QN Immediate Fix Cycle Time Analysis
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¥ Root Cause Analysis of QN Fix Cycle time

¥ Graphical Root Cause Analysis Summary
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¥ Compare Fit Model, Partition, Neural Model

B Hybrid Text Mining & Data Mining Analysis

¥ Take Away Learnings



° Histogram — 15t Layer of Root Cause Analysis of QN Fix Cycle time

What scenarios impact on QN fix cycle time? The impact is endurable?

Distributions
[~ |fault by (ref)

= Criteria: within 5 days (In spec, success analysis); over 5 days (out of spec ,failure analysis)

= Use Histogram Conditional Mosaic Plot to conduct both Success Analysis and Failure
Analysis
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Graph Builder Box Plot — 2"d Layer of Root Cause Analysis
Plot continuous fix cycle time vs. nested structure(categorical country X, under
containment X,)

» The cycle time of Replacement is much longer than other containment actions
» Containment should be one of important factors to impact on fix cycle time
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Graph Builder Heatmap — 39 Layer of Root Cause Analysis

= Add back categorical “defect type (X;) " on Y axis, color for fix cycle time

= Use 8 x 9 layout (balanced) to quickly catch out the max / min cycle time scenarios
= Replacing TW Damage parts is the worst case for cycle time
= Replacing USA Dimension issue parts is the 2" worst scenario.
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Pareto Chart — 4t Layer of Root Cause Analysis

= Add additional factor “workstation (X,)” in Pareto Chart to visualize frequency event

= Replacing TW damage & CVD-SF » Per previous inference : Except for Dimension and
= Replacing USA Dimension & CVD-Lid Damage, other defects are easy to quickly fix
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Tabulate — 5t Layer of Root Cause Analysis

=  Show average and count on Tabulate table to do further comparison
= FA: CVD-SF Replacement TW damage issue
=  SA: CVD-MT MFG rework USA Workmanship issue

immediate fix cycle time
Work Station
CVD-LID CVD-SF
Defect type Defect type
Dimension | Damage | Dimension | Damage immediate fix cycle time
Containment |Country Mean| M| Mean| N| Mean| N[ Mean N Work Station
Replacement [TW 15 7 41 1 gl 3 24| & CVD-MT
UsA 16| 6 Tl 6 | 0 2l 1
Defect type
All 13| 13 7| 7 8 3 29 7 = -
Workmanship | Functional
Containment |Country Meanf N Mean N
MFG rework LS4 2l 20 3| 16
™ 2| & 1 2

All 2 28 3 18



Root Cause Analysis Summary

= Use different Graphical JMP Platforms in Engineering and Logical Sequence to conduct deeper Root
Cause Analysis

1st Layer Histogram: set Conditional Mosaic to investigate both SA and FA
2"d Payer Box plot: know how to investigate the process special variations (skewness, outliers)

3'd Layer Heatmap plot: narrow down the SA/FA root cause analysis scope to Defect Type X Country
Square

4" Layer Pareto Chart: conduct 2-dimensional Pareto Chart from previous Heatmap results
5th Layer Tabulate: visualize the Pivot Table on integrating the previous layers of Root Cause Analysis

= |dentify the Potential inputs (X,) to Predict the QN fix Cycle Time

1st Layer Histogram: Defect type (X,)

2"d Layer Box plot: Containment (X,), Country (X5)

34 Layer Heatmap: Defect type (X,), Containment (X,), and Country (X,)

4t | ayer Pareto Chart: Defect type (X,), Containment (X,), and Country (X;), Workstation (X,)

5th Layer Tabulate: Narrow Down to Damage (Defect type X,), Replacement (Containment X,), TW
(Country, X5), CVD-SF (Workstation X,)

= Next Step: Build a model to predict the QN fix Cycle Time (Validation of Root Causes)



2 (9.84 %, A=0.443)

Dimension

Model Selection and Comparison

The fit model challenge:

Lower

= Skewed distribution: log transformation -> no help

= All input variables are categorical type (filter out
60% of workstation category, R—square increase

by 6%)
= Dependency among categorical variables (low
risk)
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Partition tree model:

Distribution free model
Split base on data available
Little overfit concern

Recursive split

Random Forest Predictor Screening

A =P

Predictor
Defect type
Work Staticn
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fau

redictor Screening

immediate fix cycle time

Portion
0.3384
0.3232 I
01885 | |
01275 I | |

0.0224[] |
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186408
178023
103842

70234
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It by (ref)

Rank ~

L R

Copy Selected

Neural Network model:

» Strong transformation model

» Two steps (training & validation) model

» Significant overfit concern




l 0 1 =limmediate fix cycle time

(1) Fit Model — Main Effect Only e

= R square ~ 30% is not adequate due to severe right skewness

=  Observed significant lack of fit risk though Max R-Square ~ 47% .

Middle 10 20 30 a0 50
. . Lack Of Fit
’
= Log transformation won’t help model fit much Sum of
Source DF Squares Mean Square  F Ratio
Lack Of Fit 25 30.23418 1.20937 1.7219
Summary of Fit Pure Error 233 163.64544 0.70234 Prob=F
RSquare 0.296308 Total Emmor 258 193.87%3 0.0208*
RSquare Adj 0.239787 Max RSq
Root Mean Square Error 6.465428 0.4745
Mean of Response 6.285839 -
| = Sett]
Observations (or Sum Wagts) 270 Remembered IS
Analysis of Vari Work immediate fix immediate fix immediate fix
nalysis arlance Setting Defecttype Containment Country Station fault by (ref) cycle time cycle time Lower Cl cycle time Upper C1  Desirability
z o SSumof T o () _Optimal_ Workmanship Supplier rework KR CCT-Staging Supplier fault -8.332262 -14.2405 -2.415021 0.999758
e e T - Work immediate fix immediate fix immediate fix
Model 20 4382850 1914 5242 Setti Defect Contai nt Country Station fault by (ref) le ti le time L Cl le time U Cl  Desirabilit
Error 240 10408637 41302 Prob>F <tting type Containme ountry ion  fault by (re cycle time  cycle time Lower Cl  cycle time Upper esi y
C. Total 260 14791467 conni+ ') _Optimal_ Damage Replacement JP CVD-5F MFGfault 24,194545 17.305714 31.083375 0.743400
Pick Rale Variables
Summary of Fit
RSquare 0.303036
| st DA Use Log transformation of the cycle time variable to transform the
‘ Root Mean Square Emror 0.933638 K d le ti distributi
‘ Mean of Response 1.268714 skewed cycle ime aistribution
(Observations (or Sum Wagts) 270
Construct Model Effects ~/Remembered Settings
Defect type Work immediate fix immediate fix cycle immediate fix cycle
Containment Setting Defecttype Containment Country Station fault by (ref) cycle time 2 time 2 Lower CI time 2 Upper Cl  Desirability
Country () _Optimal_ Wrong part  Supplier rework KR CCT-Staging Supplier fault 0.5518602 0.2182356 1.3955084 0.895239
Work Staticn - -
fault by (ref) Setting Defecttype Containment Country Station fault by (ref) cycle time 2 time 2 Lower Cl time 2 Upper Cl  Desirability

— ()...Optimal__ Dimension___ Replacement_  JP CVD-MT__MFG fault 30.040354 9,7730486 92.338152 0.695002
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(2) Partition Tree Model — Model Improvement & Comparison

= Baseline Model

= Model is not adequate (R

square 37.9%)

= QOriginally 4 input

factors

Cast Selected Columns into Roles

=

V, Response]

4l ON age (day)

or | i Defect type

wh fault by

sl

w o o
213 2le S
m( w

2 i

th UD code

h Country

Mumber

RSquare RASE N of Splits
0,379 |27.269101 37 M52

= Model Augmentation

Discuss with SME and

select a new output
variable (Y)

= Add 5™ input variable

(Workstation ,X)

R square has been

improved around 20%

Builds a decision tree to predict a response.

Select Calumns

~/36 Columns

Enter 1 mame
s fault by (ref)

th Defect type
ks Containment
il Country

X, Factor || th fault by [ref)

th Defect type
th Containment

th Country
ik Work Station ik Work Station
Number
RSquare RASE N of Splits AlCc
0,500 | 4.3510400 426 52 258574

= Model Simplification

= Utilize Pareto principle
and data filter to screen
any minor data category

= Total sample size
decrease to 270 from 426

= R square improve around

6%

Builds a decision tree to predict a response.
Select Ca
126 Col

Acti
X, Factor || th Defect type Remove
th Work Station
th Containment
i Country
i fault by (ref)

Number
RSquare| RASE N of Splits AlCc
0.623] 45468444 270 35 1670.14




1

2
Model Augmentation (R-square improved by 20%)

= 0% R-square
Improvement

1 Column Contributions

A ON age [day)

= 16% R-square
Improvement

* Add X factor: MFG Workstation (the
NO.2 ranking, around 28%)

= Another 4% R-Square
improve

» Change X factor: Containment from
UD code

Number
Term of Splits 55 Portion
Defect type 17 114415148 0.5911 . B Builds & decision tree to predict a response.
Country 14 59520.9863 0 ] o205 * UD code less critical after adding Select Columns Cast Sellcted Colurns into Roles —— _Action
UD code 5 195913368 0.1012 workstation =136 Columns ¥ Revpanes]| A immedint.. cycle fime R
fault by (ref) 1504751834 0.0003 Enter column name il eptional ‘
el ik fault by (ref)
Number th Defect type
- ik Containment X, Fact il fault by (ref) Remove
RSquare RASE N ofSplits  AlCc L Coumy e N T
immediate fix cycle time th Containment
0379 27.269101 426 37 411152 e e County
! ) . ik Work Station ik Work Station
¥, Response|| 4 immediat... cycle time | IR
Column Contributions Column Contributions
Column Contributions ; ; - - Number Number
i | A immediat.. cycle time Term of Splits ss Portion  Term of Splits ss Portion
Term of Splits 55 Portion Defect tvpe 17 4546.60243 0.4660 Defect type 16 4612.40123 0.4390
Country 15 2430.52733 0.3555 15 2794.18279 0.2864 Wark Station 17 4260.34495 | | 0.405
Defect type 12 2407.45243 ]| 0.3522 ountry 14 1584.96213 : : 0.1625  —pf Containment) 6 £04.132282 | 0.0851
[UCccde § 182065504 0.2676 UD code B 701501060 : : 0.0877] Country 10 603.876596 | 0.0575
fault by (ref) 5 168.540480 | 0.0247 fault by (ref) 2 384684764 0.0039 fault by (ref) 3 134.900637]] ¢ 0.0128
Number Number Number
RSquare RASE N of Splits AlCc RSquare] RASE N of 5plits AlCc RSquare| RASE N of Splits AlCc
0.369 5.248367 426 40 27149 0.523 4.548719 426 56 263423 0.566) 43510406 426 52 258574

Top two input (X) factors in rankings: Defect type & Country - Defect type & Workstation
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Model Simplification (R-square improved by 6%)
= Previous model augment includes =  Simplify dataset by filtering out minor
all categories & data categories with fewer counts to improve
= Plus: considering all scenarios prediction power
= Drawback: too many categories mi = Remove 60% categories of Workstation
dilute prediction power = Total amount (N) decreases to 270 from 426 (156

immediate fix 4~ Data Filter 1de Work immediate fix
:a“:t ':3' a’eﬂ DE‘“E‘“YP“ Ffi“’t”'“"“"“t E;““"Y g:LtSan ydcitime = fault by (ref) = Defecttype Containment Country  Station cycle time
uppher faul ma: icement - |
,\,f:”“,. m,,,,_,:;,, MFZ,.m,l = VDD Select [ Show ] Include Supplizr fault Functional Replacamant UsA CVD-MT 47
MFG fault 2;::::? i::pah;‘rsrz.mrk ﬁ E\(;Tn;:;glng 270 matching rows Ah‘fT fault Damags : MFG r.eworlc ™ CWD-5F
e - = [ Inverse MFG fault Weorkmanship Supplier rework KR CVD-UD
x'ss'mg panrl Cil E:DDTK; - fault by (ref) (3) Dimension DE CCT-5taging
rong pa 56 -t i -M
e - AMAT fault f:::‘r"“‘ » ::E LK
Leakage PVD-E MFG fault ng -
DoA CVD-HC Supplier fault Missing part
e i ¥ Defecttype (1)  * ) Fart o
MO-CM Site Damage 67 i
MO-I0C Dimensicn
3 2 Functional N um ber
Number RSquare RASE N of Splits  AlCc
R5quare RASE N of 5plits AlCc 0.623 M.5468444 270 35 167014
0.560] 4.3510406 426 52 258574
S Column Contributions
Column Contributions Numbe
um r
Number N .
o of Splits o S ;Efrmt . splﬂ; 4512 25523 Pg :ﬁ
Defect type 16 4612.40123 0.4390 . E;SWF’_E . 2803.04562 ; 0'3044
Work Station 17 4260.34495 | | 04055 ork Station oase TN :
Containment 6 894.1372282 0.0851 use as iz Containment 3 11508741 : : : : 0.1250
Country 10 603.876596 | 0.0575 fault by (ref) 3 384.822466 0] 0.0418
fault by (ref) 3 134900637 || 0.0128 Country 6 358.534565 1] 0.0380
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Partition Tree Model Optimization — Min & Max QN Cycle Time

=  The major contributor are Defect type & Workstation ~ 80%
(Pareto Concept)

Column Contributions

=  According to prediction profiler of the method, s _
Term of Snlits SS Partion
; ; ; . ; Defect type 9 4512.26539 0.4900
* The best scenario (min cycle time) :Labeling, PVD-M B . oo BEREEREEN | | 0.0
. . Contail 3 1150.87421 : : : 0.1250
= The worst scenario (max cycle time) :Damage, CVD-MT itoyten 3 ssasiel L 0 L | ooms
Country 6 358.5%s65 ] | ¢ i 0.0389

Work immediate fix Work immediate fix

Setting Defecttype Station Containment Country fault by (ref) cycle time  Desirability Setting Defecttype Station Containment Country fault by (ref) cycle time Desirability

) _Optimal_ Labeling PVD-M  MFGrework JP Supplier fault 08 0.85744 () _Optimal_ Damage CVD-MT Replacement KR MFG fault 288 0.267574

= Prediction Profiler ||~ |Prediction Profiler

&y 40 g e /
% £ 5= 28.8
3208 2 3 % 20 /
EC e £ Lower
E Lower : = we! i
= 1 = 1
F = 0.75
= 0.75 =1
2072405 05 %0'26?5’4 0022
2 (1.2{5J (=1 T
TT T T T LTL LT LT 2 T T T T T T 1 T T T L T T T 1 QgICTLrlgélgLé rlg'!'gll—%%-l_g £ x ul-wll‘ééé %%%é:ﬁ-}!é‘l—
ER5EEESE POSELE £ f 3 B%2EEEE S 5 5 °4QgE - ER55=853 522442 ¢ g 2 D FS 8 &8 S°58
EEzsschy 2i0ce £ § 3 - gsgiRPEe 455502 § ! @ 5 g =
grEtpdsd m>aau& g £ E 5 2 = SEESJFES 4O K- = = &
GoESIGES MO 8 0 3 = = 5 a2 2E= § & = 2 = Y
[T o o 2 = = =2 o g = = 2
== o =3 5T ool 'I:* CVD-MT I AMAT fault
Labeli W -k MEG rew : " ur;r: 'r' ault Damage Work Replacement USA fault
abeling orl BEm ault o Defect type Station Containment Country by (ref) Desirability
Defect type Station Containment Country by (ref) Desirabili

Doesn’t country impact QN fix cycle time? Is it right?




> Model Limitations: Recursive Partitions

| Column Contributions
H T4 H H Number
= Recursive partitions (sequential dependency risk) Term  ofSphs 58 Portion
Defect type 9 4512.26339 0.4900
& ” g H 1 1 Weork Station 14 280304562 0.3044
= F ry plit 6 tim d only 1 tim — e
actor “country” is split 6 times, and on time oo Sation 2 115087221 pobpen
happened in the higher cycle time cluster Bt eapmel N pose
b Country 6 358.534565 [ 0.0389
- h . d d I . . . . ~ All Rows
Such recursive dependency limitation may impact Count 270 LogWorth Difference
th d H t d | [ Mean  ©6.2888880 £.0095095 5.37063 ]
e p re IC |Ve I I |0 e ™ Defect type(Workmanship, Std Dev  7.4153129 - Defecttype(Dlmer\slon, Damage)
Cosmetic, Functional, Wrong part, ' 5 LogWorth Difference
Labeling, Missing part)
LogWorth Difference 210 S,
=~ Work Station(CCT-Staging, CVD-  Mean 45384515 Ja1s0m3s5 513333 R 10.509.57
LID, CVD-MT, CVD-SF, PVD-M) BB 43792774 ]
. = Def (Dimension)
Count 170 LogWorth Difference CDU:|“tW 'Z'TT:;WO e I
= Contai e — k Mean 42 54641383 2.86316 Mean 12.8 1.0241808 536264
O nme uppher reworl Std Dev  4.1031089 StdDev 6.8333547
MFG rework) ) ‘
|— 1 Count 95 LogWorth Difference * (Containment(Replacement) [ 6
Mean  2.0368421 15480432 148192 Count 75 LogWorth Difference SComn@R P EXoumtyUSA 08
ount ortl ifference ount
~ |Country(JP, TW) Std Dev 3.1515296 Mean 5.8 23076389 3 Mon 10523077 1011507 735 Mean 16285714
Count 32 LogWorth Difference Std Dev  4.6031716 StdDev 77616744 Std Dev. 23603874
Mean 1.969697 2.2843331 1.44615 I b Candidates
[ |
Std DEU 1 '51 OOE’Z ~ Work Station(CCT-Staging, CVD- = Work Station(PVD-M. CVD-MT)
LD, CVD-5F) Count 45 LogWorth Difference
Count 30 LogWorth Difference Mezn T 22116705 541333
Mean 4 12289428 2.91667 SudDev 4.03134650
StdDev 34038518 ‘
I
~Country(DE. USA. KR) = Defect typeMWarkmanship, Missing .E::imr::f:omm" § mg“
Count 62 LogWorth Difference part, Cosmetic, Labefing) Count 33 LogWorth Difference Count
Mean 34516120 2.1365378 2.53066 Count 24 LogWorth Difference Mean  6.1578947 13650477 396364 Mezn 1.571 429
StdDev  3.651532 Mean 45833333 13820103 292308 SdDev 41167182 Std Dev 6.7046537
I SwiDev  3.548852 © Candidates
| I 3 : 1 = Country(TW. USA)
~ Work Station(CVD-SF. CCT- = CauntryUP, TW, DE KR) ¥ Country(USA) Count 3 LogWorth Difference
Staging, CVD-LID, PVD-M) Count " LogWorth Difference Count 13 Difference Mean  5.6363636 0.3384261 14
Count 23 LogWorth Difference Mean 3 06345438 1.46667 Mean 59230769 1.1149059 41 Std Dev  3.7149681 Std Dev 5412947 J
Mean  5.0434783 1.1627271 3.2197 SudDev 1.9493588 SudDev 40818832 > Candidates
Std Dev 4.2584489 I
‘ ‘ '~ Waork Station{CVD-MT) ~ Work Station(PVD-M)
2 (= ion(CVD-SF, CVD-LID) | ™ Wark Station{CCT-Staging) | | ™ Work Station(CCT-Staging) | ™ Waork Station{CVD-SF, CVD-LID) Count 25 LogWorth Difference | Count
‘ Count 5 Count Count 5 Count Mean 536 0.1461622 0.62281 | Mean 65
* Country(DE, KR) * Country(USA) 22 Mean  3.6666667 Mezan 34 Mean 75 StdDev 3.5273008 SidDev 44077853
Count 11 LogWorth Difference Count 12 LogWortt StdDev 1.0954451 StdDev  2.3380004 SdDev 33613473 StdDev 3.8544964 | Candidates
Mean 33636364 11063871 446667 Mean 65823333 127121¢ | b Candidates » Candidates » Candidates » Candidates 1

Std Dev  4.2254639

Std Dev 3.8247308

~ Country(USA) | ¥ Country(TW)

Count.
Mean

Sted Dev
> Candidates

19 || Gount 6
52105263 | Mean 56333333
34803321 || SdDev  3.820034

» Candidates
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Neural Network (Artificial Intelligence)

= Observe severe overfit concern between training and validation R square
= Qverfit: > 20% R-Sq between Training Set (building model), and Validation Set (fitting model)
= Too aggressive Black-Box transformation to build a model with training set (too good to be true)

=  The major contributor : Workstation ~ Remembered Settings
immediate fix
Setting Defecttype Containment Country JStation fault by (ref) cycle time  Desirability
= . . () _Optimal_ Workmanship Supplier rework KR CT-Stagingl Supplier fault -6.617631 0.999797
Training 4 Validation . o
immediate fix
4immediate fix cycle time 4 immediate fix cycle time Setting Defecttype Containment Country Station [fault by (ref) cycle time Desirability
Measures Value Measures Value () _Optimal_ Damage Replacement TW CVD-5F JSupplier fault 29,019321 0.666909
RSquare 0.659755 RSquare 04249701 | B
RASE 4.5389141 RASE 47913103 = 40‘_ g
Mean Abs Dev  3.0079374 Mean Abs Dev  3.5440675 & E JEE— -
-Loglikelihood 527.69274 -Leglikelihcod 268.71682 E = 2 202 /\/ \
SSE 37083134 SSE 2066.0959 E 2 Lower 3
Sum Freq 180 Sum Freq ag - 14 : : :
= 0.75- b
| '=/Variable Importance: Independent Uniform Inputs -50'591215 002;2: \'/\
2 y
dsummarykeport O_IIIIII T T T T 11 T TT TTTTTT T T T T T T T T
: ; POEELT 3 3 3 SSEZ S 4REEEESE P f L °9uLg-C
2 4 5 '8 '5,42.52;5 B B B o 5% Egg_ﬁﬁnﬁn g % % s°s
299537 £ U & EESESosD § § 8
fault by (ref) 0.05 0.544 5‘”au 5 3 ‘SDEESE%E 29 3
Country 0.043 0.352 =h e i .,i £ @ = g
CVD-5 supplier rau wi
De{ect: type 0106 0.336 Work fault DE Missing part MFG rework
Containment 0.104 0.289 Station by (ref) Country Defecttype  Containment  Desirability




Model Comparisons and Selection Ve et arror

= Root Cause Analysis: Damage issue (defect type), Replacement (containment), TW
(country), CVD-SF (workstation) is the worst scenario with longer QN fix cycle time

= Neural Model has the identical scenario as the graphical root cause analysis
= Only concern on the Overfit risk

= The 3 models have very close prediction on the worst cycle time within 1.2 Days

Summary of Fit ~/Remembered Settings
RSquare 0.303036 Work diate fix immediate fix cycle immediate fix cycle
_ RSquare Adj 0.247055 Setting Defecttype Containment Country Station fault by (ref) cycle time 2 time 2 Lower Cl time 2 Upper Cl  Desirability
Root Mean JSc:uare Error 0:933538 () _Optimal_ Wrong part  Supplier rework KR CCT-Staging Supplier fault 0.5518602 0.21 %2355 1 .395?{184 0.895239
Mean of Response 1.268714 Setting Defecttype Containment Country Station fault by (ref) cycle time 2 time 2 Lower C| time 2 Upper Cl  Desirability
Observations (or Sum Wgts) 270 £)...Optimel, Dimension . Replocement JP........ CVD-MT MEGfault L. 30040304 ... 9730486 .....92338152 0835992
Work mmediate fix
Number Setting Defecttype Station Containment Country fault by (ref) cycle time  Desirability
- RSquare RASE M of Splits AlCc () _Optimal_ Labeling PVD-M  MFG rework  JP Supplier fault 08 0857144
Fo444 Work immediate fix
bz == Zu i Setting Defecttype Station Containment Country fault by (ref) cycle time | Desirability
() _Optimal_ Damage CVD-MT Replacement KR MFG fault 288 0.267574
ini 4 Validati .
Training Validation ~/Remembered Settings
4 immediate fix cycle time 4 immediate fix cycle time Work immediate fix
Measures Value Measures Value Setting Defecttype Containment Country Station fault by (ref) cycle time | Desirability
- RSquare 0.659755 RSquare 0.4449701 () _Optimal_ Workmanship Supplier rework KR CCT-Staging Supplier fault -6.617631 | 0.999797
RASE 4.5389141 RASE 47913103 Work immediate fix
Mean Abs Dev 3.0070374 Mean Abs Dev 3.5440675 Setting Defecttype Containment Country Station fault by (ref) cycle time | Desirability J
-Loglikelihood 527.69274 -Loglikelihood 268.71682 () _Optimal_ Damage Replacement TW CVD-SF  Supplier fault 20.019381  0.666909
SSE 3708314 SSE 2066.0989
Sum Freq 180 Sum Freq a0
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Text Mining and Data Mining Hybrid

= Search keywords from QN Database (Categorical and Text Variables)
= Convert the Keywords information to Binary Indicators
= Conduct the further Data Mining- Root Cause Analysis On F10246 Case

Sum(replac- Indicator) & Sum(rework- Indicator) vs. dimens- Indicator

~ | Text Explorer for QN long text

G F10246 indicator - immediste fix cycle fime
25
t . dimens: Indicator: 0 dimens- Indicator: 1 ' o1
Number Number T ! Tokens Number of Non- Portion of Non- Mean(immediate fix cycle time): 4.33 Mean(immediate fix 13.gimmediate fix cycle time
of Terms of Cases Tokens per Case Empty Cases Empty Cases Sum(replac: Indicator): 43 cycle time): 11.39 u=
3 5.0
737 108 4880 451832 108 1.0000 5:_’“(“""_“
=/ Word Cloud ratetteg dimens- Indicator: 1

Mean(immediate fix cycle
time): 14.38
Sum(replac: Indicator): 8

replac- Indicator

replac->  supplier:
Issu- ework- >label- mfg:
provid- part: f10246- ch-

d dama g * Cca b | feStO- screw- Sf- hOIe- infol’m- qtl mic- Mean(immediate fix cycle time): 4.33 Indicator: 1

. . Sum(rework- Indicator): 22 Mean(imm...
miss- tc- wrong- materi- hc plan- gn- susceptor- 11- attach- fixcycle ' '
b . : ) imens: Indicator: 0
incorrect: instal- power- function: one: open- box- pcs: refer- scratch: time): 11.39 Moot Do o
4- ac check: draw h‘-‘| make- p\n lid- m16- Suml(rework- - §L1|v1(;ev;cx;k- In;;cartor):
pI’OCGSS receiv- recoveri- y- 0246 2- amat ocat- posit- see- side- spare- surfac: version- Indicator): 4

191- 2+ 23- connect: find- heater- result- swap- termin-

rework: Indicator

Over 5 days fix cycle time have strong
relationship with “Replace, rework, dimension,
F10246”

dimens- Indicator
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Take Away Learnings

« JMP Graphical Platforms are powerful to conduct deeper root cause analysis
through Engineering, Logical, Data-Driven process

« Compare and Select more appropriate JIMP Model from Classical Fit Model to
modern Partitions and Neural Network by knowing the model limitations and risks
connecting to previous Graphical Root Cause Analysis

« Conduct the Hybrid Text Mining and Data Mining Root Cause Analysis on the
Complicated QN Database

« THANK GCI MBB Charles Chen as my Project Mentor



Thank You



