TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, DH Hué Tap 14, S5 1 (2019)

THIET KE BO GHEP/PHAN KENH PHAN CHIA THEO MODE SU DUNG
CAU TRUC CHU Y BAT POI XUNG UNG DUNG TRONG HE THONG MDM

Pao Duy Tit, Nguyén Chanh Tin, H6 Pt c Tam Linh*

Khoa Bién tw - Vién théng, Truwong Pai hoc Khoa hoc, Pai hoc Hué

“Email: hdtlinh@hueuni.edu.vn

Ngay nhan bai: 20/5/2019; ngay hoan thanh phan bién: 30/5/2019; ngay duyét ding: 02/7/2019

TOM TAT

Chung toi dé xudt moét chip quang hoc duwa trén vat liéu Silic c6 kha ndng ghép
kénh/phan kénh phan chia theo mode bang cach ghép tang cac dng dan séng Y —
Junctions bat déi xitng. Tin hiéu dau vao la cic mode co ban phan cuc dién TEO
duoc ghép kénh va chuyén ddi thanh cdc mode béc cao hon TEO0, TE1, TE2, TE3 va
TE4 ¢ cong dau ra. Thiét bi duoc thiét ké va toi wu dya trén phan mém mo phong
s6 truyén chum tia 3 chiéu (BPM-3D - Beam Propagation Method) két hop véi
phuong phap chi s6 hiéu dung (EIM - Effective Index Method). Thiét bi thuc hién
thanh céng viéc ghép kénh 5 mode trén mét dai bang rong tir 1.05 um dén 1.6 um
v6i suy hao chén luén nho hon 0.1 dB va nhiéu xuyén kénh luén dwéi-10 dB. Véi
cac dic diém noi troi néu trén, chung toéi hy vong, thiét bi sé dugc itng dung rong
rdi trong cac hé théng ghép kénh phan chia theo mode tSc d6 cao cling nhu trong

cac mach tich hop quang ti trén chip.

Tir khoa: Bo ghép/phan kénh theo mode, BPM, EIM, Silic, Y - Junctions.
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ABSTRACT

We propose an optical chip based on silicon material that is capable of
multiplexing/demultiplexing five mode by cascading asymmetric Y - Junction
couplers. The input signal is the fundamental modes of transverse electric (TE)
polarization which is multiplexed and converted into higher order modes from
TEO to TE4 at the output ports. The device is designed, optimized and based on 3-
dimensional beam propagation method (BPM - 3D) combined with effective
indexing method (EIM). The device successfully performs five-mode multiplexing
on a wide band between 1.05um and 1.6pum with insertion loss always less than
0.1dB and crosstalkbelow -10dB. With theabove outstanding features, we hope the
device will be widely used in high-speed mode division multiplexing (MDM)

systems as well as in photonic integrated circuits on the chip.

Keywords: BPM, EIM, Mode (de)multiplexer, Silicon, Y — Junctions.
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