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(rad) ()
SP03-FL-WD20-SD2.5 2.5 20 0.016 0.0032
SP03-FL-WD20-SD4.9 4.9 20 1.63 0.0032
SP03-FL-WD20-SD6.5 6.5 20 0.35 0.0032
SP03-FL-WD40-SD3.3 3.3 40 0.016 0.0032
SP03-FL-WD40-SD10.0 10 40 1.63 0.0032
SP03-FL-WD40-SD12.0 12 40 0.35 0.0032

TEMRARTENR CNEHED , NOHD T

NOHD = fo P
" by \ .|m* MPE

fore W BB IAERE,  bo /& GET i AL R B AR

MBS S% DR B R EAR
(mm)
SP03-FL-WD20-SD0.3 0.3 20 0.02 0.0032
SP03-FL-WD20-SD0.7 0.7 20 0.04 0.0032
SP03-FL-WD40-SD0.8 0.8 40 0.04 0.0032
SP03-FL-WD40-SD2.3 2.3 40 0.018 0.0032
SP03-FL-WD100-SD8.3 8.8 100 0.1 0.0032
SP03-FL-WD150-SD11.8  11.8 150 0.15 0.0032
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SP03-FL-WD20-SD0.3 1.56 0.82 1.65 2.60 3.68 10.08 | 0.16 0.27
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SPO03-FL-WD20-SD2.5 15.49 | 8.03 16.26 | 25.83 | 36.61 | 100.6 | 1.38 2.53
SP03-FL-WD20-SD4.9 1.17 0.6 1.22 1.94 2.76 7.57 0.10 0.19
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SP03-FL-WD40-SD2.3 1.41 0.74 1.48 2.34 3.31 9.07 0.14 0.24
SP03-FL-WD40-SD3.3 15.49 | 8.03 16.26 | 25.83 | 36.61 | 100.6 | 1.38 2.53
SP03-FL-WD40-SD10.0 1.17 0.6 1.22 1.94 2.76 7.57 0.10 0.19
SP03-FL-WD40-SD12.0 0.70 0.37 0.74 1.17 1.66 4.58 0.06 0.12
SP03-FL-WD100-SD8.3 7.85 4.11 8.23 13.02 | 18.41 | 50.4 0.79 1.37
SP03-FL-WD150-SD11.8 11.77 | 6.17 12.35 | 1952 | 27.61 | 75.6 1.18 2.04
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35 BAREEE
A FE
AR HE
R 20 cm (K) x 12.3 cm (5&) x 8.5 cm (/)
HiE 1.7 kg
LR +24VCC/3A max
15 FHEL <35°C
BIARBAE il \
R~F 9.3 cm (K) x 6.6 cm (5%) x 6.6 cm (&), T033
6.4 cm (K) x 3.5 cm (5) x 3.5 cm (&), T060
o 0.4 kg, TO33
0.15 kg, T060
2N/ Bt TO33 Yy LEMO HiZ%
Bt TO60 ft) M8 4%
6 R <35°C
B4k (LEMO HZ5Ek M8 H45) .
BARBE il \
KE 2—-20m
i 0.04 — 0.4 kg
R <100°C
e
BRI HE \
KE 2—-20m
G 0.01 — 0.1 kg
1% FH R <100°C
/N R AR 50 mm
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4.10 HEHRAI%E B R 24 b i
B SRR F 0 A P T P T 13 76 15 4 1 K 1 TR 8 M8 — 4 — Tk, IR e I
AN 4 A S P

i SHATE

male connector 4 poles
' @ ® 1 =braun  brown
- ‘:7(‘ 2 =weil  white

3 blau blue
\ ® @ & = schwarz black

female connector 4 poles

@ @ 1 =braun brown

’W//@ oo i i

4 = schwarz black

AU B O QR A, W ONAR QRS A R 2 4.

e

HLE L
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=
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51 WE
A AT B S S . XL B KT R SRR N R T A 2. % % 7 Bt
SRR TR E . AR E A, Enovasense 4 T I E B MG R 2ok B L AE
A AT B, 65T LA e 2 1 B S R TE R
HAREE

Enovasense W& O WS Bk, N7 IEMNE, 8025006 e BAE 06T
I

Laser Power

Frequeﬂcyh

sPower

AR H R RAERE TR T MBS, FRATTAT DLW B AR RVE S
M E NI HEE: AHRAIRIE.

Laser Power + Thermal signal
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X5 E AR, FATRT AN SIS 5 SROCTHR Z M AR ARIE L . DR IIAORSs (EI¥
JeTAR AR IRIE AR AE S RIRIEHE S RAT, AITFEEREE (SNR) Bk, AR AR
i LRI B AN HERf SR 5 0 J2 S

Laser Power + Thermal signal

Amplitude 777

Phaseshift 777

¢

Py Vi =
| WD AT, BOL SRR,
Bk ThRFE

XTHRFERIRE, FAIAFEREDZZE LD BRI ERE, PRI IR Z - S el -
DABEIE B R A BERAT RS R . AR fTEE R, TERCRIA
AN

Burning zone

Laser OK zone

power

Low precision zone

PRI
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P E N T DNRERRIE, IR VR I AT & . KRR, — R
FUC R EE, (HAERSREILT, Al Rem 2Dl = Mok E . BATRM— DR
FEF R R IR ENE. (B, NERHANMATER, HEREARIRT 5 Hz Ml
7 5000 Hz.

DB TR
Fic B 1K) = SRR R B )45 B2 TR

I ) A AT TR 305 g I B TR A (). AER IR 2 8], iEREASS AT
KtaHH-

JNFKIR 8] XA PO RN AE AR I ELIN I (B 36 B4 THAR (K 18]
DERSa): X RFEAT IR A A

X Heating
| time

leasuring
time

Pause Measuring :
time time | time
1

Precitec Optronik GmbH 37



PRECITEC

Vi

52 Kt
R HE PR AR RS BUANR IR (R e BC B ED B B . 1ZN IR PP o Vi A
BAIRIEVE AR RN . B T AHREBEIA S S8 (BIInAE AR D) AL/, B0 S
A%, ORJEAE TR B ARG, KOS A 25 .

1 WAL X A B AT R S A (1T, A
I R

BT, SRR IOREA . s b, WIE AR — AR AT — AN R
Wo HB— MK TR UE Enovasense 4. 5 AN T E47 R AL

B EREALL R, HERERN S —MINE CRBMUIE ARARMEB. X 455 &S
HY o FEAS LA UE ST — 5 AL 4 REHEAT HERA A 1HE :

AEHR VAR DSBS 3AMFEERFES.

TNBHEIR RS ) JE B A S 7 S SR L {of P i A A3 I 2 5 — 40 um,  TIIYE 50
— 100 pm Z [ERH#EHRA

NBHEIR R AR 0 7R o I B B ANV B o G SR AR S A AR M B —
40 pm, WAEDA 3AMFEAR, 43H109 5 pm. 20 um Al 40 um.

TRHE R IR A B L FAEAREVE B N . W R AR A S U 5 — 40 um, T
AR 50 pum FRE AR AR U

TEREES T A RIRU .

Learning batch Testing batch

Sample 50pm in the testing
batch has a thickness higher
than the learning set

Case 1| sum 20pm [ | 40pm Tum 30pm 50pm

Sample 3pmin the testing
Case 2| spm | [ 20pm | | 40um | | 3pm | | 30um | | 35um batch has a thickness smaller
than the learning set

Case 3 Sum 20pm 40pr 7um 30pm 35um
Two samples of the learning
Case 4| sum LM 10pm 7um 30pm 35um x batch have approximately the
same thickness value
There are only 2 samples in
Case 5| sum 40pm 7um 30pm 35pm x the Ieaming batch
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5.3 3% Enovasense Suite

R
B4k Enovasense EFNHRET, T ELL R KA

+ Windows OS (7/8/10/11)
Installer ENOVASENSE_SUITE_setup.exe

FRGUE P AR

#iBH: %3 Enovasense Suite
1.} ENOVASENSE_SUITE_setup.exe SRR 33252 1 Pk P 3R .

2. F—MIET, RIRHEZVFAT L.

@ Setup - Enovasense Suite version 6.5.0
License Agreement ~
Please read the following important information before continuing. C

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <https://fsf.org/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GNU General Public License is a free, copyleft license for
software and other kinds of works. v

(® 1 accept the agreement
(D1 do not accept the agreement

==

30k H ok %% Enovasense Suite. 157, %M AR B LR H 3 A A S AR
FRABe 1IEw TAE. @i 7E Documents 142 5L Enovasense Suite E. G 5 NFFR AT fA] 4%

/
1%
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TEHRBIF, N T %357 Documents U

@ Setup - Enovasense Suite version 6.5.0

Select Destination Location
Where should Enovasense Suite be installed?

Setup will install Enovasense Suite into the following folder.

‘ :\Users\ancelot\Documents\Enovasense Suite

At least 94.0 MB of free disk space is required.

To continue, dick Next. If you would like to select a different folder, dick Browse.

&

Browse...

Back [ Mewt ]

Cancel

PRECITEC

Vi

iR ZNHAERKEATEYE, SRERYE Enovasense Suite HIER N RGHI I A H 22

% Python 3.9.

4. 23525, %) Enovasense Suite.

° E

=
=

.
.

1 R 7E 22 )5 8)) Enovasense Suite B H #il “python39.dllI

missing” 1%, 1H 3 E B %3 Python 3.9, R F A M
“DRIVER_UTILS” 3% 1) Enovasense Suite %23 ig453k

EE
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5.4 i&4T Enovasense Suite
%53l Enovasense Suite, 1 ¥ 5L A2 _E A A E RS LAUNCHER.

(\ enovasense

BEHIND THE INVISIBLE

ML & -
About Advanced
l \ enovasense Quir
BEHIND THE INVISIBLE
Applications Modules
Name IP address =5
7 TEN100 10.42.0.100
=l
MODULE MANAGEMENT
SIGNAL TESTING FIND FREQUENCY
Settings
CONFIGURATION MANAGEMENT
CALIBRATION MEASURE
CALIBRATION MANAGEMENT

RN — AN RS, F T E B & Enovasense B, Enovasense Suite )34
FH & IEAE LA AN (1) 2 5%
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SIGNAL TESTING
FIND FREQUENCY

BB AHER
i SIGNAL TESTING RJ V% B0 Dy 2 A & (7]
FIND FREQUENCY J& — Mg A2l 5 A5 (4 N HFZ Y o AT A IR R AR P IR B e A

KN R
CALIBRATION &% i £ I 75 B A & 10 SRR T

MEN AR
MEASURE Sl &N IR o Rl I8 I 2 AT G5 (0 A B AT I

PLR 25 80K 1 BH Gn ] TR U6 200 S AR HERE R . A T AP M B AR A HORE , S B %44 BB P %
MEASURE 77 i it - 17 7m 24

PRI AR P 2 21 2R, R BCE IR LT (R AE S o kX
W o — ANREARTAER K T o BRELARE A 2 8] R 2 2 28 D6 A R R A o

5.5 MEHET
TS PUAE 75 B Al RSB AN T BN L (R N R .l ORI i B 8 f5, dE
Enovasense Suite 25175,

FERAF IR B g rf, ERRARER S BUAEA O T AR A«
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Mame IP address =
1 TEN100 10.42.0.100
hd
MODULE MANAGEMENT

TN B, 1 S A B

PR NASLARGLN 1P Y, 2E e . B 2R .

Detection settings

First
IP address range: 10.42.0.100 —>
Detected modules
1 10.42.0.100 TEN100 10w

XUk R A 4 BT T %
SR 1% Back.

ADD MODULES

BACK

Last Offline information

10.42.0.104

980nm Connected

WEHAFOT, X E % — DR RS — N AF . TR, #AT DL T
TFRL T I LUAF 4R A TR R AU AT AR ez
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5.6 SIGNAL TESTING MR
AT 2 R RO SR I T R

AR HEE R T EAARBOC RN Z A& MRL (Flan: 3 W BEUAT 10 W
B, ik watts" S AE LA S AL E . A ‘watts" & B 1 — AT
A, HNE RS BRI E 1 ZIEN] . R IEARIE X 2T C 5K,
T AN Ef ] “watts” % H

MK BTG, %8 0.02V (ERIIZE) , AR IRIFE 40 Hz, EREGE
{5 R] 15y 10000 255,

W2 — P35 JE B R A AR SR T 7

% START JFUGI &, SRFEEFHB GET T —ME) , SR)5#% STOP Z1k
b=

BEEREMNME SO AR RMEEREW? WREEAR 5RRHEME A
EIRAFE TR, KRR 0.1 KAl . FELL RS S5 A i B &
IR ERASPRY, SR B AR DU IR A BB HIR .
LI AN K, DU E MR S ik, KRB ERE S E A 10000
=¥, WG START #2453l & &%, “phaseshift stability” 7Bt 1 (1B 2 IE
TEHAT FIIN & R A AR AR 22 . ISR 2 /0 10 N E A BESRIFAE G MH. K
2 0.3° M@ e T, HRERRT R,

BINEOEThE: % STOP %41, #n#EEE, RJ51% START.

e = :
FERADIRT, B U EREA LA OREAT B0 IR . £E58T
PR, A ABUN S & (<0.1 V) B0 .

U RAGE PEAE BUBOCAE BRI ZEFEAR A I IR L 0.5 A2 9B K il
BEAFFELITA] .

MIERE T BOLTh R AER I S, K BT (R BT R RUIRME, AR5 1% EXPORT... R
B E . AR WA AEMGHIA A m A E, WAZLE LR Rk 77 8L
2. % BACK & [A1%] LAUNCHER & 1§ )3 2) FIND FREQUENCY [ FFEF
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5.7 FIND FREQUENCY MR
308 3o 7 PR T % J o 8 P A%

In#k 2 B R/F7E SIGNAL TESTING HHIACE . M E INE2S & 4T FFnl, %
PR I &

BER B % BN B 2. RIS BRI E, WE LR, el Iz
FFLERT ] HSFEERT [ FIE FRT /1S SIGNAL TESTING  H{RAZIAHFA .
T8 L B PR T B AN R (AR AS . AR R A B3R R R AE A )
AR b AT DA X $ e B AN 75 B 2R

BB AL R R4 . FATE USSR — AR 28R, I
WHSEEMENZ %, Hlin, sample_1_5pm/sample_2 6.5 pm. ANE/E
FEARLH B EA T (), BOARIESHEEWENSASE; S H
TRIZ ) R

Bon: LEETHPFEABATHT . S TR RS AT, B IE R
RERT)

FREARTIAER LT .

JRBIIE. SEMUR, R BIRIRS 2 AR 2k .

o A B e T IR . TR bR, TR — ST 7T 2R s . BfE—
WA SRR, ELLZ IR EH 2 RS . RS IXFHN, &
A TN Pause time, iFFEARAHITF k.

BAFEARIF R 5 — kil E . AZE I ESFEARLIR! 3R UEFEAR AR
B« 27, filhn, “sample_1_5um’/“sample_1_5um_2",

W R EARET 2 803 UG, W UL T AR A SR T L,

B OGRS AR 75 ZEX R EHE R T A B AR R %I
BB R A7 /£ “Save graphs” 1.,
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(S ghovasense
80 um TOY_B1_45.6um
i — _— TOY:BB:HG.Gum
— T A 1 € B P 5 AR i
[ //f B, e 2k B R HE

a5l 45.6 um 116.6 pm

10 100 1000

\\\-\-\\ TOY_B1_45.6pm
21 \\ ~—— TOY_B2_80pm
. ~ ~— TOY_B3_116.6um
B
S 175
2
E
3 14
B
5

Amplitude in

10 100 1000

Frequency selected: |3 [ Delete Freq

WIESEHTH RS, ATDUMTLEIR.  FL AR Ao /0% e L R OTF LE
S BORIRIE IS B TR — R B LU TR BEEAT S . 1
BRI R, AR DL ORI, PR LA T LA th TE R 12
Hop. VEELE, TR TF. R T, TR =
%

I IORBER (A (. 40 Hz #1150 Hz) Rl Ret S RIBE NG E, Btk
HXH AR B ANSHHARE.

T PER L i G B AR HE . AR R AT IR R, RN AR e H BNV T
TEIRES

H.i“Generate Configuration”J£iE#: T f AR . PRAMEMUE FIBCE

1B H FIND FREQUENCY .

i
S R G EAn 2 N d e
.
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5.8 CALIBRATION MHEF
B %N R nT RS Enovasense %5 o

hn# M FIND FREQUENCY S H 2R ic & .
SR BHOR F IR EARE R DL DI,

A RK T <
IR IERR AR, I E R

FEFARF BRI B FIE . S 20.7 pm I S5 550\
520.77,

Wikt ADD el WIRSSHUR ., USSR HIE R E. st
P A, {EATLARE A Input Number $2: 411 4 ]

B SR AR FL 07 DA 5 VU

FERAR BT 7RI E BN 7RI E AR, AT DUER 2 R 7 i Bl SR . 40
PRI FE 7RI . a1 iRE T Delete #25H, W ERHE K TH MR o

MERBIR P T EREA G, B Train. ZE5 0 3] R AR 1 H br 5
ZIE A . iz R R, AR — N DR SR A 45 R

ANNEX Results 91X} 46 570 M g AT i ke

T B IR 25 BRGE LR FRATT,  FBRATTAT LASR A A o1 & m) 8 FR AL e 15t

WRKRHEA TSy, HIBH Results & O HFEH A3 10 )5, WHRLEEN
B WA S 7 B 1 7 e <

WERAHE R AT, 1 ORAF

i} CALIBRATION.

R ARG CHER IR R .

PHZE P2 AR AL B WL

MM 2% I T 25 AT . #hE A S BT EARTEE -

B N\ 1 50 2 5 Training data” & H AOFS AP PRGN, Bt (1740 e A% (a2

2011

-198.22

Training data

0242 7.7

-199.6041502 12.4
-198.7166014 10.8
-200.4783602 15.4

A {E calibration management>Advanced parameters 7 [ #1570 #4128 X 25 S 50
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%% Neural network advanced settings - Enovasense ? X
MAE target : 0.00000 : oK |
Number of the hidden layers: 1 : e
Neurons of the hidden layers: 2 2|

Iteration number: 1000 =

Epoch per iteration: 500 :

MAE improvement between two loop: 0.000000 s

Normalization: MINMAX ‘ ]

e, MEBINZRSE R = Bon TERE VP AL ARt o
ERMERE T IR SCBL R REA 22 2% T 5 (1 B N S AL

LIPANL bk MEM &R RN

1 0 2 1 500 500

1 2 0 3 1 500 500

2% 50 1 0 3 1 1000 1000
2 2 0 4 2 1000 1000
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5.9 MEASURE NH&ERFE
FR 0 B F 37 P

JEFENC B R I F R B 1 ]
EATINE, WEEFEABIER LT, )51 Start. g5 ReHERE L, JFE
TNERRZS Thickness 1.

U R R Ly Start, RERETRYEIE,  (ESPEMERRRE (R 22 ] REAS TR
LI BA A P B R 4 ff 2 -

PRI B .
P IR B SO 2 /D 10 TR
TEM 2 0] % B B KR T i 18], DAEAE P ORI & 2 (RIS BIFEA G
RoTRe, BIENTEZH 10 ) .
B DURT I A
¥ START.
MELER G, BIFEARIES T —RNE. RIEFEEF ISR
[ /JI_,J%":
1 ANASAL FH HADA AR A
WRBOCIIZRAF, "RSTIRFEAR.

5.10 R4 ERIREAME

B HER B 3507 T <2235 H 35>\ CALIBRATIONS”, M HEHS 2 — A H 3.
BEHE B 382 LR SO

“config”: L &t B 2%, fn“Configuration management”# {4 1 ik .

“data” /& 15 I &8 DL S FE R HE A A1 5N 0 B A

“fof”: {1, & fd il “Save graphs”iZ4l7E“Find frequency” 3 {4 1 LAAR 44 FRAZAF I A 2R
25,

“network™ & MM L% (L gRiRnE) RE

“infos” A1 & 8 25 X 4 I S AN 4 H 4 FH B0 T3 50

“test” 3 Er R LI .

5.11 R4 EFNENME
R Y f# H MEASURE W 2 7 3E 47 il 47 T“Desktop\SAVE", S &8 24 /i H P B 51
TR A% N yyyy-mm-dd.csv' T SCAF, A yyyy" & MuiED, “mm”e 451 A
fr, “dd”2 24w0 H I,
FOCHEAE LU TR B B AT R AR 1P Mok, FRRE. WENEE
B A FRIELLZH PN ER7E MEASURE R H T2 /3 1“comments” &5 4 F i A IR
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6. KME A BIRE S B 167

SIGNAL
TESTING

Add module(s)

XA MR .

BOER? B

pU4E
Voltage / Power:iZ T} & DAY
ES, RN E = AkE
%o
Heating time / Measuring
time / Pause time
START: #/bizf7 10 M
Ao
STOP
HFE AR E 1A N IH R
EXPORT

BRR: EFEHIAAFR
OK

BACK

FIND
FREQUENCY

Manage modules... ¥ #2& 7f
TN T IR AR

Load Configuration:iEF MK
AEMRE.
Frequencies: 4% %
(#Freqgs) FIARZAE .

Sample name: &R T IFE
ARIRPE—NCARAIR JOCA
H th IAE B

START & 344 .

HE R AR,

Save graphs

N T E A
PR R EH AR
ENFRE SR, N
NEE R4
Save (8¢ Save
and replace)

OK
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CALIBRATION

MEASURE

Generate configuration
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Vi

EFE R

R AT E A
PRo n SRARHE HLAR
£ R € 4 PRI 81
MBI E S
%, iEhmd.

Save (8¢ Save
and replace)

BACK

Manage modules... #5275

e RN

Select a configuration:i%& £y
TP IR AR R

R H bR BUR (#Targets): Xf
FIMNEE A2, BHMHE
FFIE 1.

i 14 B A E R EPAT I
& (#Targets) (Bl4nd
i 7 — X IEFIAF 5D .

o IR IREAS U ' 4R Sk
™, #XJ5 ADD,

XA R HIFEA R AR .

TRAIN

SAVE & BACK

SAVE...

OK

BACK

Manage modules... #7527

INEL T IERA AR .

Configuration:&f %/ Mbi bk,
MERELE T 120 3R AR U T
BB

P 2 &2 (8] ) Pause
time.

WA KR A7 2] SAVE csv
SRR AT I Y

Comments,

RN 215 Y Number
of measurements. X} T A[d
Wrill &, ks (<) & 2R EL
BIR“Inf{E .
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i i AT Bt T B R T AR A SR A N e 52 4 1
fE.
S FOVFAS L HEAT WA S5 R
LT

THRDGATRER AT B B

FEAENT R G IAT AR TR ORISR I 4ERE . S50 5 B e
Precitec Optronik GmbH i PR FEF AN 7 22 2% 8RR F7 A 2418 1)
PR AT AT 51T

e

A 5B |
BOLHR ] BeiE Bk

R HIHOCRTT & IEC 60825 MIbRE) 4 HHOL. WRAEE XL, 4
PO IO Bk, B H TS B I s ORI R
BUBCKMEAK APEIRIE 10475 MEAh, XESHOLTT e MR AT IS
B DR AT REAFAE IR -

8 i HIR i BIGBE M 2 A LS BRSO OO 1

AEE |
fih e fen
TP ANSEBRIEIAL I, WO AL R . i 22
T 1 TEHE B AT K
SNFAT TFI 205 FF AL
)0 RG4S, Sk B ssis e (ke

YEE TR DD

7.1 JE
R A PR RO LT bR HE e 2T, Pimidid FC/PC brtfEiEsz .

VU] e/ MW G LT 5 RS M B ) &5 (e, DL S e 62T i il tE A B TR . Sk
b, A AEERES L RETIRURAE, EEPERS, ATRERERUCHE S B #L, A5
LA R o
JE, R T WO EEROLL, Pl RGUTRENRD S —MRE S, mAEGE
i AT 5 4 e

JeEF TR, SLRURRBEAI ORI IE B R M e as Lo VIZIAE ST TRIP IR (1 1

UL WA AR BOL P E RS -

fE FDOCLT BB & EnE R AT R EPIRES (S NI REED .

FEETERR AT, AU R — S A ERR S LA DL E i R G ATIR G -
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byt BT G W w RRE i PSSy A N A

TR R FRERHIIEE R i
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22 R i (R RFAEVE 2T 2 S B AR

R o8
KA TF .
& 1 L P b, AT L
% \ H4F
N O
=
X | eeE Y.
& 8 Kimtech $84 45 2 24
* RATERE AR . RE 4
\¥:7 Y A0 TR 2
N @
=
XX | Jeermiz.
5 FE A
N @
=4
XX | Jedhess.
5 FEE LT
N .
=
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7.2 WEEH
TR ST B P TR, T DL RA R RN TR T e . sE UL R A

HEWAZEHTALE, DR siieisgt. RERFITES A IEG T HEE, HE K
TEOLE, AT E B e SRR IE A I B TR SR R &R .
VUSRS (Bl Kimtech #4800 @ AR RTGL, I Sl K 2 Bl
HIREY

MR, SEFDEY o, #RAT e R AR R EREL, FFEBLR Precitec
Optronik GmbH 3T 5 4.

7.3 ¥ob
Enovasense il 75 H 06 R R IE LA N 1 MTBF CEIYSBERTETE)D) 9 11.4 4F,
I, ANLGH T,
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8. fi3x

Fff 3% SIGNAL TESTING

('\ enovasense

SIGNAL_TESTING

IR 344

][ Add modules |

watks?

TN E S
#

B KRE—A
(=1

57

BEhE

BEHIND THE INVISIBLE
BtES: ﬂﬂ%?ﬁ’ﬁ%iﬂﬁéﬁé’?l—ﬁﬁ, MBS fe AR BRI L
0,4
[TEN100 (10.42.0.100)
s 0,3
| i II'r |'l I'I { f .
T-E Rl | [ ' [ I’I |r I[I | III ||'Il 'II f |I|f [ ||I |II [I III |III |II Frequency.
.l‘% [ |II |ff |IIII ||II |II |III |II |II III II III |I III |II |II ll III 'l II II II 'I l )&Eiﬁ %ﬂﬁ $
0,1 | | | | | [ | | | | | ] Voltage: | |
/ J | / I I I / I ! | . : _,/;
0 - = = o REMESZE -
e MBELEIEE ERREMAN B EERNLaERRS, WATRRENER L Heating time:
0,58 [ Measuring time:
(=]
= [ Pause time:
@ 0575 R
E 0,57 ¢ Phaseshift: -71.31
%‘ 0,565 F \/ Phaseshift stability: |0.071868
BB —IKIEN AR E.
a 5 BARBRME, FERAMHR
# Measuremenks
Amplitude H S——
RESET R AIRIE 2 B A L
e 1k IEFEHEAT
Ay B BEELZHA S g



3k FIND FREQUENCY
I}E%q — Q = w SUESRE A R R

. @ enovasense |

BEHIND THE INVISIBLE /

Manage modules...

/

No serial (192.168.0.100) v R B
050 _ESDessous 290322
— 091 _ESDessous 280322
2090 _E SDessous 300322 Configuration parameters Frequendes /
— KO240_ESDessous 270522
- ~ Name: &S0 =
OLDOESSUS_E SDessous_080622 #Freg 15 = q
. OLDOESSOUS _E SDessous_080622 Amplitude: 0.4V 2 1 [5he
£ P JA1 0w 00812 Measure duration: |300ms
g — 088 _MAJ_ESDessous_1006 . . 2 |Bhe sl £
i 29088_MA)_ESDesscus_M00622 Heating duration: [:00ms 3 |10 =T
Pause time: 00ms SRy (™ H x
e BRI LK. K
Load configuration 6 [40Hz 2l x 2o 1h BB IBRAS
7 |55Hz =il X
! : 8 |80Hz S|l x
) 70 000 12 150 Generate configuration 9 [100Hz =] x
Frequence in Hz =

v ) /
T 290322 | Sample Name: [ JHO88_MAJ_ESDessous_100622 ( ﬂ]ﬂ %m&ﬁ&%
& S fELE E

START STOP /
/
Graphs management

Load older graphs Delete selected graph

Amplitude in arbitrary units

n — ———
» %0 % 000 12% 150

Save graphs Clear graphs
Frequency selected : l;| : Delete Freq x\
3 > Y Ny :

N
/// N N WIS, WRERLE, N
: ; MBERRE. WHLE, HE
BRI (H2) AR R MR FMRA KRR,
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Fff 3% CALIBRATION

(\ enovasense

BEHIND THE INVISIBLE

JRYb%E

[TEN100 (10.42.0.100)

MR AR IR B Manage modules...

2008_Qc720 SARREE ATA |
\
: 0.00 pm -
E Frequencies: |300
5 Amplitude: | 0.35V
<
E #Targets:
.gl [ - ]’ 1 [ + ]

/

EEERENSE

#ivieasurements: 1

1(
g | P AL, JE3) Enovasense ZikPIRHER
Tl ENE 10 20 30 40 50 60 70 % T
Npts SRR _— \ —_—
1 A¥ | | TRAIN
| DELETE Il DELETE ALL Input number: 1 | SAVE...
s e Ll S WL Z AR, TUE
HER. BREH S BRI,

P € iz eo
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Fft 3% MEASURE

(\ enovasense

BEHIND THE

Manage modules...

Server Management

Thickness (pm)

Module
4 TEN100 (10.4...

27

26

25

24

23

22

Status Last measure
Waiting 28.43 pm
BonEEE

FE P B Rl T B E A
WHELHESBEN 10 PR

Average
27.183 pm

INVISIBLE

IR R K T EN R E, EESEE

I 1] DA BE R O B [ SRS Bl A
Stdev Configuration Pause time Comments =
27um  [2808_QC72 | | 2000 :

MERZE . BRBAMME, BUR

R WREARRRE SRAEREAZRAKR, WA

i BRI RN, EEHWIT, BEMT R — KR
BT E.

] —ea— TENT00

- 160 260 300 460 560 ﬁll}O

Number of measurements:

S EREL

Time (sec)

STOP RESET

EHWEMRA AL RNE, WERRSE  EEERTHNEZE  EENRR SRR,
AE. P IEWIE.
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fif RESULTS

WMRMEH W RERRER BaCk

(\ enovasense

%, TDAOEFRREREHL
BEHIND THE INVISIBLE PRI <A5ave&Back

Targets

WULpuLw>

B o B BE A I

LA

—— Targets

3.358513 3.200016
5.703274 3.595265
-7.063419 7.130729
45.721283 3.460286
45.259079 2.210871
46.501041 2.854928

11 40.000000 1.000000

40.000000 1.000000
40.000000 1.000000
40.000000 1.000000

/1 40.000000 1.000000

40.000000 1.000000

46.102585 2.245839 40.000000 1.000000
44.824272 0.938048 40.000000 1.000000
o 44.751801 1.761918 40.000000 1.000000
Y 40 44.500359 0.733622 40.000000 1.000000
x W™ 48.872116 11.413624 40.000000 1.000000
E 46.364986 5.234141 40.000000 1.000000
47.751663 10.486465 40.000000 1.000000
45.735252 4558910 40.000000 1.000000
201 - 46.960464 8.109978 40.000000 1.000000
49.062000 12.672111 40.000000 1.000000
47.062756 7.081619 40.000000 1.000000
46.484573 6.079274 40.000000 1.000000
ol 'l | 47.715942 10.452900 40.000000 1.000000
, , U , . 46.552738 6.859462 40.000000 1.000000
100 200 300 400 48.3389284.184758 40.000000 1.000000
‘ # measure 48.225822 3.660261 40.000000 1.000000
PSR E 45.532143 0.664034 40.000000 1.000000
on thinning set : On testing set : 48.008942 4.434682 40.000000 1.000000
46.939034 5.718597 40.000000 1.000000
MAE 2. 55.116241 5.094125 50.000000 1.000000
54.425743 5.504501 50.000000 1.000000 .
5 . . 58.163189 5.290404 50.000000 1.000000 7
R 0.965221 ® Display results on training batch <7 866894 5 075541 50.000000 1.000000
44.989250 0.248954 50.000000 1.000000
= — N E=N
AR AR IR 7 IR R TR AR A
LR R WMBLAWBEGE, WY RN T AR, SRESMUFIMNERER, EELEFLH.

BRI R
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3% CALIBRATION MANAGEMENT
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T E DR E — IS K.

= NN - Enovasense Suite - m] *
Settings
(\ enovasense
BEHIND THE INVISIBLE
test v
Training data Test data

rif-t 629600 SAVE
0,368 1204 165 98296 1168670 DRSS VX BAE AT ISR T DA BR = R HE -
68,8605 13.57 16.3 08.2962.337330  #l. ZRGHIEBIMER, XE DELETE...
-69.5101 14.97 16.3 -98.296 3.506 0 %%EH%EE?@@V‘]%TEQ
68.7576 16.44 16.3 -98,296 4.67467 0 EXPORT... .
68.7477 17.53 16.3 .98.2965.843330 M- AT PAME R 5 — AR
69.2933 17.52 16.3 98,296 7.012 0 B M ETRYE R BB
-69.032 16.37 16.3 -98,296 8,18067 0 -
68.6532 14.72 16.3 -98.296 9.34933 0 MR -
69.2936 13.3 16.3 -98.296 10.518 0 . .
68,8246 12.05 16.3 -98.296 11.6867 0 Sort data TR ERTHE,
69.4294 11.5 16.3 -98.296 12.8553 0 BEE—N SRR
69.1171 10.18 16.3 -98.296 14.024 0
69,2397 8.68 16.3 -08.296 15.1927 0 ZHIRCE.
69,3709 8.02 16.3 -98.296 16.3613 0
69,0508 6.55 16.3 -98.296 17.53 0 i
69,0462 5.49 16.3 94,0848 0 0 JA AV TRAIN
69,5639 5.52 16.3 94,0848 1.16867 0
69,3859 3.34 16.3 94,0848 2.33733 0
69.224 0 16.3 -94,0848 3,506 0
-69.5997 0 16.3 ?‘:E;AL'BRAT'ON NIRRT -94.0848 4.67467 0 FE RS N R
693599 1.76 163 TR R IEEHHE . 94,0848 5.84333 0 TEST
-69.5006 3.96 16.3 -94.0848 7.012 0
-69.9266 5.19 16.3 -94.0848 8.18067 0 s s O Use test data Generate test data
-69.4896 5.39 16.3 -94.0848 9.34933 0 WIREFANASIE, HiEZEd i
-70.2014 6.5 16.3 -94,0848 10.518 0 Generate test data - Linear fill
69.216 7.9 16.3 -94.0848 11.6867 0
69.1959 9.01 16.3 94,0848 12.8553 0 ;
-69.7977 9.66 16.3 -94,0848 14.024 0 Apply bias on data...
-69.4618 11.03 16.3 -94.0848 15,1927 0 Advanced NN options...



3% CONFIGURATION MANAGEMENT

= CONFIG - Enovasense Suite - O >

(\ eNOVASeNse ..

BEHIND THE INVISIBLE

test v
Number of frequencies: 1 )
. - - SAVE REBS
requencies: 40 Uz
Laser emission mode: ® Volts O Watts ;
MERIRE (FIASSRHD
_ DELETE...
Amplitude: 0.02 Volts -
Optical power: 0.08 Watts .
Laser threshold: 0.04 Volts )
Power weights for each frequency: |1
Measure duration: 1000 ms .
Heating time: 100 ms -
fEF “NEW” ARIRFEE. A
Pause time: 100 ms - HA—ANEEREHRNRE.
Select NN: 10 HE: BRmET RSN REMER
_ - NEW AR RRIE, AT RS RT B S
Signal cutoff frequency: 2000 Hz -

Reference cutoff frequency: 15000 Hz :
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