WO 2014/201286 PCT/US2014/042177

147

FIG1A

FIG.1B

SUBSTITUTE SHEET (RULE 26)



WO 2014/201286

PCT/US2014/042177

2147

(&

(5=

=)
Lateral |

Junctions i

Verticle
Junctions

wnm

o

FIG.1C FIG.1D

KA

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

347

vV Old

90c

202"

\\\ Z - —nnyr

%

Y

807

SUBSTITUTE SHEET (RULE 26)



WO 2014/201286

232

230

4/47

220

PCT/US2014/042177

FIG.2C

FIG.2B

SUBSTITUTE SHEET (RULE 26)



WO 2014/201286 PCT/US2014/042177

254

/ 254

252

FIG.2D

(d)

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

6/47

i
1290

Wavelength [nmj]

i
1270

1310

913579
IR S

[a1p] uoissiwsUR

FIG.3A

Py} wauns

FIG.3B

066 038

0.4

0.2

Voltage [V]

-4y

-2V

oV

i AN
A

A\ e

S e Sy W G

-20

[51p] uoissIWSURL |

O
3
Q
L

1263.35 1263.45

Wavelength [nm]

1263.25

SUBSTITUTE SHEET (RULE 26)



WO 2014/201286 PCT/US2014/042177

a7

FI1G.3E

SUBSTITUTE SHEET (RULE 26)



WO 2014/201286

PCT/US2014/042177

8/47

0 2 4.6 8 10

1280

1275

Wavelength [nm]

Qf\;,.\; COARARIAN SRR ATRRARRIRRRRREEER
R

| S i
™
o

1265

0

5
0L
-15

[ap] uoissisue ]

FIG.4B

SUBSTITUTE SHEET (RULE 26)

Power [mW]



WO 2014/201286

947

SUBSTITUTE SHEET (RULE 26)

PCT/US2014/042177

FIG.5



WO 2014/201286 PCT/US2014/042177

10/47

FIG.CA

FiG.6B

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

11/47

%

S SRS

Y

EX

o ' §

p &@
K &

\

Q&@

mw

\SQ&*\\\\\\\\\\\\\%S’
.»\\\\\\\\\\\\\\\\\\\\\\\\\

AR #
% s % ;
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\m § @ & @ \?

g@%@@_

e
FIRNOON '

0
SR SRn LS
HARNN

%ﬁﬁ\%\\\\\\\\\\\\\\\\%@ 7 \\‘S.c ﬁw @ ﬁ i

% @

¥

3 'ff

SSSSEARARIRRARA RS

S

&

FIG.7A

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

12147

61

d.91d

Pl

[wim] Bui 10 UIPIAA

o I Ll b

BBV G- WIPIMELES Ve

(sniped = M) mgm%@o BOND JO) A7 MO ULy 3 BI5UM

+UIPMOYE 91~ YIPIMGLBEZ)OXT = O (Wi uf) Gipim "sA D JO 14

m m m
1

WG = ¥sICInQd
wigL L=y

Hed e

QL4 Woly g -o-

Buu payods w uipia Bul SNSIsA 1oL D

60

yO b

Ot

OB D

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

ILold
[w] Bui 10 YIpI
L2 4 61 8} L} 9} Gl 'l €1
_ _ “ ‘(sniped = o) Buydnos esijiio 1o} 00Z/MOULY=,3 BIsUM
- MIPIMOCEZ 821+ IPIMOL 6 EZ2-, IPIMESLL ' 8E L+ UIPIMYBEYL £Z-)AXT = D (Wi up) YIpIM "SA D JO i -

WO 2014/201286

13/47

wrigy = ¥8IgINO!

whigg' = ¥

Hed e
QL4 Wol O -o-

Buul payods ul yipim BULl SNSISA J010BL D

Ot

L0t

0B D

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

14/47

V8 Ol
fuiu] deb Bupsicy

0S¢ 05¢ §12% 0ce 02¢ GLE 00% 06¢g 08¢
I i f ¥ f I I m 1]
- I 4]
- Y
- 9vs
- LYY
- g
- 85
o Lo oo o Grmmm T Ormmmmm e ’
- \\.\...Z.Q\ iiiiiii - *
Xb\.xss 9¢'0 = Baam 6va
e ¥ L = YIPs SIC
u P G = SNIPEJ ¥SI] GG
. ssa004d gl
- s LUOg = apinfasaem Apog jo wbiay SNl
- WUggLE =
nmv‘ i § ! § } j } Nmm

deb snsiaa Japic SpOU [RUINUIZY

18pIo 8poW [eUINWwIZY

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

15/47

g8 9id

o o o =

I Fo) o)

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

16/47

J80ld
[wiu] deb Buupisi

09t 0GE Ove 0ce ace gLe 00¢e

06c

082
Ot

=

T A o
OO e e

b
o
n
xn
= n
o~

080 = Baam

VL = P s
g = sniped qsi()
ss8204d WG

Wung = spinbaaem Apoyg jo 1wybisy

WuggLL =7

foa i
«©
-
ogoonn

O $50] pajiwij-uoneIpEy

deb snsisa J01oe) Allend

SUBSTITUTE SHEET (RULE 26)



WO 2014/201286

Disk-to-bus coupling efficiency

17147

PCT/US2014/042177

FNTTY

Py

-0 First order coupling
-2~ Sgcond order coupling
——Fit to first order

== Total loss

BRTTTY

FHETWYTTY

WYY

WY

Ty

P 1 L L L

1.2

&

o

2
4]
[ ]
[ep)
Ve
/ B S
-~ T2 =¥
R e
> i
£
& o
3y
(S T o >
By S
N
@*‘8
S = o
Vd ST o
it ==
LN A
;
P .
F 8
=&
£ o
/ £ oy K
- =S e
i %g“ﬁ@ﬁ: -
%uwjn o 1
DFG B, =
B o o
”:“MU)::S‘M!‘“'
= 5 O ®
HESE S =L
<—<s~..§s~_i..im§ o
boseeaa Besaes s hwswssa s hwssagos Bwmasean Bsemason besrsos bmsiaas lsmssas -
N T e T8 oo ox ow e o5&
<o - < o - - - o - -
= == = s g < R s g S

[o,] Bundnoo jamod

SUBSTITUTE SHEET (RULE 26)

Disk/bus gap, [um]

F1G.8D



0000000000000

§ :
H :
§

H :
t

2

@ :
]

{ :
] :
[

§ :
H :
§

5 :
1]

b
H
?
?
]
i
[
$
§
H
i
B
H
H
t
?
]
3
[
-§
$
H
§;

18/47

/////////////////

.

SN : e

FIG.9A

e
SRy
SRS
SR
bR
X

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



PCT/US2014/042177

WO 2014/201286

19/47

SUBSTITUTE SHEET (RULE 26)



000000000000000000000000000000

FIG.9C




WO 2014/201286 PCT/US2014/042177

2147

-t e e o i i i s e i e i o e e i e e e S i

FIG.9D

T T T NN
R s AR

___________________________________________________________________________________

SUBSTITUTE SHEET (RULE 26)



WO 2014/201286 PCT/US2014/042177

22147

FIG.9E

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177
23147

WO 2014/201286

BT G

p
%
%
\\\
5

.

G DO

7
7

2
23

\

.

\\

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

24/47

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

25/47

B

s a3 - 0 oo S A i gyt

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

26/47

SUBSTITUTE SHEET (RULE 26)



WO 2014/201286 PCT/US2014/042177

27147

FIG.10B

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

28/47

SO0}

2019l

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

29/47

T

TG SISIIIIS

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

30/47

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

31/47

9

G

g

Vil 9Ol

fum] snipey] Bury
G

1

¢

mm..m,a.si

07| e

wwl_.:.é:

-®
»*
-

SOpOW YSI0
UG = SSBUNDIL) IS
WupgLy = Y

i
P
3
-
-
-
-
PR
-

$58004d WG] Ul SYSIP ADPOQ IS “SNIPE] YSID SNSIBA JO108B 1

0L O

0,01

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

32/47

99

SIARIIE
[} snipey buny

GG G &y 14 Ge £ ¢

mm.w..eEE
0 | et

wm.wzﬁ:

.t
-
-
-
R
.
.
.

Wiz =

Pt
w*
.
.
.
-
.
-
.
.

39p0UW Y8I0
SSAUOIL IS
WUggLl =Y

o
-
Pl
-
-
o*
-
B
"

ssa00id WG] Ul SYSIP ADOQ 1S *SNIPERI JSID SNSIOA JOI0B) 1)

L0}

iy

N

Nl

010t

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

33/47

Q94

] snipey Buiy

¢'8 g G4 L ¢9 a GG G Gy 14 mnmmm\
L

)

mmmm\

2,01

mmmm\

N A R Prev s I L
Eqe==|l | Lo ol WUQR = SSOUYDILE IS .
,,,,,, WIUOGS L =Y

T | e 1.0b
b o d

: 4,01

ssa00id WG| Ul SHSIP APOQ IS ‘SNIP.S Y¥SIP SNSIBA J0I0BL D)

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

gl said
fun] snipey Bury

34/47

WO 2014/201286

G g G/ L GO 9 GG G Gy b A
L
Z.01
1,01
2,0l O
S S S — 3.01
- .2 SEROLU ¥SI(] J
“““““““ WUZ /) = 88U Ig ]
CT e et 3GL =Y 2
R S ORI NGRUUSUON WU NS RS S— Fanicldls SN 3,01
ETR i ;
3] -0
| 3,01

ssa004d WG| Ul SYSIP ADOQ 1S ‘SNIPEI Y¥SIP SNSISA J0PE] )

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

35/47

\TARIIE
[wiu] uIpipn sng

mm._!aii

wm.._a oS

002t 0001 008 008 00y 002
i i

P
un
-

ssao0ud g
WUNg = apinbaaem Apog jo 1ubisy
WUOZLE = Y

P
nnnnnn

ssaooid W u epinBasem IS ‘YIPIM SNg SNSIBA YU

vl
i
9l
Ll
gL
6L

L°C
ccC
£
Ve

H3u
SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

36/47

Hdel 9l
[wiu] yipian sng

000< 0081 091 00v1 00¢1L 0001 008 09 00V
, o P
n
n
\m\

$ | e
Fmsm....ai

ssa00ud Mg

wung = epinbanem Apog jo wybisy

WUQGEGL =X

ssaoosd gl i epinbaaem IS ‘UIDIM SNQ SNSIBA JTU

vl

Gl

91

L'l

8l

61

L°C

Hdu
SUBSTITUTE SHEET (RULE 26)



WO 2014/201286

37147

D S e S e S

++++++

1,c8poke 115nm 1pt2umBptlel? Dpt70V destdr 0-0

1 H R} X b

: R H t % > ! N N > H N l $

PCT/US2014/042177
13
O
3 3 v 3 CZ}
N

1, Spoke 115nm 1ptumdptlet? -2ptOlV des.tdr (-0

SUBSTITUTE SHEET (RULE 26)

FIG.13B8

FIG.13A



PCT/US2014/042177

WO 2014/201286

38/47

del old

G0

9} +30}
gL +367 |
gl +36°G
L4301
L30T
oL+30}

fo- Wi Aysuage

2el old

0-0 4pYSep ADAUD / Legideiungidy wugy] exodga 'y

914301 g
oy

9 +30°9
Ly +39°
L0
g +30'V 72

6= W3] Aususqiy

\

00 IpYS8p ADOIIZ- £180105uINZc) WG] ondg )

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177
3947

WO 2014/201286

Vi old

[suoIod] ¥

Q¢ C 51°¢C LC 40°¢

[ .. WO] UoHEBAUBIUOD JapIeD
SUBSTITUTE SHEET (RULE 26)

AQD Z-=A Llegidg=(eseq wnZidL=Ulo0] | Wug} L =Ujooim
Z- = A ‘SUOIBAUSIUOCD IBLIED JO 801G



PCT/US2014/042177
40/47

WO 2014/201286

avl old

[suouonul ¥

7P 77 cL'7 w,m mm,m m
T : | )
+4 'doy = A
. -G G0y = A ,.s
+U P A
-9 nﬁmmri S
U Dz A
] e T P ...
\\\h.\x\\x
| \ ~
! m | |
Ok %

ALY O=A Zisgudg=sseq wnzid=yloo] ] WUGLL=Uloom
00 = A ‘SUCHBIUSIUCD IBLIED JO 8018

<¥ o

[ .. W0} uoneuBdUY JaLle)

b

SUBSTITUTE SHEET (RULE 26)




WO 2014/201286 PCT/US2014/042177

4147

FiG.15C

FiG.15D

FIG.15B

FIG.15A

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

42147

Yol 9Ol
[z 1] Aouanbeu

L'¥G2 Ge0vee B60PSe  GBOPSGE BOPGZ GLOVSES L0VGE GO0VGe
m n m KA m oy m _ 0
5501 doid WO/EPOBYRS Y ST BUR B80S Jo4 M M i n
= . L. g : : 410
ZHOIHTY B = IV THOBSELOL =35 ¥ ; 3
o e VY n . ! ¥ 0
. g%%mrfw_m W .ggsgmgwﬁ?w w o \ 470
928089529 = NIF0 HRT R =D Y
- 249904004 = PR wdgpsepgi00 6 My g 5 -~ €0 —
WHZBEOGALLL = Bngue; wilvBeR6'B/ L) = payue) o
B AS 6} 7- = ahues ebeyop \ y - 0 w
7= o , 3,
i G0 @,
g
i \.s @ G __.m.uj
o I ==
5 L0 v
- g0
- e 460
; m ; ; ; ; L L L

SBig 9S19A8) PUB DIBMIO) Ul UOISSIWLISURI |

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/042177

WO 2014/201286

43/47

g91 9l

(ZH ] Asusnbaud

L PG 60 vS 60PSe  S80'PeC  BOPSE GL0PSE L0PSE SO90PEe
e T e L 4 M NS S o RS S e G
- ii: m m .\. atff ” 1 N
iiiiiiiiiiiiiiiiiiiiiiiiiiii iy Warli.-il.,!wli.i.li.'!li..!IM\Wl.i.-ii.,!li.'!i&&aa—iIi.-!l.i.-il.,!IEEM\WFIEFIEFIEIEEFEFIEFI
] m ,x.y | \ M_ / a4
” ﬂ i N M \ M
- oy : 19 2
” mm m mw M % p
- M nn m M M M o w m.mv
" 3 i M : m
S —— M A !d i Joi =
8304 ucnebedoud ] i i : 7
i spINBsARM LUD/GDORYER & SeWwnsse 10id Siy L m,, : n,, ; A7 e
£E90VE 0 = APE St UIJeD "PO LBYM SSO} "SU| | i m P m
8888vC'0 = €PO} SI LU DO UBUM SSOp'SUT Vo 2,
" p90Z'89EY8 = O SeIq Aoy wilggLL = wey L ] ' iR
A9'0 03 Z- = eBuel 8BeyoA P s W
- iz L = wpianbm | W ! v - 9l
' s f
| S50f UOIUBSU| e | w L Jai
yidap UORENPOY ~-- IR
; ; g Ll | i 07

SS0] UOILISSUI pue yidap UONBINPOW

SUBSTITUTE SHEET (RULE 26)



WO 2014/201286 PCT/US2014/042177

44447

Provide a substrate lying in an x-y plane and
defining an x-direction and a y-direction.

\1?(}2

Fabricate an optical resonator siructure over a portion of the
substrate, the optical resonator structure including at least one
non-linear portion that includes at least one radial junction region.

\1?04

Fabricate an optical waveguide proximate o the optical resonator
structure, such that the optical waveguide couples o the at least
one non-linear portion of the optical resonator structure.

\1706

FIG.17
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