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An arrangenent for actively controlling, in two
di nensi ons, the mani pul ation of light within an
SO - based optical structure utilizes doped regions
(1% OYIEBYATIONAIL APHLNEATBDY PURIYSHEDANGER THD PYFINTICOORER AY@X TRHATY (PCT)

tor-S|I|co

29 oy Qteﬁef-é OB s ar g

for mIQtQm 1% al)é?reaqe\“ ce,
vol tage poten I al

bet ween\EA

paCI tive (S| SCAP)

ed so as to
mmuuin||mwﬁn||mm||||¢m|||||m||||||||||||||||||||||||||||||||||||||||||

pOSI tely doped regions

g?gr}%{e ona PubE{Pa i n% %he refractive (ﬂ)‘ii hzﬂlohﬁ%ubhc jon Number
93@82 er th operti ﬁ:
ﬁ F: prop?gg(z)atl ng(ﬁ%%roughPt e regi oﬁw 1 A2
ons nay_be aavangﬁ)gé % Tormed 1o exni bit any
&b I“é"é‘g’fl?né]c})ate'gﬁ:gﬁsgjaaﬂm( su §SSI f i g%torssan ]%IQ)%E§ Prakash [IN/US]; 6749 Win-
etc.), "S0sA5e AN, 28 s oS, GHIRON.

QN 1476 g@ﬁ/B(Id'R@a%l Allentown, PA

t
iR %%ifoms&w Of s

of these devi ces. e or

(22) Ir? rna\ci(%nltFﬂ{@a nEéFQbrr]uargg%ﬁS 8?

I Ca

nor e act iswe (e WMeasOMERY [Rebert, Keith [US/US];
| udedl0itom fregt, SISBCAPA 18040 (US). PATEL,

e errentV"(%‘ile‘hr [gé/US]f %)QIIG Grady Drive, Breinigsville,
STRI, Kalpendu [US/US]; 5529

(
25) FRATRIuGe: @ Mach- Zehnder nLel fer o\/@ﬁowgsédy UGS PA 18069 (US). PATHAK, Soham
resonator, optical switch, etc.) $9uascd® i@ ERe. Allentown, PA 18106
26) p.ﬂ,%laltiyn%angt.&gg:ab' e elenment. (US). YANUSHEFSKI, Katherine, A. [US/US]; 7487
Stein Road, Zionsville, PA 18092 (US).
(30) Priority Data: (74) Agent: KOBA, Wendy, W.; P.O. Box 556, Springtown,
60/547.911 26 February 2004 (26.02.2004)  US PA 18081 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA,
M, ZW.

(71) Applicant (for all designated States except US): SIOPTI-
CAL, INC. [US/US]; 7540 Windsor Drive, Lower Level,
Allentown, PA 18195 (US).

[Continued on next page]

(54) Title: ACTIVE MANIPULATION OF LIGHT IN A SILICON-ON-INSULATOR (SOI) STRUCTURE

16

. //%/

(57) Abstract: An arrangement for actively controlling, in two dimensions, the manipulation of light within an SOI-based optical
structure utilizes doped regions formed within the SOI layer and a polysilicon layer of a silicon-insulator-silicon capacitive (SISCAP)
structure. The regions are oppositely doped so as to form an active device, where the application of a voltage potential between the
oppositely doped regions functions to modify the refractive index in the affected area and alter the properties of an optical signal
propagating through the region. The doped regions may be advantageously formed to exhibit any desired "shaped" (such as, for
example, lenses, prisms, Bragg gratings, etc.), so as to manipulate the propagating beam as a function of the known properties of
these devices. One or more active devices of the present invention may be included within a SISCAP formed, SOI-based optical
element (such as, for example, a Mach-Zehnder interferometer, ring resonator, optical switch, etc.) so as to form an active, tunable
element.
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