(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
10 November 2005 (10.11.2005)

// S
A0 000 0000 A A RO

(10) International Publication Number

WO 2005/106546 A3

(51) International Patent Classification:
GO2B 6/34 (2006.01)

(21) International Application Number:
PCT/US2005/012761

(22) International Filing Date: 14 April 2005 (14.04.2005)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/563,161

(71) Applicant (for all designated States except US): INFIN-
ERA CORPORATION [US/US]; 1322 Bordeaux Drive,
Sunnyvale, CA 94089 (US).

15 April 2004 (15.04.2004) US

(72) Inventors; and

(75) Inventors/Applicants (for US only): NAGARAJAN,
Nadhakrishnan, L. [US/US]; 7800 Creekline Drive,
Cupertino, CA 95014 (US). KISH, Fred, A., Jr. [US/US];
335 Everett Avenue, Palo Alto, CA 94301 (US). WELCH,
David, F. [US/US]; 1845 White Oak Drive, Menlo Park,
CA 94028 (US). PERKINS, Drew, D. [US/US]; 12329
Vista Arroyo Court, Saratoga, CA 95070 (US). KATO,
Masaki [JP/US]; 1220 N. Fair Oaks Avenue #3202,

(74) Agent: CAROTHERS, W., Douglas, Jr.; Infinera Corpo-
ration, 1322 Bordeaux Drive, Sunnyvale, CA 94089 (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, KM, 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, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
YU, ZA, ZM, 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), Burasian (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, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of

(84)

Sunnyvale, CA 94089 (US). amendments

[Continued on next page]

(54) Title: COOLERLESS AND FLOATING WAVELENGTH GRID PHOTONIC INTEGRATED CIRCUITS (PICs) FOR WDM
TRANSMISSION NETWORKS

Floating Wavelength

Comb or Grid
Aieachy
101(1)...101(N)
LloQ(( )...102(N) 108{1)..[.108(N) nggcgzd 1245
[+l Fioating Grid 1258
RXPIC 720
QQ 122 | 126(1)|..126(N)
T 1268

119 08¢ 1254 % 264

- 112

111

e

A3 IO O A A R

o (57) Abstract: A coolerless photonic integrated circuit (PIC), such as a semiconductor electro-absorption modulator/laser (EML) or
a coolerless optical transmitter photonic integrated circuit (TxPIC), may be operated over a wide temperature range at temperatures

O higher then room temperature without the need for ambient cooling or hermetic packaging. Since there is large scale integration of

& N optical transmission signal WDM channels on a TxPIC chip, a new DWDM system approach with novel sensing schemes and

w={ adaptive algorithms provides intelligent control of the PIC to optimize its performance and to allow optical transmitter and receiver
modules in DWDM systems to operate uncooled. Moreover, the wavelength grid of the on-chip channel laser sources may thermally

& float within a WDM wavelength band where the individual emission wavelengths of the laser sources are not fired to wavelength

& peaks along a standardized wavelength grid but rather may move about with changes in ambient temperature. However, control is
maintained such that the channel spectral spacing between channels across multiple signal channels, whether such spacing is periodic
or aperiodic, between adjacent laser sources in the thermally floating wavelength grid are maintained in a firmed relationship. Means
are then provided at an optical receiver to discover and lock onto floating wavelength grid of transmitted WDM signals and thereafter
demultiplex the transmitted WDM signals for OE conversion.
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jnventions in this international application, as follows:
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Stabilized wavelength grid

3. claims: 59-71,72-75

A photodetector unit and a network using such a unit
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