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[57] ABSTRACT

There is formed an isolation which surrounds an active

region of a semiconductor substrate. Formed over the active
region and on the isolation. respectively. are a gate electrode
and two gate interconnections on both sides thereof.
Between the gate electrode and the gate interconnections are
located two first interspaces each of which is smaller in
width t;han a specified value and a second interspace which
is larger in width than the specified value and interposed
between the two lirst interspaces. In forming side wmls on
both side faces of the gate electrode and gate interconnec-
tions by depositing an insulating film on the substrate. the
first interspaces are buried with the insulating film.
Thereafter. a metal film is deposited on the substrate. fol-
lowed by chemical mechanical polishing till the gate
electrode. gate interconnections. and side walls become
exposed. By the process. withdrawn electrodes from a
source/drain region for contact with the active region is
formed by self alignment. while the withdrawn electrodes
are insulated from the gate electrode and gate interconnec-
tions by the side walls.

11 Claims, 27 Drawing Sheets

7

I i .1

lAV_I/II’ V
.4

2”’
E
9

?

2
Z

A‘\§V

V 
ii‘+:\m.V&'.s\\\s§V.

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


             

 

        

 

  

 
   

         

  

   
  

    

  
  

  

   

     

  

 

       
 

   
   

    

 
 

  
  

    

Page 2 of 41

U.S. Patent Mar. 31, 1998 Sheet 1 of 27 5,733,812

 

 
I G TE

(SIDE WALU5 1. (EfECTRODE) ‘W935 Ht“)
Fi g.1 ‘

1(5ILIC0N
{1MpUR1Ty SUBSTRATE}
DIFFUSION LAYER) 5’ 7x (w/Tm/Ti Fu_M]

  

(CONTACT HOLE ) ‘I1 8‘}{E‘l_I.§g';‘)‘CE /.10lB?(;’B’ET‘;3__“;‘{’bE/|F)‘ATU'‘£

9*1I
(w PLUG )1?

j.NT§—
"("7Ii;""...E."!""‘-"&""/?Jl7""
1

FIR T-LAYER 1

13(ME AL }
g . ‘ INTERCONN ECTION

5'' .~§'«!""'.

   
  

  

I

  

  
 

 

  

  

 

 

Page 2 of 41
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


          

        

 
 

  

   

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

Page 3 of 41

U.S. Patent Mar. 31, 1993 Sheet 2 of 27 5,733,812

F i g. 2

7

22mm LAYER) 

  

(w LAYER ) 23

TIZZCJA  
 

6

Fi g.3

zf ’ — — — & '“\
/2 \\ \/ \

// \\

// RU C \\
/ A / \\/ x

/ \

1/ \\
1 \

,1 Rcos ‘,
2 :

'. I
I I
1 !

\\ 6 II
\ II
\\ I
\\ /’

\\ Rcog /’
\\\ ///

\\ /\ /

Page 3 of 41
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


             

     

 
      

 

 
 

 
 
 

 

 
 
 
 
 
 

 

 
 
 
 
 
 
 

 

 

 
 
 

 

 

 

 

 
 
 

   
 

 
      

Page 4 of 41

U.S. Patent Mar. 31, 1993 Sheet 3 of 27 5,733,812

(°/NV NOIlVI/\3C| GUVGNVlS

$$ (V

Z
("3

O

8 $
LIJ
Z
X

‘:3

\T E

U7 2-- _J

U. L:
G

O BT ..
I-

C'.') C) DC
on (N S-1’

(WHO)

EHTVA 33NVJ.S I338 J.33HS

Page 4 of 41
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


             

 
 
 
 

 

 

  
 

 
 

  
  

 
 

 
 

  
  

   

   
 

   
  
  

 

 
 
 

 

 
 

 

 

 
  

  
 

 
 

 

 
     

Page 5 of 41

U.S. Patent Mar. 31, 1993 Sheet 4 of 27 5,733,812

.E3_mm._.m_>_<_Qm_._OI.—u<.—zOu3.2.we3we3.3
.\.~£um<oe.5o~u>>:ll:$3”m_\oc:.8~n>>:[OJ..\.£um\oE823...»‘G11:

Q
\-

.\..a~uw\OEco>>:.
||.[!‘xllIol.1|I

had.w_O_mn_

(WHO)

3 {WV/\ 33NV.LSlS38 l3ViNO3

33on32:o_»<mFummm<
m.9.._

Page 5 of 41
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.


