
US006784552B2

(12) United States Patent (10) Patent No.: US 6,784,552 B2
Nulty et al. (45) Date of Patent: *Aug. 31, 2004

(54) STRUCTURE HAVING REDUCED LATERAL 4,956,312 A 9/1990 Van Laarhoven ......... .. 437/180
SPACER EROSION 5,037,777 A 8/1991 Mele et al. ................. .. 43/639

(75) Inventors: James E. Nulty, San Jose, CA (US); (List Continued on next page’)
Christopher J. Petti, Mountain View, FOREIGN PATENT DOCUMENTS
CA (US) JP 11111691 A * 4/1999

(73) Assignee: Cypress Semiconductor Corporation,
San Jose’ CA (US) OTHER PUBLICATIONS

* N t. . Th. t t . d t. d J. Givens et al., “Selective dry etching in a high density
( ) 0 Ice‘ 15. pa en 1.5511? on a Con mue pros" plasma for 0.5 flm complimentary metal—oxide—semicon-

ecutlon apphcanon filed under 37 CFR ductor technology” J Vac Sci Technol B 12(1) Jan /Feb
1.53(d), and is subject to the twenty year 1994 pp. 427_43’2. . i i i ’ i .

Iigfnt Zterm provisions of 35 U'S'C' K.K. Shih et al., “Hafnium dioxide etch—stop layer for
(a)( phase—shifting masks,” J. Vac. Sci. Technol. B 11(6), Nov./

Dec. 1993, pp. 2130-2131.

Subject to any disclaimer, the term of this . . .
patent is extended or adjusted under 35 Primary Ex“ml”eV—BradleY Baumelster
U.s.C. 154(1)) by 0 days. Assistant Examiner—Chris C. Chu

(74) Attorney, Agent, or Firm—Evan Law Group LLC

(21) Appl. No.: 09/540,610 (57) ABSTRACT

(22) Filed: Mar‘ 31’ 2000 A process for minimizing lateral spacer erosion of an

(65) Prim. Publication Data insulating layeradj acent to a Contact regionand an apparatus
whereby there is provided a contact opening with a small

Us 2002/0146897 A1 00L 10, 2002 alignment tolerance relative to a gate electrode or other
_ _ structure are disclosed. The process includes the steps of

Related U-S- Apphcatlon Data forming a conductive layer on a semiconductor body, then
. . . . . depositing an insulating layer adjacent to the conductive

(62) Dmslon of apphcatlon N0‘ 08/579751’ filed on Dec‘ 22’ la er Next substantiall rectan ular insulatin s acers are
1995, now Pat. No. 6,066,555. 3’ " 2 V g g P .formed adjacent to the gate electrode. An etch stop layer is

(51) Int. Cl.7 ....................... .. H01L 23/48; H01L 23/52; deposited adjacent the insulating layer, followed by an etch
H01L 29/40 to remove the etch stop layer material from the contact

(52) U.S. Cl. ..................... .. 257/774; 257/774; 257/775; region. This etch is conducted under conditions wherein the
257/776; 438/634; 438/637; 438/639; 438/257 etch removes the etch stop layer, but retains the substantially

(58) Field of Search ............................... .. 257/774, 775, rectangular lateral spacer profile ‘of the firs: rrrsularrrrg layer.
257/776, 756_76(), 762, 763, 765; 438/634, The apparatus is capable of maintaining high quality con-

637 639 257 tacts between the conductive material in the contact re ion7 7 g
and an underlying device region such as a source or drain,

(56) References Cited or some other layer or structure, and is an effective structure
for small feature size structures, particularly self-aligned

U.S. PATENT DOCUMENTS Contact Structures.

4,660,276 A 4/1987 Hsu ......................... .. 438/595
4,806,201 A 2/1989 Mitchell et al. .......... .. 438/595 12 Claims, 7 Drawing Sheets

 
 

WCC‘
~.
V//g

INTEL 100 1

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 6,784,552 B2

 
 
 
 

 

 
 
 

 

  

 

 
 

Page 2

US. PATENT DOCUMENTS 5,384,281 A 1/1995 Kenney et al. ........... .. 437/189
5,466,636 A 11/1995 Cronin et al. ............... .. 43/639

5,100,838 A 3/1992 Dennison .................. .. 437/195 RE35,111 E 12/1995 Liou et a1. ................ N 438/595
5,166,096 A 11/1992 Cote et al. 438/595 5,482,894 A 1/1996 Havemann 437/195
5,234,856 A * 8/1993 Gonzalez 438/244 5,488,011 A =x= 1/1996 Figura et al. . N 438/253
5,264,341 A 11/1993 Maciak et al. .. .. 435/7.21 5,521,121 A 5/1996 Tsai et al. N N 437/190
5,275,972 A 1/1994 Ogawa et 91 ~~ 43/639 5,562,801 A 10/1996 Nulty ..... .. 156/643.1
5,306,657 A * 4/1994 Yang ........... .. . 438/278 5,569,628 A 10/1996 Yano et al. N 437/190
5,306,952 A 4/1994 Matsuura et 91 ~ ~ 257/165 5,587,331 A 12/1996 Jun ........ .. 437/190
5,338,700 A * 8/1994 Dennison et al. . 438/253 5,756,396 A 5/1998 Lee et a1. N 438/622
5,364,817 A 11/1994 DH 61 91- ~~~~~ ~ ~ 437/190 5,759,867 A 6/1998 Armacost etal. ......... .. 438/634
53669929 A 11/1994 C1eeVeS 61 91 ~ 437/195 6,046,505 A * 4/2000 Howard .................... .. 257/776
5,378,646 A 1/1995 Huang et al. . 438/595
5,382,483 A 1/1995 Young ......................... .. 430/5 * cited by examiner

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Aug. 31, 2004 Sheet 1 of 7 US 6,784,552 B2

Tittaxman«E?%E&.@\Raw3%.gm»\u|l"\\}l\3.20.3
Q2xe...wa\..aa¢.,

    5'!’

\

 
Q?

N

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Aug. 31, 2004 Sheet 2 of 7 US 6,784,552 B2

?m»\Q.<oN\w..¢
mmm

\/xowmcanx/K
Ea

ks/omwOWN

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Aug. 31, 2004 Sheet 3 of 7 US 6,784,552 B2

§

$
§
3
\

§
§

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  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 

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,  

opposing counsel or company faced cases similar to yours.

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

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

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

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.


