SERE TR FE A 8
BREHE

/§ﬂXiE./-_ y l'—?—'/—?—ﬂ%Zuﬂ» ;

Introduction to Applications of the Advanced
Thin Film Technologies
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This article gives a brief introduction of thin film technologies which can apply for the variety
of goods. The application fields include the sunglasses or art decorations used in the daily life,
the camera lens used in consumer devices, and extend to image capture device used in the space
instrument subjected to strictly harsh environment, the optical components used in semiconductor
and packaging equipment required for the precise and accurate operations. In addition, the
applications of thin film technologies are also for the optical components, sensors and image
devices related to the optics which are for biomedical industries and automobile industries. Within
a few decades, the thin film technologies become an indispensable technology to produce the key
and functional parts in all fields and an invisible but profoundly necessary backup for the high tech
industries. The thin film technology continues to be advanced with the improvements of the other
technologies. In this article, we report what optical components we have developed and the reasons
why we have to invent.
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(2) FRXBIRD FEHEIERRE

SEAR R IR S 88 B R 22 R ARG - S (RIRYZ (ny/ny) ZHAE - BEAST AR
AR PRIEEZ (ny/ny) WILLME - BE AT AR I R o« =0 ny B SB0RNEE
RS RO B8 AR B B 22 AR - RIZHS#HE (half-peak bandwidth) 1541 » S fRRE
VY5 — IR E AT @I E 1 P RIREZ SR EE %S - IRETEEIRT S RiE
FZ R A 1 P RIS R M/ (T BK) AR - e LR AR R TR AT - HPRE S
&k Air/ (HL)" H/ Quartz » YEFHZER ny BTG HE ng,, = 1.52 » HATEHRAR 6,
=tan'(1.52) = 56.66° * #4152 » HLL 6, = 56.66° A\SHHATRHEEA - F5E5 T, = 100% - A& 20
iz - EHERTARABEE H 6, = 05 FF * Rg < 20 % » WHRIEES L P = T,/ Tg WA - #15
JERZIR -
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100

80
60
40

20

0 0 16 26 36 46 56 66 7.0 86 90
Incident angle (deg)
B 20. 0Tk A SR F R R EAL A HAAE -

(3) EIMRIR D FERALE

FHAE TR A (Brewster angle) RriEE T1SH1 - H A ARG HE L HIRIEEE (RIR
Rl RIAEAET  FATRETmIE SRS R B IR T - PR TP SRS R A IR A
BRI EE R 2 % - 1ifFFH Essential Macleod YE IR S 646E 520 » SRETRR IR
T I FE A AL - HR B E R EHESR I UVB 290 nm — 320 nm » 555 A& 21
AR

TR B R AL - M S fRIRCE P (RIROCRIZE RSBl - FEHDLREERY
1 ATDAS AT AR POLERHIRES - RS RIRICIREARE - 2 T HlEE
{LEET - ERRENRIRL -

S = =
o) 3 -
. ES
& A -
= — 1) — -
g N = % =n= |nd
“5 ﬁ*ﬁj‘ﬁus rg E“ﬁﬁiﬁ

B 21. LB R BRI RARER -

(4) BEREBEXRIRTHEREEHER

#EH1 Essential Macleod Y2 [ R i ik B8 SEE 7T /34T » BEHERRE1 Ry Quartz / (HL)’ H/
Quartz * Quartz FYHTEFEREY 1.52 - DA 10 nm #ERA 5 =0 M i 2 A S A RIR I -
H 2o R 280 nm—320 nm ~ ST ERM BT S F nH = 2.02 ~ (BT E M BT F nL =138 -
HZRZEAR (T) Bl 9, SLFEEIANE 22— 25 Fx -

DL EREREE A - ERE 290 nm—320 nm SFHRARIEBH L P+ HIAS A
TSI 45°—50° 28 - BRI DL 50° AR/ EITRIRMEEGT - B A AE 50° -~
D 313 nm - HIRHERSHE B 1.52/(HL) H/1.52 » HEERFENEAEL - 43> BIA0E 26 Fr
o ek AREEETLA 50° ABTAEER AR ETELERE » SoiER R R T B R
R BRI IRSE » B A B AR 1T L - HEM L AL E - k& 27 Ao -
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Transmittance. (%)
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(5) FIRXBIRTHEREEHER

AR 5 YR AR A 2 1T AT - HBEHERE R B Air/ (HL)” H/ Quartz ~ IR 53
Ry Ao =280 nm—320 nm * DL 10 nm YT i i B ASS A ERIIRIREL - =i
SERAMPEHT SR nH = 2.02 ~ RIS BT 518 nL = 1.38 » HZHE (T) B 9, StakhE 28 —
31 Fi7 e

PRI » B E 280 nm—320 nm BEIFEARRIES L P - AT IS HAGT /4 & 7H
TR 70°—80° Z[H - HMUEEEDL 75 B AS AETT RIREEET - O 313 nm o EHERS
fi ks Air/(HL)" L/ Quartz - HZFEREE I RAVELANE 32 Frx - &I ADEREAIE 33 A
T o
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Transmittance (%)
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33 AL R IR ey kL -

(6) fRIRL B H IR EE

[& 34 F Quartz / (HL)’ H/ Quartz /202 BT IEHE B BRAGSR 2 638 - SR T4t £ 4k
Ry HIO, » {EHT B =AM EL Ry MgF, o FEERGREFy 200 °C AYIREE T - RRHE TR 2% -
ILHER 11 B — MR E ekt — 88 - IR EE TR 867 nm » %@ HfO, HIIK[EE
FE) 50 nm > MgF, PIEERTE 113 nm o FOEGEEERDEGEERS RER (Ezﬁf 313 nm -
P fmiceEl S (iR EAIfRIREE R 70.04 1 0.13 » HifE 330 nm—280 nm W EHIE - P {RIEGH
83% HIZREIZM NEE 54% » HEHE R A E S ETRImB G I%Im%ﬂfm‘ﬂf
RN B A RIED - AT pE B E AR N -
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20 P {RiRYE
30 — S {RIRY
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Wavelength (nm)

34, BRI BB R BIE> LS -

H—gE R A S A B SR RIE T - BUIRIR S e {4 1 R o [ R A R R R AN
TR EZ (290 nm—320 nm) HETIRIRTE - HEBGRAE 35 - o FRPOEEEERE Air/
(HL)" H/ Quartz 12 DAE ~ (RITESSEA Bk - T2 REHEB TR - I ERF R 1251
nm > &g HfO, FIIRREEFER 75 nm > MgF, FEERT R 90 nm o A% G DABE— B EE S A =03t
TRIRE - RRHNAEEZRESCRIER - o] IBZEHE I RAE 313 nm 1Y UVB MG
LI - ABHER P RIRLEE S RIREAIEESRF B AR - (RIRILA 83.4 1 0.99 - TR
Ry 290 nm FFHYERIME » SAR(RIREL R 67.71 ¢ 0.64 - Z011E 35 AR »
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35. P Ak T LR -

(7) fRiRLEES R

FHIE 34 B[ 35 FYEHEEE T AE HPRERIR ORI RIRIE - f£255% 313 nm
i - P RIRCEAHE T HERIZHER 84.4% - 1M S fRIOCAHEANE] 1% HIZFER - tHEHIE
GERIRESH - B S RIEEEER 1% EHEER - (HE P RIELAIE 70.04% - H
BB & AR OEH R T RERREAE Z - — Rt LB EER - 6T ES eSS
o SERA AR EIREDEE LB HREBZER I 2008 S - EERET & HEERETE
FIFERAIPEER - Z R CEERBEA SLIMDERIRRIHE - BEE T P RIREOEE LR
e
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ARG RIR D ETTH - D AS AR G ZGEIT Rk E - TDURIRIE &R
R YeTT R - INRXB & A Rk et mmHEC B SR - B EEEREIE
BHESRISCERAE SRR - RBEREE RN ERL TIFZCER - HERENZE
KGR - BHEANFK 2 -

B2 BAXGEIRETEE -

BaAREDEREEER

290 nm 313 nm 320 nm

P fmiRt 60.24% 70.04% 75.32%

S fRE 0.09% 0.13% 0.15%
L vESRERMEEEER

290 nm 313 nm 320 nm

P iRt 67.71% 83.4% 86.94%

S Rt 0.065% 0.99% 0.98%

ES T

LA L FEFHCAS R EATE T - WERIEER R ERRCR - iRk
TERRIGEEY) - ERE RO ADEE T - BIIRIVEELL - DU IR BRAUE e - SERIifa ok
FISEERTTIE TR E B B OERE RN SR - T DUK T R AT Ty b e Sk I AE P Bl 7 1
Al e HEE T EMAE AR - SRR e S s RS YE R B\ RS AR P (T Bk
B e ~Ehg E SR AN E T RIERITR R - SURRLIN B RLIM B TR B SR 5D ~ BRERINE
EUV WBERTRAVEETTIF - Biaal(FIR U E 2RI T RE T Eia 25 - - it
ATHDEEREIRAHR EASEUT R B (AR AN ] SR A R B - thEA R FIRYETEE R
B B 53

AR AT A G AEBEEEE DT - hEMRiREUBO LR R RIR T R - BokT
ZHAR L RIRTIFAYEA » BT RR B R R R EE DU fRIRIE - BGPTSR IR G T
ke ~ AT R R LR~ ERRIEIRAT AR,  fRiR LAY ELER DR B PR S B Ak o B B A~ [
W LLER B AT R - SE /R R TIPSR - 1CH GRS AR -

ER OB EHEBEIER AT - BOLRIRE R - RO (e KA TR R4 e
P RIVERY A SN 2R B B (LR IERRAS - M (E A IR TR R 22 S
FENE B - BRI T SCPRCREAESE © Bl e SR BN S v IS~ B M A SR P (60 FH 25 T A
flOCERRIRIES  RHIFAIBREE 2P 2 - R - AERIME IS 8 - R AE R
Pttt ~ ARIBRAPUS 5 - Bl 7ot - SIMELIREEERIMERIR TS BIBaEE - DU
A o MEOUEEIRE RS s PSRRI - BR TR RIS - SRR IRl
FHIREE - FOLERIEIERRGET DURGREH IR (L E - R B ARy 28 - 1P iR
FOFER]  TAFBREEAVEER  BRE IR EHERE DU R b IR 0l B BT 5 - 38 SoiCBR B fl AR Bl i
IRp TSR ~ SRE DU E(E - MR - IRBFRITIHrEiET - AR TR
AR AT B A 1 AR S R ThAE - DA IE th 00 78 22 B e fie (48 g g DR (o P & DR A IR
% FEDTHDIRE RV E R - A TR FESESELF - alRsRER O — RIS ~ 1)
fe - i LA AR R AT ATE KAE -
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