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PRESENTATION OVERVIEW — DACH USERGROUP MEETING
USING JMP FUNCTIONAL DATA EXPLORER (FDE) TO ANALYZE CURVES

Siltronic AG — Background of using JMP
o company, sites

o value chain
o processes and data

o high standards for the quality of processes and
products

DACH usergroup meeting story
o FDE for analysis of functional data

o using data in tall and wide format
o modeling FDE results for scalable application
o using data table as frontend

o database simulated by query on jmp file
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DACH usergroup meeting story details
o using ~100k profiles for assessment

o from real data, anonymized and standardized
o data acquisition and cleaning

o reshaping

o FDE for feature isolation

o modeling isolated feature

o result distribution

o test with new data
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SILTRONIC AT A GLANCE

4,300

employees
worldwide

A

world-class
production sites

1.35

billion EUR
sales in 2025

50+

years of history
in silicon technologies

Supplier

to top
semiconductor producers

23.5

percent
EBITDA margin in 2025
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WAFER PRODUCTION PROCESS
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A NUMBER OF KEY INGOT AND WAFER PROPERTIES DEFINE THE
WAFER SPECIFICATION AND ITS FURTHER USE BY THE CUSTOMER

«\eo\\amcal stab%/ goﬁace cleanlineSS

hOmogené\‘\i flatness
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WAFER PURITY AND FLATNESS REQUIREMENTS ARE EXTREMELY
HIGH, AS SHOWN BY MACRO-WORLD SCALING EXAMPLES

Particles Flatness

The particle size is specified in the nanometer range. The 20 nm on a wafer is equivalent to the height of a leaf on
requirements correspond to a maximum of 10 grains of the surface of Lake Chiemsee — or a single bacterium on a
sand distributed throughout the city of Munich. tennis court.

X

nm = nanometer
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DATASET FOR CURVE ANALYSIS

A JMP Table is used to simulate database access .
Esl database Anonymized - JMP Pro = (] X
o Same way in comparison to real database query BueNGE ) N L e
) | = 3 databa...ymized =
i L dat hi id td issi
o new Sq-l. que ry ( ) IS Used = Scripts O Filter Views a:os_zoza Vz’_‘::‘ ine V3_26t’:8 x 5 y-s 6o missng
Py _std vs. x gé-y 5;-557”
o 88.357 rows total > Functiona. y.std by x W vl
-z 03.10.2025 33 others 3.836 others 0 -2,37 0
. 1 21.06.2026 ... V2.0 V3.0 0 -0,000563005 0
o 23 rows for each batch Id, 3841 curves 2 21.06.2026 ... V2.0 V3.0 14 0,1603588156 0
: 3 21.06.2026 ... V2.0 V3.0 27 0,2129661792 0
. R T = Columns (6/0) g% 4 21.06.2026 ... V2_0 V3.0 68 -0,156343616 0
O anonymlzed Id S Filter P 5 21.06.2026 ... V2.0 V3 0 101 -0,732813798 0
] Addate 6 21.06.2026 ... V2.0 V3.0 115 -0,787676306 0
O Standard|zed data ranges tlimachine 7 21.06.2026 ... V2.0 V3.0 122 -1,076300807 0
ihid 8 21.06.2026 ... V2.0 V3.0 128 -1,076300807 0
; . . Ax g 21.06.2026 ... V2.0 V3.0 135 -0,878318711 0
o X is an arbitrary batch maturity parameter dy st W ziczx.v20 |vao 142 111408603 0
Amissing % 1 21.06.2026 ... V2.0 V3.0 149 -1,129234456 0
0O data Contains a feW dOUble ValueS 12 21.06.2026 ... V2.0 V3.0 162 -0,754281736 0
] ] 13 21.06.2026 ... V2.0 V3.0 176 -0,157950123 0
(2 curves with 31 values instead of 23) O rags 6 2066, v20 Va0 w6 onauss o
. 15 21.06.2026 ... V2.0 V3 0 189 0,3310418001 0
. i ows 16 21.06.2026 ... V2.0 V3.0 191 04781816228 0
o applied methods are robust All rows 8357 1 sioesnse. oo vas o2l oseaasane .
g 18 21.06.2026 ... V2.0 V3 0 193 0,3377438655 0
; 19 21.06.2026 ... V2.0 V3 0 195 0,2260874362 0
ola 20 21.06.2026 ... V2.0 V3 0 196 0,2466449691 0
e - v
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CURVE ASSESSMENT IN FUNCTIONAL DATA EXPLORER (FDE)
TALL DATATABLE, FUNCTIONS IN ROW

¥ database Anonymized - Functional Data Explorer of y_std by x - JMP Pro

Saftod cwafdoa k20 ra+osMOSsS00 SR EOKL
¥ = Functional Data Explorer - y_std
- Data Processing

¥ Summaries

7 Overall ¥ Mean Function v Standard Deviation Function
Observations 88357 6 1,1
Functions 3841 o 4 o
Mean 00001802 4 2 “ 09
iati >p—_— >
Standard Deviation 0,9998657 07
Minimum 2373918 '20 B A s
Maximum 6,1464677
X X
v ~ B-Spline on Initial data
Model Controls
“ Model Selection
Irainin v 1-20 v * .
g Legend 250000 o
e 1
o 100 200 100 2000 100 2000 100 2000 T preciction 200000+
3] 3 V3 3 3 1
V3o ! Vi v Reset Knots 150000 |
2 —_—— \\-\,__/ —— BIC :
w w
5 Update Models 100000 |
6 V3.5 V3.6 V37 V3_8
50000 |
W ——— e W w —_— 1
) | 0
6 V310 VERE V3 12 V3_13 0 5 10 15 20
2 \J Number of Knots
——a S ————TT
K : * Fit Statistics
V3_15 V3_16 V3_17 V3_18
2 Knots 1
—_————— T — - ——— o~ Degree 3
-2 -2 Log Likelihood 9176,9541
AlCc 9198,9571
BIC 9302,2347
GCV 0,0213672
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]

Legend

—Step Functions
—Linear

— Quadratic

— Cubic
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IDENTIFY FPC 2 FROM FDE AS ASSESSMENT

B¥ database Anonymized - Functional Data Explorer of y_std by x - JIMP Pro

Application of FDE

defsddiwaaB@oq k2N PA+sUS00 SHB L EOK

o all curves can be described with 3 features, - -Functional Data Explorer - y_std

; . v = B-Spline on Initial data
FPC1 — 3, covering 99.2 % variations B-spline Diagnostic Plots

O

. . . . “ * Function Summaries
O EaCh FPC COIT]pI’ISGS dlﬂ:erent VarlatIOnS, Integrated Root Integrated Root Integrated
. . id FPC1 FPC2 FPC3 Mean StdDev  Median Minimum Maximum Difference Square Error Function Square
dependlng on how FDE is used (eg V324  -9943563 7,9037971 -3,613031 -0,835254 08772658 -0,828618 -2,060702 04298215 -94,01222 13,283614 17,14283
. . . V325 5774398 88170182 -0,018489 -0,566357 0,9221071 -0,546579 -1,867796 0,8418244 -40,40119 10,573126 15,301834
m0d6|lng b'Sp“neS, p'Sp“neS ) V326  -5630708 11,172085 57401432 -0,592599 1,1998432 -0,677505 -2,15045 19263102 -46,06638 13,785711 18,89696
V327 21858053 -0,910092 -1,521211 -0,021082 02504432 -0,01101 -0388872 04482781 69373971 2,8958468 3,5445012
ORI V328 01695671 155474436 -2,852321 -0,146599 0,3942595 -0,101149 -0,730563 0,3607219 44081613 33561772 5,9465104
© we are IUCky that the feature dlp we are V329  -3380089 25209154 -2,938157 -0,393062 0,4989085 -0,297029 -1,164116 0,2525896 -5,120446 823621 8,9841362
: : : V330  -525095 69462842 -3,381803 -0,509707 07952412 -0,448113 -1,666019 0,5569237 -28,78621 13,362824
IOOkIng fOr, Is covered in FPC 2 V331 10257848 25603775 -2,166186 0,5602702 04475236 0,6189338 -0,102827 1,2448587 18547507 10,123746
V332 17393883 -1763082 -0,295744 1,036663 0,3056738 09306399 0,6887394 17835203 15,270948
o a S|mp|e formula V333 23329815 0614649 00361559 14576735 04291567 13853219 1,0015111 21,459

Basis Function Coefficients

o FPC 2 < O Random Coefficients

by Function
. . ¥ = Functional PCA
o gives us the answer, whether we have a dip - Eigemakis ~ Shape Functions
Or not FPC Eigenvalue 20406080 Percent Cumulative 6
1 96,928 | 814% 814% o 4 POR Y s et} S N R J
2 13,492 11,3%  92,8% 7 2 £ 02 T
3 7,677 '645%  99,2% >0 =
=0 -04
0 100 200 0 100 2000 100 2000 100 200
Mean Shape Shape Shape
Function Function 1 Function 2 Function 3
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RESHAPING DATA TO WIDE USING SUBSET
MAPPING CURVES INTO 23 COLUMNS , PROFILES"®

o 1318 curves

o each with 23 values
in columns grouped
with column group name
“profiles (23/23)”

o for transparency and reality
check a profile image is
saved

[E] DACH26 wide table main v01 - JMP Pro

File Edit Tables Rows Cols DOE Analyze Graph Tools

Add-Ins  View Window Help AFT-Addin  Georg

SRt id san Q ik ? BEEEL ™[
~ 3] DACH26_wi...le_main_v01 profiles
@ scriots OIF .
» Source 31.01.2026 55,;5 5;,5%; 3,12 3,28 413 2,96
P Open Database V323 3 2598
P DBQuery V2.0 V3_2527
- v2 3 V3 2528
P DBQuery update - E 03.10.2025 31 others 1.313 others 2,37 -2,37 | 2,37 -2.37
P _create_profile_pic 03.10.2025 02:57:28 V2_16 V3 3841 V3 3841 -1,539240992 -1,439499666 -1,670991028 -0,845753656 -0,706‘
M E 3
- Columns (34/23)  He i
Filter P 3 :
Adate i 4 ’\/_/\————A
1l: machine P _
thid c 50 h-::ﬁw. 150 200
B profile_pic e
21.10.2025 09:03:38 V2_8 V3_3840 V3_3340 1,0829059528 1,0962336858 1,3506326678 0,6655672499 -0,554¢
v profiles (23/23)
Ao i,
A 21
A27 G
Aes =
‘101 ¢ W 1w 150 200
4
15 it
A2z 02.11.2025 11:44:04 V2_11 V3_3839 V3 3839 -0,276725796 -0,457835045 -0,780681966 -1,615359371 -2,100¢
A28 7 3
4135 g 2
A42 H !
A9 e
4162 2
M (1] 50 100 150 200
[ Tags ’ el
= Rows O 03.11.2025 15:06:56 V2_15 V3_3838 V3 3s3s 0,5789497833 0,7037602227 0,4776907118 -0,077243146 -0,862(C
All rows 1.318 g°
Selected 1 s ?
Excluded 0 3o \/
Hidden 0 é -1
Labeled o|a 2

evaluations done
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USING FDE WITH WIDE DATATABLE
ADDING ,Y FPC2" AS CURVE ASSESSMENT

Modeling on Y FPC 2
Test of
o Neural

o Boosted Tree
o Bootstrap Forest
o Compare Models

Result
o all models perform
well enough
o choosing simplest formula

Saving model formula
for curve assessment
(w/o) FDE

Eﬁ DACH26_wide_table_main_v01 - IMP Pro
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-Ins View Window Help AFT-Addin Georg

datgd

“a

Q ik ?

~ 2) DACH26_wi...le_main_v01 ©

P Source

= Scripts O Filter Views

P Open Database

» __DBQuery

P __DBQuery update
P __create_profile_pic

¥ Functional Dat...velet etc. (3/0)
P Functional D...plorer wavelet
P Functional D...plorer bspline
P Functional D...plorer pspline

C Columns (34/23)

Filter

AY FPC 2 Predictor

[ Tags

All rows
Selected
Excluded
Hidden
Labeled

evaluations done

Rows

P

Beo

= SEEE=p

date machine id

31.01.2026 V2_15 V3_2524

V226 V312525

V223 V3 2526

V2.0 V3_2527

V2_3 V3 2528

03.10.2025 31 others 1.313 others

03.10.2025 02:57:28 V2_16 V3_3841
21.10.2025 09:03:38 V2 8 V3 3840
V3_3839
V3 3838
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data standard zed

profile_pic

V3 3841
B3
5
5 2
5
21
2
n
i<l _\/—’A—'_A
-2
(1] 50 100 150 200
leaplh
V3_3840
LT
8
P2
R
R0
=
34
-2
v 0 wo 150 200
length
V3 3839
B3
I
5 2
21
a0
a
R
-2
0 50 100 150 200
lesnglh
V3_3838

YFPC2

-129
-5,811498...

5,7271024...

58473126...

6,8701085...

H1_1
0,092

-0,037
0,0087611516

0,0567205942

0,0552619079

0,0653173431

Hidden Layer

H1.2
0,067

-0,049
-0,038059395

0,0254151021

0,0189728105

0,0171819114

H1_3
0,012

-01

-0,075823583

-0,033448263

-0,02799089

-0,026567225

Predicted Y ...
15

=lt)
-5,810841437

57275959573

5,8482435985

6,8700764063

YFPC2..

-5,757299(

575853720

5,8905697¢

7,3041086!
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USING FDE WITH WIDE DATATABLE
ADDING ,Y FPC2" AS CURVE ASSESSMENT

Request new data
from database

o simulation with JMP table
instead of database

Using model formula
for curve assessment
(w/o) FDE

o Just application of saved
formula in current table
on old data and new data

o comparison of formula
assessment with png graph
to make gross reality check

Eﬁ DACH26_wide_table_main_v01 - JMP Pro
File Edit Tables Rows Cols DOE Analyze Graph Tools Add-lns View Window Help AFT-Addin Georg

BReEdsnh Q ik ? DEEE =
= 3] DACH26_wi...le_main v01 [~

= Scripts O Filter Views

date machine id profile pic
P Source 21.06.2026 V219 V3.0
P Open Database 35—;5 zg-;
» __DBQuery V23 v33
V2 24 V34
P __DBQuery update o 3 03.10.2025 33 others 3.836 others
P __create_profile_pic 1 03.10.2025 02:57:28 V2_16 V3_3841 V3 3841

¥ Functional Dat...velet etc. (3/0)

1
T 2

P Functional D...plorer wavelet g
P Functional D...plorer bspline 3
P Functional D...plorer pspline g; .r

Beo

Filter
v3_3840
Adate 4
ilsmachine 3
= 2
thid 3,
o profile_pic AC
profiles (23/0) 2
Avrpc2k v W W0 T 20
AY FPC 2 Predictor [58
V33839 V3 3830
1
F ]
S 2
ER
20
31
-2
1] 50 100 S0 200
[ Tags fenqil
Rows _ v3_3838
4
All rows 3.841 33
Selected 0 ; 2
Excluded 0 2 ;
Hidden 0 § 1
Labeled 0| 2
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YFPC2

YFPC2...
14,6

-123
-5,757299097

57585372715

5,8905697933

7,3041086547
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SUMMARY

Showcase with functional (curve) data Modeling functional data explorer (FDE) result
o query from ,database“ o testing different types

o dense presentation in wide data table o comparing

o with png graph for assessment o Implementing into wide data table

o using functional data explorer for curve assessment o for comprehensive use
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The content of this presentation has been carefully edited and checked. However, Siltronic AG does not guarantee the validity, accuracy, completeness or quality of the information provided. Further, Siltronic AG does not undertake and does not intend to undertake any
obligation to update or revise any statements contained in this presentation, whether as a result of new information, future events or otherwise. This presentation may contain confidential information that is protected under the relevant confidentiality agreement. The presentation
is provided for the recipient's internal use only. The texts and graphics contained in here are for illustrative purposes only and may not fully document the subject matter. The presentation and its contents are subject to copyright and other laws protecting intellectual property. The
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