57086786 A3 I 10 0 0 00 0RO

=
—

=

A waf er -1 evel
devi ces forned

testing arrangenent for opto-electronic
in a silicon-on-insul ator

(SA) wafer

structure utilizes a single opto-electronic testing
(122 INTEBNATIOBA D SPHLOC AN GPOP UBLIYHEDA BNDER WHE @A BN TGOORERATION TREATY (PCT)

testing. Beam steering op
(19) Wogld flnteflgctad] Enapanty Qragnigaiion
bet we¢inagprel B¢ pr obe si d

y be forned on the

y_ I'J]III@IﬂﬂlWlﬂ@mﬁlﬂﬂmjﬂﬂlﬂﬂgﬂl|III||I||II|||I|I|I|||III|||||II|

[IMP s
Ielrlnsnt§ €5 Gisdagi ri Sm Coupéaesy, grati' gnflor d N
i e 1 1

1) Y0 Kles dQdRE..i n the top ayeg, of, Hhe Ruown Pa 18106 (US). PIEDE,
GBERI3WE4 to€o1) The opt oel ectroni c t esShdvia@salsgMBRde LAk 30entown, PA 18104 (US).
ises a plurality of electri CeANUSBBESKDI Kighetilah. @ISEIS]; 7487 Stein

an g ¢ ks

sites on the opto-e

hs{%os%%aa' i t yRoad, Ziboriikpiad 3¢92 §15).
ectroni ¢ dewi ggentaRdBReVhGT W1; P.O. Box 556, Springtown,
(22) Ingqrimional Filing Dates s t§ Megrh 9200293512605 . Thih 1845t (Wal

test signal

(25) Fﬁlggsmhguggerray be converted Engis}p @l)awdigia®d Btates (unless otherwise indicated, for every
representations within the SO sthindetraroes pveltidntmyglable): AE, AG, AL, AM,

26) Pyblpfion @B P45 t he testing el"Eitent af% Al 8¢5 PG SR

(30) Priority Data:
60/551,316
11/075,430

8 March 2004 (08.03.2004)
8 March 2005 (08.03.2005)

Us
Us

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

(72) Inventors; and

(75) Inventors/Applicants (for US only): GOTHOSKAR,
Prakash [IN/US]; 6749 Windermere Court, Allentown,
PA 18104 (US). GHIRON, Margaret [US/US]; 1875
Sherwood Road, Allentown PA 18103 (US). MONT-
GOMERY, Robert Keith [US/US]; 810 Howe Street,
Easton, PA 18040 (US). PATEL, Vipulkumar [US/US];
8916 Grady Drive, Breinigsville, PA 18031 (US). SHAS-
TRI, Kalpendu [US/US]; 5529 Willow Way, Orefield,
PA 18069 (US). PATHAK, Soham [US/US]; 6099

PgBZ,CA,CH,CN,

, 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, LC, 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, T™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU,
ZA, M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, S1, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(34)

[Continued on next page]

(54) Title: WAFER-LEVEL OPTO-ELECTRONIC TESTING APPARATUS AND METHOD

13

D =

TR

>

34

(57) Abstract: A wafer-level testing arrangement for opto-electronic devices formed in a silicon-on-insulator (SOI) wafer struc-
ture utilizes a single opto-electronic testing element to perform both optical and electrical testing. Beam steering optics may be
formed on the testing element and used to facilitate the coupling between optical probe signals and optical coupling elements (e.g.,
prism couplers, gratings) formed on the top surface of the SOI structure. The optical test signals are thereafter directed into optical
waveguides formed in the top layer of the SOI structure. The optoelectronic testing element also comprises a plurality of electrical
test pins that are positioned to contact a plurality of bondpad test sites on the opto-electronic device and perform electrical testing
operations. The optical test signal results may be converted into electrical representations within the SOI structure and thus returned
to the testing element as electrical signals.
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