77087155 A3 I 10 0 00O OO OO

=

Menory devi ces, such as DRAM nenory devices, nay
i ncl ude one or nore netal |ayers above a | ocal
i nterconnect of the DRAM nenory that make contact to
(12) DNFERNGEOBAL RALOCYS IQF PURESHEBITNDYR AHE PEEENTADOPRRATEOX EREATY (PCT)

of sem conductor conponen
(19) Wegld dntellegtyal Property, Qeganigaiion g
in t hugeigphBEcatet al | ayd

P 91-: )

%l ﬁ\ﬁ)

Bcreases and circuit

m@@mlmwgm@|||wyw A

w3

LN :
%E{lte Céttllt tf&g caflr %et: Sat S P olngl ?gl gn erBatOOIQzﬁ Puﬁ%{tlo Number
| ayers. EV A3
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
HOIL 21/8242 (2006.01)  HOIL 27/105 (2006.01) kind of national protection available): AE, AG, AL, AM,

HOIL 27/108 (2006.01) HOIL 21/8239 (2006.01)
(21) International Application Number:

PCT/US2007/000410
(22) International Filing Date: 5 January 2007 (05.01.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
11/331,951 13 January 2006 (13.01.2006) US

(71) Applicant (for all designated States except US): MI-
CRON TECHNOLOGY, INC. [US/US]; 8000 South
Federal Way, P.O. Box 6, Boise, Idaho 83707 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): MCDANIEL,
Terry [US/US]; 1568 S. Riverstone Lane, Apt. 303,
Boise, Idaho 83706 (US). GREEN, James [US/US]; 7612
Cypress Lane, Nampa, Idaho 83687 (US). FISCHER,
Mark [US/US]; 5944 N. Brooklet Avenue, Boise, Idaho
83713 (US).

Agent: ALTMAN, Daniel E.; KNOBBE, MARTENS,
OLSON & BEAR, LLP, 2040 Main Street, 14th Floor,
Irvine, California 92614 (US).

(74)

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, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, 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), Eurasian (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, LV, MC, NL, PL, PT,
RO, SE, S, 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
amendments

(34)

(88) Date of publication of the international search report:
1 November 2007

[Continued on next page]

(54) Title: SYSTEMS AND METHODS FOR FORMING ADDITIONAL METAL ROUTING IN SEMICONDUCTOR DEVICES

E20 —-

LLALLILL AR AN

G0~

&0

726,

<\<\<”\\

’ZJ’V‘V/ Tl

/25 D

L A L i LT P Y,

7

ASTTIS LSS TSI AAA ATV,

\\\W//g//}}///‘
LTI
v

(57) Abstract: Memory devices, such as DRAM memory devices, may include one or more metal layers above a local interconnect
& of the DRAM memory that make contact to lower gate regions of the memory device. As the size of semiconductor components
& decreases and circuit densities increase, the density of the metal routing in these upper metal layers becomes increasingly difficult

to fabricate. By providing additional metal routing in the lower gate regions that may be coupled to the upper metal layers, the
spacing requirements of the upper metal layers may be eased, while maintaining the size of the semiconductor device. In addition,
the additional metal routing formed in the gate regions of the memory devices may be disposed parallel to other metal contacts in a
strapping configuration, thus reducing a resistance of the metal contacts, such as buried digit lines of a DRAM memory cell.
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