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Pre-Assembly Die Attach Wirebond
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UM16 Die Attach Top Defects

INSUFFICIENT EPOXY ON
EXCESSIVE EPOXY ﬂACKSiDE EPOXY ONLEADS  FOREIGN MA TERIAL

Insufficient

Epoxy Area
Epoxy Area Fail

Shape too
large/small

Pareto Chart of UM18 Die Attach Machine Error Log
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+ Frontof Line Assembly Process Flow
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Epoxy Coverage Criteria
6 PBI

100

GOOD Epoxy Coverage REJECT Insufficient Epoxy
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KPIV

FMEA
FMEA (Quick Wins)

6 KPIV

Input- Output Worksheet

POVs)
aracteristic of Output
| wwoms | Sosmer | seeceeon ]
Quality of Epoxy Dispense No Insufficient Epoxy 100% Epoxy Coverage
Quality of Detection Pre-Bond Inspection 100% Detected
Process Inputs (KPIVs)
] i ot | i T T
1] [ e VA WLESS11034  RawMaterial / Information Epoxy Thawing time e
Material Viscosity Viscosity =8,000
B e VA WLSES11034  Raw Material/ Information Epoxy N o
a3 Material VA WL#SS11034  RawMaterial / Information Epoxy Epoxy Candition No Air Bubble
s ,,,"“'""mm VA WILESS511034  Raw Materal / information Epaxy Floor Life | Expiration 24 trs, Floor life
Material
6 Preparation VA WL #ES11034  Raw Material Within S-Ratio 1.35 +/-
T EpoxyDisponse VA  WLHSS10M4  ProcessControlMethod POV DBPEMS  pispance pressure Within 20 -60 Kpa
8 Dispense VA W.#8511034  Process Control / Method Dispanse Nozzle  Dispense Tool Size  Correct Writer (0.3 Diameter)
9  Epoxy Dispense VA W #8511034  Process Control / Method Dispense Nozzle Dispense Tool Cleaning Cleaning every 3 days
10 Epoxy Dispense VA WL #8511034  Process Control / Method uw-""‘ Epoxy Pattern X pattern
11 EposyDispense VA  WLAES110M4  ProcessControlMethod Dispanse Nomle “™* m""w‘ Nane
Break Tail Break Tail offset 600 counts.
12 EpoxyDispemse VA  W.L#8S103  ProcessControl Method reak Tail Parameter brsigeles
13 EpoxyOmponse VA WIASS1104  Process Control Method POt 88003 epony Staging fOpen Time None
Anvil biack levelling
13 Epoxy Dispense VA W 88511034  Equipment / Infrastructure  Anvil Block Anvil Block Planarity Maxism 20 microns
Red Coaxial Light
14 E’:’"""" VA WL #B511034  Equipment/ infrastructure  PRS lighting m!""“""' Within Coaxial 0 - 100

Innotficient
Epoy

I8 ¥ Continuous |
Disersts?

Opecating | Unitaf
| Range (1o (Meesire
oie?|  X) | (uOM)

Procsss Sap

Matarial Preparaticn

[

2 Malerial Pregaration T Oiscrote

3 Maferai Prepsration Epoxy Epoxy Candiion 10 Discrets  NA NA
4 Materal Presarticn Epoxy Fioos Lie { Expiration 10 Discrels WA NA
3 Matorinl Loadfame Teadirame Roughness. 90 Discrete WA WA
[ Epory Dispense it Dispense Prassare 10 Discrste NA A
b Discrote

8

14 Epoxy Pre-bondinspection PR lighting W.“""’"".

Characteristicof Input |
(KPIVIX)Potential |~ | T T ___ T _ _____ |FinalDecision
Cause | Score | Decision s D RPN | Decision |
1 Thawing time 1 Discardthe X 6 3 2 | % . Discardthe X  Discard the X
2 e U 1 DiscardthoX 6 3 2 3% DiscardtheX  Discard the X
3 Epoxy Condition 1 Discard the X (] 3 2 36 Discardthe X  Discard the X
4 Fioor Life | Expiration 1 Discardthe X 6 3 2 38 Discardthe X  Discard the X
[ & Leadframe Roughness 9 Select X 6 3 6 108 Select X
6 Dispense Pressure 1 Discard the X 6 3 2 36 Discardthe X  Discard the X
7 Dispense Tool Size iy Discardthe X 6 3 2 36 Discardthe X  Discard the X
8 Dispense Tool Replacement 9 Select X 6 3 5 20 Quick Wins Quick Wins
8 Epoxy Dispense Pattem 1 Discardthe X & 3 2 3 Discardthe X  Discard the X
10  Dispense Nozzle Cleaning 9 Select X 6 3 5 90 Select X
1 Break Tail Parameter 2 Discardthe X & 3 5 90
| 12_EporyStaging(OpenTime _ 8 _ SelectX 6 3 5 9%
13 vil Block Plana 9 Discardthe X 6 3 5 %0
14 Wﬁ"ﬂ“"“m s Selectx 6 3 3 &4

funnel Worksheet

Epoxy
Dispense &
Pre-bond
Inspection

10 MATRIX
Occurrences =11 KPIV's
KPIV's =14 Detection = 3 KPIV’'s
i Occurrences = 4 KPIV's
KPIV's=7 Detection = 3 KPIV’s
FMEA VALIDATION
Occurrences = 3 KPIV’s
KPIV's =6
Detection = 3 KPIV’:
Quick Wins =1 s 4




3.1

0 5 10 15
P 0.0477 15 95
15
10
e Test ChiSquare Prob>ChiSq
o Likelihood Ratio 6.648 0.0360*
[Pearson 6.085 0.0477* ]
:5, 050
9 _
3.3 -
P 0.0106 75 95 75
60

= Contingency Analysis of Result By Open Time
# Mosaic Plot

E

=
i
o

OpenTime e

10 —

ChiSquare Prob=ChiSq
10736 00569

14,954 0.0106* |

100
Pea!son
075

Omins 15mins 0mins 45 mins G0 ming 75 mins
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# = Bivariate Fit of Insufficient Epoxy By Break Tail Offset Linear Fit
200 Insufficient Epoxy = -50 + 0.3657143"Break Tail Offset
Epoxy Dispense Summary of Fit
Writer/Needle uare 0814849
10 RSquare Adj 0.768561
Root Mean Square Error 3646329
Mean of Response 78

Observations (or Sum Wgts) 6

insufficient Epoxy
8

—

Breaktail offset ht, 4 Analysis of Variance
30 - -

L | | | o

%0 e w0 w s W w0 geand 090269

Breakﬂduhy Break Tail Offset = r—

* ——Linear Fit Break Tail Offset 350 187.0829
¥ —Bivariate Normal Ellipse P=0.950 Insufficient Epoxy 78 7579446

3.5 -
PBI Attribute MSA( )
Attribute MSA PBI

- s Agreement Comparisons

Rater
Trial 1 Triai 2
Trial 1 Triat3
Trial2 Trial3

Assumptions Inspection pass Inspection failed Machine PBI error
e Fromrow 1to 8 From row 9 to 11 due to Epoxy Area Fail
darkening of the pad
on the last 3 rows.

P >05

95 PPF PBI
15



~ Conti i - Conti i dfy
wixtoniingency Ao iysie st Ressltn AN Mok planesi by Surface Roughness (SR) Measurement Analysis ‘ ANy OF By i iy
4 Mosaic Plot 4 Mosaic Plot
100

—_ = |5 z 1.00
0rs N : 075
L - oy Analyi f J PA Colamn By Serece Bosghern (S5
) Good ik I ;5 . p 050
- Jasime el 025
o0 1 5 2 7 .

Result
a
8

000

Standard PPF UAPS UM16

Leadtrame J Roughen Roughen RN
Anvil Blockplanarity u L
Test ChiSquare Prob=>ChiSq ChiSquare Prob>ChiSq
Likalibocd Doti ncc oz104 = = ibaad Boc 254,507 Javera e
Pearson 0.658 0.71 96] B e [Pearson 154.375 <.0001* ]
13 14 15
6 KPIV 4 KPIV
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41
OEM PBI 20.5

+ Science Principles of Light and Shadow

Light is form of Energy, which makes things ,4[ PBI Light I Light is called unpolarized if the direction of
4.2 visible. this electric field fluctuates randomly in time.

Light is an electromagnetic wave, and the
electric field of this wave oscillates ——
perpendicularly to the direction of propagation

Objects that do not allow any light to pass e
through them are called Opagque objects. By placing a linear polarizer over the light
= ] source, to eliminate glare and hot spots from
A Shadow is formed when light fall on an reflective objects.
opaque object

A Shadow is formed in the direction opposite to
the source of light

The brighter the Light, the darker the Shadow

Without Potanzer Polarizer over Light

Source or Lens

16

EP  Error Detection/
. 3 Defect Preventi e : Moderate ‘Medium Risk Medium
6 - _" m Low Effective  Cost bt 3

P | Effect Detection @
- kbl

Solution Type Category
Novel New/ Unique solution not present on other existing machines
Innovative ‘Out of the Box thinking using resources on-hand into useful tool or solution
Benchmark Fan-out project type coming from different sites, plant or same machine technology
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Alternative Solution

EP Level

Selution |

Category
Type

Effectiv Risk of
eness Failure
° L] T L]

Selection Criteria

Decision

e "™ [ o g <o |
! sl Change Dispensing Tool
Condition Stamo toal “ Innovative 7 5 T L] 28 m
L the workable idle
Epoxy time of Auto dispense - Innovative [} ] 7 1] 34 GO
2 Staging/ nozrie cleaning.
Sy . u-ﬂ:;%-'- _ Innovative 7 1 5 ° 22 LGX-l]
e TUREE N e o e 1+ 34
i e e _ Innovative 7 1 s ® 22
st _ Innovative 0 7 r ° 32
4 ugnting wm n Benchmark ° 1 s ° 24 ETXelo]
Setting a"m' - Benchmark ° 1 5 ° 24 LX<l
4.5
Evaluate suitable optimum setting for Break Tail Parameter using DOE
Y {Key Output) Insufficient Epoxy X (Key Input)
DOE E— Pou O T T R
Null Hypothesis Ho:F1=F2 no significant factor 1 Break Tail Delay Continuous 100 to 400 ms
” Ha: at least one factor is 2 Break Tail Offset Continuous 100 to 600 count
e esis significant hahmdhmr?;mm Contour Plot of Result vs Break Tall Offset, Break Tad Delay
Iresonst i a= 700
- No. of Factor: 2 - .
100-300 ms o olfarz L - |
DOE Summary Repetition: 1 ® R el »
- Control Leg:1 ¥ =
250-450 No. of Lags: 13 u E
Statistical Test Design Of Experiments (DOE) : :
The ff factors are significant
Break Tail Delay !
Break Tail Offset
Statistical Result  groy Tail Delay” Break Tail Delay ~ *
x:Tﬂllmmmm .50 w0150 200 250 M0 350 0 &S0
value < 0.05 Standarized Bect Break Tail Delay
17 DOE
4.6
Evaluate suitable optimum setting of Pre-bond Inspections (PBI} using DOE
Y (Key Output) Insufficient Epoxy X (Key Input)
= Pareto Chart of the Sandurdized Efecs | Factor Name
Unit of Measurement PPM _ Fesponse s Yield & = 0105) A Coaril Light
= Ho:F1=F2=F3=F4 E B Ring Light
D OE Null Hypothesis no significant factor : g ;B?‘jfghlyu
Alternative Hypothesis aitslz?s;i;nc:n?mr & e Mo
PBI g e I Ughting Typ * Side Light
No. of Factor: 4 - = ©
No of Runs:16 s . Side Light
DOE Summary Repetition: 1 e P
Control Leg:1 = i 6 LE>
No. of Legs: 32 TR i -
s Design Of Experiments
Statistical Test (DOE) e
Significant Factor: Side a0 p
Statistical Result Light & Type of Lighting v C)
with P value < 0.05 = wighting Ty C_Ultra Bright
18 DOE
Practical Problem | Does New Pre-Bond Inspection setting is effective detection control?
MSA Null Hypothesis Ho: Acceptable Alternative Hypothesis Ha: Unacceptable
Statistical Test Attribute Measure[nent System e o
PBI Analysis =

Statistical Result

Decision

Kappa is greater than 0.75 indicating
Good PBI inspection.

Effectiveness is greater than > 90%
acceptable.

Over-rejection P(FA) is less than < 5%
showing all good units are accepted.
Under Rejection P(Miss) is less than <
2% showing all good units are being
rejected.

ACCEPTABLE

934715
934715
934115
977248

19 : Attribute MSA

= Conformance Report
P(False
Assumptions
Bt e PO o - Good
Tral1 00000 00000 lconform= Mo Good
Trialz 00000 00000
00000 00000




4.7

4.8

2018 5

8
PDCA

Poox | e ] 00000 oo | oo | ar |

Valid True
Insufficient Documentation
Epoxy Dispense  Implement open time
due epoxy dry until 60 minutes. s Piamit
up. & RMS Update
Insufficient Auto e
Epoxy Dispense  Nozzle Cleaning
due incomplete  every 10 min S
dispense pattern. machine idle ?nn Update
Break tail
Insufficient delay range from 100
Epoxy Dispense  to 300 ms and Break
due incomplete Tail offset is ranger A
dispense pattern. from 250 to 450 ?ﬂu Update
count
Poor detection of Toolng
insufficient I.l_ulllttl Bright Avaiabisty
Dis Light with double
Epoxy Dispense i jiohtfor PBI,  Wwsumeacnoe
m AAttach Machine

from 250 to 450 count

Use Ultra Bright Light
with double side light
for PBI.

Wrong Parameter  Altered
used parameter

‘Wrong Parameter Altered
used parameter

Lack of availability No spare

Update DA e-Parameter,
Update Recipe Management
System (RMS) and Lock the
parameter.

Update DA e-Parameter,
Update Recipe Management
System (RMS) and Lock the
parameter.

Update DA e-Parameter,
Update Recipe Management
System (RMS) and Lock the
parameter.

Update requirement &
Inventory in DA Tooling
Management

Result

JUN i ™
nm | o Sniang



4.9

410

300 PPM
IE

#1 Implement OPEN TIME 60
mins is allowable epoxy
staging time. More than 60
mins the machine will auto
skip the leadframe in bond
process.

#2 Implement Auto Nozzle
Cleaning every 10 min
machine idle. More than 10
min machine idle, the
machine will perform Auto
purge / Auto Nozzle Clean.

#3 Implement Optimize
Break Tail parameter.

Break tail delay range from
100 to 300 ms and Break Tail
offset is ranger from 250 to
450 count base on DOE.

#4 Use Ultra Bright Light

with double side light in Pre-

bond inspection for PPF
Leadframe.

2018
99.8
2018 8

Best Solution
Level

1 Break Point

Break Tail Offs
600
Break Tail Delay

UM16

S By Uriter

s Jldle Period
i

ITail Off

Tail Delay

2 PPM

1.686

= =Target

1606EFoRE  pMAIC

150 1360PPM

1400
1200
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300 PPM
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18 Y18 18 18 G118 '18

=g |JM16 Package 1360 312 429 446 2 2
Baseline

Improvement

INSUFFICIENT EPOXY PPM TREND

AFTER

99.8%
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2|5/0 8|1(0 /20|10

700 700 700 700 700 700 700 700 700 700 700 700 700 700 70O 700 700 700 700 700 700 700 700 700 700 700 700 700 700 700 700
300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300

1/0/1/0/0[0 /0|00 D |0 0|0

20 UM16

PPM



UM16

TUD

5.1

5.2

99.36 99.98 62 2018 4 12 UM16

99.68 99.5

ieig | UM16 Assembly Yield Trend
100.00% *—0—0—0 *—o —— O 8.00
7.00
99.50%
LMWE'HJ Yield 6.00
99.00% =
5.00 8
= g
o saso% a0y
> 3
3008
98.00% >
200
97.50%
1.00
97.00% Ap( May' Jun' July’ " | Mar® r Iﬂay Jull .Iul.’l Aug Sep Dd'? 0.00
15131515 518181519191915 91518202011]
=t VOLUME (Mpcs) 22’1 1.83 4.06 3.55 319 5.02 340 3.36 547 379 347 530 363 4.07 451 ]99 ETII 195 268 235 170 2.05 278 242 IIM IISII 012 191 .‘112 413 !74
== sYield Target 99.50 99.50 99.50 99.5099.50 99.50 99.50 99.50 99.50 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99.60 99.65 99.65 99.65 99.65 99.65 §9.65 99.65 99.65 99.65 99.65
il Aissembly Yield 98.04 96.37 98.58 99.04 98.82 59.11 99,64 99.60 99.68 99.60 99.71 99.67 99.63 99.60 99.65 99.68 99.71 99.66 99.72 99.68 99.68 99.78 99,66 99.64 99.69 99.83 99.81 99.67 99.65 99.74 99.72
=== Die Attach Yield 98.36 99.07 99.33 99.50 99.98 99.95 99.99/99.96 99.98 99,95 99,99 99.99 99.99 99.97 99.96 99.97 99.98 99.98 99,97 99.99 99.97 99.96 99.97 99.98 100.099.99 100.0 99.97 99.96 99.96 99.98
21 UM16
UM16 Die Attach Machine Error Log
:.:, 4500
2 4000 3875
£ 3500
3
g 3000
15 = 2500
2 2000 1757
W 3500
§ 1000
& 500
5 2
(DLC) 25 K 35 K 9 Insufficl Ei A E AriiF i Epoxy Shar:r;Tao .
nsufficient [+).9 rea {+) 'ea ral
ey PNy Large/small
HFROM 3875 1921 1757
HTO 5 2 2
22 UM16

Responsible Doc #/ Rev Remarks

1 Generate PMCS (Process Change Michael C. PCMS #
Management) for all the Changes. - PTM_CAL_054478 Class 2
Update the Die Attach Recipe Michael C. .
2 Management Rodrigo M. MRS Recipe # A8152653
3 Update Die Attach eParameter & Robert H. Speci# 8585314
Tooling Matrix and deploy. Reniel P. Per Product/device
Update the Die Attach Work "
4 Instruction procedure and deploy. Michael C. = .
5 Update OCAP spec Michael C. Spec# 8585314
) FMEA# FO0004110
6 Update FMEA's Michael C. FMEA# FO0007193

7 Update Preventive Management | i s gpec# 8185999

)

6 INSUFFICIENT EPOXY PPM TREND

1600 gt 7 Start of Standardization

PPM
g

0 APR' MAY JUN' JUL'

“O-=UAW1 Package 1158 1016 1313 1108 1360 10751327 1480 1066 682 €1 40 37 S5 7 2 € 3 o0 1 0 o0 o0 0 0 O
=@==UAPS5 Package 1588 1628 1284 11621408 15161162 888 €6 71 125 30 19 8 10 6 3 1 2 1 0 0 0 0 0 O

P OCT NOV' ' FEB' MAR APR JOh JOL abc sEp ofT n8v: DEC' JMN FEB" J a8 Al
18 M8 18 18 "8 1a 18 18 1B 19 19 M9 19 M9 19 19 M9 19 19 19 19 20 20 0 0 W0 20 m

=@—UM16 Package 1360 312 429 446 2 2 2 4 2 5§ 0 & 1 0 2 10 1 0 1 0 0 ¢ 0 o
Baseline 700 700 700 700 700 700 700 70O 700 TOO TOO TOO 70O 70O 70O 70O 70O 700 700 700 700 70O 700 700 70O 70O 70O 70O 700 70O TOO
- =Target 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
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