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Real Wafer Mapping and Programming Paths

Connectors 5x5=25 VRMs
C I C I C I C I C
1 p) 3 ) 3
C \4 v v \4 v C
| 0 o] g 7 [ I
C \4 v v \4 \4 C
| 11 i) 3 4 13 |
C A4 v A v v C
| o0 19 R 17 16 I
C v \ v v v C
| 21 by) 3 i 73 ||
C v v v \4 \4 C
£ 70 i 77 I
C I C I C I C I C

Connectors | Passes sequence from 1 to 30

//// TW /E': E Electronic Assembly Equipment )




camal(,t Measure Function Troubleshooting

W company Underfill Process Top View of two VRMs

C t Module VRM
onnec or ! ! VRM VRM
4P
-“- ~5 mm

~0.5 mm Side view of two VRMs
10 mm 10 mm 630
- . . | |
3.88 mm VRM . VRM
. =
0.8 mm

Must add the measure function into the program to prevent the glue dispensing
needle hitting & damaging the VRM components during the underfill process.
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Main Program content with 30 Calls for 30 Paths

[=] Benchmark - Loaded Process Program: C:\Carnfiles\NEW1102\0209\New ALL VRM LINE 5 X 5_BVL - X
File Edit Tools Commands View Operations Maintenance Calibrate Help
() | W T | & i §*|Edit Process Programs (C:\Camfiles\NEW1102,0209%New £ ~||
Machine Statuz
Creation Info I Properties I Temperatures I Load/Unload Boat Commands | ’V e }
thia > B LB B~>UMO@® == #0 (1LY 210050 E |
X Y Reference} Use
e Positio | Positio =R e Designato| Centroi i " -
1 Call 133.082 (302523 | 0 CAC wl102\New ALL WAFER LINEWRM LINE BCWVL 1 [ [
2 Call 168.152 (302629 | 0 CAC w1 102\New ALL WAFER LINEWRM LINE BCWVL 2 [ [
3 Call 203.139 :302.660 | 0 CAC w1 102\New ALL WAFER LINEWRM LINE BCWVL 3 [ [
4 Call 238.080 :302.719 (0 CAC w1 102\New ALL WAFER LINEWRM LINE BCWVL 4 [ [
5 Call 273.061 :302.830 : 0 oot w1 102\New ALL WAFER LINEWRM LINE BCWVL 5 [ [
6 Call 273210 : 276.662 0 oot w1 102\New ALL WAFER LINEWRM LINE BVL 5 [ [
7 Call 238223 1 276.563 0 oot w1 102\New ALL WAFER LINEWRM LINE BVL 4 [ [
8 Call 203214 (276.458 0 cac w1 102\New ALL WAFER LINEWRM LINE BVL 3 [ [
3 Call 168.296 | 276.460 | 0 cac w1 102\New ALL WAFER LINEWRM LINE BVL 2 [ [
10 | Call 133.167 (276.346 | 0 cac w1 102\New ALL WAFER LINEWRM LINE BVL 1 [ [
11§ cal 133.286 : 240295 0 CAC w1102\Hew ALL WAFER LINEWWRM LINE BWL 10 [ [
12§ cal 168.280 : 240.408 : 0 CAC w1102\Hew ALL WAFER LINEWWRM LINE BWL ] [ [
13§ Ccal 203243 1240473 0 CAC w1102\Hew ALL WAFER LINEWWRM LINE BWL 8 [ [
14§ Cal 238265 : 240633 | 0 CAC w1102\Hew ALL WAFER LINEWWRM LINE BWL 7 o [
15§ Ccal 273243 1240634 0 CAC w1102\Hew ALL WAFER LINEWWRM LINE BWL ] o [
16§ Cal 273345 (204664 0 CAC w1102\Hew ALL WAFER LINEWWRM LINE BWL 15 o [
17§ cal 238421 1204547 0 CAC w1102\Hew ALL WAFER LINEWWRM LINE BWL 14 o [
18§ Ccal 203.463 (204514 0 CAC w1102\Hew ALL WAFER LINEWWRM LINE BWL 13 o [
19§ cal 168.417 1 204543 ' 0 CAC w1102\Hew ALL WAFER LINE\WWRM LINE BWL 12 o [
20 fcal 133.329 1204255 0 CAC w1102\Hew ALL WAFER LINE\WWRM LINE BWL 11 o o
21 jcal 133.543 1 168.106 : 0 CAC w1102\Hew ALL WAFER LINE\WWRM LINE BWL 20 o o Progress
22 jcal 168.403 : 168.360 : 0 CAC w1102\Hew ALL WAFER LINEWRM LINE BWL 19 o o 1 ,7
23 jcal 203.408 :168.481 10 CAC w1102\Hew ALL WAFER LINEWRM LINE BWL 18 o o
24 | Ccal 238.444 1168615 0 CAC w1102\Hew ALL WAFER LINEWRM LINE BWL 17 o o
25 fcal 273323 {1 168.557 0 CAC w1102\Hew ALL WAFER LINEWRM LINE BWL 16 o o
26 | Cal 273501 132633 10 CAC w1102\New ALL WAFER LINEWRNM LINE BVCL 16 o o
27 jcal 238590 (132573 10 CAC w1102\New ALL WAFER LINEWRNM LINE BVCL 17 o o
28 fcal 203.573 (132487 0 CAC w1102\New ALL WAFER LINEWRNM LINE BVCL 18 o o
2 Call 168.514 1132373 ' 0 CAC w1102\New ALL WAFER LINEWRNM LINE BVCL 19 o o v
Save As | Save I Close |
l Alarm E*dition | Severity | State | Date | ==
[ [ [Admin [ |Dispense  [OFF [sp=15.0

w1102New ALL WAFER LINEWWRM LINE BVWCL 120
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Sub Program 1 (5 Calls between Connectors & VRMs at the Top area)

[3 Benchmark - Loaded Process Program: C:\Camfiles\NEW1102\0200\New ALL VRM LINE 5 X 5 BVL - x
File Edit Tools Commands View Operations Maintenance Calibrste Help
=) + | | W T | @ # §*[Edit Select SubPattern [C:\Camfiles\NEW1102\New ALL Wi »|| 7
Mashine Status
Ide
Creation Info Command5| { ‘
BE>ELE . B~>0MO0@ r—=# CMNAYT < I05F TS | ¢ ¢ ¢ ¢ ¢
x Y x ¥ Line | Lift | Dispense| R = - = —
Command| . itio | positio| Positio | Positio | Width| Heigh| Height Name ] - I > ) » L= S— —
1 Locate 131.025 277374 c\camfiles\new 1102703
2 Locate 161.357 ' 286.343 c\camfiles\new1102\C2
3 |ZSense 157172 280681 [ r C v A v A4 v C
Measure 136.092 282172 C:ACamfiles\NEW1102\New ALL WAFER LINE\Edge BCVLD line I ~
Measure 158.735 282226 CACamfiles\NEW1 1024New ALL WAFER LINE\Edge BCVLD line I
%m T 17750 95 J07 200 50— 2o 02 00— eamiTesting corn B 7ig | 10 9 R 7 A |
7 Line 158.735 ' 282.226  136.092 ;282172 500  22.000 -2.000 CACH conn 80 mg
8 End
C \ v v v v C
| 11 W) 3 4 13 |
C \4 A4 \4 \4 \4 C
| 20 19 R 17 i1 |
Progress c v v v v v ¢
Ll
| 21 by) 3 7 23 |
C v v v v v C
< > 20 29 IR 7 6
Saveds [[ Save | gese |
C C C C C
‘Alaim Condition [Soveiiy [ State | Date I ==
Ready [ [ |[admin | Dispense _[Off [sP=15.0
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Sub Program 2 (20 Calls between VRMs & VRMs at the central area)

E Benchmark - Loaded Process Program: C:A\Camfiles\MEW11024020%\Mew ALL VRM LINE 3 X 5_BVL - be
File Edit Tools Commands View Operations Maintenance Calibrate Help
= o H"Edil Select SubPattern [C:\Camiiles\NEW1IHZ\NewALLWij ?
Machine Status
\die C C C C C
Creation Irfo CummamiSI
B> @B -F~>O0RC@ = # 0 MHE Y 1000 z 1 D 2 4 3
c al % Y i ¥ [ Line| Lift |Dispense] - R
ommand| o, citio | Positio | Positio | Positio | Width| Heigh| Height ame D
1 |lLocate 188.128  278.845 C:ACamfiles\WEW 1102401 ¢ v v v v v ¢
2 |Locate 221.065 | 269.076 C:\Camfiles\NEW1 1024702
: . il ——— T = — —
|[£ | Measure 192695 i€ 1102\New ALL WAFER LINEEdge BVLD line | <
|I5__}isasure 379 w ALL WAFER LINEVEdge BV D line |
6920 273858 (500 22000 2500 CICamiesume conm 20 mg
7 lLine 216920 273.857 | 182166  273.838 500 22000 2500 conn 40 mg |. ¢ v v v v v ¢
8 |End
[ [ o o 1 S
C N v v v v C
. e = — -
< = < T o a - T
C A \ \ v \ C
Progress | i > 3 i —> I
;
C v v v v v C
30 29 2R 27 6
< >
C C C C C
Save As ‘ Save Close |
H Alarm Condition Sewerity Stater Date ==
I
Ready Admin Dispense  |Off SP=15.0
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Sub Program 3 (5 Calls between VRMs & Connectors at the Bottom area)

[3 Benchmark - Loaded Process Program: C:\Camfiles\NEW1102\0200\New ALL VRM LINE 5 X 5 BVL - x
File Edit Tools Commands View Operations Maintenance Calibrste Help
=) + | | W T | @ # §*[Edit Select SubPattern [C:\Camfiles\NEW1102\New ALL Wi »|| 7
Mashine Status
Ide
Creation Info Command5| { ‘
BE>ELE . B~>0MO0@ r—=# CMNAYT < I05F TS | ¢ ¢ ¢ ¢ ¢
X Y X ¥ Line Lift | Dispense| R
Command| . itio | positio| Positio | Positio | Width| Heigh| Height Name ] - 1 2 3 4 kY
1 Locate 131.025 277374 c\camfiles\new 1102703
2 Locate 161.357 ' 286.343 c\camfiles\new1102\C2
Z-Sense  157.172 280881 [ r C v A v A4 v C
E Measure 136.092 282172 CACamfiles\NEW1102\New ALL WAFER LINE\Edge BCVLD line I ~
_‘ Measure 158.735 282226 CACamfiles\NEW1 1024New ALL WAFER LINE\Edge BCVLD line I
g T 17750 95 J07 200 50— 2o 02 00— eamiTesting corn B 7ig | 10 9 R 7 A |
7 Line 158.735 ' 282.226  136.092 ;282172 500  22.000 -2.000 CACH conn 80 mg
8 End
C \ v v v v C
| 11 W) 3 4 13 |
C \4 A4 \4 \4 \4 C
| o0 19 R 17 i1 |
Progress c v v v v v ¢
Ll
| 21 by) 3 7 23 |
C v v v v v C
< > 20 29 2R 4—> 26
Saveds [[ Save | gese |
C C C C C
‘Alaim Condition [Soveiiy [ State | Date I ==
Ready [ [ Indmin | Dispense  [Off [sP=15.0
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Measure Detect setting structure and procedure

1. Set the discerning features of measure detect, and set two sets of features according to

the detection target.

2. Combine two sets of feature into a subroutine of measure detect

Feature 1

Measure
sub program

Program

Feature 2 e

//// TW /E’: E Electronic Assembly Equipment

Add

Measure

Select
——

Measure
sub program

-]




camal(’t Measure Function Troubleshooting

Feature setting:
1. Name the feature target, and then enter the feature point for teach and test, the

setting method is to move the green box to the position to teach, as shown on the
right in the figure below.

2. After Teach is completed, you can run test to see the score after teach, the higher
the score, the better result.

Creation Info Model 1

Directory: c:Acamfiles\new] 102\new all wafer doth =] o e ot o e o
erthe ge inthe view
N eI IEdgsU I
29aug2z @ LU 0K # Pressthe left trackball button to exit trackball mode.
@ EdgeD @ RD
Camera Settings Trackbal

nnnnn
i F02 Rename: -
i Angle |0 - Deg
e

Length 12866  mm

# Select the polartty of the edge transition in the direction of

irer:
s I the green arow.
" Dark to light

Comments il

# Once complete, set the threshold, teach and test.

Threshold: [0 =) Teach

# Press the test button and verify your edge.

Score: 98.77

Angie: 00 Deg

@ Repeat these steps untilthe score is satisfactory.
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Measure subprogram settings:
1. Creat a name for the measure detect subprogram, then enter the subprogram setting
screen, bring in the completed feature points for teaching and test respectively.

2. Set the Limit range according to the customer's specification, and after completion, you
can measure and get the reading value of the current teaching position.

Creation Info  Properties

# Center the measure to be measured under the cross-hair.

Directory: C:ACamfiles\NEW1102\New ALL WAFER LINEY =] Une it e e civict hevatoe e aeliareci
Name:  |29aug22
[Baus e # Pressthe left trackbal button to ext trackball mode. G ON0 000 08 8
) 29au022 | I B
Edge CL li Camera Settings Trackball
N
Edgs ConD | [ New |
Edge CR | Edi ® First Feature
EdgeD i
= el |c:\£arrﬂlles\new1102\new 3l wafer dot\Edge U )
—I Adust Use cursor keys to offset search region
[Cosee | Test Score: [9891
Fiter: |Measure Template ] Cancel

~Details # Second Feature
ll:'\camﬁ!es\ne'w1 102\new all wafer dot\Edge D

Adjust Use cursor keys to offset search region
Test Score: {9913

* Limts
Minimum: [0.600  mm
Madmum: {1200  mm
# Results

Minimum: [0-578  mm

Madmum: ’W mm
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Add a new measure command to the program interface, move the camera to the
target position of the detection measure detect, and bring the measure Detect
subroutine

E Benchmark - LoagedRsasacs Program: C:\Camfiles\NEW1102\New ALL WAFER LINE\VRM LINE D - X
File Edit Too @ Operations Maintenance Calibrate  Help
Creation Info | Propetties | Temperatures | Load/Unioad Boat Commands |

EEL S (C:ACamfiles\NEW1102\New ALL W ~||
2 = =
Bad Mark > Machine Status el iE s BEN>OB0 @ r==#CMNEY 210D E |
Verify & e -
Graio o | Commands ] e [ Y X B Line Dispense| T R
(o8 EM“_\@ FEE#rMNAr o0E DS Positio | Positio | Positio | Positio | Width| Heigh| Height D
Measure 1| Locate 188214  278.854 CiC 1102\F01
Comm  Zdeme A el ey Name " - 2 |locate 220909 305225 €ic 11021F02
i
Tocate Pump Calibration CCamfiesWEW 110201 3 |ZSense  206.091 :308.381
- CACamfiesWEW 10202 : 4 |Measure 194284 273946 Ci\Camfiles\NEW1102\New ALL WAFER LINE\Edge D iine
Dispense > | 5 |Measure  215.082  274.066 [ 1102\New ALL WAFER LINE\Edge D iine
Underfill > CiCamfiesNEW 1 102ew ALL WAFER LINEEdge D ine _ 6 192,166 1 273944  216.920  274.001 500 ) c conn 40 mg
o~ e S S CP“::S\“NEWWZ“;‘WALLW“*‘E"WE‘*‘“D""' 7 216.920  274.005 | 192.166 | 273.947 500 \camfiles\iine conn 40 m
X cicamfiesiine conn 40 mg = . -
e B0 | 22000 0500 <icamficsing comn 40y @ ] 215.082 | 274.066 C:\Camfiles\NEW1102\New ALL WAFER LINE\Edge D line
i C:\Camfiles\NEW1102\New ALL WAFER LINE\Edge D line 9
Conditional >
Weigh Selected Commands
Line Width Adjustment
>
< Move >
RE e ~ =
Output
End
Wait For OpenApp
Needle Maintenance >
~Progiess ———
i v 4
v
Save As S: Cl
- o |_ ;

| Alam Condition [Seveily | State | Date I == Save As | Save Close

Measure [ _[Admin [Camera_[off ) 5P=150
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1. When executing Auto Run, if measure detect that the gap is greater than the set limit
minimum, the machine will directly perform the next point detection.

2. When executing Auto Run, if the measure detect that the gap is less than the set Limit
minimum, the machine will report an error and prompt the test result, which is judged by the
operator.

EX : As shown in the figure below, the measure value is 0.577mm, the set Limit value is
0.6mm, 0.578 < 0.6 mm, the machine will report an error and prompt the test result for
operator to make the proper action.

2 [ W T 8§ [alarm Information [
Creation Info  Properties

Alarm Details: | ~
Mo oo Yl oo 0.577 i e 08 e loder ALl # Center the measure to be measured under the cross-hair. == :
\ Use "Zoom" and the cursor keys for fine adjustment.
® Press the left trackball button to exit trackball mode. P
oo a0 0meo 00 00
larm Recovery Dptions: Camera Settings Trackball
et
A:P ¥3 # First Feature
: |c:V:amhles\new1 102\new all wafer dot\Edge U =
arkBoaid s Passth g 1acs: HiHHHHH ) t HH
5 . =H Adiust Use cursor keys to offset search region

Test Score: |98.91

# Second Feature
Ic “\camfiles'\new1102\new all wafer dot\Edge D

Adjust Use cursor keys to offset search region
Tegt Score: (99.13

| Severiy State

Date
eeeeeeeeeeeee T Tuesdas Noverbe 282020 1019 |
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EX: As shown in the figure below, when measure detect cannot detect the setting edge
feature, the machine will report an error and prompt the detection result.
» The first feature can’t be detected.

Alaim Detals: i
The model (c:\camfiles\new1102\new all wafer |
dot\Edge U[0]) was not found. Vision error code: 0
Locate score: 0.000000.

Creation Info Properties |

# Center the measure to be measured under the cross-hair.
Use "Zoom" and the cursor keys for fine adjustment.

® Press the left trackball button to ext trackball mode.

Camera Settings Trackball

# First Feature
Ic:\cavrﬂiles\newl 102\new all wafer dot\Edge U

Adjust Use cursor keys to offset search region
s [

# Second Feature
Ic‘\/:amfiles\nem 102\new all wafer dot\Edge D

Adjust Use cursor keys to offset search region
Test Score: {3848

* Limts
Minimum: (0.500  mm

Maxdmum: {1200 mm

# Results
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After setting up and repeating measure detection, the failure rate of measure detect was
too high in W compnay, it’s about more than 30% due to the edge can’t be found or caught
the wrong edge issue.

The respective gap between each group of VRM & VRM modules or VRM & Connector
modules, the feature edges are not clear or cut unevenly, resulting in no catching & wrong

grasping.

Detected Failed Failed
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Troubleshooting 15t step:

» Adjusting camera setting brightness & contrast matching, the measure failure rate
from 30% reduced to around (Customer’s measure detect failure rate
requirement specification < 2%)

»W company was complained the camara vision device capacity issue and requested it
need to be changed to another type for the complete VRMs & Connectors edge
detection function requirement.

Carnera Settings bt Carnera Settings e
; l Zoom  — | B
oo - | [30] N
Brightness: Jl a0 Brightness: Jl ‘
Contrast: Jl il Contrazt; q
Dizplay Neede Gauge: |Mone - ‘ Dizplay Meedle Gauge: |Mone A
Expozure/Strobe Control EwposuresStrobe Caontrol
[ Light Cantral 1; | 28000 _I;l T [ Light Contr
Set Original Yision Settings | Set Default Yision Settings | Cloze | Set Original Vision Settings | Set Default Vizion Settings | Cloge |

\/

New camera setting parameters

Original camera setting parameters .
g &P matching
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Troubleshooting 2"d step (root cause):

» Gaps between each group of VRM & VRM modules or VRM & Connector
modules, the edge line of features were not clear or cut unevenly, color

inconsistency , resulting in features were no capturing or wrong feature
captured.

VRMs & Connectors’ PCB cuttin . )
: 2 PCBs’ edge cutting lines
side edge

_ weren’t have the clear
& /2 line feature for the

vision identification
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Troubleshooting 2" step actions:
1. Used the inner clear line which is just beside the edge to be the edge detect feature.
2. Increasing the low limit (5 + 3mm). (3mm is the gap from the edge to inner clear line pattern)

3. Increasing the high limit (8 + 3mm). (3mm is the gap from the edge to inner clear line pattern)

PCBs’ edge cutting
lines weren’t have the
clear line feature

Inner clear line to
be the feature for
measure function

/// TW /EI"IE Electronic Assembly Equipment 17



camal(,t Measure Function Troubleshooting

Measure Function Testing Result Success

1. After changing the inner clear line to be the measure feature and re-defined the
Low & High limit the measure function detect failure rate from 10% reduced to
1%. (Customer’s measure detect failure rate requirement specification < 2%)

2. Three full wafers testing which with measure function and real dispensing the
glue were success, the detected failure rate which no feature captured or wrong
feature detection < 1%.
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Thank you !
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