NBA data:

http://stat-nba.com/navigator.php

#£(00-01) Bk =R AE L THHHIACL SR, 185F. —FEBFLLE, H147655HE,
BRTEKE L L SNERE. REGPE, =S hhE, ARE. LR, X8, HRUREHH
FEAI, #£/\FEfeaturs.

BOE:
https://www.playsport.cc/predictgame.php?action=result&allianceid=3&gametime=20131101

LR AT
BRSO
-HETEN

- P EARTER
>OMIERAE?

Keras word2vectorf i £ -
http://gavinhuang.github.io/blog/keras-based-word2vec-tutorial/

mE
https://drive.google.com/open?id=1 P-aeXMaBHBTkSR6S83TNeDIokTJ7RJO

Final project:

nlp#8 EA I F

https://towardsdatascience.com/using-nlp-and-deep-learning-to-predict-the-stock-market-64

eb9229e102

EERETEAER EEZENPAPER:
https://drive.google.com/drive/folders/1KBSFRRsg on5-7fOEQe4FIGejzZuOmAk

Sentece2vector:
https://tfthub.dev/google/universal-sentence-encoder/2

https://medium.com/huggingface/universal-word-sentence-embeddings-ce48ddc8fc3a

Glove:
https://blog.csdn.net/sinat 26917383/article/details/54847240

https://blog.csdn.net/u01466501 3/article/details/79642083
https://ithelp.ithome.com.tw/articles/10194633

Word to Sentence meaning:
https://nip.stanford.edu/manning/talks/Simons-Institute-Manning-2017.pdf

example of feature importance :


http://stat-nba.com/navigator.php
https://www.playsport.cc/predictgame.php?action=result&allianceid=3&gametime=20131101
http://gavinhuang.github.io/blog/keras-based-word2vec-tutorial/
https://drive.google.com/open?id=1_P-geXMqBHBTkSR6S83TNeDlokTJ7RJO
https://towardsdatascience.com/using-nlp-and-deep-learning-to-predict-the-stock-market-64eb9229e102
https://towardsdatascience.com/using-nlp-and-deep-learning-to-predict-the-stock-market-64eb9229e102
https://drive.google.com/drive/folders/1KBSFRRsg_on5-7fOEQe4FlGejzZuOmAk
https://tfhub.dev/google/universal-sentence-encoder/2
https://medium.com/huggingface/universal-word-sentence-embeddings-ce48ddc8fc3a
https://blog.csdn.net/sinat_26917383/article/details/54847240
https://blog.csdn.net/u014665013/article/details/79642083
https://ithelp.ithome.com.tw/articles/10194633
https://nlp.stanford.edu/manning/talks/Simons-Institute-Manning-2017.pdf

https://www.kaggle.com/bguberfain/a-simple-model-using-the-market-and-news-data/notebo
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wafer_information/Wafer_log

BAWAT.ID Process.stage Process Tool.ID Time Action
F B 42 fkwafer 79— & B EX B9 — @ Tool, fa[BFE ALOGIN, falB§LOGOUT

Yield# #J

LT

0001.01 KRMEER? (B—HHE—FH?)
yield

LTOOOL.OL 76.97957
LTOOOL.0Z 7520292
LTOO0L.03 7702167
LTOO01.04 7520238

HH/FDC_data/FDC_Stage1.csv

- + T — +
| Tool.ID|Chamber.ID Recipe| Wafer.ID|Process.stage| Time|Stage3l SVIDl Stepl

|stagedl SVIDl_ Step2|Stage3l SVIDl_ Step3|Stage3l SVID1 Stepd |Stage3l SVID1_Step5|Stagedl SVID
1_Step6|Stage3l_SVIDl_Step7|Stage3l_SVIDZ_ Stepl|Stage3l SVID2_ Step2|Stage3l _SVIDZ_Step3|Stage
31_SVID2 Stepd|Stage3l SVID2_ Step5|Stage3dl SVID2 Step6 |Stage3l SVID2 Step7|Stage3l SVID3_ Step
1|Stage3]l_ SVID3_Step2 | Stage3l_ SVID3_Step3|Stage3l_SVID3 Stepd | Stage3l SVID3_Stepb | Stage3l SVI
D3_Step6 |Stage3dl_SVID3_Step7|Stagedl SVID4 Stepl|Stage3l_SVID4_Step2|Stage3l_SVID4_ Step3|Stag
e3l SVID4_ Stepd |Stage3dl SVID4_ Step5|Stagedl SVID4 Stepé |

+- + S— + S S -+ -

- +- - S p— e e e e . R— I —

-+ - + e - ] T,
- + - +- SRR S —— S —— Fom——
— + S —— +

| ToolBl| Chamberl|RCPB11_31|LT0118.01 31|2017-05-14 16:02:26| 55.9521902321763
| 55.8721395346056 | 55.7327974595258]| 55.6728388337944 | 55.704522311968 | 55.B79153
28?5614| 55.?3219?404699| 88.4?93453169762| 87.0138?11938??3| 86.927??56661564| 84
.9249716715956 | 89.9361752787618 B6.0577169688444 | B85.431604908654 | 6.3308966239355

SRESIERMIDKE R EIRIT(SVID):
SR EE SRR e 2 2K ER, FIINRE. BUE. BER. BRE

4

guﬁ

BREH H 7E B @ step ! p E E ¥ R @ sviddmedian gap 1E & —{Bfeature?

SVID1#1SVID2ZEA1?

. FeE


http://140.116.158.41:8897/tree/HH/wafer_information

ANS:# & 55
SVID1_Step1#ISVID1_Step22= 7i?

HW1:
WAT vs Yield (pearson correlation)

HW2:
wafer_information: process stage --tool id (sort by median gap with yield)

idea pitch:
FEstaged A~ ElsvidHIF £ Eyield I FEREA T

All of the parameters we have so far:



wat_data/

parameter_set

waf para.show()

+===t=m==== temmm===== +
| _eo0 aa| Range

tommtmmmmaa N +
| 1]0.3641| 150000.0]
| 2|0.2456| 30000.0]
| 3|/0.4573] 500.0]
| 4|0.4453|2000000.0]
| 5/0.4706] 1.0/
| 6/0.1531] 1.0]
| 7|0.2258] 0.05]
| 8|0.3396] 20.0]
| 9| 0.177] 500.0|
| 10/0.1178] 20.0]
| 11/0.4162| 30000.0]
| 12]/0.4788] 1.0/
| 13/0.1953| 1.0E-4]
| 14/0.3469| 1.0E-4]
| 15|/0.3046| 30000.0]
| 16]0.2257] 500.0|
| 17]0.4291| 150000.0]
| 18/0.1553] 1.0]
| 19]/0.4791] 1.0]
| 20| 0.355| 1000.0]
tmmntmmana= tommmmnmaa= +

only showing top 20 rows

wat_data/

wat_root_cause

waf root.show()

+—-—t +

| _e0|root_cause|

+-—_t +

| 1] 2064 |

| 2] 1477 |

| 3] 1036 |

| 4] 2985 |

| 5] 2086 |

| 6] 33|

| 7] 1036 |

| 8] 517

| 9] 2848

| 10] 748

-t +
|_e0| wafer id| WAT1| WAT2 | WAT3 | WAT4 | WATS | WATE |

Wat—data/ wat WATT | WATS | WATY | WAT10| WAT11| WAT12| WAT13| WAT14|

WATL5 | WAT16| WATL17| WAT18| WAT19 | WAT20| WAT21| WA
T22| WAT23 | WAT24 | WAT25 | WAT26 | WAT27 | WAT28| WAT29 |
WAT30 | WAT31| WAT32 | WAT33| WAT34 | WAT35 | WAT36 | WAT37 |
WAT3S | WAT39 | WAT40 | WAT41 | WAT42 | WAT43| WAT44 | WA
T45| WAT46 | WAT47 | WAT48 | WAT49 | WATS0 | WATS1 | WATS
2| WATS3 | WATS4 | WAT55 | WATS6 | WATS7 | WATSS | WATS9 |
WATEO | WAT61 | WATE2 | WATE3 | WATEA | WATES | WATEE | Wa

T67 | WATES | WATEY | WAT70| WATT1 | WAT72 | WAT73 | WAT74 |




| 1|nT0001.01| 1255.545367|-174.0705679|-9.606821892|-2284.372949|-0.004365101|-0.001923053
3.13195E-4|-0.122723967| 3.767404026| 0.388248948| 254.2276727|-0.002286806|-2.61E-7| 5.29E-

| 1020.273615

10.96398102

-1530.753955| 0.007110276

0.0013610594

27.20685652

-0.003906226 |

0.008162034|-8.399096555|-357.4009417| 2.43E-6| 3066.766969| 881.9651507| 63.34691118|-688.6

50478|-8.68E-7| 1.99E-6| 0.345585152]
1588|-6.168927993| -0.01567408|
72|-402.9644686| 0.661278927| 252.5419607| 0.315758144

5.4E-7| 0.001680446|-9.347609607| -7.75516E-4|-3551.0
0.03768997| -4.93754E-4| 240.2247055| 0.001255057]|
4469.48505|-1486.585926

23287.1!
1.77003E-]

| 0.12815052| 13.86635884|-1.05E-6| 28.54243402| 21.33477231| 0.015631543| 1619.312639| 15
9932236| 10.03337788| 19232.62653| -1214.62108| 7.8807E-4|-0.408555384|-6822.367646|-158.1

e

+ + + +
+ + +

| Teol.ID|Chamber.ID| Recipe| Wafer.ID|Process.stage| Time|Stage3l_SVID1_Stepl
|stage3l_SvVIDl_Step2|Stagedl SVID1_Step3|Stage3l_SVIDl_ Stepd|Stage3dl SVIDl_Step5|Stagedl_ SVID
1_Step6 |Stage3l_SVIDl Step7|Stage3l _SVID2Z_ Stepl|Stage3l SVIDZ2Z Step2|Stage3l SVID2_Step3|Stage
31_SVID2Z_Stepd|Stage3l_SVID2Z_ Step5|Stage3dl_SVID2Z_Step6 |Stage3l SVIDZ_ Step7|Stage3l _SVID3_Step
1|stage3l_SVID3_Step2|Stage3l SVID3_ Step3|Stage3l SVID3_Stepd|Stage3l_SVID3 Step5|Stage3l_SVI
D3_Step6 |Stage3l_SVID3_Step7|Stage3dl SVID4_Stepl|Stage3l_SVID4 Step2|Stage3l SVID4_Step3|Stag
e3l SVID4_Stepd |Stagedl SVID4_StepS5|Stage3dl SVID4_Step6 |

R

| ToolBl| Chamberl|RCPB11_31|LT0118.01] 31|2017-05-14 16:02:26| 55.9521902321763
| 55.8721395346056| 55.7327974595258| 55.6728388337944]| 55.704522311968| 55.879153
2875614 55,732197404699|  8B.4793453169762| 87.0138711938773 86.9277756661564| 84
.9249716715956]  89.9361752787618]  86.0577169688444 | 85.431604908654|  6.3308966239355

_c0|Lot.ID| Wafer.ID|Process.stage|
W X S —— T P —— ¥ S — Fomm o o - o

1|LT0154|LT0154.04]
2|LT0154|LT0154.03]
3|LT0154|LT0154.02]
4|LT0154|LT0154.01]
5|LT0154|LT0154.08|
6|LT0154|LT0154.07|
7|LT0154|LT0154.06]
B|LT0154|LT0154.05]
9|LT0154 |LT0154.12]
10|LT0154 |LT0154.11]
11|LT0154|LT0154.10
12|LT0154|LT0154.09]
13|LT0154 |LT0154.15]
14 |LT0154 |LT0154.14]

107 | Process-E |
107 | Process-E |
107 | Process-E |
107 | Process-E |
107 | Process-E |
107 | Process-E |
107 | Process-E |
107 | Process-E |
107 | Process-E |
107 | Process-E |
107 | Process-E |
107 | Process-E |
107 | Process-E |
107 | Process-E |

Process |Tool.ID|

ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24
ToolE4|2017-05-24

Time | Action|
00:01:27|LOGOUT_TOOL |
00:01:27|LOGOUT TOOL |
00:01:27|LOGOUT_TOOL |
00:01:27|LOGOUT_TOOL |
00:01:27 | LOGOUT TOOL |
00:01:27|LOGOUT_TOOL |
00:01:27|LOGOUT_TOOL |
00:01:27|LOGOUT_TOOL |
00:01:27 | LOGOUT TOOL |
00:01:27|LOGOUT_TOOL |
00:01:27|LOGOUT_TOOL |
00:01:27|LOGOUT_TOOL |
00:01:27|LOGOUT_TOOL |
00:01:27 | LOGOUT TOOL |




Yield

|LT0001.01|76.9795724366398
|LT0001.02|75.2029172318689
|LT0001.03|77.0216726433812
|LT0001.04|75.2023758930297
|LT0001.05|79.2773721175721
|LT0001.06|77.2425479387875
|LT0001.07|76.4054086079774
|LT0001.08| 78.217875571929
|LT0001.09|75.5875504902877
|LT0001.10|75.2420699261284
|LT0001.11|75.3914766769037
|LT0001.12|76.1083246485199
|LT0001.13|72.2381387653298
|LT0001.14|75.9324870525181
|LT0001.15|80.6229895244045
|LT0001.16| 77.944680338383
|LT0001.17|77.9292160824658

yield wat _c0 = wafer_id
yield wafer_log _c0 = wafer_id
yield fdc_data _c0 = wafer_id
features:
fab:

average/median of svid in every process stage

wat:

root_cause, parameter_set, watt

B2 MEERstage T — K HE

stage1,13 ,18#B 231




http://140.116.158.43:8889/notebooks/drop%20NA.ipynbF2 = f5
FDC_Stage1=FDC_Stage1.where(trim(FDC_Stage1.Stage31_SVID1_Step1)!="NA")
05 —(EstagefcsviEg HEESVID_Step1 S ANAMEHLH 2K

B FEZ LR € £ Rchamber NAKJE

FDC_Stage10.write.csv('HH/stage/FDC_Stage10.csv')
EEREANSIEmpstage & H 4B ER R TE
MRS EBEWGEES A LSS RNER

A HHETEndfs#8HH/stage/mid2_80.csv  mid81_200.csv mid201_300.csv F=1&
joinfIEEE A ‘waferlD’

from pyspark.ml import Pipeline

from pyspark.ml.classification import RandomForestClassifier

from pyspark.ml.feature import IndexToString, StringIndexer, Vectorindexer
from pyspark.ml.evaluation import MulticlassClassificationEvaluator

# Load and parse the data file, converting it to a DataFrame.
data = spark.read.format("libsvm").load("data/mllib/sample_libsvm_data.txt")

# Index labels, adding metadata to the label column.
# Fit on whole dataset to include all labels in index.
labellndexer = Stringlndexer(inputCol="label", outputCol="indexedLabel").fit(data)

# Automatically identify categorical features, and index them.
# Set maxCategories so features with > 4 distinct values are treated as continuous.
featurelndexer =\

Vectorindexer(inputCol="features", outputCol="indexedFeatures", maxCategories=4).fit(data)

# Split the data into training and test sets (30% held out for testing)
(trainingData, testData) = data.randomSplit([0.7, 0.3])

# Train a RandomForest model.
rf = RandomForestClassifier(labelCol="indexedLabel", featuresCol="indexedFeatures", numTrees=10)

# Convert indexed labels back to original labels.
labelConverter = IndexToString(inputCol="prediction", outputCol="predictedLabel",
labels=labellndexer.labels)

# Chain indexers and forest in a Pipeline
pipeline = Pipeline(stages=[labellndexer, featurelndexer, rf, labelConverter])

# Train model. This also runs the indexers.
model = pipeline fit(trainingData)


http://140.116.158.43:8889/notebooks/drop%20NA.ipynb

WAT using PLSR

TOP 20 VIP score:

WAT1036', 2.483739861057725)
WAT2985', 2.422242049574934)
WAT?2848', 2.1990348543163294)
WAT748', 2.0482288785042795)
WATS517', 1.976433769145779)
WAT1477', 1.9581630955602245)
WAT33', 1.952304726606573)
WAT2064', 1.9073156190404252)
WAT2086', 1.881534819170371)
WAT1707', 1.549297648424166)
WAT2871', 1.5491255422894321)
WAT1920', 1.5489650886320314)
WAT845', 1.5483752552917456)
WAT2768', 1.5480766672322124)
WAT882', 1.5477374304674367)
WAT710', 1.56470169628989725)
WAT308', 1.546955073607509)
WAT116', 1.5464957942353468)
WAT2336', 1.5462959677894859)

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
('WAT2450', 1.5451915632394932)

yield

Stage7 SVID2 Step3
Stage7 SVID2 Stepé
Stage7 SVID2 Step9
Stage7 SVID2 Step7
Stage7 SVID2 Step5
Stage7 SVID2 Step2
Stage7 SVID2 Stepl
Stage7 SVID2 Step4
Stage7 SVID2 Steps8
Stage5 SVID3 Step4
Stage5 SVID2 Stepl
Stage5 SVID3 Step5
Stage5 SVID3 Stepé
Stage5 SVID3 Step3

oI o I B o B v o B o B v B v T v B s B o B o T v B

. 020000
. 123576
123264
. 123857
122793
. 122588
122426
. 122335
.122320
.121996
.B82982
.876785
.B75878
.B75223
.@73265






Stagell5 SVIDZ Steps
Stagell5 SVIDZ2 Step2
Stagell5 SVID2 Stepé
StagellS SVIDZ Stepld
Stagells SVIDZ Stepl
StagellS SVIDZ Stepd
Stage2T7B SVIDS Stepl
Stagel7B_SVIDG Steps
Stage27B_SVID6 Stepl
Stagel7B_SVIDG Stepl
Stage27B_SVIDS Stepd
Stage22B8 SVIDZ Stepld
Stage22B8 SVIDZ Steph
Stage22B8 SVIDZ StepB
Stagel2B8 SVIDZ Stepd
Stagel2B_ SVIDZ2 StepT
Stagel2B_ SVIDZ Stepb
Stagel2B_ SVIDZ2 Step2
Stage22B SVID2Z2 Stepl
Stagel&ld SVIDZ Stepé
Stagel&ld SVIDZ Stepl
Stagel&ld SVIDZ Step?
Stagel&ld SVIDZ Step?
Stagel6d SVIDZ2 Stepl
Stagel62 SVIDZ Stepd
StagelB89 SVID3 Stepb
Stagel62 SVID2 Step2
Stage2B89 SVID3 Stepl
Stagel&ld SVIDZ Stepl
Stage289 SVID3 Stepd

£.259955
2.249139
2.248554
2.244098
2.243292
2.209557
1.848276
1.838912
1.832219
1.828579
1.809B28
1.739759
1.714077
1.71378%
1.711585
1.694825
l.694662
1.689721
1.681943
1.582366
l1.581654
1.573485
1.569181
1.556815
1.551212
1.548174
1.543B03
1.542024
1.538619
1.536764

Stagell5 _SVID1_Stepl

TR

—— Stage115_SVID1_Step
1

TEHEERREZRESERER
HEEnGEHER5EEE
puf 7 #= S P &g L1l i =t
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5_SVID2_Ste

Stagell

D2_Stepl
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— Stagel







