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Tom tdt — Mot thiét bi dinh tuyén hai mode quang
phan cuc tr ngang (TM) dua trén cac bo ghép/tach mode
Vé6i cau tric dan séng rid nén tang SOI duogc didu khién
linh hoat thong qua mot b dich pha (PS). Ngoai PS, thiét
bi duoc tao nén tir cac yéu td co ban gom mot bo ghép
Chir Y ddi xting va mot bo giao thoa da mode (MMI).
Thong qua cac phuong phap mé phong sé (3D-BPM va
EIM), thiét bi da duogc chung to c6 kha nang lam viéc
trong mot dai rong ciia budc séng bao gém ca bang C, L
va hon mot phan ba bang S. Trong d6 suy hao chén kénh
(IL) va nhiéu xuyén kénh (CrT) lan luot la - 2.58 dB < IL
<-0.21 dB va -20.45 dB < CrT < -44.7 dB. Hon nira, Véi
kich ¢& 4 um x 208 pm Vva sai sé ché tao twong ddi l6n
cua thiét bi 1am n6 d& dang tuong thich véi cac cong nghé
ché tao mach tich hop hién tai dé tng dung vao cac mach
quang tir bén trong cac hé thong két hop MDM-WDM.

Tir khoa- dian song dang noc (mai), giao thoa da
mode, sy lan truyén mode phan cuc, Silicon trén bé mat
cach ly, quang tu Silicon, dién ngang, tu’ ngang, phuong
phap truyén chum tia, phuong phap chi sé hiéu dung.

l. GIOI THIEU

Céc mach quang phing dua trén nén tang SOI (Silicon
on Insulator) da dwoc ching to bai kha nang hoat dong
V6i hiéu nang cao, suy hao thip, bang thong rong va sy
didu khién phan cuc vai tc do cao [1], [2]. Tu do, ki
thuat MDM gén véi vat liéu SOI phat trién manh va dong
vai trd hét sic quan trong nhu mét trong nhiing huéng
tiém ning trong viéC Mo rong dung luong truyén dan
quang tinh dén thoi diém nay. Khi ma su két hop ki thuat
MDM véi ki thudt WDM dé néng dung luong truyén dan
quang Ién gap nhiéu lan [3], [4]. Trong ki thuat MDM,
nhan t6 phé bién nhét dugc cac nha khoa hoc quan tam Ia
cac bo ghép/tach mode [5]-[7] ma ching thuc hién viéc
truyén dan cac mode quang thi hau nhu khong xay ra hién
tuong nhiéu xuyén kénh do dic tinh tryc giao giira cac
mode. Bén canhthi d6, cac bo chuyén d6i mode quang
[8]-[10], chuyén mach mode [11], [12] hay cac bo dinh
tuyén mode [13], [14] ciing dong vai trd rat quan trong
trong ki thuat MDM. Mat khac, trang thai phan cuc cua
cac mode quang khi truyén trong cac soi quang s& khong
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duoc bao toan trong qua trinh truyén va hoan toan ngau
nhién [15], [16]. Vi vay, viéc thiét ké cac thiét bi quang tir
chi hd tro cac mode phan cuc TE (Transverse electric)
nhu di trinh bay & trén rit kho dé ung dung vao cac hé
théng MDM truyén khoang céch xa ma s dung soi
quang. Dé giai quyét vin dé nay, cac ciu trdc quang tir hd
trg ca hai trang thai phan cuc TE va TM di dugc dé xuat.
Trong d6, cau tric ghép/tach hd tro hai mode khong nhay
phan cuc thap nhat (TEo/TMo VATEL/TM;) [17] duya trén
céc bo ghép Chir Y ddi ximg va giao thoa da mode (MMI)
vai mot PS thu dong c6 dai bang hoat dong 1a 95 nm véi
IL > -1.74 dB va CrT < - 19.6 dB. Céu tric sir dung bo
phan cyc ludi (grating polarizer) ciing kha phd bién, hd
trg dén bén mode khong nhay phan cuc [18] véi CrT < -
20 dB trong dai bang hoat dong khoang 100 nm.

Tuy nhién, chang ta khong thé phu nhan vai tro cua
cac cu tric ghép/tich mode chi hd trg mot trang thai
phan cyc trong mang truyén dan onchip [19] ma khdng s
dung soi quang. Mat khac, vé dic tinh ki thuat, cac cau
trdc hd trg mot trang thai phan cuc thuong cé hiéu ning
cao hon céc ciu tric hd tro ca hai trang thai phan cuc TE
va TM. Chang han, dai biang hoat dong, suy hao chén
kénh va nhiu xuyén kénh cua cac cau trac [6] 1a 100 nm,
IL>-0.3dB, CrT <-22dB va[7] 1a 150 nm, IL > - 1
dB, CrT < - 24 dB t6t hon so véi cac cau tric [17], [18].
Nén & mot vi tri nao do, viéc st dung két hop céc cau tric
hd trg cac trang thai phan cuc khac nhau ciing s& dong vai
trd quan trong trong viéc nang cao dung lwong truyén dan
va hiéu ning hoat dong cho mot hé théng két hop MDM-
WDM. Vi vy, bén canh céc thiét bi quang tir diéu bién
c4c mode phan cuc TE, mot sé cac thiét bi twong tu cho
c4c mode phan cuc TM ciing di dugc dé xuat nhu bd
(DE)MUX bén mode phan cuyc TM [19] ma c6 thé sir
dung céc bo chuyén doi phan cuc [20] dé nang cao dung
lwgng truyén dan quang cho cac mang onchip trong twong
lai. Hay céc bo chuyén dbi mode [21], [22] ciing dong vai
trd quan trong trong viéc dau chéo mode tuong tu nhu
chirc nang cua b OXC (Optical Cross Connect) trong ki
thuat WDM.

Trong bai bao nay, chung t6i & xuit mot thiét bi dinh
tuyén hai mode TMo va TM; Vvéi cdu tric dua trén bo
ghép/tdch mode tuorng tw nhu 6 [6], [7] va [17] nhung V6i
mot PS tich cuc c6 kha nang diéu khién dugc dé chon mot
ngd ra bat ki cho hai mode TM & ngd vao. Mo phong s6
cua thiét bi dé xuat cho thay rang, véi IL giao dong tir -
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2.58 dB dén - 0.21 dB thi bang thong hoat dong cua thiét
bi dé xuét 1a 120 nm va CrT nam trong khoang - 20.45 dB
dén - 44.7 dB. Hon nira, viéc két hop sir dung bo ghép
Chir Y ddi xtng cung véi b MMI 1am cho thiét bi dinh
tuyén tré' nén gon gang hon nén hiéu nang hoat dong ciing
t6t hon so véi cac bo dinh tuyén ¢ [13], [14]. Pau tién,
ching t6i md ta nguyén |y hoat dong cua thiét bi dé& xuat
ddng thoi dung md phong sé dé thiét ké va ti wu thiét bj.
Sau @6 ching t6i di danh gia hiéu nang hoat dong va sai
sb ché tao cua thiét bi. Cudi cung la két luan vé thiét bi
cua chung toi.

II.THIETKEVATOI LU
2.1 Téng quan vé thiét bj

Nhu da dé cap ¢ trén, thiét bi dwoc dé xuat bao gom
mot by ghép Chir Y ddi xang, mot bo giao thoa da mode
2 x 2 MMI va mdt PS (mau xanh nhu ¢ Hinh 1) ma cd thé
dinh tuyén duoc cac mode TMp va TM; tir ngd vao dén
mot ngd ra bat ki dudi tac dung cua nhiét do va su cam
&ng nhiét, chiét suat

TM,/TM, TM,/TM,

a)

b) T™M, &TM,

Hinh 1. Hinh v& md ta thiét bj d& xuét a)
Mt chiéu dirng b) Mat chiéu biang

o0 = |10 piaies
= 2)-f(2))dz ~ —
1-pS v 1
a 4 nW'(2) @
e ps
Bang 1. C4u hinh PS cho thiét bi dinh tuyén hai mode
TMO va TM,
Mode | Cong | D9 dich pha A® ciaa
dau ngo PS
vao ra
O1 /2
TMo 02 -n/2
O1 -m/2
TM1 02 n/2

higu dung cua PS s& thay doi [8] hoac dién &p gitra V* va
V- dé diéu chinh kich thuéc vang dan caa PS nho higu
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tng pha tap [23] tir d6 thay dbi duoc do dich pha cua
mode din khi truyén qua PS theo (1) [17]. Trong bai bao
nay, ching tdi can PS thay ddi d6 dich pha cua cac mode
dan truyén qua no 1a + /2 dé thyc hién céu hinh dinh
tuyén cho thiét bi nhu ¢ Bang 1.

2.2 Thiét ké va toi uu

Dau tién chiing t6i sir dung mot cau triic dan song
SOl dang ridge véi chiéu cao 16p 16i va l6p phién slab lan
luwot 12 500 nm va 120 nm. De tinh toan su lan truyén cua
cac mode quang bén trong ciu trac dé& xuat, ching t6i gia
str chiét suat cua 16p 16i va 16p vo lan luot 13 Si = 3.46 va
SiO, = 1.44 tai cira s6 budc séng trung tdm 1550 nm.
Chung toi dat chiéu dai cua dan song dau vao Liy = 20 um
va ding mo phong s6 dé thyc hién khao sat chiét sut higu
dung Nerr ciia cac mode dan 1a cac ham sb cua do rong
dan séng dau vao Win nhu & Hinh 2, tir d6 ching t6i chon
dugc d6 rong Win = 1 um ma tai do thiét bi chi dan tét hai
mode quang TMo va TM;.

3.2
3.1p
3_
2.9
i3
Z 28¢
2.7¢
- T™,
2.6 1
——TM,
2.5F TMZ’
05 06 07 08 09 1 11 12 13 14 15

W (um)
Hinh 2. Chi sé hiéu dung cua cac mode dan la cac ham sb cua
d6 rong din song du vao cua thiét bi.

Tiép dén, chung toi thiét ké mot bo ghép Chir Y ddi
xang két hop véi mot bo ghép giao thoa da mode, dé khi
PS thuc hién dich pha cadc mode din truyén qua nd cac
goc pha = /2 thi cac mode & dau vao chuyén dén céc ngd
ra theo cac phuong trinh toan nhu sau:

1 B ejo ejﬂ/Z ejzr/Z *equa
_= i0%
Ko = 2| @itz g0 || ginl2 € @
1 B ejO ejmz ej—n/Z *ejAcp
_Z io
Xy = 2| iz l0 || ginf2 € @)

Trong do6, cac ma tran 1 x 2 mo ta pha va bién d6 cua
cac mode TMp va TM; khi truyén qua mot bo ghép Chir Y
dbi xtung [24]. Ma tran 2 x 2 thyc hién chirc nang 3-dB
cua mot bo gheép giao thoa da mode 2 x 2 MMI khi né
thuc thi co ché giao thoa téng quét [25]. 0o, 01 12 cac pha
tich liy. Xo, X1 12 két qua mé ta hoat dong dinh tuyén cua
thiét bi cho cac mode TMo va TM; [7].

Chuing t6i sir dung bo ghép Chir Y dbi ximg [24], do
dic tinh cia bo ghép nay dé dang dong vai tro 1a mot bo
chia d6i cong suat d6i véi cac mode TMo va TM;y sau khi
c&c mode nay ré vao hai nhanh cua né. Ca hai truong hop
sau d6 déu tao ra cac mode TMo nén dya vao Hinh 2,
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chilng t6i chon dugc d6 rong cua cac nhanh cua bo ghép
Chir Y 124 Ws = 0.6 pm dé dam bao cac nhanh chi dan
mode ¢ ban. Ngoai ra, dé giam suy hao cong suét cua
cac mode khi truyén qua bo ghép nay, ching toi sir dung
cac nhanh cong thay vi nhanh thang [26]. Tur d6 viéc thiét
ké bo ghép Chir Y 1a khong kho khan dbi véi md phong
s6 khi ma ching t6i nhanh chéng chon dugc céc gia tri
phu hop cho né voi Gs = 1.56 pm va Ls = 50 pm. Mat
khac, ta c6 thé thay rang, sau khi r& vao hai nhanh cua bo
ghép Chir Y, pha cua hai mode co ban trong trudng hop
mode dau vao 1a TMo dong pha nhau thi véi mode dau
vao la TM; cac mode co ban nay ngugc pha nhau 180° (n
radial). Viéc mé hinh toan nhu & (2) va (3), dé giai thich
dugc li do chung t6i diéu khién PS dé do dich pha qua né
la £+ w/2. Khéc véi viéc thiét ké PS nhu cac bod
MUX/DEMUX ¢ [6], [7] hay [17] ma cac tac gid di tim
chiéu dai hoac chiéu rong phu hop cua PS dé cac mode
dan khi truyén qua né bi léch pha mot géc n/2 hay - n/2
(1). Trong thiét ké bo dinh tuyén nay, chung t6i di tim cac
chiét suat hiéu dung can tao ra cho PS dudi su diéu khién
tir cac yéu td bén ngoai nhu da dé cap o trén [8], [23] sao
cho géc dich pha wng véi cac chiét suat dé lan luot 12 n/2
va - 7/2 (1). Bé tim dwoc céc gia tri nay, du tién ching
t6i khoi tao PS véi cac gié tri ban dau gom Lps = 12.7 pm
va Wps = Ws, sau d6 ching t6i di khao sat do dich pha
ctia mode co ban Ad khi truyén qua PS nhu mot ham sb
cua chiét suat hiéu dung Nes duoc md ta & Hinh 3.

3.73 3.74 3.77
Hinh 3. D6 dich pha cuia mode dén qua PS nhu mét ham sé

cua chiét suit hiéu dung.

Tir két qua khao sat nay, ching toi tim dwoc cac gia tri
chiét suat pht hop dé diéu khién la ny = 3.739 va n, =
2.776 ing voi cac do dich pha qua PS 1a A®; = 90° (n/2)
va Ad; = - 90° (- n/2). Diéu nay cung dat ra cac yéu cau
cho su tinh toan chuan xac cua cac yeu t6 tac dong bén
ngoal ma gay ra sy thay ddi chiét suat cho PS nhu cong
suit ngudn nhiét, mirc di¢n ap hay ndng do pha tap cac
chit dién din...ma can duoc tinh toan ki. Cudi cung,
chung t6i di thiét ké bo giao thoa da mode 2 x 2 MMI Véi
chiéu dai Lywi = 3L/2 dé thyc hién co ché giao thoa téng
quét v6i mot chu ki tao anh [25]. V& ly thuyét, ching toi
can tim L= 4ne(Wer)%/3) véi d6 rong hiéu dung Wegr ctia
b giao thoa da mode dugc tinh boi (4) ma o = 1 dé bo
ghép 2 x 2 MMI chi hé trg mode phan cuc TM. Boi vi
cac bo giao thoa da mode hd trg cac mode phan cuc khéc
nhau chi sai khac nhau vé do rong cia ching, nén ching
toi di tim d6 rong Wmmi phu hop cho b ghép 2 x 2 MMI
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bang cach khoi dong céc gid tri kinh nghiém caa bo ghép
2 x 2 MMI bao gom Lwmi = 69 pum cling véi Wy, = 0.8 um
Ly = 11.8 pm la cac thong sb cho céc cong dau vao va
dau ra caa bd MMI nham giam suy hao cho cac mode dan
khi di qua bd giao thoa da mode nay. Sau d6 chiing t6i
khao sat cong suat ciia cac mode dan tir dau vao dén dau
ra cua thiét bi d& xuat nhu ham sb cia Wwwi. Viéc khao
sat dugc thuc hién twong tu nhu cac treong hop ching toi
di tim Wn hay Nesrnén tir d6 chdng t6i tim dwoc do rong
t6i wu nhat Wy = 4 um khi ma tai d6 cong suit cua cac
mode TMo va TM; dugc dan dén cac ngd ra dat gié tri cuc
dai.

20
Aln 12
W, =W, +—| = | (n?-n? 4
eff MMI ﬂ_(nj (e c) ()

e

0 day, ne va nc la chi s6 chiét suat cua lop 16i va 16p
Vo cuiia Cu trac d& xuat, A 1a budc song quang, Wi
va Wes 1an luot 1a do rong vung 16i va do rong hiéu
dung ctia dan song.

Sau khi viéc thiét ké da hoan thanh, chuong tiép theo
ching t6i s& di danh gia hiéu ning cua thiét bi dé xuat
thdng qua viéc khao sat dap Gng cua n6 ddi véi cac dai
budc song dién hinh bao gom cac bang S, C va L. Sau do,
ching t6i khao sét sai s6 ché tao cua thiét b dé danh gia
kha ning ché tao va ung dung thiét bi vao trong mot hé
théng MDM thyc té.

[ll.  DANH GIA VA THAO LUAN
3.1 Hiéu nang quang hoc

Dau tién, ching t6i kiém tra lai hoat dong cua thiét b
tai cira s6 budc song 1550 nm ma chung t6i da st dung
trong qua trinh thiét ké. Bang céach st dung mod phong s6,
ching to6i kich thich cac mode TMo va TM; tai dau vao
cua thiét bi va ghi lai qué trinh tién trién cua cac mode
dan khi ching duoc truyén dén ngd ra cua thiét bi véi hai
trang thai diéu khién PS ¢ Bang 1. Sy md ta truc quan &
Hinh 4 cho thiy, qué trinh tién trién cua cac mode dan
tuong d6i gidng nhau ¢ vung trude khi ching bét dau di
dén cac ngd ra cua thiét bi dé xuat. Dya vao thang mau
cdng suit duoc chuin hoa ¢ bén phai Hinh 4, ching ta c6
thé thdy sy suy hao cong suét tai ngd ra cua thiét bi (ng
Vi bon trudng hop déu khac nhau. Viéc danh gia chinh
x&c suy hao cong suét va nhidu xuyén kénh cua thiét bi
quang tir dé danh gia hiéu nang hoat dong cua thiét bi do
thuong duoc thuc hién thdng qua viéc khao sét hai thong
s6 1a suy hao chén kénh - IL va nhidu xuyén kénh — CrT
nhu ¢ (5) va (6). Dau tién, chung toi di thiét lap viéc do
dit liéu bang cach khai dong cac dau do cong sudt tai cac
ngd ra cua thiét bi va mot vang nhé da I6n dé luu lai cac
dir liéu do nay. Sau d6 chiing toi kich thich mot dai budc
s6ng rong bao gom ca ba bang S, C va L cho bén truong
hop & Hinh 4. Két qua thu dugc, ching tdi md ta trén
Hinh 5 vai CrT = - 20 dB lam gia tri nhiéu xuyén kénh toi
thiéu va IL = - 2.58 dB 1am gia tri suy hao chén kénh toi
da cua thiét bi. Véi viéc lya chon nay, dai buéc séng hoat
dong cua thiét bi kéo dai tir 1505 nm dén 1625 nm, tic 12
bao gdbm ca bang C, L va hon mot phin ba bang S. Mic
du, - 2.58 dB thé hién mot sy suy hao I6n khi mot mode
quang truyén qua thiét bi quang tr, nhung su suy hao nay
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rat it gay nhiéu dén ngd ra bén canh, didu nay thé hién rd
khi ma CrT cao nhit tai budc séng 1625 nm cua mode
TM; tai ngd ra hai la - 27.1 dB. Bén canh d6, IL cta ca
bén truong hop khdng nhiing co @6 thi gidng nhau ma
con bam kha sat nhau tir - 0.21 dB dén - 2.58 dB. Trong

200 200

B
5 100 100
1.0
0 0 |
4-32101234 -4-32101234 I
X (um) X (um)
200 ! 200
0.0
B E
= 100 = 100
0 0

432101234
X (um)

432101234
X (um)

Hinh 4. M6 phéng sé truc quan qua trinh truyén cac mode din
TM, va TM; ing véi A®; hang trén va Ad; hang dudi.

POUt J
P

POUt J
I:>unwanted
Trong do, Py, la cong suat dau vao duoc chuan hoa 12 1, Poy la dix
ligu cdng suat thu dugc tai ngd ra, Puwanea 12 Nhiéu xuyén kénh
khéng mong muon.
khi CrT & hai trang thai diéu khién PS lai khac nhau
khé rd rét tir 1505 nm dén 1600 nm. Cuy thé, & trang thai
didu khién PS dich pha /2, CrT cua hai mode déu dao
dong dudi — 27 dB, tham chi dat cao nhat voi CrT = -
44.7 dB dbi véi mode TMo ngd ra mot. Chi trong khoang
1600 nm va 1625 nm thi CrT cta hai mode méi giao dong
tuong ty nhau trong khoang tir - 28.8 dB dén — 25.9 dB. O
truong hop PS dich pha - /2 thi CrT cua hai mode hau
nhu déu gidng nhau va c6 xu ‘huong giam dan tir - 20.45
dB dén — 27 dB. CrT cuia ca bén truong hop chi giao dong
gan nhau bat dau tir bude séong 1600 nm dén 1625 nm.
Dic biét, khi ching toi gisi han IL dén — 1.74 dB thi bing
thong hoat dong cua thiét bi dé xuat 12 106 nm va CrT

IL= 10Ioglo[ ®)

CrT =-10log,, ( (6)
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nam trong khoang - 20.45 dB dén - 44.8 dB tét hon so véi
cau tric MUX/DEMUX ¢ [17]. Diéu nay chi dé khing
dinh lai vu thé v& dac tinh hoat dong cua cac thiét bi
tach/ghép hay dinh tuyén cho cac mode quang & mot
trang thai

- TMQ—Oulput| 1
TM(OquuI2 |

< TM;-Output,

—F— TM‘—Oulpul|

ILva CrT (dB)

-25
-30
-35
-40
-4 L - s . i .
5 1.52 1.54 1.56 1.58 1.6 1.62
& (um)

Hinh 5. IL va CrT cua thiét bi nhu cac ham sé cua dai budc
song hoat dong.

phan cuc (TE hogc TM) so véi cac thiét bi tuong tw ma
ho tro ca hai trang thai phan cuc nhu da néu trén.

3.2 Sai s6 ché tao

Thuec té, viéc khao sét sai s6 ché tao cua thiét bi quang
tir khdng chi danh gia kha nang dua né vao ung dung thuc
té, ma con danh gia duoc hiéu ning hoat dong cua thiét bi
d6 [26], [27]. DA c6 nhitng thiét bi quang tir ma sai s6 ché
tao dugc danh gia thdng qua sai so d6 rong cua b giao
thoa da mode Wy hay chiéu dai Lps ciia PS véi sai sb
ché tao twong dbi rong [5], [25]. Trong bai bao nay,
chling t6i s€ di khao sat sai s6 ché tao cua thiét bi dé xuat
dbi voi @6 rong dan séng dau vao Wiy, chiéu dai bo giao
thoa da mode Lmwi VA chiéu cao ho I6p phién slab. Viéc
khao sat nay twong ty nhu viéc kiém tra IL va CrT cua
thiét bi d6i véi cac dai budc séng hoat dong ma ching toi
da thuc hién & trén. Tuy nhién, d6i véi khao sét sai s6 ché
tao, chiing t6i chi str dung cira s6 bugc séng 1550 nm cho
c4c mode quang TMova TM; dé kiém tra IL va CrT cua
thiét bi xung quanh cac gia tri ma ching t6i da chon cho
Win, Lvmi VA ho. Bang md phong s, ching tdi ciing str
dung céc dur liu cong suat do dugc dé md ta IL va CrT
ctia cc sai s6 ché tao lan luot qua cac hinh vé 6, 7 va 8 &
bén dudi ddy. Trong ba su khao sét ndy, ta cé thé d& dang
nhan ra mot sé diém chung vé CrT cua cac mode & hai
trang thai diéu khién PS. Ciing gidng nhu CrT & viéc khao
sat dai budc séng hoat dong cua thiét bi, CrT & tit ca cac
truong hop ma PS dich pha - 7/2 hiu nhu rat giéng nhau.
Trong khi diéu nay nguoc lai véi tat ca truong hgp ma PS
dich pha n/2, CrT hai mode ludn luén cach nhau mot
khoang kha lon. Trong do, véi cac sai s6 ché tao cua
AWy = £ 30 nm, Ahp = + 60 nm va ALym = + 2.78 um
thi CrT cua ching giao dong lan luot tir - 43.4 dB dén —
20 dB, tir - 46.6 dB dén — 20.5 dB va tir — 43.8 dB dén —
20 dB. Mt khac, chi co IL trong truong hop sai sb ché
tao cua chiéu dai Lwwi 12 twong tu IL trong khao sat budc
s6ng hoat dong cua thiét bi voi IL giao dong trong khoang
tir - 0.2 dB dén - 2.5 dB. Trong khi IL trong hai trurong
hop sai s6 ché tao con lai cua Wy va ho ciing tuong tu
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Hinh 6. IL va CrT cua thiét bi nhu cac ham sé cua sai
S0 do rong Win.

nhau vei céc IL lan lugt — 0.36 dB dén — 0.2 dB va -0.31
dB dén—0.18 dB.

V. KETLUAN

T6m lai, bang cac phuong phap mé phong sb, chiing
t6i dd trinh bay mot b dinh tuyén hai mode TMy va
TM;1 ma c6 thé hoat dong trong dai budc séng tir 1505
nm dén 1625 nm véi - 258 dB < IL < -0.21 dB va -
20.45 dB < CrT < -44.7 dB. Hon nita, thiét bj dé xuat
c6 sai s6 ché tao cua do rong dan song dau vao, chiéu
dai bo giao thoa da mode va chiéu cao I6p phién slab
lan luot 14 AWy = = 30 nm, ALmwi = % 2.78 pm va Ahg
=% 60 nm. Cung va&i kich thudc thiét bi 1a 4 um x 208
pm, thiét bi dé xuat co thé duoc tao ra boi cac cong
nghé ché tao mach tich hop hién tai nhu E-beam hoic
DUV lithography dé tich hop vao cac mach quang tir
va thyc hién cac ung dung truyén dan quang trong cac
hé thong két hop MDM-WDM.
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Hinh 7. IL va CrT caa thiét bi nhu cac ham s6 ciia sai s6
chiéu dai Lvmr.
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SILICON-ON-INSULATOR-BASED TWO-MODE
ROUTER FOR TRANSVERSE-MAGNETIC-
POLARIZED LIGHT

Abstract: A TM-polarized two-mode router based
on the mode (de)multiplexers in form of rid waveguide
using SOI platform that is flexibly controlled by an
active Phase shifter (PS). Beside of PS, the proposed
device is built on the basic couplers including a Y-
Junction and a Multimode interference (MMI). By using
the numerically simulated methods (3D-BPM va EIM),
the proposed device is demonstrated to be able to
operate in the large range of wavelength covering the
entire C, L bands and over the third of the S band along
with the Insertion loss (IL) and the Crosstalk are - 2.58
dB < IL <-0.21 dB and -20.45 dB < CrT < -44.7 dB,
respectively. In addition, owning the size of 4 um x 208
um and the relatively large tolerance make it easily
compatible for the current integrated-circuit fabrication
technologies and then it can be applied in photonic
circuits inside the combined systems MDM-WDM.

Keywords- ridge waveguide, multimode
interference, polarization mode dispersion, silicon on
insulator, silicon photonics, transverse electric,
transverse magnetic, beam propagation method,
effective index method.
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