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E1E XRF/ATREMHME

FRLBEUR F BB A R OB = RS2

T/ TR R A WA TR B BT AT A RS2 M
Bedfethn, A EEYE D REE S EA K BT BRI HET Bl MR BEM
MR ERTHEZALB NBBEEMNAE O BN S AT RENBEER, HEZ
B L MPAE RIS, XX TR T /AT REEYERZFHMERFE, AKX
2y 17 DG T M RBEEIR H LK 6T/ T R IT RN R EY
B FER FEFTEG R T EZRE. T REAKS SRR
BES A LR R , B AR I R A FITE 20 5B T — R EHT S, 5 AKEH
BT MIRRBTRA AT RRTE 21 B2 S5 BEAR = LRI R .

L1 6T /BT mEAREE

BAGEMRRSERREBRF I N ELBNRESEX, BN W EELM
BRI RSB P R TR EPRTIR . SRS SHRREERRIR
PP R AR AR — R . RN TA DA MR R B M A SRR A 1
FRAMER . ERX—RIR THE 30 EREFYBEBIRBAZ S, HF/EF
AR BR AR A 42 i L S AR AR SRS, SO SN BR S 3% B A AR B i 1 A9 A T S
kAR
1.1.1 %F@a&

1987 4,2 H Bell LB ZE [ E. Yablonovitch # Princeton X229 S. John 4>
FIFET IS A i 4 B & 588 5T FTCF B A AR BT R Et, & B S s iR
T “Y¥F i &” (photonic crystal) X —FF#E A, 1990 4 H lowa M 37 K2
AmesSBEMPIR AR K. M. Ho FE T B RIEENAFELTEW,

B Ames BF95/NA B IRIS R E RS, 1991 4 Yablonovitch B B HI/E 8 —
ANEE L F RO FH BRI, SE TR 10G~13GHz, BigiHE fsL 1l &
IR S EIEE LT, M e A MEEBRARREIE T FRWRNEE. AT
RS, RS EME P T RABESGER, B TS REBHSW, W 5 W Z T8
HRERRN . e T RAMERBIEE L. WEERE AR REMN RESE
Fe— 2 RO R A HED ], 2425 18] B 3R 5 Y6 B K A 24 B, B T R S B R 9 7 AR
&, © BB FE— B SRR VG N = AR “ Y6 F 28 (photonic band gap, PBG), IR

e 1.



FHRERTE AL T AN BRIE R N , WIARBELES P AL 3. XFRA T I
JEISPE B A B A BIOE T R A, an el 1. 1. 1 FRR.
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o
3D k
(a) (b) (c) (d)

B 111 SeFauik R W45

WRIET R AR P 5 RAE RN A A P B T RUBRIG , WZRARER T — B
AT S A T X 355 A TR IE W BRI RR L T — /‘Eﬁﬁ‘fﬁﬁﬁ‘?lziﬁ,ﬁic
SREOCT AARGRIEASA H B, XA AUBREE ™ A 56T S 8RR TR X R R
BRI , HAT AR — D ROE IR . QSRIE A R 2R kG, HAT MR TOER .
HERBREH R R AT, LSRR, HLRERFE 00 It #iE b w] LAfE
10020536, AnSRIE BB 22 THT BRI » DU T 45 20 B AR B B S T, e b AT S BT A A
ST 8 B, ST RERIE 10006, XS R RA + 0 EEK N HME. o5
A T BB UG AR » MR AT F OB A4 s b 7 R A B = AT TOLE
AN E R,

FERRIBE B » 6T d A ph S ) A oL 504 JRL 303 1 R i R R LR » TR T A i8¢
TR HIFE A T UK IO AR R L R B T N TR A LBy R 5%, T
I ) i A o 8 o O R PR B AR R TR B R 2K

BRI AT F ik RRE R AN T4, J5 ok B B AR A P A FE e 1 ik,
WEAAS T ALEPES BEREY S, BEAAEARKMEMR
BRI 0 L 5% 1 M L P B B LA R B B R Tl E B TR
FI7K T 2 30 AR R) 4 € R S50 2 ey LR B9 PA T B JRL B = R TS M B 1

1.1.2 AEF&HRE

BE— 2B RFSY R IR, 76 7S AT Bt A 2L A LA 28 20 Y R B T A A A
B 7 F k444 (acoustic crystal, sonic crystal, phononic crystal) , i 38944 5 A [R] #Y)
JEVHA A IHE AR, T TR B AR sh A o

Sof B AR R A B SRR OB 9T B I B AR S, (H A F R AR R Y 3R
B B T AR A BRSBTS 2 RA T RAEM I . 1992 4, M. M. Sigalas #ll
E. N. Economou %5 — K 7EFR S | IF B ERTE A1 R A — Sk ) iR B B = 4

B i s A ELA SRR AR RRAET ) . 1993 4F, ML S. Kushwaha 4528 HOt T 4
o Qe
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STEXTPUHE ST SR LAY — B8 200 2547l i 15 FORESE “ i Sh B0 Be R " AT A 2 AR B
FEBT S — NS IG A BETIE S T M BB I AR AR

PP IR DT S AR B AR B A RRAE - 24 S BT R VK TR B T B A A
SR BB A AR s 77 1 AT RGBSR P I, B B S R T AR A B R
BEWTERRIAE1E . FIRE B X 7S T iR PR A 45 1 R R A i Bt , AT RAA o s i
FERET BT

1.1.3 ¥F/AFREHEE

MR B 0] LUR L 6T S A 5 S iR 2 B T R R RS M R Y
1

fch S

A

1993 4, M. S. Kushwaha 8585 — YK 2 H 75 F SR BE S B XF (R F) Sk ok
T bR I T AR A LT T R, Ik 1. 1. 1 fim, WERFTLLE SN
=EHEBEBEBRAN T EZM RZIR AR

£1.1.1 =ZXRREHLER

R (BT fik KF @ik T ik
B BIRR R ED Akt | p BIRR G B B R
Gty “#Rk(ARIE )
" R CRARBOSE R B RS B AL
—— BB R BRI A 515 VLR 5 9%
kT BET BeF
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PR (T Rtk HTF Rk PRk
e | B
- B 8 B BB R 1 I T 1 zi;gi{i;%ﬂm BT IR 25 1 K T A K
i K, BAEEFE o ’ ’ TR AT

B :;ﬁ%i&ﬁ&&ﬁ'ﬁﬁ%ﬂ X — _—

T/ T R B A ST LIRS N 6T/ F AR B R/ 3
B B RIS ThREAL R

6T/ T ARARADRL B R R S PR 5 1, FLH 20 R 0/ B R S 4
ARAL , B R/ SRk B AR, (L RB RS M R U/ B DI Bh . AR N L
T /PP REEHOET /75 T R R SRBE A 18 . @ BREE R BT TT DA R V8 # re i
Ve /PP R .

/P T SRR B AT o AL AT AR .

(L BARPELSH;

(2) RARBFER R TERE;

(3) RAMEEIEZETERE;

(4) BRI, R 7E38 o 0 s RE B/ M BB I A5 4% 5

(5) AP EE M 77 1 A BRIG TR BREA T , e T/ FME B 2 B Ry 37 Rk
Rkt » B R BE U LR BRIE T A5 4%

EFERAERREET /AT RANEESTHE—SH BIERHRE, R
B, I BA SRR A L R B S S PR R B Rk . 30, TR &itd sz
B RE, M. M. Sigalas % AMBIR TERY, E—ENHERXMET . LF
SEHI AT LAF= A e /S F AU,

1.2 J67/FATausshss

HF/FETFREESHARREAL RE. BT SERNE. BREMEEM
BHH B BAR R R D BRI S TEE R RI BL SMRETURA E R
RO FIRITIR, 20 tHAE 90 ERUEHILIRS IR T ¥ RANWREER. XT/FTRIEM
BB BN M S Y B R 5 RREG IS MORRME PORER L SO0
EFEREMFIRRA .

BRI F B FREMBIR TN B, 5 R M R R H & T
FAR,I6TF /75T S B H b il e R B/ 78 B (AR 3h) 7= A A B B

AT /75 F st e S 8 it 5 RAE X R BRI R . BEREER
o 4



HEWHHNETF /TR S H RS S A RREEE A RE R ENETLL
S AR B LI, BIERE RN T/ AT R, TisTE L £
RFNKE I RAE_EERR— B

MATF RAEX—FENRE DB RERIEX T HEN N R R, DL
AT HT SERSESE R R TR BZERE A B E i 6 DR - F BG4 b i e R e 38
W R RO HF- B R AR BB » B B B il T I K A A K RUE , S 31
FEBE G AR AR B0 ) 28 B L i 2 0 48 1 7R ke o DR AR T OB U B IE Rl T
KRR BE , Bt 7 A B0 in ol 48 e LR AR AR AR N B X A A B Ok
T RRA S IE A TR AR A RARE . AT RE PR RN
FRRR IR A4 U 7 T S B AT R P A B SR OB S LA K AR 51 TR A A B S5 1
P M E B R BOE TR ATV R BV E AR . WAh, R T R E
4 B R TR X A 25 KPR RS R BRGE/D , BEAR S T  AR BHT  RE R U K B AR
HFH—AHER .

1.2.1 5hRATRNEENXTFREFARHS

HFRERTIRERE S AR H R BUR. 1996 4F LR SEEHHHIRTY T8 F
AR EARS TR ST REBRE Dt T RIE RSB 40T R
FEROLAS T BEREHE T R IE B A . 1998 £/ 1999 (R E
KT AR BURFIA YSE M T RSB RN

4150 K RT G B 06 F SRR 9T F W OGRS bR B E eERE
PR . 1998 EEE Sandia R LK E K AL BT/ 2 5%, HlfEH PBG H
10~14. 5pm B R FTLLSMRD 8% 59 2 R R B =400 7 R, B HI/E R Llem X
Lem MJ6F B ARBRI Sk , AT LUK 3R B 500 i RBUEE , RIRT 48/ M AR, 7R
Rli_E L% SC56 AR R B8R SE /N (180nm) B AT LB BOE T Bk, X R BA R
TR =46 T R,

1999 48, £ E MIT Bl b T RE RS, R ERKERRF LR HY
BE; 2 E MIT FI3EE Bath K H] & 86 F RIECA L, R MR SUE B RE
B, Bt b Re THARITEE B AR 4, 5F B RE AR TR0t

FEM St. Androws REJERFE b, 67 S ART 53 78 5858 59 W9 4F i 18] P Rk
RJ%, Ot T SRR % 5 WA R K F—BR#E A B 7 Ri%1. 2002 4, St. And-
rows K2 & B T 2 ik AR RO T R, ARG T S A8 6 SO B 89 0
TRERSERASMEEEE R MR,

B KM B RHOCEBN BT B TR T R S50 T RARBOLR T
BT 5 A TAE.

AR E Glasgow KFA MM ATEBAFRER, H XM ESGBRHE
5 B IE /LS T A, BRIV AN L0 & LI R i A Y B BT B AR LA 5 1 AT LB

o« 5 e



B (400 ~ 600nm), 2002 4F [E i Rl H AR K256 & SIO, MRERBEE T
560nm.470 nm.217 nm.130 nm.65 nm, X ~FEEE/NT 3%, Hl & #Y SiO, ATEH
A RART SRR A, E 1. 2.1 frs.

E1.2.1 FEERkEE AR REIFIEA SO, fBR B HAR R

M 2004 4E 3 F H 24 5184 I 106 F b A4 E R ) 25 PECS-V (International
Symposium on Photonic and Electromagnetic Crystal Structures V)2 3k %& , H Al
BB F AR B 2 BN T B

(1)3ER RS S0 (AR . H 4 NTT 22 5] F1 IBM Hi -/ 7 25 5 FH wokG B
1N T AR ] ) S T S5 4 A TR A8 45 O AR, D6 T R A = O R
FE7KSE M 2002 4R 6dB/mm [#EF] (0. 6~0. 7)dB/mm,

(2)3B3REF S ABOE RS 19 B Q {8 : inH T 2# B (Caltech) i B S Bl 5
FARBIF B (KAIST) , K2R A& T A 400, Hr i mg Q (Hik®] 2>10* , 11 i il
PR 100GHz, #ie it Q Rk 10° MEOLas: 7350, MIT Bi5eky 2D 5
3D opal HHZ5 A RNZE KB F AT RERFBER QHM— I,

(3) M\ BT B2k [ 42 J 6 B O IR T i« 2SR A 32 T 2 B I R AR B O
(5 BANER V6T SRR BOERR B 88 D6 T R Y 4y T % R (BT BE X 40GHz
HIIETF Rk 26 TF 6%, FESTA /28 a3 R 0T i (9 42 6 58 BB % - NEC A R Y
HI-SMZ(Hybrid Integrated Symmetric Mach-Zehnder) SR F 3em, AR K G
F iR 4/ R 10~100pm, B 5 S8 B 2GR RSB AN 1em,

(O R 5 Y6 T A B ST SRR 5T+ | . IBM, NEC, NTT,
Konica, Fujitsu, Toyota, TDK, ROHM, Hitachi, ALPS, Sumitomo, Alcatel,
Matsushita, Mitsubishi, Agilent, Nippon, Photonic Lattice Inc % 17 /A &l $2
HER4E 55 4%, Mt R 2R BRI 204

1.2.2 #UKREBETFREHRRDE

1991 4 Yablonovitch 245 th % — Bt 7 ik AR R OL T B B B
SH S B Y T 5 VA B TP 52 7 R R B 2% T R AR T SR

1993 4F 25 E R4 B 52 B R4 100 % BV T SR B AR 7 KR, (15 R
o 6 .



KK E,FTF 1995 FEHIF T EF,

1996~1999 4E, Qian Fl Coccioli. Kesler &40 4k A i H 't 7 St AR i My | &
2R, M T IERAR K, A R T B T R B AR R T REHOR ; FIET 5 A
G T SR AR ST B RO KRR B , K2R 22 1] 9 B 285 B vl 2 5 10dB, 17 BB A HL /)N
5 R AT

1999 4F Conexant [E 5/ 5] F F Y6 fb A 257 P H R U8 A9 58 I 53 1 BB A A1
HOETF AR AR B3 KRR, UESEH Xl R 5 A B AE A B YE A .

1999 4F Raytheon /A &l H B85 K47 88 2 M 3L A9 [RAE B A 6 7 A R
L3, LB E W LR B s ARG B R AT R . EEIM K22 HE T REE
T F AR SR 3 B EIRTRE e RES HmEa T .

B [E Glasgow K2EF AR  200h 4 T 25 % A ok 25 4 i = 466 1 S A 5
SERE AN R b 55 B 1A S R T R TR R 2R, A L SRR AE
500GHz(Tera-Hertz JLEIRN) .

RO FL B O T 5 20 22 90 AR I LUK B TR Z MR . Qian 257 1996,
1997.1998.1999 4EAHLKHE T — 46 F SRR (A5 2R, iE T B (E 5 E 5%
SRR B 2 1998 4F Vesna 251 H Y6 F 5 Ak S5 45 ik A 5%, 7E 18
i 58 L ARIRAS T ek . 535 Rumsey F| N F SR S5 W FE S B B P SEBR T
FESH RSB B INAES ) . BT ORAJLEF  BFR A RIRH T & F00E A& T30 B i
K VET AR , 5L IO UF AR EUAS T FUHAYRR . 1999 4F Troh % XA T #TH
BRI SRR, 3 AR T TEM IS B e RE %, KKK T
0 TS 4R PR

AR, Yo F SR e i 48 R 4R R e OBIF I A RER TR T — 28 R R
T B TR AR S, R R IE W . AT AL SR S U B A T Z N FHRT 5.

AR, BB RA R AR KRS T S AR KRB 5T 5 T BUS T B BE
. ERRFER R KA B T RHE 6 F SRR G S 2R BB i K4k
FIOhFE ST VR R R GE B RS A 5 YT AR R RER —URIB /N YT AR FE At
U I 28 (2 FE A SR BT i AR S M) W SE P 4~ 12GHz FEH5 U I 5 V6 F SRk Ik &
BH 2 T AESCER 3. 3~5. 6GHz i B P %) 28 T 38 410 161 5 v L 22 M T [ 08 2 A L R 4%

(a) PSR A TR (b) B T S FF MR 4R

Bl 1.2.2  EBRREBOR 2B ) 5 B 1 [ 3 A R R AT B R 4%



LML T 8~10dB,3dB IR EEELSE 7 25°AF, HRRFOE K, REHHE IR
B T2~3dB; B E Rk ST O KL, MM T 10dB £4, RERH R
BT 1.5~2dB, 10l 1. 2. 2 fi/R.

1.2.3 BFRE&EHRHS

K HIN T RS, 5 T RENEAESEEERTE
B, HETREREFRENFRHIRET B8, X TR EABEARWEUHRE
1k $EX AT RERG AR R A IR B IR R - R BUB LR R Bk, 20 tH42 90 4EAAH13
W& A AR, 7 F SR B 5T TAE X B E PR AR AR N AL | .

1992 4F Sigalas %53R FA&3 58 M BT T UM B 78 DI RN R R A RHE B A JA
Bk & 2 M R A 3RS A AR T B SRR B AORE B RN , R BsEE X JR B A
H B A BRFGTE B BB S B 7S SR B ML AT T RS9, 1999 4F Kafesaki
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