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Abstract: The finite element method was employed to analyze the effective refractive index and the
dispersion characteristics for sub-micron As,S, chalcogenide glass ridge waveguides with ridge height of
850 nm, ridge width of 800~2 000 nm, and etch depth of 200~600 nm. The results show that some
certain structure ridge waveguides have anomalous dispersion for the quasi-TM mode within optical
communications band, and their zero dispersion wavelengths take place the blue shift with the increasing
of etch depth in the same ridge width and ridge height. Moreover, there are two zero dispersion
wavelengths in these waveguides with an appropriate structure, the As,S; waveguide with ridge height of
850 nm, ridge width of 1 000 nm,and etch depth of 350 nm presents two the zero-dispersion wavelengths
of 1 510 nm and 1 746 nm, and the dispersion value of —28. 62 ps’ « km™' in the quasi-TM mode at
1 550 nm. On this basis, the As,S, chalcogenide glass ridge waveguide with anomalous dispersion was
used as an optical phase conjugation medium.,and then applied in 220 km long distance fibre link with 3 X

40 Gb/s high bit-rate wavelength division multiplexing system by the experimental simulation. The results
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show this optical phase conjugator based on the chalcogenide glass ridge waveguide achieves availably the four-

wave mixing effect and offers effectively the dispersion compensation for the whole system.

Key words: Integrated optics; Optical phase conjugation; Ridge waveguides; Dispersion; Chalcogenide

glasses
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ridge waveguide

0323002~ 2



ARARIL L 45« S (IO AOK 7 R BH 7 TR i 3 B L7 2 A o 2L 5 b 4 B2 T

K2 1550 nm) s R SIO, 4755456k 1. 458 ¥
BLwE 2 F 3 88 (IPG) R 35 )2 I i 8 ok 1. 520, 7R i
T B, IG5 H RSE R W AOK 9, #R 998 10 1k &5 SR 3%
Bl 850 nm, % 800~2 000 nm, Z|MEE 200~
600 nm. [FJEF % EF|P K 1 550 nm BT As, S, B K4
BIIE = F SIO, bR 78 P @80 B b T L2
W& SiO, kL
2.1 MBS ENERMGFENE N

Bl 32 m H 850 nm Y As, S, HIE Ik T 74 #
TE i TM BT B9 A 88087 5 8 n 5H 58 W HILZ)
MEREE R B R (PR 1550 nm). # 3(a) B fEHE
TE #:0F [[]— % 56 8 37 A R 55 3 Bl 20 ol T 2 A 88
U 2R OG22 5 A HE TM B2 A RO 3T 3 0 %
P A 3Ch) G Fe A i I IRCE A O T ).
N 3 o IR A5 T — 8 I, BE B 20 TR B Y 3 3
A BT S AR 5 20 Pl R BE — s I B R B A
AT BT S AL B A )N

2.34

231
2.28
225

222

The effective refractive index 7

2.19 ! . : . :
200 300 400 500 600
Etch depth #/nm
(a) Quasi-TE mode

230

227}

2.24

The eftective refractive index

— W=800nm
221 - W=1000nm
7 #=1500nm
W=2000nm
2‘ 1 8 1 1 1 1 1 1
200 300 400 500 600
Etch depth #/nm

(b) Quasi-TM mode

H3 Tk As,S BHKFAEE TEEXNfE TMEXT
A E e G T AL IR B X R

Fig. 3 The effective refractive index ng of the quasi-TE and

quasi-TM modes in sub-micron As,S; ridge waveguide

depending on the ridge width and the etch depth
22 TRARABBEEHLRSEH
B4 FIIE S & As, S, R BIBHIL I FHH TR W
A5k 1 000 nm fil 800 nm Bf fE Rl — B & H N
850 nmfi & A A 20 ph R B A i B £ 18T 4 () Fil

& 5(8)@%%{%% As, S, )lL%ﬁI%ﬁﬁ/;ﬁ%E%ﬁ1§

600
E 400
=
& 200
£
) 0F
- =-=--h=600nm -=== h=500nm i
,200 L 1 n L 2 1 L 1 L
1300 1400 1500 1600 1700 1800
Wavelength/nm
(a) Quasi-TE mode
600 e ——
;E PP
A As,S5— h=200nm
i’t 200 L+ #=350nm= - -+ h=500nm
E o s
&) 0
=200 L

1300 1400 1500 1600 1700 1800
Wavelength/nm
(b) Quasi-TM mode

A4 %% 850 nm.% % 1000 nm t# As, S 3 5 & T B % ik
RETHE S % GEEZ 1550 nm KK & 2 4 F 5
350 nm T~ 8y 4 3% 4 A7)
The calculated GVD in ridge height of 850 nm and ridge
width of 1 000 nm As,S; waveguides with the different
etch depth (the distribution of mode field in etch depth
of 350 nm for 1 550 nm wavelength are inset)

Fig. 4

600
E 400
S
< 200
o
= ol As,S;  ——h=400nm

= h=500nm:--- - h=600nm 7

,200 n 1 L 1 n 1 " 1

1300 1400 1500 1600 1700 1800
Wavelength/nm
(a) Quasi-TE mode

600 T J
)
b R As,S;  —— h=400nm
200 | === A=500nm:----- h=600nm

200 . . . .
1300 1400 1500 1600 1700 1800

Wavelength/nm
(b) Quasi-TM mode

B 5 %% 850 nm.# % 800 nm ty As,S; K 5 & T F 4 4
RETHE 88 % GEEZ 1550 nm KK & 24 F 5
400 nm T &y 4 37 o A7)
The calculated GVD in ridge height of 850 nm and ridge
width of 800 nm As,S; waveguides with the different
etch depth (the distribution of mode field in etch depth

Fig. 5

of 400 nm for 1 550 nm wavelength are inset)

0323002~ 3



e F

EE

BN TE i F %A BB & OB 4. B
TM #5220 A 76 RH i, an & 4 (b) FEl 5 (b). [\] B
El A A 5(b) s 76 [/ — 254 . F e Bk K L &
Fifl Z1) ol R B 3 R B EE RS W WS 1 000 nm [ £5 44
oL Z0 BB N 350 nm B 600 nm, F 44 HE K AL E A
1510 nm B FE 1 458 nm. 4% 76 28 >4 800 nm B, ZI|
MR B M 400 nm F] 600 nm, F @ 7 I KA B M
1548 nm# £ 1 490 nm. {H5F B EBEAE 1K
A Sy IS B WA S 850 nm,
9 1000 nm, ZI P EE SN 350 nm B, A 6 HL
WA 1510 nm 11 746 nm, fE P 1 550 nm 4b
FEUE N —28.62 ps’ « km™ ' ;EH M 850 nm. B TN
800 nm . Z| T L 400 nm I, P A ZF (0 B K 43 ]
A 1548 nm 11 685 nm, 7EPE I 1 550 nm kb A HE N
—1.81 ps* « km™'. 534k, B 4 FTE 5 B4R E R R 19
G oy A 45 i T B AR H .

M B 25 R LA, WOk R 4T 0
As,S, AP HE R E FAHEME TMHA T A H GVD
S RE L, BRS80S 8 0E v 200 %
A ] DA R R B0 B A

i 6

3 ¥ OPC F WDM % %

FIHWAIOK As, S, B 5 38 38 6 8 Ik 5 B AT 10 RH
B BUREYE S IR A R AR R R E A
OB ST . 25— A R L R AME LT 6 R i LR
(A 1E €0 B/, (6 15 05 25 5 SC B FWM 2 Ry, 36 % 4 &
850 nm . % 1 000 nm, Z|{H PR JE 350 nm Y As, S, &
Bk 45 89 /E i OPC A Jit, Ho TM B0 R % K
1 550 nmAb iy & BL{H JE —28. 62 ps” « km ', F R
W2 0. 91 pm’, EL M FH R RE 0, h 3 X
107" m? « WY g 59 OPC R T3 BE 25 O 2F
BB 1 7 2 (518 WDM & G2 b, il Sl (o B R 2.

FIH OptiSystem ARS8 {5 B T 340 Gb/s 1)
WDM # 4t . 5 1 8] B R 200 GHz(fF 3# 7] jf K, 7] L2
s ph AR 2 PR RN 5| A 38 SO A 1A A [ B BRI A7
w2 H. B 6 R E N 6 em B BK As, S, LR
PH IR S0 2 1y OPC R TG £F B 4 i = (5 18
WDM i {5 & %t , OPC 1ij i 19 6 £F 4% 4 BE 25 29 105 km,
OPC J5 % W 6 £F (L S BB R 115 km, B2 AT 18] AT 38 hin =5
THREF K 4% EDFA.

______________________

OoPC |
@y i
]
Y ol
1 —_— P ’:
- (4 }
—— @4~
1
As,S; ridge BPF |
i
1

waveguide

ETEHK AsSs AKH BN K FMAY OPC B T =®#E WDM R A B 7 & A
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