©
L

. US005242536A
United States Patent o (1] Patent Number: 5,242,536
Schoenborn [45] Date of Patent: Sep. 7, 1993
[54] ANISOTROPIC POLYSILICON ETCHING Sci. Technol., A2(4), Oct.-Dec. 1984,
PROCESS 0734-2101/84/041537-13, 1984, American Vacuum
75] Inventor: Philippe Schoenborn, San Jose, Calif. ~ Society.
[73] . ppe. _’ . Controlled Film Formation during CCly Plasma Etching,
[73] Assignee: LSI Logic Corporation, Milpitas, Bernacki and Kosicki, J. Electrochem. Soc., Aug.,
Calif. 1984.
[21] Appl. No.: 632,461 Selectivity and Feature Size Control, Dry Etching.
[22] Filed: Dec. 20, 1990 Primary Examiner—Thi Dang
[51] Imt, CLS . HOIL 21/00  Attorney, Agent, or Firm—Gerald E. Linden; Michael
{521 US.CL .cconriiivnrrennreneenns 156/643; 156/646;  D. Rostoker
156/657; 156/662
[58] Field of Search ................ 656/657, 662, 643, 646 [57] ABSTRACT
[56] References Cited An anisotropic polysilicon etching process in
U.S. PATENT DOCUMENTS Cla/HBr/He is disclosed. The use of HBr allows etch-
ing to occur under high poly:oxide selectivity condi-
4,450,042 5 4 Purdes .....orcreciieirenennene . .
4,490,209 122324 ;l;:(ti:an _______ N 15;;2:34 ):é tions (e.g., ?bove 40:1) that would otherwise Produce
4,502,915 3/1985 Carter et al. .. .. 156/646 X lateral etching of the poly under the photoresist mask
4,521,275 6/1985 PUIAES ...ooceervrrrmervrriaseersenes 156/643 (isotropy). The selectivity of poly:resist is also increased
:,;23,23: ;; iggg B;O:krey s e 1561525{'?472 (e.g., above 4:1). Poly sidewall passivation is enhanced
,867, wenstein et al. } : : : E] : :
4,929,301 5/1990 BEECHKO oovrorvrrorrr, 156/657 X;;hout. re 13{;’;%0" rcels‘zt ?:g&pc’sm?s"' Ga{?e %x“:ftlsss. s
4,943,344 7/1990 Tachi et al. 156/643 oiumized, anc anisotropy Is reafhized with In-
4,948,462 8/1990 ROSSEN wororrroreoserersrorr 156/643  Creased overetch (e.g., 60%). Exemplary process set-
5,007,982 7/1988 TAOU wovevvveerersrrenneenneerenne 156/657 X tingsare: 1) 250 mTorr, 190 Watts, 0.5 cm gap, 100 sccm
5,013,398 5/1991 Longetal .ovirvernnne 156/657 X Cly, 50 sccm HBr and 40 sccm He; and 2) 270 mTorr,
5,030,590 7/1991 Amini et al. ...coccorevcreenrenne 437/233 200 Watts, 0.5cm gap, 80 sccm Cly, 55 sccm HBr and 45

OTHER PUBLICATIONS

Relation between the RF discharge parameters and plasma
etch rates, selectivity and anisotropy, Zarowin, J. Vac.

CHLORINE PROCESS:
30:1 POLY: OXIDE AND
1.6:1 POLY:RESIST SELECTIVITY,
VERTICAL PROFILE WITH
<50% OVERETCH,
OCCASIONAL NOTCHING

302/

sccm He.

19 Claims, 16 Drawing Sheets

PURE CHLORINE/ He PROCESS:
LOW PRESSURE,
LOW POWER,
HIGH SELECTIVITY,
BUT ISOTROPIC

oy

USE MBr

fSOB

HIGH SELECTIVITIES AND
VERTICAL PROFILES WITH
LONG OVERETCH

CKE

A R

T
M

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S.. Patent Sep. 7, 1993 Sheet 1 of 16 5,242,536

rIOZ

{-|06 ( 108
\ | <

RE-ENTRANT OR

[T

ACCEPTABLE Ni(éé‘g"#i'al'_‘é” NOT NA%ECE?’ET%BLE
FlG. 1A FlG. 18 Fl6. IC
\
?
e—0.05pm o
MASK ‘
SIDEWALL PROFILE

POLYSILICON ‘\

-— | |
ALL OF THE SIDEWALL PROFILE SUBSTRATE
MUST BE IN THIS HALF-PLAN

FlG. 1D

DOCKET

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



https://www.docketalarm.com/

U.S.' Patent Sep. 7, 1993 Sheet 2 of 16 5,242,536

FlG. 24 Fl1G. 2B

FIG. 4 FIG. 5

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Sheet 3 of 16 5,242,536

Sep. 7, 1993

U.S; Patent

£ 9/4

HIL3IYIAO ONOT
HLIM SI40¥d “TVIILH3A
ANV S3ILIAILI3T3S HOIH

sos/

90¢

HVOn

4gH 3SN

J1dOM1L0SI LN
‘ALIAILD33S HOIH
‘YIMOd MO
‘3UNSSINd MO
:8S3008d 3H /3NINOTHD J¥Nd

\Nom

ONIHJLON TVYNOISVII0
‘HOL3Y¥3A0 %0S>
HLIM 37T71408Hd TVIILY3A
‘ALIAILIIT3S 4SIS3H:X10d 1:9°
aNV 3dIX0 : A10d 1:0€
:653008d 3NINOTHD

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

5,242,536

Sheet 4 of 16

Sep. 7, 1993

U.S.. Patent

g9 9/4

( AIN3LINOD J8H %0%)
(MX) ¥3IMOd

-
-

il PR O ——
<

/!
/ / \\

Gl
osi
-O091
-O04I
(W22S)
O8I MO4
qvioL
- 06l
002

(Ulw/wu)31vH HIOL3 3aIXO0
......... (utw/wd) 31wy HOL3 A10d

ve 9/4

(MO14 V101 WIS SLI)

6l° ‘_ 8’

( MX) Y3IMOd
Lr oI

L L A

- E._E\ESU._.<¢ HJ13 3QIX0

(uyw/w) 31vy HOL3 A10d

(%)

IN3ILNOD
a9 I

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



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




