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Summary

This chapter provides instructions on the calibration procedures

designed to maintain the accuracy and safety of the system during its

life span.
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3.1 Introduction

Note: Section 3.1 to 3.4 in this Chapter apply to the SJ-10,
SP-1 and GS-1 Systems. All other sections relate to one or
more of the systems and are clearly marked.

In order to maintain the accuracy of the system, it is necessary to perform a
number of cdibration procedures regularly. Itissuggested that these procedures
be carried out on amonthly basis.

- Potentiometer Adjustment

= Thisis necessary to compensate for the variation in light output
from the LED rings over their life span.
Focusing the Camera

= This should be performed after moving the camera on its slides or
adjusting the aperture. Focus should be checked regularly to ensure
theimageis sharp.

Scaling the System

= This step allows the system to establish the scaling factor between
the pixels, which comprise the image and real world distances.

Position in View Calibration

= To counteract the possibility of optical distortion affecting the
accuracy of the system, position in view calibration is available for
al agorithm types (Not for SP-1).

R&R tests

= Thesetests serve avariety of useful purposes: They allow the user
to select the optimum running speed for the system; to obtain
information on the repeatability of the system; and to monitor
system performance over time.

Calibration and Maintenance should only be carried out
by trained personnel.
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3.2 Focusing the Camera

agrwNE

No

8.

9.

Put the system into Soft Stop.

Load a PCB onto the conveyor.

Click on the Tools Button and select Camera.

Select the Focus option.

Turn off the XY Table using the on/off switch at the front of the
system.

Remove side panel of the system

Loosen the lens-locking clamp and focus the camera. Place the camera
over an area of the board with good surface detail (e.g. solder paste
pads, board markings etc.). It isimportant to use board level detailsto
evaluate image sharpness and not component features, such as text on
top of aSOIC.

When the camera has been focused correctly retighten the lens lock and
put the side panel back on.

Press the E-Stop and turn the XY table back on.

10. Clear the e-stop and home the XY Table.

11. Rescaethe system.

Aperture
Ring

Lens Locking
Clamp
Focusing
Ring

Figure 3.1 - System Camera Layout
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3.3 Changing the Camera Aperture Setting

The camera aperture setting determines how bright theimageis. In facilities with
severa systems, it isrecommended that &l machines be set to the same aperture
value. Thisalowsfor greater ease of programming and transfer of inspection
templ ates between machines.

1. Useapiece of Kodak grey card. (Where multiple machines are being
calibrated, the same grey card should be used to set the aperture setting
on al machines).

Load an empty PCB into the system.

Place the grey card on it so that it fillsthe field of view.

Click on the Tools Button and select Camera and Set Aperture.
Manually set the aperture to between F5.6 and F11 (ideally F8).

Theair purge should be running at all times during these calibrations. If not
the heat will cause shimmer and the readings will be inaccurate.

arwd

3.4 Scaling the System

The system should be rescaled after the cameralensis moved, focused, or the
aperture adjusted.

Manually Scaling the System

The systems should only be manually scaled if it isway out of scale.

1. Placethe system into Softstop and load a PCB into the system.

2. Gotoaview that has alarge number of componentsin it by pressing
“CTRL+n" (goto next view).

3. Goto the manual scaling option in the calibration menu (Tools-
Camera-Manual). The system will ask if the fiducials have been
properly trained. Press"Yes' if they score above 700.

4. Click on Small, Medium or Large so that the system is scaled by 10, 50
or 500 microns respectively.

5. Click on expand or contract modes so the at the camera view will do so
when scaling.

6. Exit the screen and then ‘remake’ the inspection template (Ctrl+r).

7. Perform an automatic scaling of the system.

Automatically Scaling the System

1. NotetheFiducia presence scores before scaling the system.
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2. Goto the automatic scaling option in the calibration menu (Tools-
Camera-Automatic). Once "Automatic” is clicked the system will go

through some routines which should take less than a minute to

run.

3. Exit Autoscaling and recheck the Fiducial scores. If the score has

dropped retrain them.
4, Scalethe system again just to be sure.
5. Exit the caibration screen and remake the CAD (Ctrl+r).
6. Runloca inspection by clicking on the "Inspect” button.

3.5 Position In View Calibration

Note: This is not used for the SP-1 or SP-2

Thisis used to improve the accuracy of the system across the whole field of
view. Click onthe"2D Calibration” folder in the " Category" panel to bring up

the associated options. The procedures for carrying out the 2D calibrati
options are explained below.

on

&P Tools

Categony: | Tools for: |
__ Interface - )
1 Inspection [General] ~Puosition In Wiew Tests — -~ Other Tests
B E -0 Calibration :
A XY Table Wiews PI
I Camera I__D |

o] Intensity = RaR -
1 Digital 10
Create Testw
Accuracy
RunTest = From Mumber
Figure 3.2 - 2D Calibration tools options
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Position In View Tests

The position in view test is used to improve the accuracy of the system acrossthe
wholefield of view. Thisis required because the position of depositslocated near
the edge of the field of view may be calculated dightly offset because of camera
digtortion. The PIV test accommodates for this distortion.

View
Thisisthe view number in which the PIV will be performed in.

Create Test

Clicking on the "Create Test" button alows
the user to create and customizethe PV test to
be run.

. Creats Tesw |
Full

Tiny

Add Current Part ko Test File

Full

Tiny

Add Current Part to Test File

Run Test

RunT est

Reload Test File

Check/Compare Test Fesults

Thiswill perform the test using a5 x 5 point
test.

Thiswill perform thetest using a9 x 9 point
test.

This option alows you to add extra
components to the previoudy selected test file.

Clicking on the"Run Test" button providesthe
user with options for running and completing
thePPIV test.

Select thisoption to run thefirst PIV test.

5000-0088
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Pieload Test Fil Select this option to re-run the PIV test once the
board has been re-loaded into the machine.

Select this option to compare the results of the
G first and second PIV tests. These resultswill be

displayed in aconsole window.

3.6 Optimizing the X-Y Table speed.

The god isto run the system quickly enough to meet production throughput, and
runthe XY table at agpeed that gives good GR& R results. The best GR& R
results do not necessarily happen at the lowest speed.

Determine the correct speed and acceleration for the system. Thisisfound by

running aHuge GR&R test. A huge GR& R test measures the systems

performance for nine cycles of aset of accelerations.

1. Torunthe Huge GR&R test, go to the 2D Calibration Screen from the
Tools Button.

2. Select ascript from the list of choices shown (e.g. ‘rréa’, ‘rréb’ or
'rr6¢’). A script can be viewed and the accelerations edited if
necessary.+

3. Runthe script by pressing “Enter”.

4. Attheend of the test, select aresult with a GR&R result under 20
microns, while trying to keep the X & Y accelerations high (perhaps 5
for X and 3for Y). If aslow speed is selected, the system throughput
will be slowed down.

5. Oncethe desired acceleration is determined, it needs to be set for the
system. Go to the XY Table screen (Tools - XY table) and enter the
two values into the boxes shown.

If you get bad R& R results (> 20 microns or so) check thefollowing:

Check the fiducia scores. Try to get them > 900.

Check that the air purgeis on and that the lamp is being cooled.
Check that the camerais firmly bolted in and the lenslock is tight.
Check that the system is level.

Check that the system is not vibrating or rocking (If the floor is not
solid, it will not be possible to run the system at maximum speed).

4

=
=
=
=
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= Run ahuge R&R test and check if you are running the system at
the wrong speed. Y ou should be ableto get it to run at over 3
moves per second at less than 10 microns GR&R for X and Y ona
large dense board [with > 40 views].

3.7 Lighting Head Calibration

Thelighting rings must be cdibrated so that thereis an even lighting intensity
from al of therings. Once the system has been set up initialy by an MVT
engineer, notethe Lighting Head Calibration reading. These readingswill be
used to reset the system’ slighting intensity in the future.

How to check the lighting intensity readings.

1. Load asheet of Kodak grey card (reflection indices of 18%) into the system.
Ensurethat it fillsthe full field of view of the camera.

2. Gotothe Aperture Lighting screen (Tools-Camera-Lighting)

3. Sdectthe LED ring to be calibrated by clicking in the check-box. For 2D
SP-1 use the 15 and 80-degreerings. Set desired brightnesslevel using
potentiometer.

q Tools

Categary: | Tools for: Lighting |

il Interface ¥ 15 30 [ 452 [ 45c 60 70 [ &
| Inspection [General) - =

------ 1 2D Inzpection

i ; Paste ‘
o) 3D Inzpection
1 2D Calibration 5_Pastelow
1% Table
| Camera
e J Mext
] Digital 10 -
| Maintenance s
1 3D Calibration

| 2D Global Thresholds
1 3D Global Thresholds
| Camera Tools 3D

Log
Edit

‘Lightrnap. tst’

Fig. 3.3 - Lighting Evenness Screen

4. Go back to the Display Mean Screen (Tools-Camera-Display Mean) and
take note of the mean vauethat is given. Thiswill become the target
specification for that ring in future.
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How to Reset the Lighting Intensity

Periodically the user should check that the lighting intensity hasn’t changed too
much sinceit was originally set. Use the Aperture and Lighting Evenness
Screens as before.

1
2.

Sdlect alighting ring and check its mean intensity reading as before.

If it varies from the original score adjust the LED ring potentiometers until it
equalsthe origind score. To locate the LED potentiometers, open the front
hood of the machine and remove the front internal pand. Thesix LED
potentiometers are located beside the terminal block and arranged as shown:

Fig. 3.4 - LED Potentiometer Panel

Load aKodak Grey Card.

Go to the Lighting Evenness Screen again and select anew LED ring to be
checked and repeat process until all LED rings have been cdlibrated.
When complete save the values and settings by pressing "Log" on the
Lighting Evenness Screen. The system will ask if you want to saveimages
for dl LEDs. Answer ‘n’ for no. Thiswill savethe vduesto afile called
PR1 grey_map.txt. Thisfile can be useto calibrate future machines.

(For paste ingpection only) Once the potentiometer levels are s&t, go to
Tools- Camera- Do Cdibration Grid. And then restart software.

33
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If asystem has dready been cdibrated the values should be used in other
systemns on other lines. The vaues can be read from thefile
datalPR1 _grey map.txt.

Lighting setups for different applications

In the Lighting Eveness Screen it is possible to toggle between the different
gpplications (i.e. between paste, pre, post, wave, etc.) by clicking on the top left
button (set as"Paste” infig. 3.2).

Also, it is possible to toggle between the different lighting setups within the
gpplication by clicking on the second from top left button(set as"Fiducid” infig.
3.2).. The user can check what the components images look like with different
LED profiles.
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3.8 SP-1 Calibration

Note: The following sections in 3.8 only apply to the SP-1

System.

Calibrating the 3D imaging system

Cdlibration involves four main steps that must be performed in the order in

which they are presented in the diagram below.

The four steps require that the calibration software is|oaded on the camera.

3D
Camera
(blue)

30

1) Focus 3D
Camera

2) Center
Laser

3) Focus
Laser

4) Align
Laser

Figure 3.5 - 3D Camera Schematic

Focusing the 3D Camera

1. Loadaboardinthe SP-1 at operationa height. This may mean
counteracting the E-stop by removing aside pand. Turn the XY table OFF

if you do this.

2. Turnonthelower ring light image (Main Screen View Menu - Bottom

Light Image)

35
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3. Accessthe 3D CameraTools (Tools- CameraTools 3D) and click on the
"Increase” button to increase camera exposure until the PCB features are
visble

4. Loosen the ‘Focus Mount Locking Screw’ with a 2.5-mm dlen wrench.

5. Adjust the*Focusing Ring’ until a“sharp” imageis obtained. Focuson a
board feature like a pad or text. Do not focus on the top of acomponent or a
board connector.

6. Tighten the camera‘Focus Mount Locking Screw’ while maintaining the
sharp image.

7. Setthe3D LensApertureto max. open.

Figure 3.6 - 3D Camera Components
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Middle
Lens
Clamp
Focus Mount
Locking Focus

Screw Mount
Lower Lens
Clamp Focusing

Ring

Figure 3.7 - 3D Camera Focussing System

Center the laser in the field of view

1. Loadaboardinthe SP-1 at operationa height. This may mean
counteracting the E-stop by removing aside panel. Turn the XY table OFF
if you do this.

2. Turnon thelower ring light. (Main Screen View Menu - Bottom Light
Image).

3. Access'3D CameraTools .

4. LoosentheRotationa Locking Screws of the laser mounting brackets (see
bel ow) with a 2-mm dlen wrench.

5. Rotate laser until it is centered in the camera sfield of view.

6. Retighten the screws until the laser isfirmly fixed.

Rotati onal
lozking
Screws |

Laser
Fastenear
Sorenw
wartically

Adjustable
Fl=te

Figure 3.8 - Laser Tilt Mechanism
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Focusing the Laser

Accessthe 3D Camera Tools screen (Tools - Camera 3D Tools). Decrease
exposure fully.

Load aboard into the SP-1 at operationa height. This may mean counteracting
the E-stop by removing the side pandl. Turn the XY table OFF if you do this.

If non-fixed focus laser, perform the following steps:
1. Usingthe'Allen Key’, take theline generating optics (‘ Laser Head') off the
top of the laser by loosening the *Head Locking Screw’.

Laser Body

La=ser Head

Focus Locking

Head Locking 5
crene

Sorews

| Allen Key

Figure 3.9 - Laser with Laser Focussing Equipment.

2. Pacethe’Allen Key’ onthelaser body and loosen the * Focus Locking
Screw’.

3. Usethe'C-Thru Wrench' to focusthe laser to as smal aspot as you can.
Either use the laser spot on the board or, if things are digned correctly
aready, the spot sizeinthe Align LIVE picture.

4. Onceyou get the spot smal, de-focusit by aSMALL amount astheline
generating optics atersthe optical path and therefore changes the focus
point. Thistakestrid, error and patience.
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5. Removethe'C-Thru Wrench’' and put the ‘Laser Head' back on, ensuring
that the laser line has auniform brightness aong itslength. If the opticsis
misplaced, then the line will have a bright spot at one end or the other.

6. Tighten the ‘Focus Locking Screw’.

If fixed focus laser, perform the following steps:
1. Loosenthe‘Laser Fastener Screw’.
2. Movethelaser up and down inthe‘Fastener’ until the lineisasthin as

possible.
3. Tightenthe'Laser Fastener Screw’.

Be careful not to touch the glass surfaces of the laser, as fingerprints will
blur the final image.

Aligning the Camera Image

1. Accessthe 3D CameraTools screen (Tools - Camera 3D Tools)

2. Click onthe "Increase Exposure’ Button if the imageis not bright enough.
Alternatively click on the "Decrease Exposure” button option if theimageis
too bright.

3. Clickon"Align Laser" button. Thiswill split the screen view of the laser
linein the center.

Pact
PasteSize| 0 = o —| 200 |
oot [ 120 = [T =

sssssssssss (Local)

vvvvvv = =
Harverotiest [ B0 S 30 =

Inspection N

Components Passed  [JEEHT

orict o NGTRRGN o WGEETER o |
wissing: [EHE S+ NI Feivees IENE

Figure 3.10 - The 'Align Laser' menu option
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4,

If thelaser isnot lined up, loosen the ‘ Laser Fastener Screw’ (seeFig. 3.9)
with a2.5-mm, alen wrench. Rotate the laser until theimages dlign as (see
the above diagrams). Then retighten the clamp.

T

(L

Horperoest [ 200 = [ 70 =

Inspection No
Companents Passed

erty: I

omitec: MM oOfser MM Folori
Faiures: [IIENN

wissing: [ svew HEIR
Figure 3.11 - After rotating the laser in its holder

3D Camera Software Calibration

The 3D camerahasto be calibrated for X/Y Offset, Pixel size and Paste Height.
These require the use of a Cdlibration Plate (2001-0525). Thisis aplate with 6
inserts that Smulate solder paste deposits of differing known heights (50-
300pm)..

For best results, they should be donein the order listed here.

X/Y Offset Calibration

This calibration measures a‘ deposit’ on the Calibration Platein 4 directions (+ X

& Y and—X & Y). It compares these results and cal cul ates the offset between
the 2D and 3D cameras.

Steps:
1.  Adjust the conveyor railsto accept the calibration plate.
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2. Sdect X/Y Offset ingpection template from the Boards List. Thetemplateis
cdled CalXY.

3. Put the system into soft stop and insert the calibration plate. Check that the
correct template and deposit is selected, (Main Screen View Menu - Scan
Selector).

4.  Once the system has been clamped perform a 3D-Only Ingpection. Thiswill
help to check that the correct template has been used and that the system
works correctly. Thetarget pin on the Calibration plateis the 3¢ on the left.
If the laser isrunning across a different pin then edit the manua X,Y offset
fiddsin‘Tools (3D Calibration) and reinspect the plate. Repeat procedure
until the laser is running across the correct pin on the Calibration plate and
the pin appears close to center in the graphics window.

5. Oncethat has been established, click on Tools - 3D Cdlibration to go to the
Cdlibration Menu.

6. Click on"CameraOffsets'. The camerawill then perform the 4 scansand
will display the 4 scanned images in the graphics screen.

7. Thedeposit must beinitidly offset by no more than Imm. It can be dtered
usngtheX and Y keys.

8. Attheend of thescans, the X and Y offset results for each scan will appear
on the console window.

9. Repeat steps 6-8 until the scan results are dl less than 50um.

10. Whenthedesired offset is achieved recdibrate, the X/Y Offsats acouple of
moretimes. The four offsets displayed should reduce to single or double
figures.

a Tools

Categony: | Tools for: |
| Interface
__| Inspection [General
----- 1 2D Inzpection
“ew 13D Inspection
|1 2D Calibration
B0 Calibration
|1 2D Global Threshalds

|1 3D Global Threshalds - ~ ; -
i_l G l E1962 3 I 45ED3 5

|1 Camera
|1 Camera Tools 30

Pixel Size | Height | Camera Offsets

Fig. 3.12 - 3D Calibration Screen
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Pixel Size Calibration

The purpose of this calibration routine isto calculate the pixel size. It sdectsa
‘deposit’ on the calibration plate and scansit in 4 directions. Asit travelsa
defined distance and the deposit is of a defined size, it can easily caculate the
amount traveled per pixd.

Steps:

1.  Adjust the conveyor railsto accept the calibration plate.

2. Sdect Pixel Sizeinspection template from the Boards List. Thetemplateis
cdled CalXY.

3. Put the system into soft stop and insert the cdibration plate. Check that the
correct template and the deposits are selected, (Main Screen View Menu -
Scan Selector).

4. Oncethe system has been clamped perform a3D-Only Ingpection. Thiswill
help to check that the correct template has been used and that the system
works correctly. Cdibrate the X,Y Offsetsif necessary (see previous
section).

5. Oncethat has been established, click on Tools - 3D Cdlibration to go to the
Cadlibration Menu.

6. Click on“Pixe Size’. The system will then go through its routine and
recdibrate the pixd size. Check that the images of the ‘ deposits appear in
the center of the search box on the graphics screen. This should be
automatic once the X/Y offsets are set. The Console Output displaysthe
changein the pixd size. Repesat the cdibration until the pixel Szeis
changing by very small amounts.

Paste Height Calibration

This routine measures the height of the ‘ deposits' on the cdibration plate and

compares them to the results that system achievesin its current set-up. It will

subsequently adjust its software so that the software measurements match the

actua messurements.

1.  Adjust the conveyor railsto accept the calibration plate.

2. Sdect the Paste Height I nspection template from the * Set PCB Type
screen. Thetemplateiscaled Cal3D.

3. Put the system into soft stop and insert the calibration plate. Check that the
correct template and the deposits are selected, (Main Screen View Menu -
Scan Sdlector). Calibrate X,Y Offset and Pixel sizeif necessary.
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4.  Oncethe system has been clamped perform a3D-Only Ingpection. Thiswill
help to check that the correct template has been used and that the system
works correctly.

5. Oncethat has been established, click on Tools - 3D Cdlibration to go to the
Cadlibration Menu.

6. Click on"Height”. The system will then go through its routine and
recdlibrate the paste height measurement.

Check the results

Y ou can check the results by reading the file c:/cpi/data/spi .txt. This containsthe
parametersthat have been set in the previous caibration.

The onesto look out for are X, Y, Pand H.

X &Y: theseared satsof vauesfor the X/Y Offsat.

X values should be between —60k and —65k.

Y values should be between —40k and —46k.

P Pixdl sze. There arefour vaues and they should be between 8.5 and
95 um.
H: Paste height has two values. We are only interested in the first one.

Thefirst value should be between 0.05 and 0.65.

Loading New Software to 3D Imaging Head

MVT personnd load the 3D-calibration software onto the camera at their facility
before the system is shipped. However, in the unlikely event that thishasto be

repeated.
Loading new software into the 3D-imaging head requires:

A DB9 femdeto DB9 female cable with pins 2-3, 3-2, and 5-5
connected.

Hyper Terminal Software.

Software for the 3D head - "Boot.hex".

New Software for the 3D head - cal it "SP-1-1-02a.hex.

The steps are:

1. Exitthe SP-1 software.

2. Connect the 9 pin cable to the open Com port on the computer, and to the
open connector on the 3D head.
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3. Launch Hyper Termind -Settings: Com 1,115000 baud, 8 Data bits, no

Parity, 1 Stop Bit, Xon/Xoff flow control.

COM1 Properties [Z]x]

Part Settings |

a—
Data bits: |8 hd

Earity: |Mone B
Stop hits: |1 &
Flow contral: [on / Xoft -

Bestore Defaults

at | cenca | s |
Fig 3.13 — COM1 Properties

From Hyper Termind:

4. Pressthe"x" to stop the program.

5. Enter "ploadex".

6. From the pull down menu, select Transfer, Send Text File "Boot.hex" to the
3D head.

7. Enter "go c0000". This preparesthe 3D head to receive new PROM
software.

8. Fromthe pull down menu, select Transfer, Send Text File"SP-1-
1.02ahex".

9. Enter "auto c0000", or whatever the new addressis. This makes the new

software restart every time the power isreset.

The cable may now be disconnected, and HyperTermina can be stopped.
The power cable should also be termporarily disconnected from the 3D head to
restart the software.
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3d - HyperTerminal
File Edit “iew Call Transfer Help

= ploadex

Loading to PROM...

1967 records read
gtartaddress = c000:0000

**++ FLASH mewmory programming in progress -- please wait
**+ Application programmed successful

>

>

= go <0000

Jump to <0000

OLoad application:
Loading to RAM. ..
78594 records read
Startaddress = 1000:0000

**+ FLASH memory programming in progress -- please wait

**+ FLASH memory programming in progress -- please wait
Application loaded, =set autostart wvector te CO000.

IVEP Monitor wversion 5.1 Dec 16 13938

RBunning in BROM

Flash prom type iz Z9F010

MAPF sensor chip.

MONITOR startup baudrate set to default 115200
=

> auto <0000

Start address when reset is <0000

=

=

| | »
Connected 3:03:46 |&uto detect (115200 8-H-1
Fig 3.14 — IVP HyperTerminal

OLL CAPS | Capture
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3.9 SP-2 Calibration

Note: The following sections only apply to the SP-2
System.

Calibrating the 3D imaging system

Cdlibration involves four main steps that must be performed in the order in
which they are presented in the diagram below.
The four steps require that the calibration software isloaded on the camera.

1] Focus 30
an Carmera
Camera
2] Center
[gD|d] Laser
Laser- - - - - 2] Foous
1 Laser
o
30 4] flign

Laser

Figure 3.15 - 3D Camera Schematic

Focusing the 3D Camera

1. Loadaboard inthe SP-2 at operationa height. This may mean
counteracting the E-stop by removing aside panel. Turn the XY table OFF
if you do this.

2. Loosenthe ‘Focus Mount Locking Screw’and ‘ CameraLensLock’ witha
alen wrench.

3. Rotatethelensuntil a“sharp” imageis obtained. Focus on a board feature
like apad or text. Do not focus on the top of acomponent or aboard
connector. Use aflashlight to illuminate the areawhere the camerais
looking.
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4. Tighten the camera‘ Focus Mount Locking Screw’ and ‘3D CameraLens
Lock’ while maintaining the sharp image.
5. Set 3D lens gperture to max. open.

3D Carnera

20 Camera

Forus Iount
Lacking Screw

A0 Camera
3D Camera - Lens Lock
Lens : i

3D Clarnera
Lens Lock

2D Top
Led Head

Lager

2D Battom
Led Head

Figure 3.16 - SP-2 Camera Components
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oy
Aperature

Ring
30 Camera Camera
Lens Lock Lens

Figure 3.17 - 3D Camera Focusing System

Center the laser in the field of view

1. Loadaboard inthe SP-2 at operationa height. This may mean
counteracting the E-stop by removing aside panel. Turn the XY table OFF
if you do this.

2. Loosenthe'Rotationa Locking Screws of the laser mounting brackets (see
bel ow) with an dlen wrench.

3. Rotatelaser usng ‘Rotation Vernier’ until it is centered in the camera sfield
of view.

4. Retightenthe’Rotation Locknut and Rotation Lock Screw’ until the laser is
firmly fixed.
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Figure 3.18 - Laser Tilt Mechanism

Focusing the Laser

1. Loosenthe‘Laser Fastener Screw’.

2. Movethelaser up and down inthe‘ Fastener’ until the lineisasthin as
possible.

3. FinetuneLaser Focuswith ‘Line Trandation Vernier Stage' (4mm - within
+ 2mm).

4. Tightenthe'Laser Fastener Screw’.

Be careful not to touch the glass surfaces of the laser, as fingerprints will
blur the final image.
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Aligning the Camera Image

1. Accessthe3D CameraTools screen (Tools - Camera 3D Tools)
2. Click on"Align Laser" button. Thiswill split the screen view of the laser

linein the center.

@ Enginees Level: Board - Swords Version: 1-05 E
a. & 9
B . o | % 4 & " &t
I Inspect e ' Bepair Eiect Pass Thu Finel .
v Gonfiy v |

iz

View "J By - J

3D Poramelers: pa 033119051100 |
PadSize [ 381 —=| 1905 = 100 —=
pastesize| 0 = 0 =| 200 =

Range Data
Heignt | 120 = Fil T =

Threshalds (Local)

“olume [0 =[2m =
Hori/er Offset [ 200 =] 200 ==

Companent Information 4

omited: [T ofzee HEIE ooy I
Missing: [ skev: I Foives: IENR

Inspaction Mo
Companents Passed

Figure 3.19 - The 'Align Laser' menu option

If the laser isnot lined up, loosen the ‘ Laser Fastener Screw’ with a2.5-mm,
alen wrench. Rotate the laser until the images align as (see the above

diagrams). Then retighten the clamp.
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Figure 3.20 - After rotating the laser in its holder

3D Camera Software Calibration

The 3D camerahasto be calibrated for X/Y Offset, Pixel size and Paste Height.
These require the use of a Calibration Plate (2001-0525). Thisis a plate with 6
insertsthat smulate solder paste deposits of differing known heights (50-
300pm)..

For best results, they should be donein the order listed here.

X/Y Offset Calibration

This calibration measures a‘deposit’ on the Calibration Platein 4 directions (+ X

& Y and—X & Y). It compares these results and cal cul ates the offset between

the 2D and 3D cameras.

Steps:

1. Adjust the conveyor railsto accept the cdibretion plate.

2. Sdect X/Y Offset ingpection template from the Boards List. Thetemplateis
called CalXY.

3. Insart the calibration plate. Check that the correct template and deposits are
sdected, (Main Screen View Menu - Scan Selector).
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Once the system has been clamped perform a 3D-Only Inspection. Thiswill
help to check that the correct template has been used and that the system
works correctly. The target pin on the Calibration plateisthe 3 on the left.
If the laser isrunning across a different pin then edit the manua X,Y offsat
fieldsin‘Tools (3D Cdlibration) and reinspect the plate. Repeat procedure
until the laser is running across the correct pin on the Calibration plate and
the pin appears close to center in the graphics window.

Once that has been established, click on Tools - 3D Calibration to go to the
Calibration Menu.

Click on "Camera Offsats'. The camerawill then perform the 4 scansand
will display the 4 scanned images in the graphics screen.

The deposit must beinitidly offset by no more than Imm. It can be dtered
usngthe X and Y keys.

At theend of the scans, the X and Y offset results for each scan will appear
on the console window.

Repeat steps 6-8 until the scan results are dl less than 50um.

10. Whenthe desired offset is achieved recdibrate, the X/Y Offsets a couple of

@ Tools

more times. The four offsets digplayed should reduce to single or double
figures.

i_l Interface
|1 Inspection [General)
] 2D Irspection
i ] 3D Ingpection
|1 20 Calibration

A
|1 20 Global Threshalds

Categony: || Toaols for:

Pixel Size | Height | Camera Offsets

3D Calibration

i_l 3D Global Thresholdz l T ﬁ I i ::j

i _ | ®Y Table
i | Camera
|1 Camera Tools 3D

Figure 3.20 - 3D Calibration Tools

Pixel Size Calibration

The purpose of this calibration routineisto caculate the pixel size. It sdlectsa
‘deposit’ on the calibration plate and scansit in 4 directions. Asit travelsa
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defined distance and the deposit is of adefined size, it can easily calculate the

amount traveled per pixdl.

Steps.

1. Adjust the conveyor railsto accept the calibration plate.

2.  Sdect Pixel Sizeinspection template from the Boards List. Thetemplateis
cdled CalXY.

3. Insert the cdlibration plate. Check that the correct template and the deposits
are selected, (Main Screen View Menu - Scan Selector).

4.  Once the system has been clamped perform a 3D-Only Ingpection. Thiswill
help to check that the correct template has been used and that the system
works correctly. Cdibrate the X,Y Offsatsif necessary (see previous
section).

5. Oncethat has been established, click on Tools - 3D Cdlibration to go to the
Cdlibration Menu.

6. Click on“Pixd Size". The system will then go through its routine and
recdibrate the pixel size. Check that the images of the * deposits appear in
the center of the search box on the graphics screen. This should be
automatic once the X/Y offsets are set. The Console Output displaysthe
changein the pixel size. Repesat the calibration until the pixel sizeis
changing by very small amounts.

Paste Height Calibration

This routine measures the height of the ‘ deposits’ on the cdibration plate and
compares them to the results that system achievesin its current set-up. It will
subsequently adjust its software so that the software measurements match the
actual measurements.

1.  Adjust the conveyor railsto accept the calibration plate.

2. Sdect the Paste Height I nspection template from the * Set PCB Type
screen. Thetemplateiscdled Cal3D.

3. Insert the cdlibration plate. Check that the correct template and the deposits
are selected, (Main Screen View Menu - Scan Sdlector). Cdibrate XY
Offset and Pixel sizeif necessary.

4.  Oncethe system has been clamped perform a3D-Only Ingpection. Thiswill
help to check that the correct template has been used and that the system
works correctly.

5. Oncethat has been established, click on Tools - 3D Cdlibration to go to the
Cdlibration Menu.
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6. Click on"Height”. The system will then go through its routine and
recalibrate the paste height measurement.

Check the results

Y ou can check the results by reading thefile c:/cpi/data/spi.txt. This containsthe
parameters that have been set in the previous calibration.

The onesto look out for are X, Y, Pand H.

X &Y: theeared sasof vaduesfor the X/Y Offset.

X values should be between —60k and —65k.

Y values should be between —40k and —46Kk.

P Pixel size. There are four values and they should be between 7.5 and
95 um.
H: Paste height has two vaues. We are only interested in the first one.

Thefirst value should be between 0.05 and 0.65.

Loading New Software to 3D Imaging Head

MVT personnel load the 3D-calibration software onto the camera et their facility
before the system is shipped. However, in the unlikely event that this hasto be

repeated.
Loading new software into the 3D-imaging head requires:

A DB9 femadeto DB9 femde cable with pins 2-3, 3-2, and 5-5
connected.

Hyper Termind Software.

Software for the 3D head - "Boot.hex".

New Software for the 3D head - call it "SP-2-1-02a.hex.

The gepsare:

1. Exitthe SP-2 software.

2. Connect the 9 pin cable to the open Com port on the computer, and to the
open connector on the 3D head.

3. Launch Hyper Termind -Settings: Com 1,115000 baud, 8 Data bits, no
Parity, 1 Stop Bit, Xon/Xoff flow control.
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COM1 Properlies [2]x]
Fort Settings |

Bits per second
Dotmbits 5 -]
Baity [Nere =]
Stap hits ,ﬁ
Elovw cantral ,m

Bestore Defaults

’Tl Cancel | Al |
Fig 3.13 — COM1 Properties

From Hyper Termind:

4. Pressthe"x" to stop the program.

5.  Enter "ploadex”.

6. From the pull down menu, select Transfer, Send Text File "Boot.hex" to the
3D head.

7. Enter "go c0000". This preparesthe 3D head to receive new PROM
software,

8. From the pull down menu, sdlect Transfer, Send Text File " SP-2-
1.02ahex".

9. Enter "auto c0000", or whatever the new addressis. This makes the new

software restart every time the power isreset.

The cable may now be disconnected, and HyperTermina can be stopped.
The power cable should also be termporarily disconnected from the 3D head to
restart the software.
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3d - HyperTerminal
File Edit “iew Cal Transfer Help

> ploadex

Loading to PROM...

1967 records read
dtartaddress = cO000:0000

*+*+ FLASH memory programming in progress -- please wait
**++ application programmed successtul

S

>

= go <0000

jump to <0000

OLoad application:
Loading to RAM. ..
78594 records read
dtartaddress = 1000:0000

**+ FLASH memory programming in progress -- please wait

**+ FLASH memory programming in progress -- please wait
Application loaded, set autostart wvector to CO000.

IVP Monitor wversion 5.1 Dec 16 13938

Running in ROM

Flash prom type is Z9F010

MAPF sensor chip.

MONITOR startup baudrate set to default 115200
>

> auto <0000

Start address when reset is <0000

>

>

4| | »
Connected 3:03:46 | Ao detect 1115200 8-M-1 | OLL |I."AF‘E- IMUM | Eapture
Fig 3.14 — IVP HyperTerminal
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