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(57) Abstract: A high-density integrated optical waveguide. The optical waveguide is provided on a waveguide substrate, and compris-
es a plurality of curved waveguides; a rectangular coordinate system is established by using the curving direction of the curved wave-
guides as a y-axis and using a propagation direction of light as an x-axis; on the basis of the rectangular coordinate system, the curved
waveguides are periodically curved in the propagation direction according to the curving direction; the plurality of curved waveguides
are arranged in parallel in the y-axis direction, and the curved waveguides are perpendicular to the y-axis direction, so as to form a
curved waveguide array; and an optical waveguide signal transmission function or an optical waveguide directional coupling function
of the optical waveguide is achieved by adjusting an coefficient of coupling between the curved waveguides. Such an optical waveguide
avoids sensitivity and dependency of parameters such as a gap between waveguides and wavelength in the condition of high-density
integration, and thus has structural robustness and broadband characteristics.
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c(A+ALy=c(h), (4)
c(gap+Agap)=c(gap), (5)
HF, AL, Agap 57 H KAk 519 R 69 T Ak,
—RRESBEERAEHT, (4) XN, (5) XF GBI G 4. BPT A
FEAR K GG L) AR K G 45 M S R AT B M ARFE B IRIFAE T 09 A8 4094
JR. SbEF, LRI IR AA R EA LM S IR T SRS T L.
AR R, XA Add (2) XFARBeETAMEHeGFTE. 2L
%, BABLHEALTIAAZ (4) X (5) Xe9—A4F6, BPH A, P. d. 4.
no BRAE B R ST AAEAF
c(A+ALy=c(1)=0, (6)
c(gap+Agap)=c(gap)=0, (7)
FEAR KOG I B AR K 84 45 M) A T AL TE ) ) AT R B AR FF AL T 09 B A% &
G MR, SRRE, STUA IR R GG A R L M 0 R SRR T R
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B2, EFHTT G, TOALINSIEFZ 0486 6 R ERIE, @
WA E W ey A dds 4], oA R LR TR R R . L S AREF R
R/ T

AT BIFQERARLN, T @eE Eap AT — TR,

Tk —ftk, REHRVATLLOINRE, EZRGIRET, 43 BA484F
JR GG EEEFIRATT B T, A B ARE A T H A B e R £ L 4o
1P, HEF, RESFHERBARALTHAMNTE: (1) AEFEHETHEFHAR
REM (S ZRAIK), LEVAKFEIEET GEFE7 &8 A EF %7
B ZBBIREM A B, (2) B—ehT RS 4H. LEFTaB/EHK,
AR TF3)AART &k 5. A6 58 w A 400nm, & & 8 4] 69 B £ P=10um,
A4 K A COMSOL Multiphysics Xt 2841 8 34745 Al 4K,

B 7-B 11 ARBERA AT T HEFEARTRBAEHGHTALER. 4
AR F, KA KT PTG TE BANS. £ d=760nm 691 5L F AR T
RE T WteE A Fe RRIKKIME AT OB E L. 4 A=0 8, T HikFiRI1LA
HKRF. TAR, EAKFOHEALT, MAEKKGER, AIREFZE 6948
HRBORHIE R, B A MO RSIEKRE] 0.74um B, BPAHEFE AT BT,
E IR G X8 69486 7 B A RUAE, F Bk it 69486 2 R eg e xti s Ak
F OB AR MARE, FFE XA EF T AR K G IEBE AR, B
A=A Ty F AR AT kS A3, % w=400nm, Bt
TSR RIALR ., FIERIRF-E W F- AR F O RBIRGEM, ALK
JEh LT, MBAKFRAELN L4, FET dRFORELS L2,
A (2) ATAFHHL., BSHAEATHREAF N2 AR KEL
(L=100um,200um ) 491 5L F &9 4% farFo B K K 4G T AL, TTOAA B B4
(L=100pm ) 724K K 69K BIE B A (>200nm ) 39 A 45 B AR & 69 4% 4y 0 &
(>-0.1dB) FfRfk ey B8 (<20dB) . FRE¥EH 3P| 200um, &R BHA FT
WA, EEARATAEBRKGEEAN (>200nm ) RIFR GO HEH AR
(>-0.19dB) . B 9 B+ 7 RREVERKE LT G L Z LM LT N 69445 100um
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Fa2 200pm 4L, ARG B AR K 6 R A R AR AL S AR AR & Mt B AR
FofRAKeg B K. B 1028 11 BT T FIH E5) N=T7 i % 3155 692 meE R,
VA T ARG A B AT % 8 38 0915 544, th4e10110107, R P <“I"REFET
tetr, “ORELEFTEH. B 10+ HE T KE L=100um &5 5 F 69 1 7 i# 8
M EF B RMAERGENL., TUAFINZEFERRKRGELETLEA

(1300~1450nm ) ¥ fE HE 3R & a9t i 2% (-0.46~027dB ) ARk 4G & 3K

(<203dB). B 11 &7 7 REEKE LT RS EZ LM ET N 4944 100um
BRI, T AR B AR K 69 BN B AR RE BRI AR & M i 2 R AR K0 &
H.

B 12-F 16 A RBETHAFEALFTRER MG ALR. £
d=760nm &1 LT R I Y A=0.51um B, PIARIK 2 8] 49484 A S A K,
FETAERK GG BB ARF AT, B (6) KT UAFEHL. B 13#HFT
N=2 B4 4% 100pm 69 L F 6948 dirfe B LR K49 Tk, TIAF 2L S84 £
B BB A (~100nm ) ¥ R84 AR G 694 S 3 (>-0.138dB ) Fedi ik,
BB (<-15dB) . B 14 &7 T RELEKFE AT RS g kTN etis
BRI, T AR B AR K 69 BN B AR RE BRI AR & M i 2 R AR K0 &
H. B 15408 16 &7 7T FIURAKESG] N=T 54 % 3545 509480 R, 2L THRIE
S A AT S B EGE 5 A, 10110107, EF<1"REH1E 5124, <07
REFAZ 514, B 1535 T RE L=100pum 695U T 64 R ) 18 4 sk E Fm
PHEE KRG R, TAF D ZEFARRKGEBETEA (1300~1450nm ) ¥
AR B 0 AR (-0.85~0.63dB) Fedikeg #48 (<-9.8dB) . B 16 &
T T RERRE LT A EZEHET A4S 100um 695570, TR 2| &
ARK G KN G ARG BIRIFIR S A A B K B A

B 17-BH 22 AT sk FERR TR GHELER., £ gap=200nm, #f
d=600nm 49 1F LT AEDL T RE B w188 A F RRLEKAME LT 694815 0L,
A=0 i, AR LEFAEET, TUFE], sbifgb XN E R T mA
AR, BETREE, B o EsmFE il BT, S5 ETH
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WF, B A0 B, K ILRARIMG XN 4948 L R SR A FUE, S AARAH
KOG AR AL, BRI K, B A=09um BT, SLET 9384 A FOUF R K
KEAL@ B, BP (4) XTAFE)% 2. B 18-F 20 5 A13HH T AKF (4=0)
2% WK (A=0.9um ) FIAYHIL T A2 R BIR KA 64488 1 B LAy 1
stF AR, BHe9KALA 15.6um, T #KF a9 KAE A 34.8um. TAA 2],
H TG0 LN FARS B, T kS0 B EA LIKKAR L, FHAAR
RK&gFF, £ 1dB #9484 E T %155 T8 200nm, ok, Tk F44658
LGB E. st LR FAAH A RFEeBEE. B 21 8 22 A
HETTAGELRSBEERT HASFB/EEGHEEFRL, TUHIE
1350-1550nm JE A K5 fE B RAT 1948 6-5] 5 —RILF . ML ALK FA80 %
b b A RO K PR T K A B ALK,

B 23-F 28 4 & Wik 5 LI SARMAR S 697 A5 R, f£4=1550nm &9
HOLTFAIT R % 082 A Ao LR RF B gap LT 6948 & L. £ A=0
B, AHRA LGB, AR E], SEBA K MK F BB R
AT, SERREE, BHB0REIrREALLLLRE, SH£ET
kS, BP A4S0 B, RILBARIK S W 49495 A SR A i1, AR
18] BB 49 WALIR BT ANE . 4R M, B A=09um B, HAT69484 R L R
B BE A AL, BP(S)XFTASFRH L, B 24-8 26 53+ H T Ak F(4=0)
Fo B W - (A=0.9um ) AP LT £ R R K AT 694885 . TR B An o B A
st FHkS, BHeREEA 23um, &k egKE A 34.50m, TAEE,
ML T HRG AL F86%, T kT8 6 8 LR LIKO#4 /A, £ 200nm
b R TAC A LT R4S T 1dB 9486 R, LIl B ik sAes
RAEGEE. TOWIEFELHRTFEAG LESHAOE, B 27 F2F 28 AW
BT R R GRS BT sk FARL BB, T LA B RAE gap
FE 200nm~400nm X5 B K TAL, KIS BIRETF 4B F — ARk S, Wit
Yo Bk SAB A B 04 1 B T 5 19 BB U v R B AL AL,

AT T ks EZRGh LRSS EIA:

1) ME—K T30 A AE T RILEAE G AR FH R85 69T Wik
SRBRLEM, ToA LI A1 B IR B AR L.

13
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2) ME—E TR O AT RIS T WET, TAEIT
S EOE N /W F R e i)

3) BT Wk K I AABE, T A RILTE IR IR T B A4S he

tr b, RLIRM ALKFE Wl -SRI R GG IE RABS ﬁ%%ikwM$
KK FAE 4, R E w5 F k69 BAB s T KR a9 8 8 MR I 691K
BIRKIE T KA T IR F T R4 RABEAT T A AR R GGTE T R K
SA T 6 R T R S48

KERE LITHE LT RERE, RWRFINI TRM, §HF R
A, BHEERTRE.

AR P o BAS 52k KR 8 2t ag o7 XAk, A 60 E EJ5LIH 69 HR 2
5 b E B TR Z AL, AASE 64218 A8 B AR ALER 4 AR A TLBP T,

AT B T BRI AL B 4G R Ty KRBT T M, 2 B 556
B &G540 R A T A B MR KL A6y 7 A B B B R, T RARY
—REHAAR , RIEALPHEA, £ T T XA EE LA AR
ZAE. GR BRI, ADLH A N B B B A KA A PR
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m M E X B

1. — RS BEERLES, PrEkF X FRhSFARE, LHEET,
045 ST Wk,

AR T @k T T adbydh, b a b xS 3 A A4
Z, BEATHRAAALRE, TRT kS EETEEES G ETRET W56
ERBHT

BT WK TR E TR y 55 & AT, TR E ik S5 PR y 4
WAL EL, RS hkFES]; BEY AT Wk FZE e s A T
BT i A0 509 I 15 T o fE 3 H IR T 2 @488 T e,

2. AREAAIERR | FRe—FF & B L ERALKT, HHEET, A
S RBAREIT AT kS0 E hikte. T A H. NSRS K. BRI
FAT R GG B OABPTEE o K564 B B8 P kAT A .

3. RERAER 2 Tk — S B EERLKT, SHEET, FTiEsB
SR ERER A c=colo(dnPAned/P));

HA, c AR T HEFINGIEEF I, oo H ALKRFZN 587K,
>0, FTEAKRFHFH —HERFERF AT AAT 8ikte; PAHE & RS,
d HE-FHD 4 B B Ke, d=wtgap, w HIEFTE, gap H ik -FZ 18 &6 3E;
AHNSTEK; no HATRITSHE,

4. RPAF BRI FEG T SHERLERLET, EFEET, &
Jo(Am2Anod/P) )T 0, Frid4g4 2400 F 0, i bk S eds: F—AKT
MEZ| AR — A k%7,

Pk % — B K5 1% 5| L3805 £ ATk y 5 FATHeD 09 B — B K5 ik
F AR FES QIELE T y P ATHE G SARSE AT TR — AR
FXE OB ARF THES AR TR B 25, BFESE —ARFZ
8] 49480~ R HUA BT ik 8 — H ok S M 6448 A KK T 0;

ik 8 — AR 69 b 8 5T A T ik F 7] 69 N\, ik T
W IR RS GG 5k 5 AT IR B Z HORFEI 69 I N SEATE, FTiA S — AR T
7). PR S Wk FIES) AR PTE S — Bk S5 TR RBIR M, PRE NS
Koy BT iR 5 — Ok F T2 6 8 n\SH HE NPT IR Z BARIR M, PR iR NS AR P i
F—HRFEI b TS RER, AT WEFEI b T ABSFLHKk
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FTHANLRINTAE S AR FED], b TR Z BRI M N &G EABE5R 5 5T
R 45455 E AR AL, %%kﬁhﬁ$%%ﬁﬁ%%?%%%

5. HRIBBAER 4 Pk ey —H 58 E EREES, ftﬁ‘/fi/ﬁ:?’ BT K
KT LIE S N FTR Z BRIRGE M), S ATk Z BARFRLE MG x 4h 75 &) P AT HE
7.

6. MRFEARFNRR 3 FRY —FHHEELERUET, EHFELET, &
Jo(4m2 Anod/PA)% T 0, Frids84 28 F T 0, NALAERET dkFHE7) F 44
Hr, FIEIERBAKE LG R RS T 6

7. RFEARFRR I ARG —FHHERLERUET, EFELET, &
Jo(Am2Anod/PA) T 0, FTEABeZ KT 0, Frid % wag o4 7) BIK 6,35 A AR
PPt @ik 5 MARPTIEE sk 538 y 457 @ - FATHD) . SR ILSE R RS
TG AG ST e

8. WRIBEMAIER 1-TE—RTA G —F G BEERIK T, LHELET,
FTid % sk -F 69 B T B R XX A y(x)=AcosQnux/P+p);

b, YOS RAT Rk FHEANRT SR, A AT HIRE;, PATY
Bl oA E @ iie,
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