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anud vosTanlelsdidnyin Tanieledidnvin uazfanedinousnines aruaushumalusinsy
raNImBskariiganwIsanennItlumsTinnsiuazaianuunaes

Impact Ao Wudaainvannsalunisutetudunisifevesundnendouasusenalnely
seduund dalenialunisairegshauasedlugranmnssafanuazmeluladiiiendes Snvisdiana
A9AAABITULNUAMUILNUENSAanTRA1Y1A 20 U (2561-2580) arunisiauunaluladian uay
WHUNRIUINS A UNAL UL A NERUNLEeNatul 2561-2580 ¥BINTENTINGY tngyngunsalin
anautRmelsdidnrindugeinuddyesudidunisussqiimunedingrian Wesnanunsaldindn
alsivdu Aladidnnin wagAdufiuaud Mduilsitutuanmgiivazenud Ssduudud Buandiddy
TumsWannTagulelsdidnniniielfugunsaididnmsednddmiumaluladtugarieng 1w grammnssu
grusun b (electric vehicles) gunsain1an1sunnd (medical devices) uazgunsaifniiundeany
(energy storage systems) @3 UMALUTAENANIUNNAADNAINE

Outcome fe Liwdszansamlumsairsesdnufidednsuiangelsdidnvin onsefuia
anuanansalunsuisiuressemalnesuidsliduivensulussivlan efulssansnmnisiSou

nsaousEiulngnfny tieatuayulazduaiunisudnduda dnIdenaalyniien sawiayaaing
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2. ANANYNIRNIY

2.1 w3aviamalsdidnn3n 31uu 1 ga Usznaude

2.1.1 ia5asiawialsBianysn 91uau 1 1A3ee nnaudfaed

[

(1) ausasessumsinaaunuludale 10 kv #Saunnn

(2) @u1903095UNSITNUBUIN 24/48 bit digital I/O-card #3aAn

wva o

(3) Analog Input Card Filnaan il

q

(3.1) A1 Maximum sample rate amounts 71 20 Ms/s 3ofini1

(3.2) AruazBunTuIn 16 bit fiFn Voltage range of +10 V 3afnt

(3.3) 984 Input f51uau 4 Ye Aanunsoldaldsous -10 v 1 10 v

a 1

Tnedan Capture rate % 25 ns #38AN11

wa w

(4) Arbitrary waveform generator fifauanyFnail

(4.1) ausasuAFie8alen 100 Ms/s ¥saRnin

(@.2) @ansasessunmsidaulugiuanud 0.01 Hz 84 1 MHz ¥5811nn0

(4.3) fifn Maximum Voltage 71 +30 V vi¥afini

(5) @uNI0TRITUMTIAAINUFIU WU DHM, PM, SHM, LM, FM, RM, IM Tagiisngazidennail

(5.1)

(5.2)

(5.3)

(5.4)

(5.5)

[

AN Hysteresis measurement (DHM) a1a1505893UaMualUYaa 10 mHz e

1 MHz ¥3ou1nnan

A1 Fatigue measurement (FM) aunsasessumsideulane 15 MHz #seu1nnin
uae flf1 Number of pulses 7i 1 &4 10 w§euinn

AN Retention measurement (RM) §ifin Max. Retention time 7924 1 9 108 s
nIBuUINNIAE A1 Data points per Decade Tuia9 1 fis 10 #3auINNI7

A1 Leakage measurement (LM) mmmﬁgﬂnamw Staircase measurement
lned step duration luae 2s - 100s w3ogenI

AN Pulse measurement (PM) @u1savaaaua Wri

MIBAININ

({rerans1a1sd as.Afns UsziSsunadng)



(6) FE Module ﬁﬂmamﬁaﬁﬂﬁy
(6.1) yn FE Probe hand ansnsaldaulugsusssulndigaselud 1A, 100mA, 10mA,
1mA, 100uA, 10pA, 1pA, 100nA, 10nA, 1nA, 100pA, 10pA
(6.2) Tanuusdugrluns¥adi 1 % Turae 1nA 1 10mA wiefind
(6.3) I DLLC (Dynamic leakage current compensation) dnsun1sintuy small-pad
Measurements
(7) TvuamsTadiaiueil
(7.1) Piezoelectric Characterization Module
(7.2) High Voltage Unit +/-1 kV and +/- 10 kV (switchable), 2 mA
(7.3) Single-beam laser interferometer
(7.4) Temperature controller
2.1.2 furnsdnifugunsninsialugaideniu uazsesiuymaiasimvalsdidnviniamun
dunsauafeudtld
2.1.3 YAINABENFMTUABEYIIEN (ceramic sample holder unit) 91U 1 Ya &
AniauTRG
(1) awnsamuaNgauiuuudnlud@lalugas -100°C fis 500°C 3andanh
2) Wuymhanuieunvumelu tieligamaiiaci wieszuuiiing
(3) fanuusugilunsaeangamgdi 0.1 wiofindy
(@) awnsasesusegerualiiiu 26 mm finuvun 0.2 - 6 mm wieninnd
(5) # High-Temperature Positioner
(6) awnsnsasunisliandien Voltage luras 0-500 V wientanin @usugadnelu)
2.1.4 TWsunsuaIuAuNI=IY Tnuaudfnsd
(1) wihveuanmanIInaesEsaLansandere lUi
(1.1) polarization vs. voltage P(V)
(1.2) current vs. voltage I(V)

(1.3) displacement vs. Voltage

(Haemansnnge as.afng Ussiasgunddnsg)



(2)
(3)

(1.4) voltage, current, polarization vs. Time

(1.5) polarization, displacement vs. Time

(1.6) d33, C vs. Voltage

(1.7) P(V) vs. temperature

(1.8) d33 vs. temperature

(1.9) C(V) vs temperature
annsalSsudisunsndisosnsidmeluslsunsy

yndoyafilianunsadseanidulng Word w3e Tdvlinduldieliazanlunishlday

va v

2.1.5 1A384 Active vibration 31u3U 1 1509 dAuaNUARl

(1)

2.1.6 17y

(@)

Fedessesiuthminle 105 ke videwnn

\Juia3esiin Active compensation lu 6 fimmandedinia

i1 Active Bandwidth 0.6-200 Hz 38N

fA1msnovauesronsing iy 0.5 ms

uwRudmSunaAsasile SrAnuuanAsresnuisUTuRa Ay 0.1mm
Hvu1m 400x500x90 mm 38FNIN

Anti-Vibration ¥{in Pneumatic $1uau 1 4a Snuasidd
Dulfzanussduasiitourin Pneumatic Tngldnsaulumsanussduaziiion
fitluau dwiugeay S 1 6

At Ifzuman vseaunuaa v danienadn

Juum 150x90x60 cm U3BANTII

A oy o /s { 1 1 Qy
2.1.7 1AS99ABNNIABS dMMSUUUSEUIaNEa WUUT 2 (Raudnsninwauialidasndn 19 49)

d1u9u 1 YA (Bna1suuy 1)

2.1.8 1A309d1599l0vuIn 2 kVA 31U2U 1 1A% (1BNESUUY 2)

(HAnemansnnge as.afns Ussiasgunddng)



2.1.9 aunsalusznau

(1) THegnanTesiie $1uau 1 # dnaadicd
(1.1) Hvun (nxexa) 80x150x80 WURLLAT W30ANIN
(1.2) dmwes Work Top tHulsd MDF wun 19 dadiuns UnRamemaniiu

Ynvausmie PVC 11u1 2 Hadluns wsednin

(1.3) Tassadrafumdnuunn 2x2 7 wun 2 fadlns wiernin
(1.4) Ymevianansauiusziugs-mls

(2) 18 Swau 1§ Tnmaudiced
(2.1) iansedvay

a v

(2.2) lassasranelureeiua wagndnie yusmewaan

9

7 s L 4 o

(2.3) Fanlddwiuny vihevdiigvsesnin
(2.4) {ANILVY
(2.5) aansaususeiuge-mueuidla

2.6) Tassvnmdidunuu 5 wan Jdadou

2.2 \A3aeinduRiunud(impedance/gain-phase Analyzer) 311U 1 Y Usenausme
2.2.1 A3peindufinaud s1uau 1 13es danauTRdl

(1) awnsnvenedyans AC (AC Amplifier) 933tfoendn 10 MHz 7 Voltage Mode
Tur29 0 - 3 V rms #38fn

(2) aansaviiAudlugig 10 pHz - 10 MHz nefidanuaziBongegail 10 uHz
warAuiniend

(3) Arfadalnlasan (Maximum voltage) Hi to lo: +46 V peak, lo to ground: 0.4 V peak
%39ANI

(@) Ausesiulniigean (Maximum current) +100 mA pea)

(5) fiwesnaunavin Single BNC %3aRnIn

(Haeeans1915e as.aAfns Ussiasgunddng)



(6) fmTesasaldnusuiugunsaidunluyaniesinduiiuaud (Impedance/sain-phase

Analyzer)

va w

2.2.2 dausiavene Dielectric Interface dAnuauUfsiail

2.2.3 W nnguniigedmsunadeuduiiuaud 3w 1 w0 dauaudfcned

2.2.5 Zview Software (vilalifidununane) 313U 2 Licenses

(1) @u150YN9UTIAULAT I TRDURLALTD

(2) @unsainAlatugg 1 fA to 100 mA %isaninenin

(3) dananumuniulugie 100 Q to >100 TQ vIafnIn

a ) o a v}

Uy oy

(1) enunsawnfvinauseulanawsdg aamagiivies fis 1000 °C nFodn
(2) Aanuazldenlun1sRIRgUgI 0.1 °C M3aRnT
(3) Aruenvearrlinuseulitesnit 300 mm

(@) Tgideldl iy 1.5 kw

dniuldindunuaudignmniiags &

)
=
)]
=
c
=)
Lo

'
A W I a a

(1) Tdusznevfuasesdiolude 2.2.1 uaz 2.2.2 weinrduRuaudiduilsiduivanmad
(2) enunsaldlangaumgigedia 600 °C w3afin
(3) dugvinanauauauaiiavseTanduniind dnesndmiunauiaieldlunisin dnese

dwiuseanewesluduidauazeany BNC
(a) BidnTnsavhannuwadity vieTanduiidnit wioudidnlnsadrsosdiuau 3 Fu nie
1NN
(5) annsaldiiregnagusnanuudan (Disc sample) uazuia Bar sample) iuaeeiioy
(6) thAsay $1uau 1 Fu ﬁﬂmamﬁﬁﬁqﬁ
(6.1) Igunsanszuannandiduinugudnanavuin 35 mm w3uInNnin
(6.2) annegiiuvide Tanmueuioulssnaudiang

(6.3) ansaldlafumuuuviengamglias 600 °C viou1NNI




2.2.7 \w3ped1509lnuunn 2 KVA 309U 1 1A589 (1BNE1SWUL 2)
2.2.8 gunsalusznau
1) TReanaatesiio $1wau 1 62 dnnauticed
(1.1) Houm (xexa) 80x150x80 LYURALNAT W3DANIT
(1.2) @uves Work Top tJuld MDF wun 19 fadmns Yniamewmaniiu
Unuaume PVC w1 2 fadluns w3amnin
(1.3) Tnssaradumdnuunn 2x2 i wn 2 fadiues wierni
(1.6) Yangunanunsaususziuge-sls
(2) 18 $1uau 1§ SnauiRsei
(2.1) \Wansedvaey
(2.2) Tassadaneluresiil uazwiinds yieweanh
(2.3) YanAlddmiuy sihdheniiigviafni
(2.4) fvu
(2.5) annInufusziuge-mMueai e

(2.6) TassvnAadunuy 5 uan deldeu

2.3 1n3ae¥nlaBlanyEn S1uau 1 4a Usznaude
2.3.1 1A%0aVAEBY LCR Meter S1uay 1 1309 figauandRsei
(1) Heranuudugilunisin impedance Tugie 0.05% v3a/nan
(2) @u1905895UMSIEUILUY Open/Short/Load compensation
(3) fanusalumsinlugas 5.6 ms (SHORT), 88 ms (MED), 220 ms (LONG)
(4) @aansanNAFRUATNELLYI 20 Hz — 2 MHz finnuasiBen 4-digit wiadinin
(5) il impedance parameter litiaenin 16 @1

(6) fszuu Auto-Level control weanuazmnlunsidau

'
< =

(7) Iwosaulipumawuiln LAN/USB/GPIB interface agnatipdas

(8) daunsalusznoudsil

(Hemans191sd asarns Uselasgunddng)



(8.1) v inBufunuddniugunsnidaiiufia (surface mount device) M3olKLIAS
$1u7u 1 Tu WieRnh

(8.2) anelaneniduausznausmeiideuneussinn BNC $1uqu 4 % vum 0.5
sty $1uau 1 3y wdeRn

(8.3) anelanenideauszneuseiideuseusznn BNC $1u7u 4 %1 vuin 1.5
wastulUSIwaY 1 U viedindn

(8.9) imdufiunudamiunislunoaruAedng s1uau 1 Ju wierni

2.3.2 YA968E74 (sample holder unit) dwsumsvagauladidnvdnfigamgiisn S1uu 1 ya

u

nuandRnat

9
(1) Tduszneviunsecinladidnusniietaaladidnvsniiduileiduiuaumgi

a

(2) yniegNaNIaldausnAY Temperature Chamber FeanunsaAIUANEUNYA

LY

et lulnsiaumarlaluaing -100 °C £9 200 °C #30n319n71
(3) 995UMTINEIDET NHVUINANUNUT 1T mm %38ANIN (Al inFaeafiiaI LU

v 1 =) 1 @y v,
PYo8nNINUIBUINN 1 mm Ale)

s 1 . o s a a o a °
2.3.3 YA1NAIBEN (sample holder unit) a'msumiwﬂaau'lﬂmﬁnwsnwamwn“uga U 1 YA

9

[

TnuanUssadl

a

(1) Tusznauduniesinladidnniniietarladdnninfiduileiduivaamgd

1

= =

(2) anusaldlangumgiigatia 600 °C w3au1NNT

U U
(3) dugrhannawsuauaianseianguiini dvesdwivseuiaiolilunisin

Avosdmsussanewmasiuaulawazais BNC

1 1 a

(@) BanInsavinanunaiity WseTandunania wseudianInsndisesdiuiu 3 Tu N30

q

11NN

(5) annsaldsiteggusrsiuudan (Disc sample) Wuegatos

wva o

(6) ’haseudianinin 1w 1 Fu Hnmaudfced

(6.1) dgunsanszuannaradliduiiugudnanavunn

(6.2) yYhanegliumisetanruauioulseand

(emans1nstneemns UssiaSghddns)



'
a

(6.3) awnsaldlafumuuuviefigaumgias 600 °C MseunNNIT

9

wa o

2.3.4 Wwukiau$ougs $1uau 1 01 dnnuauRed
(1) Wumnanuiougsiiamnsavigumadldauldi gumgiivies fa 1000 °C w3efnd
(2) wimouanwaduria LCD sualiitorndt 7 fh anunsoruauruga PID Control
waz SCR Power Control
(3) fyavieldmegnuinanTas Quartz tube ¥3BANT
(4)

(5) fiyaviedvunldeendt 1000 mm wasdiduringudnanslaiiiy 60 mm

v o % ° ) a1

YanlainAMuTeUINTan Alumina Fiber tonsmuauaumgilaausetaniangi

b))}

o 1

(6) HymihdwAaringssuvangyInFwuug

(7) aunsasslusunsumsvhauldeghatos 30 Step Tusunsu

(8) fszqiunuy vulasunihdiesouitoiosensldiy

(9) UszAvEamMsYinAuTauegluYie 0-20°C Aoundivsesnin

(10) fifaruusugilumsaiunuenmgiiegi +1°C uiefindy

(11) yalinrmsowdunia Fe-Cr-Al alloy adopt by Mo w3oRni

(12) WyninFngaumgill Thermocouple i K Type #3ofni

(13) Tann18UBNYIIN Stainless Steel vTofNT

(14) fisyuuudafoudogumgiiiu uaz ¥a Thermocouple Tl

(15) Tefindslwlaiiu 3000 S0

(16) Judnlasuninsgiu CE

2.3.5 1A%8snBNRIADT dmFuauUTzINaNA LUUT 2 (Raudnsnwauialiidesnda 19 d9)

U 1 Ya (BNdIUUY 1)

2.3.6 150981594 I0ULA 2 KVA 3719 1 1AS89 (1BNEISWUU 2)

({emansnansed as.afns Uselassnddng)



2.3.7 unsalusznav

@

(1) THznuatesiie S1wau 1 f Tnuaudfsd
(1.1) fvum (Nxexa) 80x150x80 WWUANAT UTDANT
(1.2) d@uves Work Top 1Wulsl MDF vun 19 fadwns Ynfamewandu Ynveusae PVC
U1 2 Tadlums wsesnin
(1.3) Tnseadradumdnunn 2x2 1 wun 2 dadluns wiafn

(1.4) Yanenanunsaususeaugs-ala

wa o

(2) 118 3w 1 i Taeuantacadl
(2.1) yMnEnsaEmaeY

v a

(2.2) Tassasranmeluvesnts uasndnie ysmeweod

s P! [V o v |

(2.3) Yaglddmiuin vimevtidgusennd

9

o v

(2.4) ANViuY
(2.5) anunsaususeRuge-muaiala

2

2.6) Taseuumaduwuu 5 wan ddaidau

3. gunsalusznau
3.1 Meo1snau 31U 2
(1) fanuuiavidosas 99.5 Tneusinns videfnii
(2) YNAUTIAAVUIA 6 F Y3BFND
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