1.3

Sub Net Mask: 255.255.255.248
Slave 3

IP Address: 10.1.14

Sub Net Mask: 255.255.255.248

The configuration for the network card that interfaces with the outside world
should be set up according to the network requirement of the user site.
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23.3 Software Configuration

During configuration it is necessary to interact with each computer individually. The
monitor, keyboard and the mouse ports for all the computers are connected to a 4 port
KVM switch. The KVM switch allows the user to interact with any of the computers
using the system keyboard, mouse and monitor. To switch to the master computer:

I. Press and release x
the Shift-Ctrl-Alt
keys. (The three [ Jastick Enable
keys have to be on ¥ futo Save Timer, period 600 sec
the same side of ¥ Show Defect Map in Defect Report
the keyboard') ¥ Show Board background in Defect Map

2. Press and release

[ Generate Defect Report for boards with False Calls Only
the number 1 key

[ Prompt for Wi after Recipe Load Station Type:
3. Press and release ¥ Prampt for Image Set Overnvrite I"""‘DI
the Enter key.
Backup Folder: Clear | Browse.. |

To switch to slave |
number 1: Template Mumber Contral File: Brawsze.. |
C:\Program Filesh A0 SinisL T b asM unn, bt

1. Press and release

the Shift-Ctrl-Alt [ Master/Slave 1- Optional 4ccessomy———————————
keys. (The three ¥ st r g e
- |3
keys have ‘to be on Mumber of Slaves: I I Bottom Camera
the same side of [ Iz Downstream Review Station I Hi .
1 bag Yiew
the keyboard') [~ Has Downstream Beviews Station r Lt B B
2. Press and release i

the number 2 key k|
Q. Cancel |

3. Press and release
the Enter key.

Configuration for the master consists of setting up the total number slaves the master will
be communicating with. This can be done via the System Options dialog. The changes
made to the master/slave configuration will only take effect after the software restarts.

Configuration for the slave is done using the same dialog. To setup a slave computer,
the user should leave both the IsMaster and the Is Downstream Review Station
checkboxes uncheck. Again the changes made to the master/slave configuration will only
take effect after the software restarts.

Per the network configuration, the C:\AOI_DATA folder on the master computer

must be shared to the slaves as AOI_DATA. This is because all slaves load the recipe
files from the master’s AOI_DATA folder.
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When the YesVision software is in slave configuration, it will try to connect to the
master during startup. It will display the following dialog when it is trying to connect to
the master.

Connecting to Master P§|

Connecting to Maszter: |.-’-‘-.I:II-M.-'1'-.STEH Setup.. |
Cancel

The slave software needs the master computer’s network name to connect to it. The
Setup button launches the Setup dialog for the user to enter the computer name and Slave

ID.

Enter M aster Address: | ak. |

|ﬁ-‘«EII-M£'«STEF| Cancel
Slave Mumber: |2

There can be up to 3 slaves numbered 1, 2 and 3. Slave ID 4 is reserved for a
downstream review station. The Connecting to Master dialog will disappear
automatically after the connection to the master is successfully established.

After configuration additional buttons will appear on the YesVision tool bar of the

L/ 1] . .
master computer. im—il These represent the slave camera views. They will be
grayed out until the corresponding slave has successfully connected to the master.

23.4Operations

On a master/slave configuration inspection tasks are divided amongst the master and
the slave computers. The division of labor is by no means even. The master does a lot
more than a slave. On a YTV-2080 AOI system the master computer controls the
following hardware:

e One top camera

4 side cameras
The XY table
The conveyor
I/0 board (Interlock and the lighting)
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On the same system each slave controls only one top camera. Some tasks involve only
the master computer. These tasks are:
e Recipe creation including CAD import.
Recipe and template storage
Motion control
I/O control
Side camera inspection
SPC data logging
Entire User Interface

The tasks that the master and slave perform cooperatively are:
e (Calibration and Self-Test
e Inspect
e Defect Review

During calibration the slave is involved when calibrating the camera controlled by the
slave. Since calibration is not a time-critical operation, during calibration the images
captured by the slave cameras are passed to the master via the network for processing. All
the image processing and the calculations are done by the master. The slave is like a
remote network camera for the master.

Inspection is a time critical operation. During inspection no image is passed from
slave to master. Images captured by the slave camera are processed by the slave computer
and the inspection results are passed to the master. The master combines the inspection
results from all slaves and generates a single report.

Defect review involves the slave because we want the user to review the defect
using the same camera that detected the defect in the first place. But since the user
interacts with the master computer only, while reviewing defects images from the slave
camera are sent via the network to display on the screen of the master computer.
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23.5Inspection Path and Frames

For single computer systems the
inspection path is always calculated
automatically by the software. For multi-

Recipe Options

Enable Inspection For 0

ail.

computer systems the user has a choice to ¥ Markings Cancel

run a recipe in single or multi-computer [ Lead Banks Inspection Statistics

mode. The selection is made in the Recipe W Solders Pa. [1000

Options dialog as Utilize Slave Computers. ke [T000

ark.:
To run in multi-computer mode, :z ;Dp v'éw Lead: °
additional e Views over v
W System  Help efforts are Panslized Board %-Out

Add Mew Part

Redraw Overlay
Inspeck Screen

align Board
Define Alignment Marks
Mowe To Home

Adjust Search Margins
Change Pass Score
Rokake Recipe 90

needed to define
the inspection
frame path. The
software
provides  tools
to help the user
interactively
define the

[v¥ Enable Block Skip
[ Block SM

Iv Auto Library Update
[ Log Falze Call

| Show Recipe Motes after Loading
[ Track =Y Pozition to DDBC database table

[ ByBLKTAG
-

Index: ’—

inspection path.

@tilize Slave EnmpuD

To do so select

the Adjust

adjust Inspection Frames
Recipe Options

Inspection Frames item from the Vision menu. The Frame
Position Adjust dialog (shown below) will appear:

Frame Position Adjust @

On the Frame Position
Adjust dialog the Move

y buttons moves one or a
e Frame#: Meru Close group of frames specified
J 1-Red A by the Frame # list box
i ? 2-Green . _ y u . £
y bl Tile Mew | Preview | certain distances specified
4-Black by the Step Size.
Step Size: b-Hed Save | Load |
B-Green .
1000 i 7Bl Add | Delets | The Preview button
BBlack ¥ previews the frame position
graphically. The Save and

Load buttons save and load the frame position to and from the FramePresetTop.txt or
FramePresetBottom.txt files located in the recipe folder.

The Add button adds a frame and the Delete button deletes the specified frame

(highlighted in the Frame# list box).
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The Tile New button creates a new set of Tile New Frames b_<|
frame positions. It will display a prompt —
dialog shown to the right.

Owerlap = |0.95 Overlap 0.55
On the 2080 because of the relative o
position of the 4 cameras, each frame will Matimium Humber of Frames: 33
look like the following with each square
representing the field of view of one
camera.

Lighting
[v Side Light [ Top Light

k. | Cancel

The Frame Position Adjust dialog will stay on top of the preview screen. So it is possible
to make the adjustment interactively using the preview screen to provide immediate
feedback:

Frint:.. j Mext Page 1 Prey Page J One Page J Zoam [n ] Zoom Gut ] i Close ]

Frame Position Adjust

Menu m

2
—<J L] ->—] | itian
Step Size: 3-He i S Load
[1o00 uh . — e

Add Delete
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If a box is colored purple, it means that the inspection box is not included in any of the
frame area. The objective of the frame adjustment is to use a minimum number frames
which include all the inspection boxes.

The size of the inspection boxes has a big effect on the efficiency of the inspection frame.
To have high inspection speeds the user should avoid larger inspection boxes. Breaking
up long lead banks into several segments and breaking up long markings into smaller
marks will increase frame efficiency and therefore increase the inspection speed.

There is a pop up menu on the Frame Position Adjust dialog that will appear by
pointing the mouse inside the dialog and right clicking.

Frame Position Adjust

Mowve Framet: Close
ey

j j ;:Efeden ~ Enable all Slave Frames
j TBlus arrange Frame List Seq.
1 Edit Frame List File
’ Duplicake Frame frray

Step Size:

1000 i

- Add | Delets

There are 4 selections in the menu:
Enable All Slave Frames  -Enables all slave frames for inspection.

Arrange Frame List Seq. -Automatically re-arranges the frame list sequence to
minimize the inspection travel distance.

Edit Frame List File -Opens NotePad.exe to manually edit the frame list file.

Duplicate Frame Array -Copy and Paste a group of frames. This is used in
programming multi-panel boards. The following dialog
will display:

Frame Array Offset

B

Lightirig Cancel
* Same a: Source © SideLight © Top Light

The frame list text files (FramePresetTop.txt and FramePresetBottom.txt) have the
following format:
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Frame Number

Lighting setting
X Position
Y Position

Slave 1 Enable
Slave 2 Enable
Slave 3 Enable

-The Frame Number ranging from 1 to the total number of frames
listed in the sequence of the inspection.

-1 for side light, 2 for top light

-X Position in microns

-Y Position in microns

-1 for Enabled, O for Disabled

-1 for Enabled, O for Disabled

-1 for Enabled, O for Disabled

The user can use any text editor to edit the file and fine-tune the frame parameters. Here
is a sample of the frame list file.

[StartFramePreset]

1 1 220000 19000 0 1 O

2 1 189193 15128 1 1 O

3 1 159172 19128 0 1 O

4 1 126000 19128 1 1 O

5 1 93500 20000 1 1 O

6 1 62800 21100 1 1 O

7 1 36500 17500 1 1 O

8 1 32500 33500 1 0 O

9 1 44500 48500 0 0 O

10 1 218000 91000 0 1 O
11 1 181000 90100 1 1 O
12 1 152172 86328 1 1 0
13 1 121097 83628 1 1 0
14 1 126097 93628 1 0 O
15 1 89443.8 87000 1 1 O
16 1 61552.7 94000 1 1 O
17 1 65552.7 119000 1 0 O
18 2 65552.7 119000 1 0 O
19 2 218000 91000 0 1 O
20 2 180750 90100 1 1 O
21 2 152172 86328 1 1 0
22 2 126097 93628 1 0 0
23 2 122597 83628 1 1 0
24 2 90443.8 87000 1 0 O
25 2 61552.7 91000 1 1 O
26 2 50500 48500 1 1 0O
27 2 220500 19500 0 1 O
28 2 187193 15128 1 1 0
29 2 159172 19128 1 1 O
30 2 126000 19128 1 1 0O
31 2 93500 20000 1 1 O
32 2 63300 16100 1 1 O
33 2 33000 33500 0 0 O
34 2 34500 16500 1 1 O
[EndFramePreset]
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24 Customer Support

YesTech is committed to providing excellent customer support after the product is
sold. In addition to phone support and visits, we also utilize Internet Technology to help
us keep better contact with our customers.

24.1 Automated Software Upgrade

YesTech AOI machines can upgrade to the newest software revisions
automatically via the Internet. To use this feature the user can select About YesVision
from the Help menu. The following dialog will display.

About YesYision x|

Yesvision AO0| Software Ok
= Yersion: 223 Belease Build:4196
Latest “ersion Available: 2.2.4 Read Relegse Gt | atect
Wote Software.

Copyright (C) 20032004, Al Rights Reserved
TesTech Inc, San Clemente, California

Software License: AD119 days Update..

During the initial launch of this dialog the software searches the Web for the latest
version of the YesVision software. If the latest version is higher than the current version
the two buttons Read Release Note and Get Latest Software would be enabled. The
Read Release Note button retrieves the latest release note from the Web and displays it.
It is always a good idea to read the release note before upgrading the software. If the user
decides to upgrade, pressing the Get Latest Software button will launch the upgrade
wizard. It will guide the user through the steps of upgrading the YesVision software. The
following is a screen shot of the Upgrade Wizard Software.
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&'I’ESTEE"I Software Upgrade Wizard x|

This software will quide wou through the software download and upgrade
process. Press NEXT to continue.

MNEXT

E:«it

The Upgrade Wizard will always rename the old executable before downloading
the newest executable from the web. This allows users to roll-back to a previous version
in case the new version is not satisfactory.

24.2 FTP Site

In addition to the automatic software upgrade, an FTP site is setup to exchange
information with the customers. The address of the FTP site is:

Address: ftp://update.yestechinc.com
User Name: dev03
Password: sea(7

Note: The user name and password may change without notice. Contact YesTech for
the current user name and password.

24.3 WebEx

WebEx is the leading web conference service provider. YesTech uses WebEx
service to provided world class technical support service to its customers. WebEx
allows tech-support experts at YesTech’s main office or any regional offices to
remotely control the customer’s AOI machines via the Internet. It is like having an
AOI expert in front of the machine. This feature is especially useful in situations
where details or lengthy instructions are required to reproduce or resolve the
problems. To use this feature the machine’s computer must have Internet access.

Typically a customer who has a problem or a question on the AOI machine will
first call YesTech for tech-support. Base on the nature of problem, the tech-support
expert at YesTech may suggest the use of WebEx and provides a “meeting number”
to the customer. At this point, the customer needs to go to the web address
http://yestechinc.webex.com and entering the meeting number. The customer can
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also go to the web address by selecting WebEx YesTech from YesVision’s Help

menu.
a Yestech WebEx Enterprise Site - Microsoft Internet Explorer ;l_glgl
File: Edit Wew Favortes Tools  Help | f
|
= N — -
< Bark - - \ﬂ Ig _:I | pe ! Search 5. Favorites €‘E| i r = | " @ ‘i
Address |=@3 https:fvestechinc. webex. comfvestechingmywebex jdef ault php?RNdS699=0, 1 869264957 9552072 j a Go | Links * | '@1 i

YES
Tech

Yield Enhancement Solutions

Welcome 4 f 7 ! ™ My WebEx

HOST A MEETING
SEARCH |

. =
‘fou can search for a meeting by entering one of the following:
s Host name HOST Log In |
| e Meeting topic
o Any word in the meeting agenda

If you know the meeting number, join here: Browse or register for
: meetings:
i JOIN -
English : Pacific DT | Sales Center 'l |

FOWERE
i

24.4 Remote Assistance

In addition to WebEx YesVision™ software also integrates with the “Remote
Assistance” feature of Windows XP to provide customer support. Remote Assistance
provides the same service as WebEx. Compare to WebEx it is more difficult for
customer to setup and use, and have more limitations.

24.5MS Messenger Service

To get Remote Assistance the user needs to sign up with the MS Messenger
Service. A special account is setup for the user who may need remote assistance. It is:

User Name: HappyUser123@hotmail.com
Password:  yestech

Another account is for the tech-support experts at Yes Tech:

User Name: HappyAssistant@hotmail.com
Password:  yestech
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Before the computer can be remotely controlled the user must first sign up with
the MS Messenger Service. Here are the steps:

1. Click on the MS Messenger Icon on the lower right right hand corner of the
screen.
.MET Passport Wizard il

Add a .NET Passport to your
Windows XP user account

‘With & Passpart, vou can:

Have online conversations with friends and Family
Create vour own personal \Web pages

Sign in instantly to all \MET Passport-enabled sites and
services

...and more, all with jusk one sign-in name and password!

Microsoft is committed to pratecting your privacy,
iiews the privacy statement.

Adding a Passport ko wour user account is guick and easy,

To continug, click Mext,

= Back I Mext = I Cancel |

2. Click the Next button and the following screen will appear.

NET Passport Wizard x|

Do you have an e-mail address?

By registering vour e-mail address and a passwaord with \MET Passport, wou can use them
ko sign in wherewer Passport is accepted,

Do vou have an e-mail address?

{* yes,

Mo, T would ke to open an MSK Hotmail e-mail account.

Don't want a Hotmail account? Just open an e-mail account with another provider and then
rekurn ta this wizard ko register vour e-mail address with Passport,

< Back I Mext = I Zancel

3. Select Yes and then the Next button.
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.NET Passport Wizard =l

Have you already registered your e-mail address with .NET Passport? ﬂ

{* Yes, I want to sigr in with my Passport,

™ Mo, I want to register my e-mail address with Passpork now,

Important If you have a Hotmail e-mail address, it’s already registered with Passpart,

< Back I Mext = I Cancel

Select “Yes. I want to sign in with my Passport.”

.MET Passport Wizard x|

Sign in with your .NET Passport ﬂ

E-mail Address

|happyuser123@h0tmai

Password

I------
I Forgot my password

[~ &fssociate my Passpart with my Windows user account

< Back I Mexk = I Cancel |

Because the happyuser123 account is shared between all YesTech customers,
the user should leave “Associate my Passport with my Windows user
account” UNCHECKED. After pressing the Next button the following screen
will appear.
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.MET Passport Wizard . ll

You're donel

‘Your Windows XP user account is now sek up to use the
Following \WET Passport:

happyuser123@hotmail.com

To close this wizard, click Finish,

CERE Cancel |

< Back

6. After pressing Finish, click on the MS Messenger icon on the bottom right
corner of the screen again. Click “Click here to sign in.” On the sign in screen
it is important NOT to select “Sign me in automatically”’; because the above
account is for all the YesTech customers. Customers should sign in only when

a YesTech tech support expert.

[

.NET Messenger Service

Please sign in with pour NET

Paszport to see pour online contacts,
have onling corversations. and
receive alerts.

a Click here to sign in

E-mail address: | € happyuser 23@hotmail.com ¥ |

Password: [se0nng| |

[[] Sign me in automaticaly

Microsoft
sl 151
Geta MNET Passport Help
| ol |
msn“Messenger o

7. After pressing OK on the .NET Messenger Service dialog the user needs to
add a contact to its contact list.
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Add a Contact [g]
&v :.h:t.a.;;p;r';.l.ser123@hot... {orline), NET Bt mrgjg;gngar %‘]‘r;.-.'"
€ & new version of Windows Messenger is how = - AL
available. Click here for more information. How do you want to add a contact?
? ;:;::ﬂw& ® By e-mail address or sign-in name
) O Search for a contact
% Mot Online
: 2::daacn01:t;:nt Message [fwe can't add the contact to your list, this wizard will help you invite
I R o that person to start using this service.
\ Make a Phone Call
! Go ko Chat Roors
Maore
msn® Messenger . .
J 1E1
8. After pressing Next on the Add a Contact dialog the following screen will
display:
Add a Contact E|
2 ‘aﬁi‘ndows'
essenger ey
L D g Nel
Please type your contact's complete e-mail address
| happyassistant@hatmail. com |
Example:  name_123@hotmail.com
myname@msn.com
example@passpaort.com
[ < Back ” Mexst > l
9. Enter happyAssistant@hotmail.com as the contact then press Next then
Finish.

24.6 Requesting Remote Assistance

Before initiating Remote Assistance the user should call YesTech so that the tech
support expert can prepare for the help session. Moreover, it is better to have

simultaneous voice and computer communication during the help session. So please
call YesTech tech support while you are in front of the system computer.
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Remote Assistance can be initiated by selecting Remote Assistance... from the
Help menu of the YesVision™ software. It is also possible to initiate the Remote
Assistance from the Windows XP Start menu. Either way will lead to the Help and
Support Center screen.

@ Help and Support Center. E]@
_’1 Bach J j U Inde:x ":;1'\]" Favarites {9 Hiskary Suppork :/J Opkions

L e @ Help and Support Center

‘Windows %P Home Edition

Support ‘?/? Add to Fawvorites @ Change Yiew o Print... m Locate in Contents

[ Ask a friend ko hel 5
ks Sl Remote Assistance

[ Go to a Windows Web site Forum
Invite someone you trust bo help you, Using an Internet connection, anyone
running Windows ¥P can chat with yvou, view your screen, and with your

permission, work on your computer,

(EJ Invite someone ko help you ]

Wiew invitation status (0}

See Also Tell me more about Remaote Assistance

[ about Support
[ My Camputer Information
[ advanced System Information

[ System Configuration Uity

From this screen the user should select “Invite someone to help you”. After the
selection, the following screen will appear.

® Help and Support Center E@@

A <f ; oo Y - ;
@ Back - J \_u ﬁ Index ".-',\f Favarites ‘;‘) Histary: m Suppark .f] Qptions
@ Help and Support Center
i P Home Edition
| Suppott «T/‘\E'" Add to Favorites @ Chanige Wigw '_,;F. Prinkt... % Locate in Contents
[ Aska friend to help | Remote Assistance ~
[ Go bo & Windows Web site forum Pick how you want to contact your assistant
Use Windows Messenger ...
See Also 4‘3 i happyassistant@hotmail.com ]
‘Windows
[ about Suppart: Messeriger = Mone
[ My Computer Information
[ Advanced System Information
( EJ Irwvite this person ]
[ swskem Configuration Lty
»
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Select happyassistant@hotmail.com, and then click on Invite this person. At
this point an invitation is sent over the Internet to the YesTech tech support desk.
Before tech support responds the following dialog will be shown.

2 Remote Assistance -- Web Page Dialog

Inviting happyassistant@hoktmail, com ko conneck to your compuker,
"~ Please wait for a response. .

Invitation has been sent out. ..
To retrack the invikation, click Cancel.

After tech support accepts the invitation the user will get the following
acknowledgement message.

@ Remote Assistance |:| |E|@

happwassistant@hotmail. com has accepted your Remote Assistance
invitation and is ready to connect ko wour computer,

Do wou want to let this person view wour screen and chat with you?

The user should press Yes to allow the two way communication. Eventually tech
support will want to remotely control the user system. When this happens the user
will see the following request prompt.
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Chat History

happyassistant@hotmail.
Connecked]
welcome to Remote Screen s Only
Assiskance,
To explore wour options,
click Help.
happyuser1 23@hotmail.c
om is connected to
happyassistant@hotmail.
com, —
The connection status is
Screen vigw Only

‘2 Remote Assistance -- Web Page Dialog

happryassistant@hotmail. com would like to share control of your computer
to help solve the problem.

Do you wish ko et happyassistant@hotmail. com share control of your
computer?

[ .. . Itisrecommended that you and
" happyassistant@hotmail.com da not use the mouse
. . el | at the same kime, You can monitor all activiey and stop
5 . conkrol at any time by pressing the ESC key. Mote
Message Entry w that using any key sequence or combination including
B i the ESC key will also stop contral,

o]

The user should press Yes to allow the remote control.

The same Remote Assistance feature can also be a useful tool internally for the
company. For example a line operator sees a possible defect and wants to consult
with a QA manager in the office. Remote Assistance would be the idea tool for the
situation, because it allows the QA manager to see the same computer screen that the
operator is looking at. This is assuming the QA manager’s computer is also running
Windows XP. When using the feature for internal support please create separate User
and Assistant accounts. Please do NOT use the YesTech accounts for internal support.

25 Hard Disk Crash Recovery

If you’ve used computers long enough, you may have experienced the disastrous
situation of a hard disk crash. A situation when the computer could not boot up at all
and you lost all your data on it. Computer viruses can cause a hard disk to die, as well
as improper installation of a software program such as computer games. And of
course any hard disk is susceptible to physical damage as well.

Rather than praying for good luck users should prepare for the worse case
scenario. Yes Tech’s machines are “imaged” using the Disk Image Utility from
PowerQuest Corporation before it leaves the factory. The disk images are stored on
the computer’s hard disk in a Backup partition. The disk image (*.pqi) is spilt into
640Mbytes chunks to allow backup to CD-Rs. Users are highly encouraged to copy
those files to other media for safe keeping.

There are two floppy disks labeled “Hard Disk Recovery” which are shipped with
each system. The floppy can be used to boot up the system and restore the hard disk
data in an event of a hard disk crash. This should be considered as last resort when
other recovery methods have failed [e.g. Windows XP’s recovery console]. The
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program on the floppy disk also allows the user to make backup disk images of the
current state of the computer.
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26 Calibration and Verification

The software provides a comprehensive set of guided
Callbrate % Skev calibration procedures. Each procedure is prompted by a
align Canvevor Rail dialog message that gives the instructions for the
Calibrate Stage Linear Comp. adjustment and lists the current and the target values.

Errar Map ®¥ Stage

alian Calibration Board

All the calibration procedures are launched from the

Calibrate Camera Angle . . .
? Calibrate menu in the Builder mode.

Calibrate Camera Pixel Size
Calibrate Camera OFfset

The specialized calibration board (P/N 10665) is
LSS required for all calibrations and verifications. The board
Sl B S LS must be properly aligned before any calibration begins.
Planarize Conveyor The first item on the calibrate menu “Align Calibration
Run Self Test Board” is the procedure that guides the user through
aligning the board in the system. Upon starting the
procedure the software will open the conveyor to the width of the calibration board
(approximately 559 mm wide). The user may need to do some minor adjustment (1 or 2
mm) to the conveyor width for the calibration board to fit in. After the conveyor is
opened to the correct width the user can place the calibration board on the conveyor from
the left opening, manually push the board towards the center of the machine. Then, open
the front door of the machine, reach in with your hand and pull the calibration further to
the right so that it is over the hard stops. The right edge of the calibration should align
approximately with the right limit sensor of the X axis.

26.1 Calibrate XY Skew

This calibration adjusts the perpendicularity of the XY stage. The calibration
involves removing the top and side cover and the use of a special adjustment jig. This
is a one time adjustment. The procedure is performed in the factory as part of the
standard calibration procedure.

26.2 Align Conveyor Rail

This calibration aligns the conveyor rail with the X axis. The software moves
between two points along the X axis, one on the left and the other on the right.

26.3 Calibrate Stage Linear Comp

The YesVision™ software compensates for mechanical imperfections of the XY
camera transport mechanism. The software employs three scaling factors for
compensation: X, Y, and Skew. The X factor compensates for any linear error on the
X axis that may be caused by inaccuracies of the X leadscrew. The Y factor
compensates for linear error on the Y axis and the skew factor compensates for
imperfect XY orthogonality. This calibration calibrates these 3 compensation factors.
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26.4 Error Map XY Stage

To compensate for non-linear distortion of the XY stage, the software extends the
error compensation features to include error mapping. The linear error compensation
mentioned earlier uses 3 scale factors to compensate for linear errors commonly
found on an XY stage. Error mapping compensates for all remaining errors by
mapping it. Typically, error mapping, when performed correctly can increase stage
accuracy by a factor of three.

Error mapping employs a grid (for example 27 x 24) of error correction factors. It
maps the distortion of the positioning system. The error correction of any given point
is determined by using a piece-wise linear formula with the data from the 3 closest
correction factors.

26.5 Calibrate Camera Angle

This calibration calibrates the angle of the top camera to have it aligned with the
X axis. During the procedure the stage moves left and right to have the target cross on
the calibration board appear on the left and then right side of the field of view. If the
camera angle is correct the video cross hair should align with the target cross in both
positions. To adjust for camera angle, loosen the three small mounting screws (5/64
button head) that hold the camera PCB to the mounting bar and rotate the camera
PCB.

26.6 Calibrate Camera Pixel Size

This procedure calibrates the pixel size of the top camera. The XY stage encoder
is used as a ruler. The pixel size is determined using the following formula:

Stage movement delta in um
Pixel Size inum = ----—---mmmmmmmm s
Pixel delta in count

To adjust the camera pixel size we raise or lower the camera. We do so by putting
washers in the camera mount. Raising the camera increases the pixel size.

26.7 Calibrate Camera Offset

For systems with multiple cameras, it is important when switching cameras that
the field of view remains the same. This is why camera offset needs to be calibrated.
The procedure cycles through all camera views and asks the user to align their center
with the same cross hair on the calibration board.

26.8 Set Lens Focus

The area on the calibration board with a dense pattern of vertical lines is for the
software to determine camera focus. The software determines the best focus based on
image contrast. To assist the user in adjusting the focus the software produces a
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“focus quality number.” The larger the focus numbers the better the focus. The User
should adjust the focus ring of the camera to achieve maximum reading.

26.9 Calibrate Light Uniformity

A uniform gray area on the calibration board is for calibrating light uniformity.
The test is currently used to calibrate the brightness of the top light (red LED light). A
trim potentiometer on the top light PCB is for controlling the top light brightness.

26.10 Planarize Conveyor

The conveyor that holds the circuit boards for inspection needs to be planarized so
that any spot on the board is the same distance to the camera as any other spot on the
board.. Perfect planarization is extremely important for side view inspection.
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26.11 Calibrate Dewarp Params

Images captured by the side angle camera have distortion due to the viewing
perspective. The YesVision software compensates for the distortion by warping the
images. This calibration step calibrates the parameters for the warping operation. Before
starting the calibration move the stage to the middle of the calibration board so that the
camera is viewing the small grid pattern. Warping is used only in side angle camera,
therefore the user should switch to a side angle camera before selecting Calibrate
Dewarp Params from the Calibrate menu.

ﬁ YesVision ¥2.2.4 Release Build:4204 - Mode:Build - Recipe—grid_cal board.rcp

File Test Calibrate Help
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]EFJ‘T—E‘E[‘- Details..

i
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On the Setup Dewarp Parameters dialog users can toggle the On and Off button to see
the effect of the compensation. With the compensation turned on the 4 pairs of XY
coordinates define the compensation value for the 4 corners of the image. Users need to
adjust their value so that the image grid is lined up exactly with the overlay green grid.
After making any adjustments to those XY values, the user needs to press the Refresh
button to have changes applied to the image.

The procedure needs to be repeated for each of the four side angle cameras.
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26.12 Calibrate Fusion Lighting

The light intensity of each LED segment on a Fusion Lighting needs to be
calibrated in order to maintain machine to machine recipe transferability. We control the
intensity of the LED light by controlling its driving current. The white LED segments are
factory set to 90 mA. The F1 Top intensity is adjusted in the Light Uniformity calibration
process. In this calibration process the rest of the LEDs segment’s current are adjusted to
produce the correct color balance on the video image.

To starts the calibration process, put the calibration board in the machine, move
the camera so that a white square is in the middle of the field of view. From the Video
View’s popup menu selection Setup to launch the Video Parameters dialog, then press
Fusion Light button to launch the Fusion Light Setup dialog.

x
x
Lighting Preset Mumber; ‘ 5 IHGE
Pikel Size % [25.61 j um

Pivel Size v [25.74 j U

¥ Comp. PS bazed on Thickness

Oifsets [0
Dffset: |n j -

Thickness Dffzet: -965

Cal. Board Thickness: ISD il

FPerzpective Comection for Side Wiews

i
G
ght
[~ Enable ds |0 [ d
d o Cantral Cade: |112 Run Seq. |

Clear | Save Preset

—Camera Gain
Bad Fixel | Master < ] |u
Red | o |g_
ok | Cancel | Help | . j ﬂ I_D
Elue ﬂ j IU_
Fiefrezh Wideo |
Cloze

On the Fusion Light Setup dialog, select light preset 5 the RGB light, then press
Set Light button to set the light. Press Show Color Histogram button to display the
color histogram window.
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Close the Fusion Light Setup and Video Parameters dialogs, then switch to
Live view on the video window. Adjust the ROI handles so that the selection box is just
within one blank box on the calibration box as shown below. Adjust the appropriate
potentiometers on the Fusion Light control board (shown below) while observing the
changes on the histogram display to achieve specified peak location for red, green and
blue.

Y ¥ision ¥2.6.4 Release Build:7227 - Mode:Build - Recipe =grid_cal_board.rcp
Fie Test Caibrats System Window Help
}'ziﬁ'grﬁ:__;|1oo°/o

D Eiasfm==u ijmemumnm - Sdal o@cHO6A

Total Fail Count Yield User: mig

Board:0 Board:0 Board:0.00 26 |

Part :0 Part :0 Part :0.00 % Spec. for the peaks
Yield Enhancement Solutions Oppo.:0 Oppo.:0 Oppo.:0.00 % F\eld =50

Green = 175
Blue =175
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26.13 Self Test

The software provides a
comprehensive set of self-testing
features  that  automatically
verifies all  the  essential
calibration parameters. The self-
test determines the current values

of the calibration items then
compare  them  with  the
corresponding specification

values in the SysSpec.dat file to
generate a Pass or Fail status for
each of the items. This feature
takes the guesswork out of the
calibration.

The self-test requires the
specialized calibration board
(P/N 10665) in the system. The
board must be properly aligned
before any test can be preformed.
The first item on the Self-Test
dialog “Align Cal. Board” tests
the alignment of the calibration
board. The rest of the tests will

be enabled only if this test passes.

Self Test

Test Mame:

Align Cal. Board

Align Corvveyor

Camera Angle

Camera Offzet

Pixel Size

Stage Linear

Test Brightniess

Test Foous

Planarizatian

Light niformity

Test Colar

Stage Errortdap

Test Al

LMTEST
LMTEST
LMTEST
LMTEST
LMTEST
LMTEST
LMTEST
LMTEST
LMTEST
LMTEST
LMTEST
LMTEST

Detailz..
Details..
Details..
Details..
Detailz..
Details..
Details..
Details..
Detailz..
D etailz..
Details..

Detailz..

FEERRRREEEEE

MEEEEEEEREEERE

Cloze

All the calibration procedures outlined in the previous section are performed in
the factory as part of the quality assurance program. It is unlikely for a machine to get
out of calibration so bad that it would require a complete re-calibration. The self test
procedures that verify and correct the system parameters are much more likely to be
used by users or a field service engineer to bring a machine back into specification.

The self test dialog lists a total of 12 tests. On the left is the action button for the
test. Clicking it starts the automated test procedure. The middle box shows the status
of the test. It can be UNTEST, PASS or FAIL. The right buttons when clicked launch
detailed dialogs that list the test results. In many cases they also provide a means for

the user to tweak the parameters to bring them back into specification.

26.14 Calibrate X-ray

The YTX-6000 has additional calibration and verification functions to calibrate
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and verify the functionalities of the X-ray imaging system. An additional calibration
board is needed to complete the tasks.



26.14.1 Align Source to Il

This step aligns the X-ray source mount on the Z-axis with the X-ray Image
Intensifier (II). It ensure that doing a zooming operation, when the X-ray source move up
and down on the Z axis, the center of the view does not shift.

The alignment procedure is guided step by step by message prompt dialogs. The Z
axis is mounted in such a way there are 3 points in contact with the base. There are push-
pull mechanisms on the two front screws; adjusting them can achieve proper alignment.

26.14.2 Calibrate Offset

This step calibrates the offset from the vision camera to the X-ray camera.
Because the offset could be slightly different at different Z levels, this step only serves to
achieve rough offset. Users should then use the Self-Test fine adjust feature in the Self-
Test X-ray dialog to finish the calibration of the offset.

26.14.3 Calibrate Uniformity

Since X-ray is a point source, the image intensity may not be even across the
entire field of view. This step tries to calibrate out those variations.

26.14.4 Run Self-Test X-ray

This is the same as the vision ERREEZEFEEN x|

calibration; in X-ray calibration the
software provides a comprehensive Test Name: Status
set of self-testing features that

Align Source ta ll IUNTEST Details..
automatically verify all essential | —l
calibration parameters‘ Feray YWigion Offzet | IUNTEST Dretailz.. |
. Heray FOY IUNTEST Details..
The self test X-ray dialog i | ﬁl
lists a total of 7 tests. On the left is wray Power Level | IUNTEST Details.. |
the action button for the test.
Clicking it starts the automated test AIED B D | IUNTEST ﬂl
procedure. The middle box shows #-1ay Cam Focus ILINTEST Details..
the status of the test. It can be | 4'
UNTEST, PASS or FAIL. The right X Power Uriformity | [UNTEST Detais. |

buttons, when clicked, launch
detailed dialogs that list the test
results. In many cases they also
provide a means for the user to
tweak the parameters to bring them back into specification.

Cloze
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26.14.5 Align Conveyor Loading Positions

The YTX-6000 machine has the conveyor carried by the XY stage. User will need
to set the left and right loading position for the conveyor to match the position of the
shutter doors and the position of the incoming and outgoing conveyors. A special
dialog is designed to facilitate the adjustment, to launch the dialog select Set Position
from the Test menu, press the Set YTX-6000 Loading Positions button.

Set XY Position B

]
S |252.5 Y |4na —
Software Theta: |E| deares
Set Home
Set ' T=-6000 Loading Pozitions | Set Load

|l

Set Loading Positions

— Right Loading Paozitian

— Left Loading Position— 1 Move

Set j Set

GoTao GoTao

L~
=
L

This dialog allow user to verify and set the loading positions. The Set button set
the current position as the corresponding loading position. The arrow buttons in the
middle jog the XY stage in small increment to facilitate fine adjustments.
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27 Design for Manufacturing

Initialize ¥¥ Stage
Find Trawvel Limits
Maove Stage

Jog Skage

Set Position

Conveyar Setup
Test TTL I}/

Setup Thin Camera
Set TC GainfOffset
Setup EPE

YesTech AOI machines have been designed with ease of
manufacturing and maintenance in mind. The software
contributes to this goal by providing low-level control functions.
These functions allows machine builders or maintenance
personnel to exercise particular hardware modules so that any
problem can quickly be isolated.

The low-level test functions can be found in the Test menu in
builder mode (shown left).

27.1Initialize XY Stage

The XY stage will initialize (or home) if the software is being started for the first
time since the servo controller is powered on. During initialization the stage travels to
the front left position then returns to the middle of the track. This menu selection
forces the software to start the initialization routine regardless of the servo control
status. It is useful when adjusting the front and left limit switch positions.

27.2Find Travel Limits

In addition to having hard stop bumpers and limit switches at the ends of the stage
travel, the software also has the so called “Soft Limits”. With the soft limits properly
set up the software will truncate any out of bound moves. The Find Travel Limits
feature finds the travel limit for the soft limit function to work. It also tests the back
and right limit switches and hard stop positions.

27.3Move Stage

This menu selection launches the Move To dialog to move to an absolute stage

position.
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27.4Jog Stage

This menu selection launches the utility program ControlPoint to exercise the
XY Stage.

27.5 Set Position

Sets stage position to the specified values.

Set XY Position %]

%)

5 |1.a3454 " |1.3m|35
Cancel
Software Theta: |0 degree Set Home
Set Load
The user can also use this dialog to set x|

the Home and Load position. The Home
position should always be the bottom right
corner of the PCB being inspected. The

— Outpuits
[T 1 |[&.4]RBedLamp

Home position is recipe dependent. The v 2 |[4.2] Green Lamp
Load position is not recipe dependent. It is I~ 2 4.3 vellow Lamp
the position the stage moves to when 4 |[0.4] Conveyar Motor arvaft

loading or unloading a PCB. If the lighting
fixture is close to the conveyor middle
sensor, pressing the Feed Board button ¥ & |I05] Conveyor HardStop
= ) [T 7 |[4E]Board Support
will cause it to move to the load
[T 8 |47 Board Clamp

position set by this dialog.
[T 8 |[4.1]SMEMA Board Out

[ 5 |[0.5] Corwveyar Matar Dir

27.6 Disable Motor ™ 10 [[4.0] SMEMA Board In
This menu selection would disable the [~ 11 |[4.5] Failed Board Out
holding torque on the servo motors so _that r~ 12 [[0.7]LE0 HardStap2
the user can push the stage to a desired
position. The next move command will ~ Inputs
automatically enable the motor. ™ 1 [[0.2] Conveyor Sense Leit

[l2 [0.3] Conveyar Sensze Middle

) ) [ 3 |[0.1] Conveyar Sense Right
This menu selection launches the
conveyor setup dialog. Refer to section 9 b 4 |14.1] SMEMA Downstream Ready
“SMEMA Conveyor Setup” for details. ™5 |[4.015MEMA Upstream Available
[+ B [4.3] Frant Interack

V¥ 7 [2.00'width Adj. P Limit
T2 |[217width Adi M Limit
g |[n,n] LBO Middle Sense 2

27.7 Conveyor Setup




27.8 Test TTL I/O Board 1& 2

This menu selection launches the utility dialog shown at the right to allow
toggling individual TTL outputs and watching the state of individual TTL inputs.

27.9 Setup Thin Camera

Thin cameras store a unique identifier to identify its view in its non-volatile

memory.

This dialog allows users to set
or change this identifier number.

It may used by a technician who
needs to replace or reconfigure a
thin camera. A thin camera fresh
from the factory may not have its
identification number initialized
(equal to 255). The technician will
need to set it based on the view the
camera is used for. Also, if the
technician needs to move a camera
originally used as a side view to a
top view he/she will also need to

3

Thin Camera Setup

Device: _v Refresh Device List |
Camera Mumber: 0
Wit )
m Set Wiew |
Left | Top | Right |
Fraont
bottom Flex
Mumber, 1 2 { 30 4 Cloze |

Thin Camera GainfOffset

reconfigure its identifier.
. Yiew: |Top Cloze
27.10Set TC Gain/Offset S
The gain and offset values for Hm:dE:IE auesﬁreen: Blue Gray:
each camera are adjusted to match a a a 0
a standard so that all cameras _
produce images of consistent Gain
brightness and color. This dialog Aizat CIES Eluz:
allows the user to adjust the gain |45 |45 |45 e
and offset values. Users may need ai
to use this dialog to adjust gain and 5 Z‘_Et Groen e
offset in order for the machine to DE : Dreen' Due' :
pass the Brightness and Color | | | e
sections of the Self Test.
27.11 Setup EPB Setup EPB %]
The Embedded Processor
Board (EPB) is the Device: lﬁ‘ Refresh Device List |

microprocessor control board
for the AOI machine. The
EPB stores an identifier to

EFE Mumber:

Set EPB Typs |

1]
EFE Tupe

" Fary and ' Axes
(" ForZ and T Axes

" Bottorn = Axes Close |




signify its functionality which can be set or changed using the dialog to the right The

EPB is used for controlling other YesTech products, so for AOI the EPB should be

set to For X and Y axes.

28 Trouble Shooting
28.1During Startup

The software performs a self checking routine during startup. If a problem is detected

the following error messages may be displayed.

Error Message: License Key not Found or Expired

The YesVision™ software is
protected by a software license key
also known as a dongle. A proper
dongle on a USB port is required for
the software to run. There are two
types of dongles: time limited and
permanent, a time limited dongle will
expire after a period of time usually 30
days. Time limited dongles can be
extended or changed into a permanent
one by a matching its locking string
with a licensing string. When a time
limited dongle is within 10 days of its
expiration. The dialog on the right will
display during software start up. Users
should contact YesTech and provide
YesTech with the 20 character locking
string and the License type. YesTech
engineers will use the locking string to

generate a license string (26 characters.

License Lipdate

3

Your license iz about to expire. The zystem will be no
longer function after it expires. Pleaze contact
YESTech Inc. and give them the fallowing string in
arder bo update vour licenze.

Locking string: |HWFJ BwWDG JOJM CHEV EBDH

Licenze will expire in |3 days.
Licenze Type: aLs

Please type in the code to uparade the license:

|Ipdate Licenze |

| Cloze |

With the licensing string the user can update their software license.

It is a YesTech company policy to supply new users with a time limited dongle until
the system is paid for.

Error Message: Unable to communicate with the Teknic Servo Controller.
The XY stage of the AOI system is driven by closed loop servo motors. Teknic is the
vendor who supplies YesTech the servo motor system. The computer communicates with

the servo controller via its parallel port. This error message will display if the computer is
unable to establish communication with the servo controller.
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There can be a number of reasons for this to happen:

1. The power to the servo controller is not turned on. Check to make sure the
power key switch is in the ON position.

2. The servo controller is not yet ready. After power is applied to the servo
controller, it will take about 30 seconds before it is ready to communicate.

3. The computer’s parallel port is not set to EPP. The servo controller requires the

computer’s parallel port to be in EPP mode. The user may need to enter the
BIOS setup of the computer to change the settings.

Error Message: Cannot find EPB or TTL I/0 & Cannot find EPB for XY Motor
Control
The EPB (Embedded Processor Board) is a small (credit card size) circuit that
controls the TTL input/output (tower light, interlock) of the AOI system. The same board
also controls conveyor functionalities. The EPB communicates with the computer via the
USB port. The above error message would display if the computer is unable to
communicate with the EPB.

There can be a number of reasons for that to happen:

1. The USB cable to the EPB is not connected.

2. The device driver for the EPB is not properly setup. When the EPB is working
properly its status LED would blink about once a second. Like a heart beat it
indicates a healthy EPB in operation. If the status LED is not blinking it could
mean either a bad driver setup or a damaged EPB board.

Error Message: No Top View Camera

Different models of AOI systems can have different numbers of cameras; however,
all AOI systems must have at least one top view camera. This error message will appear
if the computer is unable to communicate with the top view camera. Cameras
communicate with the computer via the USB ports. There can be a number of reasons
why this may happen:

1. The cable to the camera is not connected.

2. The device driver for the camera is not properly setup. Like the EPB board the
thin camera boards also have a status LED that blinks like a heart beat when the
camera is functioning properly.

3. The camera identifier is not properly setup. Refer to section 27.8 “Setup Thin
Camera” for setting the camera identifier.

Error Message: Execute SQL..
x|

E ERR.OR:Execute SOLICREATE TABLE SPC_DatalSystemID varchar(30), Inspector warchar{20), Assy warchar{60), Wi varchar(20), IDate timestamp, SH
: warchar{60),RefID varchar{z0),Ref2 warchar{20), DefectCode ink,PartTokal ink,MarkTokal int,LeadTotal int, Solder Total int, BrdCount int, PartFail ink, MarkFail int, LeadFail
ink, SolderFail ink, IspTime int, RDate timestamp, ReviewTime int, Reviewer varchar{20), Customl varchar{20}, Custom varchar{20),RecType varchar{10}, Side
varchar(s),FC smallint, Reworked smallint, PN warchar{30), Plug varchar(300,BrdFail smallint)

During software start the software will try to connect to an ODBC database for
storing the SPC data. If it cannot connect to a database it will try to create a new one in
the default location C:\AOI_Data\SPC_Datal.og. The software will display the above
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error if it cannot create the database. To resolve this problem user need to make sure the
ODBC connection is good (section 14.1), if it is make sure the SPC_Datal.og folder
exist in the right place.

28.2During Recipe Loading

Error Message: Unable to own LTMaxNum.txt

The LTMaxNum.txt file is for controlling the logical template number, to make sure
it does not duplicate. Refer to section 12.4 “Central Library” for an explanation of the
LTMaxNum.txt file. All software stations (on and offline) need to have full access
(read/write) to the LTMaxNum.txt file in order to train new templates. This error
message indicates the system was not able to have full access to the LTMaxNum.txt.
Seeing this error means that the user must investigate and resolve the problem before
training any new template.

Error Message: Unable to take Ownership

When a new recipe is loaded the software will try to determine if it can write to the
part list and the local part library files. The software then claims ownership of those files
by writing its computer ID into the Owner.txt file, located in the recipe’s folder. The
above error will display if the software is unable to write to the owner.txt file. There
could be two reasons for the error message:

1. The software does not have full access to the recipe’s folder.
2. Other AOI software is

claiming control of the recipe. X|
(e.g. when the recipe is _ _
opened on an AOI machine, Feed Mode: Time Qut Period
an offline programming |Lefttoleft x| Iz':' se0
station trying to load the
recipe will get the above ~Wwidth Adiust———————— [~ Cycle
error message.) Width: ] lgnore Down
I'IEE I shrearm
Conveyor Does not open to the : T MoFeed
Right Width _ Adst || oy Pass
When a recipe is loaded the ml =l Board Support 1
software will automatically try to - Allave width to be W BoardClamp 1|
adjust the conveyor width according Saved in Recipe [ Home on Load Reci
) R, . pe
to the width specified in the recipe.
Width adjust will be deferred to a
later time if there is a board on the Feed Board | ak. I Cancel |
conveyor during recipe loading. In
this case, the width adjusts will
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happen as soon as the board is removed. If the conveyor adjusts to a width that is not the
correct width for the board, the user should perfrom the following steps:

1. Home the conveyor.

2. Adjust the conveyor to the right width for the board.
3. Check “Allow Width to be Saved in Recipe”

4. Save the recipe.

To verify whether the problem is fixed the user should:

1. Feed out and remove the board that was on the conveyor.

2. Adjust conveyor width using the Conveyor Setup dialog to any width other than
the width for the board.

3. Load the Recipe.

If the conveyor adjusts to the right width the problem is fixed. If not there may be a
hardware problem with the conveyor adjustment mechanism.

28.3Trying to Run a Recipe

Error Message: Unable to fit the ROI of xxx in Inspection Frame

When the user tries to run a recipe by pressing the Run button the software first
executes the alignment routine. After that the software will create a camera move path for
inspecting all the regions of interest (ROI) in the recipe. The process of creating the
inspection path involves trying to fit all the ROIs into a minimum number of camera
frames. This error message will display if one of the ROIs cannot fit into any frame. If
there is more then one ROI that can’t fit into a frame only the ROI first encountered will
be identified in the error message. The user must fix the problem before inspection begins.

A lead bank longer than the field of view of the camera will generate this error. To fix
the problem the user can break the lead bank into smaller sectors.

Error Message: XMax (YMax) Soft Limit Exceeded

In addition to hard stops (rubber bumpers) and hardware limit switches (optical
sensors), the AOI system also has software limits for XY stage travel. Software limits
when triggered will not allow any attempted move that is outside the travel limits.
Hardware limit switches will cause the stage to stop abruptly at the limit, soft limits on
the other hand will have the stage smoothly decelerate to the limit position. The above
error message will display to inform the user that the software limit has been reached and
the move has not been completed.

For soft limits to work properly travel ranges must be determined. If the above error
message is displayed when the stage is not at the limit, then it is possible that the stage

198



travel range is incorrectly set. To set up travel range, the user can enter the builder mode
of the software. From the Test menu, select Initialize XY Stage. The stage will move to
the front left position then return to the middle position. Initializing the XY stage
establishes the front left limit positions. To determine travel range we also need the back
right positions. This is done by selecting Find Travel Limits from the Test menu.

28.4 While Running a Recipe

An error messages during inspection is caused by the software having problems with
the current inspection box. The error messages may be “Cannot load template #xx or
“MbufCopyColor...” etc. Identifying the inspection box giving the error message is the
first step towards fixing the problem. The software has a feature to help the user identify
the troublesome inspection box. The feature is called “Show Last Inspected” and is

located in the Help menu.
Last Inspected Part
HEeIp

L]
Help Topics \E) Marking of R2

Femoke Assistance. .

Shows Last Inspected

Abouk YesYision, .,

28.5At the End of a Inspection

Displaying Defect Report

There are several things the software must do at the end of an inspection. One of that
is to display a defect report for user to preview. The preview function requires a Printer
Driver to be correctly installed. If user only needs to use the preview function and never
need to print out a hardcopy of a defect report, then a printer is NOT needed. Even
without the printer user must make sure a printer drivers is properly installed for the
preview function to work.

Software hang-up may occur at the end of inspection, if on the AOI computer the
default printer is setup as a network printer, and that printer became un-available.

SPC Data Logging Yes¥ision x|
At the end of an inspection, the software

may need to send inspection data to a database. @ String data, right truncated (null)

The error message on the right may be displayed

if one or more field of data is too long. The field

can be the Serial number of the board (Max: 30
characters) the Work Order Number (Max: 20),
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reference ID (Max: 20), PN (Max: 30) and Package Name (Max: 30). To resolve the
problem, user to try to locate the extra long character field and then truncate it.
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29 Appendices
29.1 Sample YCD File Fragment

.YESTECH_CAD

[Header]

Version= 1

RecipeName= ASSY-533373-REV-B

ScaleFactor= 25.4

InvertXPos= 0

InvertYPos= 0

RotationDir= -1

RotationOffset= 270

PNLib=

IsSharedPNLib= 0

PkgLib= C:\AOI Data\StdPkg\StdPkg Post.pkg

PkgNameMap=

IsTopSide= 1

[PartList]

Ref.ID Name X Y Rot ' Pkg Extension

FL1 -—-- -62.5 2787.5 270 ----

L120 -—-- -1299.5 5700 270 ----

R18 ---- -75 505 0 -—--

R19 -—-- 325 505 0 -—--

R21 -—-- -1000 505 0 -—--

R22 -—-- -2125 505 0 -—=-

R23 -—-—- -1725 505 0 -—---

R24 -—-- -1400 505 0 -—--

R208 14C-00102J-00 -5400 5595 270 0805 RES 1K 1/8W 5% KOA # RM73B2AT102J
R275 14C-00102J-00 -5587.5 6132.5 270 0805 RES 1K 1/8W 5% KOA # RM73B2AT102J
R190 14C-00103J-00 -5687.5 3295 0 0805 RES 10K 1/8W 5% 200pp KOA # RM73B2AT103J
R307 14C-00105J-00 -5681.3 5181.2 270 0805 RES 1M 5% 1/8 ROHM # MCR10EZHJ105
R278 14C-00220J-00 12.5 5295 0 0805 RES 22 OHM 1/8W 5% ROHM MCR10EZHJ220
R293 14C-00220Jd-00 -75 5295 0 0805 RES 22 OHM 1/8W 5% ROHM MCR10EZHJ220

R305 14C-00243J-00 -5350 837.5 270 0805 RES 24K 1/8W 5% ROHM # MCR10EZHJ243
R301 14C-00330J-00 -1725 1906.2 270 0805 RES 33 OHM 1/8W 5% ROHM # MCR10EZHJ330
R302 14C-00330J-00 -1975 2618.7 O 0805 RES 33 OHM 1/8W 5% ROHM # MCR10EZHJ330
R314 14C-00471J-00 -2125 5443.7 0 0805 RES 470 OHM 1/8W 5% KOA # RM73B2AT471J
R316 14C-00471J-00 -168.8 787.5 0 0805 RES 470 OHM 1/8W 5% KOA # RM73B2AT471J
R205 14C-00473J-00 -5462.5 1757.5 270 0805 RES 47K 5% 1/8W ROHM # MCR10EZHJ473

R262 14C-01003B-00 -5150 5570 0 0805 RES 100K 1/8W 0.1% KOA # RN73T2AT1003B
R209 14C-01003F-00 -4850 5607.5 270 0805 RES 100K 1/8W 1% KOA # RK73H2AT1003F

R231 14C-01003F-00 -5762.5 3295 0 0805 RES 100K 1/8W 1% KOA # RK73H2AT1003F

R264 14C-01003F-00 -5137.5 6120 270 0805 RES 100K 1/8W 1% KOA # RK73H2AT1003F

R273 14C-01003F-00 -5412.5 6107.5 O 0805 RES 100K 1/8W 1% KOA # RK73H2AT1003F

R277 14C-01003F-00 -5400 5520 270 0805 RES 100K 1/8W 1% KOA # RK73H2AT1003F

R241 14C-04992B-00 -5900 4057.5 0 0805 RES 49.9K 0.1% 1/8W THIN FILM TECH #

C1 24C-C104KP-75 387.5 2820 270 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
c2 24C-C104KP-75 387.5 2732.5 270 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C31 24C-C104KP-75 -2250 3095 270 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C140 24C-C104KP-75 -3762.5 3532.5 0 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C145 24C-C104KP-75 -3887.5 2620 0 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
Cle4 24C-C104KP-75 -3712.5 4970 270 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
c180 24C-C104KP-75 -5825 4057.5 0 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C208 24C-C104KP-75 -5862.5 1670 270 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C226 24C-C104KP-75 -5600 5595 270 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C230 24C-C104KP-75 -4437.5 5470 0 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C232 24C-C104KP-75 -5750 4057.5 0 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C233 24C-C104KP-75 -5612.5 3295 0 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C238 24C-C104KP-75 -5837.5 3295 0 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C244 24C-C104KP-75 -5675 2395 270 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C275 24C-C104KP-75 -87.5 3187.5 0 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C299 24C-C104KP-75 -37.5 6750 0 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP
C300 24C-C104KP-75 -287.5 6750 0 0805 CAP 0.1UF 10% 50V ROHM # MCH215C104KP

C295 24C-VIH102-96 -5681.3 5343.
U5 380-3223EC-89 -40.2 5672.
U139 380-4011BC-FC -5550 5857.
U140 380-4013BC-FC -5125 5857.
U123 380-4242EU-89 -5700 3495.

270 0805 CAP 1000pF 50V 5% NPO PANASONIC # ECU-
90 8020 IC MAX3223ECAP S020 MAXIM # MAX3223ECAP
180 S0O14 IC GATE QUAD SO14N FAIRCHILD # CD4011BCM
0 S014 IC DUAL FLIP-FLOP SO14N FAIRCHILD #

180 ---- IC SO08-FINE PITCH MAXIM # MAX4242EUA
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U135 380-4242EU-89
Ul50 380-426525-7M
Ul59 380-520925-EF
Ul3 380-74CT14-86
U9 380-D7243B-66
Ul49 380-LP339M-39
Ul54 380-MAX823-89
Ull4 380-MAX887-89
U115 380-MAX887-89
Ul1s8 380-MAX887-89
Ul0 390-AT1710-4X
JP15 400-SSM105-79
JP16 400-SSM105-79
Jp17 400-SSM105-79
JP19 400-SSM105-79
T3 500-970233-00
T1 500-970234-00
CB4 550-PFMC11-6C
D128 640-M140T3-38
Q123 740-SI4562-00
Q124 740-SI4562-00
Q143 740-SI4562-00
Y3 750-FPX060-26
[PartListEnd]

29.2Sample Central Library .part file

[Header]
Owner=NONE
Version=1
TimeStamp=1062867360

<PART>
Pkg= 1206
Type= 0
Desc=

<I

B>
CP
ST
Di
VI
La
Li
Pr
Al
Pa
Pa
Pa
Pa

=00
ZE= 3040 1640
r= 0

D= 7

yer= 0
ght= 1
eP= 0

go= -1
ramO=
raml=
ram2=
ram3=

<\IB>
<MARK>

SM
PS
IF
MF

PX=

PY
<I

= 400

= 70

= -12851
=8

400

= 400

B>

CP= 0 O
SIZE= 1757 904
Dir= 0
VID= 0
Layer= 0

-5712.5 1869.

-887.8 1500.
162.5 3150
-1312.5 5313.
-2450 4989
-4437.5 5857.
-100 3487.
-3600 3770
-3675 2645
-3450 5082.
-1745 1420
287.5 4482.
-2175 2120
287.5 5120
-2400 4420
-4975.5 2220
-4938 4157.
-5537.5 1607.
-3862.5 2383.
-4262.5 5220
-4762.5 5932.
-375 5680.
-464.5 5207

-842150451
-842150451
-842150451
-842150451

270
270
270
90

180
180
180
180
180
90

270
180

270
180
270

270
90

SO16W
S014
S08
S08
S08

SO0T23
SO8N
SO8N
SO8N
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IC SO08-FINE PITCH MAXIM # MAX4242EUA

IC 16Kx18 FIFO CYPRESS # CY7C4265V-25ASC
IC 2.5VOLT LDO REGULATOR MICREL #

IC HCT INVERTER TI#SN74HCT14D MARK: HCT14
IC 12-BIT SERIAL SOl16W AD # AD7243BR

IC QUAD COMP S0O14 NSC # LP339M

IC VOLTAGE MONITOR MAXIM # MAX823SEUK

IC REGULATOR PWM SO8N MAXIM # MAX887HESA
IC REGULATOR PWM SO8N MAXIM # MAX887HESA
IC REGULATOR PWM SO8N MAXIM # MAX887HESA
IC AT17LV010A-10JC ATMEL # AT17LV010A-
CONN 5x2 HEADER SAMTEC # SSM-105-S-DV
CONN 5x2 HEADER SAMTEC # SSM-105-S-DV
CONN 5x2 HEADER SAMTEC # SSM-105-S-DV
CONN 5x2 HEADER SAMTEC # SSM-105-S-DV

TRANSFORMER XFMR8x8PIN+24V DT MAGNETICS
TRANSFMR XFMR-8x8PIN +12V DT MAGNETICS

FUSE
DIODE

1At FUSE-PFMC SCHURTER # PFMC.110.2
SCHOTTKY 40V 1A MOTOROLA #

TRANSISTOR SI4562DY SO8N
TRANSISTOR SI4562DY SO8N
TRANSISTOR SI4562DY SO8N

CRYSTAL

6Mhz OSC-FPX FOX # FPX060-B-A-E



Light= 1
PreP= 0
Algo= -1
ParamO= -842150451
Paraml= -842150451
Param2= -842150451
Param3= -842150451
<\IB>
<TMP>
Num= 1051
CP= 0 0
SIZE= 1757.8 904.4
<\TMP>
<\MARK>
<SOLDER>
Pin= 0
<IB>
CP= 1805 0
SIZE= 766 1532
Dir= 3
VID= 0
Layer= 0
Light= 2
PreP= 0
Algo= 1
ParamO= 128
Paraml= 12800
Param2= 0
Param3= 0
<\IB>
<\ SOLDER>
<SOLDER>
Pin= 0
<IB>
CP= -1805 0
SIZE= 766 1532
Dir= 1
VID= 0
Layer= 0
Light= 2
PreP= 0
Algo= 1
Param0O= 128
Paraml= 12800
Param2= 0
Param3= 0
<\IB>
<\ SOLDER>
<\PART>
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29.3 Part Rotation Worksheet

Chip resistors and Caps.

Polarized Cap or Diode

SOIC/TSOP/DIP

SOT/DPAK

QFP/BGA
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29.4 Sample Defect Reports
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YESTECH Defect Report - c:\aoi_datal\recipe\gdc-060p027002rev_k.rcp
Board S/N:Board-01 DateTime:Thu Jun 26 15:41:03 2003e User:a
Machine:AOI-PROTO

Summary Statistics: Mark Lead Bank Solder Total
Inspection Counts: 293 44 1066 1403
Fail Counts: 2 1 5 8
Yields: 99.32 % 97.73 % 99.53 % 99.43 %

Defect List:-—-

R11 Solder Insufficient Solder

C5 Solder Insufficient Solder

R4 Mark Wrong Part

R85 Mark Wrong Part

Ul4 Lead South Solder Bridge

Ul4 Solder Pin=10 Insufficient Solder
Ul4 Solder Pin=98 Insufficient Solder
Ul4 Solder Pin=95 Insufficient Solder

ued
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YESTECH Defect Report - c:\aoi_datal\recipe\gdc-060p012-009-rev_ap.rcp

Board S/N:Board-01 DateTime:Thu Jun 26 08:37:15 2003 User:Mary
Machine:AOI-PROTO

Summary Statistics: Mark Lead Bank Solder Total
Inspection Counts: 228 56 899 1183

Fail Counts: 2 1 0 3
Yields: 99.12 % 98.21 % 100.00% 99.75 %

Defect List Top Side:-
U535 Lead South Solder Bridge
U34 Mark Wrong Part
Ul3 Mark Wrong Polarity
Defect List Bottom Side:—
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