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An ultra-low dimension wavelength division multiplexer based

on multimode interference waveguide
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Abstract: As a core component for data transmission, the wavelength division multiplexer/demultiplexer (WDM) is

extensively utilized in on-chip optical interconnect networks, where the most crucial parameters for these devices in-

clude device size,insertion loss,and crosstalk levels. To address the issues of large size and uneven optical power dis-

tribution in conventional silicon-based arrayed waveguide gratings (AWGs) ,a 1 x4 WDM based on a silicon-on-insu-

lator (SOI) platform incorporating a ring reflector-assisted multimode interference waveguide is proposed, which can

realize the wavelength separation of different channels. The core size of the device is only 10 pum x 34 pm, and the

minimum crosstalk between adjacent channels is —14.42 dB.

Keywords : silicon photonics ; wavelength division multiplexer ( WDM ) ; multimode interference ( MMI) coupler

waveguide ; crosstalk ; integrated optical device

1 51 &

LR 5 B T HAL H T K A5 R TE
S TERIBE e R 28 1 e aE 15 25 T S i 1 40
FRE e . B0 &2 T (WDM) S H v %) — T
SRR Y REEE WDM 2804 il T H A A
S JRAMDE FIR(CMOS) T2 DL K i+ FG
T2 ) B v B A R I e M A i

T (AWG) b FHARSE ASRFER B4l 2
MTF Z 82 e/ Z o s it fead & =+
AR, DT UROK B JL A 94K JEE T6UZ it /9 SOT &
A ARG TR R T AWG 945571 ALK
KGR B GORASE , Hh L8 7E - 25dB
DA B T2 Ak B AWG SR8 Ry Y 2 P
S, JET RN S AWG X il 115 22 | TR ik 2

EF R HRHE (1999 - ), 2 it 0507 1R 0 RS T S8R MR . E-mail : jx_dong@ yeah. net

BIAEE X (2000 - ), 55 8L WEFE 7 1 o0 e b2 BURE RO HL T AR RO

5 B A :2023-11-24 ;11T H#5 :2024-01-11

E-mail : liushiping1010@ 163. com



W% 5 41 4 No.7 2024

HHRLESE PR T SR T ARR R Y S AR 1173

B JEE AR A oA PR AR AR 1 22 B | DA B R T Ol I i
PR B A B MES IS P S AR B 2
Do fi R b IR TR, AR SO — P T 2R S
MR L x4 P N, MU Z BT a &
(MMI) fy [ B 5, 78 MM Y [ B9 05 008 )
W, ASEE ST a0t L, HErp B S S 4% T LA
Kopdl/ NEEA P A B9 RT3 i 53R [0 )
5B MMI A s sl fig 2 0. S8 10 pm x 32 pm
A /IMZ O RS, DL — 14,42 dB 4 e/ N 2088 3
I, AT WDM 2R 40 10 B v 3t — ol (14 A ok
ko
2 IR SRR RN MMI [RIE

AP S 3 B 130 IR A7
EEE L PR, s s A f T 2T
WP B I BT M E BT B . 5L
AWG AL, He SRR/ T 50 % LA Lo 7Ei%4S
Fyrpr, 2R e — g AT DU
T, VLRSI T FIME RO 4% o s 5 i S
ABCFE B BT W T, B B A A A
WAL I HL I B R & A RE B  5 v, 280d 3R91 S 43
iR [l e MR 223 B 51 I S AN 2 A 9 T, AN
P SR AE AN [R) 1A i 1 3, S BRI 1 0
AT O T I S AR B SR R T I A L
e

P PSSl B B m e T i R e A R R
Fig. 1 Schematic diagram of a ring reflector-assisted

folded silicon photonic wavelength division multiplexer
R B A R T 2 TR S e
FAEZ I T G BRIE B S i B 45 A8 A e, A R
N~ Ny SRR 5 10 B A58 BB i A AR
T S, W i 2 8T WX, RSE 10 um
x32 wm, FIFIZEEH T v & B T 9 T8 i Bt
AN (RIHTE 28T S A% S 7 ), 76 R 9
AT ALt B A I 24 S i R ) o AR B e
R, SR TE U B A 0 A S R AL
CE RS MR T 5 T, AT LA 5 HoR i A
SRR B T, Horh S R TR IR
P RIS ) B = 90 nm , A= 130 nm, P
YLRES00 nm , { FLREHIZEE T I AL =y

TE, &4, s il T, HAGIFE AR e M ek,
TEAVERMBES P T, PRBEAR S 513 5 22 [R)1E R (A A
{32 e AR (V1R 25 1 TR I A U 55 BRI ' L 2P R
FHIRE o AHRI 510 S (B A 1 4 BE e e 22, 1l
AR A DA AR, 22 , Br LAZEAS [R] 9 25 (]
i Ly AR T A B AT IS, N TTAEAS [R] A9 4
s R N ~ N SR KRR R TR
TS I RS DL S B R S5 F s S5 405
FAELL T B TR T
3 XBRFSEH ALK MM &t

MMI A4 28 R G A g s 7 %
BET W X A B 2 Iy GG i & B A T 95, 8
SR H B AT — A B 2 g
1 7 BAGOY B AL B et D S mT LS 50 05
JEHEHE AT Frp 0 DR e AWG il Tk
BT, 2 22 Rk A 21 B 5 3 5 R OB AN 2 S 8OM
13 A R s g T X AR T R MM
FRAEAE A RIFRNE , RA MBI A&, 2RI K

FE R H— T RN T 174 AERE g 7 16 = = jﬁv

b AT AR B NS ASET IR, X N A AR A

FGREEH v = p(2i = N) B B T 1 xS

MMI # F Z 3240, TARTE 220 nm J5 9 THZ 6k
SOT dh 8l b, Sy 1 i BB A5, R T i 220 nm, 5§
500nm [ ZTERESNIE S, BI AR, BRAR AR B0
s AR E 5 E AYHAE
F 1 MMI %3t &%k
Tab. 1 Design parameters table for the
Mach-Zehnder interferometer( MMI )
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Fig. 3 Simulation verification of ring reflector
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Fig. 4 Integrated device single-wavelength simulated optical field images
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