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The present invention discloses a nanostructured
thin-film formed by utilizing oblique-angle deposition and
method of the same. The method adopts electron-beam to
evaporate target material. Evaporation Substrates to be
deposited are provided on multiple rotatable and tilting
plates. Several control valves are provided to control the gas
flow, and a heat source to control the chamber temperature.
Additionally, anneal process is performed after deposition to
improve the thin-film structure and optoelectronic

characteristics.
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EXAEABGHEBTY BN AEERRHGAEEHO
T » KB AEE t(solar cell)st 2 & — 4% %% (light-emitting

@ diode, LED)Hr 5 2 ¥ R E B R MR A KN - KA
ThHAAEBMBRIAGEEEBEGHRRTRE > UG AF B
ERAR  AEARAEF —RRXKANBEAEAAFEZHA BH
MERZIAZAZIAE MBS A_BBEYOBRAERS
BoBRZUAAHRLRA - FL_BRAEEASFTE R
AHRTN  EBFRAAERFLBREKGOBERLEHFS P FF
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Attt A EfRY EAt KB ECHELE—EERE
E 4.1t 4 4 B2 (transparent conductive oxides, TCO) » H 4%
RAENE wERTOURERTBHERKE R — &Ko TCO F K
B A 4 80%~90%ey & F & X (transmissivity) » B w3 X E
A ZAFEEUARAEB A ZE  AHEFF —KE
& ¥ & b R 4t B2 (antireflection coating) % H # % £ -
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B 1E 4 b 1F A B 4% 7k (sputtering) 2 & # & (depositing) R #
@ i AHAHEBRBL LA EALEELE - BERE
RFRAESHEMPABAERERRRFEBRRAERAERETX
ME -ERBASANER 2R EER BEHR TCO F K
ZHERBEEES  HEAEBARAS RRHABLELERA &
BMBEERZHEN VoI BEAFEHHR BT —
RAAHZATERKE  ETZE2RAZ -
ERAARTHER - BN B/ R W M E (graded
refractive index)Z 4L R 4t & B A K 48 3% (broadband)#y it K
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G B RAHFNTBEAFAHF AT LA REH  REF
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(electron-beam oblique-angle deposition) ° g A A
FRA BEBAUBBRKFIARE  THAHFERREKEBE
REKRBEAFAELAE BETRABRLLSPAE - R &
SFEEERABREEHMBZIER > ERBFRAHwE K
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% Xk~ T K KAk (flexible substrate)% - £ # & 7] &
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AERHZF BB ENRBEVRELRBHEBEABEZS
BB EFMNBEFEMAAAHBRTRE AR A K SL
X 7R Ak (microstructure) ¢
[ & 7% 7 X ]
REBHAEZARBRG TR XNEATHA - T il
REABFABF IO IT@G  MENMEREBRBRILETR
BlZEFTHIPX - REBABRZLATREERFERAEART
AFREBE L@ KM T I b XFTREH L&
@ sz ik A BRd  RE LSRN
M AL ZAAMBEZRE > ATHAFERZIMEKR UK
BEAOWSGETARRE HRAAAFAXBET RS
Boh ik —ARAER -
BASLBE - ac RARERA-—FRHAFHAAMADRL
#% 4% #7 (oblique-angle deposition)H R E A T E B 2§ F
# 7k 4% %4 #. (Electron Beam Evaporator)100 - 3% % # & 4
— IR 101 AU ESNEFHRAESA K 100 B &4
#o R - EHTE L TR BE 10l LALEEHL
NEBRABEBEZRIEZRET  UARBRFHEEZLE - —
POR A INHZEAER IOILRFEEY SR EBEHA
Bt BaEasRiqa 106 PuBEE 1028 Fut
BWEARE— L 103 Ha v CEHE 102 24 3 T4 2K
FHE o MEEREHIHNELRER - HEB X4 106 TH
HoED — eI 1058 — g 10484 > 4RE 104 2 B L
BEREEZTEHRITAEY 22 K4 IR (substrate > o B — b
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ARTRTAHABREMBFAHZEABEARS I A L@
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e LIS AHRAE 104 LAk ey kAR 114 25
P BEH  AHAGALBEBZIEE HOoTTFHRAHELL
100 AR A M ) R4 R 107 82 108 & B N g
TBANRE wBRINL ALAALZIERABE 5 AR
AEREWNKEBEEIE — @83 105) ARZEHEARZT AE R
B MaARERZ  AB P EBHRTFIISZAHAGLE
EAEMBTFINSAHIG 115 B AEAR 1428 F &
116 2 % B B P KA ITAHT - E&AOAFEN P

EMBETFIONAABEHNA RO EAELETAMELY
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AEAXABERAF-FERBATFT  ERATHAETFEHMAARL
BEMAEEA % ILM(porous) B &k & 4 (pillar) % § 4
Bz FhE UEABHDERETRER - wHh X4 A — T F
BAhB L2 (B —2 100)BETXEAEZRAE(E—
zZ 1M REFAM A ABZIAR WwB M T HIFHa
—  EE BT ABASYEAN[01] R a4 RBA
RZMEAAE - - ERBEBERNXIAHLE BAEERARX
mMEE - BRflms  EMHAARBHAR PFREIKAHTAEOA

0fwmgzm’usm§~%§tﬁo;~%é@§ﬁ%i
% R E TR AL LG AE —£M[202] b5 BAAHA
HEMENNBREFEREGERNEFRZIBT > EHER
EM(PABERIEALESAERES sEMAEAAR T 4£ S
AETHBETHELAREY L wABFATHS ¥ 2 A48
Air 114 XEAERBIAERIEMXRABERTE

1t 48 45 (Indium Tin Oxide, ITO) ~ £ 1t 4% 48 (aluminum zinc
oxide, AZO) ALB(ZnO)R A TRAUNEKEZAE T4
B (transparent conductive oxides)Z # k> M AT 48 B 2 % 48
AR &5 T ARSI L4 A IR (GaAs) ~ % 3 K ig -
o # KX X ik (flexible substrate) ~ R HE 4T B R & 4 T 415 4%
WX AR AEHRE ZAEARCHKRALXZIHETAREHR
EREB T OBAEMAARTOANHTITARAZEN AL O0R
~90 B2 A S0 BE~90 B A wB —bbzkp 117
Fim o AERBAMEXI A DEAAETREHR - — K P T
ABABEHPHNEZABRBAREALR R AN &4 K0~
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BEIXFAN)ZM - B AHAZABRBERNERNIESH
£ 103 torr~10C%torr 2 Bl » U B BEAMKZEBEEHE
M B4 RBATHIEERE - NABLEITAT » RAEE
CARAREZERBES A UMBER REAT RGP

@ s rinimissnBERZARBEREHE 100C ~
450C 2 Ml - A B S BB AHAREEHARA—BREARAEE
%ﬁ°%éﬂ%kﬁ%z%ﬁ%&%%’$%%?mmi
HABELBEBETARZTHREB KRR E[203] L RR XHH
BAARO) B EEEEHE 200C~900C xR » A
B 1~60 248 AXBATHRH T > BEHHBRRELT
S EE USRI EARTEIFRBREERME -

e RARSLBE= a>» A AH5K8BE LB H kK
EHz BB meEBrE8 wB YA REEFEHR
ZHBAEAE—HELRREKEH 119 R4 9K & AR
AR 114 L - B =b®E=cRl»7% At kiikss
119 2 iF % X & F 8 #4 45 (Scanning Electron Microscope,
SEMM iR B AKEDE  TUARELEFRERLEH 119 34
—BRERmEREKY  KMRH OGS %E - 2 RER
HETEABEARLEEZE>H R ERA R ZE
Moo AREAF S M(porous)Z B E B EH - - FH > 4o

= R
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B=amom AERHIIELRERD SRR - KR
MK EFEHIN-FAT  HEaBEABRAARHLLR 114
MR EEABRAOEABREE  mMABRXBIMYERR
REDN LBEBBFUTEEROEABEREANE/HE
X 89 37 41 % % 1t (graded refractive index)zk £ o £ & A7 # 47
b ohwsk R OEBE IR Y xi%(graded refractive
index) 24 A —E—AREEBFTSERABEEE  H
mEREBEH  BEHERMERZIEMITREAMA
@ . T ARRIERANAGSARRLRER
ZHABEHNBRARAERHABEEREN AR HE KX >
Bk ABERREIMHMHARR S XTEIERMEHA
ABEEME -
AERATEAHBAZIERABERAARRAZAE
BHEE  wBHwHAT RAREAZKRERSEHERER £K
AR E XK FE F (transmissivity) 5 % © # B 7 & F A
® HURTEAEE  AEAAMHMAIEAEZEESEAL 450 nm~
800 nm(nanometer * 2 K )W AH KA KRB N EFEF 5 &
8% EAEMFEARKBBETITAAZL LIS AE -
B A R¥E#(broadband) 2 S FERXHE - AT AKX E
AEREAMET  ZAFEAERREAAMEERIZIANG L
S MBRBE-AHAFTECREA TN EEKEE B
Tk Kk HETRAEMHEXEATHET Y L
ZAHABARARERRS - BHF > wBEAT AR
Bl T A% 8 %588 4% 2 B & M {4 (sheet resistance) € & &
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ANRBxAEMAMMALYE - UL _BEBBE(LED)Mm T » 4
REAERAARMOEREA LA F2g B HRATL
—EEATEBRAE REHELASHROBKRERANKF

FHRD - LEARABATHRL T BEEBALANHRELKR
HpREmREERE SOKRE (o) ERFEHBXRXE TH
REHLEEHBROGEETE AW ARER T @ > v H
NAT  RAARABHEATREBZIRAREFELE I A H
R4t R2BANAERZARGERHM (0 ITO & SiOy) R & FArid

ANZABEBEG NoR O ARBFAFTEAMBVARZIT K
kAR RN A ERBE NN 550 nm~800nm &5 A 4 K M
TOERHERAE IR THKE - R EFMHMK > PRX
A ABEREER ) ATHERARAGRERELZIHF I

%

BEmMET  ABERALIFFRBAREAFELBAELERLEAZIS
FEEOZNAL)EMR S F(10%RT) K& KA EMEAA (S50
QDA FI)Z LK EBEEEE TR EsERHERS
HEEMHEPEBERK AN AKGETLLAGEABTES

FEA RSO RRA  BEF dNERRERKEEABEARZE
BEAEA—THAoAEE  HUEETTEABETTHRE L
HALEMERBENR RUEAASE A BB LELTHEHR
XEMHE -

RERAEIRBRAEALRABEZBIE @G HMU - £ 4
BFRAZHHNALET  AaaHLABXNBHZIHSEREA
A EERTHAFG - Bb ) KERA B S T2 FA
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B=ZabhB@B SO rEmmkbEEEREH
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BT HSRRRE R

B LB ABERM
HABEBEFPRAAAR LAXABLABERNERAR
AEARZ AE > AH & kA H X (oblique-angle
deposition) £ Z A H EXR LB AR FE S R
HIEABBERETRBXKRE

Ay BZABYHBUBARALLEEHRI A AARABAE
M Kl Z AR REH EREABEEBARAEIRA
BEAROFMEARAGEEEE  HARE XN
LA BRBOABRTE BT REB LR R AN
B HEEIL URBAEHLAFER -

Wi KE | mExH %k EPueHaesattas
(Indium Tin Oxide, ITO)~ &, 1t 4% 42 (aluminum zinc oxide,
AZO) > AL B (ZnO)A A THRAEZRAEFTHBE M
e

kB | Rz HFE > EAPHRABEAROESER
(Si)~ #¥ 1t 4% & AR (GaAs)  # 33 & g ~ T 3 KX & AR (flexible
substrate) ~ R E W TAR K EREBDZER

WwHE LB 1tz b A FPZBAZIABLE AR
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kB RBE IR TR A TPHETRARLI AN A

B EEH 4£ 100°C ~450C 2 R -

it KB Iz ik B FPZBRREFH 1~605
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SEl 100KV X45000 100nm WD 139mm

1001.8nm

SEI 10.0kV X35000 100nm WD 122mm
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