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(310) 207-3300
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the Power in the prior application is encl0sed.
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communications to:
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BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN
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Los Angeles, California 90025
(408) 720-8598

(d) Address all future communications to the undersigned.

2 . LJV/wes/cak (10/01/94) Rule 60

|PR2014-O1030 / TSMC-1018

Page 13 of 178

 



 

16.. Enclosed is a photocopy of a petition for an extension of time
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5 The present invention relates generally togthe fieldjot-semiconductor

fabrication. More particularly, the present invention relates to the field of
lithography processing for semiconductor fabncat1on

 

Lithography precesses are typically used forserruconductor fabrication, for
10 example.”to form a mask over a layer to be patterned inaccordance with various

i functional and[or design requirements for fabricating a desired semiconductor ‘

device. I , V . ‘ M ‘

Fora typical lithography process, photore51st15deposited oVEr the layer to be
. patterned andIS exposedto ultraviolet rad1at1onthrough a rnask that defines the.

15 pattern to be formedf‘1n thephotoresist. The photoreSIStIS then developed to form a'
' patternedphotoreSist layer over theunderlying layer to be patternedThose

' "portions of theunderlying layer that are not covered by photoresis-t rnaythen be
etchedusing suitable etch techniques and Chemistries. The pattern in the

photoresist'15 thus replicated in the underlyinglayer
 

~20 ' - . Typical lithography processes, hon/ever, limit the size and densitywithwhich} ,

' . . semiconductor dEVices may be fabricated. For example, the rrummum resolution
capability of the lithography process determines the minimal pitch with which

' . features for a patterned layer may be printed The Ininirnum lithographic

resolution for a patterning process may. depend, forexample, .on the lens used in”;, . , fi

25 exposing photoresist'to radiation through the mask;

0 ’ . ’ _. _ ‘ , W - Attorney‘s- Docket No. 16820.]?048
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BRIEF SUMMARY ANDOB" 'CTs OF T ,  

One object of the present invention is to provide for a relatively reduced pitch
for features of apatterned layer ' 7

Another object of the present invention is to provide for the fabrication of

V 5 A " relatively denser semiconductor devices. I I

Another object of the present invention isto provide for the fabrication of
' relatively smaller-Sizedsemiconductor devices

A lithography method for semiconductor fabrication using a semiconductor
Wafer15described. F611 the lithography method, a firstimaging layer15 formed over

10 ' the semicdnductor wafer. The f-irSt1maginglayer'ispatterned1n atcordancewith a
I first pattern to form a first patterned layer The first patterned layer13 stabiliZed. A
secondimaging layer15 formed over the first patternedlayersuch that the first
patterned layer15 surrounded by thesecc'ind'imaging layer. The.second imaging

layer15 patterned1n aCCOrdance with a second pattern to form a second patterned
15 layer. . » . i i i

. Another lithographym‘ethod for s'ernico‘ndilctorfabrication using a

‘ semiconductor Water is also described For the lithography method,'an imaging (‘
layer15 formed over the semiconductor water. A portion. of the'1maging layeris

.' exposed to- radiation'1n accordance with a firSt pattern The eitposedportion of the
‘20 _ imaging layer15 stabiliZed. Theimaging layer15patternedin accordance with a

second pattern to form a patterned layer.
' Other objects, features, and advantages of the present invention will be

' apparent fromtheaccompanying drawings and from the detailed description that
follows below. , I , ‘ > _ . '

47’ ' - 7 V . .Attorney’s Docket No. 16820.P04B
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' BRIEFDES RIP-T o‘No‘r HE, 

The pre‘sent invention is illustrated by wayof example and not limitation1n “

’ the figures of the accompanying drawings,111‘ whichlike: references indicate similar _
elements and _in which: I

5 Figure 1 illustrates,’in flow diagram form, one lithography method fer

semiconductor fabrication;

Figure 2 illustrates a. cross—Sectionalviewof a Semioonductor Wafer having. a

first imaging layer being exposed to radiation through a first mask;
Figure 3 illustrates a cross-sectiOna1 Vie'w of the semiconductor wafer Of

1 ' 10 . Figure 2 after the firstimaging layer has beendeVeIoped, 1
1 V Figure 4 illustrates across-sectional View of the semieonductor wafer of 7

. Figure 3 wherea seCOnd imaging-layer isformed'over the Wager and is» being exposed
\/to radiation through a second mask; V ' 7 ' i I

Figure 5 illustrates across-sectional View.of the semiconductor wafer of

15 . Figure 4 after the second imaging layer hasbeen developed;
Figure 6 illustrates,'in flowdiagramfofin, anotherlithography method for

semiconductor fabrication; 1 , I ,,

1 Figure7 ill’ustratesva cross-sectional View ofa‘_serniconduot0r waferr'having an

imaging layer being exposed to radiationthrough afirstmask; 1
'20 I ‘ Figure. 8 illustrates a cross-seetion-al View of the semiconductOr wafer _of

Figure 7 after an exposed portion of the1maging layer has been stabilized,
Figure 9 illustrates a crOss--sectional View of the semiconductor Waferof

. Figure 8 where the'imaging _'_layer isexposedto radiation through a second mask;
Figure10 illustrates a crciss-sectionai view 6f the semiconductor wafer of

25'” Figure 9 after an exposed portion of theimaging layer has been stabilized;

i/\1 j I . , ' >Attom'e'yisDocketNo.1682017048
 

|PR2014—O103O / TSMC-1018

Page 18 of 178



10

2 Figurevll illustrates a crossesec’tional view of the semicondue't'or wafer of .

1 Figure 10 after the imaging layer has been developed:

Figure 12 illustrates,1n flow diagram form, another lithography method for
semiconductor fabrication; 1 1

Figure 13 illustrates a cross—Sectional view of 'a semiconductOr Wafer having

, an imaging layer being exposed to radiation through a first mask;
Figure 14 illustrates across-sectionalViewof the-semiconductor Wafer of ‘_

Figure 13 after an expos'e‘cl‘portion‘ol’ the imaging layer has been stabilizedi .

_ Figure 15 illustrates across-sectionalview of the 'sem'ieonduetor wafer of

Figure 1‘4l'vl-Ilherether imaging layer is exposed to .radi'ation'through _a sevzorid mask; V
and

Figure 16 illustrates across-Sectional View of-the serruconductor wafer of
‘ Figure 15 aftertheimaging layer has been developed,

Attorney/{s Docket No. 16820.1’048

 

lPR2014—01030 / TSMC—1018

Page 19 of178

 



10

15

-20

 
BETA L DESCRIPTION

Thefollowing detailed descriptmn sets forth an embodimentor embodiments
in accordance With thepresentinvention for method for reduced pitch lithography. '

In the following description, details are set forth such as specific materials, ,

v thicknesses, parameters, etc. in order to provideathorough understanding of the
present- invention. It will be evident, however, that the preSentinvention may be
practiced without these details. In other instances, well-known process steps,
equipment, etc,- have not been describedVin'p’articular1detail soras not to' obscure the '
present invention. I

Figure 1 illustrates, in flOw diagram form, one lithography method for
semiconductor fabrication. For one embodiment, the method of Figure 1 may be .

' used for semiconductor fabrication using a semiconductor wafer, ’such'as the ,

‘ semiconduCtor Water illustratedin Figures 2,3 4,_and 5 for example
For the method of Figure 1, -a semiconductor substrate 200.15 provided as

' illustrated in F1gure 2. Substrate2-00 may include any suitable semiconductor ,
7 material, 1nc1ud1ng silicon (Si) for example

As 1llustrated1n Figure 2,51 layer 210maybe formedover substrate 200 Layer
210 may include any suitable material and may beformed to any suitable thickness - A
using any suitable technique depending, f_c'>r example, on thepurposeof layer 210in
fabricating a desired semiconductor device. Layer 210 mayvinclude'one or more

layers, including device, dielectric, Contact, interconnect, _and/or-via layers for, 1
example Layer 21015 not necessary to practice the methbd of Figure 1.

As one example, layer 210 may include a layer thatls to be patterned1n

accordance with a subsequent mask layer formed Over layer 210. Layer 210 may
include a dielectric layer, including silicondioxide ($102) for example, that15 to be

5, . V‘ . V
' V Attomey's Docket No. 16820.1?048
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1,0 ’

15

20'

25

/ patterned for a contact Or interconnect layer, for example. 1 Layer 210 may also

include a layer"OVer which a via or interconnect layeiflis'to be formed: Layer 210 may

' have exposed regions to be electrically coupled by'vi'as or interconnects formed in. a

V subseéiuentlayer; '

For step 100 of Figure 1, a firstimaginglayer'15 formed over the

Semiconductor wafer As illustrated'in Figure 2, an imaginglayer 220is formed

over layer210Imaging layer 220 may include anysuitablematerial formed to any
suitable thickness using any suitable technique

, For one embodimEnt, imaging layer 220 may include a suitable positive

photoresist’, for example, that hasibeen spun-onto afth'ick‘ness of approximately
10,000 Angstroms (A) Other suitable thicknesses of positive photoresist, for

. examplein the range of approximately 1,000 A to approxunately 30,000 A,may also .

be used. For other embodiments,imaging layer 220 may includea suitable negative
photoresist, a suitable radiation-sensmve polyimide, or other suitable radiatibn-

sensitive materials fOr example For this detaileddescription, the term radiation
' encompasses any energy radiated1n the form of waves-or particles. The term '
radiation may include ultraviolet (UV) light, x~ray radiation, electron. beam or e-

beam radiation vacuum UV radiationor ion beam radiation forexample.

For step 110 of Figure 1, the firstimaging layer15 patternedin accordance with
v a first pattern to form a first patterned layer Any suitable hthographic patterning

techniq’Ue may be used and maydepend, for example, on the material used for
A imaging‘ layer 220.

Where a positive—tone imaging, material is used for imaging layer 220, Such as

V a suitable positive pho'to'resist or asuitable positive-tone radiation—sensitive

polyimide for example, imaging layer 220 may-be exposed to‘radiation through a

.é's- . 7 . .
Attorneys Docket No. 16820.1’048
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‘first mask having opaque feature 222 and clear features 221 and 223 as illustrated'1n
' F1gure 2. The first mask may include anySuitablepatternofopaque and clear

features that may depend, for example, an the des1red pattern to be formed in

Z "imaging layer 220. For this detailed descnptwn the term mask encompasses a
5 '5 _ reticle, forexample, for use in a step-and-repeatpIOJECthTl system.

I ' Imaging layer 220 may be exposed through the first mask usingany suitable
formof radiation, The radiation servesto render soiubleinasuitable developer
that portion of'1magin'g layer220 exposedtoradiati611 through clear features 221 and I
223 That portion of'imaging layer 220that has not been exposed to radiation

' , 10 ' remainsrelatively insoluble111 the developer.-

I Imaging layerr'ZZO- may then be developedym: a suitable developer to ”form a

.first patternedlayer 2325- As illustrated in Figure '31 that portion ofiiihaging layer 220
' . ‘éxposed to. radiation through the firS‘li'm‘aSl": is soluble in the I'developer and is thus

dissolved from imaging layer 220.* That portion of jinagin'g layer 220 that has not

15 been exposed toradiationis relatively insoluble111 the developer, and thus remains
to form firSt patterned layer 232.

For other embodiments Wherea'éuitahle negative-tone imaging material is
used _for'imaginglayer 220, the negatwe-toneimaging layer 220maybe exposed to V

2 any suitable form ofradiation through a smtable negatives-ton'e mask havingopaque
20 features 221 and 223 and a dear feature 222, forexample Negative-toneimaging

' materials may include a suitable negative photores1st a suitable positive photoresist
that15to be subjected to an imagereversal process, or a suitable negative—tone
radiation-sensitive polyimide for example The negative-tone imaginglayer 220

may be developed111 a suitabie developer to form a first patternedlayer232 as
25 ‘ illustrated'in Figure 3. That portion of imaginglayer 220 exposed to radiation

Q. I . . 1 Attorney’s Docket No. 16820.P048V) . I l
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through the first mask is relatively in501uble1nthe developer and thus remains to
1' _ ,formfirst patterned layer 232 That portionofimagmg layer 220 that has not been

' exposed to radiat-ion'IS soluble1n the developer and'is thus dissolved from1maging ,
layer 220. .

» For step 120 ofFigure 1, the first patterned layer15 stabilized Any suitable .
stabilization techniquemay be used and may depend, for example, on the material

1 used to form firstpatterned layer 232.

First patterned layer 23211may be stabilized towithstandsubsequent
lithographic processing steps. First patterned layer 232:1r1ay be, stabilized. to
withstand ’fc’hemical transformation as a reSult of any subsequent‘exposure to

radiation, for example. First patterned layer 232 mayalso be stabilized to withstand
dissolution by solvents during a subsequent spin-on of photoresist, for example.
First patterned layer 232 may further be. stabilized to withstand dissolution by a

’ subsequent developer, to: example

Where apositivephotoresistis used to form first patterned layer 232, a
suitable deep ultraviolet(DUV) stab111zat1ontechnique may be used to stabilize first
patterned layer 232Forone embodiment, first patterned layer 232 maybe irradiated

I p with a DUV light. source having awavelength111 therange of approx1mately 200
nanometers to .japproxi'mately 400 nanometers, for exampleand simultaneously

. heated with a temperature ramped up toiapproxirnately230 degrees Celsius, for
2 example, over an approximately 60 second period of time tor example First

1 patterned layer 232 may be irradiated at that-peaktemperature for approximately 5
seconds, for example. For other embodiments, first patterned layer 232 may be
irradiated vvith a UV light source having other suitable wavelengths, ton-example in

the range of approximately 100 nanometers-tor approximately‘SOO nanometers,1and'

-3-
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= maybe heated to‘oth'er suitable peak temperatures, forgexample1n'the'Iange of
I approximately 120 degrees Celsius to approximately 25D degrees Celsius; First

' patterned layer 232 maybe-1rrad1ated at :a peak temperature for any suitable length of ’ I
2 time, for example111 the range of approxrmately 2 seconds to approximately 60

5 ' I “seconds. . I . I

V I . Where fiISt patterned layer 232 includes a positivephotoresrst first patterned
I layer 232 maybe stabilized using other suitabletechniques. As one example, a .PFiSt

technique may be used to foIm a carbonfluorine (CF4) skin over[Wei-11$ layer , ;
® 232 bye'xpOsingthe photoresist to a fluorine ambient11191151541 techniquemay also
10- -» be used- to form a silicon dioxide (SiOz) skin over first pait’ernedlayer 232 For other

I embodiments, other suitable teohniques may be used to. formahardened skin over.
. first patterned layer 232 to stabilize first patterned layer232. For still other

embodiments, the positive photo-resist of first patterned layer 232may be subjected
to a suitable heat treatment or.to a suitable radiation treatment to stabilize first .

' 15 . . patterned layer 232. , _

Stabilizing positive photoresist for first patterned. layer 232 serves.to
I neutralize photoactive' compoundsin thephotoresnst of first.patterned layer 232.

: Upon any subsequent expoSureto radiationthen, firstpatterned layer 232 undergoes
I minimal, if any, chemicaltransformation The photoresist of firstpatteIned layer .

20 . 232 may alsobe Subjected to a subsequent spin-on of photores1st with relatively
2 minimal, ifany,dissolution bysolventsof the snbsequent- photoresist layer. The
photoresist of first patterned layer232 may furthéI be subjected to a subsequent

development With relatively Ininimal if any, dissolutionby a developer
FOr other embodiments where a negative photoresistis used to form first

25:7 ’ patterned layer 232‘, firstpatternedlayer 232 may be stabilized while first patterned

, ~99 - . ,
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' ‘ 'layer232‘is beingpatterned. Because first patterned layer 2-32 is formed 'from' that

: portion'of negative photoresist thathas-V been exposedto radiation and Ie-ndered'

' relatively insoluble in a developer, the negative photoresist :of first patterned layer
232Is able to withstand chemicaltransformation from any subsequent- exposureto V
radiation andIS able to withstand diSSolution bya subsequent developer. The

photoresist of first patterned layer232, however, may be subjected to aysuitable

stabilization technique as necessary-t0 Withstand disSolution by'solvents‘during‘ a

subsequent spin-0n of photoIesist, for example. {8 suitable_DUV stabilization

technique, a suitable prist technique, a suitable 2Mue, a suitable :heat
‘ treatment, or a suitable radiation treatment, for example,may be used to stabilize
the negative photoresist of first patterned layer 232.

a For still other embodiments'where a negativertonefradiation-sensitive

'polyimide is used to form first patteInedv layer 232,"first patternedlayer 232 may be
stabilized while firstpatterned layer 232'is being patterned Because first patterned

' layer 23215 forrned frOm that portion ofpolyunicle that has. beenexpoSed to
_ radiation and rendered Ielat'ivel-yinsolublein adeveloper the polinnide of first
patterned layer23215 able to withstand chemical transformation from any

subsequent exposure to radiation and'1s able to Withstand dissolutionby a
’ subsequent developer; The polyitnide off- first patterned 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 dissblutiOnj-bythe’ formation ‘of a'

1 subsequent layer over first patterned layer 232g'forexarnplef

TFOI step 130 of‘iF-igure 1, a second imaging layer iis‘formed oVer the

semiconductor wafer. As illustrated in Figure 4, an irnagingi'layer 240 is formed

V over first patterned ,layer232. and .Qver'lay'er 2'10. ‘Iinaging'layer 240,:is formed to

-10- ’ ,
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surround; firstpatterned layer'232 be the sidewalls of’firstpatterned layer 232. I l

' Imaging layer 240 may optimally befonned to coyer the top off- first-patterned layer

' 232 as well; imaging layer 240 may include any suitable material fOrmedto any .'

10

15

20'

25'

' i7” .

"suitable thickness using any Suitable technique.- .

For one enibod'inient, imaging layer 240 mayiifnclude a suitable Positive

, photoresist, for example, that has been spun-onto 'a thickness of approximately

‘ 10,000 A. Other suitable thicknesses of'lao'sitive photoresist, fofr examplethicknesses

approximately equalito or greater than that of first patterned layer 232, may also be

used. Imaging layer 240may'inelude other suitable‘rhaterials, including .a suitable .

neg‘ativevphotoresis‘t, a suitable radiation-sensitive polyiini‘de, or other suitable

'1 radiation-sensitive materials for exar‘nple.‘ For embodhnents where photoresist is

‘ spun-on to form iinaging' layer, 240,- first patterned; layer 232 haspreferably been

'istabili’zed to Withstand dissolution by solvents during'spin-on of the ‘photoreSist for .

imaging- laye‘r-240'.‘ - 7- V

l ‘ Fer step l400f Figure-1, the second irnagi‘ng-layer is patterned in accordance.
with a seeonti pattern to forin a second patternedla‘yerf Any suitable lithographic ' »
patterning'technique:may be used and may Hepend, for example, on the Inaterial
'uSedeor in-Laging‘;r layer 240; i I I I

Where. a positive-tone imaging material is usei'dbfot imaging layer 240, such as

‘a suitable positive photoresistor a suitable positiye—toneradiation-sensitive

polyimide for example/imaging layer 240 may be eXposed ‘to radiation through a

. second inask having opaque features242 and 244 and clear features 241,243; and 245 y

- as illustrated in Figure 4. The secondirnask may include any suitable pattern of

V opaque and clear features that-may. depend, to: example, 'on the desired pattern to be

formedfin. imaging layer 240. ‘

41k » " ' .
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Imaging layer 240may be exp05ed through thesecondmas-k using any
2 suitable form of radiation. The radiation servesto renderseluble111 a suitable
" developer that portion ofimaging layer 240 exposed to radiationthrough ‘clear

9 features 241, 243-, and 245. Thatportion ofimaging layer240 that has not been
exposed to radiation remains relatively insoluble1n the developer. Asfirst

patterned layer232 has been stabilised firstpatterned layer 232 undergoes minimal,
if any, chemical transformationas a result of any eXpoSure to radiation for _

- patterning imaging layer 240.
Preferably, first patterned layer 232 does not affect in a material manner the

lithograpliic patterning of imaging layer 240.» V That is, first-patterned layer 232 ,

preferably does not materially affect the desired patterning of imaging layer240, for

example,'by refleeting any radiation; first patterned layer 232' maybe treated using .

any-suitable .p‘roces'sin'g technique; such sableaching or baking for example, as

’nECessaryrto avoid or minimize adverse effeets by first patterned" la‘y'er'232' in.

‘ patterning imaging layer 240. For one embodiment, the material used for first
patterned layer 232 may match 'or Substantially match the optical andmass
proporties, for example, of the material used for'imaging layer 240 so as avoid 0r

. {minimize any reflection of radiationin patterning imaging layer 240.

Imaging layer 240may then be deVeloped'in a‘ suitable develbper to form a
’ i'gsecond patterned layer that includes features 251 and 253. As illustratedin Figure 5,

I that portion of'1rr1aging layer 240 exposed toradiation throughthesecond mask'15

solublein the developer andris thus dissolved fromimaging layer 240. That portion
of1maging layer 240 that has not been exposed to radiation"15 relatively insoluble1n
the developer, and thus remains to formfeatures251 and 253 for the second

1 patterned layer. As‘first patterned layer 232ha’s- bean;stabilized, first patterned layer

' V 412—
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23215 relatiVely insolublein developer and thusundergoes relat1vely minimal, if
any, dissolution for the development ofImaging layer 240;

For other embodiments where a suitable negative-t0ne imaging material15
used forImaging layer 240, the negative-toneimaging layer240may be exposed to

5 any suitable form ofradiation through a suitable negat1ve-tone mask havmgopaque
V features 241, 243, and 245 and clear features242 and 244, for example. Negative——tone

imaging materialsmay include a-suitable negat1ve-photoresist, a: suitable positive

photoresis‘t that is tobeSubjeCted to an image reversalprOce'ss,or a suitable I

negative—tone radiation-sensitive poly1midefor example. The negative—tone
. 10 l imaging layer 240 may be developedIn a suitable developer to form features 251 and '1

253 for the second patterned layer as illustratedin Figure 5. That portion of'Imaging l ' I 1

layer 240 exposed to radiationthrough the second maskis relatiVely insoluble in the ' I
developer and thus remains to form features 251 and'253. That portion Ofimaging

1 layer 240 th'a't has not been exposed to radiatibn1‘s soluble"1n the developer and is
15 ‘ thus dissolved from imaging layer240 ,- 1 - ._ , ' l V ' » E

i For one embodiment for the method of Figure 1, a suitable positive 1

photo‘resist may be used for bothImaging layers 220 and 240 whilea Suitabledeep
"ultraviolet (DUV) stabilization technique may beused to stabilize thepositive
photoresist for first patterned layer 232. Foranother embod1ment a suitable

V 20 negative photoresist may be used for bbthImaginglayers 220 and 240. ‘1 , V .
Fora further embodiment for the method of Figure '1, imaging layer 220 may 7

' include a suitable. positive photoresist and may be expoSed through aV-suitable

negative-tone mask, Irriaging layer 220 may then be subjected to‘altmitable image
reversal process to form first pattemed-layer.'232.” The image reverSalvproceis's

25 preferably serves to- StabilizeifirSt patterned layer 232.- "The photoresist of first

 
‘ ~13— . I . .
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patterned layer 232, hoWever, may be Subjected to a suitable stabilization technique, '
such as a suitable DUV stabilization technique for example, as neceSsary to-
withstand dissolution by solvents during a subsequent spin—on of photoresist;
Imaging layer 240 for this embodiment may include any suitable materialand may

5 , ‘ ,bepatterned using any suitable lithographic patterning technique to form the second-

patterned layer.

As a reSult of the'.methc'1d 'ofFigure 1,711 Single-Pattemed. layer is formed over

I layer_210 as. illustrated'in Figure 5. yThiéiSinglepatterned'l’ayer is'v‘forrmed from the

patterningoil-imaging layer 220 and'the stibsequen't patteming'of imaging layer 240
10 v ' F1gure 6 illustrates,1n flow diagram form, another hthography method for-

semiconductor fabrication For one embodiment, the method of Figure6 may be
. used for semiconductor fabricationusmg asemiconductor W,afer such as the

v semiconductor wafer illustrated'in Figures 7, 8, 9,10,1511 11 forexample.
For the method ofa Figure 6, a semiconductor substrate 40015 provided as

15- ' illustrated inFigure 7 Substrate400 mayinclude any suitable semiconductor
material, including silicon (Si) for example. ‘ I l

, As illustrated» in Figure 7, a layer 410 may be formed oversubstra‘teétOO.’ Layer
‘ 410Vr'nay include any suitable material and may be formed to any ,suitabl‘ethiclcness
, using any suitabletechnique depending, for example, on the purpose of‘layer410 in

20 V’ I fabricating a desired semiconductor detiic'e.'_ The above discussion pertaini'ngto layer
210 for the method of Figure 1 alsopertains t0'layer-410 for the method of. Figure 6.

For lstep 30001: Figure 6,. an imaging layeris formed Over the semiconductor
- water. As‘ illustrated in Figure 7, an imaging layer 420 issformed over layer 410.

Imaginglayerl4‘20s‘rna'y‘include any: suitable material {01111111116 any suitable ’ I
25 " thickness using any suitable technique.

. » . ' ' '714‘ . ’ .' _
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Forone embodiment, imaging layer 420may include a suitable .pOsitive
photoresiSt, for example, that has been spun-on to a thickness of approximately _

' ' 10,000 A. Other suitable thicknesses of positive photoresi-st, for example1'11 the range
of approximately 1 ,000 Ato approximately 30,000 A, may also be used. For other

embodiments, imaging layer 420 mayinclude other suitable radiation--sensitive
materials.

For step 310 of Figure 6, theimaging layer15exposed to radiatiOn'1n
. accordance witha firSt- pattern. Imaging layer420 maybe eXposed'in accordance with

any suitable pattern using any suitable form of radiation.

Imaging layer 420 maybe exposedto radiation througha first mask having
j opaque features 421 and 423 and clear feature 422 as illustrated-1n Figure 7. _The first .

mask may includeanysuitable pattern of opaqueand clear features that may.
depend, for eXample, on the desiredpattern to be formed1n imaging layer .420
Where a positive photoresistis usedforImaging layer 420 andis to be subjected to
an image reversal process, the first mask may be asuitable negativewtone maskto '
form the desired pattern in imaging layer 420; i

For step 320 of Figure 6 that portion of theimaginglayer exposed to radiation
. 'is stabilized. Anysuitable stabilization techniquemay be used and may depend, for .

example, on the material used to form imaging layer 420. As illustrated'in Figure 8,
an exposed portion 432-ofimaging layer 420 has been stab1l1zed I ‘ I i

V Exposed portion432 of'imaging layer 420 maybe stabilized towithstand
subsequent lithographicprocessing steps. Exp056d portion 432 may be Stabilized to
withstand chemical transformation as a result ofany subsequent exposure to
radiation, for example. ExpOsed portion432 may also be stabiliZed. to withstand
dissolution bya subsequent deVeloper, for. example.

as
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.Wherea suitable positive‘pliotoresist is uSed'to tomi imaging layer 420, a
' Suitable'imagereversal process may be used to stabilize exposed portion 432 of
' imaging layer 420 For one embodiment, imaging layer 420 may be, after the

exposure to radiation through the first mask,subjected to an ammonia (NI-13)
ambient and heated to a temperature of approximately 95 degrees Celsius, for

example, in an approximatelyl600' torr environment, for example, 'for‘ approximately _

45 minutes, for example. Other suitable temperatures, pressures, andperiods of
time may also be used. Temperaturesmay range from approximately 80 degrees

' Celsiusto approximately 110 degrees Celsius, for example. Pressures may range '
. from approximately 500 torr to approximately 760torr, for example. 'l‘ime periods

I~ may range from approximately 30 minutes tovapproximately60 minutes, for

' example._

Forother embochments,a suitable positivephotoreSist may be usedfor
‘ imaging layer 420 such that heatingimaging layer 420 invokes theimage.reversal

'15 '

20

25

14'

. process to stabilize exposedportion 432.
Stabilizing positive phdtoresist1nexposedportion432 serves to neutralize

photo-active compounds‘In exposed portion 432. Upon any exposure to radiation I
then,exposed portion 432 undergoes minimal, if any, chemical transformation
Exposed portion 432 may also be subjectedto a subsequent development with

V relatively minimal if any, dissolutionbya developer.
1 For step 330 ofFigure 6, theimaging layer15 exposed toradiationin

accordance With a second pattern Imaging layer 420 may be exposedin accordance
with any suitable pattern using anysuitable form of radiation 77 V

Imaging layer 420may be exposed to radiation through a second mask having
opaque features 441, 443, and 445 and clear features 442 and 444 as illustratedIn.

4164' - >
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Figure9. The second maSk may include anysuitable pattern ofopaque and clear
' 1 . features that may depend, fur example,on the desired pattern to be formedin

' imaging layer420 Wherea positivephotore51stis usedforimaging layer420 and15

to be subjected to an image reversalprocess, the second mask maybea suitable

' 5 ' negative-tone mask to formthe desired pattern in imaging layer 42.0
Forstep340 of Eig-ure 6, that portion of theimaging layer exposed to radiation >

for step. 33015 stabilized. Any suitable.stabiliza_tiontechnique may be used and may

’ depend, for example, onthe material Vused‘tol form‘irnia‘ging layer 420. As 111111511345 .

in Figure 10, an eXposed portion 431 and 433 of imaging layer 420 hasbeen stabilized.
* 10', . ' Exposed pOrtion 431 and 433 of-'imaging layer 420maybe stabilizedto

withstand subsequent lithographic processing steps Exposed portion431 and 433
may be stabi1ized to withstand chemical transformation as- a resultof any subsequent

exposure to radiation, for example. Exposed portion 431 and 433 may also be
. _ stabilized to withstand dissolution by a subsequent developer, for example

' '3 15 ‘ , ' . Where a suitable positive photoresist"1s used to form imaging layer 420, a
‘ Suitableimagereversal process maybe used to stabilize Exposed portion 431 and433 I

ofimaging layer 420, For one embodiment imaging layer 420maybe subjected to an-
image reversal processsimilarto the image reversal processused to stabilize
exposed partio‘n432. The above discussion regardmgthe image reversal process for

20 exposed portion 432 similarly applies for stabilizing exposed portion 431 and 433.
V Stabilizing the positivephotoresist.mexposed portion431and 433serves to

. neutralizephotoactive compoundsinexposed portion 431311111 433 Upon any
exposure to radiation then, exposed 139310119131 and 433 undergoes minimal, if any,
chemical transformation Exposed portlon 431 and 433 may also be subjected to 'a

, 4174
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’7 subsequent deVelopment withrelzatively rriinirrial, if any, diSsolution by a' I

 
developer. ’2 I

‘Where positive photo'resist hasbeen subj'e‘c'tedl'ito animage reversall'process to

render‘eXpOSed portions 431,432,;1nd 433'relafively insoluble, imaging layer 420 may V
‘5 I be subjected to a floodexposure of rad1at1ontorender theremaming portion of

'- irna'ging lay-er 420 soluble for development This remaining portion ofImaging
‘ ‘ layer 420 has not been previously exposed to radiation through the first orsecond

' masks. Imaging layer 420 may be flood exposed using. any suitable form of radiation.
For one embodiment, the positive photoresist of imaging layer420. may besubjected

'10 l to} approXirhately 600 *millijoules of aclollirn'ate‘d lightrbea'm approximately 365
; nanometers in Wavelength for this flood'e‘xposure; As portions 431 ,' 432, and 433 of

imaging layer 420 have been stabilized, portions 431, 432, and: 433 undergo minimal, .
' if- any, chemical tranSfOImation as a result of any exposure toradiation for

patterning imaging layer 420. _‘ l I h I
15 ‘ ‘ I For step 350 ofFigure 6- the imagm'g layer'1s developedto form a patterned

V layer. Imaging layer 420may be developedin anySuitable developer to form a

' patterned layerthat includes portions 431,432 and 433 as illustrated1n Figure 11 As
portions 43], 432511111 433 of'imaging layer 420 ha’Ve been_stab1liz‘ed,' portions 431,

. 432, and 433 are relativelyinsoluble'in developer and thus undergo relatively
2O minimal, if any, dissolution. Portions 431,432, and 433- thus remain to form

1 Z features 431, 432, and 433 for the patterned layerafter development. Theremaining
: portion of1mag'ing layer 42015 dlssolved from'imaging layer 420 in.the developer.
7 As a result of the method of Figure 6, _'a singlepatternedlayer is formedover

' layer 410 as illustrated1n Figure 11.

-18- y
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F01 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 6, imaging layer 420 may beexp6se'd to radiation

15

20.

through afirst suitable negative-tone mask as illustrated in Figure 7. The exposure
of the polyimide to radiation for step 310 of Figure6 serves to stabilizeexposed '

3 portion432 for step320 of Figure 6 as i]l11.st'ratedi11 Figure8. Upon any subsequent V
”exposureto radiation, exposed portion 43211:11.1;ng Hfinlm-al, if any, chemical

transformation. ExpOSed portion 432 may also be subjected-teasubsequent .

development yvith relatively minimal, if'a'ny, diSsolu'tiOn byi'a developex, ‘
Forstep 330 of Figure 6 imaging layer420may be eXpoSed to radiation

'- through a--sec0nd suitable negative-tone mask, asillustrated111 Figure 9 The
exposure of the pol-yimide to rad1at1on for step 33061111311112 6 serves to stabiliZe

exposed portion 431 and 433 for step 340 Of Figure 6 asilluStra‘tedinFigure- 10

Exposed portion 431 and433may be subjected toa subsequentdevelopment with
relatively minimal, ifany, dissolution by a developer.

, For step 350 of Figure 6 the polyimide ofImaging layer 420 may be developed
inany suitable developer to forma patterned layerthat includes pertions 431, 432,
and 433 as illuStrated111 Figure 11. The reSulting single patterned layer may then be
finallycured using a suitable heat treatment.

Figure12 illustrates,'in flowdiagram form, another hthography -In’etl1'od for
' semiconductor fabrication For one embodiment, the method of Figure 12 may be

1

’10 -.

used for Semieonductor fabrication using a semiconductor wafer, such asthe ,

Semiconductorwafer illustratedin Figures 13, ’14,. 15', and 16 for example.
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5 . A » ' For the method of a Figure 12,11 semiconductor substrate 600 is provided as

. ' I 1 V. illustrated1n Figure 13. substrate 600 may include any suitable semiconductor
. material, including silicon (Si) for example. '3 _

As illustratedin Figure 13, a layer 610 may be formed over substrate 600.
5 - V Layer 610 may inel'ude any suitable material and may be formed to any suitable

thickness using any suitable technique depending, for example, on the purpose of
layer 610111 fabricating-admired semiconductor device The "aboye discussion

pertaining to layer:210 for the method of Figure 1 also pertainsto layer 610for the
I umethod ofFigure 12. 7 i A ' I

10 I . ‘ ‘ For Step 50.0 of Figure 12, an imaging layer'15 formed overthe semiconductor
wafer.As illustratedin Figure 13, an 1mag1ng layer .620 is formed over layer 610

I Imaging layer 62-0 may include any suitablematerial fenned to any suitable .
thickness using any suitable techmque A V I

For one embodiment, imaginglayer 620'1nay’inclucle 5a'suitable' positive

' 15 'photoresist, for example, that has been spun-on to.a thickness of approximately
 

‘ 10,000 A. Othersuitable thicknESses of positive photoresist, for examplein the range
. of approximately 1,000 A to approximately30,000 A, may also be used.

Forstep 510 of Figure 12‘, the1maging layer'is exposed toradiation1n V
accordance with a first pattern. Imaging layer 620maybe exposed'In accordance with

20 any suitable pattern Using any suitable form of radiation

Where a positive photoresistis used forimaging layer620‘, imaging layer 620
maybe exposed to radiatiOn through a first mask having opaque features621 and

I 623 and clear feature 622 as illustratedin Figure 13. The first mask may include any
suitable pattern of opaque and clear features that may depend, for example, on the

. 25 , desired pattern to be formed1n imaginglayer 620. Where apOsitive phOtoresistIS

. , . - 1—20 ' * .' »
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used for imaging layer 6207and is to be'Subjegted toanii-rnage-reversal process, the
: first'mask may 'be a suitablejnegatiyétone.m-askr'rto form-the; desired patternin
/ ' imaging layer 620 i I l V I

For step 520 of Figiire 12, that portion of the'imaging-layer exposed to »
5 f radiation15 stabilized. Any suitable stabilizatiOn technique uiay be‘ used and may i

I - depend, forexample, on the material usedto formimaging layer620.. As illustrated
' magma-1431' expoSed portion 632 of imaging-1112151611520 hasbeen stabilized}

Eprsed‘portion 632 at irriagin‘g layer 620 im'ay'b‘e stabiliied to'yvithStand
' , subsequent lithographic processing-steps. ' E1<posed pertioh 632111131542 stabilized, to

10 ‘ Withstand‘efhe'inical transformation as a result of any subsequent exposure to
V radiation, for example. Exposedportion 632 rnay‘also be Stabilized to withstand

1 i dissolution by a subsequent developer, for exarriple.
Where a suitable positive photoresist‘15used to formimaging layer 620, a

I . . 2' suitable1mage reversal process maybe used to stabilize exposed portion 632 of
15, I imaging layer 620. For one embodimm, imaging layer620 maybe, after the

I h r ' . exposure to radiation through‘the firstrnaslg, subjected to an anirno'nia (NI-113‘).

ambient and heated to a-te‘m'perature‘ oi approximately 95‘- degrees celsius for _
example, in an approximately 600 tort environment, forexample, for approximately
45 minutes, for example Other suitable temperatures, pressures, andperiods- of_

20 . time may also be used.Ternpe1'atures may range from approx1mately80 degrees
I~ Celsius to approximately 110 degrees Celsius,forexample I?res'.sures.1nay range
‘ from appmximately 5.00 tOrr- toapprOXiinately 760 torr, for example. Time periods : .
-5 may range from approximately 30 minutes to approximately- 60 minutes, f0_1‘- . i

7. example, ._ 1 3 ”I ‘ t 1"
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For other embodiments, a suitable positive .photoresistmay be used for
’1 imaging layer 620 such that heatingimaginglayer620 invokes the'image reversal
' process to stabilize exposed portion‘632 V

Stabilizing poSitive photoresist in- exposed portion 632 serves to neutralize
51‘ photoactive'compounds in exposed portion 632’. 'Upo‘n‘any‘éxpoéuré t0 'IédiailQn

‘ then, exposed portion 632 undergoes minimal, 11111132, chemicaltransformation.
V Exposed portion 632may also be subjected to a subsequent develoPmentwith

' relatiVely minimal, if any, dissolutiOn by adeveloper
I For ste‘p 530 of Figure 12, t’heimaging layeris exposed .to.5.111111111111111 I

10 accordance with a second pattern. Imaging layer 620 may be exposed1n accordance
with any suitable pattern using anysu1tabIe form of radiation.

Wherea positive photoresist’is used for1maging layer 620 imaging layer 620 -
' may be exposed toradiation through asecond mask hailing opaque features 642 and 1

644 and clear features 641,643, and 645‘as illustratedin Figure 15. The- second mask

15 . may include any suitable pattern of opaque and clearfea-tums that may depend, for

1 example, on the desired patternto be formed in imaging layer 620
Imaging layer 620 may be exposed through the second m‘ask using any

suitable form ‘of radiation. The radiation serves to render soluble1n a suitable

>7 develOper that portion ofimaging layer 620 exposed toradiation through clear
20- features 641, 643, and 645.. As portion 632 of imagmg layer 620 hasbeen stabilized,

portion 632 undergoesminimal, if any,chemical transformation as a result of any

exposure to radiation for patterning imaging layer 6201.. Portion 632 this remains ,-
’ relatively insolubledespite any exposureto radiation That .p’cirtion of1maging layer

620 that hasnot been exposed to radiation remains relatively insoluble in the
l 25 developer.
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IO» ‘

15» ’

"

Preferably, portion 632 offinagirig layer 620doesnot affect'in a material
" manner the subsequent lithographicpatterning of'1maging layer 620. That15,

' portion 632 preferably does not materially affect the desired subsequent patterning of
imaging layer 620, for example, by reflecting any radiation. 1

For step 540 of Figure 12, the”imaging layer15 developedto form a patterned

layer. Imaging layer 620 maybe devebpe'd'1n any Suitable developer to form a
patterned layer thatincludes features 631,632, and 633 as illustrated'in Figure 16.

I 1 That portion of imaging layer 620 exposed to radiation through thesecond mask is
' soluble1n the developer and13 thus dissolved from1maging layer 62-0. _As portion

632 of imaginglayer 620 has been stabilized, portion632is relatively insoluble'111
developer'- and thus undergoes relatively minimal, if any, diSSolutiOn for the

1 development ofimaging layer 620 That portionof1magin‘g layer620 that has not

' ' beenexposed to radiation15 also relativelyinsolublein the developer, and thus
remainstoform features 631 and 633 for thepatterned layer.

Asa result of the method of Figure12, a_ singlepatterned layer15 formed over
' _ layer 610 asillustrated1n Figure 16

20'

11

Although the methods of Figures 1, 6, and 12 are illustrated as using masks
for the selective exposure of'imaging layers to radiation, other suitable lithographic »
techniquesmay 3130 be used for the methods of Figures 1, 6, and 12.to‘expo_se

imaging layersto radiation in accordanceWith suitable’patternSg :As one example, a

suitable direct-Write exposure techniquemay beius’e'd toexpo'se animaging layer to

radiation'in accordance with a suitable pattern
_For the methods of Figures 1, 6, and 12, features for the resulting single

patterned layer, suchas the patterned layerillustrated1n Figures 5, .11, and 16

respectiVely,rmay be formed relatively closer tooneanothe'r as the resolution of the. 1
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lens'for the lithographic patterning of an imaging‘layer through a single expdsure to

' ‘ radiation does not limit the pitch for adjacent features of the single patterned layer.
' As these features may be formed relativelycloser to one another, the density with

which semiconductordevicesmay be fabricated may beinci‘eased, allowing  
S 1‘ semiconductor devices to be fabricated 11111111 relatively smaller SiZes. .

The lithography methods ofFigure 1, 6, and 12 maybe used, foi' example, in
fabricating van'ous senuconductor deuces, including digitalcomponents such as

‘ ‘microprocessors, memories su‘1:11as random access memories (RAMs), controllers,
etc. » ' 7 p ,

'10 . The; lithography methods of Figures1' 6, and'12':n1’ay be’uSed, for'example, to

A forma single patterned layerthat serves as 'a mask"inpatterning an underlying
layer, such as layers 210, 410, and 610respectively The underlying layer may be

‘ patterned using 'a suitable etch technique and chemistry._As the pattern111 the mask
layer, such as the single patterned layer illustratedinFigures5,11,a11d 16,becomes

15; replicatedin the underlying layer, features for the underlymg layer. may beformed
relatively closer to one another I '-

- As another example, the lithography methods of Figures 1, 6, and 12 may be A
used to form disposable posts as discussed inUS.App11cahonSerial No- 08/179,615,

V _ 1 ' filed January 10, 1994, entitled DISPOSABLE POST PROCESSING FOR ' .

‘20- f ‘ SEMICONDUCTOR DEVICE FABRICATION byIames M. CleeVes, and assignedto ' '
l 1 the same assignee as thepresentapplication As disposable.posts are removed to

I ‘form Openings for a subsequent layer, suchas acontact,via,01 interconnect layer for
example, such openings may be formed relatiVelycloser to one another.

In the foregoing description, the invention has been describedw1-th reference

25 i to specific exemplary embodiments thEIeof. It will, however, be evident that

-24— , ’
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ivarious modifications and changes maybefr'né'dve théréfo withoutideparfing from

the broader spiritor-scope'of the present ifiV‘énfi-on 'a’s defified‘ in the appended

’ clams. The spetificafiOn and dif‘awuingsia‘r'é, Accordirigly,->fo‘bé 'pegatded'ih an

illustratix’Ie rathef than. a Testrictivesense. .

-What is. claimed is:

, - ‘ _ . ‘ ' -25- '
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v ‘ wafer,comprising the steps of:

' photoresist.

2. The method of claim 1

 

 

 

 

 

 
 

 

'1. A lithOgraphy methodf 'r sem1conductor fabrication usinga semiConductor

I (a)1‘- forminga first im ginglayer over thesem1conductor wafer;
‘ (b) - patter-11i11g the firs imagmg layer1n accordance withafirst pattern to I

formafirst patterned layer; l g l

, (c) stabilizing the fit tpattemecl layer;
(d) fermirtga. secon imaging layer over the firstpatterned layer such that

the first patterned layerIS 5111 unded by the second imaging layer, and I
(e) patterning the se on 

 
 

" aging layer"in accordancewith a seCond

pattern to form a s‘econ‘d'patt r" dl ‘_er. 7

l e f‘rst imaging. layer includes “a positive

photoresist

3. The method of claim 1 wherein the secohcl'imagiri-g layer includes a positive

_ 4; The method bf Claim ll whereih the patterfiing sitep.f(b)‘includes. the-steps of: I

‘_ with the firstpattern, and

g ' (i)' expc'Jsing' a porti n of the firstImaginglayer to radiation1naccordance

 

(ii) - developing the f'st'imaging- layersuch that the exposed pd'rtidn
I dissolves to form the first patt tried layer.

5. . The method of claim 1, ‘ 
".26" »
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munch»)

exposing a portion of the first ‘

7 '- The-method of claim 1, wh *re‘ ’

,eXposi-ng-a portion of the second ,i agi

11. Themethod ofclaim 10, wherem

I ‘: approximately 200 nanometersto approhhately400 nanometers; and

 

 

 

 

 
 

 
 
 

 

 
 

 

’ (i). exposing a porti n of the second imaging layer to radiation in

A accordance with the seconfilpa tern, and(ii) developing t e 58 0nd imaginglayer such that the exposed portion
dissolves to form the second pa érned layer.

, 6. ’ The methodofclaim 1, w ereinthe patterning step (13) includes the step of
aging layer to radiatlonthrough a mask.

V e peflerning step (e) inelfi‘des the’lstep'of

gllayer‘to-radiation through. a mask.

f x 8. ' 7' The method (if-claim 1, Whe int . stab‘: Ting-step (c) includes'the step of '
‘ V rst patterned layer;

9. ,. The method of claim 1, where n the stabilizing 'step'(¢,)vinelud'es the step of *

using a silatibn techniqfieto stabilize the :first patterned layen '

‘ 10. The method of claim _1, wherein the stab1lizlng step (c) includes the steps of:

V' (i) exposing the first patter-he layer to radiation, and

' (ii) heating'theifirst patterned ayer... p .

e exposing step (c)(i1) includes the step of
. exposing the first patterned layer to radi tion having a-wavelengthm a range from

9

.27.
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4 l. ‘ ' . Wherein thenhea-ti’ng' St‘ep'l(c)'(ii desflthe-step of heafihg'{henfi‘rst’vpa-tterned

5 I layer at} téinpera‘tu’m ramped toapp 9. ’9 y. 230idegreesrCélsius‘: 
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. \‘1 12. » A lithogra’phyvmethod for Semicohdnc‘ p fabrieatiOn usingvva semiconductor
. , I} wafer, comprising the steps of: ' ' ' I 1 : ‘.

' > (a) - forming an imaging la r overthesemiconductor wafer;

' (b)’ . exposing a portion ' f theimaging layer to radiation in accordance with

"((2) stahflizingt e exposed .portiOn.ofthe1111aging layer; and
V (d)-" 3 patter '

3

4. 1

5 a- first pattern;

, ‘6

7 . the'imaging layer'1n accordance with a second pattern to ,
8 forni a patterned 1_ 431‘.

J» I:
16, The method of claim 52.6 wherein _theimaging layer includes a positive

" 2 photoresiSt. 1 _r I I

1 - ")4" H Thelmethod ofclainigd’,’'wherein the pattei‘ningstep (d) includes the steps'of: ,
2 , (i) ' - exposing the irnaging'layer its-"radiation iii accordance "With the second ‘

. 3_ '. pattem‘,» and " I " l " I" I I "
4 . " (ii) develop‘ing’theima'gingj layer toformvth'epa‘tterned"layer.

1 if 2:" ' The, method of claimfl»; vwherein‘t'he exposing 1step (b)7ineludes the Step of
' 2 ’ > . exPosing the portion bfxthe imagingilay'er to "radiationthrough a mask.

)6/ The methodof claim :14, wherein the patterning step (d)includes thestepof
~ 2 V exposing a portiOn of theimaging layer to radiationthrougha rna‘sk

1 (fl/v‘l/ Thernethod of claide: wherein the stabilizing step (c) includesthe step of
» 2 ' . Subjecting the imaging layer to an imagereversal process.

/l /} . ‘ - t ' ‘ 'Aitorney’sDocketNu.-16820;PO48
é" . , p . 
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11116/The method of claim 12’,wherein the subjecting stepincludes the steps of:
,2

3

 

 

.1 $0 H ,' 6r

v (i) ‘ ' subjecting the imaging layer to an ammonia ambient, and
I (ii) i heating the1maging layer.

7.: .
8% The metho‘dlof claim M'wher‘ein theheafing step incliides the step of heating"

the imaging layer to a temperature in :1 range of approximately’BOIdegrees Celsius to

approximately 110 degrees Celsius.

 
 
 

 

I The method of Elaine 12, Where‘in the patterningstep (d) includes the steps of: p

exposing anotherporhon of the imaging. layer to _-radiatibn1n
secordance V'th the second pattern, ‘ ' . l
1 (ii) p _sta 'lizing the exposedother pOrtion of theimaging layer, ‘. - I

., (iii) , eXPos} the imagingv‘layer to rad1ation,jand. l I
'_ (iv) developin ‘- the imaging layer to ferm‘the patterned“ layer. V

y The method ofcla1mzfifwhere1n the stabilizingstep (d)(ii) includes the step
of subjecting the'imaging layer to an image reversal process.

1W2 " [0)"
952/ The method of claim-21’, wherein the. subjectmgstep includes. the steps of:

V 2(1) subjecting the imaginglayer to an ammoniavamb‘ient, and

(ii)' ‘ heating the imaging layer."

:30— , . , V
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A 1 ' E“- AISCLOSURE

2:151 1thograph1c patterning process uses multiple exposuresto providefor

' 1Arelatively reducedpitch for features of asinglepatterned layer A first1111anlayer 1
I 1 is exposed to radiationin accordance with a first pattern anddeveloped The 1

5‘ 1 resulting patterned layeris stabilized; A secondImaging layeris‘subsequently
1 formed to surround the first patterned layer, exposedto radiation'in accordance with

'_a Secondpattern,and developed to form asecond patterned layer. As the first

patterned layer has been stabilized, the first patternedlayer remains with the second
1 3, patterned layer to produce a single patterned layerFor anothe1' ernbodiment, a

10 A singleimaging layeris patterned by exposure toAradiatiOninaccordance with two
separate patterns. Ari exposed portion of theimaging layer15 s‘riitably Stabilized to

Withstand-subsequent lithOgraphic process Steps.

'1 1-31-
1 1' Attorney’s Docket No. 163203048
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V As a below named inVentor. I hereby declare that:'

' My residencepostoffice address and citizenship are as stated below. next to my. name.L/

I believe i ah: the original first, and soleInventor (if only one name is listed below) or an
original,first, and joint inventor (if plural names arelistedVbel'ow) oi the subject matter

V which is claimed and for which 'a patent isIsough1on the invention entitled

METHODFORREDUCED PH’CH‘LHHOGHAPHY

the specitldation of Which I

is attached hereto
x V r was flied on . V

. Applic‘afion SerialNo. ..
and was amended on

 

  

L/ (If applIcable)i hereby State that l have r iewed and unders1and1he contents of the above-identified V
specification, including the claim(s).Vas amended by anyamendment referred to above I do not

[know and do not believe that the claimed invention was ever known _or used In the United States
of America before my invention thereoi, or patented ordescribed in any printed publication in V
anycoentrybeforemyinvention thereof or more than one year priorto this applicationr that
thesame was not in publicuse or on sale in theUnited Statesof America more than one year
prior to this application. and that the invention has not been patentedor made the subject oi an
inventor's certificate issued before thedate‘of this applica1ion In any country fereign to the

. United States ofAmerica on Van applicatlon filed by me or my legal representatives or assigns

more.than twelve months (for a utility patent. application) or Six months (for a design patent
application) prior to is application.

7'1 acknowledge the duty to disclose all information known tometo be material to patentability as

defined in This 37, Code of Federal Regulations, Section 1.56. .

I herebyclaim foreign priority benegtz/underTitle 35.United States Code, Section 119 oi any
foreign application(s)-' tor patent or ventor's certificate listed below- and have also identified
beiow anytoreign application for patentch Int/entofis certificate having Ia tiling date before that
of the application on Which priority is claimed1'
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application isnet diéblbsed in the prior UnitedStates application.in- the manner provided by the
firstparagraph oi Title 35. United States Code Section 112 I aCknoWledgethe duty to discloae
all information known to me to be material to patentabilityVas- definedin Title 37'. Code of '

I FederalVHeinlatiOns)section 1.56 which became available hehweeh the IlVirVIg‘ data of. the prior

application andthe national. or PGT international filing date ”of this applIcatIon ' I
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information disclosure statement is enclosed for deposit acount charging purposes.

Respectfully submitted,
BLAKELY, SOKOLOFF, TAYLOR 81: ZAFMAN

 . Date: 8131 ll

12400 Wilshire Boulevard

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

Michael A. Bernadicou

Reg No. 35,934

EXPRESS MAIL MAILING CERTIFICATE '

I hereby certify that this correspondence is being deposited with the
United States Postal Service as Express Mail No. T3907642373US'm

an envelope addressed to: Commie ionerjfatents and Trademarks,Washington,DC. 202310n: £174) .
/ «345
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of 2
" us. DEPARTMENT or: COMMERCE ATTY. DOCKET N'o. SERIAL No. a a

i . 7' PATENT AND TRADEMARK OFFICE W I L,' '

INFORMATION DISCLOSURE CITATION ' James M- Cleeves vFILING DAT GROUP

(Use several sheets ifnecessaly) l I l 3
US. PATENT DOCUMENTS

--I
|-||| W...

FILING DATE
CLASS IF APPROPRIATE

SUBCLASS

J:

-ElE-mam- --E-EHEEIIE- 4:.

204159.18 5/23/83

(I)

5/99759 Orvek 430 328 7/1187

492. 2 1 1/17/88

7/13f89

2/ 18/90 Collins at al. 205

95/90

545/94 Angelopoius et al.Si
43OMcColgin et al 323

0')figED N325

L0Suwa et al.

 
FOREIGN PATENT DOCUMENTS

=- DOCUMENTNUMBEH -_ESUECLASS

_I.g03 (O

TRANSLATION

"complementary Selective Writing by Direct-Write E-Beam/Optical Lithography Using Mixed
Positive and Negative Resist," IBM ec nIcaI Is Io ure IetI Vol 33, No 3A, pp. 62-63

-(August 1990). .
"Sub-Micron Channel Length CMOS Technology.” IBM Techn'gal Disclosure Bul e1[1, Vol. 33, No.

[(M1) 4, pp. 227-232 (september 1990).
“Multilayer Circuit Fabrication Using Double Exposure of Positive Resist,"W
Dsciosure Bull, Vol 36, No. 10 M 423-424 October1993.

EXAMINER _ DATE CONSIDERED

K ,W I (a Z ?~‘?I S
*EXAMINER: Initial if citation considered. whether or not citation Is In conformance with MPEP'GOQ; Dra‘w line .
through citation iI not In conformance and not considered. Include copy of this form with next communication to

' applicant.
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332%)1449 Emmms-s
 

  
 

AT'I'Y. DOCKET No. SERIAL No. 7—1“, 0 I L,
V 16820. P048D A", “‘n' ‘,

APPLICANT

INFORMATION DISCLOSURE CITATION James M- Cleeves .
FILING DATE > GROUP

(Use several sheets if necessary) ‘8 3 ‘35 [ l I '5

us. PATENT DOCUMENTS

  

  

 
 

FILING DATE ‘
”Eel-“5.5 IF APPROPRIATEINITIAL'EXAMINER DOCUMENT NUMBER DATE

 

 

 
 

 

  
 
 

 

 

DOCUMENT NUMEEFI DATE ' COUNTRY CLASS SUBGLASS

FOREIGN PATENT DOCUMENTS

I
HANSLATION

YE

 
OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.)

Wolf, S., et al., Silicon Processing forthe VLSI Era. \Lolume 1: Erocess Technology, Lattice
Press, SunSet Beach, California, u 407-458 1986

 

 

 

 

l-Ifl
5

EXAMINER . DATE CONSIDERED

M I I — 7,?— ns‘ ’
*EXAMINER: Initial if citation considered, whether or not citation is In conformance with MPEP 609; Draw line
through citation it not in conformance and not considered. Include copy of this form with next communication to
applicant. '
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. » Mme I01  

 
 

:1“ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
I ommissioner of , - Prior Application:

Patents and Trademarks V Examiner:

Washington.D.C. 20231 » . ‘ ' .. . 'Art Unit:
 

SlFi: This is a request for filing a >

‘ Continuation application _ . z I Divisional application
under 37 C.F.Fl. § 1.60 of pending prior application serial no. /361 595 ‘ ,

filedon Deoerrber 1994 . . " ' ,
dm________—,

" (inventor(s) currently of record for prior application)

'3 for FOR c DP! 0 PHY
' (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 to in the oath or declaration filed to complete

' the application. See below for rawin re uirements. thereby
verify that the attached papers are a true copy of the prior
application serial no. 08/361 595 as originally filed on

Dwen'ber22 1994 ‘

 

 
 

 
X. 2. Copies of the drawings filed in the prior application are enclosed. herewith. ‘

3. Transfer the drawings from the prior application and abandon said prior application
. as of the tiling date accorded this application. A duplicate copy of this sheet is
enclosed for filing in the prior application file. (May only be used it signed by
person authorized by 31 C.F.R. § 1.138 and before payment of base issue fee.)

4. - New formal drawings are enclosed.
 

 
X 75. The filing fee is calculated below:

CLAIMS AS FILED IN THE PRIOR APPLICATION LESS ANY CLAIMS CANCELED BY AMENDMENTBELOW
OTHER .THAN A

SMALL ENTITY SMALL ENTITY

‘_ No Filed

 Total Claims.

i-nde.- Claims. -3-Multiple Dependent Clams) Presented
' If the difference in Col. 1‘is less than zero,enter "0" in Col. 2. '

   
 

"Express Mail" mailing label nurrber 9076

Date of Deposl C?” 3'

I 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 .

 

LJV/wes/cak (10/01/911) Rule so
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e.

x 7

,x a

g 9.

x 10

11.

x 12. 

A verified statement to establish small entity status under BZ C.F.R. §§ 1.9 and
127__ is enclmdl was filed in the prior application and

such status is still proper and deslred. a7 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 oheokinthearmuntof$ is enclosed for the petition fee
pursuant to 37 C.F.R. § 1.17.‘ ‘ ‘ . ' '

Cancel 'nth's application original claims -1 /
‘of the prior application before 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 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 calculating the filing fee and granting the filing date.)

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

 
 

14.

 

 

 
 

— Hale-isa_continuation/ X divisional of applicationserialno. 9%] ,5g ,filed December 22 1994 . --

—, whichIsa . continuation! divisional of
apprcation ser'al no. . _ _- _.___,
fled
 

‘(list all prior applications)

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

The prior application is assigned of record to:

The Power of Attorney in the prior application is to:

(Name) (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) 207-3300

‘ (a) The Power appears in the original papers ofthe prior application  
serial no. 08/361595 filed Decernber22 1994

. (b) Because the Power does not appear in the original papers, a copy of
the Power in the prior application is enclosed.

(c) Recognize as an associate attorney or agent and address all futurecommunications to: '
 

(Name) (R59 N°-)
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN
12400 Wilshire Blvd.Seventh Floor

-Los Angeles, California 90025
(408) 720-6598 ,

(d) Address all future communications to the undersigned.

2 g LJV/wes/cak (10/01/94) Rule 60
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i 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 Flule 1.136, if
needed, for the above-noted prior application. The Commissioner is hereby
authorized to-charge any extension or petition fee under 37 C.F.Ft § 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) oi
the person or persons who are not inventors of the invention being claimed'In the

continuation/divisional application. 37 C.F. H § 1 ..60(b)

 

-The undersigned declares further that all statements 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

statements were made with the knowledge that willful false statements and the like so made are punishable
by line or imprisonment, or both under Section 1001 of Title 18 of the United States Code and that such
willful false statements may jeopardize the validity of the application or any patent issuing thereon.

Respectfully submitted, *

. BLAKELY SOKOLOFF TAY R & FMAN

M

8 /§> ‘ By MichaelA. Bernhadm

Ream__a_5.w_L_—___
12400 ' ' vard ' X Attorney or Agent of Recordev
M 7

LosAngeles lifornia 90025 .
0-8598 Associate Attorney or Agent

 

Filed Under 37 CFR. §1.34(a)

3 LJV/wes/cakt10/01/94) Rule so '

—-—-——___————r,
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UNITED STATES immanent-r or: commencePatent: and Trademark Office ‘
Address: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, DC. 20231
> ' FIRST NAMED INVENTOR‘ -, ' ATTORNEY DOCKET NO.

 
  

ELEEVES ' - ._T 15:31-20 . Pea-at:-

_ 15mm 1' 1 as 7 _ ' ' -
ELAKELV sor:::ol_or—‘F‘ Tl—WLUR AND ZRFMAN- ‘.

124nm NILSHIRE emu—wane fitSEVENTH FLooa '

.os Al‘IIEiELES are son-25 ‘ _ 111:3

DATEMAILED: .» 11/33/95

Thls'is a communication from the examiner In_ charge of your application.’COMMISSIONEH OF PATENTS AND TRADEMARKS

aThis application has been examined D Responsive to communication tiled on ' . - I: This action is made final.

A shortened statutory period ior response to this action ls set to expire I 3' month(s). ' - days‘from the date oi this letter.
Failure to respond Within the period ior response will cause the application to become abandoned. 35 U.S.C. 135 .

Part I THE FOLLOWING ATTACHMENRS) ARE PART OF THIS ACTION:

1. [XNatice o1 References Cited by Examiner. PTO—892. ' ' z D Notice of Draflsman‘s Patent Drawing Review, PTO-948.
a. 5] Notice 01 Art Cited by Applicant, PTO-1449. , ‘ a. El Notice of lnfonnal Patent Application. PTO-152;
5. D lniormatlon‘on How to Effect Drevlring Changes, PTO-1474.. 6. D - '

Part II SUMMARY OF ACTION

 

 

 

. 1. E Claims [.2 _ 21 . - . are pending In the application. . »

Of the above, claims'——_.______are withdrawn from consideration.

2. ECIalms . I — l l - > have been cancelled.

3. El Claimsx—N_____+are allowed. '

4% Claims . I 2 '11 I . . l are rejected.

5. D Claims . * ' are objected to.

B. D Claims . 2 are subject to restriction or election requirement.

7. D‘Thls application has been filed with informal drawings under 37 C.F.Fl. 1.35 which are acceptable ior examination purposes.

a. [:l Formal drawings are required in response to this Dfllce action.

> 9. l] The corrected or'subsrltute drawings have been received on ." Under 37 C.F.R. 1.84 these drawings
are E] acceptable; El not acceptable (see‘expianation or Notice of Draftsman's Patent Drawing Review, PTO-94B).

10. E] The proposed additional or substitute sheet(s) oi drawings. iiin on . has (have) been U approved by the
examiner; El disapproved by the examiner (see explanation).

11. ElThe proposed drawing correction. Iiied . has been Dapproved; I'J disapproved (see explanation).

' 12. D Acknowledgement is made of the claim Ior priority under 35 U.5.C. 119. The certified copy has El been recelved El not been received
El been tiled in parent application. serial no. ;tiled on

13. El Since this application apppeare Io be In conditionior allowance except ior Iormal matters. prosecution as to the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 CD. 11; 453 0.6. 213.

14. El Other

EXAMINER‘S ACI'ION
PTOL-GZB (Rev. 2I93)
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Serial Number: 08/510,717 ' —2—Art Unit: 1113 ’ '

Part III DETAILED ACT ION

1. Claims 12-22 are pending in this application.

Claim Rejections — 35 USC § 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 resist? 'See MrP.E.P. §§ 706.03(n) and 706.03(z).

Claim 13 recites the limitation that the photoresist is a

positive photoresist. The independent claim should make this

recitation since the invention_is only enabled for a positive

V photoresist.

Claim Rejections - 35 use § 102

3. 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. ‘

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).

|PR2014—01030 / TSMC-1018

Page760f178



 

Serial Number: 08/510,717. -' ' -3—
Art Unit: 1113 y .

Claim Rejections — 35 USC 5103 y

5. 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 section

> 102 of this title, if the differences between the subject
matter sought tb 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.

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 patterning whereby a positive

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 have been obvious 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

semiconductor-device.

_—_——i1
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Serial Number: 08/510,717 , ‘ .V ‘ m —4—
Art Unit: 1113 ' ”

7. Claims 12—22 are rejected under 35 U.S.C. § l03 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 selectively I

hardened. A second exposure then occurs which exposes throughout
the thickness.

'Therefore, it Would have been obtious to have exposed an

imaging layer twice with a stablizing step in between because

Maheras teaches such a process. The claims of the present/ / »

invention do not clarify if the second exposure is a different

pattern than the first exposure pattern.

conclusion

8. The prior art made of record and not relied upon is

considered pertinent to applicant's disclosure. ‘
McFarland (US Patent 4,775.609) and Ziger (US Patent

4,814,243) teach image reversal processes using an.ammonia/heat

process. A second flood exposure is taught not a patterning,

step.
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Serial Number: 08/510,717 " , 1 —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.
x.

kad

11-27~95 ,

‘ ' KATHLEEN DUDA
. ‘ PRIMARY EXAMINER >

- GROUP 1595’Ito-o
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U, 5.1mm and Tr-dam'ark om“

' PTO-892 (Rev. 9-95) 5

W—
Notice of ROfarence's Cited

|

r; \".. / ‘

Application No Applicanfls)

WNotice of References Cited Examine, °°H 6,0,”, M U \:\\
. ,, . U. s. PATENT DOCUMENTS

,‘ __ ‘DDCUMENT NO. DATE . ' NAME‘ CLASS ~ SUBCLASS ‘

A 1._ 4,775,509 10/1988 - McFarland ' 430 394

5' 4,814,243 3/1989 - , Ziger 430 394

c v 4,359,575 8/1989 ' Maharas 430 394

D 7 4,955,374 3 1/1991 _ 1 Tsuji 430 312

r E 5,320,932 6/1994. k Haraguchi 430 394
F ,

1 G —
H

l

J
._I_..

" r l_L

' M

FOREIGN PATENT DOCUMENTS
DOCUMENT NO. DATE} COUNTRY ' NAME cLAss - SUBCLAss

N

O l— '
l I; P I»

a ’1’—
R

S I

T T

NON-PATENT DocUMENTé
DOCUMENT (Including Auihnr, Tide, Sauna. and Pertinent Plum) \ DATE

U

V

W
l

’ x
 

Part of Paper No. ;_
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Attorney's Docket No.:m ~ mm

IntelheAppiwtionoiW__———. ,(inventor)

  I ' ' MISSIONEB OF PATENTS AND TRADEMARKS
,on. D.C. 20231 '

ansmitted herewithIs an Amendment for the above application

Small entity status oI this application under 37 C.F.R. §§ 1.9 and 1 .27 has been established by
a verified. Statement previously submitted.
A Verified slatement toestablish small entity status under 37 C. F. R. §§ 1.9 and 12.7Is enclosed.

L No addItIonaIfeeI's required.

 

 

 

The fee has been-calculated as shown below: .
' ' ' ‘ OTHER THAN A .

SMALL ENTITY

Flr'st Presentation. of Multiple
'oDeend'ent Claim 5 .

II the entry In Col. 1 is less” than the entry In. Col. -.2write"0"In Col 3.

“ tithe "Highest No. PreviouslyPaid For IN THIS
SPACEIs less than 20‘,- w'rite '20"In this space.

"' It the "HighestNo. Previously Paid For" IN THIS SPACE'Is less than 3 write "3'“In this space.
The 'Highest No. Pre'vioilsly Paid For“ (Total or Independent)Is the highest number found irom
the equivalent box'In QoI. 1 at a prior amendment or the number ofclaims originaliy tiled.

  
A check'In the amount of $ is attached for presentation 01 additional claims
Applicants hereby Petition for an Extension of TimeoI months purSuant to 37 C. F. R.
§1136(a).

.Adecktorti
 

is attached for processing fees under 37 C F. R. § 1. 17.
Please charge my Deposit Account No 923556 the amount oi $ .
A duplicate copy of this sheet Is enclosed.
The CommissionerIs hereby authorized to charge payment at the following tees associated
with this communication orcredit anyoverpaymentto Deposit Account No. 92-26155
(a duplicatecopy of this sheet is enclosed):

LAny additionalfiling- fees required under37 C.F. R. §1.16Ior presentation ofextraclaims.

L Any extenSion'.‘or petitiOn fees under 37 C.F.R, § 1.17.

 illll

_ Respectfully Submitted.
BLAKELY SQK OFF TAYLOR a ZAFMAN

  Date: ism/w a1? .1996 , V
5' , ' Roland B. Cortes

12400 Wilshire Boulevard
Seventh Floor‘ ' Reg.No.__32._5£__—____1. . .
Los Angeles Caliiornia .90025 .
(403) 7208598  

I hereby certify that this correspondenceIsbeing deposited withthe United States Postal Service as Iirst class mail
with sufficient postage in an envelope addressed to the Commissioner of Patents and Trademarks Washington,DC. 20231 .

an Efibfl §fl2flilag§ 1 .. .. ,' ,
' ' Date ot'Dep'ositT' " "

 
Name at Person Mailingrcorrespcndence

IIIQmfirSjJrIS‘m V " , figrflgfi28 L‘t‘l‘e
Signature Date .

, (Di/oak 10/02/95)
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Attorneys Docket No.: 1ng Egflfifl . i ' Balsam -
 InremeAppImtionoft-» ' V V . .V

'finvenlori' '

  
 

 

9;, 21995“ i - ' ' (title):
TWADEIIVS‘I‘

. . THE COMMISSIONER OF PATENTS ANDTRADEMARKS
Washington. D.C. 20231

SIR: Transmitted herewith is anAmendment Ior the above application.
Sm'aII entity status of this application under 37 C.FR. §§ 1-.9 and 1.27 has been established by
a verified statement previously submitt.ed
A verified statement to establish small entity statusunder37 C. F. R. §§ 1.9 and 1.27Is enclosed.

Noadditional lee'Is requlred.

 

I‘l"
  

The lee has been calculated as shown below:
- OTHER THAN A

SMALL E-NTITY SMALL ENTITY

 write '0‘ In Go -

.." Ilthe "Highest No. Previously PaidFor“ IN THIS
SPACE“Is lessthan 20. write“20'In this space.

"' lithe ”Highest No. PreviouslyPaid Fot' INTHIS SPACEIs lessthan 3. write "3"In this space.
The "Highest No. PreviouslyPaid For" (Totalor Independentt' Is the highest number found from
the equivalentbox'In. _Golf I (II a prior'amendment or the number of claims originallylfiled.

-A-checkInthe amountof$_____Is attached Iorpresentalion at additional claims.
. AppliCanIs hereby Petition for an Extension ofTune of___mo.nthS pursuant to 37 C. F. R.§ 1136(8)
‘Adted<tor$______ Is attached Ior processing lees under 37 CF. R. § 1.17.
' Please change my Deposit Account No. gamma amountof$ .
A duplicate copy of this _sheet Is enclosed. -
The CommissionerIs hereby authorizedto charge payment at the IoIIowing lees associated
with thiscommunioation or. creditany overpayment toDeposit Account No. 91-2555
(a duplicate copy at this sheet'Is enclosed):

24‘ . Any additiOnaI tiling leesrequired under37 C. F.R. § 1.16 for presentation ol. extra claims.
J— Any extensibnior pelitiontees‘under 37 C.F.R. § 1.17.

 
 

 
III.‘II

Respectlully Submitted,
BLAKELYSOKOLOFF TAYLOR & ZAFMAN

Date WM #3 .1996 7 fi____—__a E
_ Ro’land B. Cortes .

12400 Wilshire Boulevard V , ’
seventh Floor . BegNQ. 39,152 _. 1,

Los Angeles. California 90025 '(408) 720.-8598

I 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 Commissioner cl Patents and Trademarks Washington.. no. 20231

'on Eemiguzgjfifif A . > ~ .
~ Date “of DBMS“ »
 

‘ Name of Person Mailing Correspondence

MWSignature
. (LJV/cak 10/02/95)
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,» Honorable Commissioner
of Patents :and’ Trademarks
Washington; DC 20231-9998

Sir: ,.

Inresponse to anoutstanding OffiCeAction, mailed November 28,1995;
please amend the above-identifiedapplication and consider the following

, remarks,

 

' Onp e 9 line 9,. delete "s‘ilation" ancl insert -—'si1'y1ation-— therein
On .é. 10, line 9, delete "silation" and i-rISert --sily1ation‘— therein. > ‘

 

_ Please amggd Claim 12,.
Please-1a" d'rlew Cl‘aim231- 28.

Ammey'wockemo. 16820.?04315 .
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1 12. (Amended) A lithography method for semiconductor fabriCation using a

(I? 2 semiconuctor wafer, comprising thesteps of: ‘ I I5‘" - 3 (1a.) '. ' forming‘an imaging layer oVer-‘the semiconductor wafer;

4 (b) e nosing .a portion of the imaging layer to radiation in'accordance
5 with a first patte .; I

g I 6 V (c) ‘ i,stal5i1_i'ng the exposed portion of» the imaging layer; and
7 (d) patterni‘ -, the imaging layer in accordance with a second pattern to

8 form apatterned layer « id‘ second . ttern»be'n_ different thansaid first nattern

9 ’ wherein the utterhed Ia r-r ‘has'vad'a‘cent,’ features which re formed relativel

10 ’ closer, pom-meant - . hani nossible throu_h a si‘n_le ex-osure to 1-1. In.

 
  

(New): The lithography methodtofClaim 12, wherein. said adjacent ’- .

Nb 19:3 - u; s .comprise a' .phiralit-y of disposable po‘sts.

1 ' 24. ; . , . The lithography method of Claim 12,.wherein said adjatent

g% features hat a-pitch which is not limited bya single exposnre to radiation.
1 25. (New) Y A lithography nt'ethod for Semiconductor fabrication using a '
2- semiconductor'wa fr, comprising the steps Of: 7
3 (a) forming n imaging- layer oyerthe semiconductor wafer;
4 (133)» exposing. . 'first portion of the imaging, layer to radiation in

5 accordance with a first pat tern; . I V

6 (c) stabilizing the. xposed first portion of the imaging layer;

7 (d) exposing a secon portion of the imaging’layer in accordance with a

8 Second. pattern, wherein said se nd- pattern is different than said first pattern; ‘

9 (e) stabilizing the expo's cl second portion of the imaging layer; and

10 (f) develOping the imagin- layervto form a patterned layer.
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1 yfmethqd .of Claim 25, wherein the patterned -

2 ’ foamed relatively closet to' (me another
. 3

'7. - (New) . I Title lithdgraphy met-heel of Claim 25, wherein the pattefned  
 

 

 

la 1: comprises a pluralityof disposable; posts, each disposable'post being formed

fl ‘ . .'
J0 ”U v. (New)? The lithography methed .of Claim 25, Wherein the patterned

% 2 ’ Jaye; has adjacen ‘ features,- the adjacent features having a pitch which is not 1

limited by a single "lposfirye to radiavtien.
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REMAEKS .

'Reconsideraticvn of this case is respectfiilly requested in view of’the

foregoing amendments. and these reinar-ks.

7 I. - Rejection of claim-2 under 35 use. §112,.first paragraph.

The Office Action dated November 25,1995 rejected Claim 12 under 35

USC. §112, first paragraph because the disclosure15 enabling only for positive -
photore'sist. Applicant traverses the rejection.

It will be appreciated by one skilled in- the art that other suitable radiation—

sensitive materials may be used for theimaging layer of Claim 12 (specification
page 15, lines 5-6, and page 20 lines 12-13) For example, the1maging layer may

include a suitable negative--tone radiation—sensitive polyimide (specification page

20, linesl—B). Moreover,1itwill.be appreciated by one skilled1n the art that a _ 1'

. negative resist‘ft‘iay alsorbe, used for the imaging layer. I

II. Rejection of Claims 12-22 under 35 U.S.C §1_O2(a) asbeing anticipated by
U.S. Patent- No. 5,320,932 iSSued to Haraguchi et a1. _‘ j V. ' "

The Office Action rejected Clai'rns‘12-22» under 35‘U.‘S.C. l§102‘(a) as being

anticipated by U.3. PatentNo. 5,320,932 issued to Haragg'chi et 31. Applicant
‘ responds as- follows.

A. Claims 1242 and New Claims 23 and 24.

Harggyghi egg]. does not disclose each and every element of Claim 12 as a

presently amended. 'First,:H_grg‘ gu‘ch1 eta]. does not disclose exposing a first

portion of an imaging layer to radiation in accordance with a first pattern, and. ‘ . 9 ‘

patterning the imaging layer inaccordanc'e with a secondpattern to form a

'4'.
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patterned layer. Incontras‘tto Claim: 12.0f‘ithepresent invention, Haragu'chi ,et a1.
disdosias-only one='pattern which isn'ot formed from a first and second pattern. . ‘

Given. that Haraggchimera]. only disc-ioses one pattern, it'ffirmer does not
disclose, as claimed: in presently .a‘mendechlaim 12,.that "said second pattern >

being different than said first pattern."

Second, Haraguclgui gt a1. does not disclo‘Se that a patterned. layer formed
from a first and second pattern has adjacent features which are fermed relatively

closer to one another than'15 possiblethrough 'a single exposure to radiation
Additionally, Harag1_1§_l_u et 211: does not disclose that the adjacent features are
disposable posts as claimed'in new Claim 23. Moreover,fla__a_g1mL does '

not disclose that the adjacent features harre a pitch Which is not limited by a
single exposure .to radiation as claimed in new Claim 24.

Therefore, sih‘ce _7 -, l. does-not» disclose each. and every element V 

' of presently amended Claim 12, Applicant reSpectEully requests the removal of

the rejecftion under 35 U.SC. I§1‘02‘(a=)v and; submitsiihat Claim 12 is in. condition
for allowance Additionally, Applicant respectfully Submits _that since Claim 13-

‘ 24 depend upon Claim 12,-that the rejection to Clan'ns 13-22 also be removed and
thatCla1ms 13-24 are in condition for allowance.

13. New Clairns 25 - 28

Hargguchi et a]. does not disclose each and every element of new 1
independent Claim 25. First,Haraggchi et a1. does not discloseexposing a first
portionof an imaging layer to-lrad1atlonm accordance with a first pattern, and

patterning the imaging layer in- accordance With a seedndpattern, the imaging

layer then being developed. to form a patterned layer. In contrast "to Claim 25 of

the present. invention, - : hi et Val. discloses only one pattern which is not

-5- ' V
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formed from a first andsecond pattern. Given that Haraggchi et a1. only

discloses.one pattern, it further does not disclose, asclaimedin new Claim 25,
that 'said second pattern is different than said first pattern."

Setond, Harem does not disclose tvto stabilizing steps. ThatIs,
 ' - 1. does not disclose stabilizingan exposed first portion of an

imagmj‘g. layer,and stabilizing an exposed second portion of the imaging layer

Md 7 . . a1. does not disclOs‘e, as claimed1n new Claim 26, that
a patterned layer formed from a first and second pattern further has adjacent
features which are formed relatively closer to one another than15 possible
through a single exposure to radiation Additionally, flawdoes not

disclose that the adjacent features are disposable posts as claimed1n new Claim
27. Moreover, Haraguchi etal. does not disclose that the adjacent features have a

pitch which is not limited by a singleexposure to radiation as claimed in new .
i - Claim '28, I

Therefore, since Ha:agnchl'et :1. does not disclose each and every element

of new Claim 25, Applicant respectfully submits that new Claim 2515 in

condition for allowance Additionally, Applicant respectfully submits that since
Claim 26- 28 depend upbnClaim 25, that Claims 26- 28 are in condition fori

allowance.

EH. '2 Rejection of Claims 12—22_ under .35 U.SC. §103_ as being unpatentable over 2
U5 Patent No 4335,374 issued toTsuji et a1. '

The; Office Action rejected Clai’msV12-‘22 under 35 U.S.C. §103 as being ' '
unpatentable over US. Patent No. 4,985,374 iSsu'ed toM Applicant|

respondsas follows
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'A- 1 Claims 1242 and New Claims 23.11.11, 24.

Claim 12, as presently amended,wouldnot have been obvious at the time

the present1nvent10n was made in View of Ijsgji. gtalAER—ELL does not teach,

sugges1, or discloseeachand every element ofClaim 12 as presently amended,

nordo‘es any. other reference provide these .nnssmg elements. Tsuji et a1. does

not disclose that apatterned layer formed from a first'and second pattern has
adjacent'featu'res which are formed 1elativeliy closer» to» one another than is

possiblethrough a single exposure to radiation. Additionally, 11mm;— does 7-
notdisclose that theadjacent features aredisposable posts as claimed'in new
Claim 23.. Moreover,-mdoesnot disclose, that the adjacent features have '
a piich which is no‘t’lirnited' by a singleexposure to radiafibn as claimed in new
Claim :24. '11-51151121- all; attempts. to pro'videva method for- simultaneouslyforming

é an spam-11111115111331 sufiieient cov‘erage'and positioning marks (column 2, lines
3842); There'isnoth‘ilng taught, suggested, 01' described in Tsuji et al. that would
motivate one skilled. in thelart to arrive at the lithography method of presently

amended-“Claim 12 or new Claims 23 and 24.

Therefore, Applicant respectfull'yrequests the. renibval of the-1ejection

under135' U-S.C. §103 and submits that Claim 12 is in; condition for allowance.

Additionally, Applicantrespectfully submits that since Claim 13-24 depend upon

Claim 12 that the rejection toClaims 13-22 alsobe removed and that Claims 13-
24 are in conditionforallowance.

B“. New. Claihis 251- 28.

A New independent Claim 25 would not have been obvious at the time the
present invention was made'in viewof ML |',_§111ji etal.does not teach,

suggest, ordiscloseeachand every element of Claim 25 as presently amended,

-7.
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nor-dees anyother reference provide‘these missing elements.- IsnjieLaL. does v

not teach, d1sclose, 01" suggest stabilizmg an exposed first portion of an. imaging

layer, and stabilizing an exposed Second portiOn of theimaging layer. ngji et a1
attempts“ to providea method fer simultaneously forming. an opening» having a

sufficient coverage and pesitioning marks (column 2, lines 38—42). There is
nothing taught, suggested, or. deSCTibed in Isnji at al. that would motivate one

Skilled. in- the art to. arrive atth‘e- lithography method of new Claim 25.

Additionally, Tflgji‘ e: a 1. doesijnot disclose, as claimed. in new Claim 26,

that apatterned' layer formed from a first and séCond pattern further has adjacent
features which are-formed relatively closer-to (me another than is possible '

throPgEi‘a Isingle exposureto radiation. Moreover, 1531,13ji. et a1. does not disclose
that the adjacent featm'es are disposable» posts as defined in new Claim 27.

Furthermore, isiiii et a1. does not .djselpse that the adjacent features have a pitch
which isinot limited-by asingleéxposui-e to: radiation as claimed in new Clairn

a .does notdisjclose-‘each and every element of Therefore, sinceI A

new CIa:im»25,.App‘licant réspéctfuilysuhmjtsjthat new Claim 25 is in condition.

for allowance.- Additionally, Applicant respectfully. submits that since Claim 26 >-

28 depand upon Claim 25, that Claims 26 a, 28. are in condition for allowance.

1 . IV. Rejection of Claims 12-22-under 35U.SC. §103 as being unpatentable over
U.S Patent No.4,859573 issued toMailerras e1 a1

The Office Acfion'reje‘cited Claims 12-22. under 35 U.sac. §103 as being‘

unpatentable over U.S. PatentNo. 4,859,573 issued to Mahera’s etaLApplicant

respands as follows. ‘
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A, . Clair-11s 1,222 and: New Claims, 23» and. 24.

V (Slain-1 12, aspresently a-rnended, would not have been obvious at the tirné
. the présent mventron was made.In- Viewofmm Mahergs et a1. does .

not-teach suggest, or disclose each andeVery elementof Claim12 aspresently-
‘ -ame,ndéd:,finer does any other referenceprovide theSe missing elements.
 V ' “it seesaw cli‘selose that a'p’atterned». layer fonned from a first and

second pattern,-. which are‘ciifferent, has adjacent-leatttresiwhich are-formed “

relativelyadpsep tonne another then is possible through a single exposure to

radiation ”It is Applicant's understanding that FiguresGA -> SD of Meheras et‘ a1.

disclose-a} single patterned layer not tormedfrom a first and second patterned
layer. Additionally, it is AppliCantls.u_11derstandingthat Figures 1A - 1D of

I I " ett‘. ‘ l. distlose a thin and thick resist layer which, in contrast to the" 

present invention clairned in'pr‘esently amended Claim 12, do not haVe features »
‘ which are formed relatively closer to one another than13 possible through a '

single exposure to radiation. Moreover, Mahegas at 111-ldoes not disclose t-hatvthe
‘ adjacent teetmes are disposableposts as claimedinnew Claim 23._ Furthermore, I
MAM does. not disclosegthat the adjacent featureshave a pitch which is V
not limitedby a single exposure. tovraeliaiion'as claimed in new Claim 24;

Additionally, Mahgras et a1. -'does not disdbse ‘stabflizing the ‘ggpLed. '
portion of the imaging layer as claimed instep (c) ofClaim 12 of the present.

. invention; rather,MELdiscloses surface hardening the unexposed
areas of photoresist (column 6,- lines 36454); ThereIs nothing taught, suggested,

.or deseribetl'111, Mahegaskeg a1 , that Wonld‘motivate one stalledin the art to arrive .1 r

at the lithography rnethOd of presently amended Claim. 12.
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TherEfore, Appliearit respectfully requests the removal of the rejection
under 35 U;SLC. §103hand submits-that Claim 12; is in condition for allowanCe. ‘

Additionally, Applicant respectfully submits that since Claim 13-24 depend upon *

Claim 12,, that the rejection to Claims 13—22 also be removedand that Claims 13-
24 are incondition for allowance

8‘. New Claims 25 - 28.

New independent Claim 25 would n0thav'e’ been obvious at the time the 7

present invention was made» in-view‘ of Man-eras et el; M h r .t al. does not

teach, suggest, or disclose each and every element of Claim 23 as presently

amended,‘ nor does any other reference proyide these missing elements.

M;ahggas e1; 31. .dOes not disclose stabilizing the exposed. first pertio‘n of the

first imaging-layer, nor stabilizing the exposedsecond portion of the imaging

layer as claimed in Clairo- 25; rather Mfieras'et'gl'.' discloses surface hardening '

' areas of: photoresist (column 6, lines 36-64) There15 nothing: 

taught, suggested or described11:1 Maheras et.al. that would motivateone skilled '
in the art to: arrive at the lithOg-raphy method of new Claim 25.

Moreover, Maheraset al.. does. not teach, disclose;:or suggest stabilizing an

exposed first port-ion of an. imaging layer, and? stabilizing an exposed second

portion of'the imaginglayer as- claimedin new Claim 25.

Additionally Maherag £1; at. doesino-t discloSe, as claimed. in new Claim 26,
that :a’ patterned-layer formed from a'firstivand sedond pattern, which are different,

. has adjacentfeatures whichare formed relatively closer to one anOther than is
possible through a single exposure to radiation. it is Applicant's understanding .
that Figures 3A - 30 of Mahe’ras et all-disclose a-sing‘le patterned l‘ayer not formed

40-
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from a first and second patterned *vlay’er'. Additionally, it is Applicant's

understanding that Figures 1A - ID of M.ah»erasiet fl.- disclose a» thin and thick

resist layer which, in contrast to the [siresent invention claimed in new-Claim 26,
donot have features which are formed relatively closer to (me another than'15
possible through a. single exposure to radiation. Moreover,Wdoes ‘
not diSclose that the adJacent' features aread-isposable. posts as claimed'in new

Claim 2’2' FurthermoreiMaheras gt» a1 does not disclose that the adjacent
features haVe- a: pitch which is not limited by a single exposure to radiation as

clainied inlnr'ew Claim 28'.

Therefore, Applicant respectfully submits that new Claim 25IS in
conditionfor allovVance, Additionally, Applicant respectfully submits that sinCe
Claims 26 - 28: depend uponClaim 25,-that Claims 26 - 28 are in condition for
allowance;

all-
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QIQNCLUSION V

In View of the foregoing, it is respectfully submit-ted that Claims 12-28 of

the present Application are in iconSidera-tion for allowance and reconsideration
and; allowance of the claims[5 respectfully solicited at the Examiner's earliest
convenience.

Respectfully submitted,
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Sirz. .

Encleeedvis“, a copy oflnformation‘ Disclosiure Citation Form PTO-1449 together

with copies of the documents cited on that form. It is respectfully requested that the

.citeddocuments be considered and that the enclosed copy ofInformation Disclosme

Citation FonnPTO-1449 be. lmtialed by the Examiner to mdlcate silch Consideration
and a copy thereofreturned toapplicant. ‘

Pursuant to 37 CF.R. §._ 1.97 thesubmissmn of this Information Disclosure

Statement. _1s‘not to beconstrued as a.repres_entation thata search has been made and

is'not tobe 'eonStrued as an admissionthat the information cited in this statement is

material topatentabihtyt I V
Pursuantto37':CF.'R. .§ 197, this Information DisclosureStatement15' being

submitteduncle: onevof.the..£oHQW1ng.r(as. indicated by an “X” tothe left . i
 

_X-‘_. 37 C-.F.R §_197(c).1f so then enclosed with this Information
D1sclosure Statementisor;eof the following:

1020 JH 04124/96 08510717 ' 1 126 220.00 CK
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_____ A cettific‘ahohpursuant to_.:37"C.£E.R. §.1.97(e)_1g;;

_x_ A eheek'for- $1212.99 for the fee under’sy c.1311» g 1171p). ' '

37 CF.R.§1.97(d). If so, then enclosed with this Information
Disclowre Statemem are the folloWing:

*(1) . Acerflhcauon 9111-5113111 to‘37 C.F-R §1 9.7.(e);

(2) 3 A petition requesting consideration of the Information
- Disclosure Statement, and
 

(3) '7' . A check for $ for thefee under- 37 C.ER. §1.17(i) £01!
Es11b.np_1ssionof the Information D1sclosure Statement.

Ifthereare any additional charges, please charge Deposit Account No. 02-2666.

A duphoate copy. o£,,ih1s,_1ntormat1on; Disclosure Statement'is enclosed.

Respecfiuily sebmittedr .
' BLAKELY; someone; TAYLOR a: ZAFMAN '

  

 
 

 
 

' Dated: ,1 1-996:
' ' Roland B. corte‘s

Reg. No 39,152 "

12400 W11" ' ‘e, BQUieY-afd
SeventhF .‘ _ 7 ' " ’ . ' 1- '

' “90025-111263- - I hereby certify 1113! this don-fa ' onden'c'e'us beingdeposited
(408)720‘18598 ' ‘ '. ’ wilhihé‘ United States Postatsemi'ca as 11191 class mail

with sniiioient postagein anenvelope addressed toihe Commissioner
of. Patents and Trademar Washington D.C. 20231 on:   

  
 

.1. .' -, Daie of. Deposit
 

Name: DuléieéiSiinSon. ‘ '1 ’7 ‘_ 'Det’e'

LJV/cak (112131195) -‘-2 -.
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Address: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington. DC. 20231 '
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This Is a communication tram the eXamIner In charge at your application.COMMISSIONER OF PATENTS AND TRADEMARKS

m This application has been examined ,8 Responsive to communication tiled on 3K 51 9‘6 91+ I§AE This action is made tinaI.K

A shortened statutory period for response to this action is setto expire g month(s), days tram the date at this letter.
Failure to respond within the period for response will cause the application to become abandoned. 35 U.S.C. 1:33 '

Part I THE FOLLOWING ATTACHMENHS) ARE PART OF THIS ACTION:

1. D Notice of References Citedby Examiner, PTO-892 2. D Notice of Draftsman's Patent Drawing Review, PT0948.
a. Notice of Art Cited by Applicant. PTO-1449: C 5) . 4. El Notice of Informal Patent Application, PTO-152.
5. D Information on How to Et'lect Drawing changes, PTO-1474. S. D

Part II SUMMARY OF ACTION

LE Claims (/2 '2g are pending in the application.

. Of the above, claims‘ : are withdrawn from consideration.

2. D Claims have been cancelled.

3. '3 Claims' "I I - are allowed.

4. E Claims I 2’; are rejected.

5. El Claims ‘ . are objemed to.
 

6. El Claims . are subiect to restriction orelection requirement.
7. El This application has been tiled with intormal drawings under 37 0.F.Ft. 1.85 which are acceptable ior examination purposes.

a. D Formal drawings are required In response to this Office action;

9. D The corrected or substitute drawings have been received on . Under 37 C.F.Fl. 1.84 these drawings
are El acceptable: El not acceptable (see explanation or Notice of Draftsman's Patent Drawing Review, PTO-948).

10. D The proposed additional or substitute sheet(s) of drawings. tiled on . has (have) been El approved by the
examiner; El disapproved by the examiner (see explanation).

11. I] The proposed drawing correction, filed , has been Elapprcved’; Eldisapproved (see explanation).

12. El Acknowledgement is made of the claim tor priority under 35 U.S.C. 119. The certified copy has D been received El not been received
I] been filed In parent application, serial no. ; filed on

13. [I Since this application apppears to be In condition for allowance except for tonnal matters; prosecution as to the merits Is closed In
accordance with the practice under Ex pane Quayle, 1935 CD. 11:453 0.6. 213.

14. [:1 other

EXAMINER'S ACTION
PTOL-BZE (Rev. 2/92) - _
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Serial Number: 08/510,717

Art Unit: 1113

1. Claims 12—28 are pending in this application.

2. The following is a quotation of the first.paragraph of 35
U-.S.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 paragraph, as the specification, 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 objection to the

' specification.
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Serial Number: 08/510,717 ’ ‘ _' ‘3-

Art Unit : 1113

C1 im Re'ectio ‘ — 35 ‘SC ' 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

V 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 erposed 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). '

Applicant argues that Haragucji does.not teach exposing with

a firSt and second pattern with the second pattern being

different from the first. Column 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.

#—
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Serial Number: 08/510,717 ' . A -4-

Art Unit: 1113

im Re'e ions a 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 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
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 sameperson.

7. Claims 23—28 are rejected under 35 U.S.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 desired 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). ~ ‘
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Serial Number: 08/510,717 ' ' ‘ —5—

Art Unit: 1113

Tsuji teaches a process of patterning whereby a positive

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 have been obvious 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
semiconductor devices.

Applicant argues that Tsuji does not disclose that 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 FROM THE DATE OF THIS
ACTION. IN THE EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS
OF THE MAILING DATE OF THIS FINAL ACTION AND THE ADVISORY ACTION
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Serial Number: 08/510, 717

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 ACTION 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. IN 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 communioation should be directed

to Examiner K. Duda at telephone number (703) 308—2292 or by FAX

at (70;) ’305-3599. The receptionist can be reached at telephone
number (703) 308-0661.

KATHLEEN DUDA
PRIMARY EXAMINER

GROUP 1100'
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Application No. Applicantlsl

08510.7” p Cieevee

-|I|IIIIIi|IiIIIIIIIIIIIIIIIII *
 
Examiner

 
 

Interview Summary >
' Kathleen Dude 

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

(1) Kathleen-Dude ‘ ' (3) Andrew Fortnez

(2) Roland Cortes ' I (4)

Date of Interview ' Sag 4, 1.9.96
 

   Type: E Telephonic D Personal [copy is given to ' applicant I: applicant's representative).
 

 Exhibit shown or demonstration conducted: V I: Yes E No. if yes, brief description: 
 

Agreement [I was reached. IE was not reached.

Ciaim(s) discussed: 12 and 25
. /

Identification of prior art discussed:

Haragucjl and Tsug'r" . ' . .

 
 

Description of the general nature of what was agreed to if an agreement was reached, or any other comments
Mr. Cortes and Mr. Fortnez suggested amendments to the claims to clarify and discussed the prior art relative to the t .
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.)

‘I. bit 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). If a response to the last Office action has already been filed, APPLICANT IS GIVEN ONE MONTH
FROM THIS INTERVIEW DATE TO FILE A STATEMBflT OF THE SUBSTANCE OF THE lNTERVIEW. 

  2. Since the Examiner's interview summary above (including any attachments) reflects a complete response to
each of the objections, 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 aboveis also checked.

 

KATHLEEN DUDA
PRIMARY EXAMINER

ART UNIT 1113

 
  

 

Examiner Note: You must sign and stamp this long unless it is an attachment to a signed Office action.
U. S. Patent and Trademark Office

' PTO-413 (Rev. 10-95) Interview Summary ‘ . . Paper No. 3
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  Amendment Under-37 C.F.R. § 1.116-
EXPEDITED PROCEDURE
Examining Group: . ‘ I I l 1

 
 

 
 
 
 

 
 

  

 
 

 
 
 

 
 

 
 
 

 
 
 
 
 

 
 
 
 
 

 
 

 

(titlej'

_THE COMMISSIONER OF PATENTS AND TRADEMARKSWashington, DC. 20231
BOXAF

SIR: Transmitted herewith'is an Amendment After Finn! Agtign for the above application.
Small entity status of thisapplication under 37 C.FR. §§ 1.9 and 1 .27 has been established by a
verifiedstatement previously submitted.

I: A verified statement toestablish small entity status under 37 CF.R. §§ 1.9 and 1 .271s enclosed.
XXX. Noadditional fee'1s required.
I: A Notice of Appeal and Terminal Disclaimer under CFR 1.321(0) are enclosed.
The fee has been calculated as shownbelow:

-. . 0'11” the“ Sm" EM“

2- m-— -.
PPP-m-m -- = = —

. — ., _- .. woo
EfmFirstpresentalion ufMuifipleDependentClaim(s) +5125-0f0 +s250.oo-
"If the difiemnee1n €01.21: less than zero, e11ter”0"in C013 Total. Total

, , . .- . . Add Fee: Add Fee: 50-00

A checkintheamountof ___$_Q.fl_0_'1s attnched for presentation of additional claim(s).1v - '
I XXX Applicant(s) hereby PetitionCs) for an Extension or Time of__QN_E__ mont]1(s) pursuant to 37CFR. § 1. 136(3).

A check for___$_]_]_D_’.fl_O_ is attached for processing- fees under 37 C.F.R. § 1.17.
I: Please charge my Deposit Account No. Wthe amountof~___ . A duplicatecopy of this sheet is‘ enclosed.

The Commissioner13 hereby authon'zed to charge paymentof the following fees associated
with this communicalion or credit any overpayment to Deposit Account No.m(a
duplicate copy of this sheet is enclosed)
._XXX_ Any additionalifiling fees required under 37 C.FR. § 1.16 for presentation of extra claims.
_X_XX. Any extension of petition fees under 37 C.FR. § 1.17. " -

BIAKELY, Soxo'toFF, TAYLOR & ZAFMAN

 

  
 

 Dam; {ma/wee] 24.14% ,
Roland BCortes
Reg. No. 39,152 -

, 12400 Wilsliire Blvd, 7th Floor- _ ' Ihereby certify that this mrrespondence'is being deposited with the United
Los An’geles. California 90025 ' ‘ States PostalService as FirstClass mail with sufficient postagein an
(408) 720~859B . .- ‘ envelope addressedto: Commissioner of Patents and Tmflemin-lrs,

Washington, D.C 20231 on: 

   Du elfe G. isiiriso'n ‘ ' Dare  ‘ LIV/ccm (01/31/96)
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Amendment Under 37 c.1111. ’§ 1.116-EXPEDITED PROCEDURE
Examining Group: . ..l_1].3_-_. 

THECONHMISSIONBROFPATENTSANDTRADEMARIEEM " OCT 5 19%
Washi-gnton 111120231 ,; . . ‘
BOX AgF ,. ' GROUP 1100

‘ SIR: Transmitted herewith"is an A'mgngment Afteg. FinalAction for the above appliqatioh. ‘
Sn‘iail entity status of this application under 37 C .FHR §§ 1.9 and 1.27has bee'n establishedby a

' verified statement previously"submitted.
E A verified statementto establish smallentity status under37 C.F.R. §§ 1.9 and 1.27IS enclosed.

.XXJL No additionalfee15 required.
;;I:] A Notice of Appeal and Terminal Disclaimer under CFR 1.321(c) are enclosed.

The fee has been calculated asshown below:
(Col. 1). - (Col. 2) sm'a11 Entity . Other than a smau 1211111151151110. A'drliuanal A-H uo

mmIE“

11:...w-m —-= 
I-m, --—'—E 111111 Freshmanormmae mandamus) .

Juk1f the difference in C012; is less than um enter- "‘0" in.Col.=3--. . 1. . . : Add. F‘eé: AddFee 50""

A check'1nflie amount- of-:_._$_0_.D_IL_IS attached for presentation of additional claim(s). o .
Applieant(s) hereby -Petition(s) for an Extension of Time of._O.N.E_ month(s) pursuantto 37
C.F.R-. § 1.136(a).1

Acheek for_.$_lJ_0_._t]_0_ is attached for processing fees under 37C.FR. § 1.17.
Please charge my Deposit Account No.W the arnount ofcopyof this sheet is enclosed. '

The Commissioner'1s hereby authorized tochargepayment of the following fees associath
with this communication or creditany overpayment to Deposit Account No.w(a
duplicate .copy of this sheet is enclosed).

_X.XX‘_ Any additional filing-fees required under 37 C.F.R. § 1. 16 for preSentation of extra claims.
_XXX_ Any extension ofpetition fees under 37 C.FR. § 117. '

BLAKELY,gSQKpIDFF,.TAYIDR & ZAFMAN

a... 'Jémmemmfific 1 £7303 . ..
‘ ' '1', RolandB Cortes -

' Reg. No. 39152

     

  
  

 

 
  

 

  

 
.A duplicate 

 

12400 Wilshire 31116,. 7th Floor. Ilherehyiccrtifyvthat‘ this co'rréspondmce is Being-deposited with the United
Los Angeles. Califomi’1190075. ' States Postal Sin/ice as First Class mail With sufficient postage in an
(408) 720-8598 . 1 envelope addressed to: Commissioner-"of Patent-g and Trademarks, '

Washington. DC 20231 on:
 

9%.; g. 5%15m 91.14/12:
LIV/cam (01/31/96) Dulcie G. Siin'sqn Date

 
lPR2014—01030 / TSMC-1018

Page 108 of 178



 

”a?/{ ._. . Fla/{13% 
 

 
BO » ._ f ‘ _' ’ .

2%. “0396 $1 mey Docket No“ 16320.P048D . Patent fl/
‘PIH'AM ' IN THE UNITED STATES PATENT AND TRADEMARK OFFICE g7,

In re Application of: . . RECEWEDM”fig/1::
James M.>Cleeves Examiner: Dud-a, K. OCT 5 1996

Serial No.: 08/510,717 , Art Group: 1113} GROUP HOD

Filed: August 3, 1995 ’ . .m, m w,
. 7 ’ hovnitammalgostalServlaoasflisldamgaim

For: METHOD FOR REDUCED PITCH ""399'" “Mb”“m“‘mfl‘BCW‘m'SWSW'FMIndTrademarks. Washingmn DC. 20231
LITHOGRAPHY

 

Commissioner of . .
Patents and Trademarks

Washington,.D..C. 20231 i

 
. ./ PETITION FOR EXTENSION OF TIME

P R A _ _ ‘7 _ 1

sir:

Applicant respectfully requests a one—month 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 thefee for a one-month
extension of time. If any additional fee is required, please charge Deposit Account

_ No..02-2666_.. A duplicate of this» Petition is enclosed for deposit account charging
I purposes.

Respectfully submitted,

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN

Dated: Seam/961 £vK .1996 ' 722%
Roland B. Cortes

Reg. No. 9,15212400 Wilshire Blvd. 1
Seventh Floor ' ' » ‘ ;.
Los Angeles, CA 90025-1026
(408) 720-8598 ‘

at. Iii/037% (23510717
5 - 110.00 Eli
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. 'e'y Docket No.: 16820.P048D ' ’ I Patent
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application-of:

VIamesv M. Cleeve’s p Exarnineri Duda, K. ’

'_ Serial No: 03/510,717 . v ‘ Art Group: 1113

File-d1 August 3; i995 I ' : Immmmmhmgwmthe United Stabs Fuel Sonia I! “III elm: mail with suffidwnt
‘ I . > - V , .1 m n

For: METHOD FOR REDUCED PITCH :3??§J§§§§2mmwffiba$1 mm“”mm
LITHOGRAPHY

 

Commissioner of

Patents and Trademarks ‘
Washington, DC. 20231 1 p

 
PETITION eon EXTENSION OF TIME
gunsnam 1g 37‘C.1=,n. § 1,135 (32

Sir:

V ‘ Applicant respectfully requests-ta, one-month extension of time to file a

Response to the Office Action mailed on May 28, 1996. The extended period expires

,011 September-28, 1996. i I ,

A check in the amount of $110.00 isiencilosed 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 tliiS'Petition is enclosed for deposit aECOunt charging
purposes.

ReSp‘ectfully submitted, - -
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN

Dated;,§zsqwna 573’ ,1996 . 72/Z i '-
‘ , ' Roland B. “Cortes

Reg. N0; 91,152

 

12400 Wilshire Blvd.

Seventh Floor , 7
Los Angeles, CA 90025-1026
(408) 720—8598
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AMENDMENT UNDER 37 C.F.R g 1.115%

EXPEDITED PROCEDURE %
EXAMININGW;113And Mail

IN THE UNITED STATES PATENT AND TRADEMARK o

» 55155

.1' 
1 In re Application of:

' ' , , .. . OCT 51996
James M. Cleaves, Examiner: Duda, K.

. . ‘ (330111311011Ser1a1N0.: 08/510,717 .: Art Group: 1113 5 '

Filed: August 3, 1995 i , mmmm.mmmmmma‘
In: United States Pasta! Service as first dass mail withm. . , ad 6

For; METHOD FOR REDUCED PITCH fififlfi‘gfizfi'mfim3.c_"1‘,3“2°3,°'""“s'°”°'°"""
LITHOGRAPHY \-

 

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

 
.MEND IE". AFTERV'I ' . ' ' 4' 

‘Sir: _

In response to the Office Action,vmailed May 28! 1996, which was made

final, Applicant sfibmits this Amendment After Final Action for consideration.

b0 Please cancel cl-aim256; ,
9&1 I Please amend claims 12/20, 23, 24, 25, 27, and 28 as' follows.

12. (Twice Amended) A lithOgraphy method for semiconductor fabrication

using a semiconductor wafer, comprising the steps of: I
(a)_ forming an imaging layer over the semiconductor wafer;

(b) exposing a portion of theimaging layer to radiationin accordance
with a first patternt9 form a fir-fl fggmre; ‘

(c) stabilizing the exposedportion of theimaging layer; and

mmfi-WMI—l
 

Ser.No..08/510,717 , , ' -1— ' -. ' _ 16820.P048D
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(d) patterning the imaging layer in accordance with a_seCOnd pattern t_o'

» efirst and second features  forma ‘se ond f turei'disti-n fr m the fi stf

[to form] fgming a- patterned layer, [said second pattern being different than said.

first pattern}, wherein the [patterned layer has adjacent features which] the first

and second features areiformed. relatively closer to one another than is possible .

through a single exposure to radiation.

20.‘ (Once Amendedh '['he method of claim 12, wherein the patterning step"
(d) includes the steps of: l

(i) exposing another portionof the imaging layer to' radiation in

accordance withrthe second pattern,

' "1 (ii) i stabilizing the exposed other portion of the imaging layer, and

[(iii) exposing. the imaging layer to radiation/and],

(i[V]i_i) developing the imaging layer to form the patterned layer. j

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

[adjacent] first and second-features comprise a plurality of disposable pOSts.

24. (Once Ainended) The lithographygmethod of Claim 12., wherein said

[adjacent] first and second features have a pitch which isnot limited by a single

eXposure to radiation.

25. (Once Amended) A_ lithography method for semiconductor fabrication l '

using a Semiconductor wafer, comprising the steps of:

(a) forming an imaging layer over the semiconductor wafer;

(b) eipoSing a first portion» of the imaging layer to radialion in
 

accordance with a first/pattern to. form a first feature-

Ser. Nam/510,717 >_ . - 2 - - 16820.P048D
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6 (e). stabilizing the exposed first portion of theunaging layer;
7 (d). exposing a second portion of the'imaging layer1n accordance with a.
8 second pattern to form: afse'o'n fe . " e.distinct fro he fir .1 f ' r [, wherein 1
9 ' said second pattern is different than said first pattern];

10 ' (e) stabilizing the exposed second portion of theimaging layer; and
11 l l (f) deVeloping the imaging layer to form a patterned layer. wherein the
12 v‘ ' .I V i _' 1' ' '7 ' - _ _ 11 another than is

13 possible through a single exposure to radiation.

1 27. (Once Arnended) The lithography method ofClaim 25, wherein the

 

2 [patterned layer comprises a plurality of] the. firstand secpnd feamres comprise

3 disposable posts [, each disposable post being formed relatively closer to other

4 ' disposable posts than possible through a single exposure to radiation].

‘ 1 ‘ 28. (Once Amended) The'lithbgtaphy method of Claim‘2'5, wherein the ’ '

' 2 [patterned layer has adjacent features,the adjacent] the first and second features

3 [having]ha a pitch whichis. not limited by a single exposure to radiation.

Please add new claims 29 ,and‘30.

1 ' 29. (New). The lith0graphy method of Claim 12, wherein the _firét and

2 second features do notioverlap
I

1 ‘ 30. (New) The lithography method of Claim 25, Where the first and
2 secOnd features do not overlap.

Ser. Notes/51.017171 _ _--:3 ' ' , ' 16820.P048D
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J, REMARKS , .

Applicant respectfully requests that this Amendment After Final Action V
be admitted under 37 C.F.R.V‘§1.116, ‘ .

Applicant submit-s that this Amendment After Final Action presents

claimsin better form for consideration on appeal Furthermore, Applicant

believes that consideration of this amendment could lead to favorable action that

would remove one or more issues for appeal.. . .

1 Claim 26 has been caneeled. Claimle, 20, 23-25, 27,- and 28 have been
amended to better. define the claimed rinyent'ion. 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 figuréb6-16-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 alsoabe found, for example, at Pag651147'25 of the specification and figures 6-16

as originally filed. No new matter has been added; .
The rejection of claims 12-22 under 35 U.S.C. § 102 (a) as being anticipated

by Haraguchi et a1. (“'Harag'uchi'") is respectfully traversed. Furthermore, the

rejectiOn ‘of claims 23-28 under 35 US.C;§>103,as being unpatentable OVer

Haraguchi1's respectfuiiy traversed.

Haraguchi discloses a method of formingcontact holesin a Semiconductor
substrate and sunuitaneouslyin an electrode formed on the substrate. (column

‘- 1, lines 6-8). As illustratedin figure BB of Haraguchi, photor'e'siSt layer 26is
exposed to ultraviolet light through mask 27 forming exposed portions 29 and '
unexposed portions 3011', 3012, and 302.in layer 26 (see also column 4, lines 27-

31) Figures 3C-3K illmtrate that portions 3011, 3012, and 302 are further .

protessed'1n order to: create contact holes~391, 392, and 40, respectively.

Haraguchi does not disclose exposing a portion »of arr-imaging layer to

form a first feature and subsequently patterningthe imaging layer to form a

 9"v1

Seamus/510,717 _2j i. -4,' V . 16820.P048D
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1 second feature distinct from the firstfeaiture.‘ 'As described-above Haraguchi
forms portions 3011, 3012, and 302 in response to a. first exposure as illustrated in

figure 33, butvdoes not-form second features in layer 26‘ distinct from the first I
portions in subsequent processing steps. Therefore, Haraguchi does not V
anticipate the present laimed iriventiOn: 

Furthermore, Harag'uchi cannot suggest first and second features formed
relatively closer to oneanother. than ispossible through a single exposure to

radiation, as achieved in the present inventi'On,b‘ecause Haraguchi does not I

disclose exposinga portion of an imaging'laver to form a' first feature 'and

subsequently patterning the sameimaging l‘aye'r toiiform a secOnd- feature distinct

from the first feature. As indicated by the-specificationat' pages 23—25, given that

the first and‘sec'ond features are formed relatively closer to one another than is

possible. in a single exposure to radiation, the density with which semiconductor
devices maybe fabricated may be increased. As a result, next generation densities

. can be achieved usingIcurrent generation technologies. Therefore, the present
' invention is not obvious in view of Haraguchi.

Consequently, the rejections of claims 12-22‘a‘nd 23-28 are unsustainable

and should be withdrawm ' i

The rejection of claims 12—28 under. 35 U.S.C-. _§ 103 as being unpatentable

over Tsuji et a1 (”Tsuji") is respectfullytraversed. ‘ I

Tsuji discloses two methodsof forming a stepwise taper in a contact hole.
(column 1, lines7-13). Figures 4A-4G illustrate a first method of forming a

stepwise taper. As illustrated'in figures 4A of Tsuji, resist 13is exposed to ‘
ultraviolet light through mask 16 forming unexpoSed regions 31 and 32. Regions

31 and 32 are then subjected to an image'reVersal process (see also column 3,

lines 61-:63,- and column 4,711nes 12—410). Figure413 then shows that ‘a subsection 33‘
of region 31 is exposedto ultraviolet light, Figures 4C through 4G illustrate that

s'er.No.V08/510,717 , V. —5- * ~ V 16820.P048D
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to create a stepwise taper including subsections 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 ultraviolet light

through masks 113 and 114 formingunexp’OSed regions 131 and 132. Regions 131
and 132 are then subjected to an image reversal process; (see also, column 6,-

lines 7-32). V Region 131 is then exp05ed and developed in figure 7C. Figures 7D-
7E illustrate that the areas of insulating layer 111‘ immediately beneath regions '
131 and 132 are-Isubjected-first to an isotropic etch and a dry etch to create a taper

in insulating. layer 11 ; .- V g

The first method of Tsuji forms regions ’31 and 32» ina resist layer in the -
‘1

. same processstep In subsequent process steps, Tsuji forms regions 33, 34, and 35

 

within region 31. Therefore, regions 33 34, and 35 are not distincifrorn region
31. ' '

The second method of Tsuji forms regions 131and 1.32 in resist layer 115,
but does not formisecond 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 subsequently patterning the imaging layer to form a

second feature distinctgfrom the first feature
Furthermore, Tsuii cannot suggest first and sacond features formed

, relatively closar to one? another than is possible through a single exposure to

radiation, as achievedin the present invention, because Tsuji does not disclose

. exposing a portion of an imaginglayer to form a first feature and subsequently

patterning the same imaging layer to form a second feature distinct from the fir-St

feature. As indicated by the specification at pages 23—25, given that the first and
second features are formed relatively closer to one another thanis possiblein a

‘6‘- ' f ' 168201P048D  Ser.‘ No. 08/510,717
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.“TAM-g11.,

single exposure to radiation, the density with which semiconductor 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 obvious in View of Tsuji.

Consequently, the rejection. of claims 12-28 is unsustainable and should be

withdrawn.

 The objection t e specification, and the rejection of claims 22-25 under

V 35 U.S.C. § 112, first paragraph, is respectfufly traversed. .
Applicant respectfully Submits that support for the second stabilization

step of claims 20 and 25 may be found, for example, at pages 14-19 of the

' specification 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 limitation that the second

pattern is different than the first pattern may be found, for example, at pages 14-
- 25 of the specification and figures 6-16 as originally filed. Nevertheless, this

claim limitation has been removed from claims 12 and 25

Therefore, the objection to the specification, and the rejection of claims 22-
25 under 35 U.SC. § 112, first paragraph, is unsustainable and should be
withdraWn.
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CQNCLfisION

In-View of the fdiegoing, it is respectfully submitted that Claims 12—25 and

27-30 of the present Aéplication are in consideration for allowance and

r‘etonsiderationgand allowance of. the. claims isrrespectfully solicited at the

Examiner’s earliest convenience.

Respectfully submitted,

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN .

Dated; JW 91‘ 1996 22? Q: . ,
Roland B._Coi'tes'

’ Reg. No..39,152

 

1 2:,

12409 Wilshire Blvd. E . i
Sevent‘ Floor '

Los Angeles‘, CA 90025.
(408) 720-8598
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UNITED STATESv‘EPAFITMENT OF COMMERCE '
Patent and Trademark Office vAddress: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, D. C. 20231 '
  
 

09/511] 717 UEl/DGI'RE EILEEVES , VJ 16381213. F‘Ddi-‘Elfi

1111111’1II1E'

BLAHEILY EDKDLUFF TAYLL'JR ANS! ZAFMQN

5
i1, - ..

rgi- - .1—

‘12400 NILEiHIFiE BouLEVAHD

.I SEVENTH FLUDF: ' w1 LIBS ANGELES to 9002.5 , ' 111:3
I ’ DATEMAILED:

10/10/9E

3

Piiease find below and/or attached an Office communication concerning this application or
proceeding.1

ii

PTO-901: (REV. 2195) » - - . ' _ - l-Ffle Coay

Commissioner of Patents and'Trademarks
'
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 Application No. Applicantis) »
081510.71 7 Cleaves

Examiner Group Art UnitKathleen Dude 1113

THE PERIOD FOR RESPONSE: [check only a") or bl] '
a) X expires four months from the mailing date 01 the final rejection.

 Advisory Action
lllllllllllllllllllllllllllll

  
 

  
 

b) expires either three months from the mailing date of the final rejection or on the mailing date of this Advisory Action, whicheveris later. in no event. however, will the statutory period for the response 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 1.136la), the proposed response and the appropriate fee. The
date on which the response,the petition, and the fee have been filedIs the date of the response and also the date for the purposes of
determining the period of extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR ‘l. 17 will becalculated from the date of the originally set shortened statutory period for response or as set forthIn b) above 

  . Appellant’5 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 laterl. See 37 CFR 1.191 (d) and 37 CFR 1.192(3).

Applicant‘s response to the final rejection, filed on Seg 30, 1996‘ has been considered with the following effect.
but is NOT deemed to place the application in condition for allowance:

 

[X|_The proposed amendmentis):
3 will be entered upon filing of a Notice of Appeal and an Appeal Brief.
XI will not be entered because:

X they raise new issues that would require further consideration and/or search. (See note below).
they raise theIssue of new matter. (See note below).

 
 
 
 

_ they are not deemed to place the application in better fOrm for appeal by materially reducing or simplifying the
issues for appeal. '

X they present additional claims without cancelling a corresponding number of finally rejected claims.
  
NOTE: The new clairns have reor'tarions which require further consideration and possibly search. . 
 

 :l Applicant‘s response has overcome the following rejectionlsl:

 

C Newly proposed or amended claims A I . would be allowable if submitted in a
separate. timely filed amendment cancelling the non--alloWable claims.

The affidavit, exhibit or request for reconsideration has been considered but does NOT place the application in condition
for allowance because:

 

  
 

The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues which were newly raised by
the Examiner in the final rejection.

   
X For purposes of Appeal, the status of the claims is as follows (see attached written explanation, if any):

Claims allowed: none 2‘ ’
Claims objected to: none
Claims rejected: 7 2—28  

  
  

 
The proposed drawing correction filed on LJ has ' has, not been approved by the Examiner. 

_. Note the attached information DisclosureIStatementlsl, PTO-1449, Paper Nols). . .

om" ' .l ‘ .1 ‘ I KM
, KATHLEEN nquPRIMARY EXAMINER

ART UNIT 1113

   

u. 5. Parent and Tradnmerk Office

PTO-303 (Rev. 8-95) ' 7 . I ‘AdvlsoryAction V» Part of Paper No. '19
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FX’I—MSLW Orv ' TKME 01¢fo
I: ' .> ' , .I . I, ‘ ;, : I ‘ Pate

IN THE UNITEDSTATES PATENT AND-TRADEMARK OFFICE %/[//
Assistant Commissioner for Patents ' PIierAplealJtipni ' ' 

 

 

_ . fiat;
WashIngton-,D.C. 20231 ' : Examiner: .

BOX ch ‘ _ 7_ 1 . ‘ArtIUnit: g , . , .
. . m _- , RECEIVED W/sfé 1 .

Sir; ‘ThIs isare‘twes’t for filingatiio 11151me 7 OCI 3 i1996 '

__ ContinuatIOn application ' AGROE’PK‘H mileahon‘ under 37 C.F.R. 5 1.62 of pending priornonpmvisional application rio 031510.211“
 

 
(Inventor(s) currentiyjof record for prior application)

 
7 '_X_ 1. .1 The above-identified prior application is hereby expressly abandoned

under 37 C. F.R. 5 1._62(g) as 01 the fi_iing date of this new application.
Piease uSe all the contents of the prior application tile wrapper, Including 1.

the drawings, as the basic’ papers for the new application. 0 WM - i
WNW The present application Is being . - 1
'filed under 37 C. F.R. 5 1.62 before the payment of the issue fee, ,
abandonment of, or termination of the prbbeedings on the prior ' 0

application. or after payment of the lss‘ue fee (the latter if a petition under i
37 G.F..R. § 1.313(b)(5) has been filed and granted In the prior ' . ‘ ' ‘application).

 

 

2. . Please enter the'preliininat‘y amendment'enCIOSed bei'oié calculating» the filing fee.

L 3. ‘ Before Calculating the filing fee, please enter in the present application the Amendment
After- Final filed on Somme: 39. 1_995 under 370.F. R. §1.116 but
unentered in the parent application.
 -C\DO\l(‘.QL-'-‘
. 'Eprees MeII'InaIIIngIabelmmber E11551sgflfi ‘.

DeteaiDepos't ' ' ' V’ :' .' 

‘ . l herehyoertiiythat this paperor leeIs beingdepositedwith the UnitedStates Postal Sewice 'Express Mail Post ‘
afifiwgsceee service231 under 37 CFR 1.10m the date indicated above and'Is‘ addressed to the Assistant CommissionoriorPatents.as . 20 _

  (Sigiature/of-person InaiIng - l’I-ro‘rie'e)I

LJV/cak (10/01/96) Rule 62

:90 Hit 10/29/96 053510717
'1 115 , :10. no EIt
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‘4». V Camelhthisappiwnnclah's. . I V ' ' . ofthepnorappiication

before calculating thefiling fee (wherein at least oneindependent claim'Is retained forfiling purposes). '

x 5. Thefilingfeeiscalculated'below:
 

CLAIMS NOW PENDING IN THE PFIIOFI APPLICATION PLUS/MINUS.CLAIMS
. . ADDED/CANCELED ABOVE . 77OTHER THAN A

. ,. SMALL ENTITY . SMALL ENTITY

I‘

Inde - Claims:

’7lie ditfe‘rence'Is less than nan;I .
enter "0"In Col. 2.

  
6. ' IA Verified Statement to establish S'rnall‘entity statue underf37 C.I‘=‘.H._ §§ 1.9 and ,1 .27 7

- . . islendwedl. . > was filed in the pending prior application and such status
is‘stlll proper and desired. .37 C.F.FI. § 1128(a). ' t

 

X I 7. The Assis'tanIICommiss'ioner is. hereby authorized to charge any fees that may be
required. or credit anyoverpayment, to Deposit Account No.022666. A duplicate of this >
sheetIs enclosed for Deposit Account purposes.

 

X- 8. Adweckinthe‘amountofs __ 229 Q. . , . . . _- is e‘nCIo's'ed forthefiling fee.

.3 9. A check in the. amountd$ 399m . . . is enclosed for the. petition fee pursuant :
to37C..FFI'. §1.17‘;

X 10. > Amend the specification by inserting the following beforethe first sentence on the firstpage.

' X 7(a)" V -'I'hIssa__&g__oontInuatnn’ divisional-ofapplication
. ‘ no. 9&10,712 filed. 9% now abandoned. --

_X_ '(b) —VIII’i3hIBE

 

 

Continuation/ XX dIVISIonaI of application I
 

no. QfilfijgijZ filed W95_.___
 

. --(Stat-us; abandoned, pending, etc.)
 

. _ (llst‘allpli'i‘orapplicationS)

_X_ 11. . It is hereby réquaétédthétany request fora convention priority made in the prior
- . - 'appliwionbetI‘ansferred to this Rule 62 application.

7.2. . '. '*"."LJV/caI,((10/O‘I/95) Rule62
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>12. Pfiomydforeignapplhabnnwrber. ’ I fiedon

 

 

 
 

  

 

Mommy) '—-_is claimed under 35 US.C. § 119.

X 13. The prior application'ia assigned of record to:

"_X_ 14. The Power of Attorney in the prior application is to:

I ' ‘ (N'ahaé) " ' t - (Reg.No.)
EdWin H Taylor, Reg. No. 25.129. and certainother listed attorneys or agent(s) of:

BLAKELY. SOKOLOFF, TAYLOR &ZAFMAN LLP -12400 Wilshire Blvd. Seventh Floor
Los Angeles', California 96025
(3‘10) 207-3800 I '

X (a) The Power appearsinthe original papers of theprior application
no. 08510717 V,. . _ filed 08.03115 -

' z ' (b) ' The PoWerdoes not appear. in the original papers, but was filed on' . . . npnorapplmtionno. -
fled

l (c) ' A new Povv'ef has been-executed and is attached.I .

I X .. (d) Recognizeas an associate attorney oragent and address all future
1 _ communicatIens to. .. ,

. ‘ (Name) (Reg. No.) '
» BLAKELY. SOKOLOFF TAYLOFt ii ZAFMAN LLP
[12400 Wilshire' Blvd, Seventh Floor ,' ‘
Los Angeles, California 90025_
(4-08) 720-8593

' - x . _ (e) Address all future communications to the undersigned

15. Enclosed is a‘ photocopy of a petition for an extension of time
pursuant to- 37 C.F.Ft § 1.136 concurrently (or previously) submitted
under separate obver for the above-referenced prior application.

K 16. v Applicanus) hereby petition(s) for an extension of time pursuant to 37 C. F. FI. § 1.136,
if needed, for the aboveAnoted prior application. The Assistant Commissioner"Is
hereby authorizedtocharge anyextension or petition fee under 37 C. F.Ft. § 1.17
thatmaybe required for the above-referenced prior application to DepoSIt Account
No. 02-2666 Two photocopies of this document are enclosed for fIIngIn the prior

3 application file and for Deposit Account purposes. » .
X 17. h The filing of an application;under 37C.F. Ft § 1-6.2 will be construed to include a waiver '

of secrecy under 35 U.S.C§ 122 to the extent that any member of the public whoIs
entitled under the provisions of 37 CF. R. § 1.1410 access to or information

1 -3 - ' LJV/cak(10l01/96) Rule 62,
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concerning either- thepdor application or any continuing application filed under the
provisions of 37 C.FH. 5 1.62 maybe given similar access to or similar information
concerning, the other applicatioms)’In the file wrapper.
37 G.FR § 162(1). >

This applioation'Is being filedbyfewer than all the inventors named”In the prior

 

’. . Seyenth Floor
Los Angeles, California 90025
(403) 72‘0-3593

 

  

18;

applmtion.In accordancewith 37 GF. Fl.- § 1 .62(a). the ASSistan1 Ccimmissioner'Is
requested to delete the name(s)of the following person(s) who are not inventors of
invention being claimed'In -thisapplication.

Respectfully submitted,

BLAKELY SOKOLOFF TAYLOFl & ZAFMAN, LLP

- . . IFiola'ndB. Cortes

12400 Wilshire Boulevard ' , RegNo. . _ 391.52 :

, _ Ailomey or Agent of Fieoord

’ Z . Associate Attorney or Agent
 

. Filed Under’a'7 c.F.F'I.'§ '1.a'4(a)

-4-‘ ' ' LJVIcak(10/O1/96)Rule62. . - ‘ .
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All |||~||I|||.llil||||IIIIIIII|||||I||l|||l|||I
SERIAL NUMBER . . FILING DATE ' ' ' GHOUF ART UNIT

 
08/740,014 ‘ . 10/23/95- > , 1113

JAMES M. CLEEVES, REDWOOD CITY, CA.

APPLICANT
**CONTINUING ‘DATA-kirir**************A§*** . ‘-
VERIFIED THIS APPLN Is A DIV 05' 03/510,717 03/03/95
" ' ' WHICH Is A DIV 05' . 08/351,595 12/22/94

'**FOREIGN/PCT BPPLICB'I‘IONS*** *** **** **VERIFIED '

7‘ FOREIGN FILING LICENSEIVGRANT'EVZD 11/17/96
FILING FEE - ATTORNEY DOCKET NO.
RECEIVED. .

$770.00 16820.P04BD

BLAKELY SQKOLOFF TAYLOR AND ZAFMAN 'SEVENTH FLOOR '

12400 WILSHIRE BOULEVARD
LOS ANGELES CA 90025*ADDRESS3
METHOD‘FOR REDUCED PITCH LITHOGRAPHY

ThisIs to certif that annexed hereto[5 a true copy frqm the records of the United States
Patent and Tra emark Office of the application thch is identified above. »
By authority 0f the

COMMISSIONER OF PATENTS AND TRADEMAFIKS

Data ' ' . Certifying Officer '
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  ; :1: they Docket No.2 16820.1’048D ' , I , V 11kt ((%’ fignt K ‘

‘ ’ ' ‘ 7 AMENDMENT UNDER 37 CPR. § 1116
. EXPEDITED PROCEDURE

, EXAMININGW 113

IN THEIUNITEDSTATES PATENT AND TRADEMARK o -' '

In re Application of:  
, James M. Cleeves ‘ ‘ , Examiner: Duda, K

E - - . - ' GRO1,1p-g-,am
1 Serial N0.: 08/510,717 g > Art Group: 1113 ’

Filed: ‘ August 3, 1995 7 ' ,. .11 W11; m '
, I 1 ' _ 'homhmtgosélmca as firsldasswngail wi1h In“:

For: V METHOD FOR REDUCED PITCH > pasta-go 1.1m anvelopeeddm‘aedta the CommisionarofM’derademarks. Washington, D.C. 20231
LITHOGRAPHY »

  . /
Honorable Commissioner

of Patents and Trademarks ,-
Washington, DC 20231-9998 ,

 
 

[ I Sir: .

In response to the Office Action, mailed-May 28, 1996, which was made

' final, Applicant submits this Amendment After Final Action for consideration.

Please cas‘ézl claim 26. ‘ .
Please amen’d claims 12, 2'0, 23, 24, 25, 27, and 28 as follows.  

  

 
 
 

12. , (TWice Amend d) A lithography method for semiconductor fabrication
using a semic'onductzor wafer, comprising the steps of: ‘ l l

(a) , forming an imaging layer oyer the semiconductor wafer;
(b) exposing a p rtion of the'imaging layer to radiationin accordance-

with a first pattern 

 
  

 (c) stabilizing the e os‘ed portion of the imaging layer; and

, Ser. No, 08/510,717 , - 1- ' ‘ 16820.P048D
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 . isfinc from the fir 'er ' p e first an s con features
[to form] immg a . tternedflayer, [said-Second pattern being different than said

first pattern], wherein the [patterned layer has adjacent features Which] fl]e_firs_t

and 0nd f atur 5 ar formed relatively closer to one another than is possible 

- through a single exposu e to radiation. 

9}}0/ p (Once Amended) The method of claim )2?”wherein the patterning step'
(d) includes the steps of: '

(i) exposing another portion of the imaging layer to radiation in
accordance withthe second pattern, ‘

iii) » stabilizing the exposed other portion of the imaging layer, m
[(iii) exposing theirnaging layer to radiation, and]

\‘lmU'IrPOlNI—I
‘(i[v]fi) developing the imaging layer to form the patterned layer.

25"”. (Once Amended) The lithography method of Claim JZ wherein said

' 2 ' [adjacent] first and seenV nd features." comprise arpluralityr of disposable posts.

, ll

1 53' (Once Amended) .The lithography method of Claim Mfwherein said
I») [adjacent] first and second features have a pitch which is not limited by a sirigle

‘ exposure to radiation.

 

 

25. (Once Amended) lithography method fOr semicOnductor fabrication

using a semiconductor wafe , comprising the steps of:
(a) forming an im‘a ’ing layer‘over the semicOnductoi' wafer;

, (b) . exposing a first rtion of the imaging layer'to radiation in
accordance with a first pattern

 
Ser. No. 03/510,717 _7 ‘ ,_2_ . * , .16820.P04SD
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(c) stabilizi g the exposed first portion of the} imaging layer;

(d) exposing - second portion of the imaging layer in accordance with a

6

7

8 second pattern t-n'frm = e o .d'tea’ re oi inc fr-m the-fir tf-atureL wherein
9

ll

3 said second pattern is cl erent than saidfirst. pattern]; ,
l 10 l (e) ' stabilizing th exposed second» portion of the imaging layer; and

\. E 11 , (f) ‘ developing th imaginglayer to form a patterned layer,w_he_rei_n_th_el
12 fir .. 1- se and features are’ orme- r-lativel- cl -r to one another than isl

I

i 13 no in'lr ou_ha sinle X‘uoure o _-.-1. in.l1

 
 
 
 

27. (once Amend-d) The lithography method of‘Claim 25, wherein the

[patterned layer compises a plurality of] the ’ . " . on features rise

disposable posts[, each -' posable post being formed relatively c105er to otherHBO-)Nr—l
disposable posts than'is oossible through a single exposure to radiation].

 

1 . 28. (Once Amended) The lithography method of Claim 25, wherein the

2 [patterned layer has adjace t' features, the adjacent] the’ firs.1, and second features

3 [having] bag a pitch whic is not limited by a single exposure to radiation. 

'Please agnew claims 29 and 30.»  
  

IIll/7:29” (New) ' The lithography method of Claim 44', wherein: the first andE V

, 3 f 2 second features do not overlap. . ',
’36? (New) . The lithography method of Claim 25‘: where the" first anda

i 2 second’features do not overlap. Il ' ' , ,
  

. Ser.No.08/510;_717 ,- ' -3- ' 16820.P0_48D
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REMARKS . _

Applicant respectfully requests that this Amendment After Final Action
be admitted under-'37 can gins. .. ' '

>Applicant submits thatthis Amendment After FinaliAction presents
claims in better form for consideration on appeal. Furthermore, Applicant

believes that, consideration of this amendment couldvlead to favorable action that
would remoye one or more issues for appeal. 7 I

Claim 26 has been'canceleds Claims 12, 20, 23-25, 27, and 28 have been .

amended to better define the claimed invention! Supportfor 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 616 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 originally filed. No new matter has been added. .

i The rejection of claims 12—22 under 35 U.S.C. §'102 (a) as being anticipated
by Haraguchi et a1. ("Haraguchi") is respectfully traversed. Furthermore, the

rejection of claims 23-28 under '35 U.S.C. § 103 as being unpatent‘able over '

Haraguchi is respectfully'traversed. ~

- Haraguchi discloses a method of forming contact holes in a semiconductor

substrate and simultaneously in an electrodeformed on the substrate. (column
1, lines. 658)." As illustrated‘vin figure 3B of Haraguchi, photoresist layer26 is '
exposed to ultrayiolet light through mask 27 iorming exposed portions 29 and
unexposed portions‘3011,30i1‘2, and 302 in layer 26.19392 also column4, lines 27.
31). Figures 303K illustrate that portions 301-1, 3012,and 302 are further

processed in order to create contact holes 391, 392, and 40,: respectively.

HaraguChi does not disclose eXpo‘sing a portion of an imaginglayer to -
form a first feature and subsequently patterning the imaging layer to form a

Ser. No. 08/510,717. . . I - 4 - . ' 16820.PO48D  
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_ second feature distinct from the first feature. As described above, Haraguchi

forms portions 3011, 3012,>and 302 in response to a first'e'xposure as‘ illustrated in

figure 3B, but does not form second features in layer 26 distinct frornthe first

portions in subsequent processing steps. Therefore, Haraguchi does not
anticipate the presently claimed invention. V

Furthermore, Haraguchi cannot suggest first and second featuresforrned
relatively closer to one another-than is possible through a single exposure to

radiation, as achieved in the present invention, because Haraguchi does not

disclose exposing a portionof an imaging layer to form a first feature and

subsequently patterning 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 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 generation densities .
can be achieved using burrent generation technologies. Therefore, the present

invention is not obviousin view fof Haraguchi.
‘ Consequently, the‘rejections of'claims 12-22 and 23-23 are unsustainable
and should be withdrawn. V V ‘

‘ ,The rejectionof claims 12-28-under 35 U.S.C. § 103 as being unpatentable

over Tsuji et_a1.‘("Tsuji") is respectfullytraversed.

, Tsuji discloses two methods of forming a stepwise taper in a contact hole.

(column 1, lines 7—13). Figures 4A,—4G illustrate a first method-of forming a

stepwise taper. As illustrated in figures 4A of Tsuji,rresist 13 is exposed to.

ultraviolet light through mask 16 forrningrunexpose‘d' regions 31 and 32. Regions
31 and 32 are‘then subjected to an imagereversal process. » (see also column 3,

lines 61-63; and column 4, lines 12-40)..Figure 43 then shows that a subsection 33
of region 31 is exp'osed‘to' ultraviolet light. Figures 4C through 46 illustrate that

Ser. No. 08/510,717 _ , . i - 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 subsections 3,3, 34, and 35.
Figures 7A-7F illustrate a second method forming a stepwise taper in a

contact hole. Figure 73 illustrates that resist 115 is exposed to ultraviolet light
through masks 113 and 114 forming unexposed regions 131 and 132. Regions 131

and.132 are then subjected to an image reversal process. (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 111 immediately beneath regions
131 and 132 are subjected first to an isotropic etch and a dry etch to create a taper
in insulating layer 111. V

The first method of Tsuji forms regions 31 and 32'1n a resist layer1n the
same process step. In subsequent process steps, Tsuji forms regions 33, 34, and 35

within region 31. Therefore, regions 33, 34, and 35 are not distinct from region

31. ‘ V .
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

1 regions in subsequent processing steps; ‘
Therefore, Tsuji fails to disclose exposing a portion of an imaging layer to.

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

secondfeature distinctfrom the first feature .
Furthermore, Tsuji cannot suggest first and second features formed

relatively closer to one another than”1s possible through a single exposure to

radiation, as achieved'1n the present invention, because 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 second feature distinct from the first

feature. As indicated by the specification at pages 23—25, giventhat the first and
second features are formed relatively closer to one another than'15 possible'1n a

, Ser. No. 08/510,717 . . 1-6- 16820.1’048D
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single exposure to radiation, the density with which semiconductor devices. may

be fabricatedrnay be increased. As a result, next generation densities can be
achieved using current generation technologies. Therefore, the present
invention is not obvious in vievv of Tsujif V i i

Consequently, the rejection-70f claims 12-28is unsustainable and should be
withdrawn. ‘ . - I

The objection tolithe specification, and the rejection of claims 22-25 under

35 U.S.C. § 112, first. paragraph, is respectfully traversed.

7 Applicant respectfully submits‘that support for the second stabilization

step of claims 20'and25 may be found, for example, at pages 14-19 of the

specification 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 limitation that the second

pattern-is different than the first pattern maybe ‘found, for example, at pages 14-
25 of the specification and figures 76-16 as yoriginallyiiled. Nevertheless, this I

claim limitation has been removed from. claims 12 and 25.
Therefore, theobjection‘ to the specification, and the rejection of claims 22-

25 under 35 U.S.C..§ 1l2, first paragraph, is unsustainable‘and‘should be I
withdrawn;

Ser. No. 08/510,717 _ y ' v ’ -7- , ' g - 16820.P048D'
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p QQNQLUSIQ:N

In View of the foregoing, it is respectfully submitted that Claims 12-25 and

27—30 of the present Application are in consideration fot allowance and

reconsideration and allowance of the claims is respectfully solicited at the

Examiner's earliest convenience. I

Respectfully Submitted;

BLAKELY, SOKOLOFF, TAYLOR s: ZAFMAN

Dated: {15an Q‘f .1996 1 . 2? fl7: p . ‘
Roland B. Cortes '

Reg. No. 39,152 *

12400 Wilshire Blvd. 7.
Sevent Floor

Los Angeles, CA 90025 '
(403) 720-8598

"ser.No.08/510,7'17 It . 7 -8— ' 16820.P048D

#—
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13W! 
IN THE UNITED STATES PATENT AND THADE HK OFFICE

i - AssIstant CommIsstonerfor Patents ' ' . PnorApplmttOn_Q§i§1_Q11‘L____
i ' Washington. DC. 20231 ' », . Examiner: ' .. MK. '
; 302(ch . .; , -_ ArtUnit: - .1113 . -. . .

7 RQLE s2 '  
Sir: This is a request for filing a file wrapper

» Continuation application . 7- A XX Divisional applioation

under 37 C.F.H. 5 1.62 oi pending prior nonp'rovisional application no. ijQJJZ
 

Vfinvvent'ofls) currently oi record for prior applioa‘tion.)

 
- X 1. The above-identified prior application is hereby expressly abandoned

under 37 C.F.R. § 1152(9) as of the filing date of this new application.
Please use all the centonts oi the prior application file wrapper, including
.the drawings; as the basic papers for the new application. NLSHEIJJQQLQI

.WThe present application is being
filed under 37 C. F.R- 5 1.62 before the pay‘m'é'ht of the issue fee, *
abandonment of, or termination. of the proceedings on the prior . * .
application, or after payment of- the issue fee (the latter if a petition under 7 Kg
37 c.F.R. s 1.313(b)(5) has been filed and granted in the priorapplication). .

 

. x . 2. Please enter the prelir'ninar‘y amendment enclOSed'befiSfeCalculating the filing fee » i \x”
i Z i 3. . Belore calculating ihe1i|ing fee. please enter in the present application the Amendment

' . After Final filed on somemhet: 39. 1335 under 37 C. F.R § 1. 116, but

unenteredi in the parent application T'
» ,6

in

 
. I'Express Meil' mailing labelInumher EM5§1§955§QQ§

Date oi Deposit ‘ 

I hereby 09me that thispaperorteé'Is Behg deposited with the United States Postal Service"Express Mail Post
Svlfios: to #3339302;chunder37 CFR 1.10 an the date indented aboveandIS addressed in the Assistant Commissionerior Patents

a mg 1 .

  
(Signature of personrnailing paper fee)

LJV/cak (10/01/96) Rule 62 i‘ . 1
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~. 4. Camelhth's appimtionm . -. of thepn'or- application
before calculating the filing fee (wherein at least oneindependent claim'Is retained forfiling purposes). .

. K ‘ _5. ThefIIIng feeIs calculatedbelow:

  

CLAIMS NOW PENDING IN THE PRIOR APPLICATION PLUS/MINUS CLAIMS
- ADDEDICANCELED ABOVE. OTHER THAN A '

5 SMALL ENTIW ‘ CSMALL ENTITY

  
m“
_my 3

II the dIIIerenceIs less than zero.enter "0'“In Col. 2.

 
 

 
 

 
 

  
 

 
 
 

 
 

 
 
 

  
‘. 6.. . AverI'Iied statement to establish small entity status under 37 .C. F. El. §§ 1.9 and 1.27
 
 

ls still proper anddesired. 37 CF.B. § 1.28(a).
7. The Assistant Commissioner'Is hereby authorized tocha'I'ge anyfees that may be

sheet"Is enclosed for Deposit Account purposes.

A check in'the' amount of $ 229.112 : » is'enclo‘s‘ed for the filing Iee.

Ioe7c.F.FI. §1.17.

Amend/he specification by inseam/gthe following before the first sentence en the firstpage: _ _ ,
 

x I (a) -ThIs_is'a 253 Wham;—.- divisionalofappiioatio?" I)
' no. 9&510117 ,filed- Ola/9&5 nowabandonedl-IU ‘0 4/1 

(list a" prior 'appiicationsI
X . 11.- It is hereby .reqUes'ted that any request fora convention priority made inthe'prior

. application be transferred to this Rule ,62. application. '

  3
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isémlosed‘ .was filedIn the pending prior application and such status .

required, or credit anyoverpayment toDeposit Account No. 02-2666. A duplicate of this

V_X__ 9. Acheckinthe amo'umofs aflm is enclosed for the petition tee pursuant

-.2- . ' V ’LJV/cak (10/01/96) RLIIeBZ,‘
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1' 12. . Prortyofforergnappimtronnurrber V fledon

» 'n(oouty) IsolaImedunderSSUSC §119.

' x ' '13.? The prior applicationIsassigned ofrecord to:
 

. x. 14. ThePowerOfAttorneyin‘thepfiorapplicfitioni510:
 

' (Name) . (Reg. No.)
EdwinH Tayio‘r, Heg..No.25.129.and certain othEr listed attorneys or ag'ent(s) of:BLAKELY, SOKOLGFF, TAYLOR 8e ZAFMAN LLP ' ‘ v
12406 Wilshire Blvd”Seventh Ftoo‘r , .- "
Les An'geies Célifotnia 90025
(310) 207-3800 '

 

 
 

  

X. . (a) The Powerappears In theorIgInal papers of theprior application. ' 7 _ . , . . . _fi|ed nglis

,1 (b) _ The Power does not appear in- the original papersbut was fled on' » » nwapnmmnm - 

(G) ’ A-n'ewvPovVer'has'been-eXecutedand is attached
(‘1) Hecognize asan associate attorney or.agent and address all future

communications to: -
 

' ' (Name) ‘ (Reg. No.)
BLAKELY SOKOLOFF TAYLQH & ZAFMAN LLP . ‘
12400 Wilshire Bivdn Seventh Floor
Los Angeles. California. 90025
(403) mosses

. (e) Address ali future communications to the undersigned.
15. Enclosed is a photocopy of a petition for an extension of time

pursuant to 37 C.F. R. 5 1.136 concurrently (or previoiIsly) submitted
under.- separate cover for the above-referenéed prior application.

 
. __2§__ 16. -Applicant(s) hereby petition(s) for an exténsion. of time pL‘Irs‘uant to 37 C.FR. § 1.136,

’ if needed, fOr the above-noted prior application The Assistant Commissioner'Is
hereby authorizedto charge any extension or petition fee under 37 C. F. Fl. (5. 117

' thatmaybe requiredfor the above-referencedprior application to. Deposit Account
No. 02-2666. Two photocopies of- this document are enclosed for filing'In the prior

" appiioation file and for Deposit Account purposes. .

_L ’17. . The filing of_an application under 37 C.FR § 16.2 will be construed to include a waiver .
of secrecy under 35 U.SC. § .122 to the extent that any member of the public whoIs

entitled under the provisions of 37 CF. Ft. § 1. 14 to ascess to or information

-

-3- - ' ' LJV/cak(10/01/96)Rule62 3
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concerning either the prior application or any continuing” application filed under the
provisions of 37 C.FR §162 may be given similar access to, or similar information
concerning, the other application("s)In the file wrapper
37 c.F.R. § 1 .62(f).

18.- This application'Is being tibd by fewiarthan all the inventors namedIn the prior
‘ application In aocorda'nce with 37 C. F.R. § 1 6.2(a), the As'sistant Commissioner'Is

requested to delete the name(s) of the following parsori(s) who are not im'Ientors of
invention being claimed'In this application.

 

 
 

RespectfiIlly submitted, ‘

BLAKELY- SOKOLOFF TAYLOFlE ZAFMAN LLP

Data 0% 6’ 
Rolan'cl B. Cortes

69152
  

12400 Wilshire Boulevard RegNo.
Seventh Floor " > '

Los Angel'es, California 90025
(408) 720-8598

 
Attorney or Agent of Fiecord

X .. , Associate'Atto'méy or Agent
 

Filéd Under 37 c.F.H. § 1.34(a) 

.4. . . _ LJV/oakqo/m/gamuiesz

 

“k,
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UNITED STATES ,DEAPARTMENT 0E COHM‘ERCE
Patent and Trademark‘ Office
Address: COMMISSIONER OF PATENTS AND TRADEMARKS ,

Washing10n. D.C. 20231 '

 
w.“

  

 

      
 FIRST NAMED INVENTOR ATI'ORNEY DOCKEI' N0 - v

,. ‘1‘41' /'+_ -. . Li . .Li. ' ' -- ' 164:3:EiUuPLX'I\-‘El

r - ‘ , nmumm 1
ELI—“'5' E" L Y EUI'iTJLJjFF Ti‘iVLflR‘ {AN [1' Z QFVMGN DUDR -. If.

  
Y'E‘v’Enl TH FLDDR

En) ,i-Jzi' HHE BDLILEVI’iiI-"UIi
{-Si’iiIEEiEILLo . :-  

DATE MAILED: El 1 1L 7/97

Please find below and/or attached an Office communication concerning ihisapplication or
proceeding. ‘/

Commisslaner of Patents and Trademarks)

 

ere-soc (REV. was) ‘ - File COPY
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Application No.
08/740,01 4

Examiner , ‘ Group Art Unit 3
Kathleen Dude 1 113 i» ii

 ‘ Oi'fice Action Summary 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 

 
  
 

 
 
 

_f Responsive to communicationis) filed on 

5 This action is FINAL.
 
   

_' Since this application is in condition for allowance except for formal matters, prosetution as to the merits is closed
in accordance with the practice under Ex parre Quayle, 1935 CD. 11; 453 0.6. 213. ‘

Ajshortened statutory period for response to this action is' set to expire rhr‘ee 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
3? CFR1.136ia).

 

Disposition of Claims
I Claim(s) 12-25 and27-30 ' . is/are pending in the application. 
 

Of the above, claimisi ' is/are withdrawn from consideration.
 j Ciaimis) ' 'is/are allowed.

: Xi Ciaimis) 12-25 and 27-30 » is/are rejected.
Ci Ciaim(s) . . 7 . is/are objected to.

i :i Claims ' _ are subject to restriction or election requirement.
 

Application Papers ‘ V V
See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948.

 
 

The drawing(s) filed. on is/are objected to by the Examiner.
 
 

 
 

The proposed drawing correction, filed on ' is :i approved D disapproved. 

The specification is objected to by the Examiner.
 
 

The oath or declaration is objected to by the Examiner.
   

Priority under 35 U.S.C. § 119 y
1 Acknowledgement Is made of a claim for foreign priority under 35 U.S.C. 5 119(ai-(d).
 
 

    
 
 
All i Some” F None of the CERTIFIED copies of the priority documents have been

received. ‘ ' '
 

 
: received in Application No. (Series Code/Serial Number) . . .

_ received in this national stage application from the international Bureau (PCT Rule 17.2(aii.

   
”Certified copies not received:
  

Acknowledgement is made of a claim for domestic priority under 35 U.S.C. E 119i6).
 

Knechmenfis) .

_ Notice of References Cited, PTO-892 . _
g [I Iniormation Disclosure Statemenfls), PTO—1449, Paper Nois).
‘ _ interview Summary, PTO-413
, _ Notice of Draftsperson's Patent Drawing Review, PTO-948 .

> :1 Notice of informal Patent Application, PTO-152 ‘ . . ‘

 

  
 
  

 
 —- SEE QFFICE ACHON ON THE FOLAO WING PAGES ---

‘u. s. (intent and Trademark Uifice
PTO-326 (Rev. 9-95) _ ' Office Action Summary Part of Paper No. 14
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serial Number: 08/740, 014'
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 rejectiOns have been removed from the

rejection.

3. The following is a quotation of 35 U.S.C. 103(a) which forms

the basis for all obviousness rejections 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 ofvthis 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. Patentab‘ility 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 patterning whereby a positive

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 occhrs.

Therefore, it would have been obvious to one of skill in the

art to have used an ammbnia/heat step between tw0'exposure steps
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serial number: 08/740}014 ‘ —3—Art Unit: 1113

because Tsuji teaches such a process in the manufacture of ‘ i 3
semiconductor device.

_ Applicant argues that Tsuji in Figure 4A shows unexposed

regions 31 and 32 and then a subsection of 31 (33) is then
exposed. Figure 4A shows peripheral areas being exposed followed

by a portion Of the unexposed area then being exposed. This area

appears to be distinct from the area which 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.v

Conclusion

5., Any inquiry concerning this communication should be directed

to Examiner K. Duda at telephone number (703) 308—2292 or by FAX

Hat (703) 305—3599." I ‘

W
KATHLEEN DUDA

,PRIMAHY mmsn
- GHOUP1100
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(inventor(s))> I

 

ASSISTANT COMMISSIONER FOR PATENTS
Washington,D.C. 20231

SIFI: 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. 7 _
A verified statement to establish small entity status under 37 C.F.H. §§ 1.9 and 1.27 is enclosed.

3 No additional fee is required.

 

 

The fee has been calculated as shown below: OTHER THAN A
SMALL ENTITYCol 2

Highest N
g Prevtously

. . » Paid For

-mmmC 
 

Flrst Presentation of MultipleDe -endent Claim 5 ..
if the entry in Col. 1 is less than the entry In Col; 2.
write “0" ln Col.'3.

“ it the “Highest No. Previously Paid For'l IN‘THIS
SPACE is' less than 20, write "20' in this space.

’“ It the "HighestNo. Previously Paid-For" IN THIS SPACE is less than a, write “3' in this space.
The "Highest No. Previously PaldFor“ (Total or1ndependent) is the highestnumbertound from
the equivalent boxin Col. 1. of a prior amendment or the number of claims originally tiled.

 
 

thereby certify that this correspondence is being deposited with the United States Postal Service as first class mail
with sufficient postage'rin an envelope addressed to the Assistant Commissioner for Patents, Washington,
D.C. 20231 . »

on MaLQM] 1991. . .. ,- _
. Date of'Deposit ’ '

A”! Q Ger: mks ' . '
me of Person ' ailing CorrespondenCe
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A checkin the airbum of $ . ‘ V is attached for presentation of additional claim(s).

Applieant(s) hereby Petflion(sltor an Extension of Time of , m‘onth(s) pursuant to
37 C.F-.Fl. § 1.186(a) for $.. '

’thecklor$______ is attached for precessing fees under 37 C.F.Fl. § 1.17.

. Please charge my Deposit Account Momma amou'ntof$ ,
A duplicate copy of this sheet is enclos‘ed.

X » The Commissioner of Patents and Trademarks is hereby authorized to charge payment of the
following fees associated with this communication or Credit any overpayment to Deposit
Account No.» 02-g§§§ (a duplicate copy of this sheet ls enclosed):

 

_X_ Any additional filing fees required under 37 C.F.Fl. '§ 1.16 for presentation ofextra claims.

K Any extension or petition fees under 37 C.F.R. § 1.17.

BLAKELY SOKOLOFF TAYLOR 8:. ZAFMAN LLP

Roland B. Cortes

12400 Wilshire Boulevard
Seventh Floor RegNo. 39152 ‘ . ‘

Los An’geles, California 90025
(403) 720-8598
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fluent.“ ‘ .
' r ye Docket No.: 0]6820,E.M§Qg , v Parent

hrett'ieAppMonofi .‘ mesM.C  
(inve ntorlsn

AppimtionNo; M.39914 V . -

Filed: Qg'firajafi. ‘ . . V
For: MW—

(title).
ASSISTANT COMMISSIONER FOFI PATENTS
Washington, DC. 20231

SIR: Transmitted herewith is an Amendment for the above application.
_ Small entity status of this application under 37 C;F.Ft'. §§ 1.9 and 1.27 has been established by

a verified:statementpreviously submitted. ‘
A verified statement to establish small entity status under 37 C.F.R. §§ 1.9 and 1.27 is enclosed.
No additional fee is required. ,H

The fee'l‘las been calculated as shown below:
OTHER THAN A
SMALL ENTITY

  
Remaining PresentAfter Arnd. Extra

Claims
Inde

First Presentation of Multiple
V De-endent Claim 5 .

Itth‘e entry in Col. 1 is less than the entry In Col. 2,
write '0" in Col. 3.

" lithe "Highest No. Previously Paid For" IN THIS
SPACE.is l‘es’ethanzo, write “20" In this space: ‘

‘" lithe "HighestNo. Previously Paid For" IN THIS SPACE is less than 3. write "3" in this space.
The 'Hi'ghest No. Previously Paid For" (Total orlndependent) is the highestnu‘mber found from
the equivalent box in Got. 1 of a'prior amendment or the number of claims originally filed.

  
 

I hereby certify that this correspondence is being deposited with the United States PpstaI'Service as first class mail
with sufficient postage in an envelope addressed to the Assistant Commissioner for Patents. Washington.DC. 20231 '

on, MEEIJJLSIEQZ > - .
. Date of Deposit
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A check in the amount of $ is attached {or presentation of additional claim(s).

Applicant(s) hereby Petition(s) for an Extension ot Time of , . v month(s) oursuant to
37 GER. § 1.136(a) for i. '

' Acheddor$ - . . . . is attached for precessing fees under 37 C.F.Fl. § 1.17.

_ PleaseohargemyDepositAooountNoQZfififithear-nountofl
A duplicate copy of this sheet ls enclosed.

_2§___ The. Commissioner of Patents and Trademarks is hereby authorizedto charge payment of the
following fees associated with this communication or credit any overpayment to Deposit
Acoount No. 02-2666 (a duplicate copy at this sheet is enclosed):

X. Any additional filing fees required under 37 C.F.Ft. § 1.16 for presentation of
> extra claims. . '

.x, Any extension or petition fees under 37 O.F.Fl. § 1.17.

I BLAKELY SOKOLOFF TAYLOFl & ZAFMAN LLP

Dee: 32 H . .1997 213% . . 'Roland B. Cortes

12400 Wilshire Boulevard
Seventh Floor RegNo. 91

Los Angeles,_ California 90025
(408) 720—3598
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””1397 ttom- Docket No.1 "168203043Dc v . - Patent
' \ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

‘In re Application of: Q? //
James M. Cleaves ‘ ’ - Examiner Dud , K. i ' (é .
Serial Nd; 08/740,014 / Art Gr up: 1113
Filed: October 23, 1996  

For: METHOD FOR REDUCED PITCHLITHOGRAPHY

 

Assistant Commissioner of Patents 1

Washington, DC 20231

AMENDMENT

Sir:

In response to an outstanding OfficeAction, mailed January 7, 1997 please ,

amend the above-identified application and consider the following remarks.

IN IEE QLAl'Mfi

Please amend claims 12 2 ' ' 

1 l )1; (Three Times Amended) A lithography method for Semiconductor

\ 2 fabrication using a semiconductor wafer, comprising the steps of:
3 (a)- forming an imaging layer over the semiconductor wafer;

4 with a. first pattern to form a first feature,- '

W
[hereby certify that this correspondence is beln de sited with the United States Postal Service as first class mail

%12t§ sufficient postage in an envelope addresse t e Assistant Commissioner for Paténis, Washington, DC.1 on (2244-;é [A ,1 if Z V . . 1. Date of Deposit v
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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 imaging layer in accordance with a second pattern to

form a pluralitgLoi second features distinct from the first feature, thefirst and

secondfeatures forming a patterned layer, wherein the first feature is interposed

10 WMthe first and second

11 features are formed relatively closer to one another than is possible through a

tomximur
12 single exposure to radiation.  

1‘» 1'2? (Twice Amended) A lithography method for semiconductor fabrication

/\ 9/ 2 using a semiconductor. wafer, comprisingthe steps of:
d(/ 3 I" (a) forming an imaging layer Over the semiconductor wafer;

4 (b) exposinga first portion of the» imaging layer to radiation in

S accordance with a first pattern to form a first feature;

6 - (c) . stabilizing the exposed first 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 pluralim second features distinct from the first

9 feature ' t efirtf' tur'i iner e . e e ntwoOfthe ‘lur lit
10 n fe r

11 (e) stabilizing theexposed second portion of the imaging layer; and

12 7 (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.
 

W, . > _ '15 .

W 1 ’27. (Twice Amended) The lithography method of Claim 25fwherein the [the]
2 first and second features comprise disposable posts. ‘

Serial No.: 08/740014 - -2- ' ‘ 16820.PO48DC

a
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ifi

1 ”Ed _(Twice Amended) The lithography method of Claim 22;"whe‘rein the [the]

g i; 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 Claims 12, 20, 23-25, 27, and

28 may be found, for example, at pages 14-25 of the spécificafion and figures 6-16

as originally filed. No new matter has been added.

The rejection ,Of claims 12-28 under 35 U.S.C. § 103 as being unpatentable

over Tsuji et a1. ("Tsuji") is respectfully traversed.

l

1
Figures 4A-4G of Tsuji disclose a method of forming 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. 7(see also column 3, lines 61-63; and column 4, lines 12—

i 40). Figure 4B shows that a subSection 33 of region 31 is exposed to ultraviolet
1 light. Figures 4C through 4G illustrate that further processing steps expose and

1; develop more of the area of region 31 to create a stepwise taper including
l subsections 33, 34, and 35.

Thus, Tsuji forms unexposed regions 13 in a resist layer in a first process

step, 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

i

i
l .l

l
l

l

l
l

feature and subsequently patterning the imaging layer to form a plurality of

second features distinct from the first feature, such that the first feature is

Serial No.: 08/740,014 _ — 3 — 16820.?048DC _
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interposed between Mo of the second features. In c0ntrast,v'l‘suji diScloses that

(regions 33, 34, and 35) are interposed between 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, because Tsuji does not disclose

expdsing 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 interposed 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 generation densities can be

achieved: using current 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, ”if

  

BLAKELY, SOKOLOFF, TAYLO &.ZAFMAN LLP

 Datedzvi .ZZH ,1’997' v . c.
Roland B. Cortes

Reg. No. 39,152
12400 Wilshire Blvd. _ .,
Seventh FIOOI '

Los Angeles, CA 90025
(408) 720-8598
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(E This communication is responsive to amendment filed 3-17-97

8] The allowed claimls] islare 12- and 27-30

[I The drawings filed on ’ are acceptable.
 

El Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(aI—(di.
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:I received in Application No. (Series Code/Serial Number) 'V I .
   
_ received in this national stage application from the International Bureau (PCT Rule 17.2(aii.

*Certitied copies not received:

Acknowledgement is made of a claim for domestic priority under 35 U.S. C. 5 119(e).

 
  
 

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below'iS set to EXPIRE
THREE MONTHS FROM THE “DATE MAILED" of this Office action. Failure to timely comply will result In
ABANDONMENT of this application. Extensions of time may be obtained under the provisions of 37 CFR 1.136(al.
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Serial Number: 08/740,014 ~ ‘ . Page 2

An 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 allowable over the prior art of

record. The claims have been amended to recite that the first feature is interposed
between two of the second features formed. Tsuji teaches forming a first feature 1_31

and then forming second features §3 34 35. The second features are interposed

between the first features in Tsuji.‘ The invention of the amended claims is not taught
nor suggested by Tsuji. I

I Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany} the issue fee. Such submissionsshould be. clearly labeled "Comments on
Statement of Reasons for Allowance."

2. Any inquiry concerning this commonicatiOn should be directed to Examiner K.

Duda at telephone number (703) 308-2292 or by FAX at (71313) 305-3599.-

KATHLEEN DUDA
kad _ PRIMARY EXAMINER -~
5—30-97 - - GROUP 1100
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Attomey's Docket No.: 16820.P048DC (Q i! . ' Patent I
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: ) V
James M. Cleeves ) _

) Examiner: Duda, K.
Serial No.: 08/740,014 )

. V ) Art Unit: 1 113
Filing Date: October 23,1996 ) > '

- ) Batch No.: N63
For: METHOD FOR REDUCED PITCH LITHOGRAPHY ' )

' )
A Continuation of: )

V . )
- - . ' _ RECENEQ

Apphc‘ation No.. 08/510,717 ; Publlfihinfl Division

F1led: August 3, 1995 3 JUL 2 1 1997

BOX ISSUE FEE ' 08
Assistant pommissioner for Patents
Washington, DC. 20231

PAYMENT QF ISSUE FEE AE D SUBMISSION
W ’

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 ofrformal drawings.

7 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—26 66. A duplicate
of this Submission is enclosed for deposit account charging purposes. "

Respectfully submitted,

'BWOKOLO ,TAYLOR&ZAFMAN LLPDate: ZZ/Q ,1997 y t.
,V = , Tarek N; Fahmi

12400'Wilshire Boulevard RCg. N0. P—41,402 -
Seventh Floor - ' *
Los Angeles, CA 90025-1026
(408) 720—8593 I

I hereby certify that this correspondence is being deposited with the;United States Postal Service as first class mail 1
with sufficient postage in an envelope addressed to the Assistant Commissioner for Patents. Washington, DC.
20231 on _1uLv_l6 _1_927 - I

Date of Deposit ‘
 

7 Name of 0 Mailing Correspondence ‘
~ 07/ 1 6/9 Z

Signature . *‘ ‘ . Date
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Attorney‘s Docket No.: 16820.PO48DC v

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:

James M. Cleeves -
‘ Examiner:

Serial No.: 08/740,014
Art Unit:

Filing Date: October 23, 1996 .
Batch No.:

For: METHOD FOR REDUCED PITCH LITHOGRAPHY \JVVVVVVVV
 

A Continuation of:

Application No.: 08/510,717 VVVVV
Filed: August 3, 1995
l

BOX ISSUE FEE _
Assistant Commissioner for Patents
Washington, D.C. 20231

,- PAXMENT 0F IssUE FEE Am) stzBMIsSION
QE EQBMAL DBAWIEQS v

Sir:

‘Duda, K. V

1 1 13

N63

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 drawings.

Also enclosed is a check in the amount of $1,320.00 for paymentof the issue fee of
$1,290.00 and the Advanced Order fee of $30.00.

If any additional;ch is required, please charge Deposit Account No. 02-2666. A duplicate
of this Submission is enclosed for deposit account charging purposes.

Respectfully submitted,

Tarek N.‘ Fahmi
BLAWOKOLO , TAYLOR & ZAFMAN LLPDate: 7 [M ,1997 2 Z“ t: p

12400 Wilshire Boulevard Reg. No. P—41,402Seventh Floor

VLos Angeles, CA 90025-1026
(408) 720-8598

I 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 J 1‘ 16 1 ' 

Date of Deposit
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Fotm PTO-15M (Rev. 2191)

  

PTO UnLrtY GRANT
Paper Number

The_Comnfiséioner ofPaténts
and Trademaxks

Has received an applicationfora‘patentfor a' .
new and useful invasion, ‘The title end de-
scription of the invention are enclosed. The
reqtt'trements oflaw havebeen complied with.
and it has been determined that a patent on
the invention shall be granted under the law.

Therefore, this,

United-State‘s Patent 7
Grants to the person» haying title to this
patent the tight to exelndepthers from mak—
ing, using, .ofi‘eringfor sale. arselling the in-
vention throughout tl! United Store: of
America or importing the invention into the
United States ofAmeripafo'r the term setfarth
below. subject tothe payment ofmaintenance

, fees as pmvided byfllawi

If this qpplicqtt‘on was filed prior to June 8.
1995, the term ofthis patent is the longer of
seventeen yearsfrom the date ofgrant oftht's
patentor twentyye‘arsfrom the earliest efi’ec-
rive US. filing date of the application, sub-
ject many statutory wens-tan.

_ lfthls" application wasfiled on or after June
8. 1995; the tennr‘af- this”patent is twenty years
fi-omthe VU.S._ filing. date. tulziégt to an statu-
tory extension. If the applieation contains a
specific ,referenee to an earlierfiled applica—

. 'tionor applieqtibns under 35 U_.S..C. 120, 121
l or 36_S(c)il the term afthepatent-is twentyyears

‘ from the dete- an which the earliest applied-
tion wasflled, subject to any statutory exten-
sion.

ththT'wlctnm’
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"weir ' ”
AS ATTORNE-

To: Assistant Commissioner for Patents
Washington, DC 20231

i hereby apply to withdraw as attorney or agent tor the above identified application.

The reasons for this request are: 
Discontinuation of the attorney client relationship.

I

' 1. I] The correspondence address is NOT affected by this withdrawal.
2- E Change the correspondence address and direct all future correspondence to:

.7 v . ' CORRESPONDENCE ADDRESS Mace Customer Numbé,

E i:::i% n .Fl

Firm or' V . -
V D individual Name Paul Branch at Brinks, Hoier Glison & Llone, P.C.

<_5 North Cityfront Plaza Drive, Suite 3600 '

,- cw —m_m 60611-5599 '

 

  
  
  

     
 

 
 

 
 

 

 
  

Reg. No.: 41,402

  -W ,

raw : l is effective when approved rather than when received.
Unless there are at leastaa days between approval or withdrawal and the e'Xpiration date of a time .
period for response or possible extension period, the request to wllhdraw is normally disapproved.

 

 
 

Burden Hour Statement: This form is estimated to take 0.2 houreto complete. Time will vary depending upon the needs of the individual

I , eeee. Any comments on the amount oi time you are required to complete this term should be sent to the Chiel‘ Intormation ottleer, Patentand Trademark Office. Washlngton, Dc 20231.. DO NOT SEND FEES 0H COMPLETED FORMS TO THIS ADDRESS. -SEND To: Assistant
Commissioner tor Patents, Washington, Dc 20231.
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. William E. Alford, Reg. No. 37,764: Farzad E. Aminl. Reg.No; P42.261; AloysiusT.C'
AuYeung. Reg No. 35,432; William Thomas Babbitt Reg. No. 39.591; Carol F. Barry. Reg

-, No‘. 41,600; Jordan. MIchael Becker, Reg.-N.o 39,602, BradleyJ. Bereznak, Reg. _.No 33.474;;
MichaelA. Bernadicou. Reg. No. 35.934; RogerW. Blakely.Jr Reg. No. 25,831; Gregory D.

: Caldwell, Reg. No. 39,926; Ronald 6. Card. Reg. No. 44.587; Andrewc._,Chen Reg. No ' -
' 43544; ThomasMCoester, Reg. No. 39.637; Alin Corie. Reg. No. P46,244; Dennis M.

deGuzman'. Reg. N0- 41,702; Stephen M. De Kierk. under 37CFR. §109(b) Michael .
~ Anlhony DeSanctis. Reg. No.39,957; DanielM. De Vos, Reg. No 37.813; Robert Andrew

, Diehl, Reg. No. 40,992; Sanje'etDutla. Reg. No. P46. 145. Manhew'c. Fagan. Reg. No.
37,542; TarekN. Fahmi. Reg. No. 41,402; Paramita’ Ghosh, Reg. No. 42,806‘; Ja’rnesY. Go.

. Reg. No 40.621: J'amesA" Henry, Reg. No. 41,064'WillrnOre F. HolbroWlll. Reg. No. 1_ ,_ j
‘ ' P41,645; Sheryl Sue Holloway, Reg. No. 37,850; GeorgeWHoover ll. Reg. No. 32.992; .

EricS.‘ Hyman Reg. No. 30.139; lMlIiamW Kidd. Reg. No. 31.772; Sang. Hui Kim. Reg.N.o .
40,450; EricT. King. Reg. No. 44. 188; EricaW. Kuo. Reg. No. 42,775; Kurt P. Leyendecker, .

:Reg. No 42,;799 MichaelJ. Mallie. Reg. No. 36.591. AndreL. Marai's, under 370FR§
»10.9(b)' PauIA. Mendonsa. Reg. No. 42.879; Darren-J; Milliken. Reg. 42.004; LieaA Norris.

' 1 Reg. No. 44.976'; Chun M Ng. Reg. No. 36.878; ThienT. Nguyen. Reg. N0. 43,835;ThlnhV.
Nguyen.Reg.N.o 42,034; DennisA. Nicholl's, Reg. No. 42,036' DanieiE. Ovanezian. Reg.

3 No. 41.236; Marina Portnova,Reg. No P45.750;Babak Redjaian.Reg No. 42.096; William
' F. Ryann. Reg 44,313; JarnesH. Salter. Reg. No. 35.668; Williamw.Schaal,Reg.- No. -
39.018; JamesC.Scheller.Reg. No. 31. 195'JeffreySam Smith. Reg. No; 39.377; Maria
McCormack Sobrino. Reg. No. 31,;639 Slanle‘y‘W. Sokololf. Reg. No. 25.128; -JI.Idith A. . .
szepesi. Reg. No. 39.393; VlncentP. Tassinari, Reg. No. 42,179 EdwinH.Taylor, Reg. No.

,. 25,129; John F. Travis. Reg. No. 43.203' George G.- C. Tseng, Reg. No. 41 ,-:355 Joseph A.
TWarowski.R.eg No. 42.191; LesterJ. Vincent. Reg.No. 31..460; GlennE. Von Tersoh, Reg.
No. 41.364. John Patrlck Ward. Reg. No. 40,216' MarkL. Watson. Reg. No. P46.322;.

2 Thomas C. Webster. Reg, No. P46, 154; CharlesT. J weigell. Reg. No.43,398; KirkD
‘ 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 attorneysandJu'slinM. Dillon.

'Fl.eg No. 42.486'. my patent agent. of BLAKELY. SOKOLOFF. TAYLOR&ZAFMAN_ |.'LP.--
. wilh offices located at 12400 Wilshire BouleVard, 7th Floor. Los Angeles.California 90025

’ telephone (310) 20738.00and JamesR. Thein. Reg. No.31 .710, rny palenlatiorney
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. ' .' . . v ., . . - ‘ . » , V PTO/53183 (11- 96)
)dse type a plus SIQD 1+) Insrde this boxfi,a 7 . V Appva use through 6,30,” 0MB 065143035' . _ . Patent and Trademark o iU3. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no perso.._ are required to respond to a collection of Intonation unless It dlsplays a valid OMB control number.

. Patent Number 5.686,223 N

First N‘amed Inventor JamesM Cleeves“:-
creep/mum m-

Attorney Docket Number 016820. PMBDC

 

 
 
 

 

 
 

 
 

REQUEST FOR WITHDRAWA'L

AS ATTORNEY OR AGENT.

  
  

‘, Assistant Commissioner for Patents
Washington, DC 20231

I hereby eppiy to withdraw as attorney or agent for the above identified application.

The reasons for this request are:

Discontinuation oi the attorney client relationship.

.E] The correspondenceaddress Is NOT affected by this withdraWel. V

2 8 Change the correspondence address and direct all future correspondence to:
' connespoNoENcaAoonEss ' mace Customemumbe,

D cuscmerumberw—5+ aarcodeLabemere- »
'. Firmor H I“ ' _ "

Individual Name PaulIFlauch ol Brink's. Holer GIIsbn 8: Lions, P.C;

Ciel—w 5 North Cityl'ro'nt Plaza Drive. Suite 3600'

This request'Is enclosed"In triplicate. .
Reg. No:: 41,402

. - raw I Is effective when approved rather than when received.
Unless there are at least 30 days between approval ofwithdrawal and the eprration date of a time
period for response or possible extension period, the request to withdraw is normally disapproved.

Burden Hour Statement This lorrn Is estimated to lake (I.2 hour: to complete. Time will vary depending upon the need: at the Individual
case. Any comments on the amount at time you are requlred to.complete this form should be sent to the Chlel information Officer, Patent
and Trademark Ofllce, Waahlngton, DC20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Aeslstant
Commissioner for Patent,Washington. DC 20231.
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3 - William E. Alford. Reg. No. 37.764; Farzad E. Amini, Reg. No. P42.261' AloysiusT. C. V
. " AuYeung. Reg. No 35.432; William Thomas Babbitt. Reg. No. 39.;591CarolF. Barry. Reg.

-‘ - ,No. 41. 600; Jordan MIchaelBecker. Reg. No. 39602; BradleyJ. _Bereznak. R_.eg No. 33.474;
Michael A. Bemadicou. Reg. No 35.934; RogerW. Blakely. Jr Reg.- No '.25 831; Gregory D.
Caldwell Reg. No. 39.926: Ronald C. Card. Reg. No. 44.587; AndrewC. Chen. Reg. No.
43544. ThomasM. Coesler Reg No 39.637' Alin Corie. Reg. No. P46.244; DennisM.
deGuzman. Reg. No. 41 .;702 Stephen M. De Klerk. under37C.F. R. 5 10.9(6); Michael
Anlhony DeSancfis. Reg. No. 39.957-. Daniel M. De Vos_. Reg. No. 37.81;3 RobertAndrew

Diehl. Reg. No. 40.992; Sameet Dulta, Reg No. P46.145; MahhewC. Fagan. Reg. No.
37.542; TarekN. Fahm‘i. Reg. No 41.402; Paramita Ghosh. Reg. No. 42.806: JamesY. Go.
Reg. No.- 40.621; JamesA. Henry. Reg No. 41 .064;Willm6reV.F Holbrowlll. Reg. No.
P41,645: Sheryl Sue Holloway. Reg. No.- 37.850; GeorgeWHoover ll. Reg. No. 32.992;
ErlcS. Hyman. Reg. No. 30.139; WilliamW. Kidd. Reg. No. 31.772; Sang Hui Kim. Reg. No.
40.450; EricT King. Reg. No. 44.;188 Er’icaW. Kud. Reg. No. 42.775; Kurt P. Leyendecker.
Reg. No. 42.799; MiehaelJ. Mallie. Reg. No. 36. 591. AndreL. Marais. under'37G.F.R. §
109(b) PaulA. Mendonsa. Reg. No. 42._879DarrenJ. Milllken. Reg. 42.004; LisaA. Norris.

- Reg. No 44.976; Chun M. Ng. Reg No. 36.87B; ThienT. Nguyen. Reg. No. 43. 835; Thinh V.
' Nguyen. Reg. No. 42.034; DennisA. Nicholls. Reg. No. 42.036; Daniel-E. Ovanezian. Reg.

No. 41.236; Marina Porlnova. Reg. No. P45.750; Babak Redjaian. Reg. No. 42.096; William
F. Ryann. Reg. 44. 313; James H. Salter. Reg. No. 35.668; Williamw. Schael, Reg. No.
39.018; JamesC. Scheller. Reg. No. 31. 195; Jeffrey Sam Smith. Reg. No. 39.377; Maria
McCormack Sobrino. Reg No. 31.539; S13nleyw. Sokolofl. Reg. No. 25,128; JudithA. '
Szepesi. Reg. No. 39.393; VincentP. Tassinan’. Reg. No. 42.179; Edwin H. Taylor. Reg. No.
25.129; JohnF. Travis. Reg. No. 43.203; GeorgeG. C. Tseng. Reg. No. 41 .355 Joseph A.
Twarowski. Reg. No. 42.191; LesterJ. Vincent.Reg. No. 31.460: Glenn E. Von Tersch. Reg.
No. 41.364. John Patrick Ward. Reg. No. 40. 216; MarkL. Watson. Reg. No. P46.322;
ThomasC. Webster. Reg. No. P46.154; CharlesT. J. Weig‘ell. Reg. No. 43.398; KirkDV.

, Williams. Reg. No. 42.229; JamesM. Wu. Reg. No. 45.241; Steven D. Yates.Reg. No.
- 42.242; and Norman Zafman. Reg. No. 26.250; my patent attorneys. and Justin M. Dillon.

Reg. N_.o 42.486; my patent agent of BLAKELY SOKQLOFF. TAYLOR &ZAFMAN LLP.
with offices locate'dat 12400 Wilshire Boulevard. 7th Floor. Los Angeles. Califomia 90025.

V telephone (310)207-3600; and James R. Thein. Reg. No. 31.710. my patent afiorn‘ey. '

_._—___¥_i
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,_ ' i " - ' - PTO/seine (1196)
2‘“ We a ““5 5'9" W {"s'de‘ms WT“) EH ' - Approve ruse through arse/99. OMB 0651-00357 - . Patent and Trademark C. U5. DEPARTMENT OF COMMERCE
Under the Papemork FleductlonanQB8a - -rso...- are required to respond to a collection of intonnatlon u‘nla‘ss It displays a valid OMB conlrol number.

Patent Number 5536,223

First Namedanentor James M. Cleaves
Group Art Unit 7

Examiner Name l ‘

AttorneyDocket Number

 

  

  
 

  
 
 
 

 

 
 016820.P048DC

 
 

To: Assistant ‘Commissioner for Patents
Washington. DC 20231 '
 

 

 
I hereby apply to withdraw as attorney or agent for the above identified application;

 The reasons for this request are:

Discontinuation of the attorney client relationship.

  
“1/ 

  1. [I The correspOndenCeaddress is NOT afiected by this withdrawéi.

2- .8 Change thecorrespondence address and direct all luture correspondenceto: 
  

 

CORRESPONDENCEADDRESS

D _—9

Firm or
individual Name  

 

 

 Paul fiauch oi Brinks. HoterGllson 81 Llone, P.C.

 Reg. No.:. 41,462 ,

 
 
2-!"

Note: With raw - l'Is effective when approved rather than when received. V
Unless there are at leastsa days between approvalat withdrawn! and theexpiration date of 3 firms '
period for response_'or possible extension perlpd,_ the request to withdrawis normally disapproved.

 

  
   

Burden Hour Statement: This term In.estimated to take a.2 hour: tocomplete. Time willvary dependingupon the needs of the Individual
oase.Ai1y comments on theamount or time youare required to completethis tori-n should he sent to the Chief informetion Officer. Patent

' and Trademark Office, Washington, DC 20231 DO NOT SEND FEES OH COMPLETED FORMS TO THIS‘ ADDRESS. SEND TO: Assistant
Commissioner [or Penna. Washington,no 20231. . , . '
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. . Qaldwe‘ll,,,Reg. No. 39,926; Ronald C. Card, Reg; No. 44,587; Andrew C. Chen, Reg. No.

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

  

'1 William E. Alford, Reg. No. 37,764; Farzad E. Amini, Reg; No. P42,261; Aloysius T. C.
. VAuYeun‘g, Reg. No. 35,432; William Thomas Babbitt, Rengo. 39,591; Carol F. Bany. Reg.

No. 41,600; Jerdan Michael Becker, Reg. No. 39,602: Bradley J.’Bere'znak, Reg. No. 33,474;
Michael.A.-»Bernadicou, Reg. No. 35,934; Roger W. Blakely, J'r., Reg. No. 25,831 ', Gregory D.

43,544: Thomas M.;Coester, Reg. No. 39,637; Alin Corie, Reg. No. P46,244; DennisM. -
. deGuzman, Reg. No‘. 41,702; Stephen M. De Klerk, under 37 C.F.R. § 10.9(b);’Michae|

Anthony D_e_Sanctis, Reg. No. 39,957; Daniel M. De Vos, Reg; No.-37.B13; 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 Ghoeh, Reg. No. 42,805; James Y. Go.
Reg. No. 40,621; James A. Henry. Reg. No. 41,064; Willmore F. Holbrow Ill, Reg. No.
P41 .845: Sheryl Sue Holloway. Reg. No. 37,850;George W Hoover ll, 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. 44,1 88; Erica W. Kuo. Reg. No.542,775; Kurt P. Leyendecker,
Reg. No. 42,799; Michael J. Mallie, Reg. No. 36,591; AndreL. Marais, under 37_C.F.R. §
10.90:}; Paill A. Mendonsa, Reg. No. 42,879; Darren J. Millikan, Reg. 42,004; Lisa A. Norris,

, Reg. No.,44,976; Chun M. Ng, Reg. No. 36,878;Thieri,T. Nguyen. Reg. No. 43.835; Thinh V.
Nguyen, Reg. No. 42.034; Dennls A. Nicholle, Reg. 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. 44,31 3; James H. Seller, Reg.- No. 35,668; William W. Schaal, Reg. NO.
39,018; James C. Scheller, Reg. No. 31,195; Jefirey Sam Smith, Reg. No. 39,377; Maria
McConnack Sobrino, Reg. No. 31,639: Stanley W. Sokoioff, 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. Teeng. 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;-
ThomasC. Webster, Reg. No. P46,154; Charles T. J. Weigell, Reg. No. 43,398; Klik‘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.pat’ent attorneys.and Justin M. Dillon,
Reg. No. 42,486; my patent agent, of BLAKELY, SOKOLQFF, TAYLOR"& ZAFMANLLP,
with offices located at 12400 Wilshire Boulevard, 7th Floor, Loe Angeles, California 90025,
telephone (310) 207-3800, and James R. Thein, RegyNo. 31.710. my patent attorney.
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' PATENT APPLICATION FEE DETERMINATION RECORD
Effective October 1. 1996

 

  
 

 

 
 

 
 

OTHER THAN
0H SMALL ENTITY

RATE FEE

CLAIMS AS FILED - PART I
(Column 1) (Column 2)

NUMBER FILED NUMBER EXTRA

- ,

1 > minus 3 =

—_-
MULTIPLE DEPENDENT CLAIM PR ENT

 
 

 
 

" II the ditlerence In column 1 Is less than zero, enter "0' In column 2
'

CLAIMS AS AMENDED - PART II OTHER HAN
(Column 1‘) .(Column 2) [Column 3) SMALL ENTITY OR SMALL ENTITY

HIGHEST
NUMBER

PREVIOUSLY
PAID FOR  
 

 
 
 
  

 

  
 
 

 
 

ADDI-
TIONAL 

PRESENT
EXTRA

 
  

  

   

  

TIONAL

AMENDMENTA
 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

  
 

TOTAL
OR ADDIT. FEE 

  

  
 (Column 1) (Column 2) (Column 3) -

CLAIMS HIGHEST
REMAINING NUMBER

PREVIOUSLY
PAID FOR

  PRESENT
EXTRA

 
TIONAL

 

 

  

 

Independent

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM

AMENDMENTB
 

  

  
  

, TOTAL

(Column 1) (Column 2) ' (Column 3) ADD'T' FEE

  
  

  
  

    

CLAIMS HIGHEST
0 REMAINING NUMBER PRESENT
I- AFTER PREVIOUSLY EXTRA TIONAL RATE TIONAL

I.2” MENDMENT .. PAID FOR »

E --M-- $22=Z

< ,

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +260:

'2 II [he entry in column 1 is less than the entry in column 2. wrile “O" in column 3. TOTALII lhe “Highest Number Previously Paid For’ IN THIS SPACE is less than 20, enter “20.”
”It Ihe “Highest Number Previously Paid For' IN THIS SPACE is less than 3, enter ‘3." ADD'T- FEE

 
The “Highest Number Previously Paid For" (ToIal or Independent) is the highest number found In the appropriate box In column 1.

FORM PTO-875

(R v 10/96) 'u.5 Government Printing Office: 1995- Ana-23514915” ‘ Patent and Trademark OIlIoe, us. DEPARTMENT OF COMMERCEe . _ , .‘ _ I i
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Application or Docket Number

PATENT APPLICATION FEE DETERMINATION RECORD
Effective October 1, 1994

CLAIMS As FILED - PART I v OTHER THAN
(Column 1) Column 2 .V SMALL ENTITY OR SMALL ENTITY

NUMBER FILED ' NUMBER EXTRA RATE FEE
; 4w: ,ea 4 « .. In“

BASIC FEE E"

x76:
MULTIPLE DEPENDENT CLAIM PRESENT I

 
+240:

" II the difference In column 1 is less lhan zero, enter '0” In column 2
TOTAL 0

CLAIMS AS AMENDED - PART II 3 OTHER THAN
(Column 1) (Column 2) ICOIUWH 3) SMALL ENTITY _ SMALL ENTITY
CLAIMS HIGHEST

< I REMAINING NUMBER PRESENT ADDI—
I- PREVIOUSLY EXTRA TIONAL TIONAL

E PAID FOR, ' ' FEE
E
D
Z

"‘ -
E, FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM '

TOTAL

(Column 2) . ' (Column 3) ADDIT‘ FEE
HIGHEST ‘

“3 NUMBER PRESENT ADDI-
|_ AFTER V , PREVIOUSLY EXTRA TIONAL RATE TIONAL .
2 er— , AMENDMENT PAID FOR FEEDJ
E ,

a CHI-2

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM OR--
TOTAL-

OR

(Column 1) v (Column 2) (Column 3) ADD” FEE
, CLAIMS -* ' ”R HIGHEST -
o REMAINlNG NUMBER PRESENT » ADDI-
'_ AFTEFI . PREVIOUSLY EXTRA TIONAL HATE TIONAL

E AMENDMENT FIND FOR FEE FEE

E”-51 W-olal 2

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM ' OR--
" If the entry in column 1 Is less than the entry In column 2, write ‘0" In Column 3. ' TOTAL TOTAL*‘ II the 'H' hest Number Prav'ous Pa‘d Fm“ IN THIS SPACE ‘s I s lha 20, e I '20“ '

“*II the HllgT'Iasl Number PrelemsIIIyPalId For“ IN THIS SPACE I; [96555 thanna. enIEfiEI: ADDIT- FEE ADD'T- FEE-The Highest Number Previously Paid For" (Total or Independent) IS [he high‘aSl number found In the appropriate box in column 1.
FORM PTO-875 ‘ Palent and Trademark Office, u.s. DEPARTMENT OF COMMERCE(Rev. 10’94) _ .
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IIIIIIIIIIsmificmvccme
ZTITLVE-OFINVENTION- A_3APELVICANTIINVENTQRDATA= _

 
E mq Ez <
> z

"=1 E
E 2.u. 0.

AUTHORITYCODE “‘1FAMILYNAME /‘
GIVENNAME

-CITY 
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