RNSHBIFHRE

55, 040605(2018) Laser & Optoelectronics Progress ©2018 (H E WL ) A ki it

IS 20 S P S B L

220 730070

TE  EBG N TINS5 A b, T8 S O A T R O S IR S RON Y R A0 S A R T IE S, R
A IR (14 250 3 Y Bl B [ 20, 1) Y 0 18 3 R 48 R 22 18] 19 R A% %, S B 4 R AT AR g e . R AL
e 6 o v A ST 2 R ik 40 52 T B (DWDIMD Y BR BB 280, Matlab £ B4 1 X 4 54295 43 5 B8 B8 G800t . 07 4%
SR L DR R R B ER 22 T A BRI A B, DWDM HL A7 n] 18 38 Ot 2E R {5 18 A9 E M L i T % 0 B A o g 4 58
(FWHM) 124 0.05 nm, {5 [AIFE R 100 GHz, %77 2 B A GIE IR A5 08 v] P04 ] 3l 24 388 0 R i 34 58 1Ol 2 &%

PR R G

XA ORLOtE s MT IR BRI B HEE T MO

FESES TN256 X HEARIRED A

doi: 10.3788/L0OP55.040605

Simulation on Slow Light Effect of Dense Wavelength
Division Multiplexer

Wu Rong, Hu Yanwei, Yue Yunlong

School of Electronic Information and Engineering, Lanzhou Jiaotong University, Lanzhow, Gansu 730070, China

Abstract In the traditional parallel micro-ring structure, we can achieve the slow light effect tuning by adjusting the

coherence distance, but cannot achieve dynamic tuning. Improved micro-ring array, embedding the heater in the

cladding, uses thermo-optical tunability to adjust the adjacent ring between the phase shifter, in order to achieve

continuous adjustment of any channel slow light effect. We use the transfer matrix method to establish the function
model of dense wavelength division multiplexing (DWDM) and simulate the slow light effect of 1 X4 DWDM by
Matlab. The simulation results show that the DWDM with tunable optical delay channel is obtained by changing the

additional phase shift between the corresponding microcircuits, the full width at half maximum (FWHM) of

spectral intensity for out channel is about 0.05 nm, and the channel spacing is 100 GHz. The method can switch and

dynamically adjust optical delay channel, and enhance the flexibility of the optical device.
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Fig. 1 Schematic diagram of parallel multi-microring structure and transmission matrix

JCAETIA AL 4 — R AL g @ = 27, Ho R
B=2mn /X NICALREH . r NI A N AH
EPAC 0 ARG R, BOCTEM IR AL 17—
F N o N g =exp(—i®), &I BERER
FARLL Ar 38 N — AR SRR XA I
X = exp(—i2nBAr) , W BEAS LIRS 45 7T KR

g X1 o DRI IFHRE B0 PR 1Y) B3 o AT 2 0 1% i o1 450
SR
t,‘(ligXI,1>
T, =l 8 1
1—1tigXi
_klzg()ﬁ ){(I).j1
Rlz,is 2
1—tigX, 2
‘Zi‘2+‘ki‘2:17i:1"“’]\]9 (3)

e, ke, 53500 2 UA — fo A% i S 45 22 ORI 28 SURB
BRI ARE—ARE. B 1) 13,
R AR A RS A N L R M, SR
AR ¢ AR i

bi | b,
:A,'A]M,' ) (4)
a1 | a,;

A —1o| ! R } (5)
o o _Riu TIZH_RIZH ’

0
M,': & 1) (6)
0 g

K g=exp(—iLB) . L 5 ¢ XA AR f4 3R (1 [a]
PR, ORI 7 AR AR FE M OH 7 RO AL 1 R

)
F

040605-2



55, 040605(2018)

ANSHBIZFHRE

www.opticsjournal.net

6 A S A% i A R AL D

)

b
A7M6A6M5A5M,1A,1M3A3M2A2M1A1[ “}:

do

m miy b
{ M } %
My Moy a,
J(EF' My M2 Mg \m27IEu'f§$ﬂJ%EBZFM E’J%EKZFTD
. AT A LB b6, =0, Jr L8 v
i B SN )
ar | det(M) |*

n

I: s (8)

do
A det ()RR EATHN 2L IFBE 7 FRE5F 19 B 38 o
& 5 PR

a; det(M)

T, =—" =

TE VYR R 3T o A A7 o 17 28 g DR A8 Al . sk R A A1
P T BOE R BB LC 7 AR BRI E Y . &

A i iy O A RS

9

D=arg T,, (10)
R B EIER &
a®cff
ANt =——""—, (1)

I(w — wg)

fiw HAFCIR; wy RS IRATR, LR
R0 AT AR A 1 W A A5 A R SR AR N L X DAL H
U, BT DL 2 ORI B 25 R CRIT &40 3k 15 L 42
g OBIER
3 AP B ARGV A H A b
3.1 MHTFEHRE

TEXLUE T I 7 SR 1S 4R 2 B 51 B Sl L, )
FHRUME 01 B8 7 00 18 4 4% B 5, mT DL 2R 6 A
CRIT fFi . IR E WA R, F142 r=10 pm, I F4E
I Ar=5 nm, LA RE =0.87", %
VA 70 4 A SEAE g B B 00007 AT LAAR 3] 4 A CRIT {7
WA AT T R B S G K R AT T
BAFEHIMARR CRIT (R, 361 1 X4 £ E
FH A8 B 6 EIR [ 3H

Bl 20 1 X4 BAEW T E RS HIE, %8I
Sy B AR A A ek R B R B B B B e N R AR
(4 PP s 30 R B B 1B 50 2 ([ A 3 R R 4, A
WO R BOR MRS 7 AR . RS BES
FAUH 2 DNER & CRIT A T35 AR MR &
BT BL R R LA CRIT MK THR 2 4

r+Ar r+2Ar r+6Ar

@@! WO«

input/output
B2 1X4 AR 2 S IE

Fig. 2 1X4 DWDM structure diagram
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Table 1 DWDM performance parameters

FWHM of
Insertion  Stopband
spectral  Bandwidth /
Channel loss /  crosstalk /
intensity / GHz
dB dB
nm
C, 0.05 6.25 —0.4 —25
C, 0.07 8.75 —0.6 —26
C, 0.07 8.75 —0.6 —25
C, 0.06 6.25 —0.4 —24.5
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