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Abstract

Untill now, the most well-known configuration for waveguide grating router(WGR) is composed
of radiative star couplers and arrayed waveguide grating(AWG), which usually suffer from the
radiation loss of around 3 dB or more. Therefore, the improved design of WGRs is needed to reduce
the loss. In this paper, we propose a novel WGR composed of multimode interference couplers which
have good uniformity, fabrication tolerance, and very low excess loss, and suggest the efficient
algorithm to find the proper path length differences of AWG for given channel spacing and channel
assignment to each ouput port. The simulated spectral responses of the proposed WGR using the
finite difference beam propagation method(BPM) show that the excess loss is less than 0.3 dB and
the crosstalk less than -25 dB in case of 4x4 WGR, and the excess loss less than 0.4 dB and the
crosstalk less than -25 dB in case of 8x8 WGR for all the channel wavelengths.
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1. A schematic layout of a novel NxN
waveguide grating router composed of
multimode interference couplers.
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Table 1. An intial assignment state of chan-
nel wavelengths to find the proper
path length differences in case of
4x4 waveguide grating router.

Eac ks 1 2 3 4
4d

1 A Az A3 A

2 A A3 Ay 2

3 A3 A A Ag

4 Ag A Ag A3

el A (DF e o] A2 Aolel WAz W
Be g}

AM(a 0,4 2xm)
277 oy

(4)

o Llnz‘lz

Al (WE olgsbd (N-1)79) Azal F sl
4L,E A7) fEde Ad e AR (4L A
wan e HgiRkelA AXE NN AE sk )
3 iyt 2Eche] Wl wlel N9 $4F Hlo)
(& 0, )& 23R A me 23] v AR
th olw me Frhe AR OE AR ARE
(& L," )& AN 2=, A (@) o8] A=
& AR AejgtEe] A9 4, j, L m (1<ijim
<N & AEshe Aol Wl oL, =4 L,
S WSt AR AN(4L,)E AoMIES e F
B A|Ao} gl

CRERE S+

ANE A2 AOIE( & L, )& Ml ol A
3t AZ Fol( & L',V HE thest o] vehiigick

. L. i
A L,lnt”,z A L‘lnlvji 7/3]/ I (5)

7|, 1 H4olct

A )3 2 B 2a HeE UBae A2 A
o7} Y W w24 M2 AZ Hol(aL,, 7 A
ey,

|6 Ly = o L' e 6)

AR AolE 78 o HE AR e FHAY 1—(1)0
A2 Fh,
oy, wkefE A (6)74A18 S AM eE @

& HohiiAl Eackd E 1o] hehd NAS) A 3}
el el 24 whel Al W¥H thAl Alstelop

gl Ad e gwk wbge] Al A9 S
(NDY7} He o] RE #9455 wiesldx A= 3}
o7} 4=dsh= A sigel widg o} uiAl =k
o83 A= &Y Mgyl ALSE wEE A
3 3 2347} TlelEsdeR vkERe ol o
2 A Ay 28A7ke] EAl7b Hek webd B
AgFoF NxN =42 Ax 44 ghpEle] H2
Aol Hohle InEES 7€ Bast Yok

2 4 el WA $HE BU EeAQ Fust
299} Az Ho) 24 Wy

Fuszddld wEol s A (DY AIEE
4718 Jel thested Z17ke) FERel) Aol 4
7] A% A 945 APeR $RUS ¥FE
Ao e ARE AEo=A qele) gl o
719 W EEe Aol WAsl] Hshd Fushzedo]
REEalok sk ) 94 APe BAE & 4 Ak
A0 S AR 4 SRS BAY e o
7] Weke 24 sl 9aEe) T 927} B
o) $PF Aol sht ol B e 4AE 9
wic,

2z piA SIEEe] olse A thest wel
ehg 4 glek

{20y, 20, -, A@m}i'k *

{ A@lz,'--,A¢1,,,-~-,A(Dw}i‘j , k=+j 7



197 7H EFILeHH

197, A K% Do) or] = AS 42
o] miA ZHExreg Abo] k] $13ld] W8I
vtz gelxe] A 14 1%

{20y, 80, 50,

< A o] or]HE Aol Lo A 9A)
HEE

m=1, N

{ A0y, o0, a0 | k=1, N

FollA o= Bzt FESA| A L F i+ 1 A

{80y, 80, 0} *

8

{80y, 20, A@m}u

8] 271& WEI S-S B5Y 5 9tk

o2yt S 4x4 HEvtE A2t 3P 2hpEie] €
83 A HUES o83l FAXLE AwRgict
E 26 vepd glEHute] Wl mE 4x4 FEAE
Hxb 4 2heEle] Ad 1 ALE S8 o3
2 AME o g ik 1A slEES XS
78l 1A ), 2R Hde] Afelle 3

®3UE DR £ TH 83

A EFHdel, 3WA I Aeole 2w EHG
o, mElx 44 JHE FHeole 4R FHo)
Aol gy A% Ao 94k i) Btk = 1
WA Ete] A ope} 2, 3 |3 4¥A] &Y
o)l Abo] W37 i’ Aol Frapzo] w5
oF sh= A o] AFEo® oleigt o] uhEE
o] vjehdcl

olefgt 4 zle] Agte] WAEL oW giddo]
of7|E o jis EHdos =] 9% oo A
o A A 20y, 00,0, 0 O Jo] B o
Ho((HA Exk27) opd o] ofrjd o e &
Hel()oll dAsh] A3 A 94k A SEER
7] miol, & Al (8)o] WEHY] wiFel wAb wjd
Aol Fe%k At ek weba] 2 el Al
A Adtelch B4 Ad ks Oi3A7d S8EA
%A o7l lHel e FHG] Ad spts
a5 gloh

gk 1 WAl ql¥Edde] or|®l Al Ard
(4)& FHdol] doid 3o & fckx 7}
g sl B 2004 1R A HAES] A ERE
A oA Aok & A e sk 3le] 7}

k:4 2. 4x4 FE2 Az} 73 22eE FAE] A3 Frade] wtEaol sk Al $jAk
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Table 3. Expected assignment state of chan-
nel wavelengths using the relations
of relative phases in case of 4x4
waveguide grating router.
A 1 2 3 4
dct
1 Al' /12) Ag' A4'
2 Ay Ay A Ay’
3 Ay’ A Ay Ay’
4 A4‘ AS’ /{2’ /11,

olei® A ehewl el WAL NN S Aol
Teistel NS Ald se) 245E B
A FEn2as) A% Al E THEAE de) 4
A S wiede ol gale] B 1 s 1ol
718 W NS EEeeld "ag NS sl 2
18 wEshe A oG9 2 PE N
Mt PANAA Ake A2 Aole A o
4 a2 ohe A NNl
A7ISE A A A PREE Vo] AE
Moz 7t FHueld olfsle W4 daT 4 9
o oA NxN #EHE AR 933 2lerle] A=
Aol BAE IxN TE A2 Ao|F Tohe A
& olehe AL Suigic weby BAle] vk
3e Eolo] Eaiz AAT Aokl B A7E
@ & glck

AR® A e RS B8 92 WDM
523 £4%%0] Y= 16 nm (200 GH) Ad 24
QA 7ol A dxd o 8x8 BEE A s
eheele) PEszdsl A Aol A A e
Akt

ax4 A$E = 57 1 9A =] ofrld o

£ o2

[¢]

o,

243

R A Frazd2 TAH X EA NxN FE3 e AR g4 2959 A

(590)

JCgEE A

Al QFE Al (6)7FA] ubEsPaA 4 Ad mhAe)
w3 wiRrlA Aldkst B 36l viehd vlel 7o)
Ad o] {2,(1556.4nm), A,(1551.6nm), 4,(1554.8nm),
23(1553.2nm) } Q) WA W AR Aol aL,)7t £
e o & odck webd ZAE wide 34
Ay =2, (1556.4nm), A" < A, (1551.6nm),
(1554.8nm), A, «=25(15532nm)eE oiAshd X
Aa)& A 4 gtk 8x84l 749y =heEEE
E 4(b)ell Bk

A=Ay

B4 %2 Ad B e ehis
x
(a) 4x4 F=dg Az 2 2k-9E 9
739 (4,=1556.4nm, A,=1551.6nm, 4,
=1553.2nm, 4,=1554.8nm), (b) 8x8 &
=2 A g e A (4,
1550.0nm, A;=1551.6nm, A,=1553.2nm,
Ay :155481'1111, A= 15664nm, Ag =1558.0
nm, A,=15484nm, A;=1546.8nm)
Table 4. Routing tables of (a) 4x4 waveguide
gating router and (b) 8x8 WGR.
(a)
g 1 2 3 4
=t
1 A Az A4 A3
2 A A A A4
3 A4 Ay A3 Az
4 A3 A4 Az A4
(b)
i 1 2 3 4 ) 6 7 8
=t
1 Al Ag Ag /‘3 /17 /‘4 AG ’{5
2 Ao | Az | Ay | Ag| Ag | A5 | Aq Ag
3 As f Ay | A | A Ae| A3 | A5 | Ag
4 Aa | Al dg| A5 Ay Ae| A | As
5 A | dgl s | Al A5t A | A | A
6 Ag | As | Az | Ag | Ao | A7) AL | As
7 Ao | Al As | As | Asl Al A | A,
8 As | Ael Aa| Al As| As| A | A




197 7H BFIBEWXGE $£34 % DR #7748

1.6 nm A'd g 443 Benzde] F2 2}
olFHE( & Ly, )0l FEs] 9%t 54 A WeE
e=10"?umZ Ao o]yl FHE A= F4
A IR 1.55um)0llA] Begzded] Futbe] Ak &
A7E +1.2 oS omidich 4] Ak meo) A
ol gt 9] =viz2e] AE Y o A4l
" FEalzgde] AR Aol F 59} Ak o] gEL
49 Ad g g U3l AR 3] AjE
Ho H2 2olg vepich

5. AkE d3eEg o]43le Al
FEsEd e AR
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Table 6. The Comparision between a conven-
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a proposed waveguide grating router.
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