Title: SEM CONDUCTOR STRUCTURE | MPLEMENTI NG SACRI FI CI AL MATERI AL AND
METHODS FOR MAKI NG AND | MPLEMENTI NG THE SAME Abstract: A sem conductor
device is provided. The sem conductor device includes a substrate having
transisto ' ' gnﬁgr ' XY ' l.on
l i nes andhfz:’gﬁ%ééuc‘?@gif\ggﬁkﬁghgflﬁflgﬁty 0 Té“&%%ﬁ i nt erﬁggﬂnsﬁzlé%ﬁ%éﬁ
netallization |ines and conductive vi as

'/,fijMTdi”WMWWWWNW"mm

(19) World Intellectual Property Organization
International Bureau

*G00002*
(43) International Publication Date (10) International Publication Number
27 December 2002 (27.12.2002) PCT WO 02/103791 A2
(51) International Patent Classification”s  HOI1L 23/532, Court, Fremont, CA 94536 (US). WEI, David [CN/US];
21/768 1959 Jazkson Court, Fremont, CA 94539 (US). KISTLER,
Rodney [US/US]; 149 Forest Hill Drive, Los Gatos, CA
(21) International Application Number: PCT/US02/09617 95032 (US).

(22) International Flllllg Date: 26 March 2002 (26.03.2002) (74) Agent: PENILLA, Albert, S.; Martine & Penilla, LLP,
710 Lakeway Drive, Suite 170, Sunnyvale, CA 94085 (US).

(25) Filing Language: English
Lo . 81) Designated States (national): AE, AG, AL, AM, AT, AU,
26) Publ ; : Lnglish ¢ !
(26) Publication Language nensh AZ, BA, BB, BG, BR, BY. BZ, CA, CH, CN, CO, CR, CU,
(30) Priority Data: CZ. DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
09/821,415 28 March 2001 (28.03.2001)  US GM, HR, HU, ID, IL,, IN, IS. JP, KE, KG, KP. KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
(71) Applicant (for all designated States except US): LAM MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, 8D, SE, SG,
RESEARCH CORPORATION [US/US]; 4650 Cushing SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
Parkway, Fremont, CA 94538 (US). VN, YU, ZA, ZM, ZW.
(71) Applicants and (84) Designated States (regional): ARIPO patent (GH, GM,
(72) Inventors: GOTKIS, Yehiel [IL/US]; 37789 Peachtree KE. LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

[Continued on next page]

(54) Title: SEMICONDUCTOR STRUCTURE IMPLEMENTING SACRIFICIAL MATERIAL AND METHODS FOR MAKING
AND IMPLEMENTING THE SAME

(57) Abstract: A semiconductor device is provided. The

100" . L . .
/ semiconductor device includes a substrate having transistor
L . . -~ . - .
/ devices and a plurality of copper interconnect metallization
77773/~ 118°  lines and conductive vias. The plurality of copper intercon-

tor device such that the plurality of copper interconnect met-
7

% allization lines and conductive vias are isolated from each

%\\\‘\ N oY@ nect metallization lines and conductive vias are defined in
(0 \ TR \O\Q 110g’ each of a plurality of interconnect levels of the semiconduc-
112 (
N J\Q\

,///)/ 110f other by an air dielectric. The semiconductor device further
2L includes a plurality of supporting stubs each of which is con-
NN 110e’ figured to form a supporting column that extends through the
; >2\ plorality of interconnect levels of the semiconductor device.
1
115 7 \(k 110d'
g R
N NANNSNNN
‘ ) 110
* »”
QNN 72 162162

%\ / 4 1100’

7 N 77 SN
\ 108 %oa \ 108 \\\§f106
& MESNNNN \ 122

WO 02/103791 A2



4

each of a plurality of interconnect |evels of the sem conduc tor ;
devi ce such that the plurality of copper interconnect netallization |ines Ql’
and conductive vias are isolated fromeach other by an air dielectric. The>
sem conduct or device furt\t&e '.ncﬂes a plurality of supporlﬂ"
stubs each of which is co vQZé!lOt?’&df [ q”!lppnrfi ng colum that |l|JU||ﬂ|Lds
through the plurality of interconnect |evels of the sem conductor device.

Eurasian patent (AM, AZ, BY, KG, K7, MD.RU, T}, TM).  For two-letter codes and other abbreviations. refer to the "Guid-

Buropean patent (AT, BE, CH, CY, DE, DK, ES, FL, FR.  ance Notes on Codes and Abbreviations" appearing at the begin-

GB, GR, IG, IT, LU, MC, NL, PT, SE. TR), OAPI patent  ning of each regular issue of the PCT Gazette.

(BF, BI, CF, CG, CI, CM, GA, GN, GQ. GW, ML, MR,

NE, SN, TD, TG).

Published:
—  without international search report and 1o be republished
upon receipt of that report



