a2 United States Patent

Dooley et al.

US009410911B2

10) Patent No.: US 9,410,911 B2
(45) Date of Patent: Aug. 9, 2016

(54) STRUCTURE AND METHOD OF

(71)

(72)

(73)

")

@

(22)

(65)

(1)

(52)

MANUFACTURE

Applicant: HEWLETT-PACKARD
DEVELOPMENT COMPANY, L.P.,

Houston, TX (US)

Inventors: Kevin Dooley, Wicklow (IE); Richard
Coull, Louth (IE); Graeme Scott,
Kildare (IE); Lorraine Byrne, Dublin

(E)

Assignee: Hewlett-Packard Development
Company, L.P., Houston, TX (US)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 277 days.

Appl. No.: 13/868,435
Filed: Apr. 23,2013

Prior Publication Data
US 2014/0314624 Al
Int. CI.
GOIN 27/07 (2006.01)
C25D 5/02 (2006.01)
GOIN 27/04 (2006.01)
C25D 3/12 (2006.01)
GOIN 27/12 (2006.01)
B82Y 30/00 (2011.01)
U.S. CL
CPC ..o GOIN 27/07 (2013.01); C25D 5/022

(2013.01); GOIN 27/048 (2013.01); B82Y 30/00
(2013.01); C25D 3/12 (2013.01); GOIN 27/126
(2013.01); GOIN 27/127 (2013.01)

1

\

2

Oct. 23, 2014

(58) Field of Classification Search
CPC ... GOIN 27/07; GOIN 27/048; GOIN 27/126;
GOIN 27/127, C25D 5/022; C25D 3/12;

B82Y 30/00
USPC oo 438/1, 48, 49, 942-952
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

7,534,470 B2 5/2009 Madou et al.

8,385,046 B2 2/2013 Palusinski et al.
2010/0116682 Al 5/2010 Neuzil et al.
2011/0316054 Al  12/2011 Fedder et al.

OTHER PUBLICATIONS

Sander, D., et al. “Fabrication of metallic microstructures by electro-
plating using deep-etched silicon molds.” Microelectromechanical
Systems, Journal of 4.2 (1995): 81-86.*

Pan, Li-Wei, and Liwei Lin. “Batch transfer of LIGA microstructures
by selective electroplating and bonding.” Microelectromechanical
Systems, Journal of 10.1 (2001): 25-32.*

(Continued)

Primary Examiner — Lyle Alexander
Assistant Examiner — Robert Eom
(74) Attorney, Agent, or Firm — Mannava & Kang, P.C.

(57) ABSTRACT

A structure for a chemical sensing device, the structure com-
prising at least one electrically conductive element located in,
and protruding from, at least one recess. A method of manu-
facturing the structure includes: (a) providing a template
comprising at least one recess having a recess depth; (b)
providing an electrically conductive material in the at least
one recess; and (c¢) removing part of the template to decrease
the recess depth of the at least one recess, thereby forming
said protruding at least one electrically conductive element.
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