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NECESSITY OF USING THE CONVERSION LENGTH DETERMINED BY THE FDTD-CW ANALYSIS
IN THE DESIGN OF A WAVEGUIDE-TYPE POLARIZATION CONVERTER
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A simple method for evaluating a waveguide-type polarization converter with an asym-

metric cross-section has been studied with an emphasis on the conversion length. We
introduce the conversion length L.; obtained with the FDTD-CW analysis instead of the

conventional length L. determined by the eigenmode analysis. We show the characteris-

tics of L¢1 /L. as a function of wavelength and defect ratio. Two models are investigated,

i.e., a completely buried type and a model loaded on a Si substrate. It is found that

the introduction of L.; allows highly accurate evaluation of the wavelength response in

terms of the extinction ratio and the insertion loss, confirming a good correlation with

the FDTD results.

Key Words : Polarization converter, Beam-propagation method, Finite-difference time-domain

method

1. IEL®IC

JEHTER 22 DK = VBRI TRERL X L5 ERIER I,
RIEREEPEE T E R WEEL D 2. 22T, R
ZHIET & 2 RINERESOBEEENEL, IhETE
 DIFEDR IR STV S [1]-[3)].

TR A AR ORHEHEI v 540 2 FDTD K IUH
MDE L, ERTH 2D, BHBOMENIKRELRS
WONT, BRERXEY &, IEIFEIEHTEZL
X251k s. M, REELROF M, EHED
EHE— FRE2HAVWEEZRADPREEIhTED, ¥
HIRGHCIAR S MR IR T3 2. BHRERIET %
HERATIXA-RIZ, BERXRT5E— FHEDOMUHEELZE
PaERCAE U 2 oHhEinf & R ER DI ko T TE
IRIKENRED D 5.

NPT BE, SEElEER G O R IRMIR E EA T S
e T, EHEE- FROATHER S REELL L fF
ANEEEHT 2R L [4). £/, EEE— R
MrCHEH XN 2 EMEICENIITEBERTE, ETL
WKW EoTRETWEEO Y -7 HEDMETDOR
EDNE B T e BB L (4.

AT, THhEXLIZHRBIET, @ T
WEXNDIEHE Ly ZEAT 52T, 1EEFEC
FEARTEELLR R K D IEMEICHE I TE 5 [5) 2 %2 H

4
X
y
nSU:b
(a) S (b) ZEHeER I

X 1 i

52T 5. [EHE— FEITIZIX Yee FIZE D E
fill BPM %, {=#ff@#dTicid FDTD iEx2#H T 5.

2. B

K 1ICHED %S #EE RS, 278X CEROERT
BEIZINZN, ne = 3.476 (Si), nsu, = 1.444 (SiO»)
3%, ayiEk®w=0.34 um &3 5. RELHEEET
FEREE A2 EAICYIDED, RIEE 2T 5. KHE
ERDMENEZ v, = 0.19 pm, #itIEZ v, = 0.28 pm & LT
W5, FRAREEHEORE % 2, =5.3 um L EERT
3. EEMHPLEEIGEFRERICB W TIHELS C N
v FCHIEMN & 72 2 EHEEZER L T A\, = 1.55 um
IZHE.

REEEREOREX, HEHREICRE (BT 5.
ek, BRIIZEET— RIS L. 2



St
8 os}
2
[}
a
g oef ]
g —TE
& 041 ™
Q
=t
{5" 021
/ Ly / Lo / L\/ L \
0 1 1 1 1
0 5 10 15 20 25

Propagation distance (xm)
2 T — R Y — DIRFEN

WTWe. L E 2 DDEMERDEC I > TEE 5.
L LRDS, EEOEMETTIE, B3 Ld L 2
EfECIXE R RV,

212 A\ = 1.55 um IZBIF 2EEE— F T —D
REFENZRT. ZORDAS SN TE £— F X7 —
B, BRI EN TM B — RARA ICEIL X N 5708
o5, WEEBDERITONZBROEREY, Zh
ZN Loy 25 Loy ERILT 5. HIBOEBERR 11
R ZORITRTHED, BAIOEHBREERE-F
RT3 53 Lo(~ 5.2905.. um) £ D HIEPIT/HE
{23, Xoh2EBEICL 2, BRI
WRETIRAIWCIELE S, 2EHDBOERIX L, &7
3. D DBRAIOEIE Loy DAD Lo iIZHERMEDI
INE 7B, ZORRIEATER I & ZHE R O
Pt ©, RERMED=®, T AR vy M lsHA
FTERDeEILNS.

2‘:2 1 Lcl D5 LC4 if@ﬁé (,U,Hl)

Lcl Lc2 Lc3 Lc4
5.26 5.28 5.29 5.28

RN EE 2L X B TMED Loy /L. 2K 3 1R, 7}
03 TE &— FASDBHE, HRH TM E— FAGD
BERERLTWS, ZOXD ML Ly /L (&, HE
WEFEEP NN e bbb, 2D, FLERET
—JE FDTD @217\, MLz R TEIZ, 5D
DR OFHRIIE R € — F#EFTOATREY (FDTD
WZEEX, 1/300 @ CPU I, 1/250 D XE V) 12475
ZEMTES.

X 412 TE % AS L7258 OO ER %
RY. RFORTRME L 72 2{E1X FDTD @ CW f##i©
BTW3. CW B OMIZERTDH 253, M CEE
MBPEN. EHE— FETTHELERE RS, H
Yebb® Lo Z WM L 728554, 4 CW OfEHR &
—HT 2D, C—IHERIEIRERND S, ZHIZ
WLUT Ly 2H$ 22, X5I2FDTD & DRAIfR

101} T T
7.7TMinc
o 1k
d -—— n
s '<-—-\:>l<:7l\.,/4.
099}
0.98 |
0'97 1 1 1 1
1.5 1.52 1.54 1.56 1.58 1.6
Wavelength (xm)
B 3 Lcy/Le DBEFHE
50
=
g 40t
N
8
s 30¢
=
8
S 20+
g
>
= ook
O L 1 L L 1
1.4 1.45 1.5 1.55 1.6 1.65 1.7
Wavelength (zm)

X 4 et DB RRHE (TE € — N AS)

—HEMRTE 2. b, ZEHDALTHLELD
HENRPIBFOND Z e 2R L TN 5.

3. Fr®

Si MHRRER S CREAL S N B RIARAFICB W T, &
TS BRI ZE s 2 [ & — R FUTED W TRIERIIC
Rt BB, (IR CIVE SN 2 EER Loy 28
AT2E, IOKBEPALT2 2RI

BE R

1) V.P. Tzolov and M. Fontaine, “A passive polarization
converter free of longitudinally-periodic structure,”
Opt. Commun., vol.127, pp.7-13, Jun. 1996.

2) H. Deng et al., “Design rules for slanted-angle polar-
ization rotators,” J. Lightwave Technol., vol.23, no.1,
pp.432-445, Jan. 2005.

3) WG, MIFER, EFARR, “IENFRE IR
ZAER DO EIEE A O FRET ) 1555, vol. J105-C,
no.3, pp.95-103, Mar. 2022.

4) J. Yamauchi, S. Kotake, and H. Nakano, “An effi-
cient technique for evaluating the characteristics of
a polarization converter consisting of an asymmet-
ric waveguide,” J. Lightw. Technol., vol. 40, no. 13,
pp-4344-4350, July 2022

5) :ITHE, LR, PEAR, BRI A R
BT 2 ZEOWMIEIE” E4 YK, C-3/4-31, 2022.



