1/45

FIG. 1A

S
o | T
4a
FIG. 1B
9 L
4 -3
Y —A4

m_/'\



2/45

FIG. 2A

S
o | T
4a
FIG. 2B
9 P
4

m_/——\



3/45

FIG. 3A
W2
A
\/102
L0
V_l
B Wi ]
FIG. 3B
101
~
] |
} _-10s
I 102
ol 22—
\/ ;




4/45

FIG. 4A

_— \ fw

8/
- " .
FIG. 4B
- W2 >
9 :¢H1
FIG. 4C "
a—
Y ot AjIHz
B - .
FIG. 4D i
g~ _¢H1

W1



5/45

FIG. 5A
VbL_<
L2
VGL_
L1
vaby. N _bvd
8/
- W £
FIG. 5B
=1 W2 P
9— :¢H1
FIG. 5C "
3
X |
1y %, /@Hz
- |
Wi
FIG. 5D i
g1~ _¢H1

A
Y

W1



6/45

FIG. 6A

FIG. 6B

©
|

=

—

FIG. 6C

|
_/8
H1y % )

W1



1/45

FIG. 7A

FIG. 7B




8/45

FIG. 7C

FIG. 7D




9/45

FIG. 8A

FIG. 8B




10/45

FIG. 8C




11/45

FIG. 9A
X || ‘ _xb
ol | | e
FIG. 9B
W2
o
Hl Q%im
FIG. 9C




12/45

FIG. 10A

FIG. 10B




13/45

FIG. 10C




14/45

FIG. 11A

‘ W2a ‘
xibt | 9] | 4xi

FIG. 11B

FIG. 11C

H1

S
_
N\
N
>




15/45

FIG. 12A

FIG. 12B




16/45

FIG. 12C




17/45

FIG. 13A

xmbt

1 2
\ \
\ 2\6 \ /
f N | 14




18/45

FIG. 14A

=
n
=
S
i=
(F%)
Yo
=
NS
S
Y
A
=
NS
n
Y

) 7] |Hls

Hir 7




19/45

FIG. 15

signal 23 20
V S S
~ QPSK

25
J

TE/TM

26

29/ > QPSK
TE T

<
signalG 23 24

U
e
#

FIG. 16
30
TE (signal) 33 — 36
/
TE(signal) — 35 J
/TM(SI:iinal) 2 TE (local) 4 36
:ﬁ_ > TE(local)y 36
TE(signal)  on 35 36
signa 33
FIG. 17
44
b 40

a 3
#Af L &
TE/TM TE/TM
C> C>




EFFECTIVE REFRACTIVE INDEX

20/45

FIG. 18
2.6
) 4 ; /”/””—__;;;;AMELTAL TE
)5 ; HIGH-ORDER TE
2.0 ; FUNDAMENTAL TM
1 ] . FUNDAMENTAL TM
1.8 1 {’ \} J ____,,,/"”""j:::::
1.6 ; ;IE;;ORDER TE
1.4 ;

0.6 08 10 12 1.4 16 1.8 20
LOWER BASE (um)




21/45

FIG. 19

#1

H2

Y (um)

LOWER BASE = 0.5 um

Ex
( b ) E)‘ Mode Profile (

Ey

n,=1.765664)

( a ) E, Mode Profile (n¢=1.765664)
1 0.331872

Y (um)
o

k| - -1
-0.331872 A

-1 0

X (um)
(d )Ey Mode Profile (neﬁ:1,49047d}
1

0
X lum)

-

( C) Ex Mode Profile (ne(ﬂ .490474)
1

Y (um)
(=]
Y (um)
o

X (um)

X (um)

0.612515

0612515




FIG. 20

22/45

#1

H2

Y (um)

LOWER BASE = 0.6 um

Ex

( a ) E, Mode Profile (n_=1.796339)
1

=] 0
X (um)

( C) E, Mode Profile (n_,~=1.561728)
1

( b ) Ev Mode Profile (n~1.796339)
1

0.40193 1.0
E
o = 07 4
>
3 7 ET)
-0.40193 1 0 1 -1
X (um)
(d )Ey Mode Profile (n_4=1.561728)
10 1] 0.650729
E
ol = 04 il
>
4 o 5
] 4 0 1 -0.650729
X (um)




23/45

FIG. 21

LOWER BASE = 0.8 um

( a ) Ex Meode Profile (neﬁ:‘\ 883874) ( b ) Ey Mode Profile (nefﬂ B883874)
1 1

0.732085 0.851478
#1 ¢
30 " = 0 -4
> >
Adee T T T b iraaes -1 -0.551478
B 0 1 -1 0 1 :
X (um) X (um)
(C) E, Made Profile (n,4=1.708727) (d )Ey Mode Profile (n =1.708727)
1 0.854039 1 0.860744
H2 E | =
=0 4 =0 -
> 7
-1 - -1 =
A 0 1 -0.854039 5 o 1 -0.860744

X (um) X (um)




FIG. 22

24/45

LOWER BASE = 1.2 um

Ex

( a )E1 Mode Profile (n,¢=(2.043271,-8.069¢-011))
14

#1

Y (um)
o
|

-1 0 1
X (um)

(c) E, Mode Profile (n 4=(1.774649,-1.133e-010))

14

#H2

Y (um)
o
1

-1 0
X (um)

Ey

( b) Ey Mode Profile (n_4=(2.043271,-8.069e-011))
0.446082

Y (um)

-0.446082

1.0 4 o
X (um)

( d ) E, Mode Profile (n 4=(1.774649,-1.133e-010))

0650599 1 10
4 0 4
-1 . J
3 10

= L e e e e e S =
-0.650599 1 0 1

Y (um)

X (um)




EFFECTIVE REFRACTIVE INDEX

25/45

FIG. 23

o o N N (o))
TV N T [T T T T S T ST I T T I AN

—
D

—
S

—

FUNDAMENTAL TE

HIGH-ORDER TE

FUNDAMENTAL TM

FUNDAMENTAL TM |

\

HIGH-ORDER TE

0 10 20 30
Z(pm)




26/45

FIG. 24

( a ) E, Mode Profile (n,,~2.226627) ( b ) E, Mode Profile (n,4=2.226627)

1 10 1 0.276511
iy 3
#1 E] So
> >
T T T T T I 3= 3
I o ! 1.0 4 0 ] -0.276511
X (um) X (um)
(C) E, Mode Profile (n4=1.811301) (d) E, Mode Profile (n ¢=1.911301)
1 0.251131 1 10
#H2 = ig
= <3 0
> 3>
ol -1
-0.251131 1.0

X (um)

FIG. 25

0.10

0,08 oo

0,06 b

LOSS (dB)

0. 08 N

0.024

0.003 : i i i
1.53 1.55 1.57 1.59 1.61 1.63

WAVELENGTH (e m)



21/45

FIG. 26

(a) Ex (b) Ey
70

60

i 11}
LU H T




28/45

FIG. 27

3. 000

> 600 FUNDAMENTAL TE

2. 600 —-——i=~\\\\
\

2.400 HIGH-ORDER TE

2. 200 ,

FUNDAMENTAL TH
2.000 I ———— :\\\A\\\ .

1. 800
1. 600
1. 400

} /FUNDAMENTAL ™

EFFECTIVE REFRACTIVE INDEX

“NJ___HIGH-ORDER TE

FIG. 28
2.6
g i
2,40 FUNDAMENTAL TE
o
= 99 HIGH-ORDER TE
2 ]
& L
S5 90 |
w I FUNDAMENTAL TM \
= 1.8 A / )
S ] . FUNDAMENTAL TM
e N ’
1.6 1 HIGH-ORDER TE
. _
1'4_||||||I|||||lllllllllllllllllllll
0.5 0.6 0.7 0.8

LOWER BASE (1 m)



EFFECTIVE REFRACTIVE INDEX

29/45

FIG. 29

2.8

2.6

2.4

2.2

2.0

1.8

1.6

=N

FUNDAMENTAL TE

HIGH-ORDER TE

FUNDAMENTAL TM

UNDAMENTAL TM

S I DO T M o | NN N N T A I N I A

H-ORDER TE

HIG

0.3 0.4 0.5 0.6 0.7

UPPER BOTTOM



FIG. 30

loss (dB)

FIG. 31

loss (dB)

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

.20
.18
16

12
.10
.08
06
.04
.02
.00

©O O O O O O ©O © ©O o o

30/45

1.52 1.54 1.56 1.58 1.6 1.62 1.64

wavelength (um)

14 e

________________________________________________________________________________

................................................................................

...............................................................................

1.52 1.54 1.56 1.58 1.6 1.62 1.64

wavelength ( y«m)



31/45

KL

FIG. 32
50
53

51 / o4 -

, '_A_\/ 55
:Wc [/
Wd | |Wa Wo
:Wc|

S —

52 et La |t Lb |

FIG. 33
TE_ '/60 TE/TM




32/45

FIG. 35
81 80
}"_"_"_"_"_"_"_"_Zéﬁ """" F/ ~
o .
| +—81b )
: [ : | 61 TE/TM
T . ] —

—--

L
|
|
|
|
|

|l
rm :
P J
!
g
o
7 |
|
%
w :
__E__
o
N>
S



33/45

FIG. 36
|

1.0

(aog I EXl Mode Profile (n,¢=(2.562354,2e-016)) _'-OI (b) | Exl Mode Profile (n,=2.698087) ] l
5., SIMILAR ]
8 10 - -
FUNDAMENTAL TE MODE  1seisee0ts HIGH-ORDER TE MODE |

(WAVEGUIDE WIDTH 600 nm) (WAVEGUIDE WIDTH 1700 nm) =2ss70%-013

FIG. 37
0.40
O error 0
[ error -25nm
S 039 /\ error +25nm
a
S 0.30
(7]
) ° ©° o o &
L

0.25
ﬁx A A A A )ﬁ
0.20 : : : :
1530 1550 1570 1590 1610 1630
WAVELENGTH (nm)



34/45

FIG. 38

|
Contour Map of Ex at Y=0 and cT = 65.0006 um

-
-
-
-
-
-
-
-
-
-
-
-
—
-
-
-

E R R 1IRRRARARAREE B = B

X (um)




35/45

FIG. 39

N "\_‘

(9)

EL




36/45




37/45

FIG. 41A

FIG. 41B




38/45

FIG. 41C

FIG. 42A




39/45

FIG. 42B




FIG. 43A

FIG. 43B

40/45

H2 7




41/45

FIG. 44

EFFECTIVE REFRACTIVE INDEX

1
VA
FIG. 45
HIGH-ORDER POLARIZATION CONVERSION PORTION
1
I 7
"""" R N i R
0.8 TE N
------------------------------ N
= 0.6 N\
- R . VA
&, 4 el N
P IR
o Rme N
e | |
0 0.5 1

HIGH-ORDER POLARIZATION CONVERSION PORTION
3




42/45

FIG. 46A

FIG. 46B




43/45

EFFECTIVE REFRACTIVE INDEX

RTE, Rm




44/45

FIG. 49
1 |
poeeee |
S 0.9 [ R e A S
Lt : | i
S S
0.8 [ e N
L : | |
3
R B S e A
= +++@++ EXAMPLE 10
8 0.6 o, 0.V, G —A— COMPARATIVE EXAMPLE 2
0.5 * A ‘
0 10 20 30
Length (um)
FIG. 50
1
0.905———4—bppg )
s 0.9 f
=
T 0,85 [
()
T 0.8
L | |
e
D 0.7 [
L
e e
3
0. 6 [
0. 55 [
0.5 ‘ ’
1520 1560 1600 1640

WAVELENGTH  (nm)



45/45

FIG. 51

AON4131449 NOISHANOD

1640

1600

1560

WAVELENGTH  (nm)



