Sonme enbodi nents
enbodi nents of

O her

wo 2012/138903 A2 | I 0000 T OO O A R

i ncl ude dual

active layers for sem conductor devices.
rel ated devi ces and nethods are al so di scl osed.

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property

(43) International Publication Date

Organization
International Bureau

—~
EEEEééE;

=

\

(10) International Publication Number

WO 2012/138903 A2

11 October 2012 (11.10.2012) WIPO I PCT
(51) International Patent Classification: (72) Inventor; and
HOIL 29/786 (2006.01) HOIL 21/20 (2006.01) (75) Inventor/Applicant (for US only): MARRS, Michael
. . [US/US]; 4525 East Grandview Road, Phoenix, Arizona
(21) International Application Number: 85032 (US)
PCT/US2012/032388 ’
. . (74) Agent: BENYI, Stephen K.; Bryan Cave LLP, Two North
(22) International Filing Date: iral A ite 2200. Phoenix. Ari 35004
5 April 2012 (05.04.2012) Central Avenue, Suite , Phoenix, Arizona (US).
- . . (81) Designated States (uniess otherwise indicated, for every
(25) Filing Language: English kind of national protection available): AE, AG, AL, AM,
(26) Publication Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
L. CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(30) Priority Data: . DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
61/472,992 7 ApI’ll 2011 (07.04.2011) UsS HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(71) Applicant (for all designated States except US): ARI- KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

ZONA BOARD OF REGENTS, FOR AND ON BE-
HALF OF ARIZONA STATE UNIVERSITY [US/US];
1475 North Scottsdale Road - Sky Song, Suite 200, Scotts-
dale, Arizona 85257-3538 (US).

MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

[Continued on next page]

(54) Title: DUAL ACTIVE LAYERS FOR SEMICONDUCTOR DEVICES AND METHODS OF MANUFACTURING THE

SAM

E

3100

3101

| Providing a substrate ! |
T 3102

| Providing a barrier layer over and/or on the substrate ' |
! 3103

| Providing a gate metal layer over the substrate |
3104

| Providing a gate barrier layer over and/or on the gate metal layer |
3105

| Providing a transistor active layer over the gate metal layer i |
T 3106

Providing an etch stop layer over the transistor active layer, the first active
layer, and/or the second active layer and/or on one of the transistor active
layer, the first active layer, and/or the second active layer

3107
| Providing a mesa passivation layer over and/or on the etch stop layer ' |
! 3108
| Conducting one or more post-mesa passivation layer etches |
1 3109
Providing a source/drain contact layer over the transistor active layer, '
the first active layer, and/or the second active layer
I 3110
| Providing a base dielectric material |
3111
| Providing a fifth dielectric material |
I 3112
| Curing the fifth dielectric material ' |
3113
| Providing a sixth dielectric material |
3114
| Providing a mask over the sixth dielectric material |
3115
‘ Etching the base dielectric material, the fifth dielectric material, and
the sixth dielectric material
3116
| Removing the mask |
| I ; |3117

Providing one or more semiconductor elements

FIG. 31

(57) Abstract: Some embodiments include dual active layers for
semiconductor devices. Other embodiments of related devices
and methods are also disclosed.



WO 2012/138903 A2 AT 00TV 0 N A

(84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARTIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT,
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii))

as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



