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(57) Abstract: Monolithic, wavelength-tunable QCL devices are provided which comprise a substrate, an array of QCLs formed on
the substrate and an optical beam combiner formed on the substrate electrically isolated from the array of QCLs. In embodiments,
the QCL devices are contigured to provide laser emission in the range of from about 3 um to about 12 um, a wavelength tuning
range of at least about 500 cm™, and a wavelength tuning step size of about 1.0 nm or less.



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 16/59662

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HO1S 5/34 (2017.01)
CPC

- HO1L 29/15; HO1L 29/122; B82Y 20/00; HO1S 5/18397; H01S 5/34

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

See Search History Document

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of

See Search History Document

data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

US 2002/0110328 A1 (BISCHEL et al.) 15 August 2002
{0062], [0074)-[0076], [0121}, [0122]

P < Py < Pi<

US 2004/0228384 A1 (OH et al.) 18 November 2004 (18.11.2004), para [0022], [0043]-[0048]

US 6,195,381 B1 (BOTEZ et al.) 27 February 2001 (27.02.2001), col 1, In 13-15, claim 14

US 2012/0287418 A1 (SCHERER et al.) 15 November 2012 (15.11.2012), entire document

1-5, 8-11

6.7,12,13
(15.08.2002), para (0002}, [0017], 1-5, 8-11

6.7,12,13

58

1-13

l:] Further documents are listed in the continuation of Box C.

l:] See patent family annex.

* Special categories of cited documents:

“A™ document defining the general state of the art which is not considered
to he of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“p”  document published prior to the internationat filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to un erstand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“y” document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

12 June 2017

Date of mailing of the international search report

06 JUL 2017

Name and mailing address of the [SA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - wo-search-report

