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Development of Vacuum Technology for Thin Film

Process
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In this article, we would like to outline the developments of diversified vacuum and thin film technologies with great
differentiation in ITRC, NARL. Looking forward to being the platform of vacuum technology in Taiwan, ITRC
has the obligation to appropriately integrate the process capability and instrument resources, and collaborate with

academia and industry.
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TEER (step coverage) FEFEMEEK - N[ EES
FER Ay YR AHUUE (physical vapor deposition,
PVD) ~ {LEEYSAHYITE (chemical vapor deposition,
CVD) KJEFIEV(HE (atomic layer deposition, ALD)
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gl e BAL B - DB S8 B N R T RS
BAE| Z AR AT BBl S (BRI 7 oK e TR
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coupled plamsa) » H{Ta%aTEALHH I ALD R -
5 BAR SR e B EE A ) R R R R B
Pt Ag - Ru Cu Bl TaN S5 RIBEZECS -
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& ALD BAEREZ #5% FTIR A& R - 48
ok R R LB e fe KRR E A AL o

L FE RN S A RE AR R, ZORBIR BRI GG T
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DL ALD H &8 fHEF2 R » in-situ FTIR J&MH
AT IHBIFZ RS & ALD SFEREH] [ s i i Bl
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it ALD [ FEREAIRE] - RIS 2 IR I (E 4
10(a) AR B E<e/clay)m A e - RERERE
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11, ¥ 3 ok 2 Sk & @0 A ALD B 4% ALO; 200 753K (cycles) 2474 X & T 88 #44% (SEM) Ba b &5 4% -

TE MR RS RS - LAY FTIR EESE - CH, W
Wiz s R FETE 2% - el 10(b) BERE B AERRE
CH, WU I8 0 A S v 2% » HITRTHER] ALD [
BRI AR TERL

M- #HFEERKEEM ! (Nanostruc-
tured Materials) $EREH; i

1. ALD ZR{FERIBHRIR
HARSTUFEERT2 NI SR FI R =7
fate o MaF 2 AV ERIREL > B Rk =
FITEL > BIANEE PR VY AR Ik R BRI R 1T R T Ui Y
BFHIRTET - BEBERE R kRS E B ETTE - 1T
BSIRMRAZROR AT HL NS B = ) B
2R - AIRIET G Sk R - EieH
BEHIMERD (scale) ELA BRME=HERLYIR R - HAE
AR AR - AT R RIEDEERRFIE - BN i
BOERIRR - R OB S BT 5 A B ) B
REMECS 1) R I B R RS I T T BB U S
FHEERPE T S 2 B - 2RI
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FORBIRERAESH » K& ST = HEAE VARSI % DL
FEA R BLIE o PRI AT 4 = HE A 1S = 1 B0
JERELS AR - By ALD BIFR @B — - B
ALD BIFEETTHREL (replica) (74 MGHEIET &8
P DA R Ay P T RS W 55 Ry = AR Vs - 0
HIRBEEIR (ridge-lamella) ~ #5/E/R (body-lamella)
EZHE MR (body-scattering) ° 15 L& fs i 1 n] Lot
AFHEZEEE - BTN ER e BRI AEER - 1T
EH R - [IR - R EAEEEN O
W R BEHT B F BB R TRy - B A Y B
Py IR F v R G W I - R 22 2B R o ]
Fi ALD 75 P06 78 35 2R AR IR SRR 1%+ DU a0 ik
R B HEZKIEAR (nano template) 1T ALD {fi
AAEREBUE - fE5EHK 200 ALD cycles 2 Al,O4
s - HE 11 R =UE T3 MER (scanning
electron microscope, SEM) K [HIHER /3 MT15H] »
fRBdgE % - e rhis R EF oo B - HIRSIE R E
{5 - A SR BRI B S R REY - [ 12 Al
[ 2 A] ROBEE SRS R - BUREE Y ALD AL O,
HERGERTR - RI7E YIRS < SEIHAHR] - Rk
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2—3 /NI o f1E 13 SEM BIZLHE R Al s 2
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IEEH] 26 nm » ALO; BH— [ FHEEER 1.3 A/
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ENGEZZ AR G - RGP solution-
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13.ALD 3 4 #4245 & &~ K 2% SEM #af4
Mo THERBRLPEEME -

14. A (a) &8 A 2B 5 (b) #HER4RI5 R
WHE AR H LM SEM B1% 0 ARk
% 03Me XV B (a) 7 KREE<FTH
(hexagon) X B8 A %34 iR R ék > WE1ES
35354t (filed emission) Z #5415% (emitter) °

Z2K JEHAIEE (nanohoneycomb) F5HE - #EH HH
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AR - A RR AR KEERR PS ZOKER - A HE
e BEEA A RERERE - BRE( RS
CL2 s A1 14 Fw o (A Ll i T e (U
EARZ FORAEEREY - [E 14(a) REEZ S THE
(hexagon) RHE A& TP R B S8 & F R 3558 5
(filed emission) Z ZE&f#E (emitter) » Wi PR H 5%
BRI - ARHERER T BRI S Al 2 A (E]
TSR (AE 14(b) ) » FAREE AT ARER =8
AL IRSSHE - AIREE B IEREL TR EK Z H R
EEZFRERSIFTEL -

BEAR » s-NSL IR AT R ok i s fs s B ple ok
[ fEds - FIAPBEYIER T EEE Au 50 Ag HIE -
DAFRIEE RS RIR Au B0 Ag Fih S #ilE -
MERS Au BC Ag FOK LMY - [RIREF]FHECE PS 4
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1% 6.7 #2 30 nm > B KBE ¥ & 700 °C fmik KEFM3Y & 1 B > PS & K3 R~ & 800 nm ° #h2B 3k
TGRS PS RRRKDEIUEEBREEES A RBZR T AIRKBEEREERAZ &2 #

i Au-Ag &2 2 K db e 7] 3 3= ) pg Bt

RER A/ INEL YIRS W IR = PR R oK i 2 R <T < [
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