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Fig. 1 Schematic of optical add-drop multiplexer based
on photonic crystal ring resonator (PCRR) and
concept of effective ring radius
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Fig. 2 Group index of PCRR structures

WE 1) 78 AB.C.D PUA 35 143 5] ik B 2
KWW EE . I LLOA S DN BOA S E . R 4k
FDTD 3t 5 J7 k. JF 38 F 4% 1 5 1 58 4 I8 I 2
(Perfectly Matched Layer, PML) Sk W& i i1 A &1,
TEABE bR O R O 3% 3 LAY v 307 Bk o o oL
BLC.D i 1 15 00 3] % 2y 258 5 iy A3 11 A4 2 5240
F s B ) SRAS e = Ao R R — A i i k. i 3
() KW D HAE 1 557. 5 nm &b %) 15 Hy W {E 24 922
I 100 %, HA om0 B A1 C Al T2, niE 3
() H/NEL F LD S el AR T B T E5
B 5 £ 100 % AN 4 Ca) 38 J&E 43 A ) . AF 45 3 34 114
S A SRR A 1. 218 pm. K 3 (a) IR 1T LU
SKAFEIE B HFEN 95 nm 4 T #1557, 5 nm
FARCEREARA X (D B AR A 298 /) FSR. 2§
UM, T AR 2] m S 7.11,15.21 A1 31 ) FSR,
K 3(b). & 3(b) #E W], FDTD 144 f 45 5 1 336 (i

W) A5 AE A AT IE S5 1 A SCHR Y 8906 1 i 1R B3k
EOETE A R SE R AT LU (D 2.

100 frem ey go P,
° [ B S~ i
= : L0 ]
=] 80 ‘_— ': e~ e ]
2 s FERY b E
2 L ] 2 9
E 60 F ME Y 3
Z [ BE s} ]
3 1] e
= X 23 20f . ]
§ 40 F S e ]
N [ E 1552 1554 1556 1558 1560 1562 ]
g 20k Z Wavelength /nm =
e d -
5 [
Z [
0 et e ——— e

1400 1450 1500 1550 1600
Wavelength //nm

(a)Normalized transmission of each port(B,C,D)

150 prr e
[ g FDTD PCRR ]
120:— —— Theoretical PCRR -
g OF .
(=] L o
2 . ]
= 60 F ]
Wk ]
0'....|....| 1 [ IS B AT
0 2 4 6 8 10 12

Ring radius R,,/um
(b)Size-dependent FSR

S S RN €N b e X
Fig. 3 Spectral performance of PCRR

2 THERK NEEAXRFTHREN

— UL L RE (AT G % 1T D ) 2R ALY
AN A Ty ORI L 1 () R 2R S 43
T e AR AT A AT S R S T SE BRI AR R /NEL L)
S AE BRI 2 AR Ak B AN BOR K. DUFARION ek
AR REYT T 0 B ABE TR AR R (25 O £ H Ak
Bz 250 C R4 An/AT=1.8X10 " K ', 374
FARE A 0,040 5. RLUE Ry H bR X o AR R 2 Rk A
JF AT AT 5 3 E L5 20 2 R A A 4. i 8 4 Ca) ] LA
B, ERERXEMITHEE, Lk TIET
1 557. 5 nmjfi JB (1 T B R0 2 3 BEAR a2 37 5

100
[ )=1557.5nm
g 80 F
= i
3 60
3 !
2
5 40
=
(5]
&
S 20
Q 3
O : L L X P
3.44 3.46 3.48 3.50 3.52

Refractive index »
(a)Efficiency of 1557.5nm channel



R

38 E

3090 6
1570 pr 100
E 1565 ; 75 g
~ o - \?
= E 4 =
2 F 3 B
14 E 3 9
z 1560:____] _______________ :50 =
s F I A IIIIT : i =
3 : A [P i 2
=3 3 2 ] a
S I555 :g: 425 15
£ -igi= -
: <l 3
1550 E L —— > 10
3.44 3.46 3.48 3.50 3.52

Refractive index n
(b)Dropped wavelength and corresponding efficiency

B4 BT &R S A
Fig. 4 Modulated characteristics of PCRR affected by

refractive index change

EPNF| 3. 52 B, 1 557. 5 nm 3K (106 A DL LA
JC H P A B s DO AR A D s H L 4 4 (a)
g EL B 4Cb) T B R BE A A T SR
TN T A 38 s EL AR B RCR B AE 9020 A 1. A
M N 5% 0 {5 38 19 1E % 38 5. X+ 0,005 (1 47 5 A8
fefg, o KT USRS 2 1 nm.

3 &g

ASCEE G ZYE FDTD i+ 58 5 Bk 58 T 06 1 d
TRGLER A B AR G AR ] DAL 58 1 DG I IR 3R
N AEAN A T GE B B 2 s RS AT A — 45 4
ANCATRAA R T4 e, AN 8 3 7RG T R AR X
B bR AR S A A A AT LS B K B B 2
W T ARG An TGO 0. 005 B Kt ar L
EERZ) 1 nm. QRIS X FhOL T A OADM.,
D 3o A 5 L 52 4 T 1L 5 T e K 0 )
EF.

2% 3k

[1] KAMINOW P, LI T. WILLNER A E. Optical fiber
telecommunications V B: systems and networks[ M. 5th ed.
New York: Academic Press.2008:293-340.

[2] HAN Yi-shi.QIANG Ze-xuan. Study of a novel bi-directional
optical add-drop multiplexer[ J]. Acta Photonica Sinica ,2005,
34(5):697-700.

S — A7 SR UK. BT B U D o 4 A R AR A5 S s [T ). O T

#2,2005.34(5) :697-700.

[3] XU Zhi-gen. LI Yan-he. ZHANG Han-yi. et al. Study on the
reconfigurable multi-channel optical add/drop multiplexer[]].

Acta Photonica Sinica +2004,33(9):1085-1089.

[4]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

IR A H A SR I— , A5. W] A Y 2 K OE A 6 ST A
W5t [ ]. Acta Photonica Sinica ,2004,33(9) :1085-1089.
LIPSON M. Compact electro-optic modulators on a silicon chip
[J]. IEEE J Sel Top Quant Electron 2006,12(2) :1520-1526.
PAN Jian-Xia, WANG Fan, YANG Jian-yi. Linearity of
microring-assisted Mach-Zhnder optical modulators[J]. Acta
Photonica Sinica ,2008,37(8):1511-1515.
WS, F L. 47 1 L. 3Rl B Mach-Zehnder St il £ 19 £
PERHELT ] 6241 ,2008,37(8) 1 1511-1515.
XIA Z X , CHEN Y, ZHOU Z P. Dual waveguide coupled
microring resonator sensor based on intensity detection[ J].
IEEE J Sel. Top Quant Electron ,2008,44(1) :100-107.
HAN Xiu-you, PANG Fu-fei, GENG Jian-xin, et al.
Investigation and fabrication of integrated waveguide racet rack
resonator filter in Glass material[ J]. Acta Photonica Sinica ,
2006,35(10) :1475-1477.
W75 A e Tk AR T B A O O R I U R
R LI ], 6 F 23] ,2006,35(10) : 1475-1477.
NOTOMI M. SHINYA A. MITSUGI S, et al. Waveguides.
resonators and their coupled elements in photonic crystal slabs
[J]. Opt Exp .2004,12(8) :1551-1561.
ZHANG Z, QIU M. Compact in-plane channel drop filter
design using a single cavity with two degenerate modes in 2D
photonic crystal slabs[J]. Opt Exzp ,2005,13(7) :2596-2604.
TAKANO H,AKAHANE Y.ASANO T.et al. In-plane-type
channel drop filter in a two-dimensional photonic crystal slab
[J]. Appl Phys Letr ,2004,84(13) :2226-2228.
QIANG Z .ZHOU W D,SOREF R A. Optical add-drop filters
based on photonic crystal ring resonators[ J]. Opt Express,
2007,15(4) .1823-1831.
CHIU W,HUANG T,WU Y,et al. A photonic crystal ring
resonator formed by SOI nano-rods[]J]. Opt Express 2007 ,15
(23):15500-15506.
RABIEI P,STEIER W H,ZHANG C, et al. Polymer micro-
ring filters and modulators[J]. J Lightwave Tech ,2002,20
(11):1968-1975.
JEONG S H, YAMAMOTO N, SUGISAKA J, et al. GaAs-
based two-dimensional photonic crystal slab ring resonator
consisting of a directional coupler and bent waveguides[ ] ].
JOSA B, 2007,24(8):1951-1959.
SCOREF R A, BBNNETT B R. Electrooptical effects in
silicon[J]. IEEE J Quant Electron,1987,23(1):123-129.
LIJ,LIU A Q, ZHANG X M, et al. Light switching via
thermo-optic effect of micromachined silicon prism[]J]. Appl

Phys Lett ,2006,88(24) :243501.



12 3 SR DU S < TR O T R BRI B O 23 UK AR T 3091

Design of Tunable Optical Add-drop Multiplexer Based on Photonic
Crystal Ring Resonators

QIANG Ze-xuan',QIU Yi-shen' ,JIANG Jun-zhen',CHEN Xi-yao® ,BAI Ji-bo'
(1 Fujian Provincial Key Laboratory of Photonic Technology s Institute of Laser & Optoelectronic
TechnologysFujian Normal University , Fuzhou 350007 ,China)
(2 Department of Physics and Electronic Information Engineering s Minjiang University , Fuzhou 350108 ,China)

Abstract: A new tunable OADM based on photonic crystal ring resonators (PCRRs) is proposed by
changing the silicon rod index of ring region. The provided PCRR also satisfies the well-known relationship
between free spectral range (FSR) and ring radius R of traditional micro-strip ring resonators. The effect of
index change on the dropped wavelength and its corresponding efficiency are then numerically analyzed by
using two-dimensional finite-difference time-domain (FDTD) technique with perfectly matched layers
(PML) as absorbing boundaries. 1-nm dropped wavelength shift can be obtained with only 0. 005-An and
less than 1.4 pm effective ring radius.
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