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Si g 337 FEE A%
Si g52= 7F47] (Multimode Interferometer)?] EA <«

Characteristics of Si Multimode Interferometer Couplers

for Si Ring Resonator Implementation

We investigate the characteristics of Si multimode interferometer (MMI) couplers that can be used in a

Si ring resonator. Various MMI characteristics are obtained with Lumerical Mode simulation.

-3 A7 (board-to-board, chip-to—chip) #H4 &8 $3] silicon photonics 7]&°]
3 drEa ok 2 F, 2E MRy Y8 ¥ %’— Z71(Ring Resonator)& ©]-&3l= WZE7]
7b Be A g, ole AL WA Fdo] b FHAH o] &olsta, ¥ F& HGelA
T AR hesive ARE Z27] dieold [1] EE&AQd ¥ 37 7EE SdAE 2
(coupler)7} #a1, &4do] AHow wg WE7|7F a43te Ade #Y Q8 H8F + dojoF ¢
th[2] dA @ 7] 7@ Bol AMREHIL e BFY AF79 B F, gapeltt Holw st o
3 A% A=rt A #ety] WEd SAWS ] mE 379 Aol E d¥E e T U
t},. o]o] Hl&], TYFEEZ ZHAM7] (multimode interferometer, MMDE W34 Zg 7)ol HsjA
polarization dependencett ¥4 Wstel disl] 2 wzsE FHo] d7]d, £ AFdA= [3]
MMIZ o] &3 8 F27] 78& EX 2 MMI 5AS simulationg E3] ZAs|E gk

¥ 1 & B A7eA AHEE MMI 7|8 & 33719 Fxkolt, g FX7[& 8 ume wkd
F e MMISE 129 22 Zolg JHd =922 74 HoJrh MMIE &£A9] AV|E FA #
E7] fte 94" &9 =927t 42 1/34 8"l & paired interference 2 TASA T [4]. A
grate HE AFSA g € 12 9AAE A HY, HF £9 dgge vdH 22 o=
TRt
2

a’a_*—2aa__.yC0sO+y’

P — mmi mmi ]

1-2aycos@+a’y’

o714, o= loss coefficient, ¥ coupling coefficient, »= through coefficient, 6= Ho| 2
g wF B oo Qv gdstelt. MMIAA Y 2o BRE (am)E P+ F éitﬂ, &4 o]
e ASE 19 #E Zed 32 AHA d (cos6=1) &8 P7} 0°] He AH, Fa=r4d
9| £ critical coupling®|& 3l ©o] A 7 WX E &0 A o ¥ TV T3 EA
% 3¢l free spectral range (FSR)$} full width half maximum (FWHM), 2 Q #t2 ozt
22 oz Ued 5 Jdv FSRH Q#t2 o 3179 SA4L 2A4se 8% 8400

2 n,Lyra
FsR-2_, gq-—24 "
n L FWAM A ra)

g
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9 A rEo] ¥ FAV EA FELS MMIE 83 o Zdo] ()9 through coefficient
(0ol &3] 29

B A Fo| A= OPSIS-IME foundry A18]27} Al #3t= SOI 718k Si Photonic &3 & 7|Hte 2
220 nm® F7¢ 500 nme YHE 7MF =2 E AAHY. F9rt 298 3 v B ode £
%=(a)& foundry AH|&7t AF3tE 20 dB/em #& AMESAT [6] &2 2x2 MMIAA 743
&Hdo] A E Z¥dd F 719 image point7t AAPFHE FZRE AASNIT AAMT EAHAS
W=3 um, 4 um, 6 um¢ 37FA] El¥<e] MMIo| w3} LumericalAt®] Mode Solutions< ©]-& 3
simulation®. 2 EA 3Rt o] £4& g oz Z}ze] W o2 Zo|(L), ¥&(y, nF FHZ(a
uvDE T3, o] ZHE 1550 nme] FHFAA o ¥ FIFSRA Q@S 73 ZA{E AA}e £ 1
o At 29 2 & ZF A%l i A EAS BAFE

Am

£ 1. MMIZ °|&%& H9 54 &

i

A\ Ly L V4 2 ](2 A a FSR Q

3 um 102 ym | 70.7 pm 0.110 0.766 0.876 0998 | 97 nm | 4088
4 pm 186 ym | 87.5 pm 0.383 0.419 0.802 0998 | 79 nm | 1256.7
6 um 416 pm | 1334 pm 0.348 0.390 0.738 0997 | 52 nm | 1713

2 £ 9o, Wr ZoldFLE &40 ZolEaL v9 azke o7t A A critical coupling
A oA AT, AA Lol FolEo] Y| o3y FSRe| Tolue AL FAd + 9
At SAT™, W =3 um 9 A4S, 29 204 B & Ko, MMI Wol A4 HE moded] A
7b HolA A &H ol image point7t BPERA FaL o]2 <l o]2 <Qlaf Qgto]l RolxA Hrh
o|&, MMIE ©]&3% 3 F317]9 Af, W& UF &4 F &S AAEL

s

W=3pum W =4pm
% 2 MMI yHle] & 1550 nm o] Hu} vk
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