US005960270A

United States Patent i (11 Patent Number: 5,960,270
Misra et al. (451 Date of Patent: Sep. 28, 1999
[54] METHOD FOR FORMING AN MOS 5,393,681 /1995 Witek et al. ..oocvivvvnierininsnnnees. 437/40
TRANSISTOR HAVING A METALLIC GATE 5,434,093 7/1995 Chau et al. . 437/41
ELECTRODE THAT IS FORMED AFTER 5447874  9/1995 Grivna et al. .... e 437/40
THE FORMATION OF SELF-ALIGNED 5,716,8{51 2/1998 Moslehi .....c.ooiriicninissininsinnn. 437/40
SOURCE AND DRAIN REGIONS Primary Examiner—John F. Niebling
: . Assistani Examiner—_ynne A. Gurley
[75] Inventors: Veena Misra; Suresh Venkatesan; Attorney, Agent, or Firm—Xeith E. Witek
Christopher C. Hobbs; Brad Smith;
Jeffrey S. Cope; Earnest B. Wilson, [57] ABSTRACT
all of Austin, Tex. A method for forming a metal gate MOS transistor begins by
e : o v forming source and drain electrodes (26, 28, and/or 118)
3 o * b i g .
[73] Assignee: Motorola, Inc., Schaumburg, 111 within a substrate (12 or 102). These source and drain
) regions (26, 28, and 118) are self-aligned to a
[21]  Appl. No.: 08/907,990 lithographically-patterned feature (24 or 108). After forma-
[22] Filed: Aug. 11, 1997 tion of the source and drain regions, the features (24 and 108
e are processed to fill these features with a metallic gate layer
[51] MEER? swovmmnnenarsrama HO1L 21/336 (28a or 128a). This metal layer (28a or 1284) is then
[52] U8 CLeiini i 438/197; 438/585; 438/586;  chemically mechanically polished (CMPed) to form a metal-
438/595; 438/596 lic plug region (286 or 128b) within the features (24 or 108).
[58] Field of Search ..o 438/197, 585, The plug region (286 or 128b) is formed in either an inlaid
438/586, 595, 596 or dual inlaid manner wherein this metallic plug region (28b
or 128b) is self-aligned to the previously formed source and
[56] References Cited drain regions and preferably functions as a metal MOS gate
U.S. PATENT DOCUMENTS ESR
5,391,510 2/1995 Hsuwetal:: aicianiuai 437/44 43 Claims, 8 Drawing Sheets
10 23
_\ <
22 25 25 22
B NV Ve
N S NP e 2
— e —
- 27 31 r
14 26 28 14
2L 16 - i
12
100 131b 131c
N 11z € 129 112 Bl

122

DOCKET

_ ARM

Find authenticated court documents

without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 28, 1999 Sheet 1 of 8 5,960,270

10
\‘ 18

T —
h
N
o
174
.._\
b
Co
] N ’
)N
v

12 16 14
12
F1G.2
10
)
= 18 “ 18 =
0 e L
EFEBY
12

F1G.3
DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 28, 1999 Sheet 2 of 8 5,960,270

k-
14 26
FI1G. 4

FIG.5
10~ _ 28a
LA LA LA LTS e L LSS LT LA
£2 25 25 22

1
Taf-

F1G.6

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 28,1999 Sheet 3 of 8 5,960,270

F1G.9
DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Sep. 28, 1999 Sheet 4 of 8 5,960,270

100
N 105

104 103 104

110
ya

100 \ 7 //
%

ot

~ 106
104 103 104
102

F1G.77

110

100\ 112 112
10
v

114 114
27 © Tw
—~ =T 106~
104 | 118 55 118 104
102

Fl1G.12

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




