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Summary

This chapter describes the various SJ-10 tools that are available to the user
relating to the S310 inspection, user interface, calibration, global thresholds,
XY table, and cameras.
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5.1 Tools Overview
Sdlect "Tools' from the Upper Toolbar to bring

| up the S3-10 Tools form displayed in Figure
4.1. The user should click on afolder inthe
Taols Cate_gory‘ p_anel to revedl the options
associated with that folder.
q Tools
(_I_ia_tegory: | Tools for: |
] Interface :
1 Inspection [General) Language Y Allow Operators Mark False fails. [~
1 2D Calibratian 21
j ?:mllble Mo Action on Failure for Operators [
=+ Lighting IR
1 Digial 10 SE&SUTE =
| Maintenance
1 lmage Save
1 MYC Tools Digable Confirmation Dialogues [
ResetBoard {1
Count .
Autornatic Inspect & Release |
Figure 5.1 SJ-10 Tools form
Interface

Allowsthe user to configure the language, monitor setup, and input
mode. In addition various options can be enabled such as dlowing
operators mark falsefails etc.

I nspection

Allows the user to enable various options associated with 2D board
Ingpection.

2D Calibration

Allows the user to perform various cdibration testsincluding the
Positionin View (PIV) test, R & R test, Accuracy test, and Pi test.
XY Table

Allowsthe user to homethe XY table, set the XY table accelerations,
and set the XY table software limits.
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Camera

Thistool presents various options for the cameraincluding setting the
camera aperture, scaling the system, and focusing the camera, and those
associated with setting the lighting for the camera.

Digital 10
Used to check Opto Module I nputs and Outputs.

Maintenance
Package System and Board Files.

Image Save
Allows the user to save images of specific device typesin Good, Bad or
non specific image directories.

MVC Tools

The Multi Variable Classifier (MVC) alowsthe user to use multiple
variablesto generate arobust measure of presence. It uses a database of
known good and known bad components and compares the results for
each new component i nspected.

The use of multiple variables improves the opportunity for having more
clearly defined ‘good’ and ‘bad’ regions, with no overlap and thus
minimises false fails and false accepts. The MV C toal isavailablefor
chip components, resistors and transistors. Thisis described in more
detail inthe SJ Series Pre and Post Reflow Manuas (Document
Numbers 5000-0089 and 5000-0090 respectively)
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5.2 Interface

Click onthe I nterfacefolder in the Category pand to bring up the
associated options (see Figure 5.1).

Language

Click on the L anguage button to reved alist of flags designating the
various languages. English isthe only language currently availableand is
represented by the British flag.

p

Console Output

Click on Console Output to obtain a console window, which is used to
display theresults of various calibration procedures, such asR & Rtests.
The console window is disabled by default.

Reset Board Count
Click on this checkbox if you wish to reset the board count to O

Reset Board _;El
iount

Allow Operators Mark False Fails

Click on this check box to allow operatorsto mark False fails from the
Operator Action on Failuremenu. It isdisabled by default.

Allow Operators Mark False fails. [
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No Action on Failure for operators

Click on this checkbox if you do not want operators to have accessto the
AOF toolbar.

Mo Action on Failure for Operators [

Disable Confirmation Dialogues

Click on this checkbox if you want to disable al dialogues requesting
you to confirm/cancel arecent command.

Disable Confirmation Dialogues T

Automatic Inspect and Release

Click on this check box if you want to enable automatic inspect and
release of the PCB.

Automatic Inspect & Release I
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5.3 Inspection

Inspection (General)

Click on the I nspection folder in the Category panel to bring up the
general inspection options

P Tools
Category: || Tools for: Inspection (General) |
| Interface :
] Masx Images Iﬂ [ Wiew Reducer ————————————
1 2D Calibration Saved: ] 0 Hw| o =]
¥ Table 3 =
Max E -
il Camera ax Errors I E
“_] Lighting want Deltas I 1 = I ~Wiew Border———————————————
| Digital 10 = : - <
: : % 500 o v | 450 2
| Maintenance Mumber of Views 00 =
1 Image Save Per Inzpection
L MVC Tools —EmorLogging————— [~ Graphics Display .~ Remake Type—
Log Inspection Data W & On = Nomal
Diagnostics Log - o 0ff ! Dptimized

Figure 5.2 Inspection Tools

Max Images Saved

This sets how many error images will be saved per inspection to theimg
directory of thecpi. Thisis set to 12 by defaullt.

Max Errors

The value in this form represents the maximum number of errorsthat the
SJ10 can detect on aboard before the SJ-10 will abort the inspection. In
other wordsif thisvalueis set to 100 then the SJ-10 will automaticaly
abort the inspection theinstance the S310 has detected the 100th error on
aparticular board. Thisis set to 30 by defaullt.
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If you set Max Errorsto 999, the system will enter a"Reverse
Logic" mode. This mode is used for testing bare boards (unpopul ated
boards) to ensure that all component locations fail as missing. For
pre-reflow, a pasted bare board is used (i.e a board with just paste
deposits on pads). For post-reflow, areflowed bare board is used (i.e
aboard which has joints but no components). The system will then
pass al components which are failures, and fail components which
the system sees as present (fal se accepts). This alows the user to
select false accepts from the Action on Failure (AOF) menu easily.

Want Deltas

This option, which is enabled by default, allows the user to specify
whether the SJ10 will use compensation to deal with the variation in
brightness across the camerasfield of view. It only appliesto inspection
of paste deposits. The brightness at the edge of the field of view islikely
to be dightly lower than at the centre of thefield of view, leading to
possible differencesin presence values being returned.

A greymap test accommodates for this distortion and inputs the
caibration resultsin afile cdled greymapddtas.txt. The WantDeltas
field should be set to 1 so that the valuesin the greymapedeltas.txt file
are used to compensate for potentia brightness variations across the
camerd sfield of view.

It isrecommended by MVT that the WantDeltas value be set to 1.

Number of Views per Inspection
This option displays the number of views permitted per ingpection. The
default is 4000
Error Logging
There are two types of error logging available to the user.
Log Inspection Data
Diagnogtics Log
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Log Inspection Data

L og Inspection Dataisused to log al errors found during an inspection
andisstored intheerrorslogfilethat islocated in

C\cpi\log
It isthe default setting for Error Logging.

Diagnostics Log

Diagnostics L ogis used to log diagnostic results of ingpection data. to
C:\tmp\jmepi.log. It should only be used when thistype of information is
required asit utilizes alot of system resourcesthat may dow the SJ3-10
system down. The following pop-up warning is displayed:

Thiz will glow the spztem down - Froceed anpway?

Tes | Mo |

Figure 5.3 Diagnostic Log Warning

View Reducer

The View Reducer is used to reduce the view surrounding a component
50 that the view is enhanced. However it does dow the system, so only
use when absolutely required. It's default valueisO.

View Border

View Border worksin much the sameway as View Reducer. It setsthe
border so that the outside pixels areignored. The default valuesfor X and
Y are 500 and 450 respectively. These values should not be modified

Graphics Display
Graphic Display specifieswhether the graphics display is on or off
during ingpection.
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Remake Type

Remake Typeis used to specify the type of remake. There aretwo
options, Normal and Optimised. Optimised is used when you when you
want to reduce the number of viewsin an ingpection so that the cycle
timeis reduced.

5.4 2D Calibration

Click onthe 2D Calibration in the Category pand to bring up the
associated options (see Figure 5.4). The procedures for carrying out the
2D Calibration options are detailed in the S3-10 Hardware Manua (doc.
no. 5000-0088).

q Tools

Category: | Tools for; 2D Calibration |
| Interface 7= »
1 Inspection (General] Position In Yiew Tests Other Tests

; Pl | [Eapiittsets I
1R Table Wiew x
| Camera lﬂ :
i Lighting = —Acouracy Test
( Elligital 0 Eini To
| Maintehance M
1 Image Save I I
| M¥C Tools
Accuracy |
Fun Test #

Figure 5.4 2D Calibration Tools Options

Position In View Test

The Position In View Test (PIV) is used to improve the accuracy of the
system across the whole field of view. Thisis required because the
position of components located near the edge of thefield of view may be
calculated dightly offset because of cameradistortion. The PIV test
accommodates for this distortion.
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View

Thisindicates the order in which the PIV will be performed.

Create Test

i Create Tes® ||
Full

Tiny

Add Current Part ko Test File

Run Test

RunT est
Reload Test File
Check/Compare Test Besults

Clicking on the Create Test button allows
the user to create and customize the PIV
test to berun. It contains the following
options.

Full

Thiswill perform thetest usnga5x 5
point test.

Tiny

Thiswill perform thetest usnga9x 9
point test

Add Current Part to Test File

This option allows you to add extra
componentsto the previoudy selected test
file

Clicking on the Run Test button
provides the user with options for
running and completing the PV test.
RunTest

Select thisoption to run thefirst PIV
test.

Reload Test File

Select thisoption to re-run the PIV test
once the board has been re-loaded into
the machine

Check/Compare Test Results

Select this option to compare the results
of thefirst and second PIV tests. These
results will be displayed in aconsole
window.
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Other Tests

Pi Test

Thisisthe 180-degree test. The board is tested in normal orientation and
then rotated 180 degrees. The offsets are ca culated with the pi_test
program and used to re-run the test. It is repeated and the results are
compared to the first uncaibrated run.

Sdlect Pl to run the Pl Wizard that guidesyou through the Pl test. The
Ingtructionsfor Pl Test are outlined in Figure 4.5:

Instructions for Pl Test |
F = Inzpect board
| \}E) Fiotate PCE 180 & Load
Load Rotated CaAD File
Inzpect Board
Fun Pl Test - note differences
Copy Type Offzets
Inzpect Board
Hotate PCB back 180 % Load
Load Onginal CAD File
'IEI Inzpect Rotated Board
11. Re Run Pl Test - note differences

L0000 Tl T LT e D0

Figure 5.5 Instructions for Pl Test
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Accuracy Test

=Aceuracy Test

From

Tao

Aocuracy |

R&R Test

Single
B Lalki

Multi

Huge

b

Do Test

MHumber:

The Accuracy Test isbased onthe
report file data produced in the R& R
Test ontheglassfiducia plate, by
setting the number of inspection report
filesyou want to test. Thisisdone using
the From and Tofields:

From: Specify therep file you want to
run to start the test from . The number of
thisrep file corresponds to the
ingpection number, for example
cpi000L.repindicatesthefirst ingpection
file.

To: Specify the inspection report file
you want to end the test on, for example
cpi00049.rep

Accuracy: Click the Accuracy button
to produce the results of the Accur acy
Test

TheR& R Test enablesthe user to
perform various repegtability tests on
the S310. Theresultsare displayed in
the console window, which the user
must first maximize.
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5.5 XY Table

This menu allows the user to set various options relating to the XY
Table.

q Tools

Categony: | Tools for: XY Tahle |

__| Interface
__1 Inzpection [General)
__1 2D Calibration Home | Set Limits |

] Camera ~opeed
‘1 Lighting
1 Digital I % %

__1 Maintenance ;
1 Image Save Acceleration |

A MVWC Tools

Pu=0; Pp=0; Le=-47410; Lyp=25230

Figure 5.6 XY Table options from the Tools menu

Home XY Table

Thisfunction sendsthe XY Tableto its home position. In astandard S*
10 the home position isin the back right-hand corner of the machine.

Set Limits

Click on this button to set the XY Table software limits, which area
safety feature used by the SJ310. These limits define the operationa area
within which the XY table can be operated by software.

XY Table Acceleration

Thesefidlds alow the user to set the accelerations of the XY tablein the
X andY directions. These should typically besetto 3in X and 1.5inY.
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5.6 Camera

The 2D Camera menu alows the user to set the camera aperture, scae
the system, and focus the camera. Refer to the Hardware Manual (doc no
-5000-0088), which details the procedures for carrying out these tasks.

q Tools | x|
Category: | Tools for: Camera |

_| Interface .

__1 Inspection [General] “Aperure ————— ~Focusing

1 2D Calibration

=Y Table Set Aperture I Focus I End Focus |
L1 Lighting

1 Digital 10 Dizplay Mean I

__1 Maintenance - Scaling——————————

__1Image Save

| MYC Tools Hide Mean I M anual
Do Calibration Grid I Automatic

Figure 5.7 2D Camera options

[

Set Aperture

The Set Aperture option can be used to adjust the camera s aperture,
which determines the size of theirisalowing light into the camera.

Display Mean

Click on Display M ean button so that the measured brightness
intensity value of the board or grey card under the camera, is displayed
on the graphics screen.

Hide Mean

Click on Hide M ean button so that the measured brightness intensity
value of the board or grey card under the camerais removed from the
graphics screen.
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Do Calibration Grid

This calibration procedure accounts for any possible variaionin
brightness at the edge of the camerasfield of view. Click on thisbutton
to perform this procedure, which should only need to be performed once
on installation of the S310. A grey card must be used to carry out this
procedure.

Focusing

Focus

The Focus button enables the user to focus the camerawith the main
hood door asthe system will display aliveimage, while at the sametime
disabling the XY tablefor safety reasons. Focusing is performed
manually and verified visualy. When you sdlect this option, you disable
the Set Aperture, Display Mean, Hide M ean and Do Calibration
options (see Hardware Manual- doc no 5000-0088).

End Focus
The End Focusis used to notify the system you have finished focusing,

so that the system can enable the Set Aperture, Display Mean, Hide
Mean and Do Calibr ation options.

Scaling

Scaling sets the ratio between camera pixel dimensions and actual
physical dimensions. Thefiducia score should be as high as possible
before scaling is performed, preferably over 930 but preferrably not less
than 800. The SJ310 should dways be scaled when the cameralensis
moved, the cameraisfocused, or the camera height is changed.

Automatic

Click on the Automatic button to automatically scale the system. Thisis
the standard method of scaling the S310. Thisisillustrated in Figure 5.8.
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AutoScaling X

:'f..?' AutoScaling the system will anly work, if fiducials are are properly trained
Do you wizh to continue?

Figure 5.8 AutoScaling Dialog

Manual

Click on the Manual button to manualy scale the system. In some
instances where the scaling is very bad, a manua scaling may be
necessary. Because manually scaling the system can serioudy damage
your scaling setup, you are prompted to save abackup asillustrated in
Figure5.9

Backup your Scales_ wspl !

(] Performing a manual zzaling of the system can Senously damage vour Scalez.wsp.
("{ . Pleaze zave a backup copy of the Scales wsp before continuing.

Eanceli Help!

Figure 5.9 Backup Prompt

A dialogue box, asillugtrated in Figure 4.10 is then displayed. and the
user clicks OK to automatically make abackup of the scalefile. The user
can specify the name and location of the backup scalesfile.

The user isthen presented with the option of saving a backup as
illugtrated in Figure 5.10:
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Save backup as.. 7 %]

Save in: I-:‘ﬂ dataold Ll f;ﬂ

|3#] scale{17-05-2000). vsp

File narme: zcale(17-05-2000] vz Save I
Save az upe: IGS1 Scalez File [*.vep) ;l Cancel |

™ Open az read-only

Figure 5.10 Scaling Backup
A Manual Scaling menu isthen displayed.

Large

® Tools
Category: | Tools for, Camera !

| Interface

1 Irnspection [General) -8ize——— LCategory.-

1 2D Calibration

_ ¥ Table ;

4 Camera Small | " Wertical Expand

S Lighting

1 Digital 10 " Harizantal Expand

__| Maintenance I edium |

L1 Image Save  wertical Contract

| MYC Taools |

" Horizontal Cantract

Figure 5.11 Manual Scaling Menu

Click on Small, Medium or L ar ge so that the system is scaled by
amounts of 10, 50, and 500 microns, respectively.
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Click on Vertical Expand, Horizontal Expand, Vertical Contract, or
Horizontal Contract so that the cameraview verticaly expands,
vertically contracts, horizontally expands, or horizontally contracts when
scding.

Lighting

This option allowsis available to check the lighting intensity of each of
therings of LEDs by placing agrey card on the conveyer. Thistool
alowsthe user to switch the lighting modes from application to
applicetion, for example, from pre-reflow to post-reflow inspection. A
full lighting intensity calibration procedure is documented in the
Hardware Manual (Document Number 5000-0082).

5.7 Digital IO

C‘ Tools
Category: | Lighting: Mean: 105 Sigma: 8 Range: 30
- lnte[fac-e Inputs |Outputs [Space barto toggle)
1 Inspection [General] -
1 2D Calibration 0, boardpresent (High) CFF 9, horzd iLow) SR
_ %Y Table 4, emergencystop (High} OFF 10, leds (Law) OFF
1 Camera 5, doorsopen (Hiah) OFF 11, ver2d {Law) OFF
e ] Lighting 6, boardtype (Lov) NN 14, failed {Low) OFF
o 7, xy_stop (Lov) [ 15, green (Low) OFF
1 Maintenance 18, red {Low) OFF
| Image Save 17, amber {Low)
| MVYC Tools 18, alarm (Law) OFF

19, reset_relay (Low) OFF
20, finished {Low) CFF

21, inspecting {Low) _
22, reverse (Low) OFF
23, goodbarcode (Low) OFF

Reload |

Figure 5.12 Digital 10
Can be used to check Opto Module Inputs and Outputs.
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5.8 Maintenance

q Tools

Category:

Tools for: kaintenance |

| Interface
1 Inzpection [General]
| 2D Calibration
=Y Table
] Camera

i Lighting
=] Dlgltal 0

=] Image Save
| MVC Tools

Package

Package |
Ballbearing Test |

Figure 5.13 Maintenance

Package System takes a snapshot of Board Files

Ballbearing Test

Thisfeatureis reserved for future rel eases.

5.9 Image Save

Thistool providesthe following functionality:
- Sdect thetypes of Device Typesyou wish to saveimagesfor in
the Save images of devicetypeshbox. If you want images of all
Device Types, check the All box. Thisis checked by default.

If you want to save images based on components, enter avalue
for the parameter Save images of components, for example
*r12. Once avaue has been entered in this box, the Save
images of device typesbox isdisabled.
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Select good, bad or nonefrom thel mage Directoriesbox. This
will save theimagesinto directoriesimg_good, img_bad or
neither of them, if you don’t want to save any images. These
directories are located at C:\cpi.

Sdlect the number of ingpections you want to save. The default

isl.

Clear obsolete images by checking the Clear Old |mages box.
Click Apply when you want to add these changesto the

database.
q Tools [ X]
Category: | Tools for Image Sawve |
1 Interface —Save Images of device upes... — Save Images of components —
j !an pce;it,';;tilf:ne'a” OGS0 Mdilead IC = ]
% Table [ Single Side SOIC
1] Camera D Ehip Capacitor - Image Directaries
21 Lightin [ Chip Resistar
lza DigitaIEIlD = O Transistor I | 'i
1 Maintenance [ Bright B .
1 4 Image Save [ Paste ~ Mo of Ingpections bo gave ——
| [ Statistics [Presence/bhse - -
«| | e 1 =
¥ Al [ Clear Old Images

Apply |

Figure 5.14 Image Save
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5.10 MVC Tools

Thistool providesthe following functionality:

Useit to enable Joint MV C on a per-board basis. (For more information
on Jint MV C, (see Chapter XXXX)

View Joint MV C gtatus. Thisis enabled for Post-reflow but disabled for
pre-reflow.

View MV C Status (see Pg.121 for agenera descirption of MV C)

View Colour MVC Status. Thisis enabled for pre-reflow, but disabled
for post-reflow. Thisisonly availableif you have colour functiondity
enabled in the config.txt file.

Thisisillustrated in Figure 5.15:

q Tools E
Category: | Tools for: MVC Tools |
] |nterfac.e WMYE Mode
| Inspection [General] -
1 2D Calibration |'nSPEC“n9 i
1 * Table
| Camera —dJaint MYC Status — Colour W¥C————————
“+< ] Lighting ; MV OR
Cd
4 Digial 10 ¥ Enable Joint MYC
| Maintenance
| Image Save [ e
[ e ktrairg
[+ Inspecting

Figure 5.15 MVC
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