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p ?‘\\' ROMsey's Docket Ng.: __16820.P048D Patent

@ RS j )
30 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ‘
=, ]995he @aamissioner of . - Prior Application:

&d»' Paffts and Trademarks : v Examiner: Duda. K.

2 pfington, D.C. . 20281 Ar Unit: _1507
RULE_60 .
SIR:  This is a requestfor fiing a ]
- Continuation application _X  Divisional application

under 37 CF.R. § 1.60 of pending prior application serial no. _ 08/361,595 .
fied on_December 22, 1994 : : ,
of _JamesM. Cleeves

(inventor(s) currently of record for prior application)
for__METHOD FOR REDUCED P[TCH LITHOGRAPHY

(title)

X 1. Enclosed is a complete copy of the prior application including the
specification (including claims), the oath or declaration showing
the signature or an indication that it was signed, and any
amendment referred ta in the oath or declaration filed to complete
the application. (See below for drawing requirements.) I hereby
verify that the attached papers are a true copy of the prior
application serial no. __08/361,595 as originally filed on

December 22, 1994 : . ’

X 2 Coples of the drawings filed in tho prior application are enclosed
: * herewith. :
3. Transfer the drawings from the prior application and abandon said prior application

as of the filing date accorded this application. A duplicate copy of this sheet is
enclosed for filing in the prior application file. (May only be used if signed by
person authorized by 37 C.F.R. § 1.138 and before payment of base issue fee.)

4. New formal drawings are enclosed.

X 5. The filing fee is calculated below:

CLAIMS AS FILED IN THE PRIOR APPLICATION LESS ANY CLAIMS CANCELED BY AMENDMENT

BELOW
. OTHER THAN A
(Col. 1) (Col. 2) SMALL ENTITY SMALL ENTITY
For: No. Filed No. Extra Rate Fee Rate I Fee

Basic Fes: § 365 $ 730
Total Claims: 11 ] -20§* - -O- x11]$ x.221$ -0- -
Indep. Claims: 1 -3 -0- x 38| $ x761% -0- |

[ | Muttiple DependentClaim{s)Presented| |, 20| ' +240|8  -0-

* If the difference in Col. 1 is less than zéro, .
enter 0" in Col. 2. ) TOTAL|$ -0- TOTAL] $ -0-

“Express Mail' malling label number__ TB207542373US -
Date of Depost —o-7h

1 hereby certify that this paper or fee is being deposited with the United States Postal Service "Express Mail Post
Office to Addressee” service under 37 CFR 1.10 on the date indicated above and is addressed to the Commissioner
of Patents and Trademarks, Washington, D.C. 20231.

(Typed or printed pém sop, mailing paper orfes} -
(Signaturs of persW paper or fee) D

LJViwes/cak (10/01/94) Rule 60
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X 10.
11.
X 12,
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X 13.
14,
X 15
X

A verified statement to astablish small entity status under 37 C.F.R. §§ 1.9 and
127__ is enclosed/ was filed in the prior application and
such status is still proper and desired. 37 G.F.R. § 1.28(a).

The Commissioner is hereby authorized 1o charge any fees that may be required,
or credit any overpayment, to Deposit Account No. 02-2666. A duplicate copy of
this sheet is enclosed.

A checkinthe amount of §__730.00 is enclosed for the filing fee.

A checkinthe amount of § is enclosed for the petition fee
pursuant to 37 C.F.R. § 1.17. : ‘

Cancelinthis applmbon original cleims ___ 1-11
of the prior application before calculating the filing fee (wherem at least one
independent claim s retained for filing purposes).

A preliminary amendment is enclosed. (Claims added by this amendment should
be numbered consecutlvely beginning with the number next following the highest
numbered original claim in the prior application. Only an amendment reducing the
number of claims or adding a reference to the prior application will be entered
before calculanng the filing fee and grantmg the filing date.)

Amend the specification by inserting the following before the first sentence on the
first page:

(a) -Thisisa______continuation/__X dMswnal of appllcatlon
serial no. __08/361.595 ,filed ___December 22, 1994
®) - whichisa continuatiory, divisional of
- application serial no. :
fied

" {list all prior applications)

Itis hereby requiested that any request for a convention priority made in the prior
application be fransferred to this Rule 60 application.

The prior application is assigned of record to:

The Power of Attorney in the prior application is to:

(Narme) (Reg. No.)
Edwin H Taylor, Reg. No. 25,129, and certain other listed attorneys or agents of:
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN
12400 Wilshire Blvd., Seventh Floor
Los Angeles, California 90025
(310) 207-3800

@) The Power appears in the original papers of the prior application
sefial no. __08/361.595 filed ___December 22, 1994
) Because the Power does not appear in the original papers, a copy of

the Power in the prior application is enclosed.

© Recognize as an associate atlorney or agent and address all future
cormmunicatiors to:

{Narhe) . (Reg. No.) .
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN
12400 Wilshire Bivd., Seventh Floor
Los Angeles, California 90025
(408) 720-8598

(d) Address all future communications to the undersigned.

2 . LJV/wes/cak (10/01/94) Rule 60
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16, Enclosed is a photocopy of a petition for an extension of time
- pursuant to 37 C.F.R § 1.136 concurrently (or previously) submitted
under separate cover for the above-referenced prior application.

[

X 17.  Applicant(s) hereby petition(s) for an extension of time pursuant to Rule 1.136, if
needed, for the ahove-noted prior application. The Commissioner is hereby
authorized to charge any extension or petition fee under 37 C.F.R § 1.17 that may
be required for the above-referenced prior application to Deposit Account No, 02-
2666. Two photocopies of this document are enclosed for filing in the prior
apphcatlon file and for Dep05|t Acoount purposes.

18.  Accompanying this application is a statement requesting deletion of the name(s) of
the person or persons who ara not inventors of the invention being claimed in the
continuation/divisional application. 37 C.F.R § 1.60(b).

The undersigned declares further that all staiements made herein of his or her own knowledge are
true and that all statements made on information and belief are believed to be true; and further that these
statemnents were made with the knowledge that willful false statements and the like so made are punishable
by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that stich
willful false statements may jeopardize the validity of the application or any patent issuing thereon.

Réspectfully submitted,
BLAKELY SOKOLOFF T?l ZAFMAN

Dater 9/3/%’ By W Michael A, Bemadicou

Reg.No. __35934
12400 Wllshlre Boulevard ) X Attorney or Agent of Record
Seventh Floor
Los Angeles, California 90025 Associate Attorney or Agent

(408) 720-8598
Filed Under 37 C.F.R. § 1.34(a)

3 LVAwes/cak (10/01/94) Rule 60
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©for -

- Inventor

. ]amés M. Clegves

' Prepared by:

BLAKELY, SOKOLOFF TAYLOR & ZAFMAN
12400 Wilshire Boulevard
Seventh Floor "
Los Angeles, Callforrua 90025 1026 f

(408) -720—_8598

' Aftorney’s’_D‘OckEt’No. 1682_0;P(j4'8--.

"Express Mail” mznlmg label nummber: W
Date afDeposll A MZZ 1994 !

1 hereby ccrufy that this paper or ’[Ec is being deposited with
the Uriited States Postal. Service "Express Mail Pos! Office
to Addressee™ service under 37 C.F.R. § 1.10.0n the dafe

- indicated above and is addéssed Io the. Connmssmm'r af
Patents nmi Tradzmarks Washinglon, D.C. "20231.

Christine A, Bybee.

[?7{ or pritited naime ofpcrs n mailing pnpcr or fn)
Naartzins LETWDED
. (Slgnahm- ofperson mmc*ng paper or fee)
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The present irivention relates generally. to:the ﬁe‘ld'of"'semiconductor»

‘fabrleatron More partlcularly, the present invention relates to the field of

hthography processmg for semiconductor fabrrcatlon

Lrthog-raphy processes are typrcally used for sermconductor fabrication, for
example. to form a mask over a layer to be patterned in accordance with various

functional and /or design requrrements_- for fabncatmg a desired sermc_onductor _

-device.

Fora typ1cal llthography process photore51st is dep051ted over the layer to be

: patterned and is exposed to ulh'avrolet radlatron through a mask that defines the .

pattem to be formed in the photoresrst The photore51st is then developed to form a

: patterned photore51st layer over the- underlymg layer to be patterned -Those

' "'portrons of the underlymg layer that are rot covered by photore51st may ‘then be

etched usmg suitable etch techniques and chemlstnes The pattern in the
photoresrst is thus rephcated in. the underlymg layer

Typrcal hthography processes, however, limit the size and densrty with. whrch

o semiconductor dev1ces may be fabncated For example the rrummum resolutton
capablhty of the Irthography process detérmiries. the m1mmal p1tch with which -

B features for a patterned layer may be prmted The munmum hthographlc

resolution for a patterning process may depend, for.example, on the lens used in.,.
; : . ; - : S % .

exposing photoresist'to radiation th'ro‘ugh the ‘mask.

Attorney’s Docket No: 16820.P048
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. One object of the present invention is to provrde fora relatrvely reduced prtch

for features of a. patterned Iayer

Another obJect of the present invention is to provrde for the fabrication of

“relatively denser semiconductor devices.

Another objeéct of the present mventron is. to provrde for the fabrrcatlon of

' relatrvely smaller-srzed semrconductor devices.

A lithography- Inethod for semrconductor fabrrcatron using a semrconductor
’wafer is- desenbed For the 11thography method a ﬁrst 1mag1ng layer is formed over

the semlconductor wafer The first'i 1mag1ng layer is pattemed n accordance with a

- first pattern to form a first patterned Iayer The first patterned layer is stabrlrzed A

second imaging layer is formed over the first pattemed layer sich that the first
patterned layer is surrounded by the-second i 1magmg layer The second imaging
layer is patterned in dccordance with a second pattem to form a second patterned
layer. - ' - o ‘

- Another lithography method- for s’ernie_o‘nduc_tor'tabtication using a

* semiconductor wafer is also described. ‘For the lithogiaphy method, an imaging
layer is formed over the semiconductor wafer. ‘A portion. of the imaging layet is
- exposed t‘o-radiation in accorda'nce with' a firstpatte‘m. The exposed portion of the

_ prmagmg layer is stabrlrzed Thei Imdging layer is. patterned in accordance w1th a

second pattern to form a patterned layer..

' Other objects, features, and advantages of the present inveiition W1ll be

' apparent from the accornpanylng drawmgs and frorrt the detalled descnptlon that

folIows below. ,’ . o - .

 Attorney’s Docket No. 16820.P048

IPR2014-01030 / TSMC-1018
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The present. mven’non is rllustrated by way of example and not limrtatron in

" the flgures of the accompanymg drawmgs, in whrch lﬂ<e references mdrcate srmrlar _

elements and in which:

Frgure 1 illustrates, in ﬂow dxagram form, one llthography method for
semmonductor fabncahon,

Flgure 2 1llustrates a cross—sectronal view of 3 semrconductor wafer having a
f1rst 1mag1ng layer bemg exposed to radlatton through a first mask

Flgure 3 illustrates a cross-sectional vrew of the semiconductor wafer of

: Frgure 2 after the first i 1magmg 1ayer has been developed;

Figure 4 illustrates a.-cross-sectlonal view of the sernieonductor wafer of '
Figure 3 where a second imaging layer is formed over the wafer and is beihg exposed
to rad1at10n through a second mask

Bigire 5 1llustrates a cross-sectronal view. of the semrconductor wafer of

: Frgure 4 after the second 1magmg layer has’ been developed

Frgure 6 111ustrates, in flow- dlagram form another hthography method for
semaconductor fabrication; : _ ' .
Flgure 7 111ustrate5 a cross-sechonal view. of a semtconductor wafer havmg an
1magmg layer being exposed to radlatxon through afirst mask
‘ Figure. 8 illustrates a cross—sectlonal view of the semlconductOr wafer of

Flgure 7 after an exposed portion of the i 1mag1ng layer has been stabilized;

Figure g 111ustrates a cross sechonal view of the sermconductor wafer of

- Figure 8 where the 1magmg layer is exposed to radratlon through a second mask

Flgure_lo rllustrates a crossesect1ona1 view of the Vsemrc_ondu,ctor wafer of

Figure 9 after an exposed portion of the imaging laYer has been stab,ilized;

' Attorney’s Docket No. 16820.P048

IPR2014-01030 / TSMC-1018
Page 18 of 178



.

10

N

' Flgure 15 after the i 1magmg layer has been developed

Figure 11 illustrates a cross-sectional view of the serniconiductor wafer of .

~ Figure 10 after the imaging layer has been developed;

Flgure 12 111ustrates, in flow dragram form, another: 11thography method for
semlconductor fabrlcatlon, o '

F1gure 13 illustrates a cross—sectlonal view of a semlconeluctor wafer having

an 1mag1ng layer being exposed to radiation through a first mask;

Figure 14 illustrates a cross-sect;onal view of the semlconductor wafer of
Figure 13 after.an exposecl portlon of the i 1mag1ng layer has been stab1hzecl

Plgure 15 111ustrates a cross-sectlonal v1ew of the semlconductor wafer of
F1gure 14 where the 1magmg layer is exposed to radlatron through a second mask;
and ‘ '

Flgure 16 Jllustrates a cross-sectlonal v1ew of the serruconductor wafer of

Attorney’s Docket No, 16820.P048

IPR2014-01030 / TSMC-1018
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The followmg detarled descnptlorr sets forth an embodlment or embodlments
in accordance with the present mventmn for method for reduced prtch lithography. -

In the followmg descnpnon details are set forth such as spemﬁc materials, .

v thlcknesses, parameters étc., in ordet to provrde a. thorough understandmg of the

present mventlon It w111 be ev1dent however that the present. mventton may be .
practlced wrthout these details. In other msta_nces_, well-kn_own 'proce‘ss ‘steps,,
equipment, etc., have hot been described’-jn',partitular‘detail _so,a.s not to obscure the
present mventmn ‘ |

Fi gure 1 1llustrates in flow dragram form one lrthography method for

~sem1conductor fabrication. For one embodlment, the method of Figure 1 may be
: used for semiconductor fabrication using a semiconductor wafer, such as the

: semlconductor wafer 1llustrated in Figures 2,'3, 4, and 5 for example

* For the method of Figure 1,'a semtconductor substrate 200 is provided as

-~ illustrated in Flgure 2. Substrate 200 may mclude any sultable semlconductor »

' materral mcludmg silicon (51) for example

As 111ustrated in Figure 2 a layer 210° may be formed over substrate 200. Layer
210 may include any suitable materxal and may be formed to any surtable thickness |
using ‘any sultable techmque dependmg, for example, on the ' purpose of layer 210 in
fabricating a desrr_ed_ sem1conductor devrce. Layer ,210 may include bhe or more
fayers including device dielectric, contact, inte'rcohniect and/or-via 'layers for.
example. Layer 210 is not necessary to practme the method of Figure 1.

“As one example, Iayer 210 may mclude a layer that is to be patterned in;

accordance with-a subsequent mask layer formed over layer 210 ‘Layer 240 may

include a- dlelectrlc layer, mcludmg 5111con dioxide (5102) for example, that is to.-be

;5_v . ) _ .
- _Attorey’s Docket No. 16820.P048
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patterned for a contact or interconrect layef, for example. - Layer 210 may also
‘include a layer over which a via or interconnect layet is to be formed. Layer 210 may
" have _expoéed regions to be elecf;ically coupled by vias or interconnects formed ina

~ subsequent layer:

For step .1ﬁo-of Flgure 1, a first imaging.layea is"vforme_d ever the
s}emicondﬁc'tor wafer. As illustrated in Figure 2, in imagin’gla’yel.-' 220 is 'formed
over layer 210. lmagmg layer 220 may include any ¢ suitable’ ‘haterial formed to any
suitable thickness usmg any suitable technique, o '

7 For one emb_odlment, imaging layer _220 mhay include a suitable posifive
photdresisf', for example, that has.”been -spun;onv to a 'thlckness of approkima"tely

10,000 Angstroms (A); Other suitable thicknesses of positive photOIeslst, for

~ example in the range of approxirhately '1 ;000 A‘V td"appfo'kima'tely 30 000 A  may also .

be used. For other embodlments, magmg layer 220 may include a suitable negatwe
photoresast a su1table radlahon—sensmve polylmlde, or other suitable radiation-

sensitive matenals for example For thls detaﬂed descnpuon, the term radiation

' encompasses any energy radlated in the form of waves: or partlcles The term

vradlatlon may include ultraviolet (UV) hght x~ray rad1at1cm, electron beam or'e-’

beam radlahon, vacuum UV radjation; or ion ‘beam radiation _,fo,r._examp‘le.

For step 110 of Fi’gure 1, the fir’st'lnlaging l;ayer"i's :pafte:mEdﬂ in accordance with

S a f1rst pattem to form a first patterned layer Any sultable hthographm pattermng

techmque may be used and may depend for example, on the matenal used for

’ imaging Iayer 220,

Where a positive-tone imaging. materlal is used for i 1mag1ng layer 220, stch as

. a sujtable posmve photores1st ora sultable pos1t1ve—tone radlatlon-sensgtlve

polynmde for example, 1magmg layer 220 may be exposed to radlanon through a

-6- - , N
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- first mask havmg opaque feature 222 and clear features 221 and 223 as 1llu5trated in

Figure 2. The f1rst mask may mclude any | smtable pattem of opaque and clear

' features that may depend for example on the des1red‘pattem to be formed in

. ’llmaglng layer 220 ' For this detauled descnptlon the ’cerrn mask encompasses a

retlcle for. example for use in a'step- and-repeat pro]ectxon system

* Imaging layer 220 may be exposed through the first mask usmg any suitable
forrn of radra‘aon The radlatlon serves to render soluble in a smtable developer
that portxon of i 1mag1ng layer . 220 exposed to, radlatlon through clear features 221 and

223 That portion of i Jmagmg layer 220 that ‘has not been exposed to radlatlon

' remains relatrv,ely insoluble in the developer.

Imaging layer 220 may then be dev_elop.ed}in: a su'italale developer to form a

first patterned layer 232.- As illustrated in Figure 3, that portion of imaging layer 220

. exposed to radiation through the first mask is Sdﬁblé in the developer and is thus

dissolved from imaglng layer 220, That po'rtion of irnagr“n'g layer 220 that has not
been exposed to: radlatlon 1s relatxvely msoluble in the developer, and thus remains
to form first patterned layer 232, _

For other embodunents where a suatable negatrve—tone xrnagmg ‘material is
used fori 1mag1ng layer 220, the negahve-tone unagmg layer 220 may e exposed. to
any sux-table form of- radratlon through a smtable negatwe -tone mask havmg opaque
features 221 and 223 and a clear feature 222 for' example Negahve—tone imaging
materlals may mclude a surtable neganve photoresmt a sultable posmve photoresrst
that is to be subjected to ari 1mage reversal process, ora smtable negatxve—tone
radiation-s ensitive poly1m1de for example The negahve—tone imaging . layer 220
may be developed ina suitable developer to form a first patterned layel‘ 232 as

illustrated in Flgure 3 That portlon of 1rnag1ng layer 220 exposed to radiation

o v
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through the first mask is relatively msoluble in the developer and thus remains to

‘ _form- ﬁrst patterned layer 232. That portlon of 1rnag1ng layer 220 that has not been

’ exposed to radlatron is soluble in the developer and is thus dlssolved from lmagmg

layer 220.”
+ For step 120 of Frgure 1, the first patterned layer is stabrhzed Any suitable "

stabilization techinique : may be used and may depend for example, on the material

| used to form first patterned layer 232,

First patterned layer 232. may be stabilized to w1thstand subsequent
lithographrc processing steps. First patterned layer 232»_may be stabilized to
withstand "/c’hemical transformation as a result of any subs'equ,ent"exposure to
radiation, for example. First patterried layer 232 may -also be stabilized to withstand
dissolution by ‘solvents during a subsequent spln—bn of photoreslst for example.

First patterned layer 232 may further be stab;hzed to w1thstand dissolution by a

~ subsequent developer for example

Where a posmve photoresrst is used to form ﬁrst patterned layer 232 a

suitable deep ultravrolet (DUV) stabxhzatron techmque may be used to stabrhze first

patterned layer 232 For one embodlment ﬁrst pattemed layer 232 may be irradiated

' _ w:th a DUV hght source having a: wavelength in the range of approxlmately 200.

narioimeters to approximately 400 nanometers, for e_xample,_and s,u'nultaneously

- heated with a temperature ramped- up to approximately 230 degrees Celsius, for
" example, over an approximately 60’secon'd'perlod of time, for example. First
‘ patterned layer 232 may be irradiated at that peak temperature for approxxmately 5

‘seconds, for example For other embodlments first patterned layer 232 may be

irradiated wrth a UV light source having other suitable wavelengths, for example in

the range of approximately 100 nanometers-to a‘pproxlrnately‘SOO nanometers, and’

8- . .
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- may be heated to ‘oth’er, suitable peak -ternp‘eretures, for";exeniple in '-the'ra'nge of

’ epproxrntetely 1"20]degvrees Celsius to approxixnately: 250 dég’rees ’C'.el,s,i‘us;‘ First

' 'patterned layer 232 rney be-i‘rr'aidiated éte peak’ temperaturé"for any suitable length of
 time, for example in the range of approxrmately 2 seconds to approx1mately 60

) ,seconds

Where frrst patterned Iayer 232 mcludes a posmve photoresmt ﬁrst patterned

‘ layer 232 may be stabilized using other su1tab1e techmques. ‘As one example, a prlst

technique may be used to form a carbon ﬂuorme (CF4) sku; over %emd layer , ‘

232 by exposmg the photoresxst toa’ ﬂuonne amblent A techmque may also

- be used: to form a silicori d10x1de (5102) skm over frrst pa}t’erned layer 232 _ For other

embod1ments, other suitable techniques may be used to form a. hardened skin over.

first patterned Iayer 232 to stabilize fxrst pattemed layer 232 For still-other -

embodiments, the posxtwe photoresmt of first patterned layer 232 may be sub;ected
to a sultable heat treatmient or. to a su1tab1e radxatron freatment to stablhze first -
patterned layer 232 '

Stabrhzlng posxtlve photoresrst for-first pattemed Iayer 232 serves.to

' neutralize photoactxve compounds in the photore31st of first. patterned layer 232,
. Upon any subsequent exposure to radiation then, ﬁrst patterned layer 232 undergoes

‘ rmnxmal if any, chermcal transformatxon The photoresxst of first patterned layer .

232 may also be- sub]ected toa subsequent spm—on of photores1st W1th relahvely

mxmmal if-any, dissolution by solvents'of the subsequent photoresrst layer. “The

'photoreswt of first patterned Iayer 232 may further be sub]ected toa 5ubsequent

development w1th relat1ve]y miftimal, 1f any, dxssoluhon by a developer.

For other embochments where a negatxve photoresrst is used to form first

: patterned layer 232 first. patterned layer 232 may be stabilized whlle fxrst patterned

~0: . »
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- layer232is being patterned. Because first patterned layer 232 is formed from that
: portion-of negative photoresist that has been exposed to radiatjon and rendered’

' vrelvativel'y' insoluble in a developer, the negative photoresist of fitst patterned layer

232 is able to w1thstand chemical- transformatlon from any subsequent exposure to

‘radiation and is able to withstand dissolution by a subsequent developer The

photores1st of first patterned layer 232, however, may be subjected to ar»_‘sultable
stabilization technique as necessary to withstand dissolution by solvents during a

subsequent spin-on of photo'resi_st-, for example. f& sujtable DUV stabilization

’technique, a suitable prist technique, a suitab'le ’Mue,’ a suitab[e heat .

treatment, or a suitable rad1at10n treat-ment for example, may be used to stabilize

the negative photoresxst of first pattemed layer 232

. For still other embodiments where a negatlve “tone’ radlatlon-sensnwe

'poly1m1de is used to form first patterned layer 232, f1rst patterned layer232 may be

stab1lxzed whﬂe first patterned layer 232 is bemg pattemed ‘Because first pattemed

: 'layer 232 s forrned from that porhon of polynmde that has, been- exposed to

_ radlahon and rendered relatlvely msoluble in'a developer the polylrmde of fitst

patterned layer 2331 is able to w1thstand chem1cal transformanon from any

subsequent exposure to radiation and is able to w1thstand dlssolutlon bya

* subsequent developer. The poly1m1de of flrst _patteme_d layer 232, however, may be

subjected to a suitable stabilization technique, such as by heat treatment for final

curing for example, as necessary to withstand dissolution by the formation of a

- subsequent Iayer over first pattemed layer 232;'fo‘r'e'xar'nplef

For step 130 of Figure 1, a second imaging -ley_er is formed over the

semiconductor wafer, As ‘itluStrated in Figure 4, an unaglng >'1aye"r- 240 issformied

 over first patterned layer 232 and over layer 210. Tmaging layer 240 is formed to

10- .
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" 232 as well. Imaging layer 240 may inclide any snitable material formed to any

'éuitable‘ thickness using any suitable technique.

For one embod'iment, imaging layer 240 may include a suitable positive

. photoresist, for example, that has been spun-on-toa thickness of approximate_l_y

©10,000 A, Other suitable thicknesses of po'si.tive photoresist, for example thicknesses

approximately eq}u‘albto or greater than that of first patfeme’d' layer 232, may also be
used. Imaging layer 240,may'inelucle other suitable‘materials, includ‘ing a suitable

negative. pltotoresist a suitable radiation-sensitive polyimi‘de, or other suitable

: radiation-sensitive matenals for example For embodnnents where photorestst is
' spun-on to form i 1magmg layer 240, first patterned layer 232 has preferably been

- stabilized to thhstand dlSSOluthI\ by solvents durmg spm—on of the photore51st for ‘

1mag1ng layer 240 v

* For step 140 of thure 1, the second 1magmg layer is patterned in accordance
with a second pattern to form a second patternecl layer. Any sultable 11thograph1c
patternmg techmque may be used and may depend for example, on the material
used for i imaging layer 240. ‘

Where a posmve tone 1magmg matenal is used for i 1magmg layer 240, such as

‘a sultable positive photoresist or a suitable positive-tone radxatlon-senmtwe

polyimide for example, 1magmg layer 240 may be exposed to radiation through a

. second mask havmg opaque features 242 and 244 and clear features 241 243,and 245
as 1llustrated in Figure 4. ‘The sec_ond mask may mclude any sultable pattern of

 opaque and clear features that may. depend, for example, on the desired pattern to be

formed in imaging Jayér 240.

1 _
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Imaging layer 240 ‘may be exposed through t_he‘reecond mask using any

" suitable form of radiation. 'The radiation serves to render soluble in a suitable
’ developer that porhon of i n‘nagmg layer 240 exposed to radratron through ¢lear
» features 241, 243, and 245. That portion of i magmg layer. 240 that has not been

'exposed to radratmn remams relatively msoluble in the developer As first

patterned layer 232 has been stabl.lrzed ﬁrst patterned layer 232 undergoes minimal,

if any, chemrca] transformahon as a result of any exposure to radlatron for _

: pattemlng 1mag1ng layer 240.

Preferably, flrst patterned layer 232 does not affect in a material manner the

-lithographlc patterning of i 1rnagmg layer 240. That is, first patterned layer 232

preferably does not materially affect the des1red patterning of i imaging layer 240 for

example, by reﬂectrng any radlatmn Flrst pattemed layer 232 may be treated using .

any-surtable processmg techmque, suchv as bIeachmg or bakrng for example, as

’necessary to avoid or minimize adverse effects by first patterned layer 232 in

' patterning 1magmg layer 240. For one embod1ment the material used-for first

patterned layer 232 may match or substantrally match the optlcal and mass

propértres, for example, of the material used for i 1magmg layer 240 so as avoid or

. fmlmmlze any reflectlon of radlatwn in patterning 1magmg layer 240.

Imaging layer 240 may thert be developed ina surtable developer to form a

’ "»second pattemed layer that mcludes features 251 and 253 As 1llustratec1 in Flgure 5

' that portion of i 1magmg layer 240 exposed to radmnon through the second mask is

soluble in the developer and is thus dissolved from imaging layer 240, That porhon
of i 1magmg layer 240 that has not been exposed to radlahon is relatively msoluble in

the developer, and thus remains to form features 251 and 253 for the second

: patterned layer. As\ﬁrst patterned layer 232 has been;stabrlrzed, first patte_rned layer

o-12- ‘
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232 is relahvely 1nsoluble in developer and thus undergoes relatrvely mmnnal if

' any, dissolution for the development of i 1rnagmg layer 240

7 For other ernbodlments where a surtable negatwe “tone imaging’ matenal is
used for lmagmg layer 240, the negatlve-tone imaging layer 240 may be exposed to

any smtable form of radiation, through a suitable. negat:ve—tone mask havmg'opaque

 features 241, 243, and 245 and clear fe_atur'e‘s:2'42 an 244, for exarnp]e.' .Negati_ve—tone

imaging materials may include a.- s'uitable negative “photoresist, a siitable positive
photoresist that is to be subjected to an image revefeal.pr0ce's_s,' or a suitable .
negative?tone radiation—'sensitive polyimide "for example' The negative-tone '
1magmg layer 240 may be developed in a suitable developer to form features 251 and
253 for the second patterned layer as 1llustrated in F1gure 5. That portlon of imaging
layer 240 exposed to rad1at10n through the second mask is relatively insoluble in the -

developer and thus remains to form features 251 and'253 That portion of i imaging

- layer 240 that has not been exposed to radlatlon 15 soluble i 1n the developer and is

- thus drssolved from 1mag1ng layer 240.

‘For cne embodlment for the method of F1gure 1 a su1table posmve

'photoresxst may be used for both i unagmg layers 220 and 240 while a suitable: deep
"ultrav1olet (DUV) stab1hzanon techmque may be used to stablhze the’ posmve

photoresrst for first patterned layer 232. For another embod1ment a smtable

negatwe photoresist may be used for both unagmg layers 220-and 240.
Fora further embodunent for the methocl of Flgure 1, imaging layer 220 may '

iriclude a suitable: positive photor_es;st and miay be exposed through 4 suitable

negative-tone mask. Imaging layerri 220 may ther be eubjected to'a suitable image
reversal process to forn\ first pattemed.layer:232.“ 'l'he image reverealvprocefss
preferably serves to- Stabilize:firSt patterned layer 2.32_.' "'1_'.h.e’ photoresist of first

’ _.13_ . ) N .
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patterned layer 232 however, may be sub]ected toa sultable stab1hzahon techmque, '
such as a suitable DUV stabilization techmque for example, as necessary to-
w1thstand dissolution by solvents during a subsequent spm on of photoremst

Imagmg layer 240 for th1s em‘bod1ment may mclude any sultable miaterial and may

. be’ patterned usmg any sultable lithographic pattermng techmque to form the second -

patterned layer.

Asa result of the method of Figure 1;'va s'in:gle"_pattérhe.d. layer is formed over

 layer 210 as illustrated in Figure 5. »'I-hié.fSinglepatftemed"'l’a_yer' is'v‘formed from the

'.patteming' Of‘»-imaging layer 220 and the s’ubseqﬁeﬁ't patterhing'of hnaging layer 240.

Flgure 6 111ustrates, in flow d1agram forn, another hthography tmethod for -

semiconductor fabrlcatlon "For one embodlment the method of F1gure 6 may be

- used for sem1conductor fabncation usmg a semxconductor wafer siich as the -

: semlconductor wafer 1llustrated in F1gures 7,8, 9,10, and 11 for | example

* For the method of-a Figure 6 a semxconductor substrate 400is prov1ded as'

~ illustratedin- F1gure 7. Substrate 400 may mclude any sultable semlconductor

material, mcludmg silicon (5i) for. example

. As 111ustrated in Fxgure 7,a layer 410 may be formed over. substrate 400." Layer

* 410 may include any suitable material and may- be formed to an_y stitable thickness
. using any stitable technique .d:e'pendin_-g', for exazﬁple’, on the purpose of layer.410 in
20 ;

fabricating a desired semiconductor deV'iée " The above cliscussion pertaini'ng to layer
210 for the method of Frgure 1 also pertains to layer 410 for the method of Fxgure 6.

For step 300 of Figure 6, an 1magmg layer is formed over the semiconductor

. wafer. As illustrated in Figure 7, an imaging layer 420 lsv_fo_rmed over layer 410.

Imaging'layerv4‘20vﬂ‘ﬁ1a'y‘ineludve any suitable material f'o'rme‘d’to_ any. suit};bl_e .

_thickness using any suitable technique.

14~ o o
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For one embochment lmagmg layer 420 may include a suitable posmve

photoreslst for example, that has been spun-on toa thlckness of approx1mately _

- 10,000 A O’cher sultable thlcknesses of positive, photores1st for example i in the range

of approxrmately 1 000 Ato approxunately 30,000 A may also be used. For other

embodlments, 1magmg layer 420 may mclude other suitable radiation-sensitive

materials.

For step 310 of Flgure 6, the i 1mag1ng layer is: exposed to radiation in

 accordance with a first pattem Imagmg layer 420 may be exposed in accordance with

any su1table pattern usmg any suitable form of radlatlon

Imagmg layer 420 may be exposed to rad1a’c10n through a f1rst mask having -

; opaque features 421 and 423 and clear feature 422 as illustrated in Flgure 7. The flI‘St

mask may mclude any suifable pattem of opaque and clear features that may

depend for example, on the desued pattern to be formed in 1magmg layer 420.
Where a posmve photore51st is used’ for lmagmg layer 420 and is to be subjected to
an image reversal process the flrst mask may be a surtable neganve-tone mask to
form the desrred pattern in imaging layer 420

- For'step 320 of F1gure 6, that portlon of the i 1magmg layer exposed to radiation

. 'Is stablllzed Any. suitable stablhzatron techmque may be used and may depend for .

exarnple on the materlal used to form imaging layer 420. As 1llustrated in Flgure 8,
an exposed portion 432-of imaging layer 420 has been stab1llzed

Exposed portlon 432 of § 1mag1ng layer 420 rnay be stabllrzed to: w1thstand

}subsequent hthographrc processmg steps Exposed porhon 432 may be stab111zed to
’ : withstand chemrcal transformatlon as a result of any subsequent exposure to v

' radlatlon, for example. Exposed portlon 432 may also be stablhzed to withstand

dlssol_unon bya subsequenl developer, ,f,or,example.

15 - : _
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. Where a suitable positive photoresist is used to ‘form irhaging layer 420, a

" suitable 'imagevreversal,pro'cess may be used t'o‘.vs'cabi']ize exposed portion 432 of

' imagihg' layer 420. For one embod’irrtent,inragihg layer 420-may be, after the

exposure to radiation through the first mask’,"sub‘jected to an ammonia (NHj)
ambient and heated to a temperature of approximately 95 degrees Celsius, for
example, in an approximately‘édd torr ehvironmEnf, for exampl'e fot approximately

45 minutes, for example Other surtable temperatures pressures, and periods of

>t1me may also be used. Temperatures may range from approxxmately 80 degrees
" Celsius to approx1mately 110 degtées Celsius, for example., Pressures may range
from approximate'ly 500 torr to approx‘im'ateijy —760,»torr, for ,example.i Time’periods.v
I- may range from approxim'ately 30 minutes tovappr;oxim’ately'éﬂ minutes, for

' example

" For: other embochments, a surtable posmve photoresrst may be used for

: tmagmg layer 420 such that heatmg 1magmg layer 420 mvokes the image.reversal

15
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25

'\'4'

: process to stabmze exposed port1on 432

Stabﬂrzmg posmve photoresrst in. exposed portron 432 serves to neutrahze o

: photoactrve compounds in exposed portron 432. Upon any exposure to radlatron '

then, exposed portion 432 undergoes rmrumal 1f any, chemlcal transformatlon

Exposed portion 432 may also be sublected toa subsequent development with

v relatrvely mmrmal 1f any, dissolution by a developer.

- For step 330 of Figure 6, the i imaging layer is exposed to, radlatron in

accordarice with a second pattern. Imagmg layer 420 may be exposed in accordance

with any sultable pattern using any: suitable form of rad1at10r1 .

Imagmg layer 420 may be exposed to radiation through a second mask havmg

opaque features 441 443, and 445 and clear features 442 and 444 as lllustrated in.

“16- - :
’ : " Attorney's Docket No. 16820.P048

IPR2014-01030 / TSMC-1018
Page 31 of 178



- 10

15

20

Fxgure 9. The second mask may mclude any su1tab1e pattem of. opaque and clear

: féatures that may depend for example, oni the desu'ed pattem to be formed an .

© imaging layer 420 Where a positive photore51st is used for unagmg layer 420 and is

to be subjected to an image reversal process, the second mask may be.a suitable

,negatlve-tone mask to form the desired patfem in magmg Iayer 420.

. For: step 340 of Fxgure 6, that poruon of the i 1magmg layer expOSed to radlatlon »

for step 330 is stabilized. Any sultable.stablhze_tmn techmque may be used and may

’ depend for example on the ‘méterial used to forrn‘im'aging layer 420. A illustrated -

in Fxgure 10, an exposed portlon 431 and 433 of i unagmg layer 420 has been stabilized.
Exposed porhon 431 and 433 of imaging layer 4207 may be stablhzed to

withstand subsequent hthograph1c processmg steps ‘Exposed porhon 431 and 433

may_be stabl_hzed to withstand ‘chema,ca] trensformahon as-a result of any subsequent

exposuz:e to radiet_io'n,‘i for example. Exposed pottion 431-and 433 may also be

- stabilized. to withstand dissolution bya subse‘quent developer, for example,

Where a suitable. pos1t1ve photoresxst is used toform 1mag1ng layer 420, a
suitable i Jmage reversal process may be used to stablhze exposed pornon 431 and. 433
of imaging layer 430, For one embodnment Imagmg 1ayer 420" may be sub]ected to an
1mage'reversa~l process s1m11ar to the 1mage reversal process used to stabilize

exposed portlon 432. The above d;scussmn regardmg the image teversal process for

exposed pornon 432 similarly applies for stablhzlng exposed portion 431 and 433

Stablhzmg the positive- photoremst in exposed port1on 431 and 433 serves to

‘ neutrahze photoactwe compounds in exposed porﬂon 431 and 433- Upon any

exposure to radiation then, exposed portlon 431 and 433 undergoes mlmmal if any,

cherrucal transformat1on Exposed pornon 431 and 433 may also be sublected toa

~17- o »
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" subsequent development with relatlvely mm1ma1 it any, d1ssolut1on by a |
developer '
Where posmve photore51st has been sub]ected to anv 1mage reversal process to
render exposed portlons 431, ,432 and 433 relahvely msoluble, 1magmg layer 420 may v
5  be subjected to.a ﬂood exposure of radranon to render the- remammg portion of”
; imaging layer 420 soluble for development This remammg portlon of i imaging
" layer 420 has not been prevxously exposed to radlanon through the first or second 7
" masks. Imaging layer 420 may be flood exposed using any su1table form of rad1at10n
For one embodlment, the positive photoresist of imaging layer 420. may be-ys_ub]ected
10 to approxirhately 600 »millijonles of ,a'clollim'ate_‘dﬂ l«ig'ht'bea'm epproxime-tely 365
: nanometers 1n Wavel'ength for this ﬂoo;dfe‘xp'czsure;: A_s. portlons 431; 432, and 433 of
imaging layer 420 have been stabilized, portions 131, 432, and 433 »-und_ergo minimal,
' xf any, chemical tranSfOrmation as.a 'resn]t of any ‘exposnre to_radiation for
patterning lmagmg layer 470. | _ | _ . ‘
15 " For step 350 of F1gure 6, the 1magmg layer is developed to forrn a patterned
v layer: Imaging layer 420 may be developed-in any suitable developer to form a
- patterned layer that mcludes portions 431, 43?. and 433 as 111ustrated in Figure 11 As
portmns 431, 432; and 433 of imaging layer 420 have been-stab1hzed portlons 431,
. 432 and 433 are relahvely msoluble in developer anid thus undergo relatlvely
20 mmrmal 1f any, dxssolutlon Portlons 431, 432, and 433 thus remam to form
- features 431, 432, and 433 for the patterned layer after development The remammg
: port1on of i 1mag1ng layer 420 is dlssolved from rmagmg layer 420 in. the developer.
7 Asa result of the method of Figure 6, a smgle patterned layer is formed over

- layer 410 as 1llustrated in Figure 11

18- - L :
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" For another embodiment for the method of Figure 6, a suitable negative-tone

" radiation-sensitive polyimide may be used to form imaging layer 420 for step 300 of

" Figure 6. For step 310 of Figure §, imaging layer 420 may bé"éxpdse‘d to radiation

through a first su1table negatlve-tone mask as 1llustrated in Flgure 7. The exposure

of the pOlYImlde to radiation for step 310 of Frgure 6 serves to stab1l1ze exposed :

: portron 432 for step 320 of Figure 6,88 ﬂlustrated in Fipuré 8. Upon any subsequent v
"exposure 0 radiation, exposed portion 432 pnder.goes rmmmal_, if any, ehern1cel

transformation. Exposed portion 432 may alse be subjected fo a sibsequent |

development vvith releti’vely mlhimal_g if any, dissolution bya developer. ‘

F‘or*st/'ep’ 330 of Figure 6, imaging layer 420‘rna‘y be exp-osed‘fa»radiétim

: through a second su1table negatwe—tone mask as 1llustrated in Frgure 9. The

exposure of the polylmlde to rad1at10n for step 330 of F1gure 6 serves to stabilize

exposed portlon 431 and 433 for step 340 of Flgure 6 as 111ustrated in Flgure 10

Exposed portlon 431 and: 433 may be sublected toa subsequent development w1th

relatwely minimal, if any; dlssolutzon by a developer

- For step 350 of Flgure 6, the polyumde of i unagmg layer 420 may be developed

in ‘any suitable developer to form : a patterned layer t that mcludes portlons 431, 432,

and 433 ag ﬂlustrated in Figure 11. The resultmg smgle patterned layer may then be

ﬁna]ly cured usmg a suitable heat treatment

Fxgure 12 illustrates, in flow’ dlagram form, another hthography method for

' semxconductor fabncatron For one embochmerlt the method of Figure 12 may be

used for sernmonductor fabrlcatlon usmg a sermconductor wa_f_er, such as_the ,

'semiconductor‘wafer illustrated in Figures 13,14, 15, and' 16 for example.

-19- . : :
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For t_he me’t‘hod of a Figure 12,'a ‘semicondu‘c.t‘or substrate 600 is provided asi
illustrated in Figure 1.3' Substrate 600 mray virlc'ludev any suitable semiconductor v
materlal 1nclud1ng s111con (51) for éxample. - o

As 1llustrated in Flgure 13 a layer 610 may be formed over substrate 600
Layer 610 may mclude any suitable materlal and may be formed. to any suitable

'thlckness using any sultable technlque dependmg, for example, on the purpose of
layer 610 in fabncatlng a desired semiconductor device. “The above discussion

‘pertaininig to layer 210 for the method ‘of Frgure 1 also pertams to. layer 610 for the

~method of Flgure 12.

For step 500-of Figure 12, an 1mag1ng layer is. formed over the sem1conductor
walfer. As illustrated in Flgure 13 an 1magmg layer 620 15 formed over. layer 610.
. Imaging layer 620 may include any sultable matenal formed to any suitable .
'thlckness using any suitable techmque :

"For one embod1ment 1magmg layer 620 may mclude a surtable posmve

'photoremst for example, that has been spun-on toa thlckness of approx1rna'cely

10,000 A. Other sultable thlcknesses of p051t1ve photoremst for example in the range
 of approximately 1,000 A to approx_xmafcely 30,000 A, may also be iised.

For 'slep SlO of Figure 121 the imaging lay'erlis e'xposed.‘ \to'raaiation in
accordance with a first pattern Imaging layer 620 may be exposed i accordance with
any suitable pattern using any suitable forrn of radlahon o

Where a posmve photore51st is used fot i unagmg layer 620, 1magmg layer 620 -
may ‘be exposed to radiation through a first mask having opaque features 621 and
623 and. clear feature‘622 as 111ustrated in Fxgure 13. ThHe fll‘St mask may mclude any
suitable pattern of opaque and clear features that may depend for example, on the
de51red pattern to be formed in imaging layer 620. Where a _positive photoresrst is

a0 o »
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used fori 1magmg layer 620 and isto be sub]ected to.an 1mage reversal process, the

first mask mhay be a surtable negatrve-tone mask to form the desrred patternin

- imaging layer 620

For step 520 of Flgure 12, that portlon of the rmagmg Iayer exposed to -

radlatxon is stablhzed Any smtable stablhzatlon tet:hmque may be used and may

- .depend for example, on the materlal used to -form Jmagmg ]ayerﬁZO Ay 1]1ust:ra'ted

“in Figure 14,an exposed portion 632 of i 1magmg layer 620 has been stabilized.

Exposed portion 632 of i unagmg layer 620 may be stablhzed to w1thstand

. subsequent hthographlc processing steps Exposed portion 632 Ay be stabrhzed to

withstand chemlca] transformatron as a result of any subsequent exposure to

v radratlon, for exaimple. Exposed portion 632 may ‘also be stabﬂlzed to w1thstand

) dlssolutmn by a subsequent developer, for example

“Where a suitable positive- photore51st is.used to form lmagmg layer 620, a

. ‘ i' suitable i 1mage reversal process may be used to stabilize exposed portxon 632 of

15

20

imaging layer 620. For one embodiment, imaging 1ayer 620 may. be, after the
expdsure to radiation through the first m55k subjécted to ah amr'rxoh’ia (NH3‘)
ambient and heated to a temperature of approxrmately 95 degrees Celsius, for _
example in an approxnmately 600 torr envrronment for example, for approximately
45 mmutes, for example.- Other smtable ternpera'mres, pressures, and periods of

time rnay also be used. Temperatures may range from approxnnately 80 degrees

: Celsms to approxrmately 110 degrees Celsrus, for example Pressures. may range

‘ from approxrmately 500 torr to approxrmately 760 torr, for.example. Tlme per1ods .

- may range from approxlmately 30 mmutes to approx1mately 60 mmutes, for ‘

'_example‘ . o ‘ L

-21-
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For other embodiments, a Suitable positive photoreSist may be used for

1mag1ng layer 620 such that heating imaging’ layer 620 invokes the unage reversal

" process to stab111ze exposed portlon 632,

Stabﬂlzmg posmve photore51st in exposed portion 6'32' serves to neutralize

photoactrve compounds in exposed porhon 632. Uponany exposure to radratron

~ then, exposed portion 632 undergoes mrnlmal i any, chemieal transformatron
, ,Exposed portion 632 may also be sub;ected toa subsequent development wrth

' relatwely rmmmal if any, d1ssolutlon by a developer

“For step 530 of Flgure 12, the unagmg layer is exposed to. radiatton in ‘
accordance W1th a secorid pattern. Imagmg layer 620 may be exposed in accordance
w1th any surtable pattern using any- su1table form of radlatlon

Where a positive photoresrst is used for imaging layer 620, 1mag1ng layer 620

" may be exposed to radiation through a second mask havmg opaque features 642 and -

644 and clear features 641, 643, and 645 as illustrated in ,thu_re 15, The second mask

. may inchide any suitable pattern of opagqite and clear features ‘.tha‘t may depend, for

.’ example, on the desired pattern to be formed in imaging layer 620.

. Irnaging layer 620 may be exposed ‘t"hrough the second mask using any

sultable form of radlation The radiation serves to render soluble in a sultable

- developer that porhon of imaging layer 620 exposed to: radlatmn through clear
- features 641, 643 and 645. As portlon 632 of unagmg layer 620 has been stab1hzed

portion 632 undergoes mifimal, if any, | chemical transformatlon as a result of any.

exposure to radiation for pattemrng unagmg layer 620 Portlon 632 thus remains ,.

’ relatwely msoluble desplte any’ exposute to radiation. That port1on of i tmagmg layer

620 that has not ‘been exposed_to ra}d1atxonremams _rela‘twely 1nsol.uble in the:

developer.
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Preferably, portlon 632 of § magmg layer 620 does not affect i in'a matenal
manner the sibsequent lithographic: pattermng of imaging layer 620. Thatis,”
" portion 632 preferably does not matenally affect. the desired subsequent pattermng of
imaging layer 620 for example, by reﬂectmg any radlanon » )
lj For step 540 of Figure 12, the i imaging layer is developed to form a patterned
layer. Imaging layer 620 may be developed in any suxt,able de\_reloper to forma.
p‘attemed layer that includes featl_rres 631,_’_‘652, and»63d' as illtrstrated in Figure 16.
- That portion of .irnagingvlay’er 620 exposed to radiation 'throirgh‘the,second mask is
" soluble in the d‘evelop'er and is thus dissolved from imaglng=la3}er‘ 620 As portion
10 - 632 of 1magmg layer 620 has been stabilized, pornon 632 is relatlvely insoluble in
-developer and thus undergoes relatlvely mlmmal if any, digsolution for the
“development of i 1magmg layer 620 That portron of imaging layer 620.that has not
' '.been exposed to radlatron is also relatwely msoluble in the developer, and thus
remains to forin features 631 and 633 for the pattemed layer ' ‘
15 As a result of the method of Flgure 12 a smgle patterned layer is formed over
- _ ,layer 610 as 1llustrated in Figure 16. _
Although the methods of Frgures 1, 6, and 12 ate 111ustrated as usmg masks
for the selectrve exposure of i imaging layers to radlahon, other suitable lrthographrc »
techmques rnay also be used for the methods of Frgures l 6; and 12 to expose ‘
20° . imaging layers'to ra_d1atron in accord_ance,wlth snrtable p_atterns., ‘As one example, a
 suitable direct—Write expostire teehnique'-may be used toex_po'se an.imaging layer to
radiation i in accordance with a sultable pattem .
~ For the methods of Figures 1, 6; and 12, features for the resultrng single’
pattemed layer, such as the patterned layer ‘illustrated in Frgures 5,11, and 16
- 25  respectively, may be formed relatively closer to one another as the resoluhon of the ‘
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lens for -the lithogtaphic pat'teming of an imagmg‘layer 'throngh a single exﬁdsure to
radlatlon does not limit the pitch for adjacent features of the single patterned layer.
’ As these features may be formed relatwely closer to one another, the denmty with
whn;_h semlr;onductor ‘devices’ may be fabrl;eated m_ay _be,mc;eased,— a_ll‘owmg
5 semtconductor devices to be fabiicated with relatively smaller sizes. 7 ,
The hthography methods of Flgure 1,86, and 12 may be used for example in,
'fabncatmg various semlconductor devices, mcludmg dlgltal components such as’
: _m1croprocessors, memones such as random access memones (RAMs) controllers,
etc.
10 The hthography methods of F1gures 1,6, and 12 may be used, for example, to
» form a single patterned layer that serves as a mask in pattermng an underlymg
layer, such as layers 210, 410, and 610 respectwe]y The underlymg layer may be
‘ patterned using a suitable etch techmque an_d chem1stry._ -As the pattern in the mask
layer, such as the single patterned layer-'ittustrated' in. Figures 511 and 16, *hecomes
15 replicated in the underlymg layer, features for the underlymg layer may be formed
relahvely closer to one another ‘
- As another example, the hthography methods of Flgures 1, 6, and 12 may be
vused to form dlsposable posts as dlscussed 1n us. Appkcahon Serial No. 08/ 179,615,
.  filed Ianuary 10 1994, entitled DISPOSABLE POST PROCESSING FOR N |
200 SEMICONDUCTOR DEVICE FABRICATION by ]ames M. Cleeves, and a551gned to
 the same asstgnee as’ the present, apphcahon As dlsposable posts are removed to
- form opemngs for a subsequent layer, such as a contact via, or mterconnect layer for
example, such openmgs may be formed relatively - closer ‘to one: another. _
~ In the foregoing descrlptton, the invention has_ been described. w;-th v:eterence_
25 . to speeitie'eXemplavty emhodirnents-thereof. It"izvill,' howe_vet., be _evid‘ent that

-24- , C
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various modifications and changes may be made thérét’o wifﬁoutideparﬁng from
the broader spu:it or'scope of the present mventmn as defmed in the appended
' clauns The spec1f1cahon and drawmgs are, accordmgly, to be regarded in an

111ustrat1ve rather than a restnctwe sense

What is claimed is:

o ‘ P o '
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oL A llthography method for sem1conductor fabrlcatlon usmg a sem1c0nductor
2 wafer, comprising the steps of: , i
B 3 (a) formmg a flrst im gmg layer over the semlcnnductor wafer; ‘
4. ‘ (b) : pattemmg the firs 1mag1ng layer in accordance with a first pattern to .
5 forma ﬂrst pattemed layer; » ’ '
6 - stablhzmg the f1r tpattemed layer,
7 (d) formmg a secon 1magmg layer over. the flrst patterned layer such that
8 the first pattemed layer is sur unded by the second 1magmg layer;-and -
.9 (e)- patterning the se ond i ,agm_g layer in accordance with a sé¢ond
10 pattem to form a second patterned layer. - - |
1 2. The method of claim 1 e Hrst imaging layer includes a positive
2 p.}iotoresist,_“ L .
1 ‘3. The metl'tci)d of claim 1 whe'rein'- _the second, imagirtg'l_ayer vﬁ'fcldde's a 'positive
2 " photoresist. ) — - ’
' 1 4 The 'metho'd‘b.vof claim 1 wherem the patterrung step (b) includes the steps of:
: 2 ‘ | . (i)' . exposing a pt_)rtl n of the flI‘St 1magmg layer to radlatlon in. accordance
3 ~with the first pattern, and ' _
4 (11) : developmg the flI'St 1magmg layer such that the exposed poition
5 d1ssolves to form. the. first patt erned layer. ' '
T 5 The method of cla1m 1, wherein _ttle_ patterttmg ‘step () includes the e_teps of:
-26-. v _ ,
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’ (i). exposing a porn n of the second 1magmg layer to radratwn in
: accordance wrth the seconf patterrt, and
(11) developmg the se ond 1mag1ng layer such that the exposed portlon

-dlssolves t6 form the second pa erned layer

. 6. The method of. clalm 1L w erem the pattermng step (b) includes the step of
- 'exposmg a porhon of the first imaging layer 1o rachatlon through a mask.
7. The method of claim 1, whereifi the patterning step (e) includes the step of

,ekposi-ng-a }/aortion of the second ifiagiflg layer to radiation through. a mask.

9. . The method of claim 1, wherein the stabilizing 'étep'(c,)vinclud'es the step of -

using a silation technidue to stabilize \the first patterried 1ayer_.’ '

" 10. The method of clalm 1, wherein the stabllizmg step (¢).includes. the steps of:
- »(i) exposmg the first patterne| Iayer to radlatlon, and

- (i) heatlng the first pattemed ayer. o '
11 The method of claum 10, wherem e exposing step (o)(i ) mcludes the step of
. exposmg the first patterned layer to radidtion having a-wavelength in a range from

L approx1mately 200 nanometers to approxr .ately 400 nanometers, and R

-27- s .
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4 N S Wherein th_e"hea.ti’ng’ step (c)(ii)} ifcthdes ,the..step of heating tlhe__ﬁ‘rstbvpatterned

5 layerata temperature ramped to. app 0¥

26

ely. 230:ci_egrees ,Célsius‘.'
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. \‘( 12. - A lithography method for semicondisctpf fabrication using'é semiconductor
. " wafer, comprising the stepsof. © o v} ’
' (a). forming an imaging layér over. the sem1conductor wafer

" (bY ‘ exposmg a portion 6f the 1magmg layer to radlatlon in accordance w1th

() stablhzmgt e exposed portlon of the i lmagmg layer and

) - patter‘ i

3

4, .

5 a first pattern;
: y

7 ‘ the i 1mag1ng layer in accordance with a second pattern to -

8

forma pattemed Iafer.
Sy —
1/3’ The method of claim }Zf wherein the i 1mag1ng layer includes a. posmve
) 2  photoresist. =
1-° /M ~ The, method of clalm;d” wherem the pattermng step (d) includes the steps of
2 (1) ' exposmg the 1magmg layer to radlanon in accordance with the second ‘
.3 pattem, and »
4

(iiy  developing'the in'-mé_éihgj layer to form the patterned layer.

14 ?i’ * The mettiod of claim &% wherein the exposing step (b) includes the step of
2 exPosing the portion of the imaging layer to radiation through a mask.

}6/ The method of clalm ,1&, wherem the patterrung step (d) 1ncludes the step of .

: 2 v exposmg a portlon of the'i 1magmg layer to radlahon through a mask

1 (ﬁ/-‘l/ The method of clalmfl&" Whereln the stablhzmg step (c) mcludes Jthe step of

2 sub)ectmg the 1mag1ng layer to an image ; reversal process
‘ )/} o - - ‘Attorney’s Docket Nuo. 16820:P048
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7}6/ The rnethod of clalm }W”wherem the subJeetmg step mcludes the steps of

1
2 - ) sub)ectmg the 1mag1ng layer 10 an ammoma ambient, and
3 . b(ibi') » heatmg the 1magmg layer .

1 8}9/ The metho‘d'of claim ;&'wher"eiﬂ the heating step inclﬁdes the step of heating”
2 theimaging layer fo a tempetatute in a range df‘approximately’SOIde‘grees, Celsius to
3 :

approximately 110 degrees Celsius.

_The method of elaim 12, Whereln the pattérning step (d inclliéles the steps of:
exposmg another port1on of the 1magmg layer to radlatlon in
accordance 'th the second pattern, ' ‘

| (ii)  sta 'l1z1ng the ‘exposed clther PUI‘thn of the 1mag1ng layer, - .

o (jil) exposf- the 1mag1ng layer to radlatlon, and

] '_ ({iv) developm x the 1magmg l_ayex to form the pa_tterhed“ layer.
} ; f‘ 0 4‘. . ] .

1 }f The method of claim 28 wherein the stablhzmg step (d)(n) includes the step

2 of sub]ectlng the 1magmg layer to an image reversal process

1 é/ﬁ/ The method of clalm}f wherein the sub]ectmg step mcludes the steps of:

2 v (i) sub}ectmg_ the 1magmgvlayer to an amm}omavamb‘lent and

'3 (i) heating the imaging layer.

=30 D
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MA Irthographrc pattermng process uses multlple exPosures to prowde for

' “relatwely reduced pitch for features of a smgle patte'med layer A flrst 1mag1ng layer '

is'exposed to radlatlon in accordance w1th a first pattern and. developed The
resultmg patterned layer is stabilized. A second imaging layer is subsequently

formed to surround the first patterned layer exposed to radlatlon in accordance w1th

‘a second pattern, and developed to form a second patterned layer. As the first
'patterned layer has been stabrhzed the ﬁrst patterned layer remains with the second

o patterned layer to produce a smgle pattemed layer. For another embodlment a

smgle imaging layer is pat'terned by exposure to rad1at10n in’ accordance with two

separate patterns An exposed port1on of the 1mag1ng layer is su1tably stabilized to

‘withstand subsequent lithographic process steps
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THE UNITED STATES- PATENT AND TRADEMARK OFFICE

\¢ oY
%m‘\ bplication of: -

James M. Clee_veé

Exa ,‘_nEr ‘ Duda, K.

Serial No.: O
. Art Umt 1507
Filing Date:

For: METHOD FOR REDUCED PITCH
LITHOGRAPHY

et S St St Nt et Nl N Nl Nt e -

Hon. Commissioner of Patents
and Trademarks ‘
Washington, D.C. 20231

INFORMATION DISC RE STATEMENT
Dear Commissioner‘
" Enclosed is a copy of Information Disclosure C1tat10n Form PTO-1449,

" submitted pursuant to 37.C.E.R. §1.56, together with the cited prior art on that form
"Tlus is a Divisional of application serial no. 08/361,595, filed December 22, 1994. It is
respectfully requested that the cited document(s) be considered and the enclosed
copy of Information Disclosure Statement (IDS) form PTO 1449 be initialed by the
Examiner to indicate such consideration and a copy thereof returned to Applicant.

v Tf,me Commissioner is hereEy authorized to charge payment of any processing
fees under 37 CF.R. §1.17 to Deposit Account No. 02-2226. A duplicate copy of tﬁis

information disclosure statement is enclosed for deposit acount charging purposes.

Respect{-ully submltted
BLAKELY, SOKOLOFF TAYLOR & ZAFMAN

pater__B/3/15 W(L/ 2%

Michael A. Bernadicou
Reg No. 35934

12400 Wilshire Boulevard
Seventh Floor -
Los Angeles, CA 90025-1026
(408) 720-8598

EX]5RESS MAIL MAILING CERTIFICATE

1 hereby certify that this correspondence is being deposited with the
United States Postal Service as Express Mail No. TB907642373US in
an envelope addressed to: Commis 10ne_r4)£_Patents and Trademarks,
Washington, D.C. 20231 on:

§-3-45

Name: Alice W Date.

-
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Shest_ 1 of 2

- -
U.S. DEPARTMENT OF COMMERGE | ATTY. DOCKET N&.: SERIAL NO. - oo
PATENT AND TRADEMARK DFFICE 1 6820, P04BD 7/‘_( { '7(
APPLICANT
INFORMATION DISCLOSURE CITATION ~ [ James M. Cleeves
FILING DAT] GRoUP
(Use several sheets rfnecessaly) [ 3 "1 S (L3

U.S. PATENT DOCUMENTS

TEXAMINER DOGUMENT NUMBER DATE NAME . class | susciass | SHRGDATE
/UA’D 4|5]4{8|6{8|8 10/1&'/85 Matthews . -] 204 |159.18| 5/23/83 )
l 4 8 2|6]7|5|6| 5/44789 | Orvek 430 328 744187
J 419]0/4}816(6] 2/18790 | Collins et al. 250 | 492.2 | 11/#7/88
’ 4lols|1]3{s}1| 6/48r90 McCoigin etal, . 430 | 323 | 7113789
J/ 5[3[0|0{4|0|3| 4/18/94 | Angelopolus et al. 430 325 6/16792
(D | afs]ofs]s|s|e| 31190 | suwaetal, ‘ 355 | 53 | 1/3e7B9

FOREIGN PATENT DOCUMENTS

TRANSLATION,
YES NO

DOCUMENT NUMBER - DATE . COUNTRY CLASS SUBCLASS

OTHER DOCUMENTS (including Author, Title, Date, Periinent Pages, Etc.)

“Method to Incorporate Three Sets of Pattern Information in Two Photomasking Steps,” [BM
}m Technical Disclosure Bulletin, Vol. 32, No. 8A, pp. 218-219 (January 1990):

“Dual-Image Resist for Single-Exposura Self-Aligned Processing,” IEM echnical Disclosure
Bulletin, Vol. 33, No. 2, pp. 447-449 (July 1990).

"Complementary Selective Writing by Direct-Write E-Beam/Optical thhography Using Mixed
1{/“’9 : Positive and Negative Hesist,” JBM Technical Disclosure Bulletin, Vol. 33, No. 3A, pp. 62-63
{August 1990). :

“Sub-Micron Channel Length CMOS Technology. Meﬂmmgwlﬂm Vol. 33, No.|
[(/WD 4, pp. 227-232 (September 1990).

“Multilayer Circuit Fabrication Using Dotbla Exposura of Postiie Resist,” IBM Technicat
Disclosure Bulletin, Vol. 36, No. 10, pp. 423-424 (October 1893).

EXAMINER _ DATE GONSIDERED
K. Vounda ((-23-95

*EXAMINER: Initial i citation considerad, whether or not citation is in conformance with MPEP 609; Draw lina .
through citation if not in conformance and not considered. Include copy of this form with next communication to
" | applicant.
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Shest of "

- . . 0.
BRI R ] T
) APPLICANT
INFORMATION DISCLOSURE CITATION | James M. Cleeves
FILING DATE . GROUP
(Use several sheets if necessary) < l 3 ( as (3
U.S. PATENT DOCUMENTS
EXAMNER DOCUMENT NUMBER DA'i'E NAME ciass | sumcuass | RS DATE
FOREIGN PATENT DOCUMENTS
DOCUMENT NUMBER DATE © COUNTRY ClLASS SUBCLASS ?:;NSLATIE::
OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.)
Wolf, S., et al., Silicon Processing for the VLS| Era, Volume 1: Process Technology, Lattice
(m Press, Sunset Beach, California, pp. 407-458 (1986).
EXAMINER ) . DATE CONSIDERED
K Tounda ' (l-23—ag
*EXAMINER: [nitial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line
through citation if not in conformance and not considered. Include copy of this form with néxt communicatlon to
applicant. '
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ey} Docket No.: __16820,P048D

“~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ﬁy—b

Smmissioner of o Prior Application:
Patents and Trademarks . Examiner:

Washington, D.C. 20231 - - ‘ C _ ~ Art Unit:

SIR:  This is a request for filing a )

’ Continuation application ) X " Divisional application
under 37 C.F.R. § 1.60 of pending prior application serial no. __08/361,595
fledon__Decermber 22 1994 :

o _James M. Clesves

. " (inventor(s) currently of record for prior appllcauon)
" for METHOD FOR REDUCED PITCl'LL[TI'iOGRAPHY
(title)

X 1. Enclosed is a complete copy of the prior application including the
specification (in¢luding claims), the oath or declaration showing
"the signature or an indication that it was signed, and any
amendment referred to in the oath or declaration filed to compléte

- the application. (See below for drawing requirements.) | hereby
verify that the attached papers are a true copy of the prior
application serial no. ___08/361.595 as originally flled on
December 22, 1994 .

X. 2, Coples of tha drawmgs flled in the prior appllcation are enclosed
: - herewith.

3. Transfer the drawings from the prior application and abandon-said prior application
- . as of the filing date accorded this application. A duplicate copy of this sheet is
enclosed for filing in the prior application filte. (May only be used if signed by
person authorized by 37 C,F.R. § 1.138 and before payment of base issue fes.)

4. - New formal drawings are enclosed.

X 5. The filing fee is calculated below;
CLAIMS AS FILED IN THE PRIOR APPLICATION LESS ANY CLAIMS CANCELED BY AMENDMENT

BELOW

OTHER THAN A
{Col. 1) ) (Cal. 2) SMALL ENTITY SMALL ENTITY

No. Filed No. Extra Rate Fee _Rate Fee
Basic Fee: ' ‘ $ 365" $ 730
Total Claims: 11 | -20]* -0- x111$ x 22 $ -0-
Indep. Claims: 1 -3 -0~ x38|8 x76{8% -0-
[ 1 Multiple De pendent Clair{s) Presented +12018 +240|8 -o0-
T gr:::— d(;ﬁ?r:eggle; Col_. 1'is less than zero, . TOTAL|$ < TOTAL|$ -0-

"Express Mail" mailing label number_%gmauL_'___
Date of Deposi §-2-95

[ hereby certify that this paper or fea js being deposited with the United States Postal Service "Express Mail Post
Office to Addressee” service under 37 GFR 1.10 on the date Indicated above and is addressed to the Commissioner
of Patents and Trademarks Washington, D.C. 20231.

(Typed of pji

(Signaturs of perso@h{ paper or fea) \

g paper or fee)

LdV/wes/cak {10/01/94) Rule 60
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_X 10

1.

A verified statemerit to establish small entity status under 37. C.F.R. §§ 1.9 and
127______ isenclosed/ was filed in the prior application and
such status i$ still proper and desired. 37 C.F.R. § 1.28(a).

The Commissioner is hereby authorized to charge any fees that may be required,
or credit any overpayment, to Deposit Account No. 02-2666. A duplicate copy of
this sheet is enclosed. -

A check in the amount of $__730.00 is enclosed for the filing fee.

A checkinthe amountof § is enclosed for the petition fee
pursuant to 37 CF.R. § 1.17. : o

Cancel n this appiication ofiginal daims __1-11 -

‘of the prior application beforé calculating the filing fee (wherein at least one

independent claim is retained for filing purposes).

A preliminary amendment is enclosed. (Claims added by this amendment should
be numbered consecutively beginning with the number nexi following the highest
numbered original claim in the prior application. Only an amendherit reducing the
number of claims or adding a reference to the prior application will be entered
before calculating the filing fee and granting the filing date.)

Amend the specification by inserting the following before the first sentence on the
tirst page:

(a) ~Hhisisa oonhnuation/_x__ divisional of application
setial no. __08/361,595 , filed ___December 22, 1994

o

14,

()., - whichisa_ continuation/. divisional of
application serial no. : : )
fied )

{list all prior applications)

It is hereby requested that any request for a convention priority made in the prior
application be transfemed to this Rule 60 application.

The prior application is as;igned of record to:

The Power of Attorney in the prior application is to:

{Name) {Rag. No.) .
Edwin H Taylor, Reg. No. 25,129, and certain other listed attorneys or agents of:
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN
12400 Wilshire Blvd., Seventh Floor
Los Angeles, California 90025
{310) 207-3800

@ The Power appears in the original papers of the prior application

senal no. 08/361.595 filed __December 22, 1994

- ®) Becausé the Power does not appear in the original papers, a copy of

the Power in the prior application is enclosed.

© Recognize as an associate attorney oragent and address all future
communications to:

(Name) (Reg. No.)
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN
12400 Wilshire Blvd., Seventh Floor
‘Los Angeles, California 90025
(408) 720-8508

d Address all future communications to the undersigned.

2 LiV/wes/cak (10/01/94) Rule 60
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_16.  Enclosed Is a photocopy of a petition for an extension of time’
pursuant to 37 C.F.R § 1.136 concurrently (or previously) submitted
finder separate cover for the above-referenced prior application.

X 17.  Applicant(s) hereby petition(s) for an extension of time pursuant to Rule 1.138, if
needed, for the above-noted prior application. The Commissioner is hereby
authorized to-charge any extension or petition fee under 37 C.F.R § 1.17 that may
be required for the above-referenced prior application to Deposit Account No. 02-
2666. Two photocopies of this document are enclosed for filing in the prior
application file and for Deposit Account purposes.

18..  Accompanying this application is a statement requesting deletion of the name(s). of
the person or persons who are not inventors of the invention being claimed in the
“continuation/divisional application. 37 C.F.R § 1.60(b}).

“The undersigned declares further that ali statements made herein of his or her own knowledges are
" true and that all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are punishable
by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such
wilful false statements may jeopardize the validity of the application or any patent issuing thereon.

Respectfully submitied, -
. BLAKELY SOKOLOFF TAYLOR &

e B[3/05 : By _ /" MichasIA Bemedicou

Reg.No. _ 35034 I
. . —— 1
12400 Wilshi vard i X Attorney or Agent of Record

eV

_Seventh Eloor, .
Los Angeles, California 90025 .
0-8588

Associate Attorney or Agent

Filed Under 37 C.F.R. § 1.34(a)

3 LIV/wes/cak (10/01/94) Rule 60

IPR2014-01030 / TSMC-1018
Page 74 of 178




.| UNITED STATES DEPAHT MENT OF GOMMERI:E
Patent and Trademark Office

Address; ‘COMMISSIONER OF PATENTS AND TRADEMARKS
Wﬂshmgmn D.C. 20231

- [ SERALNUMBER | _FILNGDATE |-~ FIRSTNAMEDINVENTOR ______ | ATTORNEYDOCKETNO. |
2717 . UB/03/5935 CLEEVES : ._T 16520, PO4RD
) - o  opa s EXAMINER |
A LILSET N I~.
. TENZ /1128 } . :
BLAKELY SOHOLOFF TAYLOR AND ZAFMAN. [_ARTUNT | PAPERNUMBER |
L2430 WILSHIRE BOLLEVARD ﬁ&
SEVENTH FLOGR -
SIS AMGELES CA 90025 ‘ ) 1113
\ DATE MAILED: V172095
This s a communleation from the examiner in charge of your application.
- COMMISSIONER OF PATENTS AND TRADEMARKS
g This appllcaﬁun has béén examined D Resporisive to communication flledon_-__~ . : D This action is made final.
A shuneﬁ;d statutory period for fsspnnse to this action s set to explre ] 3 month(s), ___~ days from the date of thls letier.

Failure 1o respond within the period for response will cause the appllcatxon 10 become abandonad. 35 U.S.C. 133

Part} THE FOLLOWING ATTACHMENT(S} ARE PART OF THIS ACTION:

1. [Xanice of References Cited by Examiner, PTO-892. - ’ 2 D Notice of Drafisman's Patent Drawing Review, PTO-948.
Noticé of Art Cited by Applicant, FTO-1449, v 4. [ Notice of informal Patent Application, PTO-152.
5. D Information on How 1o Effact Drawing Changes, PTO-1474.. 6. :

Partll SUMMARY OF ACTION
1. B claims_ 12 ~ 22

ara pending in the application. -

Of the abovs, claims . ‘ ) are withdrawn from considaration.
2. E’CIalms / _4” . : have been cancelled,
D Clalms are allowed.
4.,& Clafms . I 227 are rejected.
5.1 Claims i are oblacted fo.
6. D Claims i ._are subject to restriction or slection requirement.

7. D‘This application has baen filad with informal drawings undsr 37 C.F.A. 1.85 which are acceptable for examination purposes.
8. [:l Formal drawlngs are required in respansa to this Office action.

-9, D The corrected or substitute drawings have been recelved on . Under 37 C.F.R. 1.84 these drawings
are [Jacceptable; O not acceptable (see explanation or Notice of Draftsman's Patent Drawing Review, PTO-948).

10. D The proposed additlonal or substitute sheei(s) of drawings, fited on . has (have)been [Japproved by the
examiner; [ disapproved by the examiner (see expfanation).

11. D~Thé proposed drawling correction, filed , has been Dappravéd; O disapproved (see explanation),

12, D Acknowledgemerrt Is made of the clalm for priority under 35 U,5.C. 119. The certifled copy has [ been recelved [ not been received
1 been flled in parent application, serial no. ; filed on

13. D Since this application apppears fo be In condition for allowance except for formal matters, prosecution as fa the merils is closed in
accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 0.G. 213.

14.J other

EXAMINER'S ACTION
PTOL-326 (Rev. 2/83) . : ’ ) . Cd

IPR2014-01030 / TSMC-1018
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Serial Number: 08/510,717 ' ~2-
Art Unit: 1113 ’ :

Part III DETAILED ACTION
1. Claims 12-22 are pending. in this applicatiomn.

Claim Rejectlons - 35Us8C § 112
2. Claim 12 is rejected under 35 U.S.C. § 112, first paragraph,
as the disclosure is enabling only for claims limited to a .
positive resistf 'See M.P.E.P. §§ 706.03(n} and 706.03(z).
Claim 13 recites the limitation that the photoresist is a
positiée photoresist. The independent claim‘should make this

recitation since the invention is only enabled for a positive

: photoresist.

Claim Rejections - 35 USC § 102
3. The following is a quotation of the appropriate paragraphs
of 35 U.S.C. § 102 that form the basis for the rejectlons under
this section made in this Offlce action:
A person shall be entitled to a patent unless --
(a) the invention was known or used by others in this
country, or patented or described .in a printed publication
in this or a foreign country, before the invention thereof
by the applicant for a patent.
4. Claims 12-22 are rejected under 35 U.S.C. § 102(a) 'as being
clearly anticipated by Haragucji (US Patent 5,320,932). -
Haraguchi teaches a process of patterning whereby a positive
photoresist is exposed through a mask. The resist is then
exposed to an ammonia/heating process followed by.a second

patterning step (see column 4, lines 26 to 64) .

IPR2014-01030 / TSMC-1018
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Serial Number: 08/510,717 S -3-
Art Unit: 1113 ‘ _

Claim Rejections - 35 USC § 103

5, The following is a quotatlon of '35.U.8.C. § 103 which forms
the basis for all obviousness rejectlons set forth in this Office
actlon

A.patent may not be obtained though the inventicn -is not
identically disclosed or described as set forth in section

- 102 of this title, if the differences between the subject
matter sought to be patented and the prior art are such that
the -subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary
skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which
the invention was made.

Subject matter developed by another person, which qualifies

‘ag prior art only under subsection (f) or (g) of section 102

of this title, shall not preclude patentability under this

section where the subject.matter and the claimed invention
were, at the time the invention was made, owned by the same
person or subject to an obligation of assignment to the same
person.
6. Claims 12-22 are rejected under 35 U.S.C. § 103 as being
unpatentable over Tsuji (US Patent 4, 985, 374)

Tsuji teaches a process of patternlnq whereby a p051t1ve
resist is applied to a substrate. The resist layer is exposed to
form two regions.' The resist is then heated in an ammonia
environment before exposing to a pattern to form another exposed
region. Further processing of the layer then occurs.

Therefore, it would haﬁe been cobvious to one of skill in the
art to have used an ammonia/heat step between two exposure steps
because Tsuji teaches such a process in the manufacture of

a ) . L !
semiconductor device.

IPR2014-01030 / TSMC-1018
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Serial Number: 08/510,717 : ‘ ) ‘ ‘ -4~
Art Unit: 1113 : ;

7. Claims 12-22 are rejected under 35 U.S.C. § 103 as being
unpatentable over Maheras (US Patent 4,859,573).

Maheras‘teaches a patterning process wherbey a resist is
exposed through a portion of the layer and then selecﬁively |
hardened. A second .exposure then occurs which exposes throughout
the thickness.

‘Therefore, it would have been obvious to have exposed an
imaging layer twice with a stablizing step in between because
Mahera% teaches such a process. The claims of the present
invenfion do not clarify if the éecond exposure is a different

pattern than the first exposure pattern.

_ Cbnélusion
8. The prior art made of record and not relied upon is
considered pertinent to applicant's disclosufe. ‘
McFarland (US Patent 4,775;609) and Ziger (US Pateﬁt
4,814,243) ‘teach image reversal processes using an ammonia/heat
process. A second leod exposuré is taught not a patterning

step.

IPR2014-01030 / TSMC-1018
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Serial Number: 08/510,717 - -5-
Art Unit: 1113 ’

9. Any inquiry concerning this communication should be directed
to Examiner K. Duda at telephone number (703) 308-2292 or by FAX
at (703) 305}5433. Any general questions can be directed to the

receptionist at (703) 308-2351.

s

kad

11-27-95
' KATHLEEM DUDA
i ' PRIMARY EXAMINER
: GROUP 1560~
/10D

|
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g T R : . B '\\ ‘-\
] Application No. Applicantls) - : N\ "‘-.\
Ca : L : 10,717 B Clesves
Notice of References Cited. . |gomm 22! 4 Sromm AT - \\\
Kathleen Duda 1113 “Page 1of 1
) L U.S. PATENT DOCUMENTS o
‘DUCUMENTNO. DATE ) : NAME‘ CLASS | SQBCLASS'

A 4,775,809 16/1988 : McFarland ~ ] 430 | Taea
B 4,814,243 "1 3Mese | v Ziger 430 a4
c - 4,859,573 .| 81989 ’ Maheras 7 430 394
»|  as85374° | 171891 _ © Tuji 430 312
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Attorney’s. Dockel No.: _]_@2_04@5_&0__ . ) ‘Patent

tnre the Applcation of: _.LamM,M e — .
) ’ {inventor) . '

AppicaIDnN) 08810717, .

(title) ‘

Qv MISSIONER OF PATENTS AND TRADEMARKS
Gton, D.C. 20231 -

ansmitted herethh is-an Amendment for the above application.

Small entity status-of this application-under 37. C.F.R. §§ 1.9 and 1.27 has been eslablished by

averified statement previously submitted. -

A veritied statement to .establish small entrty status under 37 C. F A. §§1.9 and 1.27 is enclosed.
x : No additional fee |s requwed

Thefee has been-calculated as s_hown bélow:

‘ o _ . QTHERTHANA .
(Col. 1) ~__(Col2) (Col3) SMALL ENTITY. SMALL ENTITY
_Claims ‘Highest No.| ’ ) i ’ .
Remaining: Previously' | Present | . ] Additional Additional
After Amid:. PaidFor. | Extra | Rate Fes Rate Fee
o Y Mius|* 20 | 0| | xt1]s x22|$ -
e - . - :
g.a?,ﬁs * 3 Mlnus e 3 9 | xB9|% x78|$ -0-
[ First Presentatlcn of Multlple - ‘
I:l ‘Dependent Claim(s) __ +125/% +2501%
-l tha eniry-in Col. 1ia less than the entry:In. Col 2, Total - Total
wiite"0"In Col. 3. Add. Fee | $ Add. Fee|$ 0

** Hthe 'nghest No: Previously-Paid For~ IN THIS
SPACE is less$ than 20, write "20™ in this space,
***  the "HighestNo. Previously Paid For" IN THIS SPACE is less than 3, write "3" in this space.
The "Highest No. Previosly Paid For” (Total or Indepandent} is the highest number found from
the squivalent box.in Col. 1 of a prior amendment orthe number of claims-ofiginatly filed,

Acheck in the amountof $__ . i5 attached for presentation of additional claims,
Applicants hereby Petition for an Enensmn of Time of monthS pursuant to 37 C.F.R.
§1.136(a).

Acherkfor $ is attached for processing fees under 37 C.F.R. § 1.17..

.Please charge my Deposit Account No, (2-2666 the amount of 5
A duplicate copy of this sheet Is enclosed. '
THe Commissioner is hereby. authetized to charge payment of the following fees assoctated
with thig communlcauon ar:gredit any overpayment {o Deposit Account No, 02-2666
(a duplicate copy of this sheet is enclosgd):

_X .- Anyddditional fling fees requnred under.37 G.ER. § 116 for presentauon of

extraclaims, .
X Any extensnon OF. pelmon fees under 37 C.FR, § 1 17.

HHI

Respectfully Submitied,

‘ ' BMWFF TAYLOR & ZAFMAN
Do [TBAMMY  DF | rag6 - /; _— .

Roland B. Cortes

12400 Wilshire Boulgvard
Seventh Floor ' Reg.No. 39,152
Los Angeles, California 90025 .

(408) 720-8598 )

| hareby. gertify that this. correspondence is being daposﬂad with the: United Staies Postal Service as first class mail
with sutficlent postage in an envelope addressed to.the Oomrnlss»onar of Patents and Trademarks, Washmglon,

D.C. 20231
on Egbmgrv 28,1996
Date of Deposn
_._D.ubiﬂ_G,TMOn, . i . .
o Name of Persori Malling Cortespandence
Dot & - S-hnsn  _Bhreny28 96

Signature Date .
: {LV/oak 10/02/95)
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Attomey's Docket No.: _ J-fﬁ"'z‘ 0.P0480. .. ] ‘ : Patent -
Inre the Appication of:._.James M. Cleeves. '

“{inventor)

METHOD FOR HEDUCED PITCH LITHOGHAPHY
(title)

THE COMMISSIONER OF PATENTS AND: TRADEMAHKS
Washington, D C. 20231 .
SIR: Transmmed herawrth Is;an.Amendment lor {he.above application.

Smalt en!rty status df this application under 37 C.FiR. §§ 1.9 and 1.27 has been established by
averified statement previously submitted.
Averifiéd stalement o estatilish-small enmy status-under 37 C.F.R. §§ 1.9 and 1.27 is enclosed.

x‘ . No: addmonal fee'is: requ[red

The fee has been Galcul'ated as shown below:

. ) - OTHER THAN A
i (QOJ._1) ) (Col. 2). (Col.3) . SMALL ENTITY -SMALL ENTITY
- Claims. Highest No. ’ i e
Remaming Previously |-Present Additional Additional
» After Amd Paid For Exira -_Rate: Fee _Rate Fee
a1t e [minus]e 20 o x11|$ xz2|s o
glg:r’:s * 3. Mrnus et 3] 0 x39|% . x78|$ -0-
' First Presematlon of Multiple . ' T '
:l Dependent.Cialm(s) +1251% . |*239]s
*  Hthe entry.in-Col. 1 is lass than ihe entry InCol 2; © Tofal ’ Total
wits "0*in Col, 3. - Add. Fea|® Add. Fee[$ O

** lithe "Hrghest No, Prevrously Paid. For" IN THIS
SPACE'is less than 20, write "20" in-this spacs. : ’

*** [ the "Highest No. Previously Paid For* IN THIS: SPACE is léss than 8, write "3"in this space.
The "Highest No, Previously | Paid For® (Total 6 Independant] Is the highgst number found from
the equrvalsnt box in.Col, 1 ot a pnoramandment orthe numbear-of claims originally filed.

e Acheckinthe. amounr of $.. ig attached forpresentation.of additional claims.
e App!rcams hereby Petition for an Extansnon of Timeof ______monthS pursuant to 37 C.F.R.
1.136(a).
RN §\ched<br$_______ is attached for processmg fees under 37 C.F.R. § 1.47.
. Please charge my Deposrt Account No. mthe amount of §
A duplicate copy of this sheet Is enclosed.
X__.. The Commissiongris hereby authorized to charge payment of the lollowing fees assocrated

with:this’ comniunication or credit-any overpayment to: Deposn Account No. 02-2666
(a duplicate copy of this sheel is enclosed):
‘ Any additional filing fees:required under 37 C.FR. § 1.16 for presentation of
. ‘axtra claims.
X . Any extension or petition tees'under 37 €.F.R. § 1.17.

Respectiuily Submitted,
BLAKELY SOKOLOFF TAYLOR & ZAFMAN

Date: /T3PS0 58 . 199 W ;
» _ Réland B. Cortes .

12400 Wilshire Boulevard ) .
Séventh Floor- . BegNo.._-39.162
Los Arigeles, California 90025

(408) 720-8598

| hareby certify that this correspondence.is baing deposited with the Umted Stales Postal Servica ag first class maif

with suﬁrcrant postage. in an envelope addressed ta tha Commrssroner of Patenrs and Trademarks, Washington,

~ D.C. 20231

‘on February 28,1996 .
‘Date of Deposn

Dulcj'g_ﬁ,_&m_son . .
Name nf Person Mailing Correspondenca .
Dove §. @éax | Fe_énwwas’) 1G98

Slgnaturs

(LJV/cak 10/02/95)
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Fiaminer: Duda, K.

| Art Group: 1113

Honorable Commissioner:
of Patents and Trademarks
Washmgton, DC 202319998

Sir:
In rTesponse to an outstandmg Office’ ACthI'l, mailed November 28, 1995
please-amend the above-ldentl.ﬁed apphcahon and- consider the followmg

. rem-a;r.ks,

On. page 9 line 9, delete "silation” and msert —sﬂylatlon-- therem

Onp ge 10, line 9, delete "sﬂanon" and 1nSert --sﬂylahon— therem B

~ Please a‘mg{ld C'la'imv 12.
Pl_eas'e-'_a" d’n‘eW Claim 23:- 28.
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10
1 : (NeW) : The llthography method of Claim 12, wherein said ad]acent i-
Ao ﬁb 2 featuxes mmprlsé a plurahty of chsposable posts. ' '

el
[eo]

ple] w ~1 [=)% w [ N

The lithography method: of Claim 12, wherein said adjacent

features havk a-piteh which is not limited by a singie e,xposﬁre to radiation.

dccordance with a first paftern; ‘ v
() stabilizing thekxposed first portion of the imaging layér; _
(d 'exposing a secor| portion of the imaging layer in accordance with a
second _patteifn, whefe'm said sedpnd pattern is different than said first pattern; '
(e)  stabilizing the exposad second portion of the itna'gihg layer; and
3] developing the imagin layer to form a p‘atte‘rnéd layer.

-2- . . N ) .
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1 raghy method of Claim 25, wherein the patterned -
2 2 ,fofmed relativély closer to one another
-3 g posur'ev to. radiation.

N

(Ne'w) N The ]ithdgraphy method of Claim 25, wherein the patterned
laygr comprises a p}ufality.of dispesable posts, each &isposable'post being formed
%22/3  relati wely closer t6 other disposable posts tl;lan is possible through a single
4 exposurdfo radiation. o ’ ' '
. ’ .
The lithography method of Claim 25, wherein the patterned
2 1ayé§ has. adjacen features; the 'adjac{eht features having a pitch which is not ‘

3 limited by a single: 'vposﬁ,re to ;adiavtibn.

5 - o
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REMARKS -

‘Reconsideration of this case is reépe_étﬁﬁly requested in view of the

foregoing amendments. and these remarks.
L Rejection of Claim ¥2 under 35 US.C. §112, first paragtaph.

The Office Action dated NovemBe’r 25, 1995 rejected Claim 12 under 35
U.S.C. §112, first paragraph because the disclosure is enabling enly for posmve :

photoresist. Apphcant traverses the re]echon

It will be ap‘precia-ted by one skilled in the a'rf that other suitable radiation-
sensitive matemals may be used for the imaging layer of Claim 12 (specification
page 15, linies 5-6, and page 20 lines 12-13). For example, the imaging layer may
include a suitable negative-tone radiation-sensitive polylmlde (spec1f1cat10n page |
20, lines 1-3). Moreover, it will be apprec1ated by one skilled in the art that a _

- negative resist tay also be. used for the 1magmg layer

]I. Re]ectlon of CIanns 12-22 under 35 U X C §102(a) as. bemg anhc1pated by
U.S. Patent No. 5,320,932 1ssued fo Haraggchl at al N N .

The O;f:f;Ce Acﬁon rejec’ted' C_lairn_s'12—22 under_ 35‘U.‘SV.C.'§102‘(a) as beihg
anticipated by U.S. Patent -No. 5,32'0.,93'2 issued to Haraguchi et al. Applicant

responds as-follows.
A.  Claims 12:22 and New Claims 23 and 24,

Haraguchi et:_gl.bdoé-‘s not disclose each and every element of Claim 12 as
pfésently a—mend_ed. First, H_gfg_ gg‘ ch ;.' et-al. does not disclose exposing a first
portion of an imaging layer to r-adiatien in accordanee with a first pattern, and
patt,erhihg the imaging layer in accordance with a seec'md.vp_ba.ttefn toforma

4-
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patterned »ltéyer. Invcer‘?-l_t:as"‘t»to Claim 12 of the present invenﬁ(_m; Haraguchi et al.
disc‘lesvés -only. onEf'pa{tern which is. not Eofmed from a first and second pattern. .
Given thalt H'aragg chi et al. only aiscloses one-pattern, it further does not
disclose, as claimed in presently ,a‘mended.Cleim 12, that "said second pattern -

being different than said first pattern.”

Second, Haraguchi et al, does not disele_Se that a patterned layer formed
from a first and second pattern has adjacent features which are formed relatively
closer to one another than is possible through a smgle exposure to. radiation.
Addmona]ly, Haragl_xg_m et a does not dxsclose that the adjacent features are
dlsposable posts as clalmed in new Claim 23 Moteover, ﬂa__a_gu@ita_ does -
not g_lscl_qse that the adjac‘:ent features have a PltCh wwh;ch is not limited by a

single gpoz’s‘ure to radiation as cl\aim'ed in new Claim 24.

Therefore, smce Har:

 al. does not disclose each and every element v
- of presently amended Claim 12, Applicant respectfully requests the removal of
the rejection under 35 US.C. _§102(a-), and subrnits that Claim 12 is in condition

for ‘allow"‘arn‘ce Addit-ionally, Applieaﬁt reepectful*ly submits that since Claim 13-
24 depend upon Claim 12, that the re]echon to Clau'ns 13-22 also be removed and

that Cla;ms 13-24 are in condition for allowance
B.  New Claims 25-28 .

Harg;gj 1¢hi et dl. do,ee not diselose ea‘cv:hv and every element of new
indepeﬂdent Claim 25. Firs»t,ngra‘gg chi et al. _cldes not disclose expoeing a first
portion of an imaging layer to-radiation in-accordance with a first pattern, and
patterning the imaging layer in accordance with a second -pattern, the imaging
layer then being developed to form a patterned layer. In contrast to Claim 25 of

the present invention, Ha

uchi et al. discloses only one pattern which is not

5- o
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formed from a first and second pattern, Given that Hazagt_lchi et al. only
discloses.one pattern, it further does not dlSCIOSE, as clalmed in new Claim 25

that “said second pattern is different- than said first pattern

Second Hﬂ;@gﬁgﬁmﬂ_ does not chsclose two stabilizing steps That is,

et al. does not disclose stablhzmg an exposed first portion of an

1magmg layer, and stabﬂlzmg an exposed second portion of the unagmg layet.

Thu'd, ] chi et al does not, d1sclose, as. clalmed in new Claim 26, that

a patterned layer formed frem a first and second pa’ctern further has ad]acent
features which are formed relatively closer to one another than is possible
through a single exposute to radiation. Additionally,'ﬂatggm_& does not
disclose that the adjac‘entv features are disposable posts as claimed in new Claim
27. Moreover, Haraguchi et al. does not disclose tha_f the adjacent features have a
pitch which is not limited by a s_ingvleexpos,ﬁre to radiation as claimed in new

Claim 28.

’
Therefore, since H gggg gi:_ al. does not disclose each and every element
of new Claim 25, Applicant respectfully submits that new Claim 25 is in
condition for allowance Add1t10nally, Applxcant respectfully submits that since
[}

Claim 26 28 depend upon Claim 25, that Clanns 26 - 28 are in condition for

allowance

m. Rejechon of Claims 1222 under 35 U S.C. §103 as bemg unpatentable over
us, Patent No. 4 985,374 1ssued to T sup et al

'fhe Office Action rejected Claims 12-22 under 35 U.S.C. §103 as being " °
unpatentable aver U.S. Patent No. 4,985,374 issued to Tsuji et al. Applicant

v

respongds.as .f.o,llows;
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‘A, Claims 12-22 an_d New Claims 23.and 24.

Claim 12, as presently amended; would not have been. obv10us at the time
the present invention was made in v1ew of Isg;x et al. Tsuji et al. does not teach,
suggest, ot dlSClQSE,_ each.and every element of:CIal,rn-I'Z as presently amended,
nor does any other reference provide »these .nﬁsshﬁg elements. Tsuji et al. does
not dis;d_ése that a patterned layer formed from a first and second pattern has »
adjaeent"featu’res which are formed felaﬁnely closer 10 one another than is
possible: thmugh a smgle exposure to radiation. Addmona]ly, Tsujj et al. does -
niot diselose that the adjacent features are dlsposable posts as claimed in new
Claim. 23 Moreever, _sj.;}Lg_t_al_ does: not dlSC].OSE that the adjacent features have
a pitch whxch is not lumted by a single- exposure to radlauon as claimed in new
Claim 24, ['_sygl et al. attempts. to provide a method for snmultaneously formmg
an opening havmg a sufficient coverage and posmonmg riarks (column 2, liries
38-42). There: is nothing, taught, suggested4 ot described in Tsuji et al. that would
motivate one skiiled_ in the art to arrive at the lithography' method of presei:tly'

amended Claim 12 or new Claims 23 and 24.

‘Therefore, Applicant respectfully requests the removal of the-rrejection
under 35 U:S.C. §103 and submits that Claim 12 is in condition for allowance. -
Additiona’ll’y, Applicant reSpectfully submits that since Cla‘fm 13-24 depend upon
Claim 12, that the rejection to. Clalms 13-22 also be removed and that Claims 13—

24 are in condltlon for-allowance.

B.  New Claims 25.- 28.

» New mdependent Clal.m 25 would not have been obvious at the time the

present 1nvent19n Was imade in v1ew of _mm_et.eh |'§1131 gt does not teach,

.suggest or. d15close éach-and every element of Claim 25 as presently amended,

-7- L
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nor does 'any»o‘the'-r t‘eferjen,c’év provide these mis_si‘ng e_I‘emE_ntsi- ngji. et al. does -
not teach, disclose, or suggest stabilizing an expoged first portion of an imaging »
layer; and stabilizing an exposéd second p‘or»tic‘m: of the imaging layer. Tsuji et al.
attemfat-s’- to provide a methed for simultanebusly forming an opening having a
sufficient éoverage and positioning marks (column 2, lines 38-42). There is
‘notl"\ing taught‘ suggested, or de5cribed in Tsuji et al. that Would motivate one
skilled in the art to arrive at the hthography method of new Claim 25.

Add.monally, (suji et al. does not disclose, as claimed in new Claim 26,
tﬂaf a patterned layer formed from a fLrst and second pattern further has adjacent
features which are forméd relatively closer to one another than is possible
thfoyl‘gh‘a single exposure to radiation. Moreover, Is:uj_i.j;ta_l.'does nof disclose
that the ﬁdjacent features are disposable posts as claimed in new Claim 27.
Furthermiore, Isﬁ;‘i et al. does not .diéqipse that the adjacent features have a pitch
which 1sn0t Ii-mited by a.single:'éxposgre to radiation as claiméd m new Claim

Therefore; sinee Tsuji t al: does not.disclose: each and every element of

new Claim 25, Applicant réspectfully submits that new Claim 25 is in condition.
for allowance. Additidnaﬂy, Applicant respectfully submits that since Claim 2%~
28 depend upon Claim 25, that Claims 26 -28 are in condition for allowance. '

IV Re;ectlon of Claims 12-22: under 35 U S. C §103 as being unpatentable over’

U. s Patent No 4,859,573 lssued to Maheras.et al.

The Office Action rejected Claims 1;»:-22. under 35 U.S.C. §103 as being -
unpaténtablé over ‘U,S_. Patent No.-4,859,573 issued to Maheras et al. Applicant

responds-as. follows.

Al

-8- .
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A.  Claims 12-22 and New Claims 23 and 24.

, C-lainft 12, as presently a!mended- would not ha‘ve been obvious at the timé

. the present: mventwn was. made invview - of M@gga_sj_t_ Maheras et al. does

not: teach suggest or disclose each and every element of Clalm 12 as presently

amended,. nor does any ather reference prowde these nussmg elements.

; _‘ ot.al. does not dlsclose that a patterned layer formed from a first and
second pattern,-.wtuch are d;fferen_t, has adjacent: f;eatj.tres w-h.lch are_formed ‘
relatively closer: to one another than is possible through a single exposure to
radiatien, It is Appli"cant‘s understahd{ing— that Figures 3A - 3D of Maheras et al,
discl'gse-a’ single ,patter.ned lajrer not fernled_from a ﬁrst and second j_::atterned

layer. Additionally, it is Applicant's.-understanding that Figures 1A - 1D of

as.et al. disclose a thin and thick resist layer which, in contrast to the
present invention clairned in'pr‘esently amended Claim 12 do not have featires -
* which' are formed relahvely closer to one ancther than i is. poss1ble through a
single exposure to raehahon Moreover, Mahegas et a does not disclose thatsthe
‘ ad;acent fe&tures are dlsposable ,posts a_s claimed _m_new Claim 23._ Furthermore,
Maheras et 4l. does not di:selose‘:that the adjaeent' feature‘_shave a pitch which is

‘not limited by a single exposure tovraeliaﬁon'vas clainied in new Claim 24.-

Additionally, Maheras et al. -'does not disclose stabilizing the exposed

portion ‘of the iniaging layer as cl‘aimed 'in.ste'p (c) of »Cleim 12 of the pr’esent‘

- invention; rather, Maheras et al. discloses surface hardemng the unexposed
areas of photoresist (celumn 6, lines 36-64) There is nothmg taught, suggested

or described in’Ma Qggas;_e; al, that wou:ld‘mqtivate one skilled in the art to arrive : '

at the lithography mettiod of presently amenc_led Claim 12.

A
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Therefore, App_l:iéant, respectfully requests the removal of the rejection
under 35 U.8.C. §103.‘and submits.that Ci_aiﬁ"m 12 is in-condition for allowance.
Ad’di‘h‘ox'l‘ally, Applicant respectfully subfn'its that since Claim 13-24 depénd upo'n' :
Clalm 12, that the rejection to Claxms 13-22 also be removecl and that Claims 13-

24 are in- condmon for allowarice.
B.  New Claims 25~ 28.

New independent Claim 25 would not have been obvious at the time the
present invention was made in vi_é_w_ of Maheras et al. Maheras et al. does ot
teach, suggest, or disclose each and every element of Claim 23 as presently

afnended, nor does any other reference provide these missing elements.

Maheras et al. does not disclose stabilizing the exposed fitst portion of the
first imaging layer, nor stabilizing the éxposed second portion of the imaging
layer as claimed in C‘laim- 25; rather, M {ahe ;as'et' al. discloses surface hardening '

_ d areas of ph@toresmt (column 6, lines 36-64) There is nothing » »
taught suggested or descnbed in Mahggas et al. that would motlvate one skllled )
in the art to arrive at the hthography method of new Claim 25.

Moteover, Mahe_r.as.»e_t al. does. not teach, disdps‘e;; or suggest stabilizing an
exposed first portion of an imaging layer, and stabilizing an exposed second

porticn of the imaging layer as. claimed in new. Claim 25.

Additionally, Maheras et al. does not disclose, as claimed in new Claim 26,
thata p.at;téxfnecl-_layer formed from a'fi’lrst‘;vand second pattern, which are different,
_ has adjacent features which are formed relatively closer to one another than is

possible th'ré)ugh a single exposure to radiation. FIt is Applicant's u'nderstandihg

-10-
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from afirst and second patterned layer. Additionally, it is _Applig:ant's
understanding that Figures 1A - 1D of Maheras.et al. disclose a thin and thick
resist l’ayer which, in contrast to the 15re‘$ent invention daimed in new.ClaixI‘l 26,
do- not have features which are formed relatwely closer to one another than is
poss1ble th:ough a single exposure o radlation Moreover, Mahe;as_e_t_a_ does :
not d.lsclose that the ad]acent featu.res are chsposable posts as claimed in new
Claim 27 Furthermore, Mahg:as et .gvv, does niot disclose that the adjacent
features have a pitch which is not limited by a single exposure to rédi,atib_n as

claimed in new Claim 28.

Therefore, Applicant respectfully subtmts that new Clalm 25isin
condmon for allowance, Addltlonally, Apphcant respectfu]ly submits that since
Claims 26 - 28 depend upon Claim 25, that Claims 26 - 28 are in condition for

allowance;

11~ ,
Attorriey”s Docket No. 16820.P048D

IPR2014-01030 / TSMC-1018
Page 93 of 178



Q_,Q_NCLUSLON v

In view of the foregomg, it is respectfully submltted that Claims 12-28 of

the present Apphcatmn ate in cons1derat10n for allowance and reconmderahon

-and: allowance of the claims is respectfully solicited at the Exammer s earliest

convemence

Dated:_/Eaeeieg 4 1996

12400 Wilshie Boulevard, Seventh Floor

Los Angelg;es, California 90025

Respectfully submitted,

BLAKELY, SOKOLOFF, TAYLOR & ZAFM!

Rﬂlal'ld B Cortes ’
» Reg No. 39,152

1 hereby certi that this-corre: ondence is being
g e, A

deposited

class mail in.an erivelope-aldressed to: Cortmissio

he United States Postal 5ermce as fiﬁ
mel of

ts-and Trade

arks, Washm ton,” D C. 20231 on:

ame : Dulcie Stmgom . Date: Febrauary 18, 1905
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eysDocket No. 016820.P048D " ' _ i ATENT

D Re Patent Ap’phcatwn of: )v '
James- M. Cleeves. -} Examiner: Duda, /\5
Application No:: 08/510,717 ) ArtUnit: 11183 X
: . P) AL -

Filed: -August.3, 1995. ) o X EO
For: METHOD FOR REDUGED PITCH ) ‘QEGE\ o)

UTHOGRAPIY ) a2l
Comrmssmner of Patents and Trademarks PR ' GP\O\)

Washington; B.C. 202

Sir:. _

Enclosed is a cépy of Information Disclosure Citation Form PTO-1449 together
with copies -of the decuments cited on that form. It is respectfully requested that the
cited documents be constdered and that the enclosed copy of Information Disclosure
Citation Form PTO-1449 be lmnaled by the Examlner to mdlcate such ¢onsideration
and a copy thereof returned to apphcan’c

Pursuant to 37 CER §. 1.97, the submlsswn of this Information Disc¢losure
.Sta_tement is'not to be construed as axreptes_enta'hon that.a search has been made and
is niot to-be 'cenStruéd as an admission that the information cited in this statement is
matenal to: patentablhtyt " |

Pursuant to 37: C FfR §1 97, this Informgtion Disclosu.re Statement: is bemg

subrrutted under one of the following (as. indicated by an "X” to the left

of the appropnate Pal‘agraph)
37¢; F,R; §1-97(?b?).

_X. . 37 C F.R. 8L 97(c) If so, then enclosed with this Informanon
D1sclosure Statement is. one, e of the following:

020 JH 04/24/96 08510717 ' 1 126 220.00 CK
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. A cejbtifjic‘g;io_xﬁ, putsuant ;0_;37'6.«:5;1{. §1.97(e).or
_X. Acheckfor $220.00 __ for the fee under’av CER.§ 117(p).

37 C. ER. 81, 97(d) If 50, then enclosed with this Informatlon
stclo'sure Statemem are the followmg

@w A,cerﬁfxcahon pursua.nt t0-37 C.F. R. §1 97(e);

QD A petmon requesting consideration of the Information
: stclosure Statement; and

3) CA check for$. . . for the fee under 37 C.F.R. §1.17() for
sub _:_xssmn of the Informahon stclosure Statement.

If there are any addmonal charges, please charge Deposxt Account No. 02-2666.
A duphcate copy. of th1s Informatlon Disclosure Staternent is enclosed

R.espectfully submitted,
~ BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN -

E Daﬁedt . /—?/Aﬂ—/‘ — 199 ZZG“ .

Roland B, Cortes
Reg. Ne. 39,152 .

I-hereby gertity that thls corresponder is-bairig- deposrted
“with the. United States Postal Service ag Hirst class mail
with:suffisient postage in an. envelope addressed tothe Commissioner
of. Patents and Trademar Washlngton D C. 20231 on:
/ la-. « 1296 - .
“Date of Deposnt

f)aan, 5. SHnsP u//a,/%

Narne: Dulcie G. Stinson ~ Dae’

Los Angeles, A
(408)720+ 8598

LuVicak (12/01/95) “2-
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N\ .
‘Sp N?R . : . T _ Shest L A
N e D s L T;;ng’l;msp SeRAL ~° S i«v
AT - APPLICANT ' '
" INFORMATION DISCLOSURE CITATION | James M. Cleeves .
; ' - .. | FiunaDATE “GROUP .
{Use several sheals i necessary) 08/03/35 11
u.s. PATENT DOCUMENTS
EXAMINER DOCUMENT NUKEER DATE NAME cuss | sumcuass | G TRSRATE
D [l sl2|7of2[s{e[1214193] Rosner 437 | 48
AB|  5|1| 5 ¢ of o] 10/27/92] cooperatal. 437 | 195
AC| 5{2l 1| of 7.87|06/15/93] Carey et al. 437 | 187
ap| 53 1| 9| 4 47| 0er07/94| Matsuura - 257 | 760
D JAE| {352 § Ao 10/04/94] Kimetal, 437 | 198
' - |AF
m .
JA L
AJ.
» FOREI_GN PATENT DOCUMENTS_ ]
| pocusenT nuvsER CowE | GOUNTRY oLass | SuBcuass [ITANSLATION
‘ . ‘ i YES | NO
ALY
AN
Aol
AP |- i »
OTHER DOCUMENTS {Including A:L;fhor Titlo, Date, Pertinent Pages, Etc.} ’
M Fukasa ‘st al, “A Margln Fres Contact Pmcess Using "An Al203 Etch- -Stop Layer For ngh
l i ‘Denisity Devicas”, IEDM, April 1992, pp, 837-840, .
m' Yeno, et al,, "A ngh Quarter-Micron Planarized Interconnection Technology With Self-Aligned
/ Plug”, IEDM Apri 1992, pp. 305-308. - .
Kusters, et al,, “A High-Density 4Mbit dRAM Process Usmg A Fully Overlappmg Bitline Contact
\Mﬂ/b (FoBIC) Trench Cell, 1987 Symposium on V181 Techoology Digest of Technisal Papers. May
18-21, 1987/Karuizawa, pp. 93-94
m Kakumu, ef al., "PASPAC (Planarized A1/S|l|c|de/Po|y Siwith Self Aligned Contact) with Low
\ Contact Resistance and High Reliability in CMOS LSIs”, 1987 Symposium on YLSI 987 Symposium on V181 Techinology |
‘ W’b QLg_at_Qj_Ie_thggLEwMay 1821, 1987/Karuizawa, pp. pp-77-78. ]
EXAMINER - v DATE CONSIDEHED
K. ®uda 5 -24-9¢
‘EXAMINER Inmal i cltation conslderad whether or not cr(aﬂon is in conformance with MPEP B09; Draw lins
thiough citation it not in conlormance and not cons{dared lnclude ¢opy of this form wnh nexl communication to
apphcant
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N
N
A
R N “"z
) e L Sheet 2 of 3 _
iy | BERRINmE e Treor
i . } . YAPF“LK:AN.T T —
INFORMATION DISCLOSURE CITATION | James M. Cleeves
) ‘ : P © | enaoate GROUP
~ (Use several sheets i necessary) g 5 08/03/95 . C 1113
 U.S. PATENT DOCUMENTS
EXMINER Doc"uMENTrfUMBER’ DATE ) " NewE o oass | sumclass |FFA",;'F'_,‘§°?,%ETE
aal
| AB
ac|
|
AE
AF
AG
-AH
Al
. “FQREIGN PATENT DOCUMENTS‘ ) _
. ;:m'w_EN'rm.vMasni v DATE O commy ctass | suscass 2‘;"5““3:
j :AL ! 7
Am|
AN
AQ:
‘AP ’
OTHER DOCUMENTS (Including Author, Title, Date, Pertinént-Pages, Ete.)
’ r) : Kenny, et ak;, "A Butiéd-Plate Trench-Celffor a'64-| Mb DRAM", J.&EZ’.SJLDJDEMH_D_D.MLQI
% | Testinology Dicest of Technjcal Papers, April 1992, pp. 14-15.

Subbanna, et al., “A:Novel Borderléss Contact/Interconnect Technology Usmg Alummum Oxide |
. Etch Stop for Htgh Porformance SRAM arid. Logic™, Deeernber 1993, pp. 441-444.
. \ m Kusters, ét al,, "A Stacked Capacitor Cell. with'a Fully Self-Aligned Contact Process for

ngh-Densny Dynamuc Random Accass Memories”, Jgum_a]gﬂhg_ﬂggtmghgmlga]_&;ggm Val.
1139, No.-8, August 1892, pp 2318-2321.

m‘ k '_“Method fer Forming Vla Hole Formanon _LT_s_hmggLﬂmlg_ﬂmngun Vol. 34, No, 10A,
1 [Mareh.1992, pp. 219:220, .
W,_b [ _ |"Selt-Aligned, Borderless: Polysfﬁcon Contacts Using Pnlysllacen Plllars 13M_[agm1ga[
V= : mggj_mgMjol 35 No. 2, July 1892, pp. 480-483, ‘
EXAMINER -~~~ DATE CONSIDERED

Koudo, | 5-24-9¢

"EXAMINER: initial vif c‘hation considerdd, ;Jhethér o not citation & in- oonforrﬁanee with MPEP. 609; Drawlina
-|through citation if not in- conl'ormance and not oonsidersd Include copy of this form with next communlcatlon to
appllcant
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Sheet 3 of 3

Fo e BRI T s | e
: "| APPLICANT
INFORMATION DISCLOSURE CITATION | JamesM. 0'99"95 .
- . FILUNG DATE  ~ | GROUP
_ (Use sgveral sheets if necessary) _ 08/03/95 _ 1113
U.S. PATENT DOGUMENTS
e || ocuuenTiumeen | oae L e o | cuss | suscuss | SENGNTE
AB]
AC
AD.
AF |
. AG
T
Al
1 A
AR ,
FOREIGN PATENTDOCUMENTS ) )
D.O:GUMENTNUMéER ' DATE _‘ ) couwmv ) cuass | suécuxss | TRANSLATION
. . . : ] YES nNO
ALY
JAn]
el
AP ’
_ ' OTHER DOCUMENTS (including Author, Title, Date, Pertinent Pages, Etc:)
W L S Wolf PhD et aly ‘Silloon rocessmg for: the VLSI Era, Vol I Process Technology.
. | d P I 1986, pp, 453-454.
' \m ‘ 5. Walf, Ph: v n@for e VLSI-Era, Vol 2: Process dntegration”,
B i flevel- o \LfngLSI&ULSI 1992, pp..222-297.
EXAMINER ' -~ | DATE CONSIDERED
)(M |- 5-zeac .
-'EXAMINER thitial i cnanon eonsrdered whelher or not cnatlon fsin conformance with MPEP 609; Draw line
through citation if nol in conformanee and not considersd. include.copy of this farm W|th next communication to
applicant. .
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UNITED STATES DEPARTMENT OF COMMERCE
Patant and Trademark Office

Address: COMMISSIDNER. DF PATENTS AND TRADEMARKS
Washington, B.C. 20231

[ SERIAL NUMBER | FILING DATE _| FIRST NAMED JINVENTOR : : | ATTORNEY DOCKET NO. |
DE/5L0, 717 0g/03/95  CLEEVES I 16820, Pa4sp
- : | EXAMINER
DUBALK _
11M1/0528 [ _ARTUNT | _ PAPERNUMBER |
BLAKELY SOKOLOFF TAYLIDR AND ZAFMAN . : g REET——
12400 WILSHIRE BOULEVARD ) : 7
SEVENTH FLIOOR ] e T ’
LOS ANSELES CA& #0025 1119

DATE MAILED:

. . 05/28/796
This {s a communicatlon from the examiner In charge of your application.
COMMISSIONER OF PATENTS AND TRADEMARKS

JE This application has been examined ,E Responsive to communication filed on 3{ 5[ 5¢ :y+ /?AZ] This action is made final.

A shortened slatutory period for respanse to this acfion is set fo explre % month(s), days from the date of this letter.
Fallure to respond within the period for response will cause the application 1o become abandoned. 35 U.S.C. 133 ’

Partl THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:

1. D Notice of References Cited by Examiner, PTO-892, 2. D Notice of Draftsman's Patent Drawing Review, PTO-948.
3. X Notice of Art Gited by Applicant, PTO-1449.- 5) 4. [ Notice of Informal Patent Application, PTO-152,
5. D Information on How to Effect Drawlng Changes, PTO-1474. 6.

Partll SUMMARY OF ACTION

1.E Claims / 2 "2 g are pending in the application.
. Of the above, claims’ : are withdrawn from consideration.

2, D Claims, have been cancelled.

3.0 claims . are allowed.

4. E Claims / Z’Zg are rejected.

5. D Claims ] } ' are objected to.

6. D Clalms, : are subject fo restriction or election requiremgnt.

7. El This application has been filed with informal drawings under 37 G.F.R. 1.85 which are acceptabls for examinallon purposes.

8. D Formal drawings are requlired In responss to this Office action.

9, D The corrected or substitute drawings have been received on . Under 37 G.F.A. 1.84 these drawmgs
are [Jacceptable; [ not acceptable (sea explanation or Notlce of Drafisman's Patent Drawlng Review, PTO-948).

10. D The proposed additional of substitute sheek(s) of drawings, 1iled on . has (have) been [Japproved by the
examiner; [J disapproved by the examiner (see explanation).

1. D The proposed drawing correcﬂon filed ,has been Ol approved; Eidisapproved (see explanation).

EI Acknowledgement Is made of the claim for prority under 35 U.S.C. 119. The certified copy has [ been received [ not been received
O been flled in parent application, serial no. ; filed on

12 D Since this application apppears to be In condition for aliowance except for forma! matters, prosecution as 1o the merits Is closed In
accordance with the practlee under Ex parte Quayls, 1935 C.D. 11; 453 0.G. 213.

1a. [ otrier

EXAMINER'S ACTION
PTOL-326 (Rev. 2/83) : R

IPR2014-01030/ TSMC-1018
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Serial Number: 08/510,717 ' , : -2-

Art Unit: 1113
1. Claims 12-28 are pending in this application.

2, The following is a guotation of the first.paragraph of 35
U.5.C. § 112: ’

.The specification shall contain a written description of the

invention, and of the manner and process of making and using

it, in such full, clear, concise, and exact terms as to
enable any person skilled in the art to which it pertains,
or with which it is most nearly connected, to make and use

‘the same and shall set forth the best mode contemplated by

the inventor of carrying out his invention.

The specification is objected to under 35 U.S.C. § 112,
First parégraph, as the gspecification, as originally filed, does
not support the invention as is now claimed. ’

Support could not be found in the specification for the
recitation in the claims of a second stabilization step.

Support could not be found for the recitation that the first

pattern is different from the second pattern. -

Claim Rejections - 35 USC § 112
3. Claims 25-28 are rejected under 35 U.s.C, § 112, first

paragraph, for the reasons set forth in the objedtion to the

- gpecification.’

IPR2014-01030 / TSMC-1018
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Serial Number: 08/510,717 : ' h -3-

Art Unit: 1113

Claim Rejections - 35 USC § 102
4. The following is a quotation of the appropriate paragraphs
_ of 35 U.S.C. § 102 that form the basis for the rejections under
this section made in this Office action:

A person shall be entitled to a patent unless --

(a) the invention was known or used by others in this

country, or patented or described in a printed publication

~ in this or a foreign country, before the invention thereof
by the applicant for a patent. '
5. Claims 12-22 are rejected under 35 U.S.C. § 102(a) as being
clearly anticipated by Haragucji (US Patent 5,320,932).

Haragucji teaches a process of patterning whereby a positive
photoresist is ekposed through a mask.. The resist is then
exposed to an ammonia/heating process followed by a second
patterning step (see column 4, lines 26 to 64). ’

Applicantvargués that Haragucji does. not teach exposing with
a first and second pattern with the second pattern being
different from thé first. Célumn 3, lines 28-30 teach that after
the conversion step "selected portions of the resist layer are
exposed to light". This appears to be a patterning step since
selected areas are being exposed. .

Applicant argues that Haragucji does not teach that the
patterns are close to one another. Column 5, lines 47-51, teach

- that the resist layer is formed once and the desired patterns are

formed as designed.

IPR2014-01030/ TSMC-1018
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Serial Number: 08/510,717 : . . -4-

Art Unit: 1113

im Rejections - C 103

6. The following is a quotation of 35 U.S.C. § 103 which forms
the basis for all obviousness rejections set forth in this Office
action:

A patent may not be obtained though the invention is not
identically disclosed or described as set forth in sectien
1102 of this title, if the differences between the subject
matter sought to be patented and the prior art are such that
the subject matter as.a whole would have been obvious at the
time the invention was made to a person having ordinary
skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which
the invention was made.

Subject matter developed by another person, which qualifies

as prior art only under subsection (f) or (g) of section 102

of this title, shall not preclude patentability under this

section where the subject matter and the claimed invention
were, at the time the invention was made, owned by the same
person or subject to an obligation of assignment to the same,
person.
7. Claims 23-28 are rejected under 35 U.3.C. § 103 as being
unpatentable over Haragucji (US Patent 5,320,932).

The teachings of Haragucji have been discussed above. It
would have been obvious to have added another stabilization step
after another exposure step depending on the pattern degired and
the type of photoresist used. It would have been obvious to have

‘some of the features be posts as claimed because that is a design

‘choice.
8. Claims 12-28 are rejected under 35 U.S.C. § 103 as being

unpatentable over Tsuji (US Patent 4,985,374). *

IPR2014-01030 / TSMC-1018
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Serial Number: 08/510,717 ‘ -5-

Art Unit: 1113

Tsuji teacﬁes a process 6f patterning whereby a pdsitive
resist is applied to a substrate. The resist layer is exposed to
form two regions. The resist is then heated in an ammonia
environment before exposing to a pattern to fqrm another exposed
7 region, Further processing of the layer then occurs.

Therefore, it would have been obvious to omne oi skill in the
art to have used an ammonia/heat sﬁep betweeﬁ two exposure steps
becauge Tsuji teaches such a process in the manufacture of
semiconductor devices.

Applicant argques that Tguji does not disclose tﬁat features
are closer together. Tsuji teaches that the method leads to high
accuracy. A method does not have to have the same purpose to be ’
obvious. :

Applicant argues that Tsuji does not disclose posts as the

features. This is a design choice.

Conciusion
9. Applicant’s amendment necessitated the new grounds of
rejection. Accordingly, - THIS ACTION IS MADE FINAL. See M.P.E.P.
§ 706.07(a). Applicant is reminded of the extension of time

policy as set forth in 37 .C.F.R. § 1.136{(a).

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL
ACTION IS SET TO EXPIRE THREE MONTHS FRCM THE DATE OF THIS
ACTION. 1IN THE EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS
OF THE MAILING DATE OF THIS FINAL ACTION AND THE ADVISORY ACTION

IPR2014-01030 / TSMC-1018
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Serial Number: 08/510,717 o ‘ ) ' -6~

Art Unit: 1113

IS NOT MAILED UNTIL AFTER THE END OF THE THREE-MONTH SHORTENED
STATUTORY PERIOD, THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE
ON THE DATE THE ADVISORY ACTICN IS MAILED, AND ANY EXTENSION FEE
PURSUANT TO 37 C.F.R. § 1.136(a) WILL BE CALCULATED FROM THE
MAILING DATE OF THE ADVISORY ACTION. 1IN NO EVENT WILL THE ‘
STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN SIX MONTHS FROM
THE DATE OF THIS FINAL ACTION. '

10. Any inquiry concerning this communication should be directed
to Examiner K. Duda at telephone number (703) 308-2292 or by FAX
at (703) '305-3599. The receptionist can be reached at telephone

number (703) 308-0661.

KATHLEEN DUDA
PRIMARY EXAMINER
GROUP 1100

kad
5-26-96
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Application No. Applicant(s)

08/510,717 ) Cleeves
Inten”ew Summary ’ Exahinar . Group Art Unit
: Kathleen Duda 1113

All participants (applicant, applicant's representative, PTO personnel):

{1) Kathleen Duda ) ) {3} Andrew Fortney
(2) Ro/and Cortes ‘ {4)
Date of Interview ' Sep 4, 1996

Type: [X| Telephonic  [] Personal (copy is given to ~ [ applicant [ applicant's representative).

Exhibit shown or demonstration conducted: [ Yes X No. If yes, brief description:

Agreement [] was reached. X ‘was not reached.

Claim(s) discussed: 12 and 25
/

Identification of p'rior art discussed:
Haragucji and Tsuji_

Description of the general nature of what was agreed to if an agreement was reached, or any other comments:’

Mr. Cortes and Mr. Fortney suggested amendments o the claims ta clarify and discussed the prior art relative to the g
claims._The Examiner indicated that the amendments will be considered In regards to the art when presented but may
require further consideration. ’

{A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render
the claims allowable must be attached. Also, where no copy of the amendents which would render the claims allowable
is available, a summary thereof must be attached.}

1. K It is not necessary for applicant to provide a separate record of the substance of the interview.

Unless the paragraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE
LAST OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP
Section 713.04). f a response to the last Office action has already been filed, APPLICANT IS GIVEN ONE MONTH
FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE QF THE. INTERVIEW,

2. [0 Since the Examiner's interview summary above (including any attachments) reflects a complete response to
each of the abjections, rejections and requirements that may be present in the last Office action, and since the
claims are now allowable, this completed form is considered to fulfill the response requirements of the last
Office action. Applicant is not relieved from providing a separate record of the interview unless box 1 above
is also checked.

KATHLEEN DUDA
PRIMARY EXAMINER

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action. ART UNIT 1113
. U.S, Patent and Trademark Offics . !
PT0O-413 (Rev. 10-95) : Interview Summary S Paper No. 8
-
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Amendment Under 37 C.F.R. § 1.116)
EXPEDITED- PROCEDURE
Examining Group: ____1113

(utle) :
. THE COMMISSIONER OF PA’[“ENTS AND TRADEMARKS
‘Washington, D.C. 20231
BOX AF

SIR Transmitted hercwnt.h is an Ameridment Aftér Final Agpgn for the above application.
Small entity status of this application under 37 C.F.R. §§ 1.9 and 1.27 has been established by a

verified stafement previously submitted.
|: A verified statement o.establish small entity statns under 37CFR.§§ 1.9 and 1.27 is enclosed.

XXX Noadditional feeis required.
] A Notice of Appeal and Terminal Disclajimer under CFR 1.321(c) are enclosed.
The fee has been caleulated as shown below:

(Col. 1) |- (Col 2) | {(Cal '3j _ -Small’ E'n_my 1 ‘Other than a Small Entity
Elamsrcmammg ~ Higlestno. - |,  Present - Rateg Additronal Rate Additonal
| after ameddment | - previously paid for| " exira e . L - ) fee
Total . 7 18| minus 2} ol xsitoo=:| - 5006 xs22.00= -$0.00
Clains:] 2 |minus B 0 x$9900= | 5000 | x878.00= _ $0.00
[ Fiest presenlauon of Mulhple Dependent Clzum(s) +§125.00 50.00[ +$250.00 | ~ $0.00
*+f the difference tnh Col.2 is less than. zero, enter “0” in Col. 3 'I‘otal “Total
| Add, Fee: $0.00| Ada. Fee: $0.00
A check in mc arhount nf ___S_Q.ﬂ_ﬂ_ is: aﬂaehed for prcsemahon of additional clmm(s) v

XXX Apphcam(s) hereby Petition(s) for an Extension of Time of__QN_E__ month(s) pursuant to 37
CER. § L136(a).

XXX | Acheck for_S_]_]_lLﬂ_ﬂ_ is attached for processmg fees under 37 CFR. § 1.17.
Please charge my Dcposn Account No, QZ_Zﬁﬁﬁ Ihc amountof___.__ . . A duplicate
copy of this sheet is ‘enclosed.

The Commissioner is hereby authorized o charge payment of the following fees associated

with this communication or credit any overpayment to Deposit Account No. 02-2666 (a

duplicate copy of thlS sheet is enclosed).

XXX Any addxuonal filing fees required under 37 CF.R, § 116 for presentation of exira claims.

XXX Any-extension of petition feés under 3cC. FR. § 1:17.
"BLAKELY, SOKGLOEF, TAYLOR & ZAFMAN

Due: __SEEee M, 996 72/?0%‘

Roland BCortes
Reg. No. 39,152 -

EUI

- 12400 Wilshire Blvd:, 7th Floor ) ' Thereby ccrnfy that this correspondence is beiag dcposxtcd with the United

Los Angeles, California 90025 - : States Postal: Servu:e as First Class mail with sufficient postage in an
(408) 720-8598 . © envelope addresséd to; Commissioner of Patents and TraBemarks,
. Wﬂsbmglnn D C: 20231 on:
September 24, 1996 s
| o e G- Shogmn.  2asi/ay
LIViem (0151/96) " i Du%;e G. Slmson : Dn.te
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jocket No.: —16820P048D . . PATENT

Application of: James M ‘"(fff;f;s) — Amendmont Under 37 CFR. § 1. 1i6
ppln. No: _Q8/510717 EXPEDITED PROCEDURE .
81195 — 1183 . .
. Filed . .Examml_n‘g Group: _
! For: Mﬂthnd_Em:_Rednmd_E.ltnh.thhngmphv I —  BECEIVED
i o 0CT 519%
THE COMMISSIONER OF PATENTS AND TRADEMARKS ‘

Washington, D.C. 2023 [
| BOX AF y : GROUP‘HOO .
i SIR: Transmltted herewuh is-an Amgngmgnt After. Flngl Agtlgn for the above apphqauon ) _
: Small entity status of this application under 37 C ER.§§ 1.9 and 1.27 has besn established by a
* verified statement previously submittéd,
_ : A verified statement to establish small entity status under 37 CFR. §§ 1:9.and 127 is enclosed.
XXX No addmona] fee is required.

[___] A Notice of Appeal and Terminal Disclaimer under CFR 1321(c) are enclosed.
The foe has been calculated as shown below:

(Col u T {(€ol. 2) (qu. 3)- Small Entlty ) Otll_el_' thaﬁ» a Small Entity
Claims remeining | ‘Highestno, Present " Tate - [ Addional - Rate T Additiol
| after amendment _ Jpreviousty paid-for| extra L fee . fee

s e [ g minus] 2 ol xstroo=- | 5000 | x$2200= $0.00
i | Claims:) ./ i . . . . = I — 1

Indep. 2 3 v 0] x$39.00= | s0:00 | x §78.00= $0.00
;| Claims:  jminus 1 X e S04 x $78.00= o
. D First presentalmn of | Muluple DependentClaim(s) ! +$125.00° | $0.00-| + §250.00 . _30.00
i | #*1¢ 1he difference in'Col.2 i is lessthan zero, gnter “0" in.Col:'3 | Total . "} "Total
. . ] Add. Feé: 3000 Aqa. Fee: 5000
' : A check in the: amountof ; _._S_ﬂ_.ﬂ_ll____ is auached for presentauon of additional claxm(s) ..

Applicant{s) hereby Peuuon(s) for an Exténsion of Time of —ONE___ month(s) pursuant to 37
C.FR. § 1.136(a).

A check: for_.S_Ll_[)_._(]L is attached for processmg fees under 37 C.ER. § 1.17.

Please charge my- Dep051t Accouit No. leﬁﬁ_é the arnount of . A duplicate
copy -of this sheet is enclosed. )

The Commissioner is hereby anthorized o chiarge-payment of the following fees associated
with this communication or credit: any overpayiment o Deposit Account No. Q),_ﬁ_ﬁﬁ (a
duplicate copy of this sheet is enclosed).

—XXX. Any additional filing fees required under 37 CFR. § 1. 16 for presentation of extra claims.
—XXX_ Any extension of petition fecs undgr 17CER. §1.17.

B'].AKELY,’-;SQKQLOFF,.TAYIDR & ZAFMAN

Daw 'Jf’mmééf_of‘/, 197¢ L /6@@4

. Ro]andB Com:s :

) * Reg No. 3_9‘152
‘ | j

12400 Wilshire Blvd., 7tk Floor T hereby. ccrt:fy tha this corréspondénce is being-deposited with the United

Los Angeles, California 90025 - States Postal Semcz a$ First Class mail with sufficient postage in an

(408) 720-8598 . . emelope addmssed to: Commissioner'of Patents and Trademarks,

Washington, D.C. 20231 op:
- September 24, [996 .
Oled 6. Stonsa, U0
LiV/ecm (0151/96) Dulcie G. Stinson Date

IPR2014-01030 / TSMC-1018
Page 108 of 178



e o

30 R
1996 @t ey Docket No.: 16820P048D : Patent /ﬂ o
775’41;3_%@@ i IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of: . ' HECENED p ﬂ/ /p
James M.Cleeves Examiner: Duda, K. oct bRV
Serial No.: 08/510,717 fArt Group: 1113 % GHOUP HOO
Filed: August 3, 1995 ‘ . Ihoroby ey Bt e :
. ' Mvnlmmmalgostal SQrvlaoasﬁmda:J:gaﬂ wnhsufngm
For: METHOD FOR REDUCED PITCH vl m:;:::;ogloegwéComwsmgr of Patersy
LITHOGRAPHY

Com"missioner of o
Patents and Trademarks
Washington, D.C. 20231 iy

A PETITION FOR EXTENSION 'OF TIME
PURSUA 37CER.§11

Sir: ‘ _
Applicant respectfully requests a one-month extension of time to file a
Response to the Office Action mailed on May ﬁB, 1996. The extended period expires
on September 28, 1996. _
A check in the amount of $110 00 is enclosed to cover the fee for a one-month
extension of time. I any glddltlonal fee is requited, please charge Deposit Account
. No. 02:2666. A duplicate :of this Petition is enclosed for deposit account charging
‘v purpdseé. '

Respectfully subrmtted
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN

Dated: 56479)1/961 éV ‘ 199 7273 M\

Roland B. Cortes
Reg. I_\Io‘. 9,152

12400 Wilshire Blvd.

Seventh Floor - : . ‘ 30 ac 1*‘/6"’7- o
Los Angeles, CA 90025-1026 ‘ " 15“ ? J/}v;q(-ggu??ﬂ
(408) 720-8598 , 9.60 0K
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iey Docket No.: 16820P048D Patent

IN THE UNITED STATES PATENT AND TRADEMAﬁK OFFICE,

In re Application. of
James M. Cleeves » Examiner: Duda, K
 Serial No: 08/510717 { Art Group: 1113
Filed: August 3, 1995 : Thersby certily that s comespandance fs being depoaited with
) o i annnad Smns Pcml&rvlwnhle'l‘us m'aullwmm:iwnt
For: METHOD FOR REDUCED PITCH o D.0, P80, of Palants
LITHOGRAPHY . Sem"emkwr‘ ;,_4_ 1996

Commissioner of
Patents and Trademarks .
Washington, D.C. 20231 v

PETITION FOR EXTENSION OF TIME
UR TTO37CER

Sir:
‘ Applicant respectl’ully requests a one-morlth extension of time to file a
Response to the Office Action mailed on May 28, 1996. The extended period expires
on September 28, 1996. ‘ . _
A check'in the amount of $110.00 is enclosed to cover the fee for a one-month
extension of time. If any additional fee is required, please charge Deposit Account
'No. 02-2666. A duplicate of thié'Petitio'n is erlclosed for deposit al:cmmt charging
purposes. : ’ ' '

Respectfully submiitted, -
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN

Dated:_ fEromnen 2¥ 199 (2/3&4
‘ Roland B. Cortes
Reg. No. 9,152

12400 Wilshire Blvd.
Seventh Floor : ]
Los Angeles, CA 90025-1026
(408) 720-8598
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Afjrmey Docket No.: 16820.048D ‘ : Patent  /T240%)
‘ s AMENDMENT UNDER 37 C.ER. § 1.116 AT
EXPEDITED PROCEDURE ”/é
EXAMINING 5113 S
d Majj
IN THE UNITED STATES PATENT AND TRADEMARK O é \é 5
In re Application of: REC
- - _ 0CT " 5 1996
James M. Cleeves Examiner: Duda, K. GR
' L oup
Art Group: 1113 ¢ 100 o

Serial No.: 08/510,717 5

oty that this eorras pandenca s baing doporimd wilh
th United Statas Posta Serdca as first class mail with sulfclssl

. . 5 addre C 7
For: METHOD FOR REDUCED PITCH postzgo nan envel Hachingm.. 1o e Commisiornar of Patuntl

Filed: August 3, 1995 j

,LITHOGRAPHY ‘ | S‘ep»}-p_mbﬂ.p 24, 1996,

Honorable Commissioner
of Patents. and Trademarks
Washington, DC 20231-9998

Sir: _
In response to the Office Action, mailed May 28, 1996, which was made
final, Applicant subinits this Amendment After Final Action for consideration,

Please cancel cl-aim 26.

Please amend claims .12,"20, 23, 24, 25, 27, and 28 as follows.

12, (Twice Amended) A lithography method for semiconductor fabrication
using a sermconductor wafer, compnsmg the steps of: |

() forming an imaging layer over the sen'uconductor wafer;

®) exposing a portion of the i unagmg layer to rad1ah0n in accordance
with a first patfern fo fgrm a first featur e; .

(c)  stabilizing the exposed.po‘rhcn of the imaging layer; -and

Ser. No.08/510,717 . a1 - 16820.P048D
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Ltd- form] forming a patterned layer, [séid second pattern being different than said

~1 o ke W N e

LS I L

first pattern], wherein the [patterned layer has adjacent features which] the first
and second features are formed relatively closer to one another than is possible

throﬁgh a single exposure to radiation.

20, (Once A_mende&%)-‘ 'I"he method of claim 12, wherein the patterning ste‘p_:
(d) includes the steps o? |

(i)  exposing another portion.of the imaging layer to radiation in
accordance with,the second pattern,
a4 (if) » st:;lbili_zing the exposed other portion of the irﬁaging layer, and
[(iil) exposing the imaging layer to radiation,: and],

(ifvii) developing the imaging layer to form the patterned layer.

23.  (Once Amended) The lithography method of Claim 12, wherein said

[adjacent] first and secénd'features comprise a plurality of disposable posts.

24, (Once Amended) The lithography method of Claim 12, wherein said
[adjacent] first and second features have a p_itéh which is not limited by a single

exposure to radiation.

25. (Once Amended) A lithography method for semiconductor fabrication

using a semiconductor wafer, comprising the S,teps of:
(a) forming an imaging layer over the semiconductor wafer;
(b) -exposing & first portion of the imaging layer to radiation in

accordance with a first pattern to form a first feature;

Ser. No.08/510,717 = . -2- : 16820.P048D
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* disposable posts than is

{e). stab1hzmg the exposed first pcrtlon of the unagmg layer;

(d)  exposing a second portion of the lmagmg layer in accordance w1th a

second pattern to form» avse'on featu ture[, wherein
said second pattérn is- deferent than said first pattem],
' (e) stabﬂlzmg the exposed second portion of the imaging layer; and

165 developmg the imaging layer to form a patterned layer, wherein the

possible through a single exposure to radiation.

27. (C)nce Ameénded) The lithography method of Claim 25, Wherein the
[patterned layer comprises a plurality of] the fi;vsij and second features comprise

disp’i/)sahle posts [, each disposable post being formed relatively closer to other

' possible through a single exposure to radiation].

-28.  (Once Amended) The'lith_Ography methed of Claim 25, wherein the -

[patterned layer has adjacent featui‘es, the adjacent] the first and second featuires
[havmg] a pitch Wthh is.not lumted by a smgle exposute. to rad1at10n

Please add new claimis 29 and 30.

29, (New) The hthography method of Claun 12 wherem the ﬁrst and

second features do not overlap

t

*23.:,1., e

I

30 (New) The hthography method of C1a1m 25, where the first and

second features do riot overlap.

Ser. No..08/510,717 -3 o © 16820.P048D

IPR2014-01030 / TSMC-1018
Page 113 of 178



i REMARKS

Applicant respectfully requests that this Amendment After Final Action
be admitted under 37 C.ﬁ.RQ §1116, _ _

Applicant submits that this Amendment After Final Action presents
claims in better form for consideration on appeal, Furthermote, Applicant
Believes th-at consicleration- of this amendment eo._dld, lead torfavo‘rable action that
would remove one or more issues for appeal.. ‘ v v

 Claim 26 has been canceled. Clalms 12, 20, 23-25, 27, and 28 have been
amended to better deftg_te the claimed invention. Support for the amendments
to claims 12, 20—, 23:25, 27, and 28 may be found, for example, at pages 14-25 of the
specification and ﬁgmés-6-16-a$ originally. filed. No new matter has been added.
New claims 29 and 30 have been added. Support for néw claims 29 and 30
may also be found, for example, at pages;14725 of the specification and figures 6-16
as originally filed. No new matter has been a‘dded‘. .
v The rejectiont of claims. 12-22 under 35 U.5.C. § 102 (a) as being anticipated
by Haraguchi et al. (»“'Har,ag'uchi”.) is res:pectfully traversed. Furthermore, the
rejection of claims 23-28 und‘er 35 US.C:§ 103 as being unpatentable over
Haragucl'u is respectfully traversed
Haragucm dlsclcgses a method of fornung contact holes in a serhiconducter
substrate and sunultaneously in-an electrode formed on the substrate. (colurnn
1, lines 6-8-). As _1]1ustrat_ed infigure 3B.of Haraguchi, photoresist layer 26 is ‘
e‘x’poeed to ultraviolet light through mask 27vforminv'g‘exposed porﬁoﬁs 29 and -
unexposed portions 3011, 3012, and 302 in layer 26. (see also column 4, lmes 27-
31). Figures 3C-3K 111ustrate that portlons 3011, 3012, and 302 are further v
processed in order to:create contact holes 391, 392, and_ 40, respectively.
Haragu_clﬁ does not disclose exposing a portion of an-imagipg layer to

form a first feature and subsequently patterning the imaging layer to form a

Ser. No. 08/510,717 . 4- . 16820.P048D
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' second feature &istinct from the first feature. As described above, Haraguchi
forms portiens 3011, 3012, and 302 in resis'onse to a first exposure as illustrated in
figure 3B, but does not.fowrm second features in layer 26 distinct from the first |
portions in subsequerit -prdcessing steps. Theréfore, HaragucEi does not

anticipate the présent v claimed ihventicm.;

Furthétfnbfe,_H raguchi cannot suggest first aﬁd second features formed
relativeiy .closér to one another than is possible th.roﬁgh a siﬁgle exposure to
radiation, as achieved in the present invention, becaitise Haraguchi does not
disclose expo,sing:a portion of an imaging'layer to form a first featirre and
subsequently patterning the same.ima‘ginvg layer to'forth a second feature distinct
from the first feature. As indicated by tﬁe-specificat:ionvat' pages 23-25, given that
the first and second features are forined relatively closer to on"e another than is
possible in a single exposure té radiation, the d,ensi,t»y with whichk semiconductor
devices may be fabricated may be increased; Asa fésult, next generation densities
- can be-»ach'ievved using_éféﬁrrent generation technologies. Thetefore, the present
- invention is not obvioi;si’n'view of Haraguchi.

Consequently, th‘e rejectionis of claims’ 12—22‘a‘nd 23-28. are unsustainable
and should be withdrawn. ' ’ '

The rejection of claims 12-28 under 35 U.S.C. § 103 as being unpatentable
over Tsuji et al. ("Tsuji").is respectfully traversed. - | . _

Tsuji discloses two methods of forming a st,epwiée taper ina confaét hole.
(column 1»,‘11nes_ 7-13). Figures 4A-4G illustrate a first,method of forming a
stepwise taper. As ill1{§tréted in fi'g.‘ur_'es-v4A of Tsuji, resist 13 is épréed to
ultraviolet light th.rough mask 16 forming unexp.dSe_d regions 31 and 32. Regions
31 and 32 are.then subi;e.cted tbv an image ,'reVersalvp’rocéss. (see also column 3,
lines 61-63; and colur‘n% 4, lines 12-40). Figure 4B then shows_that a subsection 33‘

of region 31 is exposed’fo ultraviolet light. -Figures 4C through 4G illustrate that
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G expose and develop more of the area of region 31 in steps

to create a stepw1se taper including subsections 33, 34, and 35.

Figures 7A-7F ﬂlustrate a second method forming a stepwise taper ina
contact hole. Figure 7B illustrates that‘res1st 115 is exposed to ultraviolet light
through masks 113 and 114 forming unexposed 'regions 131 and 132. Regions 131
a‘ﬁd 132 are theﬁ subjected to an image reversal I‘:rocess’.. {see also, column 6,
lines 7-32). Region 131 is then exposed and developed in figure 7C. Figures 7D-
7E illustrate that the areas of insulating layer 11‘1‘ iﬁ'lmediately beneath regions -
131 and 132 'are-'subjected first to an isotropic etch and a dry etch to create a taper

in insulating. layer 11 .

The fu'st method of Tsuji forms regmns 31 and 32 in a resist layer in the -
. same process step. In subsequent prodess steps, Tsuji forms regions 33, 34, and 35
within region 31. Therefore, regions 33, 34, and 35 are not dlstmcifrom region
3L '

The second method of Tsuji forms regions 131'>§an‘d 132 in resist layer 115,
but does not form second features in the resist layer 115 distinct froni the first
regions in s_ubsequent processing steps. '

Therefore, Tsuji 'fails.to disclose exposing a portion of an imaging layer to
form a first feature and subsequently pattermng the imaging layer to form a
second feature dlstmct from the first feature.

Furthermore, TSU)I cannot suggest first and second features formed
. relatively closer to one "another than is possible through a single exposure to
radiation, as achieved in. the present invention, because Tsuji does not disclose
_ exposing.a portion of an lmagmg layer to form a first feature and subsequently
pattemmg the same imaging layer to form a second feature distinct from the first
feature. As indicated by the specification >'at pages 23-25, given that the first and
second features ere formed rel-aﬁvelyv closer to one another than is ‘possible ina
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single exposure to radiaj:ion, the density with which aemic_ondu_c.‘tor devices may
be fabricated may be increased. As a result, next generation densities can be
achieved using current generation technologies. Therefore, the present
invention is not obv’i(;us in view of Tsuji.

Consequently, the rejection of claims 12-28 is unsustainable and should be

withdrawn.

e specificaﬁon and the rejection of claims 22-25 undetr
| 35U.5.C. § 112, first paragraph is respectfully traversed.

Applicant respectfully submits that support for the second stablhzatmn
step of claims 20 and 25 may be found, for example, at pages 14-19 of the
- specificaﬁon and in figures 6-11 as originally filed. For example, figure 6 shows a
first/stabilization step 320 and a second stabilization step 340.

Applicant submits that support for the claim limjtation thtt the second
pattern is different than the :fifst patterri may be found, for example, at pages 14-
- 25 of the Vspecifica‘tion and figures 6-16 as originally filed. Nevertheless, this
claim, limitation. has bé‘én removed from claims 12 and 25.

Therefore, the ob;echon to the spec1f1cat10n, and the rejection of claims 22-
25 under 35 US.C, § 112 first paragraph is unsustainable and should be

withdrawn.
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CONCLUSION
In view of the fo}ggoing, it is respectfully submitted that Claims 12-25 and
27-30 of the preSeht _Aéplication are in consideration for allowance and

reconsideration and allowance of the claims is'respectfully solicited at the

Examiner's earliest convenience.

Respectfully submitted,

BLAKELY, SOKOLOFE, TAYLOR & ZAFMAN .

lﬁate_d; féﬂ‘&ﬂw&‘- 5“)2 , 1996 | ’ZFE% .

Roland B. Cortes
" Reg. No. 39,152

. CH
12400 Wilshire Blvd. i ‘ )
Sevent Floor
Los Angeles; CA 90025
(408) 720-8598
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. 'Patent and Trademark Office -
Address:  COMMISSIONER OF PATENTS AND TRADEMARKS:-
Washington, D.C. 20231 ~

[ Iapeucanonno. - | ALINGDATE " | FIRST NAMED INVENTOR _- | ArToRNEY DOGKET NO.. -]
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Application No. Applicant{s)

C 08/510,717 : Cleaves
Advisory Action r—— —TGrow AU
Kathleen Duda 1113

THE PERIOD FOR RESPONSE: [check only a) or b)]
a) [X] expires four months from the mailing date of the final rsjeciiun
b) [ expiras either three months from the mailing dats of the final rejection, or on the mailing date of this Advisary Action, whichever
is later. In no event, however, will the statutory period for the responge expire later than six months from the date of the final
rejection.
Any extension of time must be obtained by filing a petition under 37 CFR 1. 136{a), the proposed response and the appropriate fee. The
dats on which the response, the petition, and the fee have been filed is the date of the response and also the date for the purposes of

detarmining the period of extension and the corresponding amount of the fee. Any extension fea pursuant to 37 CFR 1. 17 will be
calculated from the date of the originally set shartened statutory period for résponse or as set forth in b} above.

] Appellant's Brief is due two months from the date of the Notice of Appeal filed on {or within any
period for response set forth above, whichever is later}. See 37 CFR 1.191(d) and 37 CFR 1. 192(a).

Applicant's response to the final rejection, filed on __ Sep 30, 7996 __ has been considered with the following effect,
but is NOT deemed to place the application in condition for allowance:
[X] The proposed amendmentis):
[0 will be entered upon filing of a Notice of Appeal and an Appeal Brief.
[X] will not be entered because:
X they raise new Issues that would requlre further cnn5|derat|on and/or search. {See note belqw).
O they refse the i issue of new matter. (See note below).

[0 they are not deemed to place the application in better form for appeal by materially reducing or sxmphfymg the
issues for appeal. '

X they present additional claims without cancelling a correspondmg number of finally rejected claims.

NOTE:  The new claims have recitations which require further consideration ard possibly search. .

[0 Applicant's response has overcome the following relectionis!:

] Newly proposed or amended claims » ‘ . waould be allowable if submitted in a
separate, timely filed amendment canceliing the non- allowable clalms

O The affidavit, exhibit or request for reconsideration has been considered but does NOT piace the application in condmon
for allowance because:

[0 The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues Wthh were newly raised by
the Examiner in the final re;ectlon

X For purposes of Appeal, the status of the claims is as follows (see aﬂached written explanatlon, if any}:
Claims allowed: none L . 8
Claims objected to: none )
Claims rejected: 72-28

[ The proposed drawing correction filed on O has T has not been approved by the Examiner.

O Note the attached Information Disclosure.Statement(s), PTO-1449, Paper Nofs). ____ .

[0 Other ‘ o .

_ KATHLEEN DUDA
PRIMARY EXAMINER
ART UNIT 1113

U. S. Patent &nd Tradaroark Office

PTO-303 (Rev. 8-95) o . ) ‘Advlsq'ry' Kctﬁon E Part of Paper No. 10
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= . SN ) : S - Patent
INTHE UNITED STATES PATENT AND TRADEMAHK OFFICE % / Ah /

Assistant Commlssrener for. Palents ’ FnerAppllwhon._(ﬂsw 717 s
Washington, D.C. 20231 : . Examiner: Duda K, . e
BOX FWC o . Atunit {1113 T2 shorr

hueew  RECENVED 444

Sir: » Thrs isa request for frlrng afile wrapper : : UCT 5 1:1996

Contlnuatron applrcatron o _&G'ROE,P'OT* mllcatron

“ under 37CFR. § 1.62 of panding prior-nofiprovisional applrcatroh o 08/510 717 : s

(mle)

X 1 The ‘above-identified prior appllcatron is hereby expressly abandoned

/ under 37 C.F.R. § 1.62(g) as of the fillng date of this new application.
Please use all the contents of the prior application file ‘wrapper, Including :
the drawrngs, as the basic papers for the_new dpplication.¥ No_such copy of : ,d

erewith.  Thie present appllcation Is being

filed” under 37 C.F. R § 1.62 before the paymant of the issus fes,
abandonment of, or termination of the proceedings on the prior
application, or after payment of the issue fee {the latter if a petition under
37 C.F.R. § 1.313(b)(5) has been filed and granted in lhe prior
application).

s

2. . Please enter the'prelirhinar‘y aniendnient'enclo"‘sed beferé calulating the filing fee.

X 3 Before calculanng the filing fee, please enter in the present appllcahon ‘the Améndment
After -Final filed on _September 30, 1996 - under 37C F.R.§1.116, but

unenteréd, in the parent apphcatren

GO0V e e

Express Meil rnanlmg label mmber_EM_J_MLS—,__
Dt of Depost_qmemm ‘

A herehycemfy that thrs paperor foa is berng dapasitad: wrlh the Umtsd States Poslal Service' 'Exprsss MaJI Post -

Offica to Adkliesses” setvice under 37 CFR'1.10 on the dats mdicatad abave and is addressat tant Cormmissioner for Patents,
Washngkm D.G. 20231. 3 . ’
ing peperur fee)

(TYPGdDFPﬂM ﬁveofpemn
‘ j ( P /}2//76

(Srg1elure of parson malling pﬂper nrfee)

3 LV/eak (1 0/01/96) Rule 62

80 MK 10/28/9¢ 08510747 .
BTSSR (1 N[ )
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4, v Ca\oelnﬂ\sappiczmndan's ’ ... ofthe prior application
before calculating the filing fee (whereln at Ieast one lndependent claim is retained for
filing purposes). :

X__ 5 Thefilng fee is calculated below:

CLAIMS NOW PENDING IN THE PRIOR APPLICATION PLUS/MINUS CLAIMS

, ADDED/CANCELED ABOVE ,

3 " OTHER THAN A
_(Col. 1) _(CoL2y - SMALL ENTITY, _ SMALL ENTITY

No. Filed Nn Extra . ‘ Fee. Rate Fee
Basic Fee: L _ $ 385 $ 770
TotalClaims: | = 18 xuls x22l8 o0
Indep. Claims: 2 | -af* o] | .x4ols x80ls o

I - ] Mutltiple DependentClan'(s)Prasented +130]% +26008%

gr:the?'%!'fler:scn;szls 'éss fhan: 2ero, f - - TOTAL|S TOTAL $ 770

8 A verified statement fo establssh sinalf enlﬂy status under 37C.FR.§§1.9and1.27
: s erclosed. . i was filed in the pendinig prlor apphcahon and such status
is'slill propeir— and des"ed 37 ¢ F R. § 1:28(a). ]

X 7T The Assnstant Cominissioner.is hiereby authonzed to charge any fees that may be
reqmred of credit any.overpaymenit, to Beposit Accourit No. 02-2666. A duplicate of this
sheet is enclosed for Deposit Account purposes,

_X. 8  Acheckinthesmountof§_77000 . .isenclosed for the fillng fee.

X 9. A checkin the amount of §__390.00 . _ __is enclosed for the petition fee pursuant :
1037 CFR.§1.17.

X 10. - Amend the specmca'uon by inserting the followmg before the first sentence on the first
page

X . @ -'I'hnssa__&g__oonhnuatnd L divisional ofappllcahon
. : no. _ 08/510.; Z , filed . Qﬂm now abandoned -

. X @) = whichisa__ conunuatlon/ XX . divisional of appllcauon '
' no. JﬁEJ.Qﬂ.T_. ﬁled__QﬂmaL__
_.mmmhammgi

- (Stalus abandoned “pending, etc)

o (Ilst all prror applicatlons) ‘

X 1. s hereby requested that any réguest for a convention pnonty made in thie prior
- + ‘application be transfensd to this Rule 62 application.

-2- © .7 LdVfeak (10/01/96) Rule 62
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12.

13.

H

14.

,

X 16

X 17

15.

Pnomyofforelgnapplminon number _._. - ﬁedon .
n(couiry) ‘is claimed under 35 U S.C.§ 119. :

The prior appllcatlon'ls assugned of reoord fo:
_Cypre porati

The Power of Attorney ih the prior appllcatnon is to: -

__Jamﬁ_Q._&:helﬁr Jr. . ~ A% ‘ .
{Name) ' - (Reg. No.)

Edwin H Taylor, Reg: No..25,129, and certain:other listed attorneys or agent(s) of:

BLAKELY, SOKOLOFF, TAYLOH & ZAFMAN LLP :

12400 Wilshire Bivd., Seventh Floor

Los Angeles, Calrfornla 90025

(310) 207-3800 .

@) The Power appears in- the onglnal papers of thef prior appllcatlon
ro. 0810717 . . fled__ORIOGS .

b The Power does not appear in. the original papers, but was filed on

npmrapplmtmno

© A new Power has been executed and is attached.

(d) 'Recogmze as an associate attorney or ‘agent and address all future

communications 10 B .
(Rég. No.) ’

‘ )
: BLAKELY SOK&LOFF TAYLOR & ZAEMAN LLF‘
12400 Wilshire Bivd,, Sevenlh Floor = -
Los Arigeles, California 90025
(408) 720-8593

(e) Address all future commumcatlons to the under5|gned
Enclosed isa photocopy of a petmon for ari extensnon of time

pursuant to 37 C.F.R, § 1.136 corcurréntly (or previously) submitted
under separate cover for the above-referenced prior- application.

: Appllcanl(s) hereby petmon(s) for an exten5|on of time pursuanl to 37 C.F.R.§1. 1':!6,

it needed, for the abave-noted.prior apphcatlon The Assistant Gommissioner is
hereby authorlzed to'charge any extension or petition fee under 37 C.F.R. § 1.17
that may:be required. for the above-referenced prior application to Deposn Account
No. 02-2666. Two photocopiss of this document are ericlosed for fi I|ng in the pnor

. appllcallon file and 1or Deposn Actount purposes
' The flhng of an appllcatlon under37.C.F.R§ 1. 62 will be éonistrued to include a waiver

of secrecy under 35 U.S.C. § 122 to the extent that any iiember of the public who i s
entitled under thio prowsmns of 37G.F. R § 1.14 to access to or information

-3 * LJV/cak (10/0/96) Rule 62
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concernmg elther the prior applucaﬂon or any continuing application filed under the
provisions of 37 C. F.R. § 1.62 may be given simifar access to, or similarinformation
concerning, the other apphcaﬂon(s) in the fite wrapper

37.G.F.R.§ 1.82(f).

This appllcauon is being filed. by fewer than all the invéftors namid in the prior

18.
application. -In dceordance with 37 C.F:R. § 1.62(a), the Assnslanl Commissioner is
. requested 1o delets the name(s) of the fallowing perseri(s) who are not |nvemors of

invention bexng clalrned in this- apphcalmn
Respectfully submitted,
BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP

i, yefo /P %BW i
: / / : ‘Roland B. Cortes
12400 Wilshire Boulevard -~ . RegNo.. 39452 ¢

Seventh-Floor ’

" Los Angeles California- 90025

(408) 720-8598

. Attorney or Agent of Record
X Associate Aftorney or Agent

_ Filed Under 37 CFR. § 1.34(a)

4. LJV/cak {10/01/86) Rule 62
. . - ® .
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PATENT APPLICATION SERIAL NO:__ . ...

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE
" FEE RECORD SHEET . .

350 8C 11/14/94 037;’\0014
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BAR CODE LABEL

L

MR

VERIFIED

VERIFIED

**CONTINUING ‘DATA*********************

THIS APPLN IS A DIV OF

WHICH IS A DIV OF

**FOREIGN/PCT BPPLICATIONS************

FOREIGN FILING LICENSE. GRANT'ED 11/17/96

PATENT APPLICATION
SERIAL NUMBER ‘FILING DATE CLASS . GHOQF ART L_JNIT
08/740,014 10/23/96 - 430 1113
% JAMES M. CLEEVES, REDWOOD CITY, CA.
g .
a
<

08/510,717 08/03/95
- 08/361,595 12/22/94

STATE OR' SHEETS . - |TOTAL . INDEPENDENT FILING FEE ATTORNEY DOCKET NO.
CGUNTRY DRAWING CLAIMS CLAIMS RECEIVED'. .
ca 10 18 "2 $770.00 16820.P048D
G BLAKELY SOKOLOFF TAYLOR AND ZAFMAN
4] 'SEVENTH FLOOR R
= 12400 WILSHIRE _BOU'LEVARD
Q@  LOS ANGELES CA 90025
: METHOD FOR REDUCED PITCH LITHOGRAPHY
g
=

By authority of the

This is to certify that annexed hersto is a trus copy from the records of the United States

Patent and Trademark Office of the application which is ldentnfled above.’

COMMISSIONER OF PATENTS AND TRADEMAHKS

Date

. Cfsrﬁfying Officer
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W i they Docket No:: 16820P048D - B Jé‘ (%, Patent

AMENDMENT UNDER 37 C.F R § 1.116
: EXPEDITED PROCEDURE

: EXAMINING@n@g 113

Inre Ap‘plic_atio_n of:

James M. Cleeves s Examiner: Duda, K
Serial No.: 08/510,717 o Ast Group: 1113 ;o

Filed: Auguist 3, 1995 n shatthis comosgondance I bing depoutied
. : 'hnmmmws Pcséjmca as first: dass’?ngajl with mﬁ“

For: . LMETHOD FOR REDUCED PITCH D W g D o, Ty ioner of Patents
ITHOGRAPHY - -

o Seofen

" final, Applicant submits this Amendment After Final Action for consideration.

'Please amerid claims 12, 20, 23, 24, 25, 27, and 28 as follows

7
Honorable Commissioner
of Patents and Trademarks -
Washington, DC 20231-9998

Sir: o
In response to the Office Action, mailéd-vMay' 28, 1996, which was made

Please ca.‘él claim 26. ; '7 S ' * »

- Ser. No. 08/ 510,717 A -1- : © 16820.P048D

12.. (Twice Amended) A hthography method for senuconductor fabncanon
using a sermconducrzor wafer, comprising the steps of:
{a) - . forming an imaging layer over the semiconductor wafer;

(b) exposmg a pyrtion of the imaging layer to radlatlon in accordance

with a ﬁrst pattern

() stabxllzmg the € osed portlon of the imaging layer, and

IPR2014-01030/ TSMC-1018
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[to form] forming a tt,eli.'nedf'_layer, [said second pattern being different than said
first pattern], wherein\the [patferhed layer has adjacent features which] the first

and second features ark formed relatively closer to orie another than is possible

- through a single exposule to radiation.

Ny G e

. \ T‘
4 . : ’ H .
4}0‘/ _ (Once Amended). The method of claim }Z wherein the patterning step’
(d) includes the steps of: - _
(i)  exposing another-porﬁdn of the imging layer to radiation in
accordance with the second pattern, ‘
(i) - stabilizing the exposed other portion of the imaging layer, and
[(iii) exposing theirhaging layer to radiation, and]

(i[v]ii) developing the imaging layer to form the patterned layer‘.

[

o | - f

/2’3‘:‘» (ané Amended) The lithography rheth_od of Claim 327 wherein said
[adjacent] first and second features." comprise a plurality of disposable posts.

it
]/éf (Once Amended) The lithography method of Claim 27" wherein said
[adjacent] first and second features have a pifch which is not limited by a sin‘gle

" exposure to radiation.

25.  (Once Amended) lithography method for semicondictor fabrication
using a semi;ohductpr wafer, comprisi_ng the steps of:
(@) forming an imiaing la.yer‘over the semiconductor wafer;
. (b)b - exposing a first portion of the imaging layer to radifltion in

accordance with a first pattern fo form a first feature;

Ser. No. 08/510,717 2- © 16820PO48D
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6 (c)  stabilizing the exposed first portion of the imaging layer;

(d) exposing'a é_econd portion of the im‘aging" 1ayér in accordance with a

second pattern t_' h_seco ‘_d'vfea" fe distinc frni thé;fir t feature|, Wherein
said secoﬁd pattern is different vtll1an said first pattern];

(e) stabiiizing thd exPosed second portion of the ifnagirig layer; and

27. (Once Amenddd) The lithography method of Claim 25, wherein the

'[patterned layer comprses a plurality of] the fir ' second features rise

disposable posts|, each Hisposable post being formed relatively closer to other

disposable posts than is possible through a single exposure to radiation].

. 28, (Once Amendeci) [The lithography method of Claim 25, wherein the
2 [patteined layer has adjaceht features, the adjacer_\t] the first and second features

3 [having] haye a pitch whick is not limited by a single exposure to radiation.

P —-

.Please adr\ew claims 29 and 30:.

1W]L125ﬂ (New) ' The lithography ‘me_thod of Claim .}{, wherein; the first and

2 second features do not overlap. .
1 '36.  (New) . The lithography miethod of Claim 2& where the first and

Ser.No.08/510717 - . -3- ' 16820.P048D

2 second features do not overlap. . : . i —
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REMARKS .
Appiicént respectfully requeéts that this Amendment After Final Action
be admitted under 37 C.FR. §1.116. B

»Applicant subrnits that. tfﬁs Amendment After Final'Aetion presents
claims in better form for consxderanon on appeal. Furthermore, Applicant
be11eves that consideration of this amendmerit could lead to favorable action that
would remove one or more issues for appeal.

Claim 26 has been’ canceled Cla1ms 12, 20, 23-25, 27, and 28 have been -
amended to better define the. claimied mventxon. Support for the amendments
to claims 12, 20,-23-25, 27, and 28 may be found, for example, at pages 14-25 of the
specification and figures 6-16 as originally filed: No new matter has been added.

New claims 29 and 30 have been added. Support for new claims 29 and 30 ,
may also be found, for example, at pages 14-25 of the specification and figures 6-16
as or1gma]ly filed. No new matter has been added.

The rejection of claims 12-22 under 35 U.S.C. §102 (a) as bemg ant1c1pated
by Haraguchi et al. ("Haraguchl”) is respectfully traversed. Furthermore, the
rejection of claims 23-28 under 35 U.S. C. § 103 as being unpatentable over
Haragucm is respectfully traversed. ‘

‘ Haraguchi d.lscloses a method of formmg contact holes in a semiconductor
substrate and 51mu1taneously in an electrode formed on the substrate. (column
1, lines 6-8). As illustrated in flgure 3B of Haraguchl photoresist ]ayer 26is
exposed to u_ltravmlet light th:ough mask 27 forming exposed portions 29 and
unexpo's‘ed portions‘3011, 3‘0:1‘2, and 307 in layer 2. {see also colﬁmn,zi, lines 27-
31). Figures 3C:3K illustrate that portions 3011, 3012, and 303 are fuither
processed in order to ereate ‘contaet holes 391 , 397, and 40, :respecti'vely

Haraguchx does not disclose exposing a portion of an unagmg layer to -

form a first feature and subsequently pattermng the i 1mag1ng layer to form a

Ser. No. 08/510,717 . -4 ' 16820.P048D
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~ second feature distinct from the first féature. As described above, Haraguchi
forms portions 3011, 3012,»and 302 ‘,in response to a first:e'iposure as illustrated in
figure 3B, but does not form s‘eeohd features in layer 26 distinct from the first
portions in suﬁséquent processing steps. Therefore, Haraguchi -deee not
anticipate the presently claimed invention. |

Furthermore, Haraguchi cannot suggest first and second features formed
relatively closer to one another-than is pbssible through a single exposure to
fadiation, as achieved in the present invention, because Haraguchi does not
disclose exposing a portidh-of an 1mag1ng layer to form a first feature and
subsequently patterning fhe same imaging layer o form a second feature distinct
~ from the first feature. As indicated by the specification af pages 23-25, given that
the/first and second »featufes are formed r_elétivelY closer to one another than is
possible in a single expésure to radiatioh, tﬁe dehsity with whieh semiconductor
devices may be fabricated may be increased. As a result, next generation deusities .
‘can be achieved using ;urrent generation technologies. Therefore, the present
mvenhon is not obvxous in v1ew of Haraguclu

Consequently, the rejections of clalms 12-22 and 23-28 are unsustainable
and should be withdrawn. ’

- The re]ectxon of claims 12-28. under 35 US.C. § 103 as being unpatentable
over Tsuji et al. ("Tsuji”) is respectfully traversed. _

- Tsuji dlscloses two methods of formmg a stepwxse taper in a contact hole.
(column 1, lines 7-13). Figures 4A-4G illustrate a first method.of formmg a
stepwise taper. As illustrated in figures 4A of Tsup, res1st 13 is exposed to
ultraviolet light. throug-h mask 16 forrrung,unexposed regions 31 arid 32. Regions
31 and 32 ere‘thve‘n subjected to an image reversal process. - (see also culumn 3,
].mes 61-63; and c01umn 4, lines 12-40). Flgure 4B then shows that a subsection 33
of region 31 is exposed o ultrav1olet llght Flgures 4C through 4G illustrate that

Ser.No.08/510717 - = -5- : : 16820.P048D
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further processing steps expose and develop more of the area of region 31 in steps
to create a stepwise taper including eubse_cﬁons 33, 34, and 35.

Figures 7A-7F illustrate a second method forming a stepwise taper in a
contact hole. Figure 7B illustrates that resist 115 is exposed to ultrar{io_let light
th.rough masks 113 and 114 forming unexposed regions 131 and 132. Regions 131
and-132 are then subjected to an 1mage reversal process. (see also, column 6,
lines 7-32). Reglon 131 is then exposed and developed in figure 7C. Figures 7D-
7E illustrate that the areas of insulating layer 111 immediately beneath regions
131 and 132 are subjected ﬁrst to an 1sotrop1c etchand a dry etch to create a taper
in insulating layer 111. _

The first methocf of- Tsuji forms regions 31 and 32 in a resist layer in the
same process step. In s_"ubseq.rr'ent proeess steps, Tsuj'i forms regions 33, 34, and 35
within region 31. Therefore, regions 33, 34, and 35 are not distinct from region
The second method of Tsuj‘i forms regions 131 and 132 in resist layer 115,
but does not form second features in the resist layer 115 distinct from the first
regions in subsequent processing steps; |

Therefore, Tsuji fails to disclose exposing a portion of an imaging layer to.
form a first feature and subeequently patterning the imaging layer to form a
second feature drstmct from the first feature. ‘
Furthermore, Tsujl cannot suggest first and second features formed
relatively closer to one another than is posmble through a smgle exposure to
radlatron, as achxeved in the present invention, because Tsup does not dlsclose
exposing a porhon of an imaging layer to form a first feature and subsequently
patterning the same 1mag1ng layer to form a second feature distinct from the first
feature. As 1nd1cated by the specification at pages 23—25 g1ven that the first and

second features are formed relatively closer to one another than is possible in a

Ser. No. 08/510,717 . . - 6- 16820.P048D
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single exposure to radlatmn, the dens1ty with which semmonductor devices may
be fabricated may be increased. As a result, next generahon densities can be
achieved using current generai;_on technologies. Therefore, the present
invention is not obvious in vier} of Tsuji. v o

Conséquently, the rejec'tion_'of cdaims 12-28 is unsustainable aﬁd should be
withdrawn. - - ‘

The objection to the ispecification, and the rejection of claims 22-25 under
35 US.C. § 112, first paragraph, is respectfully traversed.

~ Applicant respectfully submits that support for the second stabilization
step of claims 20'andv25 inay be found, for example, at pages 14-12 of the
specification and in figures 6-11 as originally filed. For example, figure 6 shows a
firs_t‘,‘staﬁilization step 320 and a second stabilization step 340.

Applicant submits that support for the claim ]jmitation that the second
pattern'i.s different than the first ‘pattern may be ‘fouvr.1d,‘ for example, at pages 14-
25 of the specification and figures 6-16 as Vorigix‘lally:filed. Nevertheless, this |
claim limitation has been femOVed, from claims 12 ana 25.

Therefore, the. ob]echon to the specxﬁcatton, and the re]echon of clalms 22-
25 under 35 U.S.C. § 112, first paragraph is unsustamable and should be

w1thdrawn

Ser.No.08/510717 -  -7- . 16820.0048D
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- CONCLUSION
In view of the foregoing, it is respectfully submitted that Claims 12-25 and
27-30 of the present Application are in consideration for allowance and

reconsideration and allowance of the claims is respectfully solicited at the

Examiner's earliest convenience.

Respe_ctfully subrmitted,

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN

Dated: fam% %‘f 199 2? % .

Roland B. Cortes
Reg. No. 39,152 -

12400 Wilshire Blvd.
Sevent Floor

Los Angeles, CA 90025
(408) 720-8598
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INTHE UNITED STATES PATENT AND THADE F(K OFFICE

Assietanl Cbrﬁmiselonerfor. Patents - : PnorApprmIlon OB/510.717

Washington, D.C. 20231 - . Examiner: ~ . Duda K
BOX FWC e O Art Unn C 1113
‘ ' 'RULE 62

Sir: * This is a request for ﬁling a file wrapper

7 Contlnuabon apphcatlon . B XX Divisional appliEation
under 37 C.F.R. §1.62 of pending pnor nonprowslonal apphcahon 1o, . 08/510.717 .
fliedon__August3 1905 . -
d_mm

( nventor(s) curremly of record for pnor apphcatmn)

for METHOD FOR REDL JCED PITCH LITHOGRAPHY
(mle)

X 1 " The abovs-ldentlfned prior appllcatlon is hareby expressly abandoned

under 37 C.F.R. § 1.62(g) as of the flllng date of this new application.
Please use all the contents of the. prior application file wrapper, including
.the drawmgs, as the basic papers for the riew application. i

- The preseit application is being
flled under 37 C F.R. § 1.62 befors the paymenl of the issue fee, :
abandoenment of, or termination of the procéeédings on the prior . : .
application, or after payment of the issue fee (the Iatter if a petition under \%
37 C.F.R. § 1313(b)(5) has been flled and. granted in the prior .
) appllcatlon)

Please enter the prehmunary amendment enclosed before calculatlng the fi ling fes. \\"
‘ . 4 _ 3 . Before calculatmg the filing fee, please efiter In the present application the Amendmient
: . After Final filed on._Septembetr 30, 1996 .~ under 37 C.F. R § 1.116, but

unentered, in the parent appllcahon -
"Express MBII' malling Iabe| number LU

Dats of D‘N“M

| hereby cartify that this papar orlee is beng deposted with the Umhed States Pastal Servlce Express Mail Post
evfﬁ:g to égdrg:aeezo;mee under 37 CFR1.100n lhe da!e indicatad above- and is addressed to the Assistant Commissioner for Patsms
ashing .

(S»gnature of person mallmg peper #rioo)

]

LJV/cak (10/01/96) Rule 62
N . L]
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= 4 Camelmhsappimﬁondam; L il . ofthe'prior application
betore calcutating the filing fee (whereln at least one lndependent claim is retained for
filing purposes). .

X 5 The filing fee is calculated betow:

CLAIMS NOW PENDlNG INTHE PRIOR APPLICATION PLUS/MINUS CLAIMS

ADDED/CANCELED ABOVE

, o . OTHERTHANA -
] (Qd 1) : . (00| 2) : SMALL ENTlTY - SMALL ENTITY

CFor . No. Filed No. Extra ‘ | Rate I _Fee . -
Basic Fee: $ $ 770
TotalClims: | 18 .20l o | xu]s x22}$ 0
Ingep. Claims: . 2| -3 . 0. L ?‘"40 $ | x80{$ A 0

MuRIpb DependentCIairr(s)Plsssnted 130l +260]s

T e e an 2o, . ToTAL[s TOTAL|$ 770

‘A verified statement fo esiabhsh small entity status under 37¢C. F R.§§ 1.9 and 1.27
lsembsed‘ . was filed in the pending prior appllcahon and such status |
Is st!ll proper and’ desired 37.C.F. R §1 28(a) .

The Asmsiant Commnssnoner i$ hereby authorized to chafge any fees that may be
required, or credit aniy: ‘overpayment, to Deposit Account No. 02 2666. A duplicate of this
sheet Is enclosed for Deposit Account purposes.

A checkinthe amountof §_ 770,00 - is eficlosed for the filing fee

Acheckm the amoumofs 390,00 . is enclosed for the petition fee pursuant
1037 CF.R. §1.147.

Amend/‘ he specmcatlon by msqum’g the followmg before the flrst sentence on the first-
page

@ —TNS!SB_)SX_ contitustion/_._____ divisional of. apphcauo?\ h
L ono. Q&S‘_IOJ'IT iled _ OB/Q& , NOW abandonedl. “4nic /l
b = M\id',\»is,a» . oontnuatlonl__&x_,__ divisional of application
no. . _OBG10.117 ﬁledJM__

(list all prior 'applicatiohé)

ftis hereby requesled that any request for a conventlon prlorlty made in the prior
appllcatwn be transferred to this Rule 62 apphcatnon

ape . LJVicak (10/01/96) Rile 62,

%
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X 16

15.

‘Pnontyafforergnappllcznonnun'rber o ﬂedon

n(oouiry) |so|a|medunder35USC § 119, :

The prlor appllcaﬂon is. a55|gned of record to:

The. Power of Atterney in'the pnor spphcahon is to: L
. Jr. . I .- 31,195

(Name) i (Reg. No.)
EdwinH Taylor, Beg. No,:25,129;.and cerlain other fisted aﬂomeys of agent(s) of:
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP Co
124060, Wilshire Bivd., Seventh Floor R
Los Angeles, Califoinia 90025 -
(310) 207- 3800

@ The Power appears in theonglnal papers of the pnor apphcalron
no. _0_8§1Q7JT ; filed

,‘ ®) . The Power does not appear inr the original papers but was fi Ied on

nprﬂapplﬁhonm

© A-'n'echzWer'has'beeh e'xeeuted-’and is a'ttaéhéd

d)  Recognize as an associate attorney or agent ard address all future
commumcauens to: .
’ and | $152 e s : . NI
(Reg. No.}

. *Nama)
BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP
12400 Wilshire Bivd., Seventh Floor
Los Angeles,. Cahforma 90025
(408) 720-8598 -

- (8).  Address all future communications to the undersigned.

Encloséd is a photocopy of a petition for an extension of time
pursuant to 37 C.F.R. § 1.136 cencurtently (or prevuously) submitted
under separate cover for the above-referenced prror application,

-Apphcant(s) hereby petition(s) for an extensron of time pufsuant to 37 C.F.R. § 1.136,

if needed, for the above-noted prior application. The Assistant Commissioner is
hereby authorized to charge any. extension or petition fee under 37 C.F.R: § 1.17

- that-may be réquired for the above-raferenced prior application to. Deposrt Account

No: 02-2666. Two photocopies of this document are enclosed for filing i in the prror

: apphcatron file and for Deposit Account purposes.

The filing of an application under 37CF.R § 1.62 will be construed to |nclude awaiver
of sécrecy under 35 U.S.C. § 122 to the extent that ariy imsmber of the public who is
entitled under the provrsmns of37 C.FR, § 1.14 to access to.or information

!

3 LiVicak (10/01/96) Rule 62

IPR2014-01030 / TSMC-1018
Page 137 of 178




concemlng aither the prior. appllcatlon or any conhnumg applicailon filed under the
provisions of 37 C.F. R. §1.62 may be given similar access to, or similar information
concerning, the other application(s) inthe file wrapper. :

37 C.FR. § 1.62(f). :

18. This apphca’uon is belng hbd by fewarlhan all the |nventors named in the prior
i application, In accordance with 37 C.F.R. § 1.62(a), the Assistant Commissioner is
requested to delete the name(s) of the following persofi(s) who are not inventors of
invention being claimed in this application:

Respectfully submitted, _
BLAKELY SOKOLOFF TAYLOF!'& ZAFMAN LLP

- /gﬂa&/i& o 71?(’7(“

Roland B. Corles

2 12400 Wllsﬁlre Boulevaird Reg.No. 39152
Seveénth Floor o : : '
Los Angeles, California 90025 » . '
(408) 720-8598 Attorney or Agent of Record
X_.. - Associate Altomey dr Agent

Filed Under 37 C.F.R. § 1.34(r)

2

4 - . Lchakqo'/m/gs) Rule 62
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s UNITED STATES ,Dﬁ#PAFlTME_NT OF COMMERCE
' Patent and Trademark Office
- Address: COMMISSIONER OF PATENTS AND TRADEMARKS -
. Washington, D.C. 20231 :
APPLIGATION NO, FILING DATE | FIRST NAMED INVENTOR | arToRnEY DockeTNO. |-
T 7AN O L7237 9% T EEVES ; T 16EET. FU4ED
: . timizain? = [ EXAMINER ]
BLAEELY SUKOLOFF TAYLOR AND ZAEMAN
SEVENTH FLODR ‘

DDA K
0} WILSHIRE BOULEVART: |
ANGELES C8 90025

ART UNIT [ PaEr numEER |
Tt11E

DATE MAILED: als L_Z/:/?'

Please find below and/or attached an Office communication concerning this.application or
proceeding. -

Commissloner of Patents an{d Trademarks

“PTO-80C (REV. 2/65)

1 - Fila Capy
I
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Application No. Applicant(s)

s 08/740,014 Cleeves
Office Action Summary Examier [ Group Art Unit
h Kathleen Duda 1113

[J Responsive to communicationis) filed on
LI This action is FINAL.

D Since this application Is in condition for allowance except for formal matters, prasecution as to the merits is closed
“in accordance with the practice under £x parte Quayle, 1935 C.D. 11; 453 0.G. 213.

A:shortened statutory period for response to this action is set to expire three month(s), or thirty days, whichever
is:longer, from the mailing date of this communication. Failure to respond within the period for response will cause the
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of

37 CFR 1.136(a).

Disposition of Claims

Claim(s) 72-25 and 27-30 . is/are pending in the application.
Of the above, claim(s} : is/are withdrawn from consideration.
[d Claim(s) : ‘isfare allowed.
"X Claim(s) 12-25 and 27-30 » isfare rejected.
3 Claim(s) ./ . - is/are objected to.
3 Claims ) ) are subject to restriction or election requirement.

Apphcatlon Papars
[ See the attached Notice of Draftsperson's Patent Drawing Hewew, PT0O-248,

0 The drawing(s) filed. on isfare objected to by the Examiner,

: [ The proposed drawing correction, filed on -~ _is [ approved [J disapproved.
. [ The specification is objected to by the Examiner. '

; D The oath or declaration is objected to by the Examiner.

Pnorltv under 35 U.S.C. § 119
D Acknowledgement Is made of a claim for foreign priority under 35 U S.C. § 119(a)-(d).

Oal [OSome* [INone of the CERTIFIED copies of the _pnonty documents have been
O received. ' »
[ received in Application No. {Series Code/Serial Number) : .
O3 received in this national stage application from the lntematlonal Bureau {PCT Rule 17. 2(a)]
*Certified copies not received:
D Acknowledgement is made of a claim for domiestic priority under 35 U.S. C. § 11%e).

Atmchmant(s) .
¢ [ Notice of References Cited, PTO-892
; D Informatian Disclasure Statement(s), PTO 1449, Paper No(s)
: O interview Summary, PTO-413
‘f [ Notice of Draftsperson's Patent Drawing Review, PT0-948
' [ Notice of Informal Patent Application, PTO-152 ) . ) s

--- SEE OFFICE ACTION ON THE FoLLo WING PAGES ---

{
U. S. Batent and Trademark Office

PTO-326 (Rev. 9-95) ) " Office Action Summary Part of Paper No. 14
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Serial Number: 08/740,014 _ -2-
Art Unit: 1113 ' : :

1. Claims 12-25 and 27-30 are pending in this application.

Claim Rejections - 35 USC § 103
2. The Examiner agrees with Applicant’s arguments in regards to
Haraguchi and those art rejeétiOns have béen removed from the

rejection.

3. The following is a gquotation of 35 U.S.C. 103(a) which forms
the basis for all obviousness xejections set forth in this Office
action:

(a) A patent may not be obtained though the invention is not identically:
disclosed or described as set forth in section 102 of this title, if the
differences between the subject matter sought to be patented and the prior
art are such that the subject matter as a whole would have been cbviocus at
the time the invention was made to a person having ordinary skill in the
art to which said subject matter pertains. Patentability shall not be
negatived by the manner in which the invention was made.

4. Claims 12-25 and 27-30 are rejected under 35 U.S.C. 103(a)
as being unpatentable over Tsuji (US Patent 4,985,374).

Tsuji teaches- a process of patteriiing whéreby a positive
resist is applied to a substfate. The resist layer is exposed to
form two regions. The resist is then heated'in an ammonia
environment before expoéing to a patﬁern to form another exposed
region. Further processing of the layer then occﬁrs.

Thereforé, it would have been obvious to one of skill in the

art to have used an ammonia/heat step between two expdsure steps

IPR2014-01030 / TSMC-1018
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Serial Number: 08/740, 014 ‘ -3-
Art Unit: 1113
becauée Tsuji teaches such a process.in the manufacture of
semiconductor device. »

~ Applicant argues that Tsuji in Figure 42 shows unexposed
region; 31 and 32 and then a subsection of 31 (33} is ;hen
exposed. Figure 4A shows peripheral areas being exposed followed
by a portion of the unexposed area then 5eing exposed. This area
appears to be distinct from the area wﬁich is first exposed. The
claim defines the first feature as being formed by the first
exposure and the second feature being formed by the second

exposure. .

Conclusion
5. Any inquiry concerning this communication should be directed
to Examiner K. Duda at telephone humber (703) 308-2292 or by FAX
Cat (703) 305-3599. o

KATHLEEN DUDA
 PRIMARY EXAMINER
GROUP 1100

kad
1-6-97
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ate

(inventor(s))

AppicationNo.; ._08/740014

Filed: __Qctober23, 1996
For: _METHOD FOR REDUGED PITCH LITHOGRAPHY

(tiﬂe)

ASSISTANT COMMISSIONER FOR PATENTS
Washington, D.C. 20231

SIR: Transmitted herewith is an Amendment for the above application.

Small entity status of this application under 37 C:F.R. §§ 1.9 and 1.27 has been established by

a verified statement previously submitted.

A verified statement to astablish small entity status under 37 C.F.R. §§ 1.9 and 1.27 is enclosed.
X No additional fee is required.

The fee h'as been calculated as shown below:

) ) . OTHERTHAN A
_(Col. 1) {Cok2)  (Col.3) SMALL ENTITY SMALL ENTITY
Claims Highest No.
Remaining Previously | Present Additional Additional
v After Amd. Paid.For Exira Rate Fes Rate Fee
(T:?;;:B 18 C[Minus[*20 | o | | x1|s x22|$0
ndep- fea  Minus|a 0 x40s x80| $0
~——] First Presentation of Multiple
[::I Dependent Claim(s) . +130]8 +260]$%

If the entry in Col. 1 is less than the entry In Col: 2, Total | Total{ , °
wiits *0" In Col, 3, Add. Fee|$ Add. Fee | $0

**  Ht the "Highest No, Previously Paid For® IN THIS
SPACE is less than 20, write "20" in this space.
*** Ifthe "Highest No. Previously Paid-For" IN THIS SPACE is less than 3, write 3" in this space.
The "Highest No. Previously Pald.For" {Total or Indepsndent) is the highest number found from
the equivalent box.in Col. 1. of a prior amendment or the number of claims originally tiled.

{ hereby certify that this correspondence is being deposited with the United Stéles Postal Service as first class mail
with sufficient postage in an envelope addressed to the Assistant Commrsswner for Patents, Washington,
D.C. 20231

on___March 11,1997
Date of Deposit
% ﬁme of Person Mallmg Correspondence / / '
A4 ¢ LT 7 . _‘
urs ’ / Date ] :
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A chediin the amount of § . Isaitached for pres¢ntation of additional claim(s).
Applicant(s) hereby F'et'rlion(s) for an Extension of Time of . month(s) pursuant to
37 C.F:R. § 1.136(a) for $.. :

‘Achackfor$__ s attached for processing fees under 37 C.F.R. § 1.17.

Please charge my DépositAcooum No._QZ:ZﬂtHeamo_u’ntom -
A duplicate copy of this sheet is enclosed.

- The Commissioner of Patenls and Trademarks is hereby authorized to charge payment of the
following fees associated with this communication or credit ary overpayment to Deposit
Account No.. 02-2666 (a duplicate copy of this sheet Is enclosed):

X Any additional filing fees required under 37 C.F.R. § 1.16 for presentation of

extra claims.
X Any extension or petition fees under 37 C.F.R. § 1.17.

BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP

.7///r. . -.1997 mbg\

Roland B, Cortes

12400 Wilshire Boulevard i

Seventh Floor Reg No._39,152
Los Angeles, Califarnia 90025
(408) 720-8598
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‘»405“"‘* g g

Rtomtey's Docket No.: __016820.P048DC . . : Patent
Inrethe Applcation of _James M, Cleeyes

(inve morts)) -

Applcation No.: __ 08740014
Filed: __October23,1996. _
For. _METHOD FOR REDUCED PITCH LITHOGRAPHY

tte)

ASSISTANT COMMISSIONER FOR PATENTS
Washington, D.C. 20231

SIR: Transmitted herewith is an Amendment for the above application.

__ Small entity status of this application under 37 C.F.R. §§ 1.9 and 1.27 has been established by
a verified: stalement-previously submitted.
A verified staternent to establish small entity status under 37 C.F.R. §§ 1.9 and 1.27 is enclosed.
X No addmonal fee is required.

The fee‘has been calculated as shown below:

OTHER THAN A
(Col_ 1) {Col. 2) {Col. 3) SMALL ENTITY | SMALL ENTITY
Claims Highest No. | 1
Remaining Previously | Present Additional Additional
After Amd. Paid For Extra Rate Fee Rate | Fese
g‘,’;ﬁ:,s *18 Minus | **20 o x11[$ x22|$0
ggi?r?s; 12 Mmus “**3 0 x40 8 x80] %0
First Presentatlon of Multiple
I__:I Dependent Claim(s) +130(% +260($
* I tha entry in Col. 1 is lass than the entry In Cal g, Total Total )
write *0" inCol. 3. Add. Fee| ® Add. Fee [ %0

** i the "Highest No.. Previously Paid For* IN THIS
SPACE is less than 20, write "20" In this space:
“**  lithe "Highest.No. Previously Paid For" IN THIS SPACE is Jess than 3, write "3" in this space.
The "Highsst No. Previously Paid For" (Total or tndependent] is the highest number found from
the aquivalent bex in Col. 1 of a-prior amendment or the number of claims originally filed.

I hersby camfy that this correspondsnce is.-being deposited with ihe United States Postal Service as first class mail
with sufficient postagae in an envelope addressed to the Assistant Commissioner for Patents, Washington,
D.C. 20231

on..__March 11, 1997 —
Date of Deposit

e'ofPerson Mailing Correspondence / / s
. /7/ 7 7 . ] .

Date

1
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A check in the amount of % is attached for presentation of additional claim(s).
Applicant(s) hereby Petition(s) for an Extension of Time of .- month(s) bursuant to
37 C.F.R. § 1.136(a) for $.. '

" Acheckfor$ . .. . is attached for processing fees under 37 C.F.R. § 1.17.

I P[eas_eohargemyDepositAocount No. 02-2666 the amount of §,
A duplicate copy of this sheet Is enclosed.

X The. Commissioner of Paterits and Trademarks is hereby authorized to charge péyment of the
following fees associated with this communication or credit any overpayment to Deposit
Account. No. 02-2666 (a duplicate copy of this sheet is énclosed):

—X___ Any additional filing fees required under 37 C.F.R. § 1.16 for presentation of

~ extraclaims. )
X Any extenision or petition fees under 37 C.F.R, § 1.17.

BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP

Dt 1 1997 ﬂ([?@‘(\ .

{ Roland B. Cortes

12400 Wilshire Boulevard

Seventh Floor Reg No._39,152
Los Angeles, California 90025
(408) 720-8598

35
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1397 ttomme} Docket No.: 16820.P048DC : o Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: % 7 T
James M., Cleeves . Examinery Duda, K. o / 5 :
Serial No.: 08/740,014 / Art Grgup: 1113

Filed: October 23, 1996

For: METHQD FOR REDUCED PITCH
LITHOGRAPHY

Assistant Commissioner of Patents
Washington, DC 20231

AMENDMENT
Sir:
In response to an outstanding Office Action, mailed January 7, 1997 please

amend the above-identified application and considet the following remarks.

IN THE CLAIMS

Please amend claims 12, 25,27 and- 28

1| }l (Three Times Amended) A lithography method for semiconductor
2 fabrication using a semiconductor wafer, comprising the steps of:
3 (@) forming an imaging layer over the semiconductor wafer;

4 with a first pattern to form a first feature; -

I hereby certify that this correspondence is being deposited with the United States Postal Service as first class mail
with sufficienf postage in an ;a)g)velope addressed tg the Assistant Commissioner for Patents, Washington, D.C.
e . . .

202310n, ‘ i, 1997 »
. Date of Deposit .
Anne Gemetzke. N
Me of Perpbef Mailing Cogtespondence / /
(L : sty Sl [T 7
’ Signature - 0 /. /Date”
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(b)  exposing a portion of the imaging layer to radiation in accordance
{(c)  stabilizing the exposed portion of the imaging layer; and
(d) patterning the imagihg layei: in accordance with a second pattern to

form a plurality of second féatureg distinct from the first feature, the. first and

second. features foi'ming a patterned layer, wherein _the first feature is interposed
between two of the plurality of second features such that the first and second

features are formed relatively closer to one another than is possible through a

single exposure to radiation.

J?}f (Twice Amended) A lithography method for semiconductor fabrication

/\ 9/ 2 ﬁsing a semiconductor wafer, comprising the steps of:
J(/ 3 ! (a)  forming an imaging layer over the semiconductor wafer;
4 (b) exposingva first portion of the imagirig layer to radiation in
5 accordance with a first pattern to form a first feature;
6 (c)  stabilizing the exposed firsf portion of the imaging layer;
7 (d)  exposing a second portion of the imaging layer in accordance with a
8 second pattern to form a plurality of second features distinct from the first
9 feature in the first feature is interposed between two of the luralit
10 nd featur: ‘
11 (e)  stabilizing thevexposed second portion of the imaging layer; and
12 {f)  developing the imaging layer to form a patterned layer, wherein the
13 first and second features are formed relatively closer to one another than is
14 possible through a single exposure to radiation.
M 1 3 . : o ' },.‘.N;. o »
. 1 277 (Twice Amended) The lithography method of Claim 25, wherein the [the]

2

N

first and second features comprise disposable posts. ’

Serial No.: 08/740.014 - -2- © 16820.P048DC
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15

1 ]rIZé (Twice Amended) The lithography method of Claim 2%, whetein the [the]
g ‘5 2 first and second features have a pitch which is not limited by a single exposure to

3 radiation.

REMARKS

Reconsideration of this case is respectfully requested in view of the
foregoing amendments and these remarks.

Claims 12, 20, 23-25, 27, and 28 have been amended to better define the
claimed invention. Support for the amendments to cléims 12, 20, 23-25, 27, and
28 may be found, for example, at pages 14-25 of the specification and ﬁgures 6-16
as originally filed. No néw matter has been added.

The rejection of claims 12-28 under 35 U.S.C. § 103 as being unpatentable

over Tsuji et al. ("Tsuji") is respectfully traversed.

!
|
Figures 4A-4G of Tsuji disclose a method of l‘orming a stepwise taper in a
contact hole. (column 1, lines 7-13). As illustrated in figure 4A of Tsuji, resist 13
is exposed to ultraviolet light through mask 16 forming unexposed regions 31
and 32 and exposed regions 13 and 17. Regions 31 and 32 are then subjected to an
image reversal process. - (see also column 3, lines 61-63; and column 4, lines 12-
‘ 40). Figure 4B shows that a subsection 33 of régioﬁ 31 is exposed to ultraviolet
! light. Figures 4C through 4G illustrate that further processing steps expose and
1; develop more of the area of région 31 to create a stepwise tapér including
i subsections 33, 34, and 35.

Thus, Tsuji forms unexposed regions 13 in a resist layer in a first process
stép, and regions 33, 34, and 35 between regions 13 in subsequent process steps.

Tsuji fails to disclose exposing a portion of an imaging layer to form a first

second features distinct from the first feature, such that the first feature is

|

|

|

Fﬁ feature and subsequently patterning the imaging layer to form a plurality of

|

’ g

g Serial No.: 08/740014 -3- 16820.P048DC
|
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interposed between two of the second features. In contrast, Tsuji discloses that

(regions 33, 34, and 35) are interposed beﬁveen first features (regions 13).

Furthermore, Tsuji cannot suggest first and second features formed
relatively closer to one another than is possible ‘through’ a single exposure to
radiation, as achieved in the present invention, be'caﬁs;e Tsuji does not disclose
exposing a portion of an imaging layer to form a first feature and subsequently
patterning the same imaging layer to form a plurality of distinct second features,
such that the first feature is interposéd between two of the second features. As
indicated by the specification at pages 23-25, given that the first and second
features are formed relatively closer to one another than is possible in a single
exposure to radiation, the density with which semiconductor devices may be
fabricated may be increased. As a result, next gene:afion densities can be
achieved using currenf generation technologies. Therefore, the present
invention is not obvious in view of Tsuji.

Consequently, the rejection of claims 12-28 is unsustainable and should be
withdrawn. '

In view of the foregoing, it is respectfully submitted that Claims 12-25 and
27-30 of the present Application are in condition for allowance and
reconsideration and allowance of the claims is respectfully solicited at the

Examiner's earliest convenience.

Respectfully submitted, o
BLAKELY, SOKOLOFF, TAYLO & ZAFMAN LLP

Dated: . 2! 4 ,1997 /Z/Z% .

Roland B. Cortes
Reg. No. 39,152

12400 Wilshire Blvd.
Seventh Floor

Los Angeles, CA 90025
(408) 720-8598

Serial No.: 08/740.014 - -4- 16820.P048DC
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/A

Application No. Applicant(s)

) . ) 08/740,014 ) Cleeves .
Notice of AIIDWability - [Examiner . . | Group Art Unit | i
, I o o [{RHI

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
haerewith {or previously mailed), a Notice of Allowance and lssue Fee Due or other appropriate communication will be
mailed in due course.

[X] This communication is responsive to amendment filed 3-17-97

X The allowed claim{s} is/are 72-25 and 27-30

O The drawings filed on : are acceptable.

[0 Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-{d).
[0 Al O Some* [J None of the CERTIFIED copies of the priority documents have been
O received. )
0 received in Application No. (Serles Code/Serial Number) ‘ ) .
[ received in this national stage apphcatlon from the International Bureau {(PCT Ruls 17.2{a}}.
*Certitied copies not received: v
O Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119{e).

A SHORTENED éTATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE"
THREE MONTHS FROM THE "DATE MAILED" of this Qffice action. Failurs to timely comply will result In
ABANDONMENT of this application. Extensiens of time. may be obtained under the provisions of 37 CFR 1.136(a).

O Nete the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which dlscloses
that the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

Xl Appiicant MUST submit NEW FORMAL DRAWINGS N
X because the originally filad drawings were declared by appllcant ta be informal.

[ including changes requlred by the Notice of Draftsperson s Patent Drawing Review, PTO- 948, attached hereto or
to Paper No.

O tncluding changes reqmred by the proposed drawing correction filed on . which has been
approved by the examiner.

[J including changes required by the attached Ex,amine?'s Amendment/Comment.
Identifying indicia such as the application number {see 37 CFR 1.844{c)) should be written on the reverss side of the

drawings. The drawings should be filed as a separate paper with a transm:ttal lettter addressed to the Officlal
Draftsperson. .

[ Note the aﬂached Exafniner's comment reg‘ar.ding REOUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any response to this letter should include, in the upper right hand corner, the’ APPLICATION NUMBER (SERIES
CODE/SERIAL NUMBER). If applicant has received a Notice of Allowance and Issua Fee Due, the ISSUE BATCH NUMBER
and DATE of the NOTICE OF ALLOWANCE should also be included.,
Attachment(s)

[ Notice of References Cited, PT0-892

[ Information Disclosure Statemant(s), PTO-1 4_49, Paper No(s).

] Notice of Draftsperson’s Patent Drawing Review, PTO-948

[ Notice of Informal Patent Application, FTQ-152

1 Interview Summary, PT0-413

[ Examlner s Amendment/Comment

O Examlner s Comment ‘Regarding Hequnrement for Deposit of Biological Matenal

X Examiner's Statement of Reasons for Allowance

U. §. Patent and Trademark Office

-~ PTO-37 {Rev. 9-95} : R Notice of Allowability - Part of Paper No. 16 -
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Serial Number: 08/740,014 - - Page 2

At Unit: 1113
REASONS FOR ALLOWANCE

1. The following is an examiner's statement of reasons for allowance:

Claims 12-25 and 27-30 have been found to be al‘lowable over the prior art of
record. The claims have been arﬁended to recite that the first feature is interposed
between two of the secdnd features formed. Tsuji teaches forming a first feature 13
and then forming second features 33, 34. 35. The second features are interposed
between the first features in Tsuji.‘ The in.vention of the amended claims is not taught
nor suggested by Tsuji. | |

. Any comments considered necessary by applicanf must be submitted no later
than thé payment of the issue fee and, to avoid proceésing delayé, should preferably
accompany’ the issue feé. Such svubmissi'ons‘should be‘ clearly labeled "Comments on

Statement of Reasons for Allowance."

2. Any inquiry concerning this communication should be directed to Examiner K.

Duda at telephone number (703) 308-2292 or by FAX at (7(53) 305-3599.-

KATHLEEN DUDA
kad _ PRIMARY EXAMINER -
5-30-97 - GROuP 1190
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i ASSISTANTCOMMISSIONEH FORPATENTS S
- WASHINGTON; D.C. 20231 . s

A SNOTICE OF ALLOWANGE AND: ISSUE FEE DUE
: L 1iMi/panz
SLIFE TAYLOR . ANG ZAFMAN

B ILI:\H’%HI’J

KRy Meda

'.j:vi’f

CLOS ANGEL.

- APPLICATIONN®, "

C T DATEMALED: |

ERAMINER AND GROUP ART UNFT, -
e/ 7ANL 14 lo/2asee - pis L-nm. wo - ' 1118 pesuz/97
ﬂgﬁ.ﬂjﬁ_l_tbw» ' mMFc. m
TMEORE THOD FOR REDLSED PITCH LITHOS Hm-mf
/
ATTY'S DOCKETNO, | CLASS:SUBGLASS ~ [ .BATGRNO. .|  APPLN.TYPE .| SWALLENTTY | Feeoue . | - DATEDUE

I 4R0-317, a0u &3 I;."'I'IL. I - S

"-.-,rHE-APPLiCAfI,QN IDENT]FIEDABOVEHASBEEN:EXAM’INEDAA_iD‘I'SVALL'O‘WEDFOR:IS,SUANCE'AS A‘PATEN_T:,"» o

. —‘_-THE ISSUE FEE MUSTBE PAID WITHIN. IH_BEE_M_QNIH,E FROM. THE MAILJNG DATE OF THIS NOTICE OR THIS
- APPLICATION SHALL BE REGARDED AS ABANDONED.. Y

- HOW'TO RESPOND TO: THIS.'- NOTIGE:

1. Review the SMALL ENTITY status shown above.

- Itthe SMALL ENTITY js shown as yes; venfy your
current SMALL ENTITY status:

+ ifthe SMALL ENTITY is shownas NOZ™

*Adlfthe status is ohanged, pay twice the. amount of the
FEE DUE shown and notify the Patent-and y
‘Trademark Office of the change in status; or = - Ve ’ RTINS

B If the status is the same, pay ﬂ1e FEE DUE shnwn B Flle varrﬁed statamentof Small Entlty Status befare or. wi’th, i
- above. - ~ -} payment of1/2 the FEE DUE shown-above. : :

' Il. Part B of this notice should be completed and retured-to-thie Patént and Tradémark Offics” {PTO) with’ youriSSUE FEE.
- Even if the ISSUE FEE has already been paid by charge o' deposit account, Part B shculd bé' completed and retumed
“If you are charging the ISSUE FEE 1o your deposit account, section "Bb' 'of Part B'should be completed Sy

A:Pay FEE‘DUE's‘hown-abuve. o

’ 'lll ; All.communications regarding this apphciahon 'r'nust gwe appluca'tlon number and' batct number
- Please dlrect alt communlcatlon prior to issuance-to Box: ISSUE FEE unless advised to the contrary.-

IMPORTANT REMINDER: Patents Issulng on appllcatlons ﬂled on or after Dec 12, 1980 may require payment of-
- “malntenance fees. It Is pateritee’s responslblllty fo enstire timely payment af: malntenance
fees when due.

* PTOL-85'(REV, 05-06){D6S1-0083) .~ * 4% 7 PR . 3. PATENT AND TRADEMARK: OFFICE COPY -~ .-

PO 1807422191600 - ~ -
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Attorney's Docket No.: 16820.P048DC é ;2 E Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: ).
James M. Cleeves ) .
) Examiner; Duda, K.
Serial No.:  '08/740,014 )
. ) Art Unit: 1113
Filing Date:  October 23, 1996 ) : :
' . ) Batch No.:  N63
For: METHOD FOR REDUCED PITCH LITHOGRAPHY )
: )
A Contmuatlon of: )
)
. RECE\VED
Application No.: 08/510 717 % itk Division
Filed: August 3, 1995 % JUL 2 1 1997
BOX ISSUE FEE i 08

Assistant Commissioner for Patents
Washington, D.C. 20231

PAYMENT OF ISSUE FEE AND SUBMISSION
OF FORMAL DRAWINGS

Sir:
In response to the Notice of Allowance mailed Junie 2, 1997, enclosed herewith for filing in
the above-referenced patent application are len (10) sheets of formal drawings.
* Also enclosed is a check in the amount of $1,320,00 for payment of the issue fee of
$1,290.00 and the Advanced Order fee, of $30.00.
If any additional fee is required, please charge Deposit Account No. 02-2666. A duplicate
of this Submission is enclosed for deposit account charging purposes.

Respectfully submitted, - :
' BLA%SOKOLO , TAYLOR & ZAFMAN LLP
Date: 2 / /Q , 1997 »
: Tarek N. Fahmi
12400 Wilshire Boulevard Reg. No. P-41,402 .

Seventh Floor -
Los Angeles, CA 90025- 1026
(408) 720-8598

Thereby certify that this correspondence is bcmg deposited with the United States Postal Service as first class mail .
with sufficient postage in an envelope addressed to the Assistant Commissioner for Patents, Washington, D.C.
20231 on July 16. 1997

Date of Deposit .
Patricia A, Balero
~ Name of Person Mailing Correspondence i
m_; I § ES%%&QD 07/16/97
Signature Lo : . Date
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Attorney's Docket No.: 16820.P048DC v » o » Patent
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
James M. Cleeves : .
‘ Examiner: Duda, K.
Serial No.:  08/740,014
Art Unit; 1113

Filing Date: ~ October 23, 1996 :
BatchNo.:  N63
For:  METHOD FOR REDUCED PITCH LITHOGRAPHY

'A Continuation of:
Application No.: 08/510,717
Filed: Angust 3, 1995

L N N N N NI N O NI SN

BOX ISSUE FEE _
Assistant Commissioner for Patents
Washington, D.C. 20231

- PAYMENT OF ISSUE FEE AND SUBMISSION
OF FORMAL DRAWINGS '

Sir:

In response to the Notice of Allowance mailed June 2, 1997, enclosed herewith for filing in
the above-referenced patent application are ten (10) sheets of formal dra»ﬁngs.

Also enclosed is a check in the amount of $1,320,00 for payment-of the issue fee of
$1,290.00 and the Advanced Order fee of $30.00.

If any additional fec is required, please charge Deposit Account No. 02-2666. A duphcate
of this Submission is enclosed for deposit account charging purposes.

Respectfully submitted,
BLAWOKOLO , TAYLOR & ZAFMAN LLP
Date: M 1997
: © Tarek N. Fahmi . S
12400 Wilshire Boulevard Reg:. No. P-41,402

Seventh Floor
Los Angeles, CA 90025-1026
(408) 720-8598

1 hereby certify that this correspondence is being deposited with the United States Postal Service as first class mail .
with sufficient postage in an envelope addressed to the Assistant Commissioner for Patents, Washington, D.C.
20231 on Tuly 16, 1997

. Date of Deposit
Patricia A. Balero
Name of Person Mallmg Correspondence

07/16/97
Date

. Slgnature
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T
- QUnited

PTO UTILITY GRANT
Paper Number,

The_Commiséioner of Patents
and Trademarks

Has received an application for & patent, fora .

niew and useful invention. The title and de-
seription of the invention dre enclosed. The
requirements of law hav been complied with,
and it has been determined thar a patent on
the invention shall be granted under the law.

Therefore, this
United States Patent

Grants 1o the person(s) having title 10 this
patent the right to exclude.others from mak-
ing, using, offering for sale, or.selling the in-
vention throughout the United States of
America or importing the invention into the
United States of Americafor the term set forth
below, subject ta.g}ie payment of maintenance

feesas pravided by law.

If this application was filed prior to June 8,
1995, the-term of this patent is the longer of
severiteen years from.thie date of grant of this
patent ar twenty years from the earliest effec-
tive 1.5, filing date of the application, sub-
Ject 10.any statutgry extension.

If this application was filed on or after June

' 8, 1995, the term-of this patentis fwenty years

Jrom the U.S. filing date, gubject to an statu-
tory extension. If the applicarion contains a
specific reference to an earlier filed applica-

»»'tioig‘o"rappli;qtibnsmdérﬁ U.S.C. 120, 121
or 365(c); the term of the patentis twenty years
- from the date.on which the earliest applica-

tion was filed, subject to any statutory exten-
sion, :

‘ommissioner of Patents

Form PTO-1584 (Rev. 2/97)

R

(RIGHT INSINEY -

FPI-LOM
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oo PTO/SB/83 (11-96)
Pleasa type a "'m"“*) '"s'“e this b°"—> EE Approve” \use‘r;rough 6/30/99. OMB 0651-0035
Patent and Trademad( oh _.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reductio t&f Rog arsoﬁs ara requlred 1o respond 1o acollection of informétion unfess It displays a valld OMB conirol number

Patent Number " 15,686,223 B
Issue Date - ' 111171997
First Named Inventor James M. Cleeves
Group Art Unit 118
§ ) Examiner Name Duda, K
L [Attorney Docket Number [o016820.P048DC -+ )

To:  Assistant Commissioner for Patents
Washington, DC 20231

I hereby apply to withdraw as attomey or agent for the above identified application.

The reasons for this request are:
Discontinuation of the attorney client relationship.

;

"1, []The correspondence address Is NOT affected by this withdrawel.
2. [ change the correspondence address and direct all future correspondence to:

' CORRESPONDENCE ADDRESS Place Custorner Number
E Customer Number | - ] > Bar Code Label here
R
: Firm or. . , :

O Individual Name Paul Rauch of Brinks, Hofer Glison & Llone, P.C.

Address _[NBC Tower

Address ) M55 North Cltyfront Plaza Drive, Suite 3600
. City Chicago B | State | IL | zip| s0611-5508
- Country .

- Telephone ‘ ] j _Fax r

This request is enclosed in triplicate.

Name Tarekﬂz }ml _ Reg. No.: 41,402
Signature /// % ¢

Date l . /

Note: With rawa/l Is effective when approved rather than when received.
Unless there are at least 30 days between approval of withdrawal and the eéxpiration date of a time »
period for respense or possible extension perlod, the request fo withdraw s normally disapproved.

Burden Hour Statement: Thie form is estimated to take 0.2 hours to compiete. Time wlll vary depending upon the needs of the Individual

__ case. Any comments on the amount of time you are requlired ta complete this form should be sent to the Chlef information Officer, Patent
and Trademark Otfice, Washington, DC 20231, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. -SEND TO: Assistant
Cammissioner for Patents, Washington, DC 20231.

IPR2014-01030/ TSMC-1018
Page 169 of 178




- William E. Alford, Reg. No. 37,764; Farzad E. Aminl, Reg. No. P42,261; Aloysius T. G+
AuYeung, Reg. No. 35,432; William Thomés Babbitt, Feg. No. 39,591; Carol F. Barry, Reg. . = .
* No. 41,600; Jordan.Michael Becker, Reg.No. 39,602; Bradley J. Bereznak, Reg. No. 33,474; .
Michael A. Bernadicou, Reg. No. 35,934; Roger W. Blakely, Jr.,-Reg. No. 25,831; Gregory D. . .
- Caldwell, Reg. No. 39,926; Ronald G, Card, Rég. No. 44,587; Andrew C.Chen, Reg. No.” '~
" 43,544; Thomas M. Coester, Reg. No. 39,637; Alin Corie, Reg. No. P46,244; Dennis M. " .
deGuzman, Reg. No: 41,702; Stepheri M. De Klerk, under 37 C.F.R. § 10.9(b); Michae} .~ . -
- Anthony DeSanctis, Reg. No.39,957; Daniel M.-De Vos, Reg. No..37,813; Robert Andrew . |
_ Diehl;Reg. No: 40,992; Sanjeet Dutta, Reg. No..P46,145; Matthew'C. Fagan, Reg.No. - - -
.. 87,542; Tarek N. Fahmi, Reg. No. 41,402; Paramitd Ghosh, Reg. No. 42,806; James Y..Go,
- Reg. No. 40,621; James A. Henry, Reg. No. 41,084; Willmore F. Holbrow 11l Reg. No, .-
* P41,845; Sheryl. Sue Holloway, Reg. No. 37,850; George W.Hoover |l, Reg. No. 32,992; -
Eric S; Hyman, Reg. No.30,139; William W. Kidd, Reg. No: 31,772; Sang Hui Kim, Reg.No.
40,450; Eric T. King, Reg. No. 44,188; Erica W. Kuo, Reg. No..42,775; Kurt P..Leyendecker,. .
* Reg. No. 42,799; Michae! J. Maliie, Reg. No. 36,591; Andre L. Marais, under-37 C.F.R. §.
- .10.9(b); Paul A. Mendonsa, Reg. No. 42,879; Darren-J. Milliken, Reg. 42,004; Lisa A. Norrls,
* Reg. No. 44,976; Chun M. Ng, Reg. No. 36,878; Thien T. Nguyen, Reg. Ng: 43,835; Thinh V..~~~
-~ Nguyen; Reg. No. 42,034; Dennis A, Nicholls, Reg. No. 42,036; Daniel E. Ovanezian, Reg." - - L
-No. 41,236; Marina Porinova, Reg, No. P45,750; - Babak Redjaian; Reg. No. 42,096; William. -
* F. Ryann, Reg. 44,313; James H. Salter, Reg. No. 35,668; Williim W. Schaal, Reg: No.” -
-39,018; James C. Scheller,Reg. No. 31,185; Jetirey-Sam Smith, Reg. No. 39,377, Maria:
McCormack Sobrino; Reg. No. 31,639; Stanley W. Sokoloff, Reg, No. 25;128; Judjth A.
‘Szepesi, Reg. No. 39,393; Viricent P. Tassinari, Reg. No, 42,179; Edwin H. Taylor, Reg. No.

" 25,20; John F. Travis, Reg. No. 43,203; George G: C. Tseng, Reg. No. 41 ;355; Joseph A.

Twarowski, Reg. No. 42,191; Lester J. Vincent, Reg. No. 31,460; Glenn E. Von Tersch, Reg.
No. 41,364; John Patrick Ward, Reg: No. 40,216; Mark L. Watson, Reg. No. P46,322; -~ *

. Thomas C, Webster, Reg, No, P48,154; Charles T, J. Weigell, Reg. ‘No. 43,398; Kirk D.

Williams, Heg. No. 42,229; Jarties M. Wu; Rég. No. 45,241; Stevén D. Yates, Reg. No.
- 42,242; and Norman Zafman, Reg: No. 26,250, my patent aftorneys, and Justin M. Dillon; -
" Reg. No. 42;486;.my patent agent, of BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP; }
. with offices located at 12400 Wilshire Boulevard, 7th Floor, Los Angeles, California 90025, - -
* teléphone (310) 207-3800,-and James A. Thein, Reg.No. 31,710, my patent attorney. =
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’}odse type & pius sign (+) insids this box—), EF{

Unler the Paperwork Reduction Act'of 1995, no persor._

PTO/SB/83 (11~ 96)
mve"-'wr use through 6/30/99. OMB 0651-0035

- Patent and Trademark Q u.S. DEPARTMENT OF COMMERCE
are Taquired | to respondto a callsction of Information unless it displays a valld OMB conlrol number.

[ patent Number sg86223 0Ol P\ A
: o lssue Daite [ 1nmeer
REQUEST FOR WITHDR AW A‘L 'First Named lnventor James M. Cleeves k-v *’h [ Zﬂ[}g 4‘*}
AS ATTORNEY OR AGENT . | Group Art Unit 1113 &,
: ' Examiner Name - | Duda, K. : Nopaes”
L Attomey Docket Number '91 6820.P048DC v )

To:  Assistant Commissloner for Patents
Washington, DC 20231

I hereby epply to withdraw as attorney or agent for the above identified application.

The reasons for this request are:
Discontinuation of the attorney client rela‘llonsmp

E] The correspondence address ls NOT affected by this whhdrawel ]
2 R Change the correspondence address and dlrect all future correspondence to

CORRESPONDENCE ADDRESS

O customer Number [
|or . '

] -—%

Place Customer Number
Bar Code Label here .

1 O Tvonsi Name  {Paul Rauch of Brinks, Hoter Gllaon & Lione, P.C.
Address NEC Tower )
Address 1455 North Cltyfrom Plaza Drlve. Suite 3600 o
City Chicago . | State | | zip| 60611-5509
Country ] . ' : i
Teléphcne | Fax |

| This request is enclosed in triplicate.

Name Tarek F

Reg, No:: 41,402

e

-Date ZZ AM

Note: W:théraw(l Is effective when approved rather than when received.
Unless there are at least 30 days between approval of withdrawal and the exp:rat!on date of a time -
period for response or possible extenslon perlod, the request to wlthdraw is normally dlsapproved.

Burden Hour Statament: This form Is estimated to Iake 0.2 houra to comipiete, Time wllt vary depanding upon the needs of the individual
case. Any comments on the amount of time you are required to.complete this form should.be sent 1o the Chief Informatlon Officer, Patent

and Trad k Office, Was!
Commiss{oner for Patents, Waahlnglon. DC 20231.

, PC.20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant
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William E. Alford, Reg. No. 37,764; Farzad E. Amini, Reg. No. P42,261; Aloysius T.C.
AuYeung, Reg. No, 35,432; William Thomas Babbltl Reg. Ne. 39,591;.Carol F. Barry, Reg.
_No. 41,600; Jordan Michael Becker, Reg. No. 39,602; Bradley J. Bereznak, Reg. No. 33,474;
Michael A, Bernadicou, Reg. No. 35,934; Roger W. Blakely, Jr., Reg:No.25,831; Gregory D.
Caldwell, Reg. No. 39,926; Ronald C. Card Reg. No. 44,587; AndrewC Chen, Reg. No.
43,544; Thomas M. Coester, Reg. No, 39,637; Alin Corie, Reg. No. P46,244; Dennis M.
deGuzman, Reg. No, 41,702; Stephen M..De Kierk; under 37 C.F.A. §10. Q(b) Michael
Anthony DeSanctis, Reg. No, 39,957; Daniel M. De Vos, Reg. No. 37,813; Robert Andrew

- Diehl, Reg. No. 40,992; Sanjeet Dutta, Reg: No, P48, 145; Matthew C. Fagan, Reg. No:
37,542; Tarek N..Fahmi, Reg. No. 41,402; Paramita Ghosh, Reg. No. 42,806; James Y. Go,
Aeg. No. 40,621; James A. Henry, Reg. No. 41,064; Willmore F. Holbrow Hil, Reg. No.
P47,845; Sheryl Sue Holloway, Reg. No: 37,850; George W Hoover li, Reg. No. 32,992;

Erlc 8. Hyman, Reg. No. 30,139; William W, Kidd, Reg. No: 31,772; Sang Hui Kim, Reg. No.
40,450; Eric T. King, Reg. No. 44,188; Erica W. Kuo, Reg. No. 42,775; Kurt P. Leyendecker,
Reg. No. 42,799; Michael J. Mallie, Reg. No. 36,591; Andre L. Marais, under 37 G.F.R. §
10.9(b); Paul A. Mendonsa, Reg. No. 42,879; Darreni J. Milliken, Fag. 42,004; Lisa A. Norris,

Reg. No, 44,976; Chun M. Ng, Reg. No. 36, 878; Thien T. Nguyen, Rég. No. 43,835; Thinh V.

’ Nguyen; Reg. No. 42,034; Dennis A. Nicholls; Reg. No. 42,036; Daniet E. Ovanezian, Reg.
No. 41 236 Marina Portnova, Reg. No. P45,750; Babak Redjaian, Reg. No. 42,096; William
F. Ryann, Reg. 44,313; James H. Salter, Reg. No. 35,668; William W. Schaal, Reg. No.
39,018; James C. Scheller Reg. No. 31,195; Jafirey Sam Smith, Reg. No. 39,377; Maria
McCormack Sobrino, Reg. No. 31,639; Stanleyw Sokoloff, Reg. No. 26,128; Judith A, )
Szepesi, Reg. No. 39,393; Vincent P. Tassinari, Reg. No. 42,179; Edwin H. Taylor, Reg. No.
25,129; John F. Travis, Reg. No. 43,203; George G. C. Tseng, Reg. No. 41,355; Joseph A.
Twarowski, Reg. No. 42,191; Lester J. Vincent,.Reg. No. 31,460; Glenn E. Von Tersch, Reg.
No. 41,364; John Patrick Ward, Reg. No. 40,216; Mark L. Watsan, Reg. No. P46,322;
Thomas C. Webster, Reg. No. P46154 CharlesT J. Weigell, Reg. No. 43, 398: Kirk D,
 Williams, Reg. No. 42,229; James M. Wu, Reg. No. 45,241; Steven D. Yates, Reg. No.

* 42,242; and Norman Zafman, Reg. No, 26,250; my patent aftorneys, and Justin M. Dillon,
Reg. No. 42,488; my patent agent, of BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP,
with offices located at 12400 Wilshire Boulevard, 7th Flgor, Los Angeles, California 90025,
~ telephone (310) 207-3800, and James R. Them, Reg. No 31,710, my patent attorney.
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—> - ' - PTQ/SB/83 (11-86)
/ﬂse type & plus sign (+) nside this box EH : Appraveqr-use through 6/30/99..OMB 0651-0035 +

. Paten( and Trademark € U.S. DEPARTMENT OF COMMERCE
Under the Paperwark Heducﬂon f\QS!i @ 50r . AFO required to respond fo a collecﬂon of information unlass it dlsplays & valid OMB conlrol number.

F ' R PatentNumber . - [5686223 . . T )
MARZ 0200 lssueDate 117111997 - ’
REQUEST FO 1Tl £ WAL | First Named | lnventer James M. Cleeves
AS ATTORNEV-GHFAGENT ~ [CrowadUnt |11

ExaminerName - |Duda, K

Attorney Docket Number 016820.P048DC

To: Assistant Commissioner for Patents
Washington, DC 20231

| hereby apply to wnthdraw as attorney or agem for the above 1dent|fled apphcahon

The reasons fcr this request are:
Discontinuation of the attorney client relationship.

1. [ The correspondence address is NOT aﬁécted by this withdrawel
2 . change the- correspondence address and dlrect all iuture correspondence to:

.‘/

D,CustomerNumber| ' L I _“‘9 ' BarCodeLabe}here

conasspouoence ADDRESS Place Customer Number

OR

Firm or

O |ndividualName  [Paul Rauch of Brinks, Hofer Glison & Llone, P.C.

| Address

NBC Tower

. Address

" 1455 North Cltyfront Plaza Drlvel Suite 3600

" City

lchicago - [smtel L Ile| 60611-5599

- _Country

Telephone :

This request is enclosed in-lriplit;ate.'

| Fx lj

Name

Signature |

T v. : neg.ue_:.vn,véoé‘,
U2

Date T

o/ oo

Note: Wlthéranl is effectlva when approved rather than when rece:vad o
Unless there are at least 30 days between approval of withdrawal and the explration dale of a time °
period for response or possible extenslon period, the request to w:thdraw is normally disapproved.

‘Burdén Hour Statemant This form Is.sstimatéd o take 0.2 haurs to completn Tlme wiil, vary depending’i upon the neads of the lndivldual

. tase. Ay comments oh the amcint of time you are required t complets this form should he sant i the Chilef Infotmation Oﬁ‘icer, Patent
and Trademark Qffice, Waahlngton, bc 20231 DG NOT SEND FEES OR COMPLETED FOHMS TO THIS ADDHESS SEND TO: Asslstant
Commlsaioner for Petents, WAshlngton. DC 20231, ’ ’
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~ William E. Alford, Reg. No. 37,764; Farzad E. Amini; Reg. No. P42,261; Aloyslus T..C.

" AuYeurig, Reg. No. 35,432; Wiliam Thomas Babbitt, Reg. No. 39,591; Carol F, Barry, Reg.
No. 41,600; Jordan Michael Becker, Reg. No. 39,602; Bradley J. Bereznak, Reg. No. 33,474;
Michael A. Bernadicou, Reg. No. 35,934; Roger W. Blakely, Jr., Rég. No. 25,831; Gregory D.

.. Caldweli, Reg. No. 39,926; Ronald C. Card, Reg. No. 44,587; Andrew C. Chen, Reg. No.

43,544; Thomas M. Coester, Reg. No. 39,637; Alin Corie, Reg. No, P46,244; Dennis-M.
. deGuzman, Reg. No. 41,702; Stephen M. De Klerk, under 37 C.F.R. § 10.9(b); Michael
Anithony DeSanctis, Reg. No. 39,957; Daniel M. De Vos, Reg. No. 37,813; Robert Andrew
Diehl, Reg. No. 40,992; Sanjeet Dutta, Reg. No. P46,145; Matthew C. Fagan, Reg. No.
37,542; Tarek N. Fahmi, Reg. No, 41,402; Paramita Ghosh, Reg. No. 42,806; James Y. Go,
Reg. No. 40,621; James A. Hénry, Reg. No. 41,064; Willmore F. Holbrow Il Reg. No.
P41,845; Sheryl Sue Holloway, Reg. No. 37,850; George W Hoover I, Reg. No. 32,992;
Eric S. Hyman, Reg. No. 30,139; William W. Kidd, Reg. No. 31,772; Sang Hui Kim, Reg. No.
40,450; Eric T. Kirig, Reg. No. 44,188; Erica W. Kuo, Reg. No.-42,775; Kurt P. Leyendecker,
Reg. No. 42,799; Michael J. Mallié, Reg. No. 36,591; Andre L. Marais, under 37 C.F.R. §
10.9(b); Paul A. Mendonsa, Reg. No. 42,879; Darren J. Milliken, Reg. 42,004; Lisa A, Norris,
- Reg. No. 44,976; Chun M. Ng, Reg. No. 36,878; Thien T. Nguyen, Reg. No. 43,835; Thinh V.
Nguyen, Reg. No, 42,034; Dennis A. Nicholls, Heg. No. 42,036; Daniel E. Ovanezian, Reg.© ~
No. 41,236: Marina Portnova, Reg. No. P45,750; Babak Redjaian, Reg. No. 42,096; William
F. Ryann, Reg. 44,313; James H. Salter, Reg. No. 35,668; William W. Schaal, Reg. No.
39,018, James C. Scheller, Reg. No. 31,195; Jefirey Sam Smith; Reg. No. 35,377; Maria
McCormack Sobrino, Reg. No. 31,639; Stanley W. Sokoloff, Reg. No. 25,128; Judith A.
Szepesi, Reg. No. 39,393; Vincent P. Tassinari, Reg. No. 42,179; Edwin H. Taylor, Reg. No.
25,129; John F. Travis, Reg. No. 43,203; George G. C. Tseng, Reg. No..41,355; Joseph A,
Twarowski, Reg. No. 42,191; Lester J. Vincent, Reg. No. 31,460; Glenn E. Von Tersch, Reg.
" No. 41,364; John Patrick Ward, Aeg. No. 40,216; Mark L. Watson, Reg. No. P46,322;
Thomas'C. Webster, Reg. No, P46,154; Charles T. J. Weigell, Reg. No. 43,398; Kirk D.
"Williams, Reg. No. 42,229; James M. Wu, Reg. No, 45,241; Steven D. Yates, Reg..No."
42,242: arid Norman Zafman, Reg. No. 26,250; mypatent attorneys, and Justin M. Dillon,
Reg. No. 42,486; my patent agent, of BLAKELY, SOKOLOFF, TAYLOR-& ZAFMANLLP,
with offices focated at 12400 Wilshire Boulevard, 7th Floor, Los Angeles, California 90025,
telephone (310) 207-3800, and James R. Thein, Reg.-No. 31,710, my patent attorney.
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" PATENT APPLICATION FEE DETERMINATION RECORD

Effective October 1, 1936

Applicatlcmor Docket Number

CLAIMS AS FILED - PART |

OTHER THAN
(Column 1) {Column 2) SMALL ENTITY OR  SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE FEE
BASIC FEE OR 770.00
TOTAL CLAIMS minus 20 = / on | x$22=
¥
INDEPENDENT.GLAIMS : ! S 3= ( D X40= on| xeo=
7
MULTIPLE DEPENDENT CLAIM PRESENT
+130= OR +260=
* i the ditference In column 1 [s less than 2ero, enter "0 In column 2 )
TOTAL or  TO® | / 7
N i e
CLAIMS AS AMENDED - PART It OTHER 1/HAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
HIGHEST
< NUMBER PRESENT ADDI- ADDI-
= PREVIOUSLY EXTRA RATE | TIONAL RATE | TIONAL
Z PAID FOR FEE FEE
= . . -
g Total Minus = x$11= OR | x$22=
E Independent| ™ Minus b = X40= OR | x80=
Py
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= or | +260=
TOTAL o TOTAL
{Column 1) (Column?)  (Column3) - ADPIT FEE ADDIT. FEE
CLAIMS HIGHEST :
m NUMBER PRESENT ADDI- ADD!-
| PREVIOUSLY EXTRA RATE TIONAL RATE TIONAL
z PAID FOR FEE FEE
= ) -
o |Total Minus = x$11= OR | x$22=
=
“EJ Independent{ * Minus * = X40= OR | x80=:
<
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= OR | +280=
_ TOTAL OR TOTAL
(Cofumnn 1) {Column 2) (Column 3) ADDIT. FEE ADDIT. FEE
HIGHEST '
- PREVIOUSLY | EXTRA RATE | TIONAL RATE | TIONAL
& PAID FOR FEE FEE
Z ot . Minus | - x$11= oR | x$22=
=
E Independent| * Minus A = X40= OR | x80=
< N
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= OR | +260=
” Il he entry in calumn 1 i less than the entry in column 2, write “0" in colurn 3. TOTAL TOTAL
" If Ihe *Highest Number P ly Paid For’ IN THIS SPACE is less than 20, enter “20.” A OR
“*{ the *Highest Number pii&‘éﬂi& Paid For IN THIS SPAGE I2 loas than 3] oot e ADDIT. FEE ADDIT. FEE

The “Highest Number Previously Paid For” (Total or Independent) is the hlgnesl number found in the appropriate box In column 1.

FORM PTO-875
(Rev. 10/96)

“U.S. Govemmenl Printing Office: 1995 - 413-288/43191

. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

®
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- Application or Docket Number
PATENT APPLICATION FEE DETERMINATION RECORD
Effective October 1, 1994 ARLSTO )T
i /7
CLAIMS AS FILED - PART | : OTHER THAN
{Column 1} (Column 2) SMALLENTITY OR  SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE FEE
. 7
BASIC FEE on [REEsE] 730.00
TOTAL CLAIMS [{  mins20=|" — oR | x$22=
INDEPENDENT CLAIMS / minus3= * — oR X76=
MULTIPLE DEPENDENT CLAIM PRESENT
+120= OR +240=
* It the differenca in column 1 is less than zero, enter "0” In column 2
TOTAL or TomL | 2320
CLAIMS AS AMENDED - PART Il ; OTHER THAN
(Calumn 1) (Column 2) _(Column 3) SMALL ENTITY O©OR SMALL ENTITY
CLAIMS HIGHEST :
g 1 REMAINING NUMBER PRESENT ADDI- ADDI—
= PREVIOUSLY | EXTRA RATE | TIONAL RATE | TIONAL
g PAID FOR . : FEE : FEE
= - .
A [Totat * Minus = *x$11= on | x$22=
=
g Independent| * Minus i = X38= OR | x76=
L~ 4
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +120= or | +240=
- TOTAL OR TOTAL
{Column 1) (Column?) . (Column3) ~ "PPIT-FEE ADDIT. FEE
HIGHEST
0 NUMBER | PRESENT .| ApbI- ADDI-
- AFTER : PREVIOUSLY EXTRA HATE | TIONAL RATE | TIONAL.
I_Zu AMENDMENT PAID FOR FEE FEE
= » of - N L
% j r Minus * - X$11= OR | x$22=
g Independent| * ; 2 Minus i 8 = I~ | x38= OR | x76=
2 .
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +120= OR | +240=
TOTAL OR TOTAL
(Column 1) (Column 2) (Coumn3)  ADDIT.FEE ADDIT. FEE
CLAIMS HIGHEST -
[&] REMAINING NUMBER PRESENT ADDI- : ADDI-
- AFTER - PREVIOUSLY EXTRA RATE | TIONAL RATE | TIONAL
E 5| AMENDMENT PAID FOR FEE FEE
= ; ) N N
% Tota! * /g Minus * 20 1= O x$11= é %H X$22‘
%-‘ Independent| * 2 Minus i &S = 6 ‘ J%ﬁ —FWon s ?ﬁ'-‘?,' .
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM +120= s OR +240¥ .
* |t the entry in column 1 s less than the entry In column 2, write *0” in sofumn 3. .
et lhz “eﬁigulenstc :l:gger ;ra?/sirs)uslaynPai':l Frrl)lr‘y HSI‘ %’?—iilsmls-'PAgEi‘; lessr}hanugllz)r: enter 20." ADD ITI'OIIQE OR oD TOTQI:'
**If the Highest Number Previously Patd For” IN THIS SPACE IS less than 3, enter “3." : ADDIT. Fi
The Highest Number Previously Paid For” (Total or Independent) is the highesl number found in the appropriate box in column 1.

FORM PTO-875
(Fev. 10/94)

Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE
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