Title: ELECTROCHEM CALLY ROUGHENED ALUM NUM SEM CONDUCTOR PROCESSI NG

APPARATUS SURFACES Abstract: A uniform controllable nethod for

el ectrochem cal Iy rougheni ng an al um num conprising surface to be used in a

sem conduORINTERNATEBBILAGPIEPSHON PUBLISBERIV NSTHROBEPATANI QRHERYTIONGREATY (PCT)

al um num conprising surface is alum numor an alum numalloy. The method

I nvol ves i mrersing an al gm num conpr i surface i n an HCl sol ution having

a conceniy) Moirld MntEIREGA ReppbiityODig bn 1 /B4He

emperature it himibarnange of - aboultarao UbGE ARG WHRIRITINGAR

el ectrical charge having a charge deRgE®y rangi ng from about 80

anps/ ft [ er rdi3)tkrembaiahl Eiblikagsmsdté t [ err ] for a t i (h® Ijtemiiohak Ruibbidarign Funder about

4 m nut es t ®3 Fetivaaity 2083 (i3r0212663) A chelpgimng agent W) 03/:b2%62t A¢nhance
ugheni ng process. The el ectrochem cal roughening nethod can be used

the ro

on al ungsiyUnfe@hdoRY BatdnCIB@RBGAL: .  1EWLUBUNT DUWIHIRLer B ELBs, bR @RELcRds0LBs).

The el ect resfsermscals rougheni ng provi des a IHBRCH,ISéng; 2B ehdTgivs Uifnaag Cwl4seh

does not entrap particles and which provi de§/S.ncreased surface area for

sem conduabtematphi08aEsStiontNspb@d uBtT/Bex7oN. The roughened surface provides

an excel l ent surface for subsequent anodi(Zat‘genty, BERNADICOU, Michael, A. et al; Blakely,
(22) International Filing Date: 22 July 2002 (22.07.2002) Sokoloff, Taylor & Zafman LLP, 12400 Wilshire Boule-

vard, 7th floor, Los Angeles, CA 90025 (US).

25) Filing L. : English
(25) Filing Language ngis (81) Designated States (national): CN, JP, KR, SG.

(26) Publication Language: English (84) Designated States (regional): European patent (AT, BE,

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, IE, IT,

(30) Priority Data: LU, MC, NL, PT, SE, SK, TR).
09/918,683 27 July 2001 (27.07.2001) US
Published:
(71) Applicant: APPLIED MATERIALS, INC. [US/US]; —  with international search report

P.O. Box 450A, Santa Clara, CA 94052 (US).

For two-letter codes and other abbreviations, refer to the "Guid-
(72) Inventors: SUN, Jennifer, Y.; 9964 Alpine Terrace, ance Notes on Codes and Abbreviations” appearing at the begin-
Sunnyvale, CA 94086 (US). STOW, Clifford, C.; 480 N.  ning of each regular issue of the PCT Gazette.

(54) Title: ELECTROCHEMICALLY ROUGHENED ALUMINUM SEMICONDUCTOR PROCESSING APPARATUS
SURFACES

62 Al

v (57) Abstract: A uniform, controllable method for electrochemically roughening an aluminum-comprising surface to be used in a

semiconductor processing apparatus is disclosed. Typically the aluminum-comprising surface is aluminum or an aluminum alloy.

The method involves immersing an aluminum-comprising surface in an HCI solution having a concentration ranging from about 1

~~. volume % to about 5 volume %, at a temperature within the range of about 45 °C to about 80 °C, then applying an electrical charge
having a charge density ranging from about 80 amps/ft.? to about 250 amps/ft. for a time period ranging from about 4 minutes to
about 25 minutes. A chelating agent may be added to enhance the roughening process. The electrochemical roughening method
can be used on aluminum alloys in general, including but not limited to 6061 and LP. The electrochemical roughening provides
a smoothly rolling surface which does not entrap particles and which provides increased surface area for semiconductor process
byproduct adhesion. The roughened surface provides an excellent surface for subsequent anodization.
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