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By BN ek N A RS BXm— R HEERY o
BB THEAKLELERRZIN  LLBRRARRELSN BT
SRt B ey B BBtz St BT g RN T LRKE— bit 9 EHR
(solid immersion lens & —#& ¥ %)% F - &% LED B FRIGERASE
%P 0 dn—1E bit ¢ BRI KR T T RLE AR RHA
B, R EXRLED ¢y DVD 2 —ER G Ry F & - F4K - #HRNER
L4 BAXS LT EMNR - A THAIRBRARZENE L
BER 0 SR RALARBRIF(ER R BHOIRES FW) -
MEHF RN EA ik RN e RBEFHEI] A RBGHAR
BERGENY BEEG B REA SRR RTURRAEHAZ 24
Biohie Ak ERE - E 4 N ER -

2. & 1% % # (high data rate and rapid access time) ~ B & & & F
(photopolymer) $ 4 & F 24k 2 g AR TN AA £ — B E =R
F e Bk s — B bit 498 E5— A B E A A Imm &8k A 4S9
W5 ABi 100G #EM - AR FRA MG TUARL AAE A&
47 BHRMTE IGhs » A EHhike - CHFAENS TRKER
AEST - AESI -RBAST BB ETE BT HLRENER
LARIBHAR > THABOELTFREEGEN AT E LR F
iR EE4E) c BRASZ Y FHHEANAEAERR AR A LEBILER
o LR BAAERANSGAE A ARAEK U &
W R W EAHRE-—FTHRAR -

3. ISPk B A/ —18 bit 93k E KON HRTEAAFE QL
2 B —ABRURTFHEMGEH TR THRR probel 35t i 22.4%
B AN EAMBERAAYRBEHARER & BAT&KABX
INTARBBGHBE - H—F @ KA —EBELGHRROHE
B CHABHALHEHOIR  2REB I REY REERSD
ERAHATL RERERRA— B BT AR T %R
HREEERGOABTOUTRAL M S - E—FTOHHRE IR
ZAEMEE > RALSH EHEHRRAMAFIENS
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(2) AERE:
—fERP ARREHHE EERE L ERRR-Zo¥
% BERA—GOERMME ARMRREHKEIFETR AL
BB PTAE R G o BRA L BB F A AN ERIE & 6 4a 4 L RS
SRBMEBN LS UARAFRREHMKXSRHGREI T - AR 2K ZHE
MHARCA R A A24 > Bt BREGTUREEI A

FEIHR:

L 228" 2S5 TR S S ARMBEYEEAKRE R —EHES
ASEGLE  HAKSHHASHE - T AERATRMEFER/ % A
B o St A S B K4 - 53 Hilbert #3% - 5 # Hartley
ik~ FRIIESK - BUBZERE > BALCHARHRAFH
%o

2. A BRFATRABRENGSE > DITAERERER T AHE
B R—EREELGNE - A2 RGHE T AN I UREREAY
RS HRBERES  RIEBFRLEGLBRE-IAIHA -
ABEBBROTRAEY BERARN%EE > S NAKE
MR HPHIL RAFE—FAEG TG -

3. AR A AR E L REARAR > EREAXARRIFER
(BXAHARET)  BAALEMA R time gating'? » &4 L &M%
MEEBR - bSO~ R R BEIT > AR L IEHOR
KAk LT RGP -

4, 72 P B P 44 RE R8T A 64 MR AT AR ARG 0 B H T shaping &
UG ERE  BAABBAFAMI LG ZMELL L Ty
BFRRRAA KO RIE - FA SRR TRERN R AESE - £
BRANEEELAH A RBBEAZ 24" R CF iR
ET AT RLEY o
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(w9)

5. RBBAM®A B EF A VanderLugt 4 A BIAM S L L H

WAk FAREAGRELRALA RS S @ HAAERES &
BUYe ki » 233 —RILH TR A% NABEMERE 21
LB ATRAFAARBZARE - AR SR & LESS
FHRTF k69324

6. ATz B a g k226 F TR EESL

FTHRAEASHNBESAESE  wEBTRAURABEL ST X AT
HE RTRARABRAGENEE - HA TGO T LS -
& T #§ 2 A R 4E % & 2 3D shaping » XA XS BEEHD -

K E

HETRARFHHFER EER BAELABLAEHE A
BB — B F AR S A5 R R 32 side-looking radar f K & H &Y
KB %4 AR w4 & IE o) 8 35 4558 % 48 Bl 3 (correlator) - A E
HANER AFMEREETRAALRETHOLRHER GRS+ 5%
Rty R #+ 5/ ARHEANF LS I OLAERAGLEE > &
SHRERBEN - ALHN - ERAMMATE - AP A BRHE - LS
Gimkhnibemnd’t B RAZ AL BREFTRA TR
MEEN B ERHE —EREAEFHERCHZLAEX S5zt
E# AR aRBEA#s RAHYEX D Z5RMBEKRAR
HAEXHES ARG BEEFIZAT TS mFTRGEHRA
ERAALK -

EI R

1. —# /% %] mapping: REALREMIK —BEEARS] map | % —E
Keg gy PRV SR TRELFTREGHEER AT
RAZEHGEHBESR ]G R L o E#4 mapping TRA—H— &
TRE—$5¢ > MARTAEHE &R AT TR
BERBGHEFHL > AAPRBRAFTULRKIHHHSL -

2. Smart pixels Fu 562 #4 crossbar t73# 2" & —EE—® chip £ » =]
LA K — 18 [ 7] & smartpixel > % — 48 smart pixel ¥ &4 —1EE FRIE
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S48 BA RIS 8 B &) % 8 T (optoelectronic) LA © € & LAAR
RYTFEFEMRR R H—pixel ZE LA 2880
8 BB T LA RAE pixel Mleyi@ R K& — L F ik &2 FET
4 3% % 48 fu S-SEED 4 f ] — 18 GaAschip b & @ THAFEF B8
MQW su#Fe CMOS 44 » 4§ VCSEL 1 CMOS &4 - £F K &
Brik 8 P A E oY smart pixel H & 0 REAFEFGFEF @ o Hp
AFHLE—EIMAR— e e B2 86 £ 2 sorting # crossbar
Y744 % > Smart pixel &7 A Rk D ik ey s hd o

3. Optical neuron'*?): i mpmea 3L+ BB CHALBA L
M BT MR Au AL R 0 4&3iBEE clipping > w RMBEALBE —1E
threshold » B &y &y 3% 84 B — AP L 4o JO 8 IR TR R R HE
HRE— G RR ERE— B LU S
BREAFFTREE —AHENBENAE R SR LR AN
WA AR CRAGEROAEFE@EER - BEE
—BH 10° Hstmpp > BB B —BeyRgnEHiE 1074 &
HEF2RBAFREEAOPAA > HAZRSE N R AAF T
TRERAFZAATHGHE  RRERGERY - CHF S I 4
BEAENECEBATITR A4FAGERERER - A A LS
MM - FALRE - EFHEET -SEEDEEEF X Am &F
LRELEBLTHTITH - #) B smart pixels ~ 24 %% 74 ~ 82 DOE % -
RBRN AREXTR—BETANAL - EX  HEeadfale
T EETRERBE - £BEASF G AN EXTSH A AZEEH
NEFZREL > AR —ELAEHEEFH RGO

4. Planar optics: # /i H 62 et e — A AR 2 B L2 R 2 4o
RAEFKAR LAk BN A —RRERT A A FEHB LR 4
HTHREGTE dNEFEALLAAABEAERAHR - BHAHN
MEERS > wRMER—FEL  REKBEAS 4o distributed
feedback laser ~ X $AH BZPBHIHLE > TRERBHRAEY
compact X EH E 42 4% REFHEHI G °

(R) A&
Ao FAHEEGTFHERIELAY AEFSAREWELR
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Ao BEEAMGETXLLEHRBEREGSF - oo R4 VLSI A4
R FHRAEANESE - A - crosstalk FERARAE ED - k22
%E‘%—K*ﬁ?ﬁ‘é{]’%% B AR ERBAFHHE - LEFGETH LS
&89 58 0 3t B IR F crosstalk $2-F i &2 85 » 3853 A 2] #7358 64 hybrid
computer ¥ ° M Z I ZMEFHBBIEEIRAE TR R EH -
FAHREBRAAEKG -TRE, YA HLEZEARAARKL
BROTARTH 4548 ~ 6 —48 - VCSEL » % 0B 484 k%A
MBF)LPBRKBCTREAAMRE - £EE S > & optically addressed
SLM) - AZ L& TG EAL - AEFAL > K F LB b TMEL > T
URBEEXE  ETAXHEHRERS > TURERZFHRE
module-to-module ~ board-to-board %, chip-to-chip - ¥ 8,&9# crossover -

perfect shuffle ~ hypercube -~ clos network - crossbar » multistage % -

FHHR:

L ARBHL2EAMEMS 9B THAALEL: 2N AT 24
K Bk AR EGFTROEARBAAM) TR TR £EFHLTUR
ARLEAEY YA TUARRELHBEL  SMIHMOELREUR
SROLREE - BUU SR EABANARS TR RS Tt
A BEMAEARNELERE A4t UEALBENERST T
UERF R BE - 045 g MEMS(SE T 4 &) B eg B
BE WwRBERRABROE m ERAAT GO R L
THHEXAMT  MURAZ S FHHA R THBEL G5 S
FREBAEHNE TR~ ETEAZHYLERNBERELY T
% o

2. #4x Rl (substrate-mode) K2 & b A Y AL R NS X EH T
HHRBAIREZ G RAGREES ASA#HTUARFEHY XL
RBHVGBH M TUBRRE RO AESH 5| R R Y >
TERMBEORRSI T -RERFTU—B - — B Rl HEiopitRk
MR EL A o

3. MBMEBRBHAALL AICHRETUR A EXGLRE > MaH
AR M THARARE - BAZAS BHAZAHREBERL
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BEDPlp ke FHRBETULE—H— - —H5 > KFL5H
% o 43318 terahertz EH AR RBUR T EARRM KL £
SRR FAIMERRRAE Ry o RBEAKG > HN L kES >
BB HHS S ORB LAFRENVAREAREHLEL &
2 — AR ARG TG

—fE R
LBEHBE S MARBET AR TART - 2RAER MR
HAEEAZAHBR T & HFREGFRY -

Z~EEBA
ASEAAZT B EAKKBAEAT M dire T, B o
RT2HATAEERABNL  EPHERBATHRYBETARSL: LAT
7t LED ~ CMOS sensor ~ IRDA ~ Lens; 2. % &8 ~%: TN/STN LCD -~ TFT
LCD - LCD Projector; 3.7 H A: #i# ~ &R DSC;, 4.%u8847: # A
(CD-R, CD-RW) ~ # #(CD-ROM); S.b#i@: ##ti; 6.EHAELE:
PpAERL  EXATETE AMEEALBREANTTRARHEBNTF EXH
B, 08 THRABAERLE L AFEBY  AHABEL  FHEESME

X E -

W~ 5 SRR
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(3) e La
(4) RAEHRERMEZMEB M ABE
(5) AT WA A

3. AR A

(1) 10Gb/s £ % &k ey KA1 T RB @A

() AsE A

Q) Th/s K& FH A4 > REMSEH - TBRBAKAEE

(=) REAZ

MK EAHREE
FERAAEEHABSE
ARAEEEE R E
HEARAREABWRES
P A LY T Y RN
Kk Gk RSB E

5] X 564 % e (Array Waveguide Grating, AWG ) kA% T8
PRk

Rk F i ma g
10,6 F&RA GRS

I I R I e N N I

ZCBATHRRAAEERTG

EERATAR REAALABHOEASRAES ARAAT LG40
B LA ABAEARTORRABFHRRERFTE LI HER > s BRAT
BHOARALEEMERO LT B REE - £ BATFERY SR LHE
AEABLRGT - L 10Gs R EGZSM T > THEREFBRTAKY AR
BRB BHLEREAALACHL AL LEA A BRH Z LA K
B BBERBEAABRRERAAELR G (router) ik EBRGYHL 5
BABHERE - ARAAEABANGEHIERE N LBHERBAKAY
HEN o RRBEFRYY > RLEFREHHBEABRELEHA RS
HEBRARAEERNGEHHGHUEEE - EHFE R KRS S T E (Dense
Wavelength Division Multiplexing, DWDM) ¥+ » Z#|f ot A8 E & K &
ITH W AMABTTEREAALRAZSZA » BT E
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e~ BT

FHEHIR - AREIEHIZ - S E R
BHREHIT  SLARBHIL - S HI MR
R HIR - RAFHIZ - Byt
AXFRE

o}

4
2

HER REANATEZERYARR K FELAAHEORFR P
HERBB_MBORREE - EHRRATEEOR K LTEASHRBHY
M ARALRMACER  MATLIFIARL IRABRECKE BT R HAT
BHOARAS A BRBRGLEHBAESEARR - ABREELE - %
LR EHRMEE SO NN ERZAEAH A GG HEAER K EEHE 9
B K RABE ARBRALT  AEAHMEREABRBRAE D KL BT
MR E ATRAEALAXRSE IR TAALE ANBRELTENEY
EEETBRAREERTDERIAAE AR L 4GB FAAS A4 EEL
AHHAFGRARNLE - EARTRARTY  AMAHT GREE LS T
o AEEBRUAEAHERARTABEUBEEN - PAROATREAZE
K BRATER2&%HHAEICEMAIL AP RAGERT - SHBEERLEESL
B8 BMAR A% iR 1A BT - XS -  RATANL4LE
Fir & 3 6 2o L B KABIR B2 > B BLRARIR P 4 HE 4o 9P 40 T 22 R BRI
| AR G RIAB ABRBAB MR o st AR ZRBMEL SR AL EA L
HEA o BHMEAERBRR T RI| BB GHAERL -

HFER BRAATAERKRR  BEHYURMBREK  FEATFA
ZF MARRAE -—BEFORRAR -LRF SBATTERB TR M
e B ERE AT ARBIHESMARESEBRHAREME LEEAR
ATIRBAT - RERBANELG A RAERRBRFHAGEERET >
BT AT R H O ES -
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(—) EBHAR

ATAGZIERERAZASE AN B - X24% éa/-\%:%%
BFRA - RRMHAR  HALEE EOBATEHEZEE -
BEERBARHRHESOHHAET - 6?&7%&%%%%%m#&%’
BERFR S BEABREBASMBBHR - Sl BB RELTEL4
BB MBAMT AR ESLARY  ARALESEENED A&
FE O XEZHRAAELEEBNLERNATL SR NESD » AR
ESRZ ARG TERRF IR NANZIER  HESRE L LT RIES
CREAEBRGIE - AEBHARI G AR ZBLENZEF 2
HFPRER S BBEIIAREMRMLT !

. MBI HRAL -

EBTRABERMEE Y KRR R —BEEZmMAZY S G
BB HEZNHBEIRBEER X TU LRV ETE 1A
MR BEATERBBER ARTELEMOE - FRIA RELET
AR ERAAABEBREE > THRABEMEBREK - #
At B REAFHRMNS -

BUBER-ATHREAAFTRES TLZXEZRANBATR
THRIGAMAR - FREEAR - EERARTYGRHERE - AL IER
ARERRALGMBETRERM ot AU ERERSLBRRS
— RSN IFH A °

BRBHREGRFAERMSHiE > REREFTANHKEA
#TRBME s BRAACNML) - SRE-ET O BKHEBANERA
XGA(1024x768)Fz SXGA(1280x1024) » % R 814§ 4 HDTV(1920x1080)
BR BEZGTHIZMTESRF: > L2AHRPEHE LB EL 4
w3t LR AE - AL & > 4 7T 4§ X (Portable) 2] 48 7T 3§ R (Super
Portable) » €€ @i 1 2T U T » R-T4iEs BSsize W F» ZE 4 4
FEEANMBNBAF T EAMBANER  RERAG B A SR -
MR ESE BTHEAXELTERTE —F nits> THEXE LA O
—Fnits A E > gt BERFARSRELZN AR GHRBRBLHEE
ERARSBFRAERSXEY R - VERYREWRE 224141
& FIRB R 5 b3k

LAEMBVETAGT  RESZOMRAHLEAVGBETEIR
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RO TEBAGRAGTL—F BARSREBTLALMERS D
RAE M 55 % & TFT-LCD &4x DLP @ix ~LCoS @ig - £ & -
%% % &a TFT-LCD @R ¥4 4 A & SONY #v EPSON & £ A&+
¥ F-#1 2% SONY fRE4 M » £ 4 EPSON + 3B B A& & » DLP
A% B A £ B 4% M 14 55 2 3] (Texas Instruments Inc.) &g B4 & & » &
% A HFERSE TFT-LCD #F 8347wt AREE S
BE I REMAEBEHSE Rf > REHRBIRASTIESHE
BB FAEEE - 27 LCoS» A F R 6B EFABRARESERM
BManEk BHFRTEIEH - BAPLERAMIZYE B4
REBEEROBREE  RERERNYETHLETTIER LM
AHTEEAERAT  BEFLERRBUARYBBAABREANTA TS
B> BAF AR AER - K- §BBAEE —IGLERIHF  RAKHE
RLBAEBERORT RGBS  RAZIA TR TF -
(1) k%x3
(2) A#%3
(3) KB ARBH%E
(4) FRBBLEFRE
(5) ARFBREHH L TR B KRR
(6) BN MBS
(7) AEA%BTFEH R
(8) THIEH A Y
C FEBRELAARKZHUBATASL
CHAEFXEMAEENRY  TAAMERLE  AEAMERKR
FREBRBBAARR  6BB I 2N GARTEAXNE £ 2
FRAENEY  REZREGXIEARUBARNES - KM 2BATA
b FEMEET O RTRARANYUBRABA A% HREREKE
AR ATFAFRBTFEA HRAETH -
REEREALFHE R EAHAKINBELHREE TR E
¥R B 2R ARFLFREERTNUBRIRA AL RAEKAN
B ERABH -
. REEHAARS
PRt ENAG RIETHASUALERERITEN BHRZ
WARBEZRE - AP MACERFES - B8 - HUBTMR

Sl
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¥ o oHAEAFIERE -

HER > Bkt EERHE LERMR  RAMA LAk S
BAMRAAAE > KRTIFEABARGEREEM - BAT > BEAREE
ABRSAAETY  EBELAREERBEITLAE EXSERAALD
NIRRT MAFUEEE LA E 0 BACAARE B2 AT L 4%t
B BEAEEMBME -

(=) ABHE
ABA%FRFBE > HNBRANES > AN R RS > HEH
HEFRE -FANEERE RAZMK - TAEENTRGE L - N4
MesHdr o AMANHERL AR EBMOAERL WEBERHNEER
P RAE NG BHFRNEMMELERBEAGHGIK 64
BAERRYLEGUARTAHAEEZHAG L4 - £IMAETHUE > it
.7 T R — 18 E £ 8% > IR Time to market 9 5 4] - Bt > K
REREATEIDBATALAR  fAXATLA KB T A REH LS -
3DBET AL
BrEKREG e - Ka# 2SEE £ TR RKB4E
AE—BEELAARAEHRER T ELMEHET  FERESHRR
ERTUREFRAIBBEOBRBRADETAL  CHALARL
RF e HRELAEBEBAREOETEHTHRE  CFCRAKREANY
HBETAMGAE  GFROGEAPRIXBEFIRALEHAEES -
#EEEE 3D BABRHFERTLCEF B S5 AERL 0 A
MAEMRBALBETAKARNAFL AT G-+ F
R BATGEABRNBETURAB RS R S LEREK &
1% 2B R - RPN BB N - REHR P
ITREEHN  ABIREBHE FREREALLALZ P - KM 7
BAT AL » BARA T —RETRATIFHRE  RARLRFELE
RERAEDE ERRAEIEHBEE REZRF —REXLTHE
dhe MBLERBREZATE
BArtt R Loy 3D BT HREARE=ZAF G (DEM S K45
Q)M % THH4 Q)R H—MNH A EHRE > TS T HH
Ao e R BRI S I TR EEARTERKALAZ &
BAR AR THERERERTE  CEHFBEESHTHE -
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B BATHREIDBETALKZIARLRAME LT ¢
1. Philips & Stereographic 4 3] B Slanted Lenticular % #t
2. 4& 8 4D Vision % 3] B4 50 =+ WLSFA (Wave Length Selective
Filter Array) % #:
MIT Media Lab 4+ AOM Holography % %t
MIT Media Lab B % Blue-eye ABRIEFT % 4t
HAHAEALHSE CRTREHFR S L4 4
£ B Vrex 2 3] B 5414 & #2 p-pol 45
H & Seaphone 4 8 H % 12 ¢ p-pol 3855 X 4 4
B & TAO B % SMV - FAPO - PLMP ¥ % 4
B 4 Mixed Reality B4 Crossed Lenticular % 4
10. 8 4 NHK PB4 Integral Photography % 4t
11. B 4 Hitachi B % Retro-reflector A% X 4 4
12. 8 & NTT £ 4% Luminance Modulation % & LCD % #t
13. B & NAMCO B # % k% Lenticular 3D game % #
14. 1A & %) 3eality 4 8] B4 LC Barrier $h# X, 3D Adaptor % #
15. 2%®3 DDD SV M# kLB X A 4
16. 4& B Dresden B % Moving micro-prism % #
17. Bl P ot 5% 8 A7 B 5 % 44 B A2 Microretarder £ 4
18. Bl ) THFIE % & P B %5 & 37 &, microretarder 3D 8257 4 #
HBZHARLRA
Volumetric 3D #5® % 4.5 %
X EHEEA D BEFTEALAL
Hand-held 3D 87~ % &5 X
# 5 RABR3D BT ALTAR
MK 3DBETAK
Real —time 2D/3D conversion 5t %,

N

3D image capturing and view interpolation # %
Crosstalk reduction & %

3D BETHEHAR

et f 3D BT S SRR

. 3D B4 AW BN

N N S S

—_—
_—O
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(2) — &K
RTLAFEARXRANEARLGBABZIN > AT R XS &

BEFSEFARORAE A REMBBRAARESLE -

FR/AT AL S

BAXEZ &

AEER A&

& # % B % #(Virtual Reality)

4K 3 % #u(Augmented Reality)

58 & X 8 7 % (Head Mounted Display) % #

75, #3458 8351~ 5 (Head Up Display) % #

BBEAREEZ %

NS LN

= AR AR

MEATHMGES P ARE L LOHBIL - ML BHBR AR
OB GEARFAMCEREIEALNS RENOARELLT RAOAZIHR
B~ ThAE % AR AL 8 B8 82 704 (micro-optical elements) @ pboh » - E 4 # 52
BWABMAR  ZEEARAELERHOMAEZAHOLEERLAELRASE
B AHBERLT > BEAHRALAHEN —ROLRELAATHAERY
T2 AL  MBEARRABRMOER RAZAHELFTREAEH - K
BERAHE

MAREAHTURE— M ~ BT F X357 ~ KB At &5 ¥
HESFREGHREAAS) CHAHREEZRBFBRRHM KL G IAM IR
(EERAMAE WA A LGB TFERAH PO LR EREEARARY
B Bl BRI AR - k- BA - KETR TR AREE - HREE -
RAUABRFRANBEREZHARE - BARAHLTUARECHMA AT EHTH X
ERBEAFEEES AR EEHEHGATHE TR(OEIC)E 44 %
B # 4(OMEM) -

(—) EXHR

1. WAL T4 ZHFE
AR AR AT E R EH T A - — &
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3.

BERTURBREAEELAAKXETALARFEAG G LEHE S
B AN HAIMARAHARTETEAREZNHE AT aks
EGHM AN RR4ER B EHPEE > BATE LRIt FET
BRI 40 % B Al (ko Applied Optics, Optics Letters, Journal of
Optical Society of America %)~ B} € R EZ ¥ . & A BB MR+
BARERMERH BALAEAEEESBRGOOTHM AKX Rxta
A BATE BB EGRAFTEATR  RATHRGRIF LR ERE
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R IV LS E S IV-IV ibdp LB 352 MSM(Metal-
Semiconductor-Metal) & #% ~ K 22 @4 @ Koy 5 F URAGH &%
BR > HRREIIR BB TEATRIBHAREMTAE

BN TR &

I ASEHA DWDM ik k4444 K2 DWDM 2 5B » &4 4
HY Xk Rz o

2. RECGEARAATAHSER SoC B E  AEREBAEHREGS 2
Reo@EmMSoC & h » UHAHEH UYL » RFEEBBRTE-

(2) — A%

BRYBIET G
1. st g5 Ry x
ARRBEOMBETATEHERF ARG AL - L £ 257

E-BERET R > BrA7ig ey B a(blackbody) » 544 ik
RERERE Ls(A.T) EREALELG FH  LEEEREE T
MER M- KREEL T Y Ry EesE A
€ (A, DLe(A,T) » £ ¥ (A, T) 5 %8 49 82 54 % (emissivity) > H &/
0 fl 2R o2 BHAEHE RS 1 BUNBRKGHR
AT #BHE eADEAMHYESZSH2— > HAHARBER
ERHROBE S BFRIF o BHENGE - £ —F @ ER L
MABHE  AHXKERS  KAMMELSLRABE T BN R
BoBAREANDERERALRREMIEAARGARED -
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2. MR RA T S RIBMF

AR KRG THREARAS THARK » XEFRZKET K
RRAT RS M AT &) 69 38 B R o bR R BSR4 5t
BEBUVE  RRELIRIBREZTIENBABHAR - AT A
ROBPAMERH IR AT E > THRIEF ARG ERRD ' &
MR ARAFREFLEFFEABARL  REFT ONARLELE B BNE
PREIER - ENREBUM I G BEOBE > AHFBENERREL
RAFHRBHRS - EHFBOBETREANEERERY BAE
ABRETEARBERE  ZRANB I GF o RBR TR BT 4
WHBRGAAERE  RITRE TR EEANBREMERAR

3. koo B4 0 4 4
CA AR AN RTABHARERAMEN AL i
ARRERANBORT BRI T - P ABAHBELFXERR
FR I ko 7] BB T ) WA AR N A A B
HEUANE —RE L B4 L —EATFR LM -

ABERIES &

AEBAALIENFEEBTRANE P AEHESL AT AT
O RESCEAANE-—RAANRER AL FEHIEREANY
ZRPFHE (RAEGH - WHEEE) M—BEFAE > ABEHEHH
bR A RRE  RF B TR FER LA -

AE¥Hmmamy

IR REBEE AL CTH % £ 3 (40 FLIR Systems, NEC %) 4
AGE  TEMAEAL 100 2 400 ¥ 6% 2/ ATERFAHK Y4t
KRR BRT]  hERBAFHETFH P RERNERT - BATATE
R @ HRERNIEBIFRR - TERAREELYE -

REATHB T EREEHEE > £2000 £ 5B TH A LIIRRY
BIBT AR ALK THE FREEFERF - £ 2003 £T:53]+
—f&E% -
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AN~BERERERA

ABRZEERpAREROEANLE  LAPRFERLEEREEHM
EomePRRARAR T AT RSN — B ALARM SRR H BE
HEHERBRWZEEZMHERAAMAK -

EHBEREEF - AW JMTEF —EAKGEL  AAELIHFL
B ¥ A5 SEART  BAER -~ BH - 48 BY - BY - AR R
E - BTE B bl A% BE-B2 @ B4 BHREZEL
HERERT - B AR EARBEORE BB RBHE MO EHETEY
HRRRESE  HEREYL - EFRHUER ERETRBRELYERY
TR wfTEEHGHE  SEARHYBR T RF Y —AURTAE
B oA o

EUHABEMTEREORY  BF - ECRGREBEHHLE LT
L AUABMILE N ER - A ELABFREMARF B/ o fTH Y
BE BEACERGEYEFARY T ELBAMAUHBEARN E LT
,‘;Eo

(—) EBHR
1. Color reproduction in display devices :

AABRAET AOHERIZMHNORABATEALE £ CRT
BAHME LCD RABTSHER - 6B BATHRAEENE T
ICD 2 ¥REVT—EEZAL-LCD ¥ FERLER - RAAKE -
BREAB eEBURe L ERGLEVBATHEHAN - LR
RYEEEHA A5 T LCD K4 35% #hA AR B AT @ey48 i
B~ BA B PR B AR LB - TSR AR A L
EERAABMRBEEHNBEBRSARBERL BRI AHRRERHRS
6 - MR/ Tey OLED R £AREHEHELLEHTHRITINE
B EH BT EAFIINERRE

2. Digital photography related color technology :

HEFR > BuARBRAERBRGES R HRAERZ
Mstiatt: & CCD RAIHBABRHEE - NS FHMAAR
M FEREENBARBORS  mHARE—_ERER LY
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CCD B &4 BN - &dd CCD & A amiayEme
ERT - kit MR EFEHERY CCD K& CMOS #4&E A
% EBEERA RASCAAKTEAREBHRGAT  BIAHK
REZHRET @ °

3. Color reproduction in printing device

(=) A

1.

% Canon A R ABMEEEABH > BNMEEIHF
R EEARRIEAMNENEE - ARRASHABABRRAEL
MY T EE RRGEPEBEMGENER  LXBHE
Boy#tE o £ PR B AR - BREE - CCD 2 CMOS #
RGBS FIFRMEREI A ERBARRAL

B %

Three-dimensional color imaging and display

ESRE - AREBERNRAABRLE TGO SR B EN
LERRARIEOAMN @ AMEBBEATFTERUXF  #HF B
B BREEYTHEN  LEBRTEAMMM  BBCEMYE
BEMAL BETAEKETHES - HEe AKEREZEHFER
BMPAOREEBLEARREOGTHRNE - ARA  RRB|EHEGE
¥ EHETNEE Bt —AXRERTHARFRATASELTR
BXIDBETE > CHRABRRLARGERMEY -

w M ER 0 REK 3D BTREGMREALLER RoRKk A TR
IR AR T 0 ko R - BT - R S T - E R
%I H - Fokk EABREIHEH T B — — BRI RRT
BB 3D BEFTREBEMOES - KM —EERYH 3D BATE > &L
M REAE BB - d# 3D 8w B F i85 R4A £ (Binocular
parallax)#u #% #4%, £ (Motion Parallax)i2 2 E# Mm@ A ZMRE 4 F >
BAFH 2D BRBHBAHAE > BEARE CHE - £ HAH A
CER o MBTHGHEESN  HARBREELNRE  LFF
Bl & -
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EXH 2D BEarme YEHREBANEE - BAGY - A
FOWH BERBNEEARYBROAR - KA - HIDBARERT
RIABERE - N D BEFBESHAABRELHEREIRA
BAH A (RIRRL)AHE > A A KBS aRG e B EREEE 4
B (oEBAT) BTEYATYWESHER  XRBRBRHLH
EHHER FHTHREERIBAERX TN EERGEERBRE #
MERBEENRERS HPNERERETRZEA A THEA
REGRF] - o AN BBRABKERELRE > 3D BRERTHE
AR Crosstalk & - bR A LR EH B ABRYIGARA ]
CLERBLABREBOBEL (L TERAT) ZRRBRAK 2k ER
f+ &) 4 48 #£ & #L (retardation dispersion) 2, 16 #& &, #4 (polarization
dispersion) 3L & ~ X E KRBT A - BHREL - REAEGE
Z£2%F o Crosstalk # ¥ EREHHE - BIEIBAE - BRAERES
BREFRERRFRAL > TURAIDHEAENEEASZ— &
RAMTER > &84 Crosstalk AN B ERELTAM%L > ¥
Crosstalk — X 8 » AR &G > R AR ARG LEBEE - Jo
{77 4£ content generation & system development ¥ A &Y HE » &
SBRRBA D BT B RLAE AN TG -
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@ AR BB (b) A Y2

Full true-color range display technology -

BATAERBATRHLELEEONAANRES A GARG AR
B # 4 4w CRT,LCD —# R B4 % E RGB) gtme ey m AR
ERBE MR —RABRE i~ F - BwWEBIUFEH
(halftone) &4 F X REMEAE - SLBMAESREL Y EBEA —
EH¥8 - 4£ CIE 1931 ABRAES M ERTHAALESRITTHE
Boo ol BAEART o HMERRGBETIMERE  RELHAEH
KA T BAREA X 2% X RARBH AR B R BE 6 2 R4
HIEFHRALUEAN SR EUNS RGN LM TRIE¥RE
CIE 1931 £ &#2 a8 - AATREG TG EHABEBREHT
BWE THhAWERALG TG -
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| Tue Color Range
= = = = 3 Primary Colors Truc-Color Hologram
= -- = Photographic Color Film

1.0 o
= == Printing
s=s=emems True-Color Dot Matrix ITologram

0.9
= 520
&c; 0.8 | f£ CIE 1931
= Chromaticity Diagram
- 0.7
3
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[
205
=
= 0.4 620
g 3
L 0.3 Py 770nm
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0.2

0.1
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chromaticity coordinate x
() —R#FAL

EAET PN — A H 692 B 45 5o
Appearance match in color reproduction
Visual cortex and the retinex algorithm

Color Computations in the Brain

1.

2

3

4. Spectral-based imaging
5. Multi-level halftone screen in printing
6. Fast error diffusion

7.

Network color management

A ¥R R

e F o REIEZHRERERA DA BRR EH € (Commission
Internationale de I'eclairage, International commission on Illumination) 4&
1931 R 1976 #4-%] % 3#4y CIE 1931 (XYZ)-space 1976 (L*a*b*)-space #
HeREILFLGHBA JE K ER (color space) R & T ARATH T A 2|
HHEEEUN =g EFE AT - CIE B A EHFH R [SO(International

Standardization Organisation),IEC(International Electrotechnical Commission),
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CEN (European Committee for Standardization) % B PS4% % 48 8% &1k » 35 &
T EHEBAS GIBMAZE - CIE T4 8 48 Division » Division F#
A# X% & TC (Technical Committees) * B E B R F L BHEF T
T EARTRNRMHAN FRAREERREI -BEX K HeyHF Division
1: Vision and colour , Division 6: Photobiology and photochemistry, Division
8: Image technology -

METHRBEMNOER BHRARMICRE —RLARNEE - MEILE
BAEWMAK BB GTFH  Baal R Y) FRE2SEHMEFSEX
W E) - RAEHE R T (PR ~ CRT/LCD B85+ 8 ~ TGS EP) #4938
RANERHEANREASAHENARANERHN  EFABBGBR
Yo eHREHBEGRE - W TARAEHYPBAERAAREFTERAER
#AABMAAR - BL BB LYK T AR AT XM Ley B2 ¥
E3RA o BAAACEP AT X P 4R F B Adobe 2 8] B A 1990 £ K
FA1845 Postscript level 2 ¥ iw A H S B H G AL Aoyl o &
HERI R EHTHRERREKBT R MEZFEMB AR S ENY
PRER & — B R R R L PR AR B — AR B AT RS
3B A - £ 1994 % Adobe, Agfa, Apple, Kodak, Microsoft, Sun 5
K /8] %5 A2 International Color Consortium (ICC) » ICC # 4k %] & ICC
Colors Profile #9#8 £ X ARMUELE B HRWEANL T EL BRSNS -
THERABRTE HHE SR FFEAREDGEIALE - BATK
#eh ICC R A4 2001 £ 12 A5374) 4.0 Jre W Microsoft #2 Apple
ARERBATHAEALTHRUARRZICCERIAMahiE - BEEE AN
RHEOBRH AR ERME ICC HANEALKTER - HTUERAEBLER
Bl ERBMAGBEER R - R ANAERKETRERGY EB
(gamut) R B » £E R B EBSHEY  ARUKBAHELRARE » Mt
TREREBAOBEEEANLE  FRALXEA R E MR L AMBH
BEHERRRTE -

M5 @ a &k - Web B BAT  LAERAGY  BhEeEHS—
BHERAETERGORA > R ICC BXATURARLABEANER
AR ERPBRAE ICC BHEANRVEOANLENTHEL A
BLFH BHHTHORLAMAES —BEBEHSVEE L 2K
ARAGBEIAHE » M AELEA M - B W3 BEaKE 199 £ 2
HA RO TR RAREOBEBEERE B L LY standard RGB
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(sSRGB) &% 2/ » BT » Lo b3 Tk L Bk e Mt o3t — 45 T oA
AP B FFARBRTEETUEBEREINBAREHITE - B
BEHRHLER  SEMERAGELR EARHERA LK HREBELOEHR
HEABRESRBROES AL ROERLMELAR D HE TGRS
TFrAmFwmtRemuPt LREFARYESZ — -

L~ BRBLAT

ABBRUMRHBERCABREROBR L LA TEARTRF FARESGN
BEBAART RS T R - 2 EBEM > % AT #H R A H(deconvolution)EE
¥ K HCREZEAMNID BMERGHIR L Badoid  BERMHASE
HAER AN BEERSNBRR L —k RS ER A EAEE BN AR
e BB B AR M MR K H A WS - s EF B AR R A
MABMKFENTRRBESY—H4F HEIT THROBMNLTETEAR
# mFHBMERRNRGRE > BATey B A R BB GHHHAE - L+
FRAZEMBIAEERLEHROBRAMERENGR CEAFEES L0 !

1. A84a Bk F 4t (ultrafast laser) -

2. ERBHEHF#H B AT 6 (nanometric precision scanners and stages) °

3. 4% F 80F 814 7] 2 (highly sensitive photo-detectors) -

4. Bpefa ¥ $iu %1% % ¥ (digital image processing for 3D real-time full

color digital movies) ¥ -

(—) FEHZR

BMIEGMBEMER AL S A TFHER LB AR -
48 & [5] 3 anti-Stokes Raman Scattering #f bt % s B AHTIF LK 3 - sboh >
SRR B B G AR RN 4 2 AR BB REARBRMIK
RE > FRIERF THEMMTHATE R -  BEHABREPREBLEN
R B L EToHLFak  RTREIGAARCER B4
BB TRIERAHBART O TR KRG AR 3D BETHABA
T R AMESEBRE TR FEENEESBR £ -

(=) AWHHAR
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S ARREMM R REFEENRRE

JESR MBS

BT HEFEKS > &M MER SHG > THG % > T AN AL
A GHAEGBRELCHEE AT A A ERRREGFHGEE X
AR - RBLABAAZTERARELNHENSBRESNER THEH
s M B2 E A - B — % & Sunny Xie » M. Muller #v Hashimoto
% AE R T 24 Coherent Anti-Stokes Raman Scattering (CARS) 2 #f b4
#](Zumbusch, 1999; Cheng, 2001; Volkmer, 2001) » #| k& F ¥ B R A
# 89 IR 8 o 3 oA B BASE AR 1R o SR BRI LR ) MR AR oM -

Bl ey B AER
BEBFHNTFEE—THHMAKREATFEDE AL 3 ZREHR
UIEEMGTHEOBELRE HAFIHBASTRET  BEFRYBOL
$48 %& #) 2 fl(nanosecond) » F R B KA HALERK  EROAMBER
(phosphorescence) °
RABENERNAKARRE LEXETHRAS FHERHRIER
% » M I AR 8 TR B AR

FRABALFRMAG AL TAMESL  BEHLRE PH>FHH
Mo ERELEFRAG R BABHABELEN  ALAZERRUERRE
LARBRBEERPGER -

L¥EMRERBHRES FHILEER  CIEHERORPER > RS
BT BLETRBRLS FHHEFETES -

2.ERBMERTRAREN AR R RERRELFEFRBAELS T -

LA RMTHTHEEALE B TRk PHCa " Na'% » Hib& T A
PHEEFIREGER -

EE R F R 0 TR EFRI R (time domain) 3 4 3% 3% (frequency domain)
Bz o RSB ERTA timegated HARAHF K B2 > K E2 K
Time-correlated # -F3t ey Fik - MARBLRGER  TRAALHITXE
B EAARGAME -
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AR H A B B T B e T 0 & 4% 1L B8 89 8 $% 47 (Structured
INlumination) :

Abbe AR ALEE BB AT HRFEMEHATESY Rk
RGN RA TR REBRA GRS ERR - 35 AL BEME Z 44
BREH G ZERE AR RER SN AR BERGBIFE - @ 47
(Stefan Hell) 288 A BRI B LR AR T I MERSBRFE - &
#1688 8 (Mats Gustafsson) ] & 2 BB BA 64544 » UERFE 0.l um 942
WE - EEPHEBIEBALLEFERZEN  BEARAE LA AW
HEBR > ER2AEANBRBAGRGET X - BRBYFXEHERS
BAEE - SBRARERE > ATRHERSINELEHERZ DR
WE  EREBVGEETESSTERORBER - BHMAR A A
RoOBEENLCRE  SEBANMBHSE LR -

EEEMENRE

AFa 3 & a8 (human genome)t) A48 T3t — F R R bm B h 6y T 42 -
TR » & &4 Z(Proteinomics) i R A F — A K e) L8 > & 3 )H
&G H Ao Bt (peptide) E bm i B R E AT A/ - EHROAREBREL%
RAFLAH TR MEEBMBHER b T B2 — o 33 %8 B iy o
CHHENES  FR B4 4% & N2 Bio-informatics) » #§ 4 % %
REtmpfoRnfa B RARZHME - BV TABRSBHHBR AR
HRM > MADERBYF AU THREERELSRAGEHR -

EloFEl# 3 REMEARB R % REBRMEM L HOBE L RE
A RETEHBIREES  CCANSARBEALRTRBNAE
HAULEENBGRORBARLE - FEEMOER ~ LB I LR PEM$I6H3]
Ao TRAXRRBEREBRAUGBFHEAFEE—FHERIRA -
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BE L& R 2 B 5 A8 W) & 4 2 2 3 (Note: The list is not inclusive.)

ank

5ok 5 2 8 5 V4o B4R TR

Name Address Email Comments
G.J. University of Amsterdam, brakenhoff@mc.bio.uva.nl FOM it
Brakenhoff | Institue of Molecular Cell Nonlinear Optics
Biology, Kruislaan 316, Microscopy
Amsterdam, Netherlands,
1098 SM
JIM. Delft University of braat@optica.tn.tudelft.nl CD #RAFz—
Braat Technology
Department of Applied
Sciences
Lorentzweg 1
NL 2628 CJ Deilft
The Netherlands
W.A. University of Massachusetts | walter.carrington@umassme | Image processing
Carrington | Worcester Campus d.edu
Department of Physiology
55 Lake Avenue North
Worcester, MA 01655, USA
pP.C. Dept. of Electrical elepcc@kimo.com.tw Applications of
Cheng Engineering Confocal
Buffalo University Microscopy in
Biology
C. Colorado University cogswell@colorado.edu SPIE Confocal
Cogswell related program
organizer
G. Cox Sydney University guy@emu.usyd.edu.au FOM #&%2

— Applications of
Confocal

Microscopy in

Biology
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J.C. Dainty | Imperial College jed@op.ph.ic.ac.uk Optics
Blackett Laboratory Communications
London 2 —
SW72BZ
UK
M. Gu Swinburne University mgu@groupwise@swin.edu. | Imaging Theory
au
S.W. Hell | Max-Planck Institute shell@gwdg.de 4Pi Confocal
Microscospy
S. Inoue Marine Biological jmacneil@mbl.edu Polarization
Laboratory Microscopy
7 MBL Street ZRBEEHER
Woods Hole, MA e+
02543-1015, USA
R. University of Oxford rimas.juskaitis@eng.ox.ac.uk | Precision Optics
Juskaitis Department of Engineering
Science
Parks Rd
Oxford OX1 3PJ
UK
A. Kriete | Institute of Anatomy and Andres.kriete@anatomie.me | Image processing
Cell Biology d.uni-giessen.de
University of Giessen
M. Miiller | University of Amsterdam muller@bio.uva.nl CARS
Institute for Molecular Cell Microscopy
Biology
BioCentrum Amsterdam
Kruislaan 316
1098 SM Amsterdam
The Netherlands
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C.JR. University of Sydney colin@physics.usyd.edu.au Confocal
Sheppard | Department of Physical Microscopy
Optics Pioneer
School of Physics A28 ICO Chairman
NSW 2006
Australia
M.G. Optical Engineering Group mike.somekh@nottingham.a | Optics and
Somekh University of Nottingham c.uk Optical
School of Electrical and Microscopy
Electronic Engineering
University Park
Nottigham NG2 7RD
UK
E.H.K. MBL-Heidelberg Ernst.Stelzer@EMBL-Heide | Head of EMBL
Stelzer Light Microscopy Group lberg.de Light Microscopy
Cell Biophysics Programme Group
Meyerhofstrasse 1 Optical Force
D-69117 Heidelberg Microscopy
Germany
Peter Dept. of Engineering Science | peter.torok@eng.ox.ac.uk High NA Imaging
Torok Oxford University Theory
Oxford, UK Precision Optics
M. University of California, San | mats@msg.ucsf.edu Super-resolution
Gustafsson | Francisco
Department of Biochemistry
and Biophysics
San Francisco, CA
94143-0448
USA
S. Kawata | Osaka University kawata@ap.eng.osaka-u.ac.j | Optics
Department of Applied p Communications
Physics FHZ —
Suita
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Osaka 565-0871

Japan
K. Ké6nig | Institute of Anatomy II, kkoe@mti-n.mti.uni-jena.de | Biological
Friedrich-Schiller Applications
University of Jena
Teichgraben 7, Jena, 07743
Germany
M. Ohtsu | Tokyo Institute of ohtsu@ae.titech.ac.jp Near-field Optics
Technology
Interdisciplinary Graduate
School of Science and
Engineering,
4259 Nagatsuta, Midori-ku,
Yokohama 226-8502, Japan
D.W. Vanderbilt University dave.piston@mcmail.vander | Multi-photon
Piston Department of Molecular bilt.edu microscopy
Physiology and Biophysics
735 Light Hall
2201 West End Avenue
Nashville, TN 37235
USA
C. Saloma | National Institute of Physics | csaloma@nip.upd.edu.ph Theoretical
University of Philippine Optics
Quezon City, 1101 Chairman of
Philippine Philippine
Physics Society
Y.R. Shen | University of California, shenyr@physics.berkeley.ed | Nonlinear Optics
Berkeley u (2RABEHER
Department of Physics & ¥ #iElx+

Berkeley, CA 94720-7300
USA
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T. Kyoto Prefecture University | Ttakam@basic.kpu-m.ac.jp | Real Time
Takamatsu | of Medicine Confocal
Microscopy
Yoshimasa | Dept. of Mechanical kawata@eng.shizuoka.ac.jp | Real-time
Kawata Engineering near-field
Shizuoka University MICTroSoCpy
Johoku, Hamamatsu
Japan
Tony Dept. of Engineering Science | tony.wilson@eng.ox.ac.uk Editor of Journal
Wilson Oxford University of Microscopy
Oxford, UK Confocal
Microscopy
Pioneer
S. Xie Harvard University xie@chemistry.harvard.edu CARS
Department of Chemistry Microscopy
Cambridge, MA 02138, USA Single Molecule

Detection
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[28] W.Sohler, “Erbium-doped waveguide amplifiers and lasers in LiNbO3,” Opt.
Soc. Am., vol. 7, pp.212-213, 1995.

[29] I. Baumann, R. Brinkmann, M. Dinand, W. Sohler, and S.Westenhofer,
“Ti:Er:LINbO; waveguide laser of optimized efficiency,” IEEE J. Quantum
Electron., vol. 32, pp.1695-1706, 1996.
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AARBRBERZ Y OFTHRERBRAER ARG H 2 BAMuGEH S

BERELSRERZEY  BBHRBEATZINEEEZRT -

AERLEBMGERER

Bio-Rad Laboratories Inc.

http://www.discover.bio-rad.com

Leica Microsystems

http://www.confocal-microscopy.com

Nikon Corporation

http://www.nikon.com

Olympus Optical Co., Ltd.

http://www.olympus.com

Perkin-Elmer Life Sciences

http://lifesciences. perkinelmer.com

Zeiss Micro Systems

http://www.zeiss.com

B 46 85 5% 7 48 B Bus B
Bitplane AG http://www.bitplane.com
Chroma http://www.chroma.com

Coherent Inc.

http://www.coherentinc.com

Gene Research Lab. Com. Ltd.

http://www.gene-rl.com

LaVision BioTec GmbH

http://www.lavisionbiotec.com

Media Cybernetics , Inc .

http://www.mediacy.com

Newport Corporation

http://www.newport.com

Resolution Sciences Corporation

http://www.resolve3d.com

Scientific Volume Imaging B.V.

http://www.svi.nl

Spectra-Physics Inc.

http://www.splasers.com
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BN Ae MR -

# #1 Keybond Technology Inc.

http://www.keybond.com

B # Lin Trading Co. (Nikon)

http://www.lin.com.tw

% A Major Instruments Co. (Leica)

http://www.major.com.tw

8§ £ Ming-Mei Technology Co., Ltd.

http://www.ming-mei.com.tw

711 i Pacgen Biopharmaceuticals

http://www.pacgenbiopharm.com

#% # Pantech Co. (Bio-Rad)

http://www.pant.com.tw

# % Schmidt Scientific Taiwan Ltd.

http://www.schmidt.com.tw
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10.
11.
12.
13.
14.
15.

16.

17.

18.
19.
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21.
22.

23.
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L. INTRODUCTION

In 1982, photonics was identified by our government as one of
the eight key enabling technologies vital to the sustained national
development well into the 21st century. To establish the required
technology base, training of students with graduate degrees in
photonics and related sciences is essential. Graduate education in
photonics was then growing rapidly in the past decade. During these
years, lots of the programs and research activities are carried out
successfully. A brief overview is described below for reference.

II. PHOTONICS EDUCATIONAL PROGRAM

The optics-and-photonics program (OPP) committee is one of
the 18 academic committees of the Engineering and Applied
Sciences Division of National Science Council (NSC). This
committee has about seven members appointed by NSC. The
committee members are representatives of six major universities,
namely, National Taiwan University (NTU), National Chiao Tung
University (NCTU), National Central University (NCU), National
Cheng Kung University (NCKU), National Tsing Hua University
(NTHU), and National Sun Yat-Sen University AZm%mGV. The
mission of OPP committee is to promote the photonics research in
this country. The committee’s routine work is to review all NSC
sponsored proposals, research awards, etc. More importantly, the

committee has to initiate some key research topics and promote
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them by owEsm for proposals from all universities. To keep the

committee active, the committee members are reviewed every year.
III. FUNDING FOR ACADEMIC RESEARCH

The number of projects, funds, professors, and students for
research projects sponsored by this program in recent years are
listed in Table I. As can be seen from the table, the fund per project
Is increasing each year in spite of the numbers of professors and
students are also increasing as shown in Fig. 1. Besides the
professors from graduate institutes of photonics, many professors of
the physics, electrical engineering, and material science
departments in a number of universities join OPP and conduct

extensive research programs in photonics.




TableI Statistics of vroacinmvvqou.oﬁwmcocmoqmn by OPP

Year | Proj. | Fund |Fund/Proj. Man Power

(K$) K3$) | Full [ Asso| Assi | PhD | MS | Total

1996 93 54,38 585 66 | 64 77 | 145 | 352

1997 | 101 63,91 633 70 | 85 79 1139 373

1998 | 132 | 104,22 790 84 | 81 3 | 95 1173 436

1999 | 136 | 135,26 995 12| 75 | 10 | 119 | 207 | 523

2000(1)| 125 | 130,79 1,046 [ 105| 68 | 21 | 109 [207 | 510

2000(2)} 136 | 132,96 978 122} 73 | 18 | 134 | 249 | 596

2001 | 139 | 140,58 1,011 111 | 65 | 36 | 141 | 267 | 620

700

| =—==professor
=il Student

600
500

400
300
200
100

1995 1996 1997 1998 1998  2000(1) 2000(2) 2001

Fig. 1 Numbers of professors and students participated in the

research projects sponsored by OPP

Currently, NSC provides about 90% of the research
funding for the universities and colleges in Taiwan. The major
funding agency for academic research in photonics is then NSC.
However, most of the projects have been approved to the six major
universities as shown in Fig. 2. Current research funding level is
about 40 million US dollars each year. Most of these projects are
free-style, i.e. the topics are selected by the principal investigators
themselves. Fig. 3 illustrates a rough classification of these projects.
As can be seen from the figure, approximately 63% of the projects
are related to two major categories: first, fiber optics &
guided-wave optics and second, optoelectronic material, device, and
module. Based on national needs and recommendations of experts
in the field, the program office can launch special programs
designated to promote a specific topic. At the present time, the
photonics program has one such initiative, i.e. dense wavelength
division multiplexing. The funding is at the level of 1.2 million US
dollars. Recently, a number of small-scale (under NT$500,000)
projects were co-sponsored by NSC and local industries to promote
the joined research of universities and industries. It is expected that
research programs sponsored by NSC will yield technological break
through vital to the local industries.




Fig. 2 Numbers of projects sponsored by OPP in six major

universities

Optical Engineering
11% Optical Information
Science
12%

Others
9%

Quantum
Electronics and
Laser Tech.

5%

Fiber Optics &
Guided-Wave
Optics
35%

Optoelectronic
Material, Device,
and Module
28%

Fig. 3 Major categories of projects sponsored by OPP

IV. PROMOTION STRATEGIES AND EVALUATION OF
COMPETITIVENESS

Each year, on the basis of peer review and recommendation of
a review panel, NSC recognizes one (or two, sometimes) professor
for important contributions in the field of photonics and presents the
outstanding research award. Other means of evaluation of the
principle investigators include annual progress report. In addition,

they and their students and associates are encouraged to present
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papers at the annual mﬁszmEBv Optics and Photonics/Taiwan
(OPT). This is a nation wide photonics conference sponsored by
NSC and photonics-related societies such as the Optical
Engineering Society of ROC, IEEE/LEOS Taipei Chapter, and the
Taiwan Chapter of SPIE. OPT was a local conference, is now an

international conference for every two years. When the conference

becomes international, it is renamed as International Photonics
Conference (IPC). The first such conference, 1998 International
Photonics Conference (IPC'98), was held in Taipei. The attendees
and papers presented in OPT and IPC in recent 6 years are listed in
Table II. As students are usually encouraged to attend the
conference without registration, the actual numbers of attendees are
much more than those listed in the table.

NSC also monitored research indicators such as published
papers listed in science citation index (SCI) and engineering index.
The number of SCI listed papers published by principle
investigators and the corresponding citations are summarized in
Table III. Alternatively, the qualities of the papers published were
evaluated by compiling those published in journals of the major
societies such as IEEE and Optical Society of America as shown in
Table IV. The total number of papers appearing in these journals
increases from 88 in 2000 to 111 in 2001. The growth rate is about
26%, which is ranked number one among near-by countries as
shown in the table. NSC also encourages technological transfers
from NSC-sponsored projects to local industries.  Several of these

were located in the internationally well-known Hsinchu
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Science-based Industrial Park. As a result, Taiwan is m?o:m the
world leaders in several key photonics products such as light
emitting diode, image scanners, and CD-ROM's.

V. SUMMARY

The photonics research programs established in the past
decade have been shown to be very successful and prospective in
Taiwan in recent years. Academically, several of these programs
can now compete effectively with the leading universities in the
world. The photonics research programs also provide advanced
manpower for the rapidly developing local industries. We expect

sustained growth of academic research in photonics in the future.

Table II Numbers of attendees and papers of

conferences sponsored by OPP

Year Attendee Paper
OPT’97 471 206
IPC’98 524 260
OPT’99 749 328
IPC2000 673 276
OPT2001 660 352
OPT2002 906 465
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Table IV Comparison of the numbers of papers published in selected journals.
Areal Australia | Hong Kong Japan Necw Zea. PRC Singapore S. Korea Taiwan
v 00 | 01 jo2|oo|o1|o2{00f 01 |02 |00 ]o1j0o2|00 |01 02 00[|01{02|00 |01 [02]00f01 |02
T.
Journat
APPLIED OPTICS
(1.459) 241 9ol12] 6| s| a| 77| 82f 75| 9| af 6| 37 47| 35| 14|10| 2{ 12{ 13| 23[11| 18] 15
IEEE J. OF
QUANTUM 71 9| 3 ol 4 o] 170 25| 31} of o] of 3[ 19 2f 1| 3] 2|1 5[ e 6] 6] 9 3
ELECTRON.(2.086)
TEEE J. SEL.TOP.
QUANTUM 3] 2| 3] 6 4 o] 26] 26| 22 of o] of 7| 4| of 1] of 2| 1| o] & 34 1| 4
ELECTRON.(1.989)
IEEE PHOTONICS
TECHNOL. LETT. ] 3} 16| 9| 13| 16| 18] 70| 78| 56| o o] 1] 28| 28| 30| s[11} 8| 44| 32| 29{23] 15] 13
(2.004)
J. OF LIGHTWAVE
TECHNOL. (2.014)| 5[ 5{ 5[ 6| 1| 3] 38} a8} 28] of of of 10{ 10 5| 3] 4| 2| 5| 8 3] 8 19[ e
JOSA (AX1.521) 18f 14| s| of 4| | 9f 250 16| 2] 2| 5| 7] 17] g ol 1| | 3] 3 2| 3] 3] 1
JOSA (1)(2.044) 10f 1313] 2| 6] 4| 24f 23| 17| | o] 2| 24| 25} 23] ol 2| of s 7| 4| 7| 9 6
OPTICS
COMMUN. (1.354) | 19f{ 20{14| 15| 7| 13| 56| 56| 35| 9| ol 5| 96| 95/115] of10| & 18] 21| 18]|4a4] 21] 13
OPTICS LETTERS
(3.195) 21| 17]19| 4| 5| 5| 67| s9f ss| 2 1| 2| 29] 25{ 19] 4| o] 1f 7| 10| 18|13] 16] 10
TOTAL
110]| 105]83] 52| 52| 48{384[422| 335[ 23]13] 21|241|270]/237] 34|41| 26( 100{100{111|88| 111} 71

The numbers of papers are counted up to the end of October 2002.
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(# %% x &) Butterfly X3 £ B & 4 4 ) -

(=) Butterfly 4 #

ERRESKREESGMENHES > TOAROBEHES
XEFER - HEEHMRAERD (o H5HREA10Gh/s X L) ¥
FER & sk (Butterfly) X3t 8 ¥ X - & pin oAt a
ARl SRS RS L o

B AT 3% a3 M #2605 8.8 4 %p % (TEC, Thermal Electric
Cooler) BN 4P B K2 E FUE F > B 6.4 LD ~ Detector » A&

42



EkExtrmantat (AXHFeRRENIIR P ASTL
AgLE) ENTEC Lo R - TRBA TR > LA S E RIS
Z pin WY ITHRIAF - B F > FAELAF A5 HA (pigtail) AIE
HERBENRT BITHETAE

£ 4% pigtail $1 LD HER ABKE L 9BE > TRAIXEH
BETR  LHFHAER TS/ XEL—EAHLEE
% (Metallic Ferrule) » A EMFHEE - BATAELEREAR G5
BRHBRMBENEABHLBEFEREFEREL - LB Y
EHYUERT > RUBHRHHEFH Loy R$4F (pneumatic
tweezer) RN B EE > AEMAE x -y -z =L FAB%A
% BB LD A ABBAHUERANME > BB HEE -

& AP ERATERIEBENIIR > WERER—
HPT ALK ES TR (Roller electrode) » BHEHREL T2
— W ERERANAEY B BAHK > R—REHE > 51l
RS HFEETRERGSTEAERAAHERIREA NN
Fo RN IR G ERTEREATHHER
B3t BRI R AR - BECA FATR 88 F 80440 8 I o) Bk
B TRAGRIP RGN TALEBBENRATHGFLER -

EFf VEHFLANEIRZRAL FHRTANHERE - BS
REGAE - HEFEW8me R > RGBT R RALEER &9
a0 e AR IR BR R R BIEE B BRA G HEFHR -
FEENRA  HERNBRBLGwERSFELENRY  2AE R
ERARHHFHFR ARINPARTANHELABTZEHK
0.lmm > REKEERELE B TR ERKLETEFY > ELBRBLY
SRR ASHAETEL LS AR RICRIIREVEL -
HEATFoiT® -

FATREEH KR T EA A butterfly X3tE5h» STRALRN

mArie g4y DIL KM% €% Ry Min-DIL % 2 445 sk 44
g_‘.?_ °
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FY/HEBATAE #8405 - KB LEER TH
AIEREZERPBASERA AR S K RE
424 : SONET/SDH -~ ATM ~ FDDI » 1A & Ethernet B /34 4 5
M E R ERS  £EH ¢ 155M -~ 622M ~ 1.25G ~ 2.5G ~ 10G
B 40G ;5 sbh 0 3 pin B4 T 5 & £ 5] (single in line) &
45| (dualinline); RS HME > TR AHBBREB © FTK
% #&3] 4 (pigtail) » 54 % pigtail ZRIGR AN/ B A - S B E
EBEAABETHER TS -

-~ AR BUEH R
(—) RU/BBRATIHIH

BARAE 2001 —F 9 B EMEEREPE  THLAR
BAT— 4 (2000 ) FiR - AR T ERBETHEZH > A5
BRERBETRAGAE PR LERLTNAESL - RIRBEHFR AR
MEB AL BAERE T4 BERR  HAEZHBES
REAHIBOAMEATRETARB M (LAWK EHEA)
BE o ERRE-AREYHAERHERB S ARG LKL
7 ) AT i & Fkd s DWDM B -

L K493 (Ethernet) ¥ eh 3 & » BRM% (LAN) R Z
4 > Ethernet A R #4835 F 69345 (3o ATM ~ Token Ring ~ AR
FDDI &) EARMEHEBEH -ARE S URARARER
%o Bt RUMEFAARRESK LAN 735 - BATH ¥ A48
HERTH B GRAHR RGO E%E) 2% 1GY/s 4 Ethernet
BE -FZHhE > ABAATEL  TREAASEZHRAEAE
% A 4 R 1% 8 Gigabit Ethernet 33% £ 70 2 2 i - 3 &7 Ethernet
sk i H R4 K4 DataComm % 4 R#EHRAME - 2
Ethernet £4- B LAN 465 AR L&y 3% &+ > B LFETHE
#1%. 7718 A 10Gb/s Ethernet (10 GbE) » ] X ARk T %94 3
BERABHRA - FBERXEHER > 10 Gb/s Ethernet # TERARA
45 SONET/SDH f£#f & B & £/ - sMER 988 5 > Bp
1# 4 1Gb/s Ethernet #4X 4% > ABEE L TCARGHENA S
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(4o : CatSe % Cat6) %4 - 2R » B BEATALAEEF 8%
B4 ETRA 10Gh/s s e g ERBEGRKETH

B 374 Telecom &4 {&# B T35 £ » /524 OC-48 (2.5G) &
OC-192 (10G) B X - N BB R ARG T K S T HH AR AN A
BWNARESE L CTHAREERAZIT - RELRR - R 10T
WEABEEERTITY - BEHANKRIEEIHA Li/EHa
EHEBBEITOHEEZK - POBRERARRRCR AL/
BB  HEKLZAREFSFER | FELLAAHAHE
AAME LS ELRENS (¥4EH Butterfly # £ 5 X ) - aiME
FEHER FMUBEARSEEASAESE -

fe 3 B4 35 ( Access ) & T 37 0 Bp ik A IEE B 8 2 £(FTTH)
BEHRS T  ELBNBARKEBRARFEEET » THM
THMBARENNE AP LA KRey FITH St ERAHE -
ML BB RTIFHAFABBEOBERBRFEAMKES AL HE £
F > %% X (Bi-Directional) ki /HFHan A Lk EM

Rt RAABREA ER A e ARG ERAE - &
K ¥ B4 A H48%:8 8 (Fibre Channel )/ 1% # # X & SAN( Storage
Area Network ) R & ¥ & SRR B AR EF £ &Mk 677
BB ETHE FASRBEZEAHRBARLEHEE - Ia
AMiuEERGEE > 4 R’ (Board-to-board ) ~ Chip-to-Chip
& interconnect > B % Sk FE R A UE Gs R E > @
A% B G EHECEALMEGER - Bf ARREEF
AAGSHEETSHEREABRGEF X > APFAEHAER (o SR
RME -BREE) KRR T SEA 2 T 485 (Laser Array)
R4 £ 83 (Detector Array) suit °

BN ESGAHRBEATT > EHAKARBaRAER £
AR S ARNTRERZIMHETRAERS - Bk BFEA
PliES BREERABRSELARARANR 2R XETR
SONET/SDH - DWDM A EHR AR FABMEE L KT > LK
B (RABHBRALELH) RARKESHEART R ' B
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EARBRRKTHER REHRKRRBY DWDM 2 4 P HEHHKia
(BA/IBRABRBABEABRA) ERAGENER - HTwRA A
G A BRE (GRS T/ LE AERSIHEBRLW) -

(=) RBEAR/EHEE ¥

BABRBNLEREABRALK B AR FRAEE  EHEBERA
gt e BB - M AT A A e Skt > ki@ WA ey LD >
AP DT > BITHEEK - RSBEAFP LDHEAKLR  HFERE
AEHERES AL DWDM 4 4+ A ¢ DFB LD B &A1&
VCSEL ## -

B4 ERFRFRAERMEHBERAHRBEAGEY > %
RTFHBEAHEEEAE - R AP FAZTFRBEUALERE S
e B P35 TOCAN ## - kst (OSA) @i A
EoRETHKAUGE -OLESE - RE - EZ AR 48T -
A~ B A 2K BB BB POAT S kR
ERASARGTAMAR > FREFH DL ESH (VCSEL) &
M (SFF) Rd/#E a8 22001 £ BAEBRH G458
BHUVEHERLRASER 6487 2.5G 8484 - @t SFF &
AW BEBREAEE  CHEBAMABHBYE  XBEEERARKLT
TR HEAALHE (4o LC % VF-45 # & SFF) -

BRI/ BERARB T ARRBEE > BEBRRFE > BS4K
BAREERER - Bt REANEROORE - £LE > B5A P
AR MEZRKBOANER - AR ELEd BATH ISSM(E
BMEEH) 8 256G & 10G ARHR - HEFKX  FHEH
TO-CAN # % 18 4 Laser Array 3t B £ 7T § R 4 s 4 # Flip-Chip
F R e
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FRHy TN ERARTLZATRARE

— N

Sl

Al

?u}

MABRAMERBHERAR - £ 70 FRBBREHEXERL
ANAEES 80 FRKEAR MIT S ¥ 14y & R M BHE » 90 FKEp
#5358 0 CD 3% EsEfo £B UCLA # 4 49 Free-Space Micro Optical
Bench (FSMOB)% » A0 BT THRASKBWHEZEAAN T - MAKRE
A RAHEMAGHBARZ — AR BEER Y RAKRTA
BREORRBERT G WwABRTE ABAEAG - L BAZLGHAS
REF - LEAETROBGHT AHUHABRBEABERRZBAISRER
BIBRHER o AL R IE4E A M A KB ~ HREARIR G » Bl FE M
BE > THRMERBE LA Shefo (420 K08 B EK - B b » AL ¥
SR AR B e Kay B4R -

LA K @ A ABRELAGSABARBETQER - A4
BERARXE R EMAREEARABAABANMA LR ERERA
HBEMAGR LAEDERET R THRAAKL BT £LEXESH—
BoHA—ERELKA ANERESRA ABRLEZREARMME
BRAR ~ B RGP & - sboh ) —BBERTERAE AN KET
SEEMAE AR BREMARTLRSL -

S BEHR:

(—) £ BRBAMAZ SRR

B AR E £ %(MOEMS) ¥ Bl s¢ B 45 R U4k ey a3 > s 3
ABEFRATRAE  SRAOHMMERS - MRER - LR
SREMREATREN BALLBRAASH AR - L+ 4
BRARHEMEAMHHEMRERTZIESEL A BH
HEARMSBARESEAAN LM HZ R B - £
7 % # %] T #] B Surface Plasmon Resonance (SPR) 2 B] 4 #5 - &
AR IR ONHRARELLEZER S @ 4 Capillary
Electrophoresis (CE) % & 3% #i5 ~ #& %+ Counter % #§ ~ Optical
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(2)

Coherence Tomography (OCT) i ~ #4814 ~ AL AR E

AMEFRARMAAE SLH R

%231 % (MEMS-based Optical Scanner) £ ZF3REF ¢
TR A AP ERAHEIRRE B eR3T AL 8 H
BERGBHARTRMAREASL T EZ R IEA > 4o Thermal
Actuators & Electrostatic Actuators % - k& % 56458289 &2k A&
& A A MEMS # 2 45 © R e A RSB R oy T35 > #
ey FREMM S - MEMS £ 8@ R E Key7% /14 All-Optical
Networking ; v E] MEMS @ MHEM > MARELALLLSTHE
Bk R TeHN EHEHEREEY TARFLAREL
s EMHAETHARTALLE S AEBZ LEER Layi
& Eus 83 MM (Optical Switch)s # % # % (Optical Cross
Connectors) ~ 3% 2 & 4 (Tunable Laser) ~ # 3% % (Optical
Modulator )~ 7] 38 4 2 5% /& % ( Tunable Filter )~ 3% % % & %( Gain
Equalizer ) ~ X% ZHR % £ % ( Wavelength Division Add/Drop
Multiplexer ) ~ %% 5% 34 (Micro Spectrum Analyzer) ~ 3% 2 &
¥ % (Tunable Receiver) ~ AWG % - s £ » AR QM EHE
T RARE R A M2 B R FTERMUARE R Lo A

Ao

BB KB ESHR:

EMAREZG T ARABBERBOIRERE BRI
MEMCAD $ 88 R T oA - A HERRER - THGHERRE
BAHROBTRTREE AREEORESH > AHBUARE AR

#3t 0 2 F 49 MemOptics 4% 48 7 24 A - 5-#7 4+ 7L (Apertures )
;%:E e ( Grating ) & Binary Lens ¥ X &4 5 3, % > ™ £ %2 Library
¥ ¥ 3 oh 48 0 6,45 PIN Detector ~ PIN 2-D Detector ~ Thin Lens ~
Polarizer ~ Beam Splitter & VCSEL % 7t/ - ANSYS 5.6 }g £ #7 5% ¥
R TES MEMS EAZAAERNAE (WA ymHEREE
fir) BR¥moHr BT EF ot BERRBAENE -HE
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JEREOMG R  BRERs 2 ERER -  THAMASZIITER
BAAMOMBRELL L EMAEAH 2H A Refractive R
Diffractive % #4 %% 3t » &£ ¥4 Binary Optics £ 4 B#& A - &
@I R H 4k EAR S48 M &9 Beam Steering, Focal Plane Arrays,
Phase Modulation, Beam Shaping & Optical Transformer %% & &
HRER -

(m) BEBZBHHR:

& &4 8 £ # # w Bulk Micromachining, LIGA, Surface
Micromachining, Micro EDM, 3D stereo Lithography, Laser
Micromachining, Focused Ion Beam Milling % 44 - £ ¥ Bulk
Micromaching #8 i # #740: (1) Anisotropic Wet Etch, (2) Boron Etch
Stop, (3) Dry Bulk Micromachining; LIGA 48 B £ #74a: (1) LIGA, (2)
LIGA-LIKE ; Surface Micromachining #8 B # #74v: (1) Polysilicon
Surface Micromachining, (2) Polycrystalline SiGe % * ¥ R A £ &
MERTAAETTESHERHBER AR BRI A
EUHTFRAEZHATHA

(Z) BERAHNELLEE GILBIRA I

mEwaRarab Mz Eats M HEGBHENR
BUARTAARTHIHER - MARTE LAY BT REHRS
$EOHN > MANAEAHEREOBERS - fhRT > BUD
RABETHEROHERERLHNE Gh&k - A% B0¥E) AHE
B8AE s B b ko kMR M RS S - AR AR
H  MBTEYEAE - RHERE  SRAEREFHEESLY
R HEARA  LTRGEMABRTAKDAESTEER
Monolithic Integration Process % Br & & &34 5 MfL BT LY
TEEMMFRESHARBRA - B4 ERBRAAH AHLAE
REGBFAAR FTTRJAERORE -

=~ AR
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2 A p4 2 % (Integrated Microsystems) & B A € £44 & 43k 3t &
HWEHELSRHT A % 7T %448 M 49 Electronics, Actuators, Sensors,
lasers, Waveguide %=k & %7 FE— & B L BP Micro-Optics, Si-MEMS
B VCSEL’s 33t BB RHMa¥ES - GFR R KARGBER
HEELRBBTESEUARTAATRRAROFART A -

w ~ 5 SURK:

[1] Yu W, Sun YK, Gu N, et al., “Protein and antibody microarrays and their
biomedical applications,” PROG BIOCHEM BIOPHYS 29 (3): 491-494
JUN 2002.

[2] Bonnotte E, Gorecki C, Toshiyoshi H, et al., “Guided-wave acoustooptic
interaction with phase modulation in a ZnO thin-film transducer on an
Si-based integrated Mach-Zehnder interferometer,” J LIGHTWAVE
"TECHNOL 17 (1): 35-42 JAN 1999.

[3] Jones-Bey HA, “Infrared spectroscopy - MOEMS bolometer may
provide cost-effective optical gas sensing,” LASER FOCUS WORLD
37 (12): 44-45 DEC 2001.

[4] Yasseen AA, Smith SW, Merat FL, et al., “Diffraction grating scanners
using polysilicon micromotors,” IEEE J SEL TOP QUANT 5 (1): 75-82
JAN-FEB 1999.

[5] Strassner M, Daleiden J, Chitica N, et al., “III-V semiconductor material
for tunable Fabry-Perot filters for coarse and dense WDM systems,”
SENSOR ACTUAT A-PHYS 85 (1-3): 249-255 AUG 25 2000.

[6] Garrigues M, Leclercq JL, Viktorovitch P, “III-V semiconductor based
MOEMS devices for optical telecommunications,” MICROELECTRON
ENG 61-2: 933-945 JUL 2002.

[7] Tuantranont A, Bright VM, “Segmented silicon-micromachined
microelectromechanical deformable mirrors for adaptive optics,” IEEE J
SEL TOP QUANT 8 (1): 33-45 JAN-FEB 2002.

[8] Peter YA, Herzig HP, Dandliker R, “Microoptical fiber switch for a large
number of interconnects: Optical design considerations and
experimental realizations using microlens arrays,” [EEE J SEL TOP
QUANT 8 (1): 46-57 JAN-FEB 2002.
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[9] Wang JH, Tong H, Mao J, et al., “Surface micromachining techniques in
InP based Micro-Opto-Electro-Mechanical system,” MOL CRYST LIQ
CRYST 371: 481-484 2001.

[10] Tuantranont A, Liew LA, Bright VM, et al., “Phase-only micromirror
array fabricated by standard CMOS process,” SENSOR ACTUAT
A-PHYS 89 (1-2): 124-134 MAR 20 2001.
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polysilicon MOEMS for adaptive optics,” SENSOR ACTUAT A-PHYS
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freestanding microstructures by selective surface micromachining,” J
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[13] Oh KW, Ahn CH, Roenker KP, “Flip-chip packaging using
micromachined conductive polymer bumps and alignment pedestals for
MOEMS,” IEEE J SEL TOP QUANT 5 (1): 119-126 JAN-FEB 1999.

[14] Gilleo K, “MEMS and MOEMS packaging challenges,” J] MATER
PROCESS MANU 8 (4): 361-379 APR 2001.

{15] Romig AD, Dressendorfer PV, Palmer DW, “High performance
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¥ 4ot % 4 (Integrated Microsystems):
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OCT-DEC 2000.
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fo EHTEFRBEAMHR S

C REAAAEBRANIMFRIN

MER - MEAAGTE BYH RFEUAHGTHE  ARLE
HHEEHEAT(FIAHGARE  wBLAH  BRBUBGEE -
—BTMET ABREEHMRASEAABAGRRBY BN U
BAEGERFEMAL BANEEEARUARAGHROEES X Bt
FRABGATFEIREABERZEA -

EEHEAEBRATHH R4 T » 34 R UK BB F 7T 4 (organic
light-emitting devices, OLEDS) R £ F @mBA-~ BB A L2 B & A
R -OLED Z A% &  ER2RCEFAHL - BRER - Sk -
BRE 2 RRA RRBERETRHN L TR EHEN
RIFAFH » FTAEHAE BB R TR - Tt REALSGHE 85
B F T K FARIEH M4 5 sh OLED 4 B 47 s M By M o 4808
W EEATUREHGHELIETE > Bl E(EBAR) &«
RTAMEEEERTHA(Rollable)Baw B %8 - R TTHREER
OLED H#7" B H AR BT EX s N OLED B 4EH G ARG
ARZAEERGHM AEARA - EHALR XL CHEFBHEM (R
BREBEBATE)NIFAREAAR) T OHRANERBRERTIH LR
MERAL RHOLHABRTE THEWEXTFRAEF QT -

BAREGBEY OLED BRAXMTHBERBR TS EHAF 2
RANEAMBEAABAES BATRAAE OLED A B LR
¥ A5 R B## > 8 ~ 3264 Pioneer - NEC ~ Sanyo ~ Sony * Idemitsu Kosan
TDK - Toyota~Samsung~LG > % B # Kodak~IBM ~Uniax~UDC +e-Magin ~
Xerox » DuPont ~ Dow Chemicals » & i & Philips ~ CDT-Seiko Epson -
Siemens ¥EEE LM ET - AENATREBEZIHHFERE - L4 F
RERCAESZEARBOE TN BEAEAELEIB IR EL R T
#EMRX OLED B @i B A > B 1997 FUR AL CAEERAN S
SJiEN OLED B7&e94 & - €% OLED ey B Hh &2 M > B
ATEB AN OLED B r S MHHAE BB ART S AT k&
AL - BE - TFEETF - RAK - BMFAT - XE -KF BHEATE
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e8] o B R M TR - PHIRR 0 S REXRE - TH - Ml - 248
Ml % A8 & HiARM 2 9L OLED 95 R ©

ABRBEAMHARAMHGRRER BT HEACTHEALTHHA
oM 4o B R £ =4 %4 (organic photodiodes)~ % # K 5 4& & it.(organic -
photovoltaic cells 2 solar cells) - # # % B & & % (organic thin film
transistors)~ LA R AT 85 2 # B &8 F 4+ (organic solid-state laser) % 31 % R
HER - FEAMBEAMBEIBRPRALBIEARKATEERES
ZHEABERGEZ BTN - RBF 2 A BHE F K (optical pumping)
2 & %% F K (electrical pumping) @ BB F T /48 & 182 B8 R854
TR TEA RH#HI H(gain) F,ARIEF(oss) » EA B HFMHRE X
(stimulated emission, i.e. lasing) - A EF BRI 2L T  FH S AEALE
ZRRMMTHER BLEHZIAREEALA KX UV ENIREBEAZ
TR ARHFHFARRTHARZI B2 L - BAKRFAR
BRALH - KGEEEL - SHERN - THEMH - AHERA AL
28] 75 & # KV > f5)4w Lucent (Bell Lab) ~ IBM ~ Kodak ~ Xerox - Philips
Uniax ~ UDC (Universal Display Corporation) ~ Solaronix - Plastic Logic *
Seiko Epson ~ Opticom ASA -~ Toyota * Sarnof ~ E Ink ~ Infineon ~ 3M % -
AHBABEBARFRAMARZIARALHEMR BHBR D R4 ME
ZHRT

HEMET BAARAETHHRAA#CZEAR (BA-BBXE
S BALH (RA—BEIATH) LTt (KHETR
RARAH ) RREFAH CFRERE) 5> BB TEEAHE
BEEHRAZI) BEBEARAEAHTHERESHER - FEL
&P ~ R K S H88 E % (optoelectronic integrated circuits, OEIC) & %
“hF TEHRASXEAREUBAARRAGERE N wBRAERATHH
B Z A RABAE - T FARA G B A L35 AR B R R 5] S B R EP R O &,
HUELAEXERES T - PRATHBERE  TANAERAZ A
HEEF(wETHRN - EFRE HEF THHEEBICEH)-

BT LA
ABRAEH MBS GEREZSBEANPORRARBE L EHR
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REAMEE - AHHE - MHHORBEUERAGEEL  HELSH
FRAMBMGBRE A LE WHRRASBABAEZHARAS -
SHH B ABRATHHRAGEABRFRZRAARR RGBS BHAE
ZERBTHMT -

(—) FHABESR - 848 - S8R RHAMRIME ¥ -
(=) BREE BB
BER - S8 E -
HoHE AR BR A e o
SRFEBBEHH -
SR L B -
BB EHEAREH -
(2) SHAEGART | MBS - BB R -
(W) ARBERAAMTER
L T K Hoar o
2. BRSO -
3. FHEACHBIIES -
() AHBE T DI - B SR -
() HARE KRBT B Hu °
1. K&K G EBEH -
2. MBARKEH > SREZE FM@ICEY SR -
(£) MBZIARBLAAHKRERER -
(N) REHBRATUHARRE -
(L) AHA - EAHRBLTE R4 -
(1) AR/ BRAEEAHES - ER -

A o A

5 SRR
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FEin AGELHER
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BAMKGECRBEARRKRETAHERAR MESELAR
RENMRERAR - F—  —ATHBRIERTHMAE > BATREARH
EHgnk T SR E /B EARRMABNRATHAKRENS
Ho LAAEGEHTELHAMOTEY TRRARIE  THRES
MECE AR B SEOE AL 6 THEABRAKETLEEY
oAb EARREFAL—THAEARAHBLEERGOHD THELSF
BRORF BEEAGARTRAAH AL REEFEENT| #hoik
M- BHTHRERSEEMAENEEN  SHALE RS RMAER
CARAZENBRRERABRAARASHENGRAY KG T TR DE B A
AR e B A S B H AR AL B RE - £ R R B BIER A
&) B K% E e R K b AR A% BT R AR {8 3] i Amik 2R &4 B
R Bl GRCEBLEUREATEFARLERAERHEREFNE
B LR B M BT e A1 0 kb B T RE A U MRS LA AT KA T i
MBI EFERERRF N RZEVARBITEREETH AV R
WEHE AARBRARTHEL T EIHRFESRALRAEHGER
T ¥R A GFZENRERERRRBREERIS -

=~ BASMEARRR

AERFEEORUNREPFIBBRAME  BRRBDH R IHEK
EHHAR HNARGETOREOHERAMIE  BATREAB ZERF
ERBRM—GRGELAHBMALEEHR KERERFHTAR
B EFABRBTELENEY - HEREMT O%ARLABELLERAR &
HHEEARNBEBRERAAHHE REXECHME TR EEFRHAHTRA
ML - EEMER &P BB HE - SR T T BHERE
R RN e RS ey B AER R RARNSEBRHARAEE
A¥BREFHRACRARERGER -

EMETFPRIBEANRGABE T 24T IH LR EFERAY
AKEELERERARBHRGEL L ABAUY KRG E®R - B ATER A7
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AREHER SRR TLARSEESTHNA 20K 17%  HAA]
B 171%E 14% - BARB GHBMY AL ERERERIIT S - #
4o B & Kyocera KBS FARTENEGHE A LSBT HSBRGK
Bt o BH RSB HRAL RITEY AE R BBEAG  BRNERAE S
SEARKE ERAGAEREIAETEAFTA G 5B TABLURTEB M R
HAE - ARAERRESHZFRAHBLETHEANSHFRVY K
THARREBFETREEHRZSE -

ERRBHAERE BEFRERKG T LK - £ ABRE T
BRORBAOBR  RALEZFHERERATERBRABYE ARG E
o BATMAARERKE TR FEAEHE a-Si, poly-Si > CIGS »
CdTe > & A HAXRERAR - A F L EHAXRARABKRE TR
BARAEIFE 8%l E > MARSRALTUREK  E2XF
i, BB AItREE —BRER AUATNHNEEALLEBRRY
Tt o

(—)Si:WEBXTrAES S RIELY - &R RXGELHERK
RE28% > AAELCRE > HEREBEHE/ > TERALSIA ¥
B BEAEFERBIARD EMBARE - $RFEEK
FEARKBERBETIASREERMEEE - SEER
TR ARAEERE > HETHE 16% - B AL I FHAR
ErHHZE RS c REEBASTOLHAULREBE =
BRI E R ERR 10% - AR E—FBE BRI E %
BAESRBABRBEBRARRERY ARG T LGME -
Fh o BREBEERT ARG T LU BEAFRITKRGE
HRBEHEHURAR S EBRGTbOHEE - B AT Kaneka
Co.f # a-Si/poly-Si/poly-Si Z B & A K5 Tt » EiE 7]
12%¢ Bk - HAMRBR LY EBKGELHLBATA S
AHFRFCRAARE - NS R ABREEEH um -
BHEEREAR LHNHERE - B ATHNRRITHES X F hot
wire & VHF-PECVD ¥ 5 X £H#&E ¥ - RA L ABE X E
st BERFTXAAA SAGE L AR BB
et —RAEAAREFRHERS > BRFEHRE >
ERARSG -
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I

ey R ERBEGE 2R Ek > EREIBBHEL
BN EMIFEA 9%UT o BATAIHEE % a-Si:H/a-SiGe % 4%
BRFEALRE o > RE/CKERSESL 9.5% ° sbF X%
BTRETHAKGEE > TAHBMTHRTFHiBEL - 224
EATH P LR BN BEELEEAAT AL > FEE%
BERAA

(=) CIGS: ## a8 E Bk ETiE 14%(100cm?) - B & Siemens
CoF L EAECIOMW) - BARRLEBREAHTHEA ST
FAFCA AAUMBECIdBRHH—ARRKYEMA -
A4S F 4> BAHonda EHFHAMBE L RERTFTLH
#e) CIGS XKIGEATABN AL A EH  HEAREL
THREHNZETERT LHEERFRRDHRG
FPBERNH) - FXARRE BEN LB E EHRA
B ELE In ey RBRRBREH -

(Z) CdTe: s X 7R T S AR AIF B B2 R R Bt - 12 %55 b
Cd 89 B HE MR - BBHAZELE Cd £ 268
ANEETHER - BALTEEA 1999 FH%EH & EHK
BUHRERTFAE -

(—) B8R % [ ARG E AT - AR ke KRB BHT -
& R LA BUHT ~ light trapping 345 & & B s £ 0 - 5By IR A Hai

(=) BEARBHERERY (S RB)RKETRGHE A b BHML LA
MUFLAHAENRE - Hldo FRETRE ABDARAFE
passivation ~ & @ texturing ~ LR 4 B F K #7694 R B E -

(Z) R4A Cd %ty CIGS HBE KB Ty % -

(@) 2#BXABEKFELAME > 24 a-Si/poly-Si ~ a-SVCIGS % -
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2R AE,ARIGLELBHAGAT—FXNALEREREREH
B E"RIREZ S RHEATERR S AR TH

w2 RHMEREGRE 1 25k (am) RAES 10°K - £RKR
BT > —#&3#HN% Inm £ 100nm f - #HF 945t - REB G832
#) E # (macroscopic ) 7% » u R B 7 E F 4 T #9448 (microscopic )
1h > MAZRABHNBR L (Mesoscopic phenomena) ° £ M # R
EF anEF AT -ZTaH588b25HA #H  THRE
GERABBEUERLARFROYE L EREYBREFRREK - 2K
BWEZARHPRABIELZRF -0 F RESTREGEHRXKER
BrEeHH EARFHHULIEATLELE - TR KRR
MR TREAEmMELRBEERY  ROBAMAAKBERAER
RERFTEAHARRERZEF -

FFRAZEHAHNENERESLTHE 1-1 /777 ¢

59



B o7 7 A

FHHE

T AASANTE RN ARAR |

FRMBZ LR BEALEHE

I 5 2 e Y B Sk S

V- X% T 5

| 2% RASEA BRI S 2 R

]

mii s

i,

]

ROk A Yk

=R HE e

ZREFHW

PN &

ARG
¥ER

FR BT B MR

IR

—— £ kB

2K AR IRR A H e

—— Ao A E KR A A

— kR BAR B

S ) N o RN B A

_1 FHRARBOCREEETRS) TEA

| At

] AXRABCREEEAS EAA

B 1-1: 2RBERAHEGENEFH

TREER NS BARERLFATRN B BAN AL
T BREG HARAH > RMARERF LR ROAE - B
B —FRH BRRF A HH > BRI —RAL  BITE— B THE
B RFEARAR  AEL ARG AR -

TERACHM  BRRG T & BRM B AT MR E R AT
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HES UREBARERBM AR ENERAGENELERATHY
P RBAELESHATREGERRAARBNE RHH A ELER
FoRBEIFABE -

C AR R
ERXABHARERAEAE T *
(—) & RHH -

HEFERE 2] L2 EBERNERH N  CRERAEZA
B EARFRAMMGE L REMG TR SEMHEHIE
AEE -R% > RABMMARZAZEGNE HUHAFE -7
AHHOERANBREUZEBERARELRET - 2 RBEARKRE
o s R MEMAEBIRAEFERERSR AL
ZREB A ARY T EA RS RBASHBRALERERE -
B MBENBLETOER  BRAEAETRVAE  HAR
MBE HAYXOYEBRRAMARLE  BAIREARXcew S
KM EIEE KB - 2k B ARAHF (Dendrimer) ¥ - M
ABTRAKEGBRE KRy FARAEF ZBFdTAL
(Bottom-Up ) # B A X BZMH LT X RELHE aaH
(Self-Assembly ) H#7 % m & 2 K bR BT P R Msgey—3%& -

(=) &R AHEA HH

FRABBRAZHEZRETFAM  TREBT M ZKE
B BB EPERARGBERENFERARLR
BEEE aNFERT 4t RRBDEGME » TaEdk
MmAFE A BHEZKERAELEERIEREF S £
FE -RE -HERAILZESE  BRLERFHF EHBN -

-Tr—

FRETENBAEBEH T THMS (&M&iﬁriﬁ%iﬁéﬁ%%%%
RER) TRAEBTERABARBRAL FRREL
B4t B~ (FED) #u4k - T R4t CRT F @by THEM - K=

ﬁa

|
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jun

TRY CRT 4B G SH ARRALE  SRE  BRARH
AR SIS 4 B R  RBHA O FRBUR B R A B2

—

ERBZEFEN L2 BB R RAEARBERH L HA
b dBnERA) o AERARTHEBEEER D LRECAR
FFME  MUELARBAREEERR AT RRAARHARK
#r s BORFEAG B AT FREHN - BR KL REN - A
B2 2R B RLE R AR E R REE #) i R s B -

ZAHAREATRABROEAAZTEREZA - AF AR
(Photonic Crystal ) ~ # X/t & F 2 (Quantum Dot) &R &K A £ T
#Hk F o & F &2 (Photonic Crystal) & — A% RAFZ B A
E K &4 (periodic dielectric structures) » &M A-F ST dix
BN ehBE 7B - FRIS#AEANE ¥ # (dielectric constant ) %
o MBI HEFEAE  REBAGHN REAXAEERAL
B%yBE AEREGELAY L8 BEAAARATEH -
FHRHEEAREIABBr FARERN 4 FESHBKIET
R HEBTHERBREHS IhAs EFRA R FERHTRME
o TREFERAE—MRIAOREN > dNEH=_GHMATE
RO ET LR AT ¥SERAL  BAMEELAZ FRHELANH
B AR BREIRIFEREE -

FRAMARGEZ T OGREY Y T AH B EREHARZ
FREH > CHABLS FFREASCLZSGBAN S BB EES
BHEE S TFAEAH - EFHR ETEE - FRRRART]
Bh  EAELSTERECALRANERAAEHHLRZ Y
WRERA - EFRE BEsFARASAKBAN A ol -
RS R AR B EE o FORAEWH LT €88 U E R K
MATHBEMALER  BE5EMHHREMBH  BRANAR
AR kAW G R C AMBRRBORE o AR R BHFHEEE
ARG T @G5 A4 (biomimetic) # B ARER -
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(m) F 5K A8 IR M A Bake

RERMAKAYR ERERZZIHZ— 2REZHR T U
RZABERAAARAZIRREEHRZ— - EA2I HEHEHEEH
ABERSFR > ABHERRETRGHEEMERE  LER
ERASHBATHRIE  PXIFTERREENER - INER
B RIS RAOER > AR TREE R EHAER A 2
RAGRAEFREHORBLAAEREARBRARS ERFTA
HEP ol R T4 HE P RFAHAE L E
AR ARXE R ERRMA -

w9~ — K

AEAATIARIGHHEBH LT AAREHBHENET > R
REAWEARRERA  PAEAPH LRI AR TAHET LM > &
BN EBLGZHERE > L2 BRGNS AR KRBT EMH
BB - ORI ME - R RRE B REOREHFHUE

(—) BESHEEKAF 2R - N EHAGZRRES

HEAEOZRZBHARLER BATSKEZ AHABRAEGL
FI3eE > K% AAEZAHBRGHBEREEIVR—EBAEESRF
W ERHABAEAE - #—FTHHRFEARA > KRIMARZHHIH &
BR KEE -2 R AHIARAN  pRESBFERLLHG T
Pl Xox—AKETIENVAR B4 %> CRMEHEE -
Bt HAAERTEERABFLOSTRERER - NERZL
EFRERAEASBMAZS TR ETFRALEAH -

E—BEMAORT N REFEARE —F&F > EFa4T
e LB ERGGORAMELGHEETL  REFELR
A-4BERNEY T -EHRBUETR - RETFERE
WP EHEY > SREBRBUEI TR -FTETEE
bef » EFAEERUATHIREBEIBRSEBIEELALER

&

%
7
A Y

F*

¥ 2

%z

1 Y
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HEAF - RAGLERE  BFETHAH LTS @ Flodt
BB REH - RIS (GaAs) LK
(GaN) & > A BAROERTAEAZERG KT A4 - 32
WATRET AAZTTFRIETHRMESOBRLRATH —2ME
PBERERLAEME  HlloRBROHETRAAKNEATRERE
BB/ IOERBHRE W R ETFABKE > TEEE &I
B AP RE S -

B EFHERE RSN % ol AFM R E-F RE L E9
PR LHAMELHEETE - 28 ¥4 A Self-assembly
Stranski-Krastanov (S-K) 4 E&# & # % %34 MBE #v MOVPE &
EREEUAKEFE  SRAA XK EE G B R EMH
BEAe) RAHBNRARGEIFHEBBN BB ia¥
SUBETIER G AT T BB RS - A ER
RoSIGe thETHMARBFAAMHTUR LB A EE  LE L
REBAGBER I G2 — o

RAMBRET —HAMBAELTFASH  ETRHEAE
HEHETHENMA (g-bit) v EF4HBHE - BATTEA BT
AT BRAEEER RS EFERETH AAHERT
MEAREE  FTHRERBAETROZEATELA LS FAEE
Fidd BEFHEH—HHEBAFEIRETFTR P ERHTH
BEHOEATESRS - FATERETTRAORTESHNER
%t o

LEBRBRLACEFLEARERABRR ETFREAAHGKE
Wk mMBETLARGFEORK - BEBRMEFEARARENETF
DM ERERGETOER  c AEPLER AR RBGHREH
SLHFTREMBPUBYH RS B ELTFAHXER
FR B T4 o
(=) &k BHH SR
THETRALARRNELEEAZEIRAL AR OBETEA
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¥ - FA3T  ARRXNFRBBBEAZARBZILES  HFEHE
FRAEERERATEAM Y QFE > BAETEMRRARKE
BAY - mBREIREGEMABTERBTRROGHRGELHET
BHREZHEAE NS BTESRWME > F -t Ee
A THA TFT RiRA 8 BERRRAMBREAE "8
#HHE B THRAARBESBL RARARRG FHEZ 4
# LCD @R BEETHZ 0.5mm> BF &AL~ AR ERFL
zEH e Bt LSSk RGEAMBEMATRA TFT &
BP0 Rakd BT SHH - AL RRPRE X BRHRE
Ak B BB T BREFEKRE - MIARKGREHBATESEHN B
B ERBARARIH LA EEAGH X > FED R BF H 4
GRE - SHLE ERA - RERER - KREHITE - KA FH
FHEMAES > BAEH SO TR ERBHAEAAYBHE  RHE
% CRT KR-+24&MR - RRPBARAZ KK TN EAREMAE
i I EFAMBABIRAGE SRR EERE KM RS RR
T2 HAERE > AR ARG CNT-FED 9B AR - HRARE
G fiAE c ERHEMRE T

o MAHMTHRX TFT A - AL R MR TFRAN TR
M Xz EEBERARMH ETHBTZHE > TAS
il Bk SR T 38 XA AR -

O M TEME  ERaKRARGZEFN  REAKE LR
s R MBS KR QES A0 A JER B X ek Bk
Edr&GREIATRAEKER  mARLAMURESF K
RFsHMA e BRI ESAB EME A BB R
BB TS aRES AABKE A a X
BRAEEMBRE R BB BANE SR ERHESRE—
S THRAEIR > AREBREAREIE - BAUCRHEE
b BERE HRESHURARBEBRAER S REAEERF
A0

® E G AET BEMHA RN I FRUEMERMHH
BoMEL SESBRMMmERRENSEEBIRT RS
BaMHH R AR EREE S0 EABHBETER
#o T RO EKRBFHAMAELORANELSEE > UBA
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(

—

}A: CNT-FED ¥4 B AR - aARSFAHMA UEAL
AEEETE -

) &R RE B

AR ABRAEFENBRARGER B ENOREIARRK
F RN ARRAERAT & RAEAMHGARMRESE
BEMBETLEARELNLER - BNBAABRAAERADENR
BA#HS £+ RARe—EEF2ENREAE R BMHE
EOR REQEFAl—BAREBARBOER LERASHY
KR ACE LR EER > B EMEE T REMM LR - 5K LBWK
WTHAR A BAEE KR TH B HEEm > ELAHKME
B ik R M BT B E A ko b T KB KR B
BsA AAWERBEBABKER LMERANTE RE—
BEHRESLHABHNAFRE RHEE » R#feh48 & Internet > £ 4
Beams o EmASAROBRTARAETLY -

O LR ATHBTHAA G ABRAHBMMR ] 2~3 BEH
o ETHBRARRSGERME  RERARAKRIBAZE
HEHToAFERERAERN AR AR - ERHBRA
EREBEHE - PEREBEHE LR ERIATRTGF AT E
S HBESARERAFT A ABSH BT EZ - ARBREALE
THHEEF S MAARFAHRREBA U IR YT
44 &4 optical limiter ~ power splitter ~ microcavity » pump combiner ;
¥#Hu4ey LD LED A PD ¥ -

ORKILLEKREFREFEZANMUMEEFRHZZRARTHE
BREHRUEFREEBAELORBARAEE EHETEHR
W R AR RR EE > FES R ERRRERA
BAMHERBLEENERBAOBERE -

® gk ATHHEEE TN LEHBMRA/ERRTHER
BAMEAIZARMHBEOMAELGERNRBE - GNARR
RHHERFZHATGAE  SABEBEE  SRARFEER
o FRAARRAEERERA  HRETHS  AHEERL
e R e BAE BAE st 2 R B A BT A LiE R
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WE M ME AR BER
(m) FR AR K HlF

LAWMEBMLE  ARMHETHRAAEBRRAZEEZHEH
HzRERRALE e AHBHELERHRE - FREME - 285
Rk~ EBRABMEABRN EGHASLEE N6 - BET oAl
& 2 S ke MMM AT 2R E S A AMMRI - v
MERREASHEREZIFA - KMEABMeBERZ S RHHE
RERBRMBPTRERGH R Y2 ERERARE - /R
M REREH - ENTHBEETERSER  ZHEBEN TR
BERGNEREMH - BAWRBETLS TR BRAGHE
KEH  EETERBRF - EA LM ARMBEMNN  £468
REH > FARFBOENES W TEENE FHEE ERM
BE BRRBIUELLAHATIHAEVE  ERRFAAMBELE
ZEBREY - BAWMEEIARALT

OERMEBHAYRE AT FRERASBEE ) - FTHE -

FHRAZELT  RASGER SO liriieg - BEk
TH-EF TR C-REABERH AR HEMLER > &
RACRRBMHEMS > TRETHBBRERGELSNALE > RE
Bl FEEFRBRELZER ) LAKSBENEH
s RS ERBHBESHERS B TR BN E
SR B PREEZ A& BRERBRPCB L Z EHERIENE
¥AEXRBBGHRSES -

OLKMEBN  ARRARZSRZAAHRE T ANEELSA T
HOERER SEEMBERZHBE (SIP) £aFLEBER
Wi R AT e B o X% 0 KBSk E T 45 T K R R A B b
BWBHL - AHNEIHERR MEAHEELE  BLE
REATAHERERMBRE T A REESR LR KRH
HeeRnERmmEg X EERAY B4 4 %M E (System in
Package ; SIP) 2 MR # KK BXEOFHRFHHE - $h4%k -
THABRRAETLAAE SO ERMEY > 2T MAEERFABE
BEZKREDAEMH - ZERBENTHH - ERARLEHH -
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BES AT KRB ERE BMRAET S RBEMH - RERD 0
B SNEEHAEBNTHREAZARFBKRABRXEEHH > &
RERAEE AN URERZEHEMH/ AGREE  AREILS
BB MEE S R RS T A REES R KK EARM
Mg AEEBIZRGAAS T A A EESE L2 A
ZREEREOERER S A £ERETH B A 23S
ERAEANG B BHERANBMIHHALMEARS  RAR
MNEEBIHHEKE  ERBEBIFAHEEFTREES  UER
$iE- - BEBERFAELORE VISR RAEERR
AR > BBRABRELAFT BRI L - ERF L IINE
HRASRHFZT  ARBOFHEERR > HEIMOEHK -

(B) =HRBAFHN

HokpE M E 24 8 DVD (47GB) # HD-DVD
(20-25GB) 2 ¥ s 4isr @ M KX BH KRR 5-10 F 25 H4
(2 & %i& 100GB-1TB) ' £ X BR A AL~ AR ~ ZIRE
# o BACP M E WA RS A S 4 (100 nm
MTF) LA AERFEGGEHAZ UG RE - A —F AL
SRS FE K EERA AT R M (L4 A 60 nm X
T sbsh o MIFBET R ABR R EE T AR LG ARAR
B F X o #BRMCN R (60nm) SUTFZH RN BATA =
BF X REKX (LBR) %k ~ e KW BAMKE A ET R
ZIURE K H & 0 S LA B A 2 REE B M AR R A8 B AR AR
PEHldd (ZHFE S mm AT ) KE b Fo2EsFHF AR 3D
AN SR B G SR (BAEERHEA 20nm T ) 34
RTHGFH % - Bk EXKRBHERN > TEZRIBZAFOHE
Rk

- 3G F 4 (Near-Field Recording )
HRAAGHENT > EHFRAEALE BB A ZREE 0.1um T

- KB =L 4 (Optical Write/ Magnetic Read )
$E4H5RZHEAEANER GMR/IGMI #BEFRZ AL - FHFR B8N
i #| Min. Pit Length< 60 nm A F

- R %l R BHF (Mastering )
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¥ A &2 X %) Bk ~SPM %] B& ~e-beam %| BR % 47 B 5 4 43 Track
Pitch< 60 nm XA F

- AT I KRR R B
R A S B4R EIHHMAER R KR SR H
FHAE G A8 R R AR 0 T34k E <60 nm LU TF

- 3D g4kl
HEBAFRSTFERBMANABEAMBRRLKS B
SR B RETERERS -

I~ AE¥EBEHRRER

ZARHAE BR_T LA RAZEEREAGRES S - R
EHEABIAABE M EFYOTRAEMSHETRE FAARELLR
M—BROBRETRES RHABLETHELERRA DG FEKK
GRNEESTHO L AL ERNAEREENORE - A
ARFARARAMELGMMH - HBHERESTAGNEET - MBER R
I ZHEETRRBABE > S RAME - AT - THE - 008 - K
LA BEEL AR -BRATR LRI E(HEX - B4R
R BAT A BB % F B AR Dr. Neal Lane ££ 1998 #7 £ Bl H ¢ 8638 & 8%
RE  TwRFBRHZARFEABRRTHREALYABZE > REHaE
EHEERFH - | # B RWE K4S X Horst Stomer &5 " 2k #H4%
REBRMMO L ERBEAARRBROTEH-RTHEY T - £BE
ST ERBFRETHEAMITS  RKMFUBRSCEHRLY
2o REMAFYRUEABCRAOMBEHR B TLAEE &2
Be#ke o ¥ B RIS K4S E Richard E. Smally #4%% 1999 £ 6 A
R BEARASHRNERARBETLRA | 2 AHEHARABRRERE
REFRMZEMBHAENAYLMETES -BE2YG - THEHEY
IR ALSHFEBLSER - | Zyvex /&) Principle Fellow Ralph
Merkle #2383 & ERERRA T2 AHARB T 2BRRBATAALER
EOHELENA -EHE ZER - -FABM AN £
B IBM &8 % /& #% % John Armstrong &7 " E{g =+ &£+ F£44
METHRBELT EREG—H 2 EBHHERAT — LT MBHTEF
ReGBw - SEFECHETERMARKGEEN  AF—HEARE - —A
QNEATUBACHERN CEALLBEERRACS DS -
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LRAEAERRTETEHE > UEKREBFHRGE LT HBENR
THINBE - REAURE EUFEE HH - FEH Ba8y .
b - MAREREBBRESTRALKRGRAHLE, A+
MH - FER -BEL-HEARAARBB000FBEANHTHES -
BABLBSHRAMA EHELAERY > 2005 48 KA BH Sk HK&
2 ELEEMRMBR TG 133 kBT LB SABRBEHBER
P T A RERGFTEERASE o

HETDTREFEERARZEZHS ZRAFEH R HSSRA »
HREOER  BEUYREAECRREREEGREL » AL UEH
BT REGEBERAGER - HBALBEELHBRE AR T EHE L
WAFFRAMOBE  RARBAEZECHEER AR LT R
WHHAIMBE  FRARTASGEALET - RBERNERREAE
#eoREAREFLATR AHBBAMWEROETE LR > £
RBFUERHABARZEAER  URARBEBHARRAET
MELERHABRTURASEERELREATENIMKER  FHFAR
RENELAERFNFTUR—REA mAREELF RGN S5t
& o
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o FTETRATHAR

R M WIORRSE - A AN
FECIE © FATHE - FARAS

AT

v}

FBETETREHAAETFHNEREAETFAMZIHA  EEARY
BEIER BB 50 £ Townes £ AE A H A6 NHy o FRURKRE S -
B AHRF AR FRYS FRBMGTHEAREFTEZEARNALZ TaK
Z # K #IRE > BP maser ; maser 5= 3t X microwave amplification by stimulated
emission of radiation F ¥ HIEE - A A KHEFE  BRARKRENE—G4F L
% 4t (laser » Bp light amplification by stimulated emission of radiation ) » % 1960
# &y Maiman & AAE R - @ HARFR > FHARAREQES > &8 Mg
o ARSEAL BT F Tl F88 B2 - £ WHBRERHLH
BEAHFETHREAL TRAATHEOEC N THRIAERSH
RAEAXTHESHaH et ARBERELNEALELAFHEBRAEH 50
B4 AMMBESREAH T2 SRBAERRAES  UEHBRER
s

BRI EFEFR2ATHHBARNE S AR RER - AL X EHR
Fay AFRARFHAATR > 2R (1) ARBETH (2) BEARHE
AEFE () FRMARH A B (4) ETALFAETRERZE
o

HMEHASOARMET  ELZAEHOEBRRS A FPAE - M -BH
CTFEERTHEN BRAARGELETRS HEERTHEALETH IR
AEFRAASHRAFABIBERES  LESHABREFEORA £ARXFEF -
BURREHAER TR L LEREH P BETHBERAGEETZIAS
BERRUSEEANEEHR  E5-EXMBOBRENLT NAUREEETSH A
FOATHRABRRAASR BREMEARMNUAEE  HERHFS L BGHH
REHBEHHRAEER BRATEHGEARK  GREISIA BRI TA
A AT b BULEF AEHMENRA - BHAE D RALR
HFRL THARRGYHE BLABHBARTHEN  BTABREALER
AARE: FHETE (o REXRTA -BEME - T4HAKR) (1] MéapT
M AL SRR - ASEN - THRESBUBAR  BE2aR 85
B EEREHBEAEE -
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EEREEHY REEHEHUBEZERTH L6 TEER L -4
BN REETHOSREHEES SHOBEE - SEEHREFE -
BHEYG B4R ABEEEREHARAN  PHEHOLEMR - BHKR - &
ZEEGR -AKA BRAEFSIREABABHTHFEMNTH AL BEZIEE
THERKR ARG 1990 SR Pk HAbIFZHEFLERTHRETARL
BREER ERATHTFERTHUBZEREHAEHER 24] TR
Zaftb R m A gisitbmF ERBEEHEXFERTAIETHESR 1 /)
B LA WAt E SR EHETHEIAN 18 MWem® 248
EHE > MERENRA LLARDER & 100um ERERETE L |
R B4R - £ 5L (laser diode array) 95 B L > o 1 4
s d 10K 2EAMA60R - AEANFEREHNEAKLE REZNMH
630 £ 1100 Xl X EH¥ENETIEHETRE  HARH

(neodymium ) #-F47 % B A7 A R &9 75 8 T 12 = 1848 (ytterbium) &+

% va{§4s (chromium) #FRXEBRBSZZER - HAFR BRFERE
HuFZ N HNEBREEHGBERAREREGHMMABEER I Kk
RE RKFEw:  AEEF - XKEMARGEAL  HEIMEAR AHLZHM
ﬁﬁifﬁiidﬁmba‘&ﬁz*és AN MAAHTERZI&L % -ETRE xR
BHARTRE °

FEHROFE BAEIHRABAREALHEAT TR -AELERAR LIRS
REEHREZ AL - AH AR BB ARAZHE  aBRAEFEHH
REMBUZAAERETH AL BRRG TR RRBRERFT AR - AR
PAEHEBRAZHAR - 1970 FRAARPELIRERBTRBASLHEAT
FRGER - HESB  BRALHAAT T LA BRELBAMGTEALN 4 —
REMRALAE B BERGBE AR TRMNARGESZ S - BATAMRTEHES
EHAEAEES R (166=10" sec) & 6RkMy; MR 6 LIKHE E BB A
BIR o s #E %% (1 attosecond = 10" sec) - £ % —F & » A¥% THz 8
SMEwmTRAAE L R{ARE ¥ THz #3341 2 40 THz - BEAARR BATAETHR
HRBABZ—  CHEZEA LSRR RBBESER o kT HAEE
B4  FBAXBLLWRERH - FRTRELREN - RERABH -3

FEAEG SHEEMNT -BRMTEBE BHITE -EEZ45FHET
BIE -SREBBHAYEERRYWEAEHRT - B RABFA T vk b — R4
BELEBRWZIHR ABAATRILATZANIRDEEHAAME
(Femtosecond Technology Research Association, ff#§ FESTA) B SRN A8 B 42
AT FRABL IR -

AFHHOFEZBMERABREFESLHAEHHRAH - THE LB R)
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TRESEMELGHEETRS SHYERZXBERB N R ALALHE
T RMALRETHRSIARYEAERAMOFARRR - thdoil > £
FRMAPHFAEE TR EHE - EARAE  —HMEKELE - XS ER
BEFRRMRE S MB_RFREARAFANTBE TR R U  HER
(Brillouin)# # ~ w248 ~ B BB ~ AINTF(soliton) k11336 ¥ JF MR
% - BHE MESHETHRAME  EHMGEKMHARLCHERLEL
El3Aey x- K Lk o

FRHAFCREZHERAERMHAEFTLEAATH S ERGVE AL
WL A THEHA R RO KBRS RINTIRERER ALRIFER
FEBMAEHEHYMBE RERARARETARERFHRLEROKR] 2L
— b RIPH G R R R oW RBARMTHESRERLAEH T LI T#H-E4b
HRR e AHE  BRAR  FHER RTH NI FRATHHAERKELESR
WEEHEKETAR CHARZERTATHRGMEZ FREARNHR
WERERBETRTAGT AT REKTRAG TS - BT R KA
BTHAERERRARGER

AFHROFOELIEABRRETFASL  EFAER-—FIRBENOFHARA
B AR FARABEABHEAEREATRIARARBAELRAZEDE Y
REMATZEHETARREANAE TH T THA B LBBREREHE
TRAORA - ETARLE-—FIBEHOARLAR CEXET -ERET Y
B HHEEHAFETEEREET AR OOAR - ETARELTHEALA £
FFHFEHER AR PHITARHAR ST AR THRRALAELGH
HABRGERF - RRAERTHETAZTAINARAE £ - KBRAH
o) TIEERAR  ARTHAROABREEMEZZAHER T > WEHITH
FTHERETHARRRE AR TR & #£69 Maxwell’s Equations Bp
T RETZ LRABTAARAOARADEZIEERAT  EERABHHE
RRAMARGHETHRE  ARFOETHRARELFHNGHER -E— K
e "L RAE AR CLOABTANRSATHYE - FEBAL BT R
B BRHMEERNGHE -

FTARFHE KRB LRRAES "2 T2 BFFTLRA—
BREAERTH "ETAS - AR THAROALREEH A AHEA T
BRTHERASERAETFIERRESN  AGFNELEERETAERR
H- BT ERAKBTHARAROLEANEZIEERA T  ERZRELAHE
RREXFRGHETHRE ERMAASHETHRRNAGREEZHHEA

ARNRBLT AR _RRZH T RS NHRI ARG ELSRATH
HRF @ e
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ZNEHRREFTG
(—) AEBEESH

BREHBMBEROGZ S ER2AUTZF&: T4 EH (host
material) - 7& 1 8 -F(active ion) R A L # - EFREZE =I5 A IEF iR
HERER BEmTH TENARAERZIHERY EHFEHTHBEBRER
B ETHEBREK  BELERAS HAOABHBRTHERAS
LT3N8 Z 352 HF AR

1. FxEx#zot

EHEM—EAUR > RURALHEHE > o YAG (Y3AL01) &
Sapphire (ALOs) A X AABANKEAKH ALY S > o YLF
(LiYFs) » LiCAF (LiCaAlFs) % - R MM RIS HERKR > 24
M &R T ROER > ARRA THEN B BHRRERR
R o BBEHEREMEIMHOER - & H#IRHE S (diffusion bonding)
BREGEH EMEEIHAGNS  RARREASEHAKR  BLRE
ANEHREM B —FR EBARHRREERGESHET  TARY
HAALRAATRERFULEEERAGNIYAGHE LEHHH
tt Nd:YAG B EFRHRE » LBABBFHRARARST ~ HF FHasst
HoBEMMRAORBRETERERZB S FiBkEH A ERANE
FRAHEHM LA LBABUBS L BAF-_AER G A A
BABRAERNIMZHBUESTRBRATHOHBEZEZ - BANG
HEBEETH RELLBRIFEHLBUBEHRES M ARE T
MU ARARAETRARENSREE AR EEHSERLE T A
FamASRERES —FH ATF@AE L THAKKBESHN B
MEEEHCTELE TEMo BEZGHEESH » AEKES L > %3
AT 44 980 nm R 1550 nm ¥ EEMAK > AEARGER LK
RRSHEF-PEEREHLNEE THREALZZEHELAGL MAWAL
STH TEMEHEL BFRREHL  CTHEHEMS (bulk) HE
—F SHEETHEMMRRAGFRABARKEGRA L HTH
1K BY % o

2. FrEEET
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EHETHERORERERRBA ATHOPE YO an RS
BETFHE - THHBEN YAG RANEDZ AHFBHA4LGH > Bibif
FRGIFEEHER  RRE THABRK NI g [5-6] - Cr*' 4
90 FREZRANHS Q MMUARAFTH I FEAHRRE M &
R B E RBRZ AR KR £ K K% (water-free fiber ) 2 B> £ 1.3~1.6
pm 2 HIBHEL BAEBRABITRANRERLR > R KEBFELL
& (ASEsource ) THEETH  REABHERAE BEmBE¥THELE
R [7]-

¥ F#3&F 4 (upconversion laser) M » HEM&EFEE A4 -
SESERRAEAGATS  RUEZE - HELEATSH RABATHE
ERBETHOREERRS > A—&A F-P EHEPT » B A
FgM - ARG Me KD RBREMEEHRFA - R Er LiLuF,
TRBETH I B ERBRA BUBERARRATH A LILuF, A4 a0
ARBEWR BEEFAE ARFREAZIEA [8]-

3. HIREERAE

B ARG EME - B RIRE (ring cavity) TRAZLTE 4
BgBR G EAE  FRERIRE KB E AR LGN LR
Bt BAHEAEZFRBELENYRKARBLRE - £5
HEEHGHMLE  BA T4 (disk laser) BMEHAEEA T - ik
— M HomNdE4 > CELARTROKENE, HEZ Lm0
NdE4 FALARERGOHBEAE  TRRARTEZAREHE
B UCAR L4 P A -

4. BARBK

BHEKHARHTRBRALRTHOBEARBTIREZAHER
He o M IEG ML (bulk nonlinear crystal) &9 /& £ - ¥ 20
REERZEE & 1976 £ ¢ KTP (KTiOPO,) A7 &k %] 1980 4+
1% 8L B 5 A8 oY B » 4o 1983 F¢4B-BBO (B-BaB,04) 1989 # 45 LBO
(LiB;Os) @ABIEXRREIE [9]° £t~ %k~ EEHTHOMEL
NREEEHEEABAZFEANE > AN YVO, 4] REE 4
B ShERETE A4 (6705 &%) & (532 &%) & (457 %
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k) ZRé BB AGFERESNSELAE 808 2 Xk—fAK  Bit
HMESFTHEABEARHTHEI MBS LR BRI HEy2
HESH #4050t U L2 HEBFE ERDUVEBEEHFEEEFR
St E BREGBTE BwRBEAXBRETKEK  FEFTE
FREELARFH L -G B2 VELHONBEL RTUEENE
B b s A A 9 R BESMMESR N B — B RMB R RERA ARETE
4 58 0 4o Nd:YAB (Nd:YAL;(BOs)s) » Nd:YCOB (Nd:YCasO(BO3)s)
% Nd:GdCOB (Nd:GdCa;O(BOs)3) » #I A BN Ty AM HEE A 42
A AR RATHLRD  BEEEINT RBALAERRH &
R##RE RANILRRERHRA  BEmSHEAEHHRE &
FRACER —RIES - U HBEREHREL L % E=ReE £
REXRGHE s BRLHEBE BAHLAREER T HRuRETLH  mY
EAMTAARE =TS A EHMERS  BFEEREBZEE K
ShRMEBEE A RE N S EERAHNZIAHFERLAMBEE -

HEPRPIRES KL BP NA:YAG T w B 248 JE&t
MO TRERBERBORE BATKAE PEHRERRBAFHEZH
BoBEE2ZAMEA 1995 £z CLBO (CsLiBsOy), 1996 4 KBBF
(KBe;BO3F;) & 1997 %42 LB4 (Li,B4O7) » 12 4 4 #3345 < & 1000 /)~ 8% >
ARGk ARMES R LB4 Tl Ek(congruent) 4 & B
E R EEMRE -

MRBEEHOAREEESE REZERBRE AKX THHE
ROTRAEFFEEGAR EZH4BRAEERES AT FERTH
BERR -HENELE BN ETEBEAEIZHRARE Bt
hofTHERA LY - BEAALBEERAAR REMMWEME - AR
EZAERFA [10] -

(=) BEAEHBRBR LT TS
FABLAZTHERERAORNL KRTo5hH 1. REOTHAREER 2.
SR AT RBABE RN 3. BRALGHEHN 4. HEBURB B S
AR P EREN 6. FIGHE 7. RARHEARTEELRA -

I REFHABRRER
REARGTEHABRRERTEEARBRRAZEARETER LA -
A+ FRRDFLHABRGRRER  CERATSHRARART R
IR CRERIRIFGHEAZURGRE BN LS Ldt £ 5
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WA EABRERLSAEEGOEA > Gl LIE B~ A#HFAT T £ -
MEHYNE FATFRMRES RARPDTHERKAAHERE
ROAARRERHEEHRFRB - BAARFT AR TERMAREEY
TR B RBFAE Ew K ~ B F REMA - v EHRE -
SR RS EF BT R B AT R LRGN EE TG -
LEBHEE N BRTAEAERB ERAF RLARHIMIL,12] FERE
MO EHTAETEEREFG[13,14] - EEHRBEEST S @ BB
EERGEABGEHSMAEE F Bt a5 XSl R A £
A TR HAAMARE ZBFEIOWER) » AR FEXKRFHR
[15,16] - £ FHR4EME L » BATEE SN ARKRCTEALENIRD
(107 %) 8 B M8 0 35 20 054X 3 18 B R AP BFAK[17]) - 3 o E 48 % [18]
5 kR HE[198 24 R TEEZF K - REH R R EHA R4
B R B A F TR BH20]

BN AELZARBELERAE T ROEZRBIRY  URALTE
FHRENREGRERARELELZ IR ARG AZFIXERZRE
BB RBFETEL - RAEBRFOCETUERZEHLRE + AP AMK
ey @WK ABEE S H2]] c BEUEREMEKBEAN TR HREF
fE3R - ARBREWERZATTRE  BATTERI MR RETET
TRBREBRSGHERE -

. SRR E MO RE AR B

BEXAETEHARNELRRA T AZ— ERAKMAREHER
ZAEBRHER - EARARIOZ20FF > REL BRIV @R HEFHA
Ko RS B -FMHAEEZ BAHEETRRAH TTF
WM ERMABNZEER L - BAMEABRELARBARHEENEF
AP AMMMERZF R MI0OEISER RARABAEZ “giga” (10°) &
AR A Btera” (10'%) Mt - BN EZHRIMCHKAS  HEHR
£ %k EARS] - FHEEASE B ZAMR Z[22] 10k LEH4HE
#%(23] FHEAAEBREE S TREAMATRIETH L5RE
BMERELEBHTEMA) R0 A AKESF -  BABLEBRAETR
HIEMEEHATHE > ML LiE bt 2 Rakr EX B RBA L ROBH
HRBBENTTHATETE R ERZBR  CABRAETFEARZ
3o
. BRAL SRR

REOEHFBANHELZEANANBERE DR FFEAX
REDWRLHE - EHEEAMAT (o E FeR) - FIRDNAFF] -
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AR IR - HE@BENEYRERKCEREZERIFZLEEZE N
ZEHFH o EEBHHEE S AFRANM24] - BIABBHN[25] ~ B
MR B BN - PR TFEEZRAY[26] - B384 E XS F AR
#r[27] -
4. pEpEY B
FRABREHSRE DRI HE BREARBRANLERR AEH
B ABEERBABRELZ A AR HERN - HlvB AT R
AL E St e R B Spm K ¢ AL Atk — 18 dm B3R ) [28] - B
SRR EHNTEANEH Y BRI ERE - BBERHZHREE
FoN AR R KEZRF[29] -
5. kR AEREB
FMABBALHAT TSR BANCTHAGERRZER
Ao R EERMIE(RERRK)  ERAFABHRY X TR IMHE 2
WAL RI[30] - A db it R AR AE LRI R R Rk MRR B R X
EHHERBI] - aNAMEBEA ARG TZREABBFEAFBETZ TaE
SR B kHEAHRHEHARBAALRBETAS TH AR REE A2
ABE - plio kBB GEBFRTRABARFZIX LA AR EIFE
REBKREFTHAHE -
6. gtk
REAZGBAREANEBRGBFRRE  RANLRLHREY)
o FARBAEEREHEENERREHBIARBRERNEN > BAR
EHELZEHT AR BAROEHRHCRATRE  REZHALL
BBAETIAARB 107 Wem® - £EBRAXFZT > WERLH X IMH
A28 LM RERFELRART > BURPHARIBE THESR L4
B[15,16] $ A ELA|RBEHBUBFGRA  FlloFH¥EALE - 2 L
AXAEH - EHEHE T RS - RROXAR - FRERAXZE - A
EHBAORERE - HAEEH TR - KAER -MHEmE - URwRE
BAHS G TaERAE -
7. ARHERR
AN ELRGBERE BEHZRESHE > BRASRH B ATE
HELZBANEZEBARARRAHEAT OB HBEFE[22] - 2491t
FRE[B2] - BRAZBRRB3] - 2 RFTHHEB4] EEZANFARE
FiEH#[203014 4 ~ 16 - FEB - BHEZBREABK

(2) FEbe o Bbb
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—BMmE FREALAESEELGREAZTHABRTEESHR

ZHRAANE REX—BEEHANRHEAT > FHRIHE R LS
F@REREmIERMEOIEREGER0BRIERLROBENEF -
Ao dE st B E S B AR R M Y IR M R B e Sk A R
BOMAFSPLRE LR IERM A TH - AT ERMHE M 53

1. JR &R B4

BHAOR G AHTEE AN LR EHER- B EET
REMERZHREES FHH - FHBHE > DASTRS A — B8R ¢
BF o BEETRA A EHMHE(TH)E 4 Z2 A4 E[36] -

BRAEEMTCRFEELEREORE SRS B oEKE
(LINDOs) ~ 4284 42 (LiTa0s) ~ 4k A 848 47(KTP) S O #/3 H 5§ & - 4R 8L
S AR FEKE L 400 2] 4000 KR - SIRB ML > aBEXF
ZHREEZTEERNEE LR MAB LB - SRAH KT HLR
B B A Sk 859 B 8o (RTA) ~ 6k 8.5 8 80(RTP) & A ¥ 81889 FE s M 1%
#oo R o BEE A A AR U B JE S M R 4R i 44 69 295 48 A% (congruent)
SEEESER BB L BN GFAIHBETRAARL LI LA AW ERE
BB K - sbsh R B RUAR R EAR T AL BB REEES
TRAAEABMTEE M THHER - REGH BT LRSS R AL
S 3k H B30 5 fa R AL S B F 42 A (stoichiometric)4R & 42 & 42 &%
$2 5 B8 5T LU #8 13 4E ] R [37,38] -

FEHARELABARFENGIELKBAZHBARELTHE K
4% 400 5K H&F 5000 £ K - RAHMEBAT T EMABLENRK
AR EEE K LIE[39] - My LARRZ 2 B 6934 H » a8
(ZGP) » &I AR E A (8D E 49 2-12um & B & K[40] - B 5k > A1k
KR — AR F ST BB T ELIE M A F MR A A A K R Sum
AR AMECEABFRESCHAAMCRERM N B LN F BRI
# o 322K B AT 5 G 49 AP (L 4R 4B 43 UC BT £ 28 55 45 5T LUER ) Pt 4 (epitaxial)
IR AER A TRAARREEDE NN —KELRBEABRA G TH
ANt R[A]- AEAERBRERE G RELEHREEELEFNCTRA
BHEIGARER - —5HE - BRELAEHERPIEEHB/ETH
A % 2 K H /1 (ponderomotive force) LT EH A EEEE x-LiE
[42] & TN EREFPERBRCRRAREEXRESNABEHRAL -
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2. FE&GME R TH

WA R ZAHEH I ER T BT —ERATRAK
RYFEMALERBRAFTEEAHF ARV IR AR R
BAOWMKEYEE GRBPIGEEMTRIFESEAZRFEILHA
FEMENE RSB LEHREREAZDEIRAELIESR
MAEKAY FRAAEGLCEBFCETERE— K&K SR F
GEREBETHGL - dA AR RS TIERIBEPRE
AW EHBEOHE ROER > —MRELZEHALETHAR
MRHH R R AR T B

B—EBILXEEREANEREAEHERNAEBBLSNERZNS
G AT E it — iR EH - BHIRR 0 L&k RIS EE
REHFEHMARAL — MR ERY - BF > 25 AR LM
SBHEEENBIMN SRR L L[43] G EIREBA NI
BMEERB G AABERTH E L HELFERBHBREE -

FEHEGBARAHELRBAN T EZHARLFTR - NE— &
ALBE—RBLL4OBMACHRERARATRAGERMEY - 5k
GHAS AL REKERS - LBERA - ERAL - RAHMEL
WAL LI ERERAL -

BErz EMRAIMZIFREABHART GRS ERHFRER
AEME  BRAEBRCRSH AT S RS RUKZFAR - FRMN
HARMTERAERER Tt - AELIREFEUEITHAH RS
TR x-KRE -

HF RO HEERRBCRSFREETHRIIFKMEAER
HiEMAEE  EHBREAR NGB EHEARTAS  AHHZ
AREERUMGEY  HHZREAZ ¥ EHBERE AR5 K
FGEHEMRANSYET  RRER - £ BH 5 - L@AER - F
FEMNEZEE  BRREEZTH

(@) EF4%
EFAEARNBRAELENEIERANTAMBAR ] HREET
AZBREZAE 2 METRAHEAREA 3. FUBRANZEFTAS
BEZHFE 4 FETEABKZIBR UTARIKRHAHERBARERY
FRARS  RAARARXELRRIN -

1. #iRpEF F k% (Cavity Quantum Optics)
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% £ % 2% & De-phasing Time ¢y R FX&FERL—ES Q&
EREYS > RTRBETELEBALRETATHRALLAER
(Coherent Interaction)=] XA & 4 & % & A 44 Cavity QED 3R % > sbEP L3R
BEFALHARER M- LERFRAETROAR T O EERLE
A BFRBEFRIEEFRETER T EE X BER T R8ETFHR
EREREFETBREFMAOBRFAILER 2R EETER4
HERFEHEZAAEETRINGOEREETAZ ALK LA B
REHHRME -

. ¥ & F #& ;8 (New Quantum States of Lights)

BREARAMERZERBIZHERATREL LA FTTFREL K
BHALTHREAERRGTE SEMEFEANEL -SRREREY
REMETRAZC —MRAARTHARER - AEFRAET RYARLS
® £ & R4 T B4 & B(Squeezed State) & § F # 42 & St (Entangled
State)ty - FE A £ ~ FRRBARETHAL - TLZHRRACEHA L
#& JF % M % % (Optical Parametric Process, Kerr Nonlinearity, ...)#4 7 5% &,
DAL RS EETREEARETHEREL TREFTZAREAL
M EFHM BFEENGETFELTEERANEF EM(Quantum
Information) b &4 5F % [45] -

. ¥ H 22 T k% (Semiconductor Quantum Optics) [46-47]

MAFESRBHTUAEFERTETETAZSOTR LT UEH
HBRSEFTALLEAFEZOMEAS BEMETRALAME L4
ARARBERAREFERETAZE—AREABRTARLER - LEAFR
ERFGOARTOEEREFER PAH A DBR Cavity REFHRE
T2 ¥ ¢ Exciton REFTHLIRBEEFAZOTHR > URF A F FHH&H
RUFBATFARREBEATFRARBSENDET AL A4 TRGRRA
BHETRALER R T TH % Cavity QED % » AR S AL KT
#* X 49 B 5% F % R(Single Photon Source on Demand) % -

. ¥ -F & #A(Quantum Information) [48]

FAMAHETFRARVMNAGAADE IR AR TRERE —
M EFRER RN - ETEARBN RETHESN  EH
BEFTAZERABEOARXRBEAGPRAETRARE-—AEARTH
REM - GRAFREEF AR AEIERAE LA =S RBTNE S
EREBOREUAREETRESHEFAETR - T E2HRRACETR
BRTHALSBREBEHMARRS IR EFTTFBHRGFE
(Quantum Key Distribution) » M A & E FHRERA - ETEEH - R
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I

EFHEGTREMRZIRY

~ AT R T A
LT3 h AR EERGTBERRAET G RIETRESEARE
BHERART R EX—LETHRELLARLAHERERGH IS G R
E 2
(—) BT
£k REETHAS > RMERATELERFRL

1. BB E - SARSETAEEHZIBBRAS

BREEHEAUR  REBEZAEHERAMERIDER
EABARSEETRATERLEANER  GFRAFEREH
MHEZERTHORETHRSG AL FSHERRRPNERT
o BAREABGREETHOBERAUERL  KAFEELER
B ARFEBERASHRANEARRRFNGALS > KBTI
SRR S BESEN  BTHRRRALEERTHGER - AMMT
rEPEETZ LAY  BEASBEIRETASHAZHEE
% #f(micro-chip laser) RBRLESHENF/F4HLBELCABE
4t AUMBETRAAE UV &4 BAAMELRBLBLESER
THRLEEBR I A EELUAMBEALETHBTEAZIAR
& 4%, ¥ & 2 5% %] (photo-lithography) # #2 3% i R M A pv T & 4 F &
A o

2. BB KEMAKIEASE KR - THARREHRABHAS

GAREACBRE T HREHER  AFREPERERER
# 2% (global information infrastructure; GII ) B X ERERER
(national information infrastructure; NII )ey K /138 & > fu L IR R
WWW &9RAT  EAERARN S TRERGERRRHE W - F4 L
BuHEAEYKRSASE LR THAREHALEEAS  ©FR
SUBAT AR 10 2] 100 Th/s Z AEBRIEEE L LALTBAM —RE
Kk (water-free fiber) A& > MBELEXEHAMAFTTER - B
A g 4% 2 405 #8 6 .4 1200 nm £ 1600 nm Z ¥ BHAK - KL
BREXBIBEAMZESN > st HBEH (crystal fiber) 2 KATE
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Mok 35 L8 (silica fiber) #a > MAMMBETERE S » ARF &
ARZEATRAUMBES X ASERAZ L/ 0 Bk KMNFE
BB BRI EHARAHK  UERNHEZBEELEE
15 845 -

(=) BRAZEARBHATFS
BRBHRBOER  REABRAZAXAEFR2CABRAASRL

EFHRAT ERZRAAELEHEARBBNGER  aMNEBREL 8

B ABRRAHENEY  BREEFATHRERZIHOEAAZAAT TS

HEREEBIFHREGBHFAL  ERREBNAREEETNT  EA

HEEEHRBRARAAETEOERALE Y @ 0 CHA RO HHE

o RRAABBRBEELSBANCEELZEE SHEETEIARZIAR

FHERBAERER L TRACZIEEAR URALARTR R

TATHRAERZANBEET £ HRABRPATEREBTOCH AR

R-FIHaNERELZ BHERETRATHR(TLE - 84 - £h)EH%

EERAMENMS (G THIE - PHIR - AR - BRELR) 0 ABH

RERRBBEAHAREF S -

RBLARF G4 TF -

. RRRDEHARBEN  BANBRNESBBEALHETRERHAL R
ML T RRREDELRABRBMZHFEAE - AR EH AR A
ERELBBALZAAETFEARI T REBERNEEXHFAB B E
I M-k ABRSMRBAR c ELAR T A S IBHECTER)
SAEAEE(AEFT L) - EARE(ORE AA) - & T4 E(104&/F
E) - FREWE - RMERCTRA - £506 - PR A)ZHE - R
PERMEME AIRRB R BENEERLATE 24 KB 21 -

2. HRABCERF BANRANERSHEREINEMEEEABN KM E AT
HEEEHBENEDIERARTFTZ AL TS > ESRAEE 2
SBAZisF @ (ER1000E R TR E)REREEMIZET BE42HR
AR LT BIBRATAHRLZARN  RARAZIIREREER
ZHE  RAATLFIRERELRMELF] £FZHBP L AL
BRABREAARF(BEANEADCTHEBHIRMA AR EZ FRAHE
BE24) LRFHBAMEZAARBRTHMEEN 552 LMM -
SHREFRE THIF - AARBE -

3. BRALGHERN BAMENFREAR  dREFIEB A BH
Fi-#Rzhhs dNERNEE  AHEBUERBRANE RH
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Ko MAEMBLARREMUNARIRTELBENTT A (HALT
¥) BEALPI2HEEANBBEHINBEAREMEREGF X
LR {2+ EABEE S LR IT R REPIURS R BB T AL BN H
BHE REARAHDELRRZIDE AL R RILWRE EREHAN
B RS  MESRBEESN B0 THERESN - BRESMWESN - &
ERBEEAMAEIT RN - BIMTEEFRELEFIEE KB EAAEFIX
Bas BRI EBRBITLA4E BEAYEEBNMEREES
Yoo RAETHBMAR  ETHEEMARZEA  LHERBHES
EERAEMBESRR -

4. R FERBN BATANELARSER - G S T HERMMHEA
BRAMBLHAE BLBRBERLTQZAE ARBRBHEKH L
BRI BERMBERAMEABUESEAVERAALAER

5. %A B SREMEMAGMEERTLEHNEAT A EAK #
HABREEENGBR - BAkROTRER B L ERFEmR BB
GEN DR R TR AR THESHT T Iivik E REFAEHELK
B CRTENRESEASE | GVem TAWEE MR EHE
HEG  BRAAEEEE BRASHE T R BEN - 5 BER
ST S B EXARGEREB BEY  UBRT—RELAARAMEZ
Mitia o AR MM © XOEERAIH - R ELMEAE - BPA0T
VRENFREFHHEEHELEL - FHEHETHRBERSE
AR FRABALEE BRTANERNAERTEBE ETRATH
mEHERBZHREHA -

6. MY BNAREERAZZEETMMEHE ST UE
BEREREAFELS 2 ER - AR ETTRESEE=RZML
BEHFZER -

7. ARHLHE BNARBERASRAEE T84 SRANFE
Bez Rk F RS RsERESRBERRBETAVE -

(2) Jeshit B S AR -
R IR S AR R T 5 B3 T
RET T S
(1) % H ISR S B A
J5 M9k M b 6 7 3] A S T S R R MR R A
A TR L AT TR b A Ao s B 2T o B F o
3 ORI RAR LS — BRI E R EX SR F R
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PEARKABREZERMAE AR —SFRERZARLE
BARTHBRIERHELMBI R —EHE -
(2) JEF 7 BAR A UC BB o o JE g A
— M AN R A AR T B U o S AR AR B 4T R e Y
R E AT BB ERGEAT BN RILE SR - HUTHB -
BB ST AE 7T T PR SRR B I S A B
a. BALSE/RIb BT IEa REBRER 0B L
AL EBHROBEL LB LU AT REBERE
5 0 AB M &) BIGARAL R B 0 B3 B B AT RS -
UAMBATEEENAFZHEAERBHAGRERE  EME
ABRNEASGSHETHY AU TEREFRMHAEMESH
) A VS &
(3) M AL BRI RERIAZIEG MM H
RO ALRRER - BR2R Y - AHHBREFLAERZNAR -
REIAREEYERZER > BT BA R MBH L - HFARE
REELBEINIBRENIAZIEGHM BB+ HBME -
(4) HreIFEKMEALMH
BABHMREXCENES - ERRARTURELTHY
ITEETURBHF RO T, - o ERIFKUARBEENA
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