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JF dn A

ARERLBER N 2005 FE 4 A 11 H. B3E 54 200580000325.9. KIPLFR AT Rk
HHIDRBRE

TR
AR W R BA ARG T B R G IO F fR R AR

BRER

WHEA 13 fERENSFETRERRS . BRARBASHEDG
F i A B E 2\ B H SO BN [B] B P A7 5 v R 1 RS

M RE 28 UHTEIEE R SCER 1 P AT —4EN T A& .
B R — 46 T Rk 1201 EAREESREABEEZ 1202 A1
EANHEEHE 1203, EAEREEZE 1202 FEABEEE 1203 HE
i FELRL 1204 B4 B AR A

LR 28 ()T b, BT R BAL R (FEER ) H—XHK
A EEHE 1202 FENBERE 1203 L, BE AN BALEEEE Z
TR, 4R AE R

AT, ULHE—4E6F &tk 1201 HIEN1E.

W LE 7 57 AL RGN R G 1204 FE H M NS FE—4E 06T ARk 1201
T RER, FIF R 1204 KRR, AREEE—4E06F a8 1201,
XRE, HRLYE 1204 AEEE TR (ZRIESEN) HRRA G T R |H]
B (PBG). PBG BE XM TE R ML RN KB FREH ERKER, 5
Yo F AR EEE <. —4ETHIEZE 1201 1 PBG KIS RIEK
A HEER 1202 M@ A BEBUE 1203 BN B E UK SEHE a /Y
KNI o

HIL PBG (WE BT .

E—4F Sk 1201 KRR EEUZ 1202 A REEZ 1203
WA b, NSRRI 1204 B—EB0 8RS, AR, HTE
— TR 1201 ERFEESAFE, BbrEA S AN AR 78RR
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1204 FIPBAAN ERARF]FG a ILAC, RETBCUARAMAHGESRBHR T, &1
RATEAT W MIERIIE R EXFEOLT, BWE BRI 1204 Fif%
BT, AAAERY S M BRALRAS I, ASTRFBA 1204 RESE &M R
Bfo BEFEANMGL, 5N FEASFHH A B RSN 5% SR <R ) 25
—ANFEE R I RO R 2 R BIARALZE 0 2 n BB IR, LG
B 1204 KA TR M REHREEEE, FRETFRAR 1201
i, A R RS .

MR EIRZABA A, 26T MK 1201 5 LUR BRI, ARYE
REESTIEMA, BTEILEN 0, FILER PBG.

Y F BRI, AMBFELESI, M HESA AR AT N .
B, FERSRE AU A, AT 1 A ol R 4k 010 U A 1 B (T ) 7
B S A

PRAE T P 6T B A BB AR LA SRR AR L T8 B fR 4 T R I L
W R . R E R R, FIHHEERK E miERYE,
755 B FORAR R T AT 07 A RO W R R sy, B E
A FERBRERERGEES. X, BTES> AN &A#
(e SR . ZE A RER A% L= AEATE L BT BLRE TS R
BEL, XR—AHA.

HTREEA R, B FRAREEREKFAEZERN. WR
i PBG 5 R&MENEME—B, WHTES BN RERREFATHT
) b H LI AN BEAR 3R, AT BT LA S v 9 B O FR DR

4EE | 3C#Ek: John D. Joannopoulos. Robert D. Meade and Joshua
N.Winn 3%, BEHHE. FLEEAE AT RE—ERPHALHIR
#”, 29+ Rk, 2000 € 10 B 23 BRATH R —IKER,
ISBN4-339-00727-7. 42 T1H& 3.1,

RN A

SR, ZEELA ML T G P A 7E R 7 B a AN REBH A ZEAL AT )R
BI, NEEMF PBG I B BE Y [RAIZE4L

AR BN T R L3R BT SE R, B H AR LR
5 ik 2 PBG HIH ISR (6T d i a8 1 o
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A R [ LRI FH #R) J 9

AR R—MOLF RS, HAEEET, RA:

SR ENR, HEATESE RN/ % 80U AR 2
—aAg 454 (a first lattice structure);

SR, H BRI RN R AR A
TRk 458 (asecond lattice structure); Fll

AT ARGy, OB R TR S — A% SRR BT IR 5 R AR A A)
I FIBCE R R, FHPTIRE — BB S5 TR 2 — S 45 KT B
()06 e 45 H K A AR AL,

Frid 8 — A RERMTASE — BN ERES.

RGP, EXEAAREAS LR —FE B TER
S — AN IALE E B =B R .

FERESEEE S, FPRE=ZmENFEREFRNTEME LA S
R SRR R BT .

RS F, CRAEEMFAE; ERE—ME BN RE
WP E>—AL T FIRSE = A PO LR 3R R 2 1A

AL SEHEGI A, id S4BT A i) 2 D —E 7 O i 2B 1
YEH .

eI S G, b SR E TR 8 2 D — 84 A R SR AF
H.
AR S P, LRATEER AT LAME FR S — A2 W A
R D — AN eSS

FEARESERGIF, EIRAT BN LIRS = A/ REEAR e H .

FEAR S SE R, B IR AT Bl R4 e R I A TR AR A IR AR AR

ARk SEHEg b, LR EEs BA Bshil.

FEARIE LG, FRE—f N R EA S A hRE RS —
I A FRER SR .

FEAR ST E T, ERE—FE BB BE LR —M
5 B B AR b R T B T A

AL SEEE T, HRE—ME RS HE B — R

ARG, LR R AW DR AL EENRT

6



200910138620. 0 oM P 420

R ZA— YA A& .

fEREL IS, PR B - REEMIHNESE RTINS
it Fr) ith 2k BT E

FERESEHER P, ERE—ME NN REREGAE LRI A
B — A X B AR [R] B AR 454

FEREE G, FRE—RME AN RERFTHELS—IAE
4% F A B AR 2R

RIAHIR

AR BRET @RS, BT TURRERREENERELD R
LA R AR T B B R AR, R AT ABh A il b &R & B0 i 45
MR FRETT A58 . X ke, FTLL B BBt 7R 4 i th L
ISR AT o

s P 5. B

Bl 1 A ERRAR PR SLEE 1 KOt F RSB SL KA,

Bl 2 hFoRAR PSR 1 6T S ARS8 &k B e K)~F
s

B 3 hREHERRA R PR SRS 1 s SRS R AA R

R F B

B 4 HFERARPESESHG 1 KT SRS f i B 2R
&, (a) F& (01, 02) =(45° | 45° ) FMEFH, (b) K (01,
02) = (67.5° + 67.5° ) MM, (c) T (01, 02) = (22.57 |
22.5° ) HIEM;

B 5 hFERE 3 Rl EES ST EIUE S R ARFER R
R KA BT

Bl 6 JA K BRI SEHEG] 10— 4 R AS AR ) S AR A

B 7 ARAARBESEHEG 15— %R ER T 5 — M T RIS
NP

K 8 hF A RPRISEHERG 1 6T RAESFRE R 4 R%E
TE W40 45 40 i~ T

B 9 WFEARPHSEEG 1 K06 T SR 4 S BB P
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&l
B 10 AR A K I SERE] 1 T SR 4R RS —
A1) )~ THI 5

B 11 AR R A R BB SE B 2 () SRS e e MLAA I SLAR T

B 12 3R LLFAR D 3 IR ) &k Be i B e 8% 07 i LA B

B 13 KA K B B SE ) 3 16 s e LA B S AR B

Bl 14 R AR BRI SEEE] 4 1 S % HE s HLM B SR I

B 15 RARA R PISEHEG] 5 1 A Se e LM B SL AR IR

B 16 R A R BHPISEHEG] 6 B fAs ey B Ak

B 17 IR KRB FISEE] 7 FOCT BRI AR

B 18 hRARA R BBHISEHEG] 8 HIYeT db 2k kB

B 19 hRAA R BARISEHER] 9 BI)6F MR8 Lk

B 20 SR B EEE A K BRI SEHER] 9 BT SR RS 3 E 1)
ey ALARVR NP

B 21 A RARA K RISEHEE] 9 FI06F &R A I SUR B+ B 574
s
B 22 R AR KRB R SEHES) 9 D6 F SRS B — A el &) 7
TRV ZNZI

&l 23 R R pnA K IFESHEG] 10 8956 T da k8 AR

Kl 24 (a) (b) F (c) A4 HIRARARBAKISLHEG] 10 FE] B EAR
[¥) & B W SR

K 25 (a) (b) (c) Fl (d) ADHIRFAKHBEREF 10 K61
AR A AR B B R 1 PR LA

26 (a) (b) (c) M (d) AHHIRARAKHKSERE 10 K6T
AR B 1) 5 — AN R ) F AL AR

B 27 hFpaARBERISERER 10 KT SRR 1B — 225
T HISLARE

Kl 28 AR FSIE K— 4N TF R E.

HEVIEE: 101 6T RREst; 102 BIFRER CGE=ENRERD;
103 AL, 104 55— SEER GE—BATER); 105 5 ZMkE
W A RIEER); 106 BEHAR; 301 A REEAR: 302 HEd% Sk
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303 HXh; 304 YIAE; 3101 F; 3201 FEEH; 3202 AK%H; 3203 HiAA;
3204 HEHHL: 3301 /M E LR 3302 KIWEWH: 3401 8%, 3501
DA 3601 MEMS HEIHL; 3602 514454, 3603 BHEM:: 3604
/NRYRT AR YRR AR 701 K%k 1301 /NEYFENR 5 1302 2 KN RK HEHK(IC);
1303 ; 1401 FETZERER; 1501 fELBE: 1601 —4E ML) 1701 %
fL (via hole); 1201 A K —4E0F dbfk; 1202 KA HREHE; 1203
BN EERE; 1204 BB

B AL 75

AR PHICT dR R AR AT 58— FA Y REAR AN 58 — R A R
Z— A PR R ATESR — AN BRSNS — Rk 4
e A AR R A AR S I PN A R B U AR A B
B4 .

FERKRWP, FMHE-ME_RBEHNAE (BB ERILT
RETF LS, VT DABhSMAE 2Ot TR S AR . SE R, AKX
B IR G T AR B AT 2 B 028 — AR S AR 28 — SR A% S5 ) 2 1]
HIARX LB R R AT B ER 2y, 1728 — di s S5 M AN 58 —
MMM WECE SRR, TSR EREOE TS,

T IESEIEEI T, 58— A FRER P ED A AT
RS BB A REREAERE L SARL AR —4
B eI SR s 5, (B RAA A IR g5 Rt T L

FEARYHPES, LR —ME BN RERA IR 58— Rk
EAR” A OSBRI, BTIR “ERASEAR TR E S RET
TH T b, BRI R B IR EAR . 2R ARIE A K
G F dR A AR ISR AR T R « SE MY, LR ABAAIRYE
HF AR ARERRR, MRERNSNRENBTSH. ZAM
TESNVESR R EIRAE b, e AR T di A 281 vl T i L R B
BB —FLUT .

550, KIEESBRARERREFTHN—ETR, BRI BEE
AWM B EERAR A “ —4E AR AR 7. TERRN REAR )R
X 4 A SARERFLT, EEDMXEF, BEARTHE, RN
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R BRI AR AL B AR AR, FEARULRE R, FRh C—4E Sk
R,

LIF, ZHRWE, ULBAR AR LT &SR s f) .

(L 1)

HE, Z2HE 1 WARKERINF RS RE L. | 1
RN SE B B 56F SRS 101 P RB S ISR

T RESEM 101 BFZEE 4 MBCREBUER BB CBUTFRA “AR
REAE”) B4 . 4 MCRIBA7 70 4 Bl EER BEAR t1) 102, 28
— AR (EER ©2) 104, - MAEER (BEEHR 13) 105, fiE
HuitR 106, 7EE] 1 SRR FIBCIRES A0 0 BRI, SEbr X eeiia 2
7B B A KRS T ELE K .

[FIEEEEAR 102 BFEAFTESE (BARE) MEL FMERKE
LILH) SRLEE 103, FH—FE ZREER 104, 105 FEA B A
(AR FAE—/RE L —4E &%, B 106 HE&B%
SRR

[FIFE AR 102, 55— AR JEAR 104, FNEE — A IEMR 105 ROERE 1.
2. M3WLER (1),

t1+12+13 { hpy=674tan e /(f { &1} %) «oeeee (D

A H fIGHZ A A & W I F f A 2 0 sh AR R 1) b FRAH,

e — &R KEI I BE B

t1. 2. t3 B EFRRYE LR AR (1) viE, TREIREERE.
2 B Ay RIS A AR VR, EEAR B HLARGGEE B3 PR

T &I AR R A RERROR, BIERZER 102, 55— Mg AR
104 FIEE B ER 105 KB R NIE BTESIEMZE TN Bk
1 B B A AR B . FE R AR SE B )0 7 S AR S b B R =
K EIESRERT, ER 102, 104, 105 KA FUATEML
ENER S FEAERE. BRA%R, BEA. HBHEE. M GaAs
kR, b THIBIZERAR 102, 104, 105 HIRE L4 R FAT PR
AR B iR, RN, BESMER 102, 104, 105 KIEAY
JRFEARER ELF AR R 9 B BB R

B MR 102 (1) SARZREE 103 /E 0 EH AR 106 43 H BT 7T £¢
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BHATEME. R 1 P FRAESMgTD, NSHELR 103 H—imER
mHfES, MSMELEE 103 15— .

MEFZERK—HRENTE (BEA 2+3) #HARREER 102
FHAR 106 2 [ AR RS 55 — Mg JEAR 104 FN3E — MARFEAR 105 151 .
FEIXFIERT, EEE 1 + 2 + 3 BEKAE BN RERP LR
TR RS 103, AT LA S 7R N R _E WA B HIAR 106 (K143 26 2
E AT INE .

HIAEXT, EASLHEGIFOLF AR 101 B, B IR

N RES S BB T amiE: Ha4h, WEmEg i aeE, Bl sE
— AR EEAR 104 FNEE — SAA% AR 105 FIAEXTHIECE 2R, 7] LAAJ A HE
FEHINZEF RN S .

— R E, WM HEE U AEERE IFRES, RAR
AN EENEKIERE. B, EREFRERT ARG T
AR RER, BT EEHMEH SRR 103 MR 106 X
F RN RERNE, B EBEN TS FAEEN T RGN,
STTE R 103 P RBINE S IEERET KK Em. FHXN,
A DA 5 B L4 5 0 K 7 3 ) ' SRS SR X Y Zh g

B 1 FoREISE — g R 104 FIEE — AR FEAR 105 #MEAFH—R
STRIREETEAR, TR SEE B AR PO s (BUTRRRD “Z H) #
. H—RREER 104 FE SR ER 105 #AES Z BiEEM XY @
SRR

B F A S B 58— FNEE — AR AR 104, 105 #REA A AL E
MR SR — RGN, L, HESE Z #, R —ME A
R 104, 105 B H—ANEEBIE, A7 RME Z A 8RR B A
TAEAERIAD. R 1 Fiafpl T, BB —REER 104 1
— 4 BRI CFRE), 5B = AR 105 B—4E Rk 4
IR (R FAXT.

B 2 Rk RIS — N2 — RIS EAR 104, 105 BRI E S/ AR
BRKE, ©REIZAKERREE XY ML PFImE. X8, B
— KR 104 H) R IRRE A d1, B8 AR EEAR 105 B anA% [RIRR N d2.
B, M6 AR X IR FETERAI A .
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meE 2 o, HIA 4R XN, BRZHERRREL. T
B2, ZAEEERLXH R (IR “ @& ) WECE
HE B J7 A B T g (B % 1. d2 MM 6 .

FEE B ESE— RN 104 LREBEARRT, N BEHE al,
a2 Al P RGEH

al=(d2/sin 8 . O)

a2=(d1/tin 8 . dl)

BN EENAD [al | 711 a2 | HTFREH.

| al | = d2/sin 6

| a2 | = d1/sin 0

B 2 iR S BEAREEEE | al | o | a2 | 4Ry
ARig A

FE6F MR I A% S ARG AT AR 0L R, B F6T
e R ERE ST BRI, Wil A Bloch RN, HikEmE7EY
RSP AR LS al. a2 XK SR ) 84 BALKSF R S AR I .

TEI 5T A LA SRR b T8 B Aol s e B LA IE ) U 5 O U
¥e B, SEMFERTE B 2SR L7 i RS E 2 L,
BRAE A RER SIMEEREN, A SMEFERNIIKFE. B2,
LA FREAR P IO F AR B A, BT AR E KT
BAREE, WHmEr SR RNREEIES T RARaEt. A
2, MBI AR SR T SR B EAE BRI R AR RN, A
R R AR B, X S B U A2 R AL IR 45 (Bragg St 414D
I, DT B2 0 5 R B T B BT B A 38 DR AN AT B AN AT AR B IS
B 67 Retr IRl BR (PBG).

PBG AR Ak T E MR 7 4 Bk _E AR R 0= 5045 5 B R B
REZ AN Gk i (B S AR EAE AR/ . IEMP AR B4R FTBCKR,
VE Ay 45 B BT U o R AR 0, R AT TR SR B 7 4 PBG.

PBG ISR BN T30 s 23 () (SR SRR o N AR E AR s
SRIRE . BT IXHE, BEBE RS, 7S PBG. W LATR,
AT A 2R — A EEAR 104 FOZE Mg EEAR 105 FUARXT IS & R AR (L
IR 0 ), Al AR A E.

12



200910138620. 0 oM P E10/20m

ALY, MTARSEN_—ERKENEE, BEET R
e, HZERBEWALETMER. B, —AMNREHEHNERE g
AR LT RARTEE AN B HHRE

O<g<hpp—(t1 +1t2 +3)e+-e- (2)

WM ER MR (1) BT BRI 4 B G L PR A
hmaxe FoUR, MHUBRIRRERSE 1. 24 3. BEHRN (2) WAELURE g
L FRAE, TTRLREE MK d. Blan, 7Ef HEALBEERIIBR T, &
A AR A 30GHz s 5 BPRE T, BT R iXHt.

5, BT hpe~1.1mm, B (11 +t2+13) K EFR{EN 600 1 m,
o e A VAR EE AR RN UARSREE T, t1. 2. t3 #LFE N 150 u m. H I,
R (EXE oA WEE 0mm Ll E 1500 m (=600
pm-150umX3) I TFHEEN.

CERS AR  E5 86515

Hk, 2RE 3, UHEBLT RIEES ) RiEER

70 7 S v A8 B LA JRUEEAR B EU A R RO 217, A RIRAE
FIEYIR 0.001 B RS AR BIE T £ BE BN BUZ )& IR IR
(11 + 122 +13) WEN 127+127 v m. EEFZEHEE 127 0 m A4 RIEE R
102 FIERE ¢ Tl — AR AR 104 KIEE 2 A HE. THENEE
127um 55 Z SER 105 KEE 3 %, B, wE 3, ATH
B, OWHERERR, B4 REEENERRZRT .

MR AR 104, 105 ISR TRE (RFLEITEED 355 0.3mm,
EAGE AL, 2 #RE TN Imm (=R TR 0.3mm+ SRR A FE 0.7mm) .
F—75T, BIEER 102 LK SALE 103 FIRAREN 0.8mm, fEfH
ik 50Q . XL Bkek Bt 2 A BAHFIREIA, ZEEEHRH 18 m )
B9 L 1E B BT FE R o

Sk 103 WKETT MG —RHIEER 104 EHGE 5 R Z1E
MR 0 1, S4RZEEK 103 WK M ME MR 105 LR
FHIZ A ER 02, X, ATUFBAZAAERA (61, 02) 3
5E faAs EE .

B4 (a) Fx (01, 02)=1(45° . 45° ) WEETE, B4 (b)
FoR (01, 02) = (675 . 67.5° ) KmEEE, B4 (c) Fn (0
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1. 02) =(225° . 225° ) WBRRERE.

R BRI HKE 4 (a) ~ (o) BRI ERDLF RSk
S 8T 2 A Zeland Software Inc. 2y 7] #) W) B #E 3% 0 7 15 H 2%
IE3DRelease10 FATH. AHEAE 3 Fiax RTHIER S CERR T
A: SmmX 10mm) {EN R, #HTHHE R DER R (mesh) 4
EIRBEE N 20 N1 K. % “1EK” ST S BRA FRER T
FA A AR ) () A B FE I B 22 1R) o, B S0GHzZ A& % #) FR LR AR K (&)
4 3.4mm).

5 ARPEFLEE 42) ~ (o) i &A@k E R T B
B SRR IR 103 PRI A (Insertion loss) S5 AZE FKAF
HEIE

MWE 5 FafEH, FAEMNMNTFEFXT SRR, 2R &
WEEARMAA . S AIRFEARN R MR E S PBG X MY.

mE s s, 5 (01, 02) = (45° . 45° ) 155 PBG HLE,

(01, 02)=(67.5" . 67.5° ) & FH PBG H KM . 75t
5 (01, 02)=(675° . 67.5° ) 5N PBG LLEL, (61, 62)
= (22.5°  22.5° ) 15U T PBG [ RSN WA o

KRR TESALRE 103 AT SME S B2 6T RN &
KlEIFEdE (01, 02) = (45° | 45° ) — (67.5° . 67.5° ) — (225
° L 22.5° ) HIRFERASIREM. PBG OB T RAARH fAk I
ke 5 TR S 5 2 K M AR

B4 (b) WREKEEEE 4 (o) WEsERLETER, R
BB T AR, W (01, 02) = (67.5° « 67.5° ) Hakt%
BIFEH (01, 02) = (22.5° . 22.5° ) WEEEREBRMFRILT
Sk, BE, WK S PR, PBGERAHHERSRG IR,

— MRS, 455 IS 7 A & 25 1) o B IR AR IR T T R R R
Ko XEHTHN T @& SELS 103 BHRRER (RHES)
ML F7 IR, M4 ERARE. Fit, B — @i~ —
o R AR AR B E X R EE S, BT SURN TR AR Z
ThRE: M 103 (5, AT LLBhAFIE L% PBG.

H— IR 104 FSE Z SRS 105 RO, EH B
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FIR 104 B F RN Z B IER 105 W EREZ AFEE D —A B
JEW AT,

R 1 B, B—RSER 104 15K BB R
TN RE LR (BixEs EREBRN REAN LR LT
PL, ZELREMTRE ZFH BRI, 54h, Bk 106 A0E
M558 Z RHER 105 B8R, Bk 106 [F 27058 — &
FEEERR 105 B TR E AT B,

CERAG ZEAR I 5 — NG5

B 6 FRAsaIFEA K B 6T a4 o 48 A B AR A AR 1 1 — A
BlF. Z YA EAR R L BA AR BSOS . %
I EEBOR B S EN B H S e 1 FEBRNRER 107 B LR EE
H DA— 58 A HE AR AE, RN REEOCN & 2 FIPDRHE I ZAE HI Ak
f. B 7 RoNTEHBATIEER 107 (A P90 A ) af kg AR B 51

K 8 ARSNERERN A M FHFRE. ZaEEE, BT
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