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ABSTRACT

This paper discusses about direct material wastage brought by expiring molding compound
particularly for QFN-mr Packages.

An Engineering problem solving methodology was used to identify the material, its consumption,
cost, the root cause, and solution of the problem. The study aims to solve huge amount of
compound material disposed in the manufacturing line.

By challenging the current 24hours suppliers thawing time, it is shown that at 16hours thawing
time, molding compound already reached the required room temperature (23°C + 3°C). To
maximize the usage window of molding compound, the existing floor life of 24hrs was also
reviewed and after experiment, it was found out that it can still be extended to another 24hrs or
48hrs total floor lifetime.

Combining the 2 improvements, a total of 56hrs usage window for the molding compound from
24hrs usage window.
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1. INTRODUCTION

Molding compound is one of the direct materials
being used on our products. Normally, an
average of ~60% of the tablet/pellet compound
goes directly to the product, while the remaining
~40% is consumed for mold culls. Culls are
normal in transfer mold process. It is covered by
the computed usage rate [1,2,3].

Material wastage is our main concern and
molding compound wastage is the problem we
will be addressing. There is a 300kg per month
average wastage of molding compound caused
by floor life expiration.

Out of 300kg, we then rank each compound
material code and select the highest compound
wastage as vehicle for evaluation. It shows that
58T97227 material code of Hitachi
CEL9240ZHF10W is the top at an average
wastage of 20kg/month [4,5].

Wastage is one of the problems we need to have
special attention as it is one factor that affects
the process in terms of cost.

There are various reasons why compound
reaches its expiration and turn to waste like non-
linear loading of the lot with a possible delay in
processing at Front Line or in Molding Process
due to downtimes, machine sharing allocation
and also some excess withdrawals, etc. All these
reasons are valid and considered as normal
scenario in the manufacturing line [6,7,8]. Refer to
Fig. 4

With the high wastage of molding compound, the
problem statement is derived as:

High compound material wastage on 5ST97227
averaging 20kg per month.

2. REVIEW OF RELATED WORK

The study is related to moisture which is the
main concern if we will widen or expand the
usage window of molding compound. In relation
to moisture, research was made to better
understand what areas or condition is to be
considered.

Compound when still cold (10°C below) and
exposed suddenly to room temperature of
average 23°C will absorb huge amount of
moisture [9,10]. This condition is not good in
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terms on moldability. This condition is called
“Condensation Reaction”. Fig. 6.

What happen if there is high moisture on molding
compound?

It is like having a water inside the molding
compound which is crucial when heat is applied.
Effect of Moisture (Fig. 7)

1. Blisters on package surface

2. Delamination or poor adhesion when
moisture is concentrated on LF to package
surface

3. Critical to wire and die component due to
presence of vapor when heat is applied

4. Pop-corn effect as moisture will vaporize at

high pressure

To prevent compound from absorbing moisture,
temperature must be controlled. The temperature
of the compound inside its box or can must be
the same as the outside temperature to avoid
condensation reaction.

3. METHODOLOGY

At first, molding compound is stored in cold
storage under 5°C maximum temperature. When
production has a requirement, a withdrawal is to
be made, and thawed the compound for 24hrs in
room temp. Then after 24hrs of thawing, a floor
life starts until 24hrs of usage in the line, the
excess compound after 24hrs floor life will go to
scrap bin or simply, a wastage.

Molding Compound- A moisture sensitive
material which requires environmental control in
terms in storage, thawing and usable production
window.

Molding Compound Thawing is a process in
which compound withdrawn from cold storage
must undergo a staging process of 24hours or 1
day under required environmental condition.

Room Temperature: 23°C = 3° (Alert: 21°C to
24°C)

Relative Humidity: 40 to 55 %RH (Alert: 41% to
51%)

Molding Compound Floor life is the effective time
wherein mold compound can be used for
production currently set to 24hrs.
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Malded Strips

~60% goes to
the product

Pellzt

~40% goes to
the culls

Fig. 1. Distribution of compound in 1 mold shot
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Fig. 2. Compound wastage per quarter
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Fig. 3. Expired compound per material code
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Fig. 4. Contribution of each scenario in compound expiration

Expired Molding Compound is the time after
24hrs floor life is consumed wherein mold
compound is scrapped.

1% discussion is from Thawing and its main
purpose is to equalize the temperature of
compound to room temperature to avoid
moisture absorption. To equalize is the key word,
meaning it should be the same temperature of
the compound inside the sealed box or can to the
outside temperature which is the room
temperature. This challenge the 24hrs defined
thawing time if how many hours the compound
will normalize of equalize its temperature from
cold storage to thawing area.

The result shows a very impressive data; at
14hrs the temperature already reaches the room
temperature or considered equalized. Then
another run to have repeatability data and again
the readings confirmed the previous data.

But 14hrs is almost the boundary of just
acceptable temperature. So 16hrs is the safest
and has buffer in case of any process shift.

2" discussion is the floor life of existing 24hrs.
Floor life means the compound usage time in
molding process after thawing stage.

Compound even after its manufacturing already
started to cross link, it means it started its
reaction between the resin plus the hardener and
other components inside compound but on a
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very slower rate of reaction as the temperature is
very controlled at 5°C.

A rapid reaction rate will happen if exposed to
room temperature of average 23°C as shown on
Fig. 11.

So, considering the floor life, it is link to the
performance of compound flowability. Referring
to the list of compound characteristics, spiral flow
and gelation time are the critical characteristics
that need to be checked.

Supplier laboratory data on the analysis of 2
critical characteristics of molding compound, it
still passed specification even when used at
24hrs floor life. Note that the existing floor life is
only 24hrs. Test result is on Fig. 13.

Combining the condition, 1% the Thawing time of
16hrs and 2™ is the floor life of 48hrs, there is a
total of 56hrs window usage for a molding
compound as illustrated on Fig. 14.

4. RESULTS AND DISCUSSION

With the good results on initial test and data
gathering, final stage of assessment is the
reliability performance of the product. A reliability
check was fully assessed to confirm the initial
data and result.

1% test is the MSL3 for moisture impact to the
product.
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=« What happen when improper handling?
" DIRECT ™

. EXPOSURE
10C & above
Moisture EFFECT
—
Moldability Properties
AFFECTED
Compound Temp Compound Temp
below 10C still below 10C

Fig. 5. Supplier data in proper handling of compound

= Liquid
absorption

Cooler temp

Fig. 6. Condensation reaction

conpound - bend

Fig. 7. Defect and reliability effect of moisture to package
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SdegC Temp

Cold Storage

Fig. 9. Methodology on how temperature reader plant inside the compound box to read for
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24hrs Thawing

Floorlife Scrap Bin

FOCUS

Fig. 8. Compound handling flow

Inside the cold storage on the cans/box of
molding compound to be withdrawn, had
inserted a temperature probe (middle inside
of compound plastic bag) to read the inner
temperature from the cold storage upto
24hrs of thawing to the thawing room.

temperature

Compound Time and Temperature study:

TEMPERATURE MONITORING

Specs: 21-24degC (Room Temp Alarm Limit

Room Temperature data:
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Conclusion

With the data abowve, it is confirmed that 16hrs thawing time is already match the temperature of the room vs

compound temperature.

Fig. 10. Actual temperature data inside the compound during thawing stage
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Curing stage of molding compounds

Molding | PMC
EMC Ware house and
making transportation
Thawing
(below 5C)
L —1
A B Cc D
stage stage stage stage

Fig. 11. Reaction rate of compound each stage

Ingredients impact on
molding compound properties!
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Fig. 12. Molding compound characteristics

Spiral Flow Degradation vs Floor Life
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Fig. 13. Spiral flow test and gel time result
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24hrs 24hrs
| Thawingtme | Floorife | Expired (Apply OCAP)
FROM >> . | |
16hrs 48hrs(24+16+8)
Thawing time Floorlif
S | JIme oorie | Expired (Apply OCAP)
. | |
| | '
Fig. 14. Final recommended compound usage
+ Table 1, Test Precondition and Reflow
MSLLlevel ~ Units % Moisturelncoming  Bake Moisture Soak % Moisture after Soak Solder Reflow
Eval - 16hrs thawing time e
260°C,3X
3 2 0.06%% 0058 Solder Reflow performed within
15°C 30°C/60%RH 4hrsof
192hrs i
Ctrl- 24hrs thawing time ur Ol ok
Board Type (Poly|
3 115 0.061% 0033h
Note: The % maisture data may not be very accurate dle to the low weight of the test groups combined with the accuracy of the balance
Electrical Fail Visual Inspection
m.l Units- D Test Moisture ~ External
Results Related Cracks Comments
Eval - 16hrs thawing time
3 D) 02 0 o All units passed ATE at post MSL3,
(trl- 24hrs thawing time
(1 unit faled was validated marginal per TPE Tito Alongcao)

Fig. 15. MSL3 moisture test
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: . Floor life extension
Purpose [Objective PROJECT #3
i _ 788490BCZX 788490BCZIW
Reliability Trial Test Conditions | Duration W Extend Compound floor life 24hrs Control
from 24 hrs to 48 Hrs
SAM I Done (refer to slide 14} Done (refer to slide 17)
MSL3 Done Done
Pre Conditioning: Bake (125°C ATE
Moisture Sensitivi -
edec Level 3\"“5’ 24 hrs) SAM Done (refer to slide 15) |l Done (refer to slide 18)
PC ELteu Soak (30°C / 60% —
+TC STDO20/ RH /192 hrs) Sl
JESD22 A113 reflow ATE
= T.:ESDB A‘I! Mm +65°C +150°C Done (refer to slide 15) | Done (refer to slide 18)
Done (refer to slide 16)
Pre Conditioning: 33*2'94{::;": ! MSL3
Moisture Sensitivity =
PC Jedec Level 3 et SRS QShATE
- + UnBiased Highly RH /192 hrs; 3x + LEAD
UHAST | Accelerated Temperature Reflow EQT”"‘ LECHNINS.
and Humidity Stress ZESA%; T
JESD22 A118 130°C/B5%RN
. 500h
High Temperature . :
HTSL Storage Life 150:C-nobers AT
JESD22 A103 : ATE

Fig. 16. Full reliability test result summary

M NOTE:1 cycle=2 strips, 25 cycle=50strips
Hypothesis Statement
Thie Levels of X, if

i Unit of discrete or _ Graphical e Sample

Y (or mini Y) Measure Y treated as X na’a;(reof convertedinto - Altematw_e Analysis Statistical Test | Beta | Alpha ks

discrete L Hypothesis
Delamination | visual | Discrete Floor life Discrete N\?V:LZWS?h]:f Ho: Prirow=Puige | Hat Pranon#Puige | Mosaic Plot Z-Pr?rio;;tlon 01 | 005 | 25Cycles
Package Sticking | visuel | Discrete Floor life Discrete N\avrlrdiwsé‘%hl:srs Ho: Preron=Puide | Ha: Praron#Puige | Mosaic Plot Z-Prgl_gztlon 0.1 | 0.05 | 25Cycles
Crumpledstrip | visual | Discrete Floor life Discrete Nvav(liws?h?srs Hot Pharon=Pyige | Hat Prron#Puie | Mosaic Plot Z-Prc%;z;tlon 01 | 0.05 | 25Cycles
) Ho! Uarow=pvide | Ha: Pnarron wide

. Microns . . ! Narrow:24 hrs . o ' Oneway  [2-Sample T- Test .
Warp Strip (um) Continuous Floor life Discrete Wide:S5 hrs Ho: Onzron=0we | Hat OharontOwie vz | 2Variance Test 0.4 | 005 |42 readings
Package Crack | visual | Discrete Floor life Discrete N;Vrlrdoewsé‘?h!:srs Hot Phron=Puige | Ha! Praron#Puige | Mosaic Plot Z-Pr(_mtlon 01 | 005 | 25Cycles
Package Chip-out | visual | Discrete Floor life Discrete NvavizoeWS?h}r‘? Ho: Prsros=Pue | Ha: PranonPinge | Mosaic Plot Z-Pr%ﬁtion 0.1 | 005 | 25Cycles

) ' . ’ . . Nerrow:24hrs | o o . . 2-Proportion

Voids/Inc.Fill | visual | Discrete Floor life Discrete Wide:S5 hrs Ho: Phrow=Pvie | Ha: Praros#Puie | Mosaic Plot Test 0.1 ] 0.05 | 25Cycles

Fig. 17. Statistical validation plan
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fdation Plan and Resul
- e | LevelsofXif Hypothesis Statement e -
Unitof | treated discrete or Graphi Sati
Y (orminiY) X nature of Alternative Statistical Test | Beta | Alpha
Measure | as X mmﬂn Null Hypothesis ot Analysis Siza
Delamination | viual | Disrete Flor e Dicrte| OIS P | o e | MosicPt | TP | 1 5 | 5y
~Contingency Analysis of Criteria By Condition 4 = Contingency Table
nputs ~ Comments A . c“"::ss At 95% confidence level, with
... - 1 Tohal % a p value of 1 there is no
Col% A ; :
on . o e Significant Difference in
0 . A e | terms of Delamination
i g P c | 5000 between Narrow and Wide
2 000 10000 .
Esns o s » | Mold Curing.
o 000, 5000 5000
5000 .
2 =T oo t0m__ Decision: Accept Ho
i 000 10000
— — 4 Tests
Delamination: SCAT Momlonng . N ok Rewn)
Result: Passed- No lead delamination 100 0 0
JCR O 180 of O Test Chisquare Prob>Chisg
Likziihood Rafio 0.000
Pearson 0.000
Fisher's
ExactTest Prob  Alternative Hypothesis
Left 10000  Prob(Critaria=Pass)is greater for Condition=24hrs than 56 hrs
Rickt 2001 Bon(c <] apditions! than 24hrs
| 2-Tal 10000  Prob(Criteria=Pass)is different across Condition

Fig. 18. Statistical validation result for delamination

Validation Plan and Results
Te | LevelsofX.if Hypothesis Statement
Unitof Y treated disurete or Graphical Sample
Y (or mini Y) e & X nm’:enf dinto  NullH Alternative Analysis Statistical Test | Beta | Alpha Size
discrete o
Narrow:24 hrs 2-Proportional
Package Sticking | visual | Discrete Floor life Discrete Wide:56 hrs Ho? Pranow=Pynge | Hat Prismow#Pye | Mosaic Plot Test 01 | 005  25Cycles
Two = Contingency Analysis of Criteria By Conditi: a=C gency Table
2 Mosaic Plot =
] 0 Criteria
ops  Inputs ~ Comments P s At 95% confidence level,
Kty with a P value of 1.0 there is
. —— significant difference in
Irs 80 8 .
o soco soo0 | terms of package sticking
c 5 ;
§ i between narrow and wide
£ 56hrs o = 50 1 floor life
Condition b 000 5000 50.00
5000
0.00 100.00 Ll
) - o 10 10 | Decision: Accept Ho
» 000 100.00
4 4 Tests
b
N DF  -loglike RSquare {U)
100 ] 0
- Test ChiSquare Prob>ChiSq
° Likelihood Ratio 0.000
- Pearson 0.000
24 Hours Floor Life 56 Hours Floor Life Fisher's
. ExactTest  Prob Alternative Hypothesis
No Package Stlckmg on Tool Lef 10000  Prob(Criteria-Pass) is greater for Conditicn-24hrs than 56 hre
% No Package sticking during tool releasing and with good bleed-out on airvent b it - il '_'“f"' i dags than 24hrs
& No chipping or any manifestation on package during visual under LPM I 2Tal 10000  Prob(CriteriazFass) is diffsrent across Concition |

Fig. 19. Statistical validation result for package sticking
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— Levels of X, if Hypothesis Statement
Y(orminiy) | Mnitof Ytreated X naturaof| _discreteor Aternative | S0l | goytical Test | Dota | Alpha | S2mPle
Measure  as " somrert ints - ~ Anatysis Size
Crumpledstrip | visual | Discrete Floor life Discrete | NATOWIZAAS | b Praou=Pue | Ho: Prarow®Pus | Mosaic Plot ""“”]E’;’s’:“’"“' 0.1 | 005 | 25 Cycles |
Two ~ Contingency Analycis of Criteria By Condition S Contingency Table
Props  Inputs  Comments e D) Crtana o, fi ce |
1.00 Couni [Fail  Pass Al 95% confidence level,
078 Habs with a Pvalue of 1.0 there is
i 5 Row % no significant difference in
s kel [ I T terms of crumpled strip
o II‘ s 80,00 between narrow and wide
£ 0.00| 100.00 $
E s6hs o 50 50 floor life
= 000 £0.00 50.00
£0.00
0.00 400.00 ~il . ~ o
9. 0000 Decision: Accepl Ho
0.00 100.00
A Tests
. [l of LogLike RSquare (U)
coErol 13 100 o L]
- Likelihood Ratio 0.000
24Hours Floor Life 56 Hours Floor life iasing oos
hsners
H H i i Exact Test Prob  Alternative Hypotnesis
No Crumpled strips during validation Len 10000 Prob(Ciilenia=Pass) is areater for Conalton=24hrs than 56 hrs
+ No Crumpled event from ing of tool until strip feed out " E ran 2anes
[27a 10000  ProviCteriarass) s aerent acioss Canation |

Fig. 20. Statistical validation result for crumpled strip

Validation Plan and Results

Unit of Toee sl j : Graphical Sample
Init or raphical |
V(orminl¥) | poepeure |¥ troated as X natureof | converted inta | Null Hypothsis Analysie | Sttistical Test | Bata | Alpha | T,
discrete
Oneway |5 cample T- Test, o1 | 005 | 10 Cyctes

Narrow:24 hrs | Ho: phrow=jiose ¢
Warp Strip microns | Continuous Floor life Discrete | \yide:56 hrs | Ho: onamow=owe | Ha: uarowsowse ‘an::::?}raph 2-Variance Test

Floor life: 56hrs

@ - Summary Statstics 4 ~ Fitted Normal

Two
< Quanuies
Means Inputs H=— - 100.0% maximum 04754  Mesn 0200766 s Parameter Estimates
o] owss  ampe 9007441 “ype Parametsr  Estmaie Lowsr95%
0% o Upoer 95w Mean C4178878  Locien JS2%7ew " o3wigaan o4
= wartie awer an 03 aperaion o ot
% oo M O hen  werRSWMein OIMIDT  opiKeNN3ec) = -7 273NN SEIS
Pl=s 200% avame 0seirs 4 Goodness.of Fit Test
03 05 04 045 08 WoN v3n <napio-%s
ast ozl
- P 62041 5021707 01060
Normai(2 39575003874 1
R e MR NGI& Ho = "Fe dala [s Form Bre Normal distnbution Small

Dvakies reiect Ho

= Fitted Normal

Floor life: 24hrs

Both data set are Normally s Parameter Estimates
. —_— Tyoe  Paiomeier  Estbnots Luwes 9% Upper 3%
Distributed based on Normality = o 4 967 Location 041187 03674141 04262259
~ ToUn  uarme Uszcws LowsrvswmMemn yswraray  Disoermion o 0308377 00234898 00451137
Test omied | B el 20 Senlkeinoes) - 633363701049236
0w nuamte D311 2 Goodness-of-Fit Test
03¢0.50 04 042044045540 05| 100% hapiio NI W TaaL
oo 0302 W ot
Fred 0382 0912119 00700
e G 0o ——— 0.362 +I5Ta 115 = 7Fs dala 13 For Fre Mormmal aiatrbuton Omall

Pvakav e o

Using 10 mold shots equivalent to 20 strips for warpage validation on 56hours and 24hours
ftoor life, warpage is Di based on normality test.

Fig. 21a. Statistical validation result for warp strip

Validation Plan and Results

= o s of X, IF Hyputhesis Statement.
Unit of b screte or Graphical Sample
¥ (ar mini Y) ¥ treated as x nature of Alternative Statictical Tast | Bata  Alpha e
Measure converted Into | Null Hypothesis Analysis Size
x H
discrete ypothesis
Ho: pnarow=hrame | Hai narows pwie

Microns | Narrow:24 hrs P, : Oneway [2-Sample T-Test . . s

Warp stip Camy | Continuous Floor life Discrate | o s | Mot Gumrowmovate | Hat Onavomstawnie | uene@¥ [Z29mP S 17 Te 03 005 K2 readings,

= O:\.wav Analvsis of Warpaae By Condition | Tegs that the Variances are Equal

B
0.45 0.040 3
§ ool 3 oos] -
=2 = 0.020]
0.3 Z 3
00104
S 0.0003 -
24 Hours FloorLite ' 66 HouwreFioor iife 24 Hours Flcor Life ~ 56 HoursFioor Ife
onamon Conaiton
MeanAbsDif  MaanAbsiDit
1t Test Level Count Std Dev 10 Mean to Median
24 Hours Floor Life 20 00308877 00230140  0.0220300
= 7 E s € p
56H Eloor Life 86 Hours Floor life-24 Hours Floor Life £6 HoursFloor Ife 20 00387441  0.0250405  0.0252450
Assuming unecualvarances
Difference  -0.01211 tRatio  -109345 taet £ KB L CEMuEh S CEINM 5. V.
Std En Dif OBren| 5] 05227 1 38 04741
UBpes CLON Brown-Forsythe 02264 1 38 06370
Levene 01440 1 38 07064
el ®: 09427 1 03316
Cenfidonce 005 Prb<t 01407 |001 002 000 002 0.04 AL

At 85% confidance level there is no significant differenca in terms of warp strips between 56hours and Zdhours flacr life in mean and variance

Decision Accept Ho

Fig. 21b. Statistical validation result for warp strip
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Validation Plan and Results
| T Levels of X, if Hypothesis Statement " .
Unitef |Y discrete or Grapl Sampl
¥ (or mini Y) M - X nm):euf tedinto | Null Hypothesis altmlaﬂu Analysis Statistical Test | Bata | Alpha Size
discrete fpothesis
Package Crack | visual | Discrete Floor life Discrete N\z’rizv‘vgg‘?h:s Ho: Praro=Pwise | Ha: Prarow®Pyige | Mosaic Plot 2-%.'?: :Oﬂa' 0.1 | 0.05 | 25 Cycles
Two = Contingency Analysis of Criteria By Condition 4= Contingency Table
Props Inputs  Comments [ESAA Crteta :
B Coul [Fal Pass At 95% confidence level,
| with a Pvalue of 1.0 there is
AR E—— | signfficant difference in
coo 5000 sooc | terms of package crack
c 50.00 .
§ ol between narrow and wide
€ 56hrs 0 50 50 ﬂoor ||fe
o 000/ 5000 %0.00
24n7s 56 hrs 50.00
Condition 0.00 100.00 ol
0 100 100 Decision: ACCEDt Ho
0.00 10000
4 Tests
N DF  -loglike RSquare (U)
100 0 0
Test ChiSquare Prob>ChiSq
Likelihood Ratio 0.000
Pearson 0.000
Fisher's
Exact Test Frob  Alternative Hypothesis
NO PaCkage crack Observed Let 10000  Prob(Critena=Pass) is grealer for Condition=24hrs than 56 hrs
- . 9 o 7 o= than 2dhrs
< No ife of package/micro crack at degating Iz-Tail 10000  ProbiCritera=Pass) is different across Gondition
Fig. 22. Statistical validation result for package crack
Validation Plan and Results
Unitof | treated Lt L:“‘d” ‘ et Graphical Sampl
Y(orminiy) | Unf X naturaof | _ CiEreteor Atemative | SPM! | siatistical Test | Beta | Alpha o
Measure | as X m‘\lm'hdlm Null Hypothesis Hypothesis Analysis Size
Package Chip-out | visual | Discrete Floor life Discrete N\:!rixs:é‘ihtsrs Ho: Prarou=Puoe ’ Ha: Prarou#Puge | Mosaic Plot Z-Proiosr:ional 01
™o - Contingency Analysis of Criteria By Condition 2 ~ Contingency Table
ol Commen 4 Mosaic Flot T, m g
05 Inpus  Comments = e R At 95% confidence level,
oy with a Pvalue of 1.0 there is
i Row's no significant difference in
24hrs 5 : ;
050 “ oo som s | terms of package chipout
. 5000 i
; | s betwgen narrow and wide
Esms. o = =0 | floor life
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Fig. 23. Statistical validation

result for package chip-out
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Validation Plan and Results
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Fig. 24. Statistical validation result for voids/incomplete fill

10Lots Line Stressing Result: TEST YIELD_56H Floorlife
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Fig. 25. Production lots line stressing
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Fig. 26. Projected zero wastage in molding compound

Result revealed that the performance of the
56hrs usage window is comparable with the
existing 24hrs floor life (shown on Fig. 15).

A full reliability run also resulted to passing
performance (summarized on Fig. 16)

A validation plan (Fig. 17) was made to check if
the change in floor life will affect product
functionality and quality. There are
several inspection and quality check made and
use statistical tools to validate if there
is/are  significant difference between the
original floor life versus the new expanded floor
life.

Based on validation plan, a statistical test was
conducted per identified quality risk with below
data and result.

To summarize all statistical validation results, at
95% confidence level there is no significant
difference in terms of all quality risk identified to
affect product performance if to change floor life
from 24hrs to 56hrs.

Line stressing on live production lots confirmed
that the expanded floor life of 56hrs did not affect
product performance as shown on Fig. 25.

It is projected based in line stressing results and
the required floor life extension to deplete
expired compound and zero out mold scrap by
2021.
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5. CONCLUSION

With the detailed analysis and study on molding
compound response to IC product, the expanded
usage window of molding compound is
statistically validated acceptable with passing
functionality and quality test performance. The
expanded usable window of molding compound
can absorb the delays in manufacturing process
that leads to a compound wastage.

6. RECOMMENDATIONS

With the convincing results even on Full reliability
and Line Stressing, it is recommended to use:

1. Thawing time to 16hrs
2. New floor life to 56hrs

Which is applicable in all tablet and pellet type
molding compound.

DISCLAIMER

The products used for this research are
commonly and predominantly use products in
our area of research and country. There is
absolutely no conflict of interest between the
authors and producers of the products because
we do not intend to use these products as an
avenue for any litigation but for the
advancement of knowledge. Also, the research
was not funded by the producing company
rather it was funded by personal efforts of the
authors.



COMPETING INTERESTS

Authors have declared that no competing
interests exist.

REFERENCES

1. Borricks R, et al. Hitachi chemicals.

Molding Compound Technical Data Sheet
and Laboratory Data; 2018.

Wei Tan, Hongjie Liu, Et al. The study on
the moldability and reliability of epoxy
molding compound. 2017 China
Semiconductor Technology International
Conference (CSTIC). 2017;1-3.

Lay Tatt Tan, Yin Yin Teo, et al. Perfect
molding challenges and the limitations.
2017 IEEE 19th Electronics Packaging
Technology Conference (EPTC). 2017;1-6.
Jeromerajan  Premkumar  Narasimalu
Srikanth. Moisture absorption mechanism
in epoxy molding compounds used in IC

encapsulation. 2006 8th  Electronics
Packaging Technology Conference.
2006;61-62.

Ranjan Rajoo, Xiaowu Zhang. Fast

characterization for moisture properties of
moulding  compounds: influence  of
Temperature and Humidity. 2011 IEEE 13"

Soriano et al.; JERR, 20(2): 69-83, 2021; Article no.JERR.64700

10.

Electronics Packaging
Conference. 2011;1-6.
Shufeng ZHAO. Moisture absorption of
molding compound and organic substrate.
2011 International  Symposium  on
Advanced Packaging Materials (APM).
2011,388-392.

Xingming Cheng, Wei Tan et al. Study on
the high reliability performance and high

Technology

thermal conductivity epoxy molding
compound. China Semiconductor
Technology International  Conference

(CSTIC). 2018;1-3.

Yeong-Jyh Lin, Sheng-Jye Hwang, Et al.
Modeling of Viscoelastic behavior of an
epoxy molding compound during and

after curing’. |IEEE Transactions on
Components, Packaging and
Manufacturing Technology. 2011;1755-
1759.

Eric Nguegang, Jochen Franz, et al. Aging
effects of epoxy moulding compound on
the long-term stability of plastic packag.
11th International Thermal, Mechanical &
Multi-Physics Simulation, and Experiments
in  Microelectronics and Microsystems
(EuroSimE). 2010;1-6.

STMicroelectronics  Calamba  Internal
laboratory and experimental Data; 2019.

© 2021 Soriano et al.; This is an Open Access atrticle distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle4.com/review-history/64700

83



