[RiERE] AEENERE [ERERE] BEEWNEIRERNE

PAE ] REPEEE RIEAIE RIEEEE EREEM REANRFAE U ETRAE
- S e 2 S A 03 -5742299 = WA D #% 42299
EFRETZRIERR BEERE . . | : R
> & T TE | E2E NE E-mail : WEHRA
(E-Gun System |) 1F 133R - — |7 kuowenfeng@hotmail.com
BFIEETEERA | BEERE| . . . [ 03 -5742291 sk RADH#E 42291 i
(E-Gun System II) 1FmEz| B2 & r&E | RERNE il wury@mx.nthu.edu.tw L6 Gl
A -+ = I=E=FEE = 03 - 5742298 EJZ 7&[7953\1%% 42298
BT HRETEEZRS BEEBRE| .. \ \ . : .
e | BN & & | RESC/E E-mail : W E R AA
(E-Gun System lll) 1F fEE= — — changcw@mx.nthu.edu.tw
s | BRI CBRELERR BEEBRE| .. . ‘ N 03 - 5742291 = R 1 42291 o
% |(SAMCO PECVD System) 1Fmez | B0 | T8 | R8O REFRME G wury@mxnthuedu.tw WA
B | e oo e 2 4 e g 03 - 5742298 & &R A4 1% 42298
2 | HARAZRER G PERBE w5 | Tm | T ®EXAE E-mail: VCr:
(DC Sputter System) 1F mE= — — changcw@mx.nthu.edu.tw
Beom 2 A o 03 -5742299 = WA D #% 42299
‘}F i W2 =2 \% 7 = =N iy N - .
HIRRE A PEARE L0 |t | Ta |mxEE E-mail - e
(RF Sputter System) 1F mE= — — kuowenfeng@hotmail.com
SO EBRIENERR BEEBRE| . . \ . 03 - 5742291 =k R 1 42291 N
(Polymer Deposition System (PDS)) | 1F f&EEZE o) T& & | REFNE il wury@mx.nthu.edu.tw L6 Gl
BIRFEE .. . - &5 : 03- D ; s
IRERLIRETERSE | Rer m@n TH | ERE M| T ol o0l aorat s B
A. B ILTE(Wet Bench)(2 EE) N A TH i NN
B iz #(Spin Coater) BEERZ L. | BTE sepsg spe | 05 7 5742290 3L P 42290 wEm
= |C. INEEE(Hot Plate) & HEE = 1F BRERE CTE E-mail : sungmy@mx.nthu.edu.tw B
Eey (Hood) E—
;!j 03 -5742298 = WA D H#% 42298
% MR RS SEIEEEN T v E-mail :
;f?‘@?”;gzﬂ: RHE " ;ﬁf BS57Y T& T& ;E?E% %ﬁ changcw@mx.nthu.edu.tw WEERAR
(B =05V =) 1F fREE= * 03 - 5742290 = RA 7 42290 -
E-mail : sungmy@mx.nthu.edu.tw
74
5
BB R T A 24 BEERE . . . . 03 -5742290 sk A D # 42290 s
2 |(RIE) IFmEz | B0 T RE [ RIARERE sungmy@mx.nthu.edu.tw WEER
DLP Sk B AEERE w0 | Tm | Tm | mmmgg| 035715131 KRNI 33313 R
m 1F MmEE= I I E-mail : cnmm1015@gmail.com I
%.2 EVG610 EE S %k BEERE . 03 - 5742290 = KA 42290 s
£ 55 SRABSE =78
E (EVG610 Double Side Aligner) 1F BmEZE i T T RIFFR E-mail : sungmy@mx.nthu.edu.tw R
BB RERE | |ARARE . N o o 1o \
(EE\(,GGG(SZZOO;EEH%*"’%‘ PRE TFol=| mn | TE | TE SR ME| 03-5742299 = A i 42209 28358



https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/681292172.docx
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/3815/161336600.doc
mailto:kuowenfeng@hotmail.com
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/415043335.docx
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/130222010.doc
mailto:wury@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/638127018.pdf
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/864196769.doc
mailto:changcw@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/664408110.docx
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/394095421.doc
mailto:wury@mx.nthu.edu.tw
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/273354028.doc
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/491490771.doc
mailto:changcw@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/667914405.pdf
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/3815/779589614.doc
mailto:kuowenfeng@hotmail.com
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/422586681.docx
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/900389575.doc
mailto:wury@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/874058926.docx
mailto:sitlj0101@gmail.com
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/A.docx
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/B.docx
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/C.docx
mailto:sungmy@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/1277/283426807.pdf
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/237619038.doc
mailto:changcw@mx.nthu.edu.tw
mailto:sungmy@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/853820228.pdf
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/451991928.docx
mailto:sungmy@mx.nthu.edu.tw
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/875913074.pdf
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/777090167.pdf
mailto:cnmm1015@gmail.com
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/646560479.docx
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/759223696.doc
mailto:sungmy@mx.nthu.edu.tw
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/330433870.pdf
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/3815/411002285.doc

E-mail :
kuowenfeng@hotmail.com

NX2000 ZRARBEEN £ 4% BEERE RN SREBSE 5c4 | 03 -5742290 3 R 1% 42290 B
(NX2000 Nano Imprint System) 1IF|E= | — E-mail : sungmy@mx.nthu.edu.tw —
BFRMTRA BEBRE . i 03 - 5715131 RA 73 # 33313 R
(E-beam lithography System) 1F130R | B SBIEE M | il ; cnmm1015@gmail.com B bl
- =] > AN
B KT 5 AeERz sscm g | 03 72742299 % RIS 42299 ——
(O, Plasma Cleaning System) 1F BmEZE kuowenfeng@hotma”_com -
RIBZR K R BEER=E [ 03 - 5742291 s RA 21 42291 R
(RTP) 1F meEs | B SEF /M | mail - wury@mx.nthu.edu.tw WERA
N S o o A - _ o RS
. mumgz s | 03 73742298 L BN 42298 P
i |(UV & Ozone Dry Stripper) 1F |E=E changcw@mx.nthu.edu.tw -
7 o BR ez EEs TS 03 - 5742299 5 RN 7 1% 42299
et TR B /ﬁ$§5ﬁf 4 S B VA E-mail - B 208
(a- Step) IF mER kuowenfeng@hotmail.com
e BEERE N B=sE /v | 03 - 5742291 = BRA 1 42291 WA
(Spectroscopic Ellipsometer) IFmER | — E-mail : wury@mx.nthu.edu.tw —

1141215 &%r



mailto:kuowenfeng@hotmail.com
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/707820389.docx
mailto:sungmy@mx.nthu.edu.tw
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/152786242.docx
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/267881999.doc
mailto:cnmm1015@gmail.com
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/838271507.docx
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/377930092.docx
mailto:kuowenfeng@hotmail.com
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/866927654.docx
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/119182217.doc
mailto:wury@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/463420472.docx
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/693142557.docx
mailto:changcw@mx.nthu.edu.tw
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/650250978.docx
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/866280722.doc
mailto:kuowenfeng@hotmail.com
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/380654594.docx
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/251/340804335.docx
mailto:wury@mx.nthu.edu.tw

[EREE] BELEIRE

BB omnE  |wmmn]| VG | owens FBEAR SRBENERE B

;%z%gnﬁE 03 - 5742288 EJZ *QW%\%
FE-SEM 3532 5Y & F Ba iR (JSM-7000F) P B i BiKE /\H 42288/35332/42292 WEERAA
1F131R E-mail : yhtai@mx.nthu.edu.tw

03 - 5742288 = KA1

et A
HEERE

FE-SEM 3532598 F BiliR JSM-1T800) 1F 131R S T BiKE NE : ?22%18/3@51)332/4%1292d WEHAA
-maill : yntai@mx.nthu.eau.tw
AFM S EZ AR IR B GER (ngh EEEEE 03 - 5742288 = A7 1
Vacuum Scanning Probe o M NE | sz vE 42288/35332/42292 WE R
Mi 1F 132R — | = -
g |Microscope) E-mail : yhtai@mx.nthu.edu.tw
T | BOHWEENETREMER wo| B B 03 - 5715131 KA
R |(High Resolution Transmission Electron MBI & TE | BERNE ~ 42287/31032 W EE R AR
il |Microscope - f§%& : HRTEM) 110rR E-mail : sivilai@mx.nthu.edu.tw
i 03 - 5715131 KA
BERFREFRFHIABIMRZRA FIB BEERE N ‘ I 42287/31032 o
(Zeiss Crossbeam System) 1F 122R vl A R N S EFIAER WA
E-mail : siyilai@mx.nthu.edu.tw
03 - 5715131 RADH
BERFREFRIFHIBIMRZRA FIB BEBRE N - 42287/31032 s
( FEl Helios Nanolab 600i System) 1F 122R 7] rH | B8R /A WEEHRAA
E-mail : siyilai@mx.nthu.edu.tw
ol B B Dr.LeThi ) NDAS IR
R ESRIFES AN X BaE ORD) | T | gen | gy | Qunn | O37071S13LRAH - 35223 2GR e
R125 (ekia fg+) | E-mail © lequynhcn@gmail.com
[ S =T /W Ase NER o Dr.LeThi Ty A AR
= T R e TUBR MR ( Cypher SAFM MR EE N \ 03-5715131 A2 # : 35223 .

; = h A
Microscope) R516 = L gg%ér}@i) E-mail :  lequynhcn@gmail.com k=R
sy . SR 1F e \ i 03 - 5715131 RA D #% 35224 .
HE SR DHE(TF Analyzer) 100R SV & BERIE L | Eomail - easonhoutt@gmail.com WE RSP

j( B A BS201)| Z 4 ELY = Az EFEEELZT= 03 - 5742292 EE *ﬁmﬁ*ﬁ%

F’;l_ KF}Z*E\%)%%GE/EU%:\E (517 HE%}J) BEEMRE ﬁE’%ﬂ —F?ﬁi E’Z'fﬁ% /J\ﬁﬂ 42288/35332/42292 HQ%E%EH
BE (Solar Simulator) 1F132R - E-mail : yhtai@mx.nthu.edu.tw

B | KB MASN T EIENEREN AL s 03 - 5742292 5 RN #

M |(E RS o Sy TE | BKRE/NE 42288/35332/42292 e Gl

(Incident Photon Conversion Efficiency) 1F 132R E-mail : yhtai@mx.nthu.edu.tw


https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/395463950.docx
mailto:yhtai@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/395463950.docx
mailto:yhtai@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/395463950.docx
mailto:yhtai@mx.nthu.edu.tw
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/468819684.doc
mailto:siyilai@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/816113981.doc
mailto:siyilai@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/816113981.doc
mailto:siyilai@mx.nthu.edu.tw
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/578966520.docx
mailto:lequynhcn@gmail.com
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/327297178.docx
mailto:lequynhcn@gmail.com
https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/609054367.docx
mailto:easonhoutt@gmail.com
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/187554467.docx
mailto:yhtai@mx.nthu.edu.tw
http://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/187554467.docx
mailto:yhtai@mx.nthu.edu.tw







- Wﬂﬂﬁiﬂ%m : ULVAC
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*  Power supply: Maximum 300 W -
* Substrate heating: 0~300 °C -

« Operating pressure: < 8*10°° torr *
* Crucible size: 10 cc °
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o Wafersize:# 5 ~ 4" silicon wafer - (i85 4 N5 /CEAEIEE 517m)
. RF Power: <200W

e Temperature: <300 °C -
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. Power supply: maximum 100 ~ 300 W -
. Operating pressure: 8* 10 torr -
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e Sputtering power supply: RF: 50~300W - DC Ak & 60-300W

. Main pump: CRYO pump

*  Ultimate chamber pressure: 1*10-6TORR

«  HFE:4"wafer: < 5%

e IERBREBRHEEAN] R Orl MER*6 R(EE—EHEMER)
c AR S8MEBHEA LIRS 30sccm

o FERAERHREINAE(ER LIRFEIFER 150V)

e AHEBIRENIEAINEE(ERA LRHIFER 350°C)
XOEREIE
1LAME BRI ERE TS HILM -

2ERARBESWETZMR +HE+ER+ IR +ZETEZEA I LIRIBR R4 -
M EERBIRARS(FEIMER)
4PMEE R B Ti 6L - AEREMBEXOITEGYIE)/ NEER -
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B SR 88 2. 4% ( RF Sputter System)
[AR#F5IEE RULERE]
BEAFZ(114.10.10#4%)) :

—f% (BN 108x ) JRK=ER : BITIRE7 I A EFEKIT 8 -
EE (BI 5087 ) URKER: BITRES T A EXKLIT 7 -

I8 I8

=]
=]

(& 1] MMAXPOLEHMBELRE - AEEDTRAK -

(5 2] REARIEEERR - ERERER - BIXEREE -
(53] BYRIE - ERER ; FNASHEMRMEE -

(;14) EBREEARKEE - 8 15 2EHE—R -

RfERE/ RFEIEE VAN

HithZ 57

ESE

SHSRREE 2 4R
( RF Sputter System )

AT | RIEXR 25 t/73

37 /7

50 u/7

(MEZE - FRRIFFREEIIAGE -

=15 5o 2R — /L
BEERERRT)2hr(Qm2shy | Dok | REEE ) 1070/9

15 7T/%

20 7o/7




anTFEEBRMBINTEZL (Polymer Deposition System (PDS) )
N\

“H

r;N»:

Parylene coating

- BEERE

. ParyleneC-N-D -
o O/ 4" 6"wafer RIER -

. BEEANT 4"wafer9 / = 6" wafer3 k

O FRiERE




B FIEBRMBMIEZRM (Polymer Deposition System (PDS) )

[ARFFIEE RINEIRE]

BESE(114.10.10#£R) :
—#

n
b
EE

I8 I8

=]
=]

(& 1] MMAXPOLEHMBELRE - AEEDTRAK -
(5 2] REARIEEERR - ERERER - BIXEREE -
(53] BYRIE - ERER ; FNASHEMRMEE -
(;14) EBREEARKEE - 8 15 2EHE—R -

(BN 1087 ) dRKER : BITIRE7 I A EFERIT 8 -
(BI 5087 ) URKER: BITRES T A EXKLIT 7 -

@ ER 4R

RfEEE/ REEE

HithZ 57

e

B2 FEERENERR
( Polymer Deposition System - PDS )
(MEZE - ARBRIFERBBSIAGE -
1K {ERFE 8hr)

AT

RIER

11 5v/7

16 7T/9

22 7o/
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EEEREEEESNE DM ) - MR - 1S & A E)
(BRI ) REETT

—> lﬁﬂﬁf}im"ﬁ

— - EERE

=R 6 IF WAFER(E22 6 I WAFER) -

XEIRSEIR

« EHERABTSHETEIAZRT(Aceton)FHEILENAFEBRFRLERAFE) AL R=EAEBERMENELF

EERTBRIFE A¥BEREARERMER) -
o RIFRIFRIR

AMERMAERAm - MARKPFNELR
A I {EEA 22 An [ UAE -

mFAABRMAMR - SRUITWEREER -

[AR#HIEE RUNEIR%E]

« 113506817 B - WENEEERE IF BEEX (AXEMEE : SAEH1007T |-

(EXEMRE :: BAE

H8007t) « ({EEEFZEE : SAEH400 T |- HEREH(00:00~23:59)BRIEFEB#EE - R EFIBE
7P E -
e EFHRI[BXIRE [ BXMPREE-BRl [EX]&E [ BX &EX | HEE -
Bl RER [ 57‘:] B NETENEREEBRE - PIZER = SXAPEE + (LEEPEE
Bl2: BRI & ] #E - NETLEE - FIZER = (LBEMEE
Bl 3 RBRIERE  RAEERNE  RWEXHE
B4 RBRIRE  EOAXE -  SXE - PIREA = BXMRE + SXMEE
BI5: RBRIRE EBAXE - LEE - PFIRER = AAFRE + LEEFRE
Bl 6 RARIRE  EAKXE  FXE - LRE - FIEER = AAFRE + EXMRE + (LBEMEE
EifmyehE BA BH 45
— AR NPE R UL BT % 200 7t/ k/ 300 5t/k/ 400 7t/ k
EEXEZRGUIEIZENBEE _ _ _
250 7t/kR 375 t/kR 500 5t/ k
S5um LR (& 5um)
XPFEEE Sum ML - 25um U (& _ _ _
250m) 300 5t/ kR 450 5o/kR 600 7t/ kR
um
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- EER1E

o O~ ARNEE - AT -

o MNRABRPOABE)/NE (D% 42266)(FrEIFT B A A 3F 313R)EH °

o BERANTWATEERM -

XERSEIR

o ERCRUERFEFENERE B rRERREAERERE - REERRLRATRCERS  BEET -

«  Wafer ZEMIE _MEEREEROCER - HFLARE - DI WATER B BE - 7 BEEMKRIESIT -

o ERUMBEEETRELZEEE - £ T —E{EEER - LFA DI WATER B B R BEET N —ERE -
c A ERHE-IE T EREEHEERGEAERRRAER)  ASERCR%ER -

o BIFRIAERIES AL Rk ZF M - LMRERRE -

+  FEEVERAES -



N - —— 1
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mEEMEREREEERE (L— W _h=)
O] RIERE
[RFIEE RILEITRE]
RERE /RFBIEE VAN HithE 5% R
{EE15
( Chemical Bench ) FIERT RKIE=XR 20 7o/% 25 /5% 30 7o/%
(K IRIEERRE Lhr -

BRI A E) BITEME BRIEER 400 7t/H 400 7t/H 400 7t/H

#ESE -

XEFRRIH 2 WERERONFEFEFRH2S04 K BOE ZiFi%) - AR TUWRIREEENRAUTY - ERR




EEE SEMYIERRIIE R A

[ERfEEIT]

— - EEHRE
. REIEEHEIEY (functional oxides)if&
s R BGLHEEEEW
. BRI RERKT

_ - FEEHE
o EENIENR  BEEMBEHESEEERRMG -
o BHED : =B/ (85E  03-5715131 4 : 35222 ; sitlj0101@gmail.com)
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[RFFIEE RINEIRE]

SESE/REER EA Hithg 5 %R
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[ExfEfET]

— - MRARERYEE



[R#FIEE RUEIRE]
LEVES

&

(3 1] SMAXSOBFEESRE - ARETRR -

(3 2] BRRIEREREE - ERERSE - ARERMEE -

(5f 3] FBYRIE - ERER ; FHFESHMRFIRE -
(4] BEREERARKRE 815 5EHAE—R -

—REE (NS5 &8x) dEKEE : BITRES T A EFXKXI 84 -
28 (AN 5087 ) dRR=ER : BTERME3I TN K EFRIL 654

O FRiERE

RfEEE / REEE

HithZ 57

ER

AT | RIEX

BITIRE | BREFEXR







[RFFIEE RINEIRE]

BEAE:

—REE (NS5 &8x) dEKEE : BITRES T A EFXKXI 84 -
EE88 (E508x) A=A : BITREI T A EFXRXI 654 -
(& 1] MMAFPOLEHBELSRE - FEEDTRN -

(5 2] BITRIERERMIR - ERBERER - BMREREE -
(5f 3] BYRIE - ERER ; TNASHEMRMEE -
(;14) BBREFERIBHRE 815 nEMAE—R -

@ ER iR

RiEaE / RFEE

Hith

257
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ZERI | KIE=X

BITEE | BEFEXR




FEMBASBENEmO X LEHE
[ERfEEIT]

— - FRIEELIELSE  Rigaku, SmartLab 9kW

O] FRERE

— - oEAIEE

theta-2theta scan, rocking curve, phi scan, GIXRD, reciprocal space mapping (RSM), pole figure, X-ray

reflectivity(XRR), in-plane diffraction, residual stress, micro-area diffraction, high temperature diffraction

= EFRBREIEER

AU o e

9.

# & = -] Smm*5Smm to 4 inch & ik 5

204 47 & B :0°% 160°

Boo| H i& & (Bss, Bad) ¥ iE 0.0002°

X ks FEgviE kW

» &5k B 4 . CBO/Ge(440) 4-bounce monochromator/ CBO-f

Heet ok B 4w . HyRES220

i p] B : HyPix-3000

-¥ iy BB 7 g7 0D (XRR, HRXRD) ~ 1D(GID, Texture, Stress, RSM) ~ 2D(RSM, %§)
IR R R F 25°C to 1100°C

VAR F S F e E 7P (10 mbar) £ iR

X R R R g e

>

m-EEEE

® iR E R iR RIS TR
® % ¢ v @ Dr.LeThi Quynh (% 3 © 03-5715131 4 % : 35223 ; lequynhcn@gmail.com)
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ZegpE R

% % Level 1 and Level 2

a. LEVEL 1 : theta-2theta scan, rocking curve, phi scan, GIXRD

b. LEVEL 2 : reciprocal space mapping (RSM), pole figure, X-ray reflectivity (XRR), in-plane
diffraction, residual stress, micro-area diffraction, high temperature diffraction

poiTHITEIE:

a. W LEVEL 1 A# 3 (T JGhAp i@ # —‘ﬁ Pire = 6] E‘*?”'ﬁli@;ﬂ;ﬁ‘ﬁ SEGE Y

poizdeie

b. FH#: 1. F 7 Fde st d 2. Xoray $E6¢ ik (¥ pF 8§30 /) pF

c. BRIEHRIS 0 p RTINS ARG AP &R BEBRLIFTE

d 4odgiB= B P A R * BT EATRE VR 2T FHITE

P AR RN T RIEL TXRD Y ERY A (EREET
O TR ERT AR 2 [ A? o eT TERIRIE T2 T k(T
PAREIPEE | ] I A SRS R Y R K ML



https://cnmm.site.nthu.edu.tw/var/file/188/1188/img/134/524799971.doc

FEMBASBENEmO X LEHE

BB
[ARFFIEE RINEIRE]
EEAR(114.10.10884£%) :

—MEE (Y1087 ) TRKEA | BITRIET7 I & TR 84 -

EREE (BiI50 87T ) TRREA | BiTRIES If & ZERI 74 -

(3 1) MMAXPOBHESTSRE - AREART -

(3 2] BNRERERHE - EREASRE - DRERETE -

(3] FEIE - SRER ; FHFIEMRPIRE -

X B L ALIRARIE P 4 He B R %5
Level 1 | 1,600 ~/p | 2,400 ~/p | 6,000 ~/p*
Lok
AEATH R fEAT B o A 4T Level 2 | 2,400 ~/pF | 3,600 ~/F¥ | 8,000 ~/p

X sk FEbt i®

(it ié * priic 1hr) poERE | iR 1,000 ~/pF | 1,500 ~/p * Bz

?".&ﬁi%‘j # F‘P'-«’ 9,600 ~ ; H s & R :14400 ~
g fnﬁ;/FRﬁJE 2 ‘J%"* Hi B8R ¥R
: {52 4
Rigaku é)"ﬁﬁi‘}’l’f R AR TR 9,600 ~/ 4 14,400 ~/ 4 * B3
Level 1

SEPREM R P F ARG e g e g



BRI ER X %4 (RIE)
[ERfERET]

— - MRhEEIELEE - CNT-RPAOS

— -« Fi& : g41Zl Silicon base &% -

- EERE

. RF Power : 50~300W,13.56 MHz -
. Gas : CF4 - SF6 ~ CHF3 -~ 02 ~ Ar -
. Main pump: Turbo pump

. Process pressure : 5~300 mTorr °
XEBFEIR
o BZHERRY : 1*1cm® ~ full 6 IF wafer -

. Etching mask : PR -~ Silicon oxide - Silicon nitride ~ Cr ~ Al
. wafer &8P =7A Au, Cu, Pt, Fe, Co, Ni T MM RES(EY) -



TR ER 7% %4 (RIE)

[ = AR
[R#ER RERE]
BEAE(114.10.10ER) :
—REE (BT 1083 ) URKES : BITHRIE7 T & ZEHLIL 8 -
EEgE8 (B 508m) dRBES : BITRFES T & ZERIT 7 -
(5t 1] MMARRLRHBILRE - AREMRE -
(& 2] FETRIERERSR - ERERAEE - IREREHE -
(5t 3] BYRIE - ERER ; ARSI RFRE -
(5f4) EBREERAFEE - 815 PEHE—
iEEE / RBEREE AR Hith 257 =R
RRERTRARS ENMT | KTEE | 25 T/5% | 7L/ | S00L/%)
(RIE)
(Clean HERZRFIFEEIIAGE - B B .
BTIRE | BEER | 1270/ 18 Jt/57 24 It/ 57

RIEFERIE 1hr)




FE-SEM 353851 B # iR (JSM-1T800)

[ERfEEIT]

— - MRARERYEE

hEELSE - JSM-IT800 (semi-in-lens),
AESUERARNFERREE  BE S5 FSEMEREREENSR KRS EKND AT -

— - EERR

o JNiREEEE : 0.5to 30KV -

. MAMEZE : 30to 500000 -

* 1% 7 : 0.8nm (15KV) + 0.7 nm (IKV) ~ 3.0 nm (15KV, 5 nA) -
TREIR MMM RZRIEMARE

= BEBREK

JEOL Smart Coater (JEC-3000FC) 2—REEER T EER - KM L EANEEE (U8 )  MEEREES BN
RPN -

M - ZEREEEEE LM (Air Isolated Transfer System)

JEOLBU 7 —ERFHNEHMER 24 - JUEEZRSRIERNER  LUEEARERARNER N SEM hH& - &
ReEIREEM - RRENHECHSTURERER PSS NRRELEMBERS -

Transfer vessel




FE-SEM 353854

BE{WER (JSMIT800)

Bl B iEeE
[RF5IEE RUNEITE]
BEFHE(114.10.10#E4%Y) :
—WES (B 10 BT ) TIRSEA : BITRIE7 T & SEKRT 84 -
EEEE (BN 5087 ) URBEE : BTRES 7 & SERT 74 -
(35 1] BBREERBRE - 515 HEHE—X -
(55 2] WUFWEERE 114.5.15 BEH -
SRR / RBIEE EA it 5 7
RKIEXR 2,400 7o/05 3,500 7o/kF 5,500 7o/I
BB B T BN
(SM-IT800) =L £% [ EIIEEASRMERRETY |
HeaH
[REERRY AFERS - BRATES - 5mue 2,000 5T -
L 2hr(BSFES - ETRE BEEE | 15007%/8 | 2,500 75/8 | 4,500 75/8
MEZE. FIEEE) ;
f&H transfer vessel 1600 75/%&
Bi& 1hr ; 235 2hr]
KREER 200 75/10min | 300 75/10min| 400 7t/10min




S EF IR VAR

[ERfEEIT]

O FRiERE

— ~ MRAEEABYSRE : Asylum Research, Cypher S AFM Microscope

— - oIEHIER:
1. REAIR (Tapping * Contact)

2. BERE N EERMIG (Dual AC and Dual AC Resonance Tracking Piezoresponse Force Microscopy, DART-SSPFM) *
BRGNS TORESERREE RS

3. TENEEHMER (Magnetic Force Microscopy, MFM)

4. EFENEEMIR (Electrostatic Force Microscopy, EFM)

5. REZ|MHEMEA (Kelvin Probe Force Microscopy, KPFM)
6. Al EEMER ( Lateral Force Microscopy, LFM)

7. #=KHME (Nano lithography)

8. ERIEYIRHHE (Loss tangent mode)

9. Modulus mapping

10. fE N EA{iI#8 & (Force vs. displacement)

11. i 1B 54 BE (Force mapping)

= EERBRERER

1.  (EHEE:

. &@AIISMm*15mm*7mm (L*W*H)
. BHEEHE30uM*30um*5um

2.  AFM iR &RH

i. EHEAEEE SRR TR E

. EREENES:8000x8000 EH51EE



ll.  Z-sensor #3585 0.1Hz & 1kHz B <60pm (Adev)
3. HEB1EIF A4 (Optical lever system):
. KFEHAEIEE 0.1Hz E 1kHz B <10pm (Adev) -

Il. EEHMAESEE 0.1Hz E 1kHz B<15pm (Adev) -

M- BITEEE

- HAEREUESMHRIKESL BRE  HRBTREZEXR - FAUSIEATSLRPLREPE - SETOKS
EEEMBINIRFE ; ERAIEGRTE - FEERBRAEEREMG -

« Wt4® DO : Dr.Le Thi Quynh (8|5 : 03-5715131 734 : 35223 ; lequynhcn@gmail.com)

«  BUTEMFERZRHEEE TERMPLORE - (GBBECHFH - PONHEBESVIEERS - BRES)
«  BTEAFEHERDSE Level 1and Level 2

Levell REWER - AIUERKREHRER (Tapping, Contact)

o Level 2 BERER - FINE Level 1 MR%E - B KAZTEIZERMBER (PFM, MFM, EFM...etc)
« —ERREB3RINREBEE)E  AuETHREER - NSETRFRER -

- HSHRE  BTRFEEEARKRBEREENE  BREBZEE -

«  MEB=ERXRAERCERFEMETIR - FOUBTEE


mailto:lequynhcn@gmail.com

BRI IE B ER
E REes
[ RFZIEE RULEIZ%E]
AR AEESEARDNL T -REE | Bl TESEE |  ZBELE -
KA LA/ IRAR P F Hu &R %3
w1 % | 1,000 2/pF | 1,500 2/pF | 3,000 & /P
Lok
ErEdE (T | 1350 A/F | 2000 A/FE | 4,000 &/
B i A B
(R Bl Iy e geres 5| 500 </pE | 750 </pF | 1,500 & /g
FEF AT N i

- A4t NTD: 800 ~/4 (Bfep e F 4> ¢ it E i o fck » FRRE)
R A CHIRARIE P i Hu gRh E)
1 4| 4,000 /4 6,000 /4 | 12,000 </ 4
) 2 4| 3,000 %/ 4,500 =/4 | 9,000 </ *
, A TR

Cypher 2" %

340 2,500 %/« 4,000 /4 | 8,000 %/ *
FEG P A Ee? P *

KR IT A 13 4

AR AR S A L X

T AEH G

R (R A S A SRR Sl




EEBEENMFTHE (EVG620)
[

- AR

il

T R

\
/!

- EER1E

e  RERE WRE1-4KN EENK0.1~2mm

o XS . AN mask - EE/NK 4 mm

o EPEEREE . [EEH®E 0.5um

o BER : soft contact, hard contact, vacuum contact
o RIBNIR : 350W LURBRE 10mw/cm?

. Standard NUV for 350 —450nm -

XIEIEER

o HEFREFEMABE - PORMIEEHE EPG512 - AZ4620 HHERE -




EVG620 FRKEEN %4 ( EVG620 )
[RFFIEE RINEIRE]

BEAFE(114.10.10£R) :
—# (BN 108x ) JRK=ER : BITIRE7 I A EFEKIT 8 -

REE
EEg88 (HI508x) uEAKER : BITRES T & ZFXRI 74 -

I8 I8

(5 1] BMAXPORMBIELRSE - AEETRM -

(5 2] RAMIEEERSR - ERERER - BIXEREE -
(5% 3] BYMIE - ERER ; TR SHEMRMEE -

(;14) EBREEARKRE - 8 15 2EFE—R -

RfEEE / REEE AKX Hith&57 ER

EVG620 RREEN 24t & B IR ZERIT | RIEX 50 u/7 75 T/% 100 5o/%3

(2 ~ R - BKRE R EREESIAG
B - REEAREH 2hr) BITRE | #EFEX | 26 7T/% 39 7u/7 52 5t/7




NX2000 &K EREN 24t ( NX2000 Nano Imprint System ) E
[E=iAEETT]

— + FRhFEARIEE - Nanonex / NX2000

—-H&
VIZA BT e BRI BEN S TE T B TS -
= EFRE

e BENMER : Thermal curing, UV curing -
e 4inchwafer st F -

o HREIMMEE : 0~600 psi °

o EHEBEXMEEEE : RT~200 °C -

. 500W k¥EHIR : 320~390 nm -

XEBSER

c  IHEBESRERMARR  HRREZEJEPLE -



NX2000 Z=KEEEN 24t ( NX2000 Nano Imprint System )
RFZIE B RULEEXE

@ ER 4R

BEAFE(114.10.10£R) :
—REE (BN 108x ) URKER : BITRE7 I A EEXRIT 8 -
EEg88 (HI508x) uEAKER : BITRES T & ZFXRI 74 -
(5 1] BMAXPORMBIELRSE - AEETRM -

(5 2] RAMIEEERSR - ERERER - BIXEREE -

(5% 3] BYMIE - ERER ; TR SHEMRMEE -

(;14) EBREEARKRE - 8 15 2EFE—R -

RfEEE / REEE AKX HithZ 57 ER

NX2000 FRKEREN £ 4% AL | KI8X | TARK AR | BAFEW

(BB - BEMRERREREEFIA
e . BEEBIE 200 BT | RIERE | 105/9 | 1579 | 207/%




B FRMF %4 (E-beam Lithography System)
[RERT] E

— ~ BEhEEIELSE - ELIONIX INC. /ELS-7800

— R
MRETFRERERTEBEEBNLBERES R EMNRL -
= EFRE

. EE B : 80KeV -
: 10pA ~ 600pA -
VAREE : 20nm (B EEMEEN ), 50nm@EFKEEE 80nm - 70nm @ 1IEFFEEE 200nm -

MR~ 2~6 0 TE&EE = HHEER BAFAR 10x10 mm2 EAREXRR 30x30 mm2)

B

L]

(¢
=

L]

L]

fft %j] Uil (H

XEBSEIR
. ERMATNESE - AESERMABN—BEEE - ZHRFN -



EFRMT %24 (E-beam Lithography System)
[ IR0 H RUNEIRE ]

BESE(114.10.10#£R) :

—REE (BN 108x ) URKER : BITRE7 I A EEXRIT 8 -
EEg88 (HI508x) uEAKER : BITRES T & ZFXRI 74 -

(5 1] BMAXPORMBIELRSE - AEETRM -

(5 2] RAMIEEERSR - ERERER - BIXEREE -
(5% 3] BYMIE - ERER ; TR SHEMRMEE -

(;14) EBREEARKRE - 8 15 2EFE—R -

ROAEE

RERE / RIBEE B Hih 257 S
£ | BXEE | 3,000 57t/2hr | 4,500 55/2hr 6,000 7t/2hr
BF R 4 . _ _ _
BFREE A RI | wIsm= | 257%/% 37 75/% 50 75/%
( E-beam lithography system ) - — — —
(B EEEER 2h) BT | BXREE | 2,88075/2hr | 4,320 5/2hr 5,760 7t/2hr
RIE | ®EER 24 55/%} 36 7t/% 48 7T/%}

(&)

1 AREZETERFEEE  WEIHNETEERE  FERZRELIEE / SEME - XEETEENSEXK - o

o ORHERR - EPOFGHERE  BESHREE—ETERRZERE  ENSHRESETREHES - 8

—ERED—BETERR - -
2. BITIRMFHEHMAEEEAZINS R - KERERE - AUERKS -
3. MRETIRIFERE - B¥FA - BABERLCE - ToREREEE -
4. WERER 111.10.5 #EEH -




Y¢BAERR %4 ( O, Plasma Cleaning System ) E
[ERERT]

— ~ RRAEERISE : AR SAMCO - Model PC-300

—-Bg®

PR etch / EBRY¢FH

- EER1E

. Wafer size : i/ - 4" wafer (max 4 piece) ~ 8" wafer (max 1 piece) -
. Power supply : Maximum 300 W -

o Gas: Ar- 0O, -

. Main pump : Rotary pump -



FtBEEBR %4 ( O2 Plasma Cleaning System )
[AR#F5IEE RULERE]

BEAFE(114.10.10£R) :
—REE (BN 108x ) URKER : BITRE7 I A EEXRIT 8 -
EEg88 (HI508x) uEAKER : BITRES T & ZFXRI 74 -
(5 1] BMAXPORMBIELRSE - AEETRM -

(5 2] RAMIEEERSR - ERERER - BIXEREE -

(5% 3] BYMIE - ERER ; TR SHEMRMEE -

(;14) EBREEARKRE - 8 15 2EFE—R -

RfEEE/ REEE AKX HithZ 57 ER

HIEER R EERT | RIH= 20 55/% 30 75/% 40 75/%

( Plasma Cleaning System )
(Clean HEXRBRIERBEIIAGE
RIEERIE 1hr)

BITRME BREER 10 7To/2 15 7u/7 20 o/




PRIFEEIR K 2478 ( RTP System )

b RERE
[ERERETT )
— - MRREERIEE . Premtex RTP-S61-M
f!
—_ - R&
Hgma B By et
1. NEHY(& 5 F/PR. etc)/BUEHE(Sn/In..etc)/ S 1E 5
Hx E_..q_ . . . oy ri%;ﬁ_:
A EB(IEE)- Oxide/nitride/silicon..etc. - 2.B BBER Dirty Process RILERB—EBE L&
fmI=h #7228\
#=75 2~ Process HEITRKEE B5 1 Chamber 5552 «
3.9 B ER BN A=ZE - HILERRHE/NOEE -
AFERARREE" ER" WEE - D% Chamber s
B &8 (M L=)- HEE/I.V ik etc. 2k 5. EESAHBRCEE . BilASBAHMSICE . M|
Dirty Process ETRKERE BO, | E2K%E  EBHES/IOAESZ .
P EEBEE R EEEEN

= EERB

Wafer size : # F - 4" wafer~ 6" wafer
Maximal Ramping Speed:

e 40°C/sec for Graphite

e 30°C/secfor SiC
Process Temperature:200~1000°C
Maximal Process Time:

e T<500°C:10min

e T<800°C:5min

e T<1000°C:3min
Process Gas :

e N2 3SLM/ N2 30SLM

e 02500SCCM/ Ar500SCCM




PRIFEEIR K 2478 ( RTP System )
[RFFIEE RN EIZRAE]

BEAFE(114.10.10£R) :
—REE (BN 108x ) URKER : BITRE7 I A EEXRIT 8 -
EEg88 (HI508x) uEAKER : BITRES T & ZFXRI 74 -
(5 1] BMAXPORMBIELRSE - AEETRM -

(5 2] RAMIEEERSR - ERERER - BIXEREE -

(5% 3] BYMIE - ERER ; TR SHEMRMEE -

(;14) EBREEARKRE - 8 15 2EFE—R -

REEE/ REEE A S %5
BIERBK R4 (RTP ) FERT | RIHE | 205/9 | 307/% | 4057%/%
(HEZ - F IR RIRERRISFIA
% . BEEEEY 1h) SITIRIE | BEEE | 105T/% | 157/9 | 207/%




e ERESR

= EERE

. n-v 28 - 2axcsERE#EA -
. Gas : 02

=
L




KINNERFBF R ZM (UV & Ozone Dry Stripper)

O] R 4R
[ IR0 H RUNEIRE ]
BEAFE(114.10.10£R) :
—REE (BN 1087 ) TIRAK=EAE : BITIRE7 T A EZFRI 8 -
EE2E8 (5087 ) dAKER : BTRES T A EZFXKXI 7 -
(5 1] MMAXPLOLRHBELSREE - AEEDQINK -
(5 2] FEAFIERERLIR - ERIEREN - BMREREE -
(5% 3] FEIRIE - ERER ; TNASHEMAPIRE -
(;14) BBREFERIRE - 815 HEHE—R -
(525) RIBEEAEZR 112 F2 5 1 HEEM -
RiERE / RFIEE VAN Hih 257 ES S
RN RBFRRMA
ZERAI | RIEXR 17 /% 25 /5% 34 T/5
(UV & Ozone Dry Stripper)
(FHRRIFEBBEIAGE -
RIEEARKE 0.5hr - {E52$100 & - WeEY | BITIRIE | RIFEZR 3 7T/% 57/59 6 7t/%
$100 fERE - )




FE-SEM 3584 54 8B F BA W5

[ERfEEIT]

— - MRARBYEE :

REREEL5E - JSM-7000F, JAPAN ELECTRON OPTICS LABORTARY CO,, LTD. (JEOL) -

FEAURARFEREREE  BE S22 FSMRRAEFRBRNTRRIEMRBO O -

— - EERR

. NNiREER : 0.5to 30KV -
. MARME®R : 30 to 250000 -
. &7 1.2nm B0KV) ~ 1.5nm (15KV) 3.0 nm (1KV) -

= BEBER

BEREKZERBENEENES ANEEE - HEMNBREANEFBEMERIBM . _REFEE - BEKZERUARE
EEWERR=E -




FE-SEM 3584 54 8B F BA W5

Bl BREEE
[ AR#51EE RUNEIREE ]
BE52(114.10.10884%) :
—REE (AN 108x ) JERKERS . BTERE7HH A ZFXKXIL 8-
EE8E8 (¥t 50 8 ) tARES : BITEES T A EFERI 7 -
(5 1] MMAXPOLREBELRESE - AREMTIR -
[&F 2] FETRIEMEREAIR - EFIEASEN - BIRERERE -
(5% 3] FEARRIE - ERER ; A EMKFIEE -
(5¥4)] EBAREFERAREE 815 7&E:E&—X -
[5¥5] UTWERER 114.5.15 &€& -
=ERE/ RBIEE BA Hith& R =R
RKIEXR —2LI1T800 T
IZER SR HEIE FEMR
(FE-SEM) ZREfL 3 [ EIAEABSHEARRED D |
HWEE
(BEERRBE A RS - BRATIES - 5mMUe 2,000 7T -
L 1hr; BiR 1hr; B TIRME BEE= | 1,000 5%/85 | 2,000 55/85 | 3,600 7T/85
235 2hr)
EREER 200 7t/10min | 300 75/10min | 400 7t/10min




AFM S EZEIFEHMLIRET BEMER (High Vacuum Scanning Probe Microscope)

[ERfER

N\

1 B s 485

=111

I
[}

— -~ RRREEYSE : SEIKO SPA-300HV

— - EERR

1. WER2HEHI %4 Hardware control system
e BHEE Scan speed: 0.05 ~ 125 Hz; nm ~ pm /sec -
c IFHIEEAE: 360 degree (#5E + 0.1degree) -
e FETRSRATE DSP:40 fiIst bit -
e HBmiZRE 10 RFV-
. Control resolution: 7K X-Y :18 bits DAC + 200V ; #H Z: 21 bits DAC + 200V -
2. #F#428 20 um scanner
e IBHEE: KF nm~20um; EH~1.6um -
o KYEMTE<0.2nm, EHEMEME<0.01lnm -
e  BmA/N3IIMmMEKLOx EE 10mm -
3. RHBEFS
o FEHWMABHHE £ 2.5m -

= E&EE

1. RFHEEHMER Atomic Force Microscope(AFM)
« 3 : contact mode -
- BHEERE KK N EZE
- WEa®EA 20pm R OERIKFE#ENE<0.2 nm , EE#ME<0.01 nm -




2. BRI EETER Dynamic Force Microscope (DFM)
o BAEEI : cyclic-contact mode (intermittently contacting function) -
- BRMERE. ARF EHZE-
o KFEFEMESLONm, EEBEME0.Inm -
«  OJEREMRNUEE phaseimage -
DT ER S
REFHBRECHRIBEARREE z s EFEMASIERY - BNk z RAEERE  UESRELRTEG(EL TE) - 17
B ERREIAUNR EUBERULEE NE) -

R DO+
By L0
Pe ARE
e B
Y3 & Lol

1B

L
g +RE
& Pl | sl

3. EEEAEEMMT FFM (Friction Force Microscopy)
o #{EHI0 : contact mode -
c EBFERE.RK&RT EE-
DHTEREES
REHREMRRENBRED  AAEXREVEN AR RIEYE - HERGETBE ARG - MR _EHF2(PSPD) o=l
BB EROADRELGHE - HTHACZ2IRVRRENER RS -

0 04 0EL
[m)

0 0.5 1 1.5 2 25
el

Fle 109204003 xF D ENENREMNNR
Com.1 m

Force Ref.: 0,088 1 Posfnim] Val[v]

Scan Speed: 1000 He

Offsat: 0000 W

Raotation: o *

a




4. |IEMI#ER Vector Scan (Lithography)
- BERE ART -
o UEERAERZMEEEEMNT -
DHTEREES

ERHRIGEYNIRMRER - MEBEERPRKESBMBEBCENRE - UHWHNERESRLE  EE_SEWH

ROKER - HARKEEMI - NESRAMRPOMEXEE CNMM Bk -

DOZ0A0A0E 1 12
[

!H& ORI 1 oy
|¢0-'n_.: 2
am,2 =
!:_’.‘»;»m.!: =

5. fiA B MFM ( Magnetic Force Microscopy )
. - BIEEI : contact mode -
« RBMERE . ART HZE-
AiER &G

HiME IR RIm iR E— ISR R ERHEREBEPEAMRNREMEZREFR ML

B AREEERNE K -

¥

13 2 -‘ A 5
(i

L

S 5140
il

[Fe oz

[Com :

|Comez

[cem3

6. PFM Efiilg ( Piez Response Microscopy )
s BFRE. R8T -HZE-
DHTEREES

44
=

RBOLIRIER - T

RETFEBRE - Ez#HSRNERHEVREFREREYE - TEREEMRIRB(CR G EEERR Z-V 2T HAR -

: 1G]
R —— MNEMEDERDMDMRE N
Em'!'l.! EI
Biss: Stat B0V 1 IVl Finm]
Erd B0




7. KFM gl ( Kelvin Force Microscopy )
- BERIER:RK|mF EZE-
ArER A
RHENBED  EEERUERRBAHMMNRER - K@ELEREER - FRERRSHERY - FA DC EEERFR
RHBREESRHEM(Vp) Bk mEEEN(VS)IBE(Vp= Vs) - FEBIERNEEEBNRET - R1E DC BB RO A]
BmEREEN -

Tiowa runne‘_l B Pl ]
- '_'d-“i'T_-

[T TEH

MLy ll'l'
f1A

T A e

8. XEERZH ( Conductive-AFM )
s  BERE . AKRT - EBEZE
o KmiEENEE Y
. EEEH 1/ V FFE(-100pA~100pA)
o BEREI>1011 V/A BUAEE
o ERDWELN 60fARMS
AERESH
TEAEREER|/VREUEEGEBEESN , LBABEE  LEREERE  JAmERENEFHIEREZME -

FAE=ET fvm
LRES f
[Ex THetogramim [ ey am ™
o | —
? 1 &
- 7 | Ea
Lk, o o
1 RE A
[
L5 B
- I g




AFM SEZERFEMIUIEHEHMER (High Vacuum Scanning Probe Microscope)

[ IR#51E H RUNEIRE ] ERERR
FZE(114.10.10#4R) -
—REE (N 1083 ) URAKBES . BITRIET I A EZFXKI8H -
ESgE8 (FEN508x) dEARER : BITIRESIF A EFTRI 74 -
(5% 1] MMAXPOLEHBELSERE - AEETRN -
(5t 2] FETAIEEEREAR - MFIEAER - AIRERERE -
(5t 3] FAYRIE - ERER ; FHHASHEM RFIEE -
(;14) BBREERAREE - 8 15 HETE—
RiERE / RFIEE B Hh2B R E 37
1,500 Jo/Bs 2,250 7o/BF 3,000 JT/BF
SEZERMIURE MR RIEXR
) ) = EFHmRmEE - S8 - MIBEREESE - BIAGE -
( High Vacuum Scanning Probe ?
. KT
Microscope ) EH® [ BiFEASRRMEAMRER DO | AIEKRS -
= = BREE
(REERER BRICT 2N - SK 2,000 I -
KI2hr(B2= LEt - &EAR.. T
RIEER) ; B 2bhr] . BIEEXR 750 7T/ 1,125 o/B% 1,500 Jo/KF
Rt .
BEIZE@PLEE
&H
REtoBREHEAPOBE :
2026/02/02#E#R#ER : KWABENTD: 1300 o/ - KIMENTD : 1600 (BB CSF#t - PO ESY)

BEYS  BERS)




REMAREFRIFMIVEMIR R4 FIB
( Zeiss Crossbeam System ) Bl s2 5485
G151

— » MRhEEABYSE : Zeiss Crossbeam System
—- B’

RERTFRESRFEABMRAGCIZCRRMAEREREE TREBME - MEEARRKNEBELHZ - TEM AR
fE - imEERIFATASE - WRHIA - kmidgie - JRIEFRMEBERIE - BIIKREEDAEREEDS) - ol
B AHT ; BFEMES(EBSD) - aHREE - BEWEE -

= RBEEERBELE

SEM FIB
Acceleration voltage 350V -30 KV 500V -30 KV
Probe current 0-22 nA 1 pA—-100nA
GIS Pt/C

Omniprobe 400

Energy Dispersive Spectrometer (EDS)

Electron Backscatered Diffraction (EBSD)

Cryo stage (Not open)

M- BfTREME

[RELIEBERELAATAE EREGEAEFBEMFEFERANE  TEBEBMEITHEREZES  BfRDLEEAERZ
ot - HoETEHEBRES -

WEED  BARMPOEES)/NE ( BIFE AKRIE R519 - 724 : 42266 - e-mail : ntmc8000@my.nthu.edu.tw ) -


mailto:ntmc8000@my.nthu.edu.tw

FE

s

B 10 REERE)+10 RLEEB(BEE)R - HolETHEE% - NSETERFENR -
FHRERAREIE AR ERBET -

NEHRE  BTREBBEEABRKREMKENIE BREEZEE -



RERTREFRIFMIIETUIR 24 FIB
( Zeiss Crossbeam System ) Bl s 105
[ R#5IE B RUINEIRZE]

R/ RIEEE X HinBR %5
R 2500 I/H% 4500 77/H% 7500 77/H%
e K TS 10 5T - 4T 8 4 TR 30 e
T 8 4
RS | 2500 7E/H x7.5 4 EN EN

BB TSR T

TS 545 FIB . FEf; 10 BT 2,500
( Zeiss Crossbeam " B /I x6 7
System) RKEMF FEE 30 BT 2,500 AR AR
(R - DARFETE > T/HE x5 37
B {5 AR 8 3hr)

(14 © BRI
W 3hr 4 65 15 453

AR \ PL6 SR BRI I 6 5)Ef » SSRIING 100 7C -
T

C &7 300 7T -
FH RIS &E 200 7T

et WREUR HEMAE - EEATREINE D S IIEE - AVRRIBAT O TR E S ) EIEE > 552% © TFE- SEM
B3 S T BENER JSM-IT800)#% <& H |




EAMFENEFEMNER

(High Resolution Transmission Electron Microscope - f&# : HRTEM)

[ExfERIT] S

— ~ FMRHEEARYSE . HA JEOLJEM-F200
— - EERB

e J3REEEE : 200KV and 80KV -

o BEFEHEI HEGI(Z15), Cold Field Emission Gun -

o TEM Point resolution : 0.19nm@200KV -

e TEM lattice resolution : 0.10nm@200KV and 0.14nm@80KYV -

. STEM Lattice resolution : 0.14nm@200KV and 0.31nm@80KYV -
. STEM Detectors : DF, BF(ABF) and BEI -

o BERIERE -



EAMFENEFEIR

(High Resolution Transmission Electron Microscope - i&#§ : HRTEM )

[(RISIEE BUIEIEt) B RRmRE
®ERHE /RIFIER VAN HihER =R
ZERKT RIB=XR 18,000 7t/k/

BOMFENEFREMER
(RIEEFIE 3hr)

BITRE BREER RN ErER | EAFEK




REMFREFRIFMIVEMIRZR4 FIB
( FEI Helios Nanolab 600i System ) El a0
[RIERTT]

— AR’
PEBRIREFARFHIBURAGMIZCEFHABSRARERM FREMWER - MEEATRNEBET#EZ) - TEM A%
fF - e ERFEBS - TRHARE  YEERRMEBERIE - ZMNKEE D BERERE(EDS) - oI HiE M7 72
A
= - RIEEERSEEHE
SEM FIB
Acceleration voltage 350V -30 KV 500V -30 KV
Probe current 0-22nA 1.1pA - 65nA
) < 0.9 nm (15 KV) <4 nm (30KV)
Resolution
<1.4nm (1KV)
GIS Pt
Omniprobe 200
Energy Dispersive Spectrometer (EDS)
M- BITRIEWE

o REIMBERELRMAAL  BEFESEABFERMBEERNR - WEBMBOWHERRES - £XP 0%

o - HOETHERER -

. WEED  BAEMPOAEGE)/)\E ( BIFTB B A1E R519 - 2% : 42266 - ntmc8000@my.nthu.edutw ) -

«  F¥ENBEB (10 REERE)

+ 10 REHEBRBE)] & HUETHSERZ - NSETERIFERR -

«  IHRERAAEEABRERREET -
- HRHRRZ BTRFEAERABKRENKENE  BREEZEE -


mailto:ntmc8000@my.nthu.edu.tw

RERMAREFRIFHIABEMBRRG
( Dual-beam Focused lon Beam system - & #&FIB ) B 505
[ R#5IE B RUINEIRZE]

BESE/ BEER EA Hiths R #m
= | —BAB 2,000 7T/8s 3,500 /B% 6,000 /8%
RI | x2mE aft 10 855 - 1T 8 47 aft 30 8% - HT 8 47
BERFREFREHLEME AR —REE | 2,000 7T/BE X754 | EREIR N
( Dual-beam Focused lon Beam
System - FIB ) BT faft 10 BT :
N 1B = 2,000 7T/B5 x6 #7
(T : UBSEtE - *ME | xBEE oo S Ry
FEt30ETT
B 5 A IS ) 3hr) 2,000 7T/F5 x5 17

(B . BRREERARE 3hri&

815 REHE—R)

EEIEE Pt6 DEA - TARE - 818 6 HiEE - HEMUL 100 7T -

et - MEB R EEEAE - LERAREIMNERSIEMEE - AIAEKRAPL "HESH ., WEIR ¥ - F2%E . "FE-SEM
IZEHEFBMERE JSM-ITS00)SEREEF L



KEE# N E R %24 (Solar Simulator)

[ERfEEIT]

[ FRiERE

— ~ FEREELSR : Oriel class A, 91160A, Newport Corporation

AGEBALGEBZZRAREY LGS ZCEEBRRIR - —@AREZ LGRS MENRZEZLGERES 100
mW/cm? 2 AM 1.5G BIZ#E 2 ASTHIR - I BESMHIBIERES 25°C T - FIA Keithley 2400 %4 FREBEETRE -
VERXZEEEM 2 A BEIRIEK -

— - EEREB

*  Simulator Type: Full Spectrum Solar Simulator -
. Lamp Type: 300 W Xenon, Short Arc -
. Beam Size:2x 2 in. (51 x 51 mm) -

. Collimation: <+10° -



KEE# N E R %24 (Solar Simulator)

RIERE
[RFBIEE RINEITRE]
BEFHE(114.10.10#E4%Y) :
—REE (FAN 108w ) dEKEAE : BITHRE7 H A EFTHK L8 -
EEEE (¥ 508m) tAEA : BITRIES IR A EZFXKRI 74H -
(5 1) AMARXPOLRHBEARE - AEECQRIA -
(7% 2] FEIMIEEEREAR - HRIEASER - AREREE -
(7% 3] FEfARIE - ERER ; A EMKHEE -
(4] BBREEREHE - 815 2#EE—R -
®fEEE/ RBEE BA HithZ 5% =R
A EH A E R Z 4R ZEKT RKIEXR 750 o/ 1,125 o/ 1,500 7o/kF
( Solar Simulator )
(RIK{EFFEL 1hr) BITRME BRIEEXR 400 7o/85 600 JT/f5 800 JT/hF




REZEEE M A G FEBR YIRS H 24 (Incident photon conversion efficiency)
[N ] BT

— + MRREESE : ENLI, EQE-D-3011, ENLI Technology Co., Ltd

SAEARRRZAGIET - XGEBMZAF A EREFAIRE -

— - EEREB

*  Wavelength range: 350-1100 (nm) -

. Wavelength interval: adjustable, 1-50(nm), (Default 5 nm) -

*  Chopping frequency: adjustable, (4~5 kHz, MCU controlled) -
*  AutoJsc calculation with reference solar spectrum or consumer input °
. S/N ratio >500 °

. Precision, error bar: < 2% -

*  Repeatability: > 95% -

»  LightBias: Optional component -

*  Voltage Bias: Optional component -

. Rapid: < 4 min for one trip measurement, 300-1100 nm

*  Lamp lifetime: QTH lamp-2000hrs -



AZEEEMA S FEIR MRS N2

Z#% (Incident photon conversion efficiency)

& =N [ ES
[ IR#51E H RUNEIRE ] B RHERR
F3%(114.10.104ER) :
—REE (N 1083 ) URAKBES . BITRIET I A EZFXKI8H -
ESgE8 (FEN508x) dEARER : BITIRESIF A EFTRI 74 -
(5% 1] MMAXPOLEHBELSERE - AEETRN -
(5t 2] FETAIEEEREAR - MFIEAER - AIRERERE -
(5t 3] FAYRIE - ERER ; FHHASHEM RFIEE -
(;14) BBREERAREE - 8 15 HETE—
RERE/ RIBFEE BA Hih 257 E 37
ABREREASAT FHERT | KTE= | 750 7%/8 | 1,125 57%/8 | 1,500 55/
B RS RA
( Incident Photon Conversion Efficiency )
BfT#RE | JRIEE=R | 4007t/ | 600 7T/ | 800 yT/bj

(RIEEARE 1hr)




DLP ¢ S 0IR Y ( DLP Maskless Exposure System) é

[ERfEEIT]

— ~ MREELSE - ARMS (Japan) / UTA-IIIA

SHERDREZASAT - KBEBEZAS N T WRBFHMNE -

— - EEREB

« LED ®R - ®ATAREICIFEM -

e DLP ##r/E 1280 x 1024 pixels -

o EIENSBRIOETERN -

. HRANREBEZRS  HEEGRREX -
R/NVEERBEERGERENHE - o< 3um -

o EAWER 2.5x, 5, 10x, 20x, 50x, 100x - CI¥#EFTES E#E -
o BEXY#BHFEES  HABENEHE75mm x50 mm -

XEESE
 KHEHSREFEMEAER -



DLP #YE R IRt ( DLP Maskless Exposure System)
[ARFFIEE RINEIRAE]

@ ER 4R

BEAFE(114.10.10£R) :
—REE (BN 108x ) URKER : BITRE7 I A EEXRIT 8 -
EEg88 (HI508x) uEAKER : BITRES T & ZFXRI 74 -
(5 1] BMAXPORMBIELRSE - AEETRM -

(5 2] RAMIEEERSR - ERERER - BIXEREE -

(5% 3] BYMIE - ERER ; TR SHEMRMEE -

(;14) EBREEARKRE - 8 15 2EFE—R -

RfEEE / REEE AKX HithZ 57 ER

DLP S S BRI ERAT | RTE=| ZREM | 757/% | 1007w/4%
( DLP Maskless Exposure System )

(e - ¥ R - FEARKIRERESIIARE -

1TIRME & b2 32 7t/5 48 75/5 64 J5/%
B{EEMAISE Lhr) B17 BIEEXR 7o/ 5 7T/ 5 7o/




EEmAEHER (EVG610)

[ERfERET]

— - BREERYSSE : EVG610

= EERE

c mERE

s AERE

(408 6 NEFREE - BENRK 0.1~10 mm
(M RFBERBAR 4 S 6 AW EE L)

: 50 mask 2% 7 I mask - EE /N 4 mm

« BXAFENXHaM 6 NEAEZHE < 3%

. EE 1um [EEI#7E (soft contact mode) : Single line £ 3um

. IE-FEHEEEE : +1pm

(EEYEFEEE X : 32~150 mm ; Y : -75~30 mm)

. TE-SEHEEEE  £2 um

o BER

(BEEYHEZEFERE X : 30~100 mm ; Y : -10~10 mm)

: proximity, soft contact, hard contact, vacuum contact

. LED iR : BBE 35 mw/cm?2 (fE/B7a%)

XIEIEER

o HEFREFEMABE - PORMIEEHE EPG512 - AZ4620 HHERE -




EmEmcEHEE (EVG610)

O] FRERE
[RFFIEE RINEIRE]
BEAFE(114.10.10£R) :
—REE (BN 108x ) URKER : BITRE7 I A EEXRIT 8 -
EEg88 (HI508x) uEAKER : BITRES T & ZFXRI 74 -
(5 1] BMAXPORMBIELRSE - AEETRM -
(5 2] RAMIEEERSR - ERERER - BIXEREE -
(5% 3] BYMIE - ERER ; TR SHEMRMEE -
(;14) EBREEARKRE - 8 15 2EFE—R -
RfEEE / REEE =P Hith&57 ER
EVG610 S E¥ #MmRN AT | KITEXR | 507T/9 75 7T/% 100 5t/%3
(e - ¥R - RIREHESIIARE - RIERE
FAR# 1hr) BITEE | BEER | 26 T/9 39 7u/7 52 5t/7




FRERERESR (Surface profiler System)

[ERfERET]

[ ERIBHEE

- mﬂﬂﬁiﬂ%m : DektakXT

' DektakXh

—-Bg

_HERE R E SR R AT
—HENENT(EARMER) - NARARF KB EEEET®

= - EERE

Stage Size Max:6 »
Force 1-3mg

Tip radius 2um

Vertical range 1% 1mm
FERBR)IFREFR oK A A
Sample thickness 50mm

¥ s 4 7] 55mm

Camera 310 ¥ 43

Fe £ £47 1% Isigma ** 1000 % FFARER |3 4 &

XIREIE

o EMBRIBEMAMR - o] Stylus Force ®RER 1
o EERWANR 2277 FEOTRHMEEEZERE



FRHEIHEFE R 24 (Surface profiler System)

Ol SRR e s
[ IRFZIE B RUAEIEXE )
EEAZE114.10.10%E4%Y) :
—REE (B 10ET) IARSA : BEEET IF A SERT 84 -
EEEE (1150 Bt) IRIBEE : BFBES F & FHAT 73 -
(1] MMAXDOBRFESHRE - AREARR -
(& 2] BSERERHNR - RRERRE - e REE -
(&3] BHRIE - SRER ; RS EN RIS -
(4] BBREEEER 1 IEE 515 HEHE—% -
(8 5] AMAER 112 F 1 5 10 HiER=E} -
SRR / RISIEE EA H{ER wm
& 2T 2, 4
RHIRRE 54 EHAT | KTEE | BREK 25/% 30/%
( Surface profiler System)
(BAEERRER 305  ER$100% - | mFEE | mras 10/% 15/% 20/%

HV$100 EFRE)




5B {m A & (Spectroscopic Ellipsometer)

EELTL
[ERfBEIT]

— ~ FRhRERISR

ZhE : J.A. Woollam

—_-B®

LAIEEAS - JERURMES S - ENEEREE -
= EEHIE

o SNREFEEE : 245nm —-1000nm

e HE.75E QE

- RESN . BREEBHUZNEAE  ZEEHIRTEANEE  ANAEHEW 45 E2 90 E

«  HAEFI :200mm + 10mm EmaRY - BETE XY ES 100mm+ 10mm ; HFEZRMWEIXFE - &
BZEZER

« OEHEESHE:5nmES5um

. ERTES : Si - Glass ~ Quartz ~ R

o EEMNER . ARSSFHME - "R - FERMH  MEEMR - SBEMRE

M- oJEREE

+
it

L]
(%
i
==

\H]]l-
i
Kt

R

BEAERMBARE R (e ITHER n ~ HAHHREK
SEIRREEREE

W g g
\H]]L

B
%

XEESE

o AREERTAR 2*2cm2
«  BRFENBTRFASAEES  SiO2 » SiNx » Ta205 -~ Al203 - SiC; HEMEABIEFGE

oy
I3
e
il



5B {m A & (Spectroscopic Ellipsometer)

B 3 iEes
[ IRFFIEE RUTEIZEE]
EEAZE114.10.10%E4%Y) :
—EE (TafT 10 BT ) AIRRER : BITRETIF A EERT 8 -
EEgE (150 87T ) RB=A : BITRESIF AETRT 7 -
(3 1) MMAXTOBRFEBESRE - BAETARR -
[ 2) TEfTSEEERER - WRERRR - AREEREE -
[3f3) ENSIE  ESEA ; FNASEMRPIRE -
(:$4) BBSEERIBHE 515 98HE—% -
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* Operating pressure: < 3*10° torr
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