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METHOD FOR REDUCED PITCH LITHOGRAPHY • 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates generally to the field of semiconductor 

fabrication. More particularly, the present invention relates to the field of 

lithography processing for semiconductor fabrication. 

2. Description of the Related Art: 

ej\ 
DB/361595 

Lithography processes are typically used for semiconductor fabrication, for 

10 example to form a mask over a layer to be patterned in accordance with various 

functional and/ or design requirements for fabricating a desired semiconductor 

device. 

For a typical lithography process, photoresist is deposited over the layer to be 

patterned and is exposed to ultraviolet radiation through a mask that defines the 

15 pattern to be formed in the photoresist. The photoresist is then developed to form a 

patterned photoresist layer over the underlying layer to be patterned. Those 

portions of the underlying layer that are not covered by photoresist may then be 

etched using suitable etch techniques and chemistries. The pattern in the 

photoresist is thus replicated in the underlying layer. 

20 

25 

Typical lithography processes, however, limit the size and density with which 

semiconductor devices may be fabricated. For example, the minimum resolution 

capability of the lithography process determines the minimal pitch with ~which 

features for a patterned layer may be printed. The minimum lithographic 

resolution for a patterning process may depend, for example, on the lens used in 

exposing photoresist to radiation through the mask. 

-1-
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BRIEF SUMMARY AND OBJECTS OF THE INVENTION • 
One object of the present invention is to provide for a relatively reduced pitch 

for features of a patterned layer. 

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

5 relatively denser semiconductor devices. 

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

relatively smaller-sized semiconductor devices. 

A lithography method for semiconductor fabrication using a semiconductor 

wafer is described. For the lithography method, a first imaging layer is formed over 

10 the semfconductor wafer. The first imaging layer is patterned in accordance with a 

first pattern to form a first patterned layer. The first patterned layer is stabilized. A 

second imaging layer is formed over the first patterned layer such that the first 

patterned layer is surrounded by the second imaging layer. The second imaging 

layer is patterned in accordance with a second pattern to form a second patterned 

15 · layer. 

Another lithography method for semiconductor fabrication using a 

semiconductor wafer is also described. For the lithography method, an imaging 

layer is formed over the semiconductor wafer. A portion of the imaging layer is 

exposed to radiation in accordance with a first pattern. The exposed portion of the 

20 imaging layer is stabilized. The imaging layer is patterned in accordance with a 

second pattern to form a patterned layer. 

Other objects, features, and advantages of the present invention will be 

apparent from the accompanying drawings and from the detailed description that 

follows below. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
• 

The present invention is illustrated by way of example and not limitation in 

the figures of the accompanying drawings, in which like references indicate similar 

elements and in· which: 

Figure 1 illustrates, in flow diagram form, one lithography method for 

semiconductor fabrication; 

Figure 2 illustrates a cross-sectional view of a semiconductor wafer having a 

first imaging layer being exposed to radiation through a first mask; 

Figure 3 illustrates a cross-sectional view of the semiconductor wafer of 

10 Figure 2/after the first imaging layer has been developed; 

Figure 4 illustrates a cross-sectional view of the semiconductor wafer of 

Figure 3 where a second imaging layer is formed over the wafer and is being exposed 

to radiation through a second mask; 

Figure 5 illustrates a cross-sectional view of the semiconductor wafer of 

15 Figure 4 after the second imaging layer has been developed; 

20 

Figure 6 illustrates, in flow diagram form, another lithography method for 

semiconductor fabrication; 

Figure 7 illustrates a cross-sectional view of a semiconductor wafer having an 

imaging layer being exposed to radiation through a first mask; 

Figure 8 illustrates a cross-sectional view of the semiconductor wafer of 

Figure 7 after an exposed portion of the imaging layer has been stabilized; 

Figure 9 illustrates a cross-sectional view of the semiconductor wafer of 

Figure 8 where the imaging layer is exposed to radiation through a second mask; 

Figure 10 illustrates a cross-sectional view of the semiconductor wafer of 

25 Figure 9 after an exposed portion of the imaging layer has been stabilized; 

-3-
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Figure 11 illustrates a cross-sectional view of the ~emiconductor wafer of 

Figure 10 after the imaging layer has been developed; 

Figure 12 illustrates, in flow diagram form, another lithography method for 

semiconductor fabrication; 

5 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 a cross-sectional view of the semiconductor wafer of 

Figure 13 after an exposed portion of the imaging layer has been stabilized; 

Figure 15 illustrates a cross-sectional view of the semiconductor wafer of 

10 Figure 14 where the imaging layer is exposed to radiation through a second mask; 

and 

Figure 16 illustrates a cross-sectional view of the semiconductor wafer of 

Figure 15 after the imaging layer has been developed. 

-4-
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DETAILED DESCRIPTION 

The following detailed description sets forth an embodiment or embodiments 

in accordance with the present invention for method for reduced pitch lithography. 

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

5 thicknesses, parameters, etc., in order to provide a thorough understanding of the 

present invention. It will be evident, however, that the present invention may be 

practiced without these details. In other instances, well-known process steps, 

equipment, etc., have not been described in particular detail so as not to obscure the 

present invention. 

10 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 wafer illustrated in Figures 2, 3, 4, and 5 for example. 

For the method of Figure 1, a semiconductor substrate 200 is provided as 

15 illustrated in Figure 2. Substrate 200 may include any suitable semiconductor 

material, including silicon (Si) for example. 

As illustrated in Figure 2, a layer 210 may be formed over substrate 200. Layer 

210 may include any suitable material and may be formed to any suitable thickness 

using any suitable technique depending, for example, on the purpose of layer 210 in 

20 fabricating a desired semiconductor device. Layer 210 may include one or more 

layers, including device, dielectric, contact, interconnect, and/ or via layers for 

example. Layer 210 is not necessary to practic~ the method of Figure 1. ~ 

As one example, layer 210 may include a layer that is to be patterned in 

accordance with a subsequent mask layer formed over layer 210. Layer 210 may , 
25 include a dielectric layer, including silicon dioxide (Si02) for example, that is to be 
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5 

patterned for a contact or interconnect layer, for example. Layer 210 may also 
• 

include a layer over which a via or interconnect layer is to be formed. Layer 210 may 

have exposed regions to be electrically coupled by vias or interconnects formed in a 

subsequent layer. 

For step 100 of Figure 1, a first imaging layer is formed over the 

semiconductor wafer. As illustrated in Figure 2, an imaging layer 220 is formed 

over layer 210. Imaging layer 220 may include any suitable material formed to any 

suitable thickness using any suitable technique. 

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

10 photore~ist, for example, that has been spun-on to a thickness of approximately 

10,000 Angstroms (A). Other suitable thicknesses of positive photoresist, for 

example in the range of approximately 1,000 A to approximately 30,000 A, may also 

be used. For other embodiments, imaging layer 220 may include a suitable negative 

photoresist, a suitable radiation-sensitive polyimide, or other suitable radiation-

15 sensitive materials for example. For this detailed description, the term radiation 

encompasses any energy radiated in 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 radiation, or ion beam radiation for example. 

For step 110 of Figure 1, the first imaging layer is patterned in accordance with 

20 a first pattern to form a first patterned layer. Any suitable lithographic patterning 

technique may be used and may depend, for example, on the material used for 

imaging layer 220. 

Where a positive-tone imaging material is used for imaging layer 220, such as 

a suitable positive photoresist or a suitable positive-tone radiation-sensitive 
' 

25 polyimide for example, imaging layer 220 may be exposed to radiation through a 
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first mask having opaque feature 222 and clear features 221 and 223 as illustrated in 
• 

Figure 2. The first mask may include any suitable pattern of opaque and clear 

features that may depend, for example, on the desired pattern to be formed in 

- imaging layer 220. For this detailed description, the term mask encompasses a 

5 · reticle, for example, for use in a step-and-repeat projection system. 

Imaging layer 220 may be exposed through the first mask using any suitable 

form of radiation. The radiation serves to render soluble in a suitable developer 

that portion of imaging layer 220 exposed to radiation through clear features 221 and 

223. That portion of imaging layer 220 that has not been exposed to radiation 

10 remains/relatively insoluble in the developer. 

Imaging layer 220 may then be developed in a suitable developer to form a 

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

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

dissolved from imaging layer 220. That portion of imaging layer 220 that has not 

15 been exposed to radiation is relatively insoluble in the developer, and thus remains 

to form first patterned layer 232. 

For other embodiments where a suitable negative-tone imaging material is 

used for imaging layer 220, the negative-tone imaging layer 220 may be exposed to 

any suitable form of radiation through a suitable negative-tone mask having opaque 

20 features 221 and 223 and a clear feature 222, for example. Negative-tone imaging 

materials may include a suitable negative photoresist, a suitable positive photoresist 

that is to be subjected to an image reversal process, or a suitable negative--tone 

radiation-sensitive polyimide for example. The negative-tone imaging layer 220 

may be developed in a suitable developer to form a first patterned layer 232 as 
' 25 · illustrated in Figure 3. That portion of imaging layer 220 exposed to radiation 
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through the first mask is relatively insoluble in the de~eloper and thus remains to 

form first patterned layer 232. That portion of imaging layer 220 that has not been 

exposed to radiation is soluble in the developer and is thus dissolved from imaging 

layer 220. 

For step 120 of Figure 1, the first patterned layer is stabilized. Any suitable 

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

used to form first patterned layer 232. 

First patterned layer 232 may be stabilized to withstand subsequent 

lithographic processing steps. First patterned layer 232 may be stabilized to 

10 withsta:r;id chemical transformation as a result of any subsequent exposure to 

15 

radiation, for example. First patterned layer 232 may also 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, for example. 

Where a positive photoresist is used to form first patterned layer 232, a 

suitable deep ultraviolet (DUV) stabilization technique may be used to stabilize first 

patterned layer 232. For one embodiment, first patterned layer 232 may be irradiated 

with a DUV light source having a wavelength in the range of approximately 200 

nanometers to approximately 400 nanometers, for example, and simultaneously 

20 heated with a temperature ramped up to approximately 230 degrees Celsius, for 

example, over an approximately 60 second period of time, for example. First 

patterned layer 232 may be irradiated at that peak temperature for approximately 5 

seconds, for example. For other embodiments, first patterned layer 232 may be 

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

25 the range of approximately 100 nanometers to approximately 500 nanometers, and 
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may be heated to other suitable peak temperatures, for example in the range of 
• 

approximately 120 degrees Celsius to approximately 250 degrees Celsius. First 

patterned layer 232 may be irradiated at a peak temperature for any suitable length of 

- time, for example in the range of approximately 2 seconds to approximately 60 

5 seconds. 

10 

Where first patterned layer 232 includes a positive photoresist, first patterned 

layer 232 may be stabilized using other suitable techniques. As one example, a prist 

technique may be used to form a carbon fluorine (CF4) skin over first patterned layer 
s i l ylo..4; ~, 

232 by exposing the photoresist to a fluorine ambient. AlilB:+isR technique may also 

be used 1to form a silicon dioxide (Si02) skin over first patterned layer 232. For other 

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

first patterned layer 232 to stabilize first patterned layer 232. For still other 

embodiments, the positive photoresist of first patterned layer 232 may 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 

neutralize photoactive compounds in the photoresist of first patterned layer 232. 

Upon any subsequent exposure to radiation then, first patterned layer 232 undergoes 

minimal, if any, chemical transformation. The photoresist of first patterned layer 

20 232 may also be subjected to a subsequent spin-on of photoresist with relatively 

minimal, if any, dissolution by solvents of the subsequent photoresist layer. The 

photoresist of first patterned layer 232 may further be subjected to a subsequent 

development with relatively minimal, if any, dissolution by a developer. 

For other embodiments where a negative photoresist is used to form first 
' 25 patterned layer 232, first patterned layer 232 may be stabilized while first patterned 
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layer 232 is being patterned. Because first patterned lay~r 232 is formed from that 

portion of negative photoresist that has been exposed to radiation and rendered 

relatively insoluble in a developer, the negative photoresist of first patterned layer 

232 is able to withstand chemical transformation from any subsequent exposure to 

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

photoresist of first patterned layer 232, however, may be subjected to a suitable 

stabilization technique as necessary to withstand dissolution by solvents during a 

subsequent spin-on of photoresist, for example.~UV stabilization 

technique, a suitable prist technique, a suitabl~s4la:koR technique, a suitable heat 

10 treatment, or a suitable radiation treatment, for example, may be used to stabilize 

the negative photoresist of first patterned layer 232. 

For still other embodiments where a negative-tone radiation-sensitive 

polyimide is used to form first patterned layer 232, first patterned layer 232 may be 

stabilized while first patterned layer 232 is being patterned. Because first patterned 

15 layer 232 is formed from that portion of polyimide that has been exposed to 

radiation and rendered relatively insoluble in a developer, the polyimide of first 

patterned layer 232 is able to withstand chemical transformation from any 

subsequent exposure to radiation and is able to withstand dissolution by a 

subsequent developer. The polyimide of first patterned layer 232, however, may be 

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

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

subsequent layer over first patterned layer 232, for example. 

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

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

25 over first patterned layer 232 and over layer 210. Imaging layer 240 is formed to 
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----------------------------- ----

surround first patterned layer 232 on the sidewalls of first patterned layer 232 . 
• 

Imaging layer 240 may optionally be formed to cover the top of first patterned layer 

232 as well. Imaging layer 240 may include any suitable material formed to any 

suitable, thickness using any suitable technique. 

For one embodiment, imaging layer 240 may 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 photoresist, for example thicknesses 

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

used. Imaging layer 240 may include other suitable· materials, including a suitable 

10 negativo/ photoresist, a suitable radiation-sensitive polyimide, or other suitable 

radiation-sensitive materials for example. For embodiments where photoresist is 

spun-on to form imaging layer 240, first patterned layer 232 has preferably been 

stabilized to withstand dissolution by solvents during spin-on of the photoresist for 

imaging layer 240. 

15 For step 140 of Figure 1, the second imaging layer is patterned in accordance 

with a second pattern to form a second patterned layer. Any suitable lithographic 

patterning technique may be used and may depend, for example, on the material 

used for imaging layer 240. 

Where a positive-tone imaging material is used for imaging layer 240, such as 

20 a suitable positive photoresist or a suitable positive-tone radiation-sensitive 

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

second mask having opaque features 242 and 244 and clear features 241, 243, and 245 

as illustrated in Figure 4. The second mask may include any suitable pattern of 

opaque and clear features that may depend, for example, on the desired pattern to be 
' 25 formed in imaging layer 240. 
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Imaging layer 240 may be exposed through the second mask using any 
• 

suitable form of radiation. The radiation serves to render soluble in a suitable 

developer that portion of imaging layer 240 exposed to radiation through clear 

features 241, 243, and 245. That portion of imaging layer 240 that has not been 

5 exposed to radiation remains relatively insoluble in the developer. As first 

patterned layer 232 has been stabilized, first patterned layer 232 undergoes minimal, 

if any, chemical transformation as 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 

10 lithographic patterning of imaging layer 240. That is, first patterned layer 232 

preferably does not materially affect the desired patterning of imaging layer 240, for 

example, by reflecting any radiation. First patterned layer 232 may be treated using 

any suitable processing technique, such as bleaching or baking for example, as 

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

15 patterning imaging layer 240. For one embodiment, the material used for first 

patterned layer -232 may match or substantially match the optical and mass 

properties, for example, of the material used for imaging layer 240 so as avoid or 

minimize any reflection of radiation in patterning imaging layer 240. 

Imaging layer 240 may then be developed in a suitable developer to form a 

20 second patterned layer that includes features 251 and 253. As illustrated in Figure 5, 

that portion of imaging layer 240 exposed to radiation through the second mask is 

soluble in the developer and is thus dissolved from imaging layer 240. That portion 

of imaging layer 240 that has not been exposed to radiation is relatively insoluble in 

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

25 patterned layer. As first patterned layer 232 has been stabilized, first patterned layer 
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232 is relatively insoluble in developer and thus under,goes relatively minimal, if 

_ any, dissolution for the development of imaging layer 240. 

For other embodiments where a suitable negative-tone imaging material is 

used for imaging layer 240, the negative-tone imaging layer 240 may be exposed to 

5 any suitable form of radiation through a suitable negative-tone mask having opaque 

features 241, 243, and 245 and clear features 242 and 244, for example. Negative-tone 

imaging materials may include a suitable negative photoresist, a suitable positive 

photoresist that is to be subjected to an image reversal process, or a suitable 

negative-tone radiation-sensitive polyimide for example. The negative-tone 

10 imaging;layer 240 may be developed in a suitable developer to form features 251 and 

253 for the second patterned layer as illustrated in Figure 5. That portion of imaging 

layer 240 exposed to radiation through the second mask is relatively insoluble in the 

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

layer 240 that has not been exposed to radiation is soluble in the developer and is 

15 thus dissolved from imaging layer: 240. 

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

photoresist may be used for both imaging layers 220 and 240 while a suitable deep 

ultraviolet (DUV) stabilization technique may be used to stabilize the positive 

photoresist for first patterned layer 232. For another embodiment, a suitable 

20 negative photoresist may be used for both imaging layers 220 and 240. 

For a further embodiment for the method of Figure 1, imaging layer 220 may 

include a suitable positive photoresist and may be exposed through a suitable 

negative-tone mask. Imaging layer 220 may then be subjected to a suitable image 

reversal process to form first patterned layer 232. The image reversal process 

' 25 preferably serves to stabilize first patterned layer 232. The photoresist of first 
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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 material and may 

5 be patterned using any suitable lithographic patterning technique to form the second 

patterned layer. 

As a result of the method of Figure 1, a single patterned layer is formed over 

layer 210 as illustrated in Figure 5. This single patterned layer is formed from the 

patterning of imaging layer 220 and the subsequent patterning of imaging layer 240. 

10 Figure 6 illustrates, in flow diagram form, another lithography method for 

semiconductor fabrication. For one embodiment, the method of Figure 6 may be 

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

semiconductor wafer illustrated in Figures 7, 8, 9, 10, and 11 for example. 

For the method of a Figure 6, a semiconductor substrate 400 is provided as 

15 illustrated in Figure 7. Substrate 400 may include any suitable semiconductor 

material, including silicon (Si) for example. 

As illustrated in Figure 7, a layer 410 may be formed over substrate 400. Layer 

410 may include any suitable material and may be formed to any suitable thickness 

using any suitable technique depending, for example, on the purpose of layer 410 in 

20 fabricating a desired semiconductor device. The above discussion pertaining to layer 

210 for the method of Figure 1 also pertains to layer 410 for the method of Figure 6. 

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

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

Imaging layer 420 may include any suitable material formed to any suitable 
' 

25 thickness using any suitable technique. 
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For one embodiment, imaging layer 420 may inc!ude a suitable positive 

_ photoresist, for example, that has been spun-on to a thickness of approximately 

10,000 A. Other suitable thicknesses of positive photoresist, for example in the range 

of approximately 1,000 A to approximately 30,000 A, may also be used. For other 

5 embodiments, imaging layer 420 may include other suitable radiation-sensitive 

materials. 

For step 310 of Figure 6, the imaging layer is exposed to radiation in 

accordance with a first pattern. Imaging layer 420 may be exposed in accordance with 

any suitable pattern using any suitable form of radiation. 

10 h;naging layer 420 may be exposed to radiation through a first mask having 

opaque features 421 and 423 and clear feature 422 as illustrated in Figure 7. The first 

mask may include any suitable pattern of opaque and clear features that may 

depend, for example, on the desired pattern to be formed in imaging layer 420. 

Where a positive photoresist is used for imaging layer 420 and is to be subjected to 

15 an image reversal process, the first mask may be a suitable negative-tone mask to 

form the desired pattern in imaging layer 420. 

For step 320 of Figure 6, that portion of the imaging layer exposed to radiation 

is stabilized. Any suitable stabilization technique may be used and may depend, for 

example, on the material used to form imaging layer 420. As illustrated in Figure 8, 

20 an exposed portion 432 of imaging layer 420 has been stabilized. 

Exposed portion 432 of imaging layer 420 may be stabilized to withstand 

subsequent lithographic processing steps. Exposed portion 432 may be stabilized to 

withstand chemical transformation as a result of any subsequent exposure to 

radiation, for example. Exposed portion 432 may also be stabilized to withstand 
~ 

25 dissolution by a subsequent developer, for example. 
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Where a suitable positive photoresist is used to f9rm imaging layer 420, a 

suitable image reversal 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 (NH3) 

5 ambient and heated to a temperature of approximately 95 degrees Celsius, for 

example, in an approximately 600 torr environment, for example, for approximately 

45 minutes, for example. Other suitable temperatures, pressures, and periods of 

time may also be used. Temperatures may range from approximately 80 degrees 

Celsius to approximately 110 degrees Celsius, for example. Pressures may range 

10 from ap1proximately 500 torr to approximately 760 torr, for example. Time periods 

may range from approximately 30 minutes to approximately 60 minutes, for 

example. 

For other embodiments, a suitable positive photoresist may be used for 

imaging layer 420 such that heating imaging layer 420 invokes the image reversal 

15 process to stabilize exposed portion 432. 

Stabilizing positive photoresist in exposed portion 432 serves to neutralize 

photoactive compounds in exposed portion 432. Upon any exposure to radiation 

then, exposed portion 432 undergoes minimal, if any, chemical transformation. 

Exposed portion 432 may also be subjected to a subsequent development with 

20 relatively minimal, if any, dissolution by a developer. 

For step 330 of Figure 6, the imaging layer is exposed to radiation in 

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

with any suitable pattern using any suitable form of radiation. 

Imaging layer 420 may be exposed to radiation through a second mask having 
' 

25 opaque features 441, 443, and 445 and clear features 442 and 444 as illustrated in 
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Figure 9. The second mask may include any suitable p~ttem of opaque and clear 

features that may depend, for example, on the desired pattern to be formed in 

imaging layer 420. Where a positive photoresist is used for imaging layer 420 and is 

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

5 negative-tone mask to form the desired pattern in imaging layer 420. 

For step 340 of Figure 6, that portion of the imaging layer exposed to radiation 

for step 330 is stabilized. Any suitable stabilization technique may be used and may 

depend, for example, on the material used to form imaging layer 420. As illustrated 

in Figure 10, an exposed portion 431 and 433 of imaging layer 420 has been stabilized. 

10 Exposed portion 431 and 433 of imaging layer 420 may be stabilized to 

15 

withstand subsequent lithographic processing steps. Exposed portion 431 and 433 

may be stabilized to withstand chemical transformation as a result of 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. 

Where a suitable positive photoresist is used to form imaging layer 420, a 

suitable image reversal process may be used to stabilize exposed portion 431 and 433 

of imaging layer 420. For one embodiment, imaging layer 420 may be subjected to an 

image reversal process similar to the image reversal process used to stabilize 

exposed portion 432. The above discussion regarding the image reversal process for 

20 exposed portion 432 similarly applies for stabilizing exposed portion 431 and 433. 

Stabilizing the positive photoresist in exposed portion 431 and 433 serves to 

neutralize photoactive compounds in exposed portion 431 and 433. Upon any 

exposure to radiation then, exposed portion 431 and 433 undergoes minimal, if any, 

chemical transformation. Exposed portion 431 and 433 may also be subjected to a 
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subsequent development with relatively minimal, if any, dissolution by a , 

developer. 

Where positive photoresist has been subjected to an image reversal process to 

render exposed portions 431, 432, and 433 relatively insoluble, imaging layer 420 may 

5 be subjected to a flood exposure of radiation to render the remaining portion of 

imaging layer 420 soluble for development. This remaining portion of imaging 

layer 420 has not been previously exposed to radiation through the first or second 

masks. Imaging layer 420 may be flood exposed using any suitable form of radiation. 

For one embodiment, the positive photoresist of imaging layer 420 may be subjected 

10 to appn;>ximately 600 millijoules of a collimated light beam approximately 365 

nanometers in wavelength for this flood exposure. As portions 431, 432, and 433 of 

imaging layer 420 have been stabilized, portions 431, 432, and 433 undergo minimal, 

if any, chemical transformation as a result of any exposure to radiation for 

patterning imaging layer 420. 

15 For step 350 of Figure 6, the imaging layer is developed to form a patterned 

layer. Imaging layer 420 may be developed in any suitable developer to form a 

patterned layer that includes portions 431, 432, and 433 as illustrated in Figure 11. As 

portions 431, 432, and 433 of imaging layer 420 have been stabilized, portions 431, 

432, and 433 are relatively insoluble in developer and thus undergo relatively 

20 minimal, if any, dissolution. Portions 431, 432, and 433 thus remain to form 

features 431, 432, and 433 for the patterned layer after development. The remaining 

portion of imaging layer 420 is dissolved from imaging layer 420 in the developer. 

As a result of the method of Figure 6, a single patterned layer is formed over 

layer 410 as illustrated in Figure 11. 
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For another embodiment for the method of Figure 6, a suitable negative-tone 
• 

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

Figure 6. For step 310 of Figure 6, imaging layer 420 may be exposed to radiation 

through a first suitable negative-tone mask as illustrated in Figure 7. The exposure 

5 of the polyimide to radiation for step 310 of Figure 6 serves to stabilize exposed 

portion 432 for step 320 of Figure 6, as illustrated in Figure 8. Upon any subsequent 

exposure to radiation, exposed portion 432 undergoes minimal, if any, chemical 

transformation. Exposed portion 432 may also be subjected to a subsequent 

development with relatively minimal, if any, dissolution by a developer. 

10 F¢r step 330 of Figure 6, imaging layer 420 may be exposed to radiation 

through a second suitable negative-tone mask, as illustrated in Figure 9. The 

exposure of the polyimide to radiation for step 330 of Figure 6 serves to stabilize 

exposed portion 431 and 433 for step 340 of Figure 6, as illustrated in Figure 10. 

Exposed portion 431 and 433 may be subjected to a subsequent development with 

15 relatively minimal, if any, dissolution by a developer. 

20 

For step 350 of Figure 6, the polyimide of imaging layer 420 may be developed 

in any suitable developer to form a patterned layer that includes portions 431, 432, 

and 433 as illustrated in Figure 11. The resulting single patterned layer may then be 

finally cured using a suitable heat treatment. 

Figure 12 illustrates, in flow diagram form, another lithography method for 

semiconductor fabrication. For one embodiment, the method of Figure 12 may be 

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

semiconductor wafer illustrated in Figures 13, 14, 15, and 16 for example. 
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For the method of a Figure 12, a semiconductor spbstrate 600 is provided as 

_ illustrated in Figure 13. Substrate 600 may include any suitable semiconductor 

material, including silicon (Si) for example. 

As illustrated in Figure 13, a layer 610 may be formed over substrate 600. 

5 Layer 610 may include any suitable material and may be formed to any suitable 

thickness using any suitable technique depending, for example, on the purpose of 

layer 610 in fabricating a desired semiconductor device. The above discussion 

pertaining to layer 210 for the method of Figure 1 also pertains to layer 610 for the 

method of Figure 12. 

10 Fpr step 500 of Figure 12, an imaging layer is formed over the semiconductor 

wafer. As illustrated in Figure 13, an imaging layer 620 is formed over layer 610. 

Imaging layer 620 may include any suitable material formed to any suitable 

thickness using any suitable technique. 

For one embodiment, imaging layer 620 may include a suitable positive 

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

10,000 A. Other suitable thicknesses of positive photoresist, for example in the range 

of approximately 1,000 A to approximately 30,000 A, may also be used. 

For step 510 of Figure 12, the imaging layer is exposed to radiation in 

accordance with a first pattern. Imaging layer 620 may be exposed in accordance with 

20 any suitable pattern using any suitable form of radiation. 

Where a positive photoresist is used for imaging layer 620, imaging layer 620 

may be exposed to radiation through a first mask having opaque features 621 and 

623 and clear feature 622 as illustrated in 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 formed in imaging layer 620. Where a positive photoresist is 
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used for imaging layer 620 and is to be subjected to an image reversal process, the 
• 

first mask may be a suitable negative-tone mask to form the desired pattern in 

imaging layer 620. 

For step 520 of Figure 12, that portion of the imaging layer exposed to 

5 radiation is stabilized. Any suitable stabilization technique may be used and may 

depend, for example, on the material used to form imaging layer 620. As illustrated 

in Figure 14, an exposed portion 632 of imaging layer 620 has been stabilized. 

Exposed portion 632 of imaging layer 620 may be stabilized to withstand 

subsequent lithographic processing steps. Exposed portion 632 may be stabilized to 

10 withst&t;td chemical transformation as a result of any subsequent exposure to 

radiation, for example. Exposed portion 632 may also be stabilized to withstand 

dissolution by a subsequent developer, for example. 

Where a suitable positive photoresist is used to form imaging layer 620, a 

suitable image reversal process may be used to stabilize exposed portion 632 of 

15 imaging layer 620. For one embodiment, imaging layer 620 may be, after the 

exposure to radiation through the first mask, subjected to an ammonia (NH3) 

ambient and heated to a temperature of approximately 95 degrees Celsius, for 

example, in an approximately 600 torr environment, for example, for approximately 

45 minutes, for example. Other suitable temperatures, pressures, and periods of 

20 time may also be used. Temperatures may range from approximately 80 degrees 

Celsius to approximately 110 degrees Celsius, for example. Pressures may range 

from approximately 500 torr to approximately 760 torr, for example. Tim-e periods 

may range from approximately 30 minutes to approximately 60 minutes, for 

example. 
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For other embodiments, a suitable positive photoresist may be used for , 

imaging layer 620 such that heating imaging layer 620 invokes the image reversal 

process to stabilize exposed portion 632. 

Stabilizing positive photoresist in exposed portion 632 serves to neutralize 

5 photoactive compounds in exposed portion 632. Upon any exposure to radiation 

then, exposed portion 632 undergoes minimal, if any, chemical transformation. 

Exposed portion 632 may also be subjected to a subsequent development with 

relatively minimal, if any, dissolution by a developer. 

For step 530 of Fig~ue 12, the imaging layer is exposed to radiation in 

10 accordance with a second pattern. Imaging layer 620 may be exposed in accordance 

with any suitable pattern using any suitable form of radiation. 

Where a positive photoresist is used for imaging layer 620, imaging layer 620 

may be exposed to radiation through a second mask having opaque features 642 and 

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

15 may include any suitable pattern of opaque and clear features that may depend, for 

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

Imaging layer 620 may be exposed through the second mask using any 

suitable form of radiation. The radiation serves to render soluble in a suitable 

developer that portion of imaging layer 620 exposed to radiation through clear 

20 features 641, 643, and 645. As portion 632 of imaging layer 620 has been stabilized, 

portion 632 undergoes minimal, if any, chemical transformation as a result of any 

exposure to radiation for patterning imaging layer 620. Portion 632 thus. remains 

relatively insoluble despite any exposure to radiation. That portion of imaging layer 

620 that has not been exposed to radiation remains relatively insoluble in the 

25 developer. 
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5 

Preferably, portion 632 of imaging layer 620 does pot affect in a material 

_ manner the subsequent lithographic patterning of imaging layer 620. That is, 

portion 632 preferably does not materially affect the desired subsequent patterning of 

imaging layer 620, for example, by reflecting any radiation. 

For step 540 of Figure 12, the imaging layer is developed to form a patterned 

layer. Imaging layer 620 may be developed in any suitable developer to form a 

patterned layer thatincludes features 631, 632, and 633 as illustrated in Figure 16. 

That portion of imaging layer 620 exposed to radiation through the second mask is 

soluble in the developer and is thus dissolved from imaging layer 620. As portion 

10 632 of ii;naging layer 620 has been stabilized, portion 632 is relatively insoluble in 

15 

developer and thus undergoes relatively minimal, if any, dissolution for the 

development of imaging layer 620. That portion of imaging layer 620 that has not 

been exposed to radiation is also relatively insoluble in the developer, and thus 

remains to form features 631 and 633 for the patterned layer. 

As a result of the method of Figure 12, a single patterned layer is formed over 

layer 610 as illustrated in Figure 16. 

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 

techniques may also be used for the methods of Figures 1, 6, and 12 to expose 

20 imaging layers to radiation in accordance with suitable patterns. As one example, a 

suitable direct-write exposure technique may be used to expose an imaging 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, such as the patterned layer illustrated in Figures 5, 11, and 16 
~ 

25 respectively, may be formed relatively closer to one another as the resolution of the 
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lens for the lithographic patterning of an imaging layer# through a single exposure to 

radiation does not limit the pitch for adjacent features of the single patterned layer. 

As these features may be formed relatively closer to one another, the density with 

which semiconductor devices may be fabricated may be increased, allowing 

5 semiconductor devices to be fabricated with relatively smaller sizes. 

10 

The lithography methods of Figure 1, 6, and 12 may be used, for example, in 

fabricating various semiconductor devices, including digital components such as 

microprocessors, memories such as random access memories (RAMs), controllers, 

etc. 

The lithography methods of Figures 1, 6, and 12 may be used, for example, to 

form a single patterned layer that serves as a mask in patterning an underlying 

layer, such as layers 210, 410, and 610 respectively. The underlying layer may be 

patterned using a suitable etch technique and chemistry. As the pattern in the mask 

layer, such as the single patterned layer illustrated in Figures 5, 11, and 16, becomes 

15 replicated in the underlying layer, features for the underlying layer may be formed 

relatively closer to one another. 

As another example, the lithography methods of Figures 1, 6, and 12 may be 

used to form disposable posts as discussed in U.S. Application Serial No. 08/179,615, 

filed January 10, 1994, entitled DISPOSABLE POST PROCESSING FOR 

20 SEMICONDUCTOR DEVICE FABRICATION, by James M. Cleeves, and assigned to 

the same assignee as the present application. As disposable posts are removed to 

form openings for a subsequent layer, such as a contact, via, or interconnect layer for 

example, such openings may be formed relatively closer to one another. 

In the foregoing description, the invention has been described with reference 
' 25 to specific exemplary embodiments thereof. It will, however, be evident that 
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various modifications and changes may be made thereto without departing from , 

the broader spirit or scope of the present invention as defined in the appended 

- claims. The specification and drawings are, accordingly, to be regarded in an 

- illustrative rather than a restrictive sense. 

5 

What is claimed is: 

I 
I 
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1 

1. A lithography method for semicon ctor fabrica.tion using a semiconductor 

wafer, comprising the steps of: 

(a) 

(b) 

g layer over the semiconductor wafer; 

· st imaging layer in accordance with a first pattern to 

form a first patterned la r; 

(c) stabilizi g the first patterned layer; 

(d) g a second imaging layer over the first patterned layer such that 

the first patter ed layer is surrounded by the second imaging layer; and 

patterning the second imaging layer in accordance with a second 

pattern ~ form a second patterned layer. 

2. The method of claim 1, wherein the first imaging layer includes a positive 

2 photoresist. 

1 3. The method of claim 1, wherein the second imaging layer includes a positive 

2 photoresist. 

1 4. The method of claim 1, wherein e patterning step (b) includes the steps of: 

2 (i) exposing a portion of th first imaging layer to radiation in accordance 

3 with the first pattern, and 

(ii) maging layer such that the exposed portion 

5 dissolves to form the first patt ned layer. 

1 5. The method of clai 1, wherein the patterning step (e) includes the steps of: 
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2 (i) exposing a portion of th econd imaging ~ayer to radiation in 

3 accordance with the second patte , and 

4 (ii) cond imaging layer such that the exposed portion 

5 dissolves to form these nd patterned layer. 

1 6. The method of claim 1, wherein the patterning step (b) includes the step of 

2 exposing a portion of the first imaging layer to radiation through a mask. 

1 7. The method of claim 1, wherein the patterning step (e) includes the step of 

2 exposing a portion of the second imaging layer to radiation through a mask. 

1 8. The method of claim 1, wherein e stabilizing step (c) includes the step of 

using a prist technique to stabilize t first patterned layer. 

9. The method of claim 1, w erein the stabilizing step (c) includes the step of 

2 using a silation technique to st ilize the first patterned layer. 

1 

2 

~: 
10. 

11. 

The method of claim 1, wherei the stabilizing step (c) includes the steps of: 

(i) exposing the first patt ned layer to radiation, and 

(ii) heating the first pat rned layer. 

The method of claim 0, wherein the exposing step (c)(i) includes the step of 

2 exposing the first pattern i:.l layer to radiation having a wavelength in a range from 

3 approximately 200 na meters to approximately 400 nanometers; and 
' 
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wherein the heating steB (c)(ii) includes the steJ: of heating the first patterned 

layer at a temperature rampe to approximately 230 degrees Celsius. 

I 
I 
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1 12. A lithography method for semiconductor fabrication using a semiconductor . 
2 wafer, comprising the steps of: 

3 

4 

(a) 

.(b) 

forming an imaging layer over he semiconductor wafer; 

exposing a portion of the ima ing layer to radiation in accordance with 

5 a first pattern; 

6 

7 

(c) 

(d) 

stabilizing the exposed po ion of the imaging layer; and 

patterning the imaging 1 er in accordance with a second pattern to 

8 form a patterned layer. 

1 13. .Jfhe method of claim 12, w: erein the imaging layer includes a positive 

2 photoresist. 

1 

2 

14. The method of clai , wherein the patterning step (d) includes the steps of: 

aging layer to radiation in accordance with the second (i) 

3 pattern, and 

4 (ii) he imaging layer to form the patterned layer. 

1 15. The method of laim 12, wherein the exposing step (b) includes the step of 

2 exposing the portio of the imaging .layer to radiation through a mask. 

1 16. of claim 12, wherein the patterning step (d) includes the step of 

· 2 exposing a por on of the imaging layer to radiation through a mask. 

1 

2 

17. thod of claim 12, wherein the stabilizing step (c) includes the step of 

e imaging layer to an image reversal process. 
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·1 18. The method of claim 17, wherein the ubjecting step includes the steps of: 

2 - (i) subjecting the imaging layer o an ammonia ambient, and 

3 (ii) heating the imaging layer. 

1 19. The method of claim 18, wher n the heating step includes the step of heating 

2 the imaging layer to a temperature · a range of approximately 80 degrees Celsius to 

3 approximately 110 degrees Celsius. 

1 

2 

20. The method of claim 12, 
. I 

erein the patterning step (d) includes the steps of: 

(i) exposing another ortion of the imaging layer to radiation in 

3 accordance with the second p tern, 

4 

5 

6 

1 21. 

(ii) stabilizing thee posed other portion of the imaging layer, 

(iii) exposing the i aging layer to radiation, and 

(iv) developing t e imaging layer to form the patterned layer. 

The method of cl im 20, wherein the stabilizing step (d)(ii) includes the step 

2 of subjecting the imag· g layer to an image reversal process. 

1 

2 

3 

22. The method f claim 21, wherein the subjecting step includes the steps of: 

(i) subje ting the imaging layer to an ammonia ambient, and 

(ii) heat g the imaging layer. 
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\ 

A lithographic patterning process uses multiple exposures to provide for 

relatively reduced pitch for features of a single patterned layer. A first imaging layer 

is exposed to radiation in accordance with a first pattern and developed. The 

5 resulting patterned layer is stabilized. A second imaging layer is subsequently 

formed to surround the first patterned layer, exposed to radiation in accordance with 

a second pattern, and developed to form a second patterned layer. As the first 

patterned layer has been stabilized, the first patterned layer remains with the second 

patterned layer to produce a single patterned layer. For another embodiment, a 

10 single i:r]l.aging layer is patterned by exposure to radiation in accordance with two 

separate patterns. An exposed portion of the imaging layer is suitably stabilized to 

withstand subsequent lithographic process steps. 
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(2) a check in the amount of $130.00 in payment of the surcharge of 37 
C.P.R.§ 1.16(e); and 

(3) a copy of the Notice to File Missing Parts of Application.~ 
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The Commissioner is hereby authorized to charge any fees in connection 
with this communication to our Deposit Account No. 02-2666. A duplicate of this 
transmittal is enclosed for deposit account charging purposes. 

Date: February 28, 1995 

12400 Wilshire Boulevard 
Seventh Floor 

Respectfully submitted, 

BtAKELY, SOKOLOFF, TAYLOR & ZAFMAN 

Los Angeles, California 90025-1026 

Phone: 
Facsimile: 

( 408) 720-8598 
( 408) 720-9397 
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y's Docket No.: 16820.,P048 Patent 

DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below, next to my name. 

I believe I am the original, first, and sole inventor (if only one name is listed below) or an 
original, first, and joint inventor (if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the invention entitled 

METHOD FOR REDUCED PITCH LITHOGRAPHY 

the specification of which 

is attached hereto. 
X was filed on December 22. 1994 as 

Application Serial No. 08/361.595 
and was amended on __________________________ __ 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the above-identified 
specification, including the claim(s), as amended by any amendment 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 thereof, or patented or described in any printed publication in 
any country before my invention thereof or more than one year prior to this application, that 
the same was not in public use or on sale in the United States of America more than one year 
prior to this application, and that the invention has not been patented or made the subject of an 
inventor's certificate issued before the date of this application in any country foreign to the 
United States of America on an application 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 this application. 

I acknowledge the duty to disclose all information known to me to be material to patentability as 
defined in Title 37, Code of Federal Regulations, Section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119, of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 

Priority 
PriQr FQreign Application(s) Claimed 

(Number) (Country) (Day/MonthNear Filed) Yes No 

(Number) (Country) (Day/MonthNear Filed) Yes No 

(Number) (Country) (Day/MonthNear Filed) Yes No 

I hereby claim the benefit under Title 35, United States Code, Section 120 of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of Title 35, United States Code, Section 112, I acknowledge the duty to disclose 
all information known to me to be material to patentability as defined in Title 37, Code of 
Federal Regulations, Section 1.56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application: 

(Application Serial No.) Filing Date (Status-- patented, 
· pending, abandoned) 

(Application Serial No.) Filing Date (Status-- patented, 
pending, abanqoned) 

Rev. 11 /28/94 (D 1) cak 1 
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I hereby appoint Keith G. Askoff, Reg. No. 3_9.,628; Aloysius T. C. AuYeung, R~g. No. 35,432; 
Bradley J. Bereznak, Reg. No. 3~474; Michael A. Bernadicou, Reg. No. 35,934; Roger W. 
Blakely, Jr., Reg. No. 25.831; Timothy R. Croll, Reg. No. 3Q...ZZ1;__Daniel M. De Vos, Reg. 
37 ,813; _Matthew C. Fagan, Reg. No. 3Z.,542; Scot A. Griffin, Reg. No. 38,167: Stephen D. 
Gross, Reg. No. 31 .020; David R. Halyorson, Reg. No. 33,395; Michael D. Hartogs, Reg. No. 
36,547.J3rian Don Hickman, Reg. No. 3Q.J394; George W Hoover II, Reg. No. 32.992; Paul H. 
Horstmann, Reg. No. 36,.167; Eric S. Hyman, Reg. No. 30,139;..Dag H. Johansen, Reg No. 
3Q..!Z2.;_Stephen L. King, Reg. No. 1JU13_0;. Joseph T. Lin, Reg. No. 3~_Michael J. Mallie, 
Reg. No. 3..§.&ti;..James D. McFarland, Reg. No. 32s.4;_Anthony C. Murabito, Reg. No. 35,295; 
Kimberley G. Nobles, Reg. No. 38,255; Ronald W. Reagin, Reg. No. 20.340; James H. Salrer,:-
Reg. No. 35L.668;_Robert A. Saltzberg, Reg. No. 36,91 O;..James C. Scheller, Reg. No. 31, 195; . 
Edward W. Scott, IV, Reg. No. 36.000; Maria McCormack Sobrino, Reg. NQ.:.. 31 ,639; Stanley W. 
Sokoloff, Reg. No. 2~1an T. Sponseller, Reg. No. 3a,318; .lohn C. Stattler, Reg. No. 
36,265; Edwin H. rayior, Reg. No. 25..129; . Lester J. Vincent, Reg. No. 31 ,460; Ben J. Yorks, 
Reg. No. 33,609; and Norman Zafman, Reg. No. 26.250; my attorneys; and William Donald 
Davis, ReQ.No. 38.426; Ibomas X. Li, Reg. No. 37,079; and Edwin A. Sloane, Reg. No. 34,728; 
my patent agents; of B_LAKEL Y. SOKOLQEE, TAYLOR & ZAEMAN, with offices located at 12400 
Wilshire Boulevard. 7th Floor, Los Angeles. California 90025, telephone (310) 207-3800, 
with full power of substitution and revocation, to prosecute this application and to transact all 
business in the Patent and Trademark Office connected herewith. 

I hereby declare that all statements made herein of my 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 fine 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 issued thereon. 

/-o 0 

Full Name of Sole/First In entor-~-M.= 

Inventor's Signature f"-~~L£<~~"' _:A_.£.:.~"' --=~=-=::.=.::....:..-:;L_ __ 

Post Office Address -=550<...1,_S,..u,..,m.LJ.!.Lm._...it...,D""'"r .... iv .... e ___________________ _ 
Redwood City. California 94062 

Full Name of Second/Joint Inventor---------------------

Inventor's Signature -------------
Drue __________ _ 

Residence ______________ Citizenship-----------
(City, State) (Country) 

Post Office Address ____________________ ~-----

Full Name of Third/Joint Inventor-----------------------

Inventor's Signature ------------- Date __________ _ 

Residence ______________ Citizenship-----------
(City, State) (Country) 

Post Office Address ___________________________ _ 

Rev. 11/28/94 (01) cak 2 

SAMSUNG-1002.073



---------------------------------

... . IJN 
UNITED.STA., _ ..J DEPARTMENT OF CO~~~CE 

• ··Patent ·and· Trademark Office 
Address: COMMISSIONER. OF PATENTS AND TRADEMARKS 

Washington, D.C. 2D231 

08/.361,.595 12/22/94 CLEEVES .] 16820.P048 

03P1/iJ201 
MATi''HEW C FAGAN 
BLAKELY SOKOLOFF TAYLOR & ZAFMAN 
12400 WILSHIRE BOULEVARD SEVENTH FLOlfifEMAILED: 
LOS ANGELES CA 90025 . Ot)OO 

NOTICE TO FILE MISSING PARTS OF APPLICATION 
FILING DATE GRANTED 02/01/95 

An Application Number and Filing Date have been assignedto this application. However, the items indicated 
.. below are missing. The required items and fees identified below must be timely submitted ALONG WITH 

THE P~YMENT OF A SURCHARGE for items 1 and 3-6 only of$ I ? () · for large entities or 
$ dfl. ';,.;: . · for small entities who have filed .a verified statement claiming such status. The surcharge is set forth in 
37 CFR 1.16(e). 

Hall required items on this form are filed within the period set below, the total amount owed by applicant as a ~ 
entity, 0 small entity (verified statement filed), is$ I ? 0 . · 

Applicant is given ONE MONTH FROM THE DATE OF miS LETTER, OR TWO MONTHS FROM THE 
FILING DATE of this application, WIDCHEVER IS LATER, within which to file all required items and pay any fees 
required above to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied by the 
extension fee under the provisions of 37 CFR 1.136(a). 

1. 0 The statutory basic filing fee is: 0 missing 0 insufficient. Applicant as a 0 large entity 0 small 
entity, must submit $ to complete the basic filing fee. 

2. 0 Additional claim: fees of$ as a 0 large entity, 0 small entity, including any 
required multiple dependent claim fee, are required. Applicant must submit the additional claim 
fees or cancel the additional claims for which fees are due. 

3. D The oath or declaration: 
0 is missing. 
0 does not cover items omitted at time of execution. 

An oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date is required. 

4. 0 The oath or declaration does not identify the application to which it applies. An oath or declaration 
in compliance with37 CFR 1.63, identifying the application by the above Application Number and 
ljling Date, 'is required. 

5. ~The signature(s) to the oath or declaration is/are: ~sing; 0 by a person other than the inventor 
or a person qualified under 37 CFR 1.42, 1.43, or 1.47. A properly signed oath or declaration in 
compliance with 37 CFR 1.63, identifying the application by the above Application Number and 
Filing Date, is required. 

6. 0 The signature of the following joint inventor(s) is missing from the oath or declaration: 

__________ An oath or declaration listing the names of all inventors and signed by 
the omitted inventor(s), identifying this application by the above Application Number and Filing 
Date, is required. 

7. 0 The application was filed in a language other than English. Applicant must file a verified English 
translation of the application and a fee of$ under 37 CFR 1.17(k), unless this fee has 
already been paid. 

8. 0 A $----~~--processing fee is required since your check was returned without payment. 
(37 CFR 1.21(m)). 

9. 0 Your filing receipt was mailed in error because your check was returned without payment. 

10;0 The application does not comply with the Sequence Rules. See.attached Notice to Comply with 
Sequence Rules 37 CFR 1.821-1.825. ~ 

1 10~S 

Direct the response and ar6questions abo~n:hls notice to, Attention: Application ~eessing Division, 
Special Processing and Correspo:r;1dence Branch (703) 308-1202. 

A copy of this notice MUST be returned  
\ 
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UNITED STATES DEPA'RTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

SERIAL NUMBER FILING DATE FIRST NAMED INVENTOR 

1):3/361 ,. 595 12/22/94 CLEEVES 

BLAKELY 

15N2/0504 

SOKOLOFF TAYLOR & ZAFMAN 
12400 WILSHIRE 
7TH FLOOR 
LOS ANC~ELES C:A 

BCIULEVARD 

9002~i 

This Is a communication from the examiner in charge of your application. 
COMMISSIONER OF PATENTS AND TRADEMARKS 

DUDA,K 
I EXAMINER 

ART UNIT PAPER NUMBER 

1~i07 ·1-
05/04/9~i 

DATE MAILED: 

'h2J This application has been examined D Responsive to communication filed on D This action Is made final. 

A shortened statutory period for response to this action Is set to expire 3 month(s), days from the date of this letter. 
Failure to respond within the period for response will cause the application to become abandoned. 35 U.S.C. 133 

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

1. ~Notice of References Cited by Examiner, PT0-892. 

3. D Notice of Art Cited by Applicant, PT0-1449. 

5. D Information on How to Effect Drawing Changes, PT0-14 7 4-

Part II SUMMARY OF ACTION 

2. ~Notice of Draftsman's Patent Drawing Review, PT0-948. 

4. D Notice of Informal Patent Application, PT0-152. 
6. 0 ______________________ _ 

1.~a~~~-~~---~~-~~-------------------------~~~~lnb~p~~b~ 

Of the above, claims __ .:.._J_';;t __ ---~--~---------------- are withdrawn from consideration. 

2. D Claims·---------------.,----------------- have been cancelled. 

3. D Claim/ _______________________________ are allowed. 

4. ~ Claims __ _.____....__,'--------------------------- are rejected. 

5. D Claims _______________________________ are objected to. 

6. D Claims. ________________________ are subject to restriction or election requirement. 

7. D This application has been filed with informal drawings under 37 C.F.R. 1.85 which are acceptable for examination purposes. 

8. 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.R. 1.84 these drawings 
. are 0 acceptable; 0 not acceptable (see explanation or Notice of Draftsman's Patent Drawing Review, PT0-948). 

10. D The proposed additional or substitute sheet(s) of drawings, filed on ------·· has (have) been 0 approved by the 
examiner; 0 disapproved by the examiner (see explanation). 

11. D The proposed drawing correction, filed --------' has been 0 approved; 0 disapproved (see explanation). 

12. D Acknowledgement Is made of the claim for priority under 35 U.S. C. 119. The certified copy has 0 been received 0 not been received 
0 been filed in parent application, serial no. ; filed on --------

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

14. D Other 

EXAMINER'S ACTION 
PTOL-326 (Rev. 2193) 
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Serial Number: 08/361,595 
Art Unit: 1507 

Part I:I:I: DETAILED ACTION 

Election/Restriction 

-2-

1. Restriction to one of the following inventions is required 

under 35 u.s.c. 121: 

Group I. Claims 1-11, drawn to semiconductor fabrication 

method, classified in Class 430, subclass 311. 

Group II. Claims 12-22, drawn to semiconductor fabrication 

method, classified in Class 430, subclass 394. 

The inventions are distinct, each from the other because of 

the following reasons: 

The two methods differ in that the method of Group I 

involves the stabilization of a developed resist pattern while 

the method of Group II involves the stabilization of an exposed 

undeveloped resist. The two Groups form two distinct and 

patentably different methods of semiconductor fabrication. 

Because these inventions are distinct for the reasons given 

above and have acquired a separate status in the art because of 

their recognized divergent subject matter, restriction for 

examination purposes as indicated is proper. 

2. During a telephone conversation with Mr. Jim Scheller on 

April 21, 1995 a provisional election was made with traverse to 

prosecute the invention of Group I, claims 1-11. Aff~rmation of 

this election must be made by applicant in responding to this 
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Serial Number: 08/361,595 
Art Unit: 1507 

Office action. Claims 12-22 are withdrawn from further 

consideration by the Examiner, 37 C.F.R. § 1.142(b), as being 

drawn to a non-elected invention. 

Claim Rejections - 35 USC S ~~2 

-3-

3. Claims 1-11 are rejected under 35 u.s.c. § 112, second 

paragraph, as being indefinite for failing to particularly point 

out and distinctly claim the subject matter which applicant 

regards as the invention. 
, I • 

Clal.m 1 is not clear in reciting in step (a) that the layer 

is formed "over" the wafer. Perhaps "on"? 

Claim 1 is indefinite in step (d) in reciting that the first 

layer is "surrounded" by the second layer. 

Claims 4 and 5, step (i) is indefinite in reciting that "a 

portion" of the layer is exposed to "radiation in accordance with 

the first pattern". If the radiation is patterned then it is 

confusing to recite "a portion". 

Claim 8 is indefinite in reciting "Prist" without 

explanation of the process or capitalizing. 

Claim 9, "silation" is misspelled. 

Claim 10 is indefinite since the specification teaches that 

steps (i) and (ii) occur simultaneously (page 8). 
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Serial Number: 08/361,595 
Art Unit: 1507 

Claim Reject;ions - 35 usc S ~03 

-4-

4. 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 
a~ 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. 

5. Claims 1, 6, 10 and 11 are rejected under 35 u.s.c. § 103 as 

being unpatentable over orvek (US Patent 4,826,756). 

orvek teaches a process of lithographic patterning whereby a 

novolak photoresist is patterned. The resist is then hardened by 

exposing to radiation of a wavelength between 300 to 320 ntn and 

heating. The process occurs in semiconductor processing and 

further processing after the hardening is taught to oc;:cur. 

Therefore, it would have been obvious to one of ordinary 

skill in the art to have stabilized a resist pattern by radiation 

and heat because orvek teaches the hardening of a resist pattern 

by radiation and heat in a lithographic process. 
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Serial Number: 08/361,595 
Art Unit: 1507 

6. Claims 1, 2, 4, 6, 10 and 11 are rejected under 35 u.s.c. 

-5-

§ 103 as being unpatentable over Matthews (US Patent 4,548,688). 

Matthews teaches a process of hardening a positive 

photoresist pattern. The pattern is hardened by exposing to 

radiation with a wavelength of about 320 nm or less and at an 

elevated temperature. 

Therefore, it would have been obvious to one of ordinary 

skill in the art to have stabilized a resist pattern by radiation 

and heat because Matthews teaches hardening a positive 

photofesist pattern with radiation and heat in semiconductor 

device formation. 

7. Claims 1-8, 10 and 11 are rejected under 35 u.s.c. § 103 as 

being unpatentable over Collins (US Patent 4,904,866). 

Collins teaches the conventionality of stabilizing a 

patterned photoresist with deep UV hardening or PRIST. Collins 

teaches the stabilization of a photoresist pattern with an 

electron beam and describes further processing after 

stabilization of the pattern. 

Therefore, it would have been obvious to have stabilized a 

photoresist pattern before further processing beca'l?-se Collins 

teaches the conventionality of using deep UV or PRIST to 

stabilize a photoresist pattern before further pro.c:es.sing of the 

substrate occurs. 
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Serial Number: 08/361,595 
Art Unit: 1507 

8. Claims 1, 6 and 9 are rejected under 35 u.s.c. § 103 as 

being unpatentable over McColgin (US Patent 4,931,351). 

-6-

McColgin teaches a lithographic process whereby a 

photoresist pattern is formed and then silylated before further 

processing of the substrate occurs. 

Therefore, it would have been obvious to have stabilized a 

photoreisst pattern using a silylation process because McColgin 

teaches silylation of a photoreisst pattern and then further 

processing of the substrate. 

Conclusion 

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

considered pertinent to applicant's disclosure. 

Angelopolus (US Patent 5,300,403) teaches hardening of a 

polyimide pattern with exposure to radiation and heating. 

10. Any inquiry concerning this communication should be directed 

to Examiner K. Duda at telephone number (703) 308-2351. 

kad 
4-30-95 

K~ 
.KATHLEEN DUDA 
PATENT EXAMINER 

GROUP1&00 
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DEPARTMENT COMMERCE 
PATENT&. TRADEMARK OFFICE 

SERIAL NO. --=rz1 OJ 
Q:S/961 59S 

APPLICANT(S) 

ATIACHMENT 
TO 

PAPER 
NUMBER 

4 

NOTICE O_F REFERENCES CITED Cleaves 

DOCUMENT NO. DATE CLASS SUBCLASS FILING DATE 

4,548,688 10/1985 · Matthews 430 325 

4,826,756 5/1989 Orvek 430 328 

4,904,866 2/1990 Collins 250 492.2 

4,931,351 6/1990 McCoig in 430 323 

5,300,403 4/1994 AngelopoJus 430 325 6/1992 

COUNTRY 

R 

s 

T 

u 

DATE 

K. Duda 5/1/95 Page 1 of 1 

*A copy of this reference is not being furnished with this office action. 
(See Manual of Patent Exa Procedure, section 707.05(a).) 
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Form PTO 948 (Rev. 10-94) U.S. DEPARTMENT OF COMMERCE- Patent and Trademark Office Application No. 

NOTICE OF DRAFTSPERSON'S PA-'FENT-DRA WIN6 REVIEW 

PTO Draftpersons r~view all originally filed drawings regndtt!s§·8fwfiet~~r they are designated as formal or informal. Additionally, 
patent Examiners will review the drawings for compliance with the regulations. Direct telephone inquiries concerning this review to 
the Drawing Review Branch,703~ 305-8404 ... 

, •• J' I ' . , . ., . . ·~ ; ~ ; 

The drawings fil.ed (insert jate) , are 

A .fi:i· noi objected •o by ~he Dr !s~eAon under 3.7 CpR L.8,11<;>r IJ 52. 
B...... ___ objec<ed to by the 'Jraftsperson uncler 37 CFR 1.84 or 1.152 as 
irt~~. atr: 7dit\V. Th~ Examiner w~i lrequire submissio~r·.}i~ Oevi; co-ITected/ 
drawmgs when necessary. Con-eci•.ed drawings musl b~s.ubmitte.d 
according Hw. • 11suuctions ~m ·;he ·back oithi~ Notke.. .. . · 

DRAW;NCS 37 CFR l .84(a): Acceptable categories of drawings: 

~ N'J' bbc.·k soiiJ lines. Fig(>) _______ _ 

\. .. jo• '' are not acceptable until petition is granted. 

2. ::'HOTOGRA?HS. 37 CFR.I.~4(b) 
___ Photographs are notacceplable until petition is grhnted. 

Fig(s) 
_ Photographs not properly mounted (must use brystol board or 

photographic double-weight paper). Fig(s) 
_ Poor quality (half-tvne). Fig(s) 

3. GRAPHiC FORMS. 37 CFR 1.84 (d) 

·- Chemical ocmathematical formula not labeled as separate figure. 
Fig(s)• ______ _ 

_ Group of waveforms not presented as a single figure, using 
common vertical axis with time extending along horizontal axis. 
Fig(s). ____ _ 

_ Individuals waveform not identified with a separate letter 
designation adjacent to the vertical axis. Fig(s). _____ _ 

4. TYPE OF PAPER. 37 CFR 1.84(c) 
_ Paper not flexible, strong, white, smooth, nonshiny, and durable. 

Sheet(s)· _____ _ 

_ Erasures, alterations, overwritings, interlineations, cracks, creases, 
and folds copy machine marks not accepted. Fig(s) ____ _ 

_ Mylar, velum paper is not acceptable (too thin). Fig(s) ___ _ 
5. SIZE OF PAPER. 37 CFR 1.84(f): Acceptable sizes: 

21.6 em. by 35.6 em. (8 V2 by 14 inches) 
21.6 em. by 33;- I em. (8 1/2 by 13 inches) 
21.6 em. by 2'7.9 em. (8 V2 by II inches) 
21.0 em. by 29.7 em. (DIN size A4) 

~ All drawing sheets not the same size. Sheet(s) _____ _ 

_ Drawing sheet not an acceptable size. Sheet( 7 ------
6. MARGINS. 37 CFR 1.84(g): Acceptable margi 

Paper size 

21.6 em. X 35.6 crrt. 2!.6 em X 33.1 em. 21.6 em. 27.9 em. 21.0 em. X 29.7 em. 
( 8 V2 X 14 inches) (8 V2 X 13 inches) (8 V2 X 11 inches) (DIN Size A4) 
T 5.1 em. (2") 2.5 em. (1") 2.5 em.(!") 2.5cm. 
L .64 em. (1/4") .64 em. (1/4") .64 em. (114") 2.5 em. 
R .64 em. (lj4") .64cm. (1/4") .64 em. (1W)·: . 1.5 em: 
B .64 em. (1/4") .64 em. (1/4") .64 em. (114") 1.0 em.' 

Margins.d6 not conform .to cl!art above. 
Sheet(s) __ · _______ _ 

_ Top (T) _ Left,(L) _Right (R): ·_. _Bottom (B) 

7. VIEWS.37 tFR 1.84(h) 
REMINDER: Specification may require revision to correspond to 
drawing changes. 

_ All views not grouped together. Fig(s). ______ _ 
_ Views connected by projection lines or lead lines. 

Fig(s) 
Partial views. 37 CFR 1.84(h) 2 

COMMENTS: 

ATTACHMENT TO PAPER NO·--~-+---

PTQ Copy 

_ View and enlarged view notlabled separatly or properly. 

· Fig(s)·--------' 
Sectional views. 37 C.FI{ 1.84 (h) 3 

· ·_ Hatching not ihdicatbd for sectional portions of an object. 
. Fig(s). ___ ~ 

_ Cross section not drawn same as view with parts in cross section 
with regularly spaced parallel oblique strokes. Fig(s) ____ _ 

8. ARRANGEMENT OF VIEWS. 37 CFR 1.84(i) 
_ Words do not appear on a horizontal, left-to-right fashion when 

page is either upright or turned so that the top becomes the right 
side, except for graphs. Fig(s). ______ _ 

~· S!=ALE. 37 c;:FRL84.(k} 
_· _· Scale not'large erio~gh t6 show mechanism with crowding 

when drawing is reduced in size to two-thirds in reproduction. 
Fig(s), _____ _ 

Indication such as "actual size" or scale 1/2" not permitted. 
- Fig(s] · ,, 

IO~C RACTER OF LINES, NUMBERS, & LEITERS. 37 CFR 
4(!) 

· _· · -ines, num ers & letters not uniformly thick and well defined, 
clean, dur b~d ck (except for color drawings). 

Fig(s )-+----f;f-='--

1 I. SHADING. 37 CFR 1.84(m) 
_ Solid blackshading areas not permitted. 

Fig(s) _____ _ 

_ Shade lines, pale, rough and blurred. Fig(s), ______ _ 

12. NUMBERS, LETTERS, & REFERENCE CHARACTERS. 37 CFR 
1.84(p) 

_ Numbers and reference characters not plain and legible. 37 CFR 
1.84(p)(!) Fig(s) ____ _ 

Numbers and reference characters not oriented in same direction 
as the view. 37 CFR 1.84(p)(I) Fig(s) _____ _ 

_ English alphabet not used. 37 CFR 1.84(p)(2) 
Fig(s) _____ _ 

_ Numbers; letters, and reference characters do not measure at least 
.32 em. (1/8 inch) in height. 37 CFR(p )(3) 
Fig(s) _____ _ 

13. LEAD LINES. 37 CFR 1.84(q) 
_ Lead lines cross each other. Fig(s) _____ _ 

_ Lead lines missing. Fig(s)·-,------

14. NUMBERING OF SHEETS OF DRAWINGS. 37 CFR 1.84(1) 
_ Sheets not numbered consecutively, and in Arabic numerals, 

beginning with number I. Sheet(s), ______ _ 

15. NUMBEROF VIEWS. 37 CFR 1.84(u) 
_ Views not numbered consecutively, and in Arabic numerals, 

beginnin& with number I. Fig(s)-,-_____ _ 
_._. View· numbers not pte'Ceded by the abbreviation Fig. 

l'ig(s)'--' '---'--~--'-

.l6. CORRECTIONS. 37 CFRL84(w) 
_ Corrections not made from prior PT0-948. 

Fig(s) _____ _ 

17. DESIGN DRAWING. 37 CFR 1.152 
_ Surface shading shown not appropriate. Fig(s) 
_ Solid black shading not used for color contrast. 

Fig(s) _____ _ 
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REMINDER 

' .. 

Drawing changes may also require changes in the specification, 
e.g., if Fig. 1 is changed to Fig. lA, Fig.1B,-.Fi.g\ 1C;.etc., the 
specification, at the Brief Description of the \Otawffi:~;: rhust 

likewise be changed. Please make such changes by 3 7 CFR 1 .3 12 

Amendment at the time of submitting drawing changes. 

INFORMATION ON HOW TO EFFECT DRAWING CHANGES 

1. Correction of Informalities--37 CFR 1.85 

File new drawing's ~ith the changes i~iporated therein~ The application number or the title of the 
invenqon, inventor: s ~~e,_~d~ket J.mniber (if ~y), and the name an? te~ephone number of a person 
to call 1f the Office Is un~le to matchthe drawmgs to the proper apphcatton, should be placed on the 
back of each sheet of drawihgsfu accordance with 37 CFR L84(c ). Applicant may delay filing of the 
new drawings until retdpt of the N9t1ce of Allowability (PTOL-37). Extensions oftime may be 
obtained under the provisions ofJ7 CFR1.136. The drawipg should be filed as a separate paper with 
atran.smittalletter addressed to the Drawing Review Branch. 

2. Timing of Corrections 

Applic;:ant is requiredto:submit acceptable corrected drawings within the three:..month shortened 
statutorY period 'set in the Notice of Allowability (PTOL-37). If a correqion is cleteffi1ined to be 
unacceptable by the Office, applicant must arrange to have acceptable correction resubmitted within 
the original thiee~rri6nth pefiod to aVoid the necessity of obtaining as extension ()ftime and paying the 
extension fee. Therefore, appliqnt ~:Qould file corrected drawings as sqoiJ. ~~possible.· · · 

" . . ' -· . \ . . . . ,/ 

Failure to take corrective action within set (or extended) period will result in ABANDONMENT of 
the J?,ppfica,tior( · · 

' -·. ,: ; ' ;} 

- ··-· .. ' ' 

3. Con-ections.other than Informalities Noted by the Drawing Reyiew Bl1Ulch on the;Fot,:n~ PTO .948 
. {I . . \ . , !. ~.~~~---··--~-· ···--·-· .• ,. , . 

AU c~;u~pg~.~dto,Jp,~:§r,¥~~pg,~,'.ofu:W(t~~ informalities noted by the Drawing Review Branch, MUST 
be approved by the examiner before,ibe application will be allowed. No changes will be· permitted 
to be made, otherthan::correctionrofin.fonnaiities, unless the examiner has approved ¢~,proposed 
changesY'0 ·tn": rn· ,, ... 
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InRe the 
Application of: 

/ 
James M. Cleeves 

Serial No.: 

Filed: 

For: 

08/361,59;;/ / 

December 22, 1994 

METHOD FOR REDUCEII' 
PITCH LITHOGRAPHY 

) 
) 
) 
) 
) 
) 
) 
) 
) 

------~----------------------) 

Patent 

Art Unit: Not Yet Assigned 

Examiner: Not Yet Assigned 
1 hereby cortify that this oorresp>ndsnce is being da;mr.ited with the 
United Ste.IGs Poetal Service as first class mail with suflicisnt poslage 
in an envelope addressed to the Commissioner oi Patents and 
Trademarks, Washington, D.C. 20231 r 
on m tlt-d4 :l.l& rt?; 

Date Deposk 

CiAet'sb'(le, B.~ 

INFORMATION DISCLOSURE STATEMENT 

The Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Enclosed is a copy of Information Disclosure Citation Form PT0-1449 together 

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

cited documents be considered and that the enclosed copy of Form PT0-1449 be 

initialed by the Examiner to indicate such consideration and copy thereof returned to 

the Applicant. 

This Information Disclosure Statement is being submitted pursuant to }7 C.F .R. § 

1.97(b). 

Pursuant to 37 C.F.R. § 1.97, the submission of this Information Disclosure 

Statement is not to be construed as a representation that a search has been' made and is 

-1-
U.S. Application Serial No. 08/361,595 

Attorney's Docket No. 16820.P048 
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not to be construed as an admission that the information cited in this statement is 

material to patentability. 

The Commissioner is hereby authorized to charge any fees in connection with 

this communication to our Deposit Account No. 02-2666. 

Date: March 21, 1995 

12400 Wilshire Boulevard 
Seventh Floor 
Los Angeles, CA 90025-1026 

Phone: ( 408) 720-8598 
Facsimile: ( 408) 720-9397 

Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 

atthew C. Fagan 
Registration No. 37,5 ......_ __ 

-2-
U.S. Application Serial No. 08/361,595 

Attorney's Docket No. 16820.P048 
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3beet 1 of 2 

Form PT0-1449 U.S. DEPARTMENT OF COMMERCE ATTY. DOCKET NO. SERIAL NO. 
7-t-(01 '15 

(REV. 8-83} 
PATENT AND TRADEMARK OFFICE 

16820.P048 887~6t,~~5-

APPUCANT -INFORMATION D~1S ITATION James M. Cleeves 

~ ~ FlUNG DATE GROUP 
l t I 3 

(Use several fsheets,gess~ ~ December 22, 1994 l'IUL e 
- ... -~ ·-

~J 19~~~ ENT DOCUMENTS 

'EXAMINER .~ ··~ NAME CLASS SUBCLASS FlUNG DATE 
INITIAL 

DOCUMENT NUMBER -11:: IF APPROPRIATE 

it1A'D 4 9 0 8 6 5 6 3/1990 Suwa et al. '35~ 5'?:> -

' 

FOREIGN PATENT DOCUMENTS 

DOCUMENT NUMBER DATE COUNTRY 
TRANSLATION 

CLASS SUBCLASS 
YES NO 

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

I (}ilK) 
"Method to Incorporate Three Sets of Pattern Information in Two Photomasking Steps," m.M 
T~chnical DisclQsme Bulletin, Vol. 32, No. 8A,pp. 218-219jJan~ 1990). 

,&MV "Dual-Image Resist for Single-Exposure Self-Aligned Processing,'' ffiM Technical Disclosure 
Bulletin, Vol. 33, No.2, pp. 447-449 (July 1990). 
"Complementary Selective Writing by Direct-Write E-Beam/Optical Lithography Using Mixed 

\CfriD Positive and Negative Resist," ffiM Technical Disclosure Bulletin, Vol. 33, No. 3A, pp. 62-63 
(August 1990). 

~LM1) 
"Sub-Micron Channel Length CMOS Techno1ogy,''ffiM Technical DisclQsure Bulletin, 
Vol. 33, No.4, pp. 227-232 (September 1990). 

0hJ "Multilayer Circuit Fabrication Using Double Exposure of Positive Resist," ffiM Technical 
Disclosure Bulletin Vol. 36 No. 10. pp, 423-424 (October 1993). 

EXAMINER 

/<.7/vA 
DATE CONSIDERED 

J0-~6-qs 

*EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line 
through citation if not in conformance and not considered. Include copy of this form with next communication to 
applicant. 
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Form PT0-1449 U.S. DEPARTMENT OF COMMERCE ATTY. DOCKET NO. SERIAL NO. -=,.-<-1-0"1 lfS 
PATENT AND TRADEMARK OFFICE 

(REV. 8-83) 16820.P048 es,136~,§9~ 

APPUCANT 

INFORMATION DISCLOSURE CITATION James M. Cleeves 

FlUNG DATE GROUP 
1113 

(Use several sheets if necessary) December 22, 1994 -· ,~_\}_l._ ~ 

. 
U.S. PATENT DOCUMENTS 

"EXAMINER DATE NAME CLASS SUBCLASS FILING DATE 
INITIAL 

DOCUMENT NUMBER IF APPROPRIATE 

FOREIGN PATENT DOCUMENTS 

TRANSLATION 
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS 

YES NO 

I 

_;:, 

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

{C4tD Wolf, S., et al., Silicon Proc~ssing ;fur tb!< VLSI Era, Volume 1; PrQcess TechnQlogj:, Lattice 
Press Sunset Beach California pp. 407-458 (1986). 

EXAMINER 

)(.~ 
DATE CONSIDERED 

/0- ;;LG - '15 
*EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line 
through citation if not in conformance and not considered. Include copy of this fbrm with next communication to 
applicant. 
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42390.P048 

(inventor(s)) 
Q81361.595 

Filed: ___ D .... ecem""""'"-'-""'be><lr ..... 22..,. . ....,1..,.9=94"'------------

For: METHOD FOR REDUCED PITCH Ll'lliOGRAPHY 
(title) 

BOX: Non-Fee Amendment 
THE COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

SIR: Transmitted herewith is an Amendment for the above application. 

Patent 

Small entity status of this application under 37 C.F.R. §§ 1.9 and 1.27 has been established 
by a verified statement previously submitted. 
A verified statement to establish small entity status under 37 C. F. R. §§ 1.9 and 1.27 is 
enclosed. 

XX No additional fee is required. 

The fee has been calculated as shown below: 

SMALL ENTITY 
OTHER THANA 
SMALL ENTITY 

Rate Additional Rate 
Fee 

x11 $ x22 

-0- x37 $ x74 0 First Presentation of Multiple 
+115 $ +230 
Total -0-

d. Fee $ 
Total 

d. Fee 
* If the entry in Col. 1 is less than the entry in Col. 2, 

write "0" in Col. 3. Ad Ad 
** If the "Highest No. Previously Paid For" IN THIS 

SPACE is less than 20, write "20" in this space. 
*** If the "Highest No. Previously Paid For" IN THIS SPACE is less than 3, write "3" in this space. 

The"Highest No. Previously Paid For" (Total or Independent) is the highest number found from 
the equivalent box in Col. 1 of a prior amendment or the number of claims originally filed. 

Additional 
Fee 

$-0-

$-0-

$ 

$-0-

A check in the amount of$ is attached for presentation of additional claim(s). 
Applicant(s) hereby Petition(s) for an Extension of Time of month(s) pursuant 
to 37 C.F.R. § 1.136(a). 
A check for$ is attached for processing fees under 37 C. F. R. § 1 .17. 
Please charge my Deposit Account No. 02-2666 the amount of$------
A duplicate copy of this sheet is enclosed. 

X The Commissioner is hereby authorized to charge payment of the following fees associated 
with this communication or credit any overpayment to Deposit Account No. 02-2666 
(a duplicate copy of this sheet is enclosed): 

X Any additional filing fees required under 37 C. F. R. § 1.16 for presentation of 
extra claims. 

X Any extension or petition fees under 37 C.F.R. § 1.17 . 

Date: _2--=-/_z _1-'-,_.J __ 
12400 Wilshire Boulevard 

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

. BLAKELY SOKOLOFF TA LOR & ZAFMAN 

Reg. No. .35. 934 

FIRST CLASS CERTIFICATE OF MAILING 
( 37 C.F.R. § 1 .S(a) ) 

I hereby certify that this correspondence is being deposited with the United States 
Postal Service as First Class mail, in an envelope addressed t91 Commissioner of 
Patents an em s, Washington, D.C. 20231, on: 9-1- '!_'13> . 

R-1-f/G 
Date 

(LJV/cak 1 1/23/92) 
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16820.P048 

In Re Application of 
James M. Cleevey' 

Serial No: 08/361r5' I 
Filed: December 22,199 

For: METHODFORREDUCED 
PITCH LITHOGRAPHY 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) ___________________________) 

Examiner: 

Art Unit: 

AMENDMENT AND RESPONSE 

Box: Non-Fee Amendment 
Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Dear Commissioner: 

Patent 

I 
Duda/K. 

1507( 

This is in response to the Office Action mailed May 4, 1995. Applicant 

respectfully requests the Examiner to enter the following amendments and 

consider the following remarks. Reconsideration and reexamination of the 

above-referenced application is respectfully requested. 1 

IN THE SPECIFICATION 

On page /,nne 9!'P1ease delete the word "silatiiand insert -sily~-
, 

therein. 

-1-
Attorney's Docket No. 16820.P048 
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Ill 

IN THE CLAIMS 

8. (Amended) The method of claim 1, wherein the stabilizing step (c) 

includes the step of using a [prist] PRIST technique to stabilize the first patterned 

layer. 

9. (Amended) The method of claim 1, wherein the stabilizing step (c) 

includes the step of using a [silation] silylation technique to stabilize the first 

patterned layer. 

REMARKS 

Applicant hereby affirms his election to prosecute Group I claims, claims 

1-11, drawn to a semiconductor fabrication method and hereby withdraws Group 

II claims, Claims 12-22. 

The Examiner has rejected claims 1-11 as being indefinite for failing to 

particularly point out and distinctly claims the subject matter which the 

applicant regards as the invention. It is applicant's understanding that claims 1, 

4, 5, and 10 use such clear and concise language so as to allow anyone skilled in 

the art to ascertain the leaps and bounds of the present invention. Applicant has 

amended Claims 8 and 9 to more particularly point out and distinctly claim the 

subject matter which Applicant regards as the invention. As such, Applicant 

respectfully requests the removal of the 35 U.S.C. §112 second paragraph 

rejections of Claims 1-11. 

-2-
Attorney's Docket No. 16820.P048 
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t''l 

The Examiner has rejected Claims 1, 6, 10, and 11 under 35 U.S.C. §103 as 

being unpatentable over Oryek. It is the Examiner's position that Oryek teaches 

a process for lithographic patterning whereby a novolak photoresist pattern is 

harden by exposing the pattern to radiation of a wavelength between 300 -320 

nanometers and heating. It is further the Examiner's position that it would have 

been obvious to one of ordinary skill in the art to have stabilized a resist pattern 

by radiation in heat because Oryek teaches the hardening of a resist pattern by 

radiation and heat in a lithographic process. 

It is Applicant's understanding that Orvek fails to teach or render obvious 

Applicant's invention as claimed in Claims 1, 6, 10 and 11. Applicant claims in 

independent claim 1: 

"(d) forming a second imaging layer over the first 
patterned layer such that the first patterned layer is 
surrounded by the second imaging layer; and 
(e) patterning the second imaging layer in 
accordance with a second pattern to form a 
second patterned layer." (Emphasis added) 

That is, Applicant claims a process of forming a single patterned masking layer by 

separately forming and patterning two separate layers. In this way, Applicant is 

able to form a single masking layer which has feature densities greater than that 

which is possible from a single masking layer formed with a single patterning 

step. Applicant's novel masking technique allows high density integrated 

circuits to be fabricated. 

It is Applicant's understanding that Oryek fails to teach or render obvious 

Applicant's invention as claimed. As stated by the Examiner, Orvek does teach a 

method of hardening a photoresist layer. However, Orvek fails to teach or 

-3-

SAMSUNG-1002.091



render obvious " .. forming a second imaging layer over the first patterned 

layer ... " and " ... patterning the second imaging layer ... " as claimed by Applicant. 

Therefore, for at least this reason, Orvek fails to teach or render obvious 

Applicant's invention as claimed in Claims 1, 6, 10, and 11. 

The Examiner has also rejected Claims 1, 2, 4, 6, 10, and 11 under 35 U.S.C. 

§103 as being unpatentable over Matthews. Matthews teaches a process of 

hardening the photoresist pattern wherein the photoresist pattern is hardened by 

exposing it to radiation with wavelengths of about 320 nanometers or less at an 

elevated temperature. Like Orvek. however, Matthews fails to teach or render 

obvious Applicant's claimed steps of " .. forming a second imaging layer over the 

first patterned layer ... " and " ... patterning the second imaging layer ... " As such, 

for at least this reason, Matthews fails to teach and render obvious Applicant's 

invention as claimed in Claims 1, 2, 4, 6, 10, and 11. 

The Examiner has also rejected claims 1-8, 10 and 11 under 35 U.S.C. §103 

as being unpatentable over Collins. Collins teaches a method of stabilizing a 

pattern photoresist with deep UV hardening or PRIST. Collins. however, also 

fails to teach " .. forming a second imaging layer over the first patterned layer ... " 

and " ... patterning the second imaging layer ... " as claimed by Applicant. Collins. 

therefore, clearly fails to teach or render obvious Applicant's invention as 

claimed in Claims 1-8, 10 and 11. 

The Examiner has also rejected Claims 1, 6, and 9 under 35 U.S.C. §103 as 

being unpatentable over McColgin. McColgin teaches a photolithographic 

process whereby a photoresist pattern is formed and then silylated. McColgin. 

however, fails to teach " .. forming a second imaging layer over the first 

patterning layer ... " and " ... patterning the second imaging layer ... " as claimed by 
' 

-4-
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Applicant. McColgin. therefore, clearly fails to teach or render obvious 

Applicant's invention as claimed in Claims 1, 6, and 9. 

As such, Applicant respectfully requests the removal of the 35 U.S.C. §103 

rejections of claims 1-11 and seeks an early allowance of these claims. 

If there are any further charges please charge them to Deposit Account No. 

02-2666. 

Date: 

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

Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZA MAN 

Michael A. Ber 
Reg. No. 35,934 

FIRST CLASS CERTIFICATE OF MAILING 
( 37 C.F.R. § 1.8(a) ) 

I hereby certify that this correspondence is being deposited with the United 
States Postal Service as First Class mail, in an envelope addressed to: 
Commiss~~r of ten' i$~ademar~s, Washington, D.C. 20231, on: 

g,j-f5 

-5-
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent· and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

I SERIAL NUMBER I FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. 

CL.EEVES 

151\12/1027 
BLAKELY SOKOLOFF TAYLOR~& ZAFMAN 
12400 WILSHIRE BOULEVARD 
7TH FLOOR 
LOS AM;ELES CA 90025 

This is a communication from the examiner In charge of your application. 
COMMISSIONER OF PATENTS AND TRADEMARKS 

.J l6E:20. P048 

·EXAMINER 
VUvA, f: .. 

ART UNIT 

111:3 

DATE MAILED: 

PAPER NUMBER 

10/27/9!::) 

~This application has been examined gResponslve to communication filed on Jr/4 jc; 5 D This action is made final. 

A shortened statutory period for response to this action Is set to expire 3 month(s), days from the date of this letter. 
Failure to respond within the period for response will cause the applicatlcm to become abandoned. 35 U.S.C. 133 

Part I THE FO~LOWING ATTACHMENT(S) ARE PART OF THIS ACTION: 

1. D Notice of References Cited by Examiner, PT0-892. . 

3. ~otice of Art Cited by Applicant, PT0-1449. {-:?- fp·) 
5. 0 Information on How to Effect Drawing Changes, PT0-1474 .. 

Part II SUMMARY OF ACTION 

2. D Notice of Draftsman's Patent Drawing Review, PT0-948. 

4. D Notice of Informal Patent Application, PT0-152. 
6. D ____________ . 

Of the above, claims _ __.:_/_:::;;t:___--____:Ol-:::__::a...,=----------------- are withdrawn from consideration. 

L0c~~~~-----------------------------~e~~~ce~d 
3. D Claims _______________________________ are allowed. 

4.~ Claims __ 1!_-_..:_{....:(~------------------------are rejected. 

5. D Claims _______________________________ are objected to. 

6. D Claims _______________________ _; are subject to restriction or election requirement. 

7. D This application has been filed with informal drawings under 37 C.F.R. 1.85 which are acceptable for examination purposes. 

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

9. D The corrected or substitute drawings have ~en received on . Under 37 C.F.R. 1.84 these drawings 
are 0 acceptable; 0 not acceptable (see explanation or Notice of Draftsman's Patent Drawing Review, PT0-948). 

10. D The proposed additional or substitute sheet(s) of drawings, filed on------· has (have) been Oapproved by the 
examiner; 0 disapproved by the examiner (see explanation). 

11. D The proposed drawing correction, filed _______ _. has been 0 approved; 0 disapproved (see explanation). 

12. D Acknowledgement Is made of the claim for priority under 35 U.S.C. 119. The certified copy has 0 been received 0 not been received 
0 been filed In parent application, serial no. ; filed on ---------' 

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

14. D Other 

EXAMINER'S ACTION 
PTOL-326 (Rev. 2/93) 
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Serial Number: 08/361,595 
Art Unit: 1113 

Part III DETAILED ACTION 

Election/Restriction 

-~ 

\ 
I 

-2-

1. Applicant's election of Group I, claims 1-11 in Paper No. 6 

is acknowledged. Because applicant did not distinctly and 

specifically point out the supposed errors in the restriction 

requirement, the election has been treated as an election without 

traverse (M.P.E.P. § 818.03(a)). 

2. Claims 12-22 are withdrawn from further consideration by the 

examiner, 37 C.F.R. § 1.142(b) as being drawn to a nonelected 

invention. Election was made without traverse in Paper No. 6. 

Claim Rejections - 35 USC § 112 

3. Claims 1-11 are rejected under 35 U.S.C. § 112, second 

paragraph, as being indefinite for failing to particularly point 

out and distinctly claim the subject matter which applicant 

regards as the invention. 

Claim 1 is not clear in reciting in step (a) that the layer 

is formed "over" the wafer. Perhaps "on"? 

Claim 1 is indefinite in step (d) in reciting that the first 

layer is "surrounded" by the second layer. 

Claims 4 and 5, step (i) is indefinite in reciting that "a 

portion'' of the layer is exposed to "radiation in accordance with 

SAMSUNG-1002.095



Serial Number: 08/361,595 
Art Unit: 1113 

the first pattern". If the radiation is patterned then it is 

confusing to recite "a portion". 

-3-

Claim 10 is indefinite since the specification teaches that 

steps (i) and (ii) occur simultaneously (page 8). 

Applicant has not responded to the rejection of these claims 

except to say the claims use concise language which does not 

address the specific rejections the Examiner has made. 

Claim Rejections - 35 USC § 103 

4. 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 same 
person. 

5. Claims 1-11 are rejected under ~5 U.S.C. § 103 as being 

unpatentable over IBM Technical Disclosure, volume 32, number SA 

(Disclosure 1). 
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Serial Number: 08/361,595 -4-
Art Unit: 1113 

Disclosure 1 teaches a method of patterning. The method 

involves hardening a first photoresist image. A second layer of 

photoresist is then applied and openings formed which are 

coincident with the first. It would have been obvious to have 

formed an image as claimed with a stabilization of the first 

photoresist image before application of a second photoresist 

layer because Disclosure 1 teaches such with the second 

photoresist layer formed within openings of the first photoreisst 

image. 

6. Claims 1-11 are rejected under 35 U.S.C. § 103 as being 

unpatentable over IBM Technical Disclosure, volume 33, number 3A 

(Disclosure 2). 

Disclosure 2 teaches a process for forming an image. The 

process involves applying a first resist layer to a substrate. 

The resist is exposed, developed and hardbaked to prevent reflew. 

An oxide layer is applied followed by a second resist layer. The 

second resist layer is exposed and developed and used in further 

processing of the substrate. It would have been obvious to one 

of skill in the art to have stabilized a first resist pattern 

before applying a second resist layer to be patterned because 

Disclosure 2 teaches a process where the stabilization of the 

first image occurs before further resist processing. 

SAMSUNG-1002.097



Serial Number: 08/361,595 
Art Unit: 1113 

-5-

7. Any inquiry concerning this communication should be directed 

to Examiner K. Duda at telephone number (703) 308-2351 or by FAX 

at (703) 305-5433. 

kad 
10-26-95 

Jim~ 
'i~IMARY EXAMINER 
fl~~/IOD 
· :{~>bWINER 

>Ip 1509 

SAMSUNG-1002.098



Our Docket No.: 16820.P048 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In reApplication of: 

-
James M. Oeeves 

Serial No.: 08/361,595 

Filed: December 22, 1994 

For: METIIOD FOR REDUCED PITCH 
LITHOGRAPHY 

Examiner: Duda, K. 

PETITION FOR EXTENSION OF TIME UNDER 37 C.F.R. §1.136(a) 

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

Sir: 

Applicant herewith petitions the Commissioner of Patents and 

Trademarks to extend the time for response to the Office Action, mailed October 

27, 1995 for one month to February 27, 1996. 

Submitted herewith is a check for $110.00, pursuant to 37 C.P.R. §1.17(a), to 

cover the cost of the extension. 

The Commissioner is hereby authorized to charge any fees in connection 

with this communication to Deposit Account No. 02-2666. A duplicate of this 

letter is enclosed for deposit account charging purposes. 

12400 Wilshire Boulevard, Seventh Floor 
Los Angeles, California 90025 
(310) 207-3800 

270 MH 03/~8/96 08361595 

..... 

Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 

Roland B. Cortes 
Reg. No. 39,152 

/ 
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d!!Jlosited witn the United States Postal Service as first 
class. mail in an envelope addressed to: Commissioner of 
Pa s e rks, Washington, D.C ... 20231 on: 

Feb 27 1996 
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Our Docket No.: 16820.P048 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In reApplication of: 

James M. Oeeves 

Serial No.: 08/361,595 

Filed: December 22, 1994 

For: METHOD FOR REDUCED PITCH 
LITHOGRAPHY 

Examiner: Duda, K. 

Art Group: 1113 

PETITION FOR EXTENSION OF TIME UNDER 37 C.P.R. §1.136(a) 

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

Sir: 

Applicant herewith petitions the Commissioner of Patents and 

Trademarks to extend the time for response to the Office Action, mailed October 

27, 1995 for one month to February 27, 1996. 

Submitted herewith is a check for $110.00, pursuant to 37 C.P.R. §1.17(a), to 
I 

cover the cost of· the extension. 

The Commissioner is hereby authorized to charge any fees in connection 

with this communication to Deposit Account No. 02-2666. A duplicate of this 

letter is enclosed for deposit account charging purposes. 

Dated: f?:;;3/W'My ,.27-;1996 

12400 Wilshire Boulevard, Seventh Floor 
Los Angeles, California 90025 
(310) 207-3800 

Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 

Roland B. Cortes 
Reg. No. 39,152 

CERTIFICATE OF MAILING 
I hereby certifv that· this correspondence is being 
deposited with the United States Postal Ser.vice as first 
class mail in an envelope addressed to: Commissioner of 
Patents a Trad , Washington, D.C. 20231 on: 
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Our Docket No.: 16820.P048 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 

James M. Cleeves 

Serial No.: 08/361,595 

Filed: December 22, 1994 

For: METHOD FOR REDUCED PITCH 
LITHOGRAPHY 

Examiner: Duda, K. 

Art Group: 1113 

AMENDMENT AND RESPONSE TO THE OFFICE ACTION 

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

Sir: 

In response to an outstanding Office Action., mailed October 27, 1995, 

please amend the above-identified application and consider the following 

remarks. 

IN THE SfECIF!CATION 

/ 
On page 10, line 9, delete "silation" and insert --silylation-- therein. 

EK30178 03122196 08361595 02-2666 030 102 78.00CH 

EK30179 03/22196 08361595 02-2666 030 103 H.OOCH 
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IN THE CLAIMS 
/ 

Please amend Claims 1, 4, 5, 10 and 11. 

Please add Claims 23 and 24. 

1 1. ended) A lithography method for semiconductor fabrication using a 

2 semico ductor wafer, comprising the steps of: 

3 forming a first imaging layer over the semiconductor wafer; 

4 atterning the first imaging layer in accordance with a first pattern 

5 to form a first atterned layer; 

sta ilizing the first patterned layer; 6 

7 

(c) 

(d) for ng a second imaging layer over the first patterned layer [such 

8 that the first patter d layer is surrounded by the second imaging layer]; and 

9 (e) patterni g the second imaging layer in accordance with a second 

10 pattern to form a seco d patterned layer, wherein the second patterned layer and , 

11 the fir . tterned 1 

12 

13 

1 4. (Amended) The method of claim 1, wherein the patterning step (b) includes 

2 the steps of: 

3 

4 

5 

(i) exposing a portion of the first imaging layer to radiation [in 

accordance with the first pattern] ~ and 

(ii) developing the first imaging layer such that the exposed portion 

6 dissolves to form the first patterned layer. 

1 5. (Amended) The method of claim 1, wherein the patterning step (e) includes 

2 the steps of: 

-2-
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3 (i) exposing a portion of the second imaging layer to radiation [in 

4 accordance with the second pattern,] i and 

5 (ii) developing the second imaging layer such that the exposed portion 

6 dissolves to form the second patterned layer. / 
----~---------------------------------------------------------

1 10. (Amended) The method of claim 1, wherein the stabilizing step (c) includes 

2 [the steps of]: 

3 [(i) ]exposing the first patterned layer to radiation[,] and 

4 [{ii) ]heating the first patterned layer. 

1 11. (Amended) The method of claim [10] 1, wherein the [exposing] stabilizing 

2 step (c)[{i)] includes [the step of ]exposing the first patterned layer to radiation 

3 having a wavelength in a range from approximately 200 nanometers to 

4 approximately 400 nanometers[;].~ and 

5 [wherein the heating step (c)(ii) includes .. the step of ]heating the first 

6 patterned layer at a temperature ramped to approximately 230 degrees Celsius. 

3 

4 

5 

(New) A lithography method for semiconductor fabrication using a 

nductor wafer, comprising the steps of: 

forming a first imaging layer over the semiconductor wafer; 

patterning the first imaging layer in accordance with a first pattern 

6 (c) s abilizing the first patterned layer; 

7 (d) for 'ng a second imaging layer over the first patterned layer; and 

8 (e) patte 'ng the second imaging layer in accordance with a second 

9 pattern to form a se nd patterned. layer, wherein the second patte:tned layer and 

10 the first patterned laye together form a single patterned layer of a plurality of 
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dispos , le posts, each disposable post being formed relatively closer to other 

osts than is possible through a single exposure to radiation. 

24. (New) A l hography method for semicondudor fabrication using a 

semiconductor w fer, comprising the steps of: 

(a) 

(b) 

a first imaging layer over the semiconductor wafer; 

thefirst imaging layer in accordance with a first pattern 

to form a first patterne · 

(c) first patterned layer; 

(d) forming a seco d imaging layer over the first patterned layer; and 

(e) patterning these ond imaging layer in accordance with a second 
I 

pattern to form a second patter d layer, wherein the second patterned layer and 

the first patterned layer form a si gle patterned layer having adjacent features, 

the adjacent features having a pitc which is not limited by a single exposure. to 

radiation. 

-4-
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REMARKS 

Reconsideration of this case is respectfully requested in view of the 

foregoing amendments and these remarks. 

I. Election/Restriction 

The Office Action dated October 27, 1995, considered the election of Group 

I, claims 1-11, as being elected without traverse. Applicant acknowledges this 

designation. 

II. Claim Rejections under 35 U.S.C. §112, second paragraph. 

/The Office Action dated October 27, 1995, rejected Claims 1-11 under 35 

U.S.C. §112, second paragraph, as being indefinite for failing to particularly point 

out and distinctly claim the subject matter which Applicant regards as the 

invention. Applicant submits that Claims 1-11 as present amended distinctly 

claim the subject matter which Applicant regards as the invention. 

·Additionally, Applicant submits that step (a) of Claim 1 is dear in reciting 

that a first imaging layer is formed "over" a semiconductor wafer. One skilled in 

the art would understand the meaning of forming an imaging layer "over" a 

semiconductor wafer. Moreover, one example of forming an imaging layer over 

a semiconductor wafer is illustrated in Figure 2, wherein imaging layer 210 is 

formed over substrate 200. 

In view of the foregoing, Applicant respectfully requests remoyal of the 

rejection to Claims 1-11 under 35 U.S.C. §112, second paragraph. 
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m. Claim Rejection under 35 U.S.C. §103. 

The Office Action rejected Claims 1-11 under 35 U.S.C. §103 as being 

unpatentable over each of the following: IBM Technical Disclosure, volume 32, 

number BA (Disclosure 1), and IBM Technical Disclosure, volume 33, number 3A 

(Disclosure 2). In response, Applicant submits that the presently amended 

Claims 1-11 would not have been obvious to one of ordinary skill in the art at 

the time that the present invention was made in view of either Disclosure 1 

and/or Disclosure 2. 

A. Disclosure 1 

/As presently amended, independent Claim 1 recites a lithography method: 

"wherein the second patterned layer and the first patterned 
layer form a single patterned layer having adjacent features 
which are formed relatively closer to one another than is 
possible through a single exposure to radiation." 

It is Applicant's understanding that Disclosure 1 fails to teach, disclose or 

suggest Applicant's invention as presently claimed. Disclosure 1 does not teach, 

disclose, or suggest a first and second patterned layer forming a single patterned 

layer having adjacent features which are formed relatively closer to one another 

than is possible through a single exposure to radiation. 

Furthermore, Claim 1, as presently amended, would not have been 

obvious in view of Disclosure 1 at the time the present was made because 

Disclosure 1 attempts to resolve a different problem than the problem_ resolved 

by the present invention. As the title of Disclosure 1 indicates, Disclosure 1 

attempts to provide three sets of pattern information in two photomasking steps. 

Disclosure 1 is further applicable in applications which include creMing three 
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differeFJ:t thicknesses of metallized patterns with one level of dielectric material. 

(page 219, lines 4-6). 

m eontrast, the present invention of Claim 1, forms a single patterned 

layer having adjacent features which .are formed relatively closer to one another 

than is possible through a single exposure to radiation. As these features are 

formed relatively closer to one another, the density with which semiconductor 

devices may be fabricated may be increased, allowing semiconductor devices to be 

fabricated with relatively smaller sizes. 

In view of the foregoing, Applicant respectfully requests removal of the 

rejection to Claims 1 under 35 U.S.C. §103 in view of Disclosure 1. Given that 
I 

Claims 2-11 depend upon independent Claim 1, and incorporate the features and 

limitation of Claim 1, Applicant respectfully requests removal of the rejection to 

Claims 2-11 under 35 U.S.C. §103 in view of Disclosure 1. 

Additionally, Applicant submits that new claims 23 and 24 would not 

have been obvious to one of ordinary skill in the art at the time that the present 

invention' was made in view of Disclosure 1. 

New Claim 23 recites a lithography method: 

"wherein the second patterned layer and the first patterned 
layer together form a single patterned layer of a plurality of 
disposable posts, each disposable post being formed relatively 
closer to other disposable posts than is possible through a 
single exposure to radiation. " 

It is Applicant's understanding that Disclosure 1 fails to teach; disclose or 

suggest Applicant's invention as presently claimed. Disclosure 1 does not teach, 

disclose, or suggest a first and second.patterned layer together for¢ng a single 

patterned layer of disposable pot?ts. each disposable post being formed relatively 
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closer to other disposable posts than is possible through a single exposure to 

radiation. 

Furthermore, new Claim 23 would not have been obvious in view of 

Disclosure 1 at .the time the present was made because Disclosure 1 attempts to 

resolve a different problem than the present invention. As described above, 

Disclosure 1 provides three sets of pattern information in two photomasking 

steps. In contrast, the present invention, as claimed in new Claim 23, forms a 

single patterned layer of disposable posts which are formed relatively closer to 

one another than is possible through a single exposure to radiation, thus 

reducing semiconductor device sizes and increasing semiconductor device 

densi~ies. 

New Claim 24 recites a lithography method: 

"wherein the second patterned layer and the first patterned 
layer form a single patterned layer having adjacent features, 
the adjacent features having a pitch which is not limited by a 
single expos.ure .to radiatitm." 

It is Applicant's understanding that Disclosure 1 fails to teach, disclose or 

suggest Applicant's invention as presently claimed. Disclosure 1 does not teach, 

disclose, or suggest wherei11 the second patterned layer and the first patterned 

layer form a single patterned layer having adjacent features, the adjacent features 

having a pitch which is not limited by a single exposure to radiation. 

Furthermore, new Claim 24 would not have been obvious in view of 

Disclosure 1 at the time the present was made because Disclosure 1 attempts to 

resolve a different problem than the present invention. As described above, 

Disclosure 1 provides three sets of pattern information in two photomasking 
. ~ 

steps. In contrast, the present invention, as claimed in new Claim 24, forms a 
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single patterned layer having adjacent features having a pitch which is not 

limited by a single exposure to radiation, thus reducing semiconductor device 

sizes and increasing semiconductor device densities. 

B. Disclosure 2 

It is Applicant's understanding that Disclosure 2 fails to teach, disclose or 

suggest Applicant's invention as presently claimed. Disclosure 2 does not teach, 

disclose, or suggest a first and second patterned layer forming a single patterned 

layer ,having adjacent features which are formed relatively closer to one another 

than is possible through a single exposure to radiation. 

/ Furthermore, Claim 1, as presently amended, would not have been 

obvious in view of Disclosure 2 at the time the present was made because 

Disclosure 2 attempts to resolve a different problem than the problem resolved 

by the present invention. Disclosure 2 attempts to increase line capacity over 

that which is achievable with direct-write E-beam (DWEB) by splitting the critical 

levels int-a two complementary patterns, the first consisting of sub-0.5 micron 

images to be exposed by DWEB and the second (less critical) to be exposed 

optically. (page 62, paragraphs 1-3). 

In contrast, the present invention of Claim 1, forms a single patterned 

layer having adjacent features which are formed relatively closer to one another 

than is possible through a single exposure to radiation. As these features are 

formed relatively closer to one another, the density with which semiconductor 

devices may be fabricated may be increased, allowing semiconductor devices to be 

fabricated with relatively smaller sizes. 
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In view of the foregoing, Applicant respectfully requests removal of the 

rejection to Claims 1-11 under 35 U.S.C. §103 in view of Disclosure 2. Given that 

Claims 2-11 depend upon independent Claim 1, and incorporate the features and 

limitation of Claim 1, Applicant respectfully requests removal of the rejection to 

Claims 2-11 under 35 U.S.C. §103 in view of Disclosure 2. 

Additionally, Applicant submits that new claims 23 and 24 would not 

have been obvious to one of ordinary skill in the art at the time that the present 

invention was made in view of Disclosure 2. 

New Claim 23 recites a lithography method: 

"wherein the , second patterned layer and the first patterned 
layer together form a single patterned layer of a plurality of 
disposable posts, each disposable post being formed relatively 
closer to other disposable posts than is possible through a 
single exposure to radiation." 

It is Applicant's understanding that Disclosure 2 fails to teach, disclose or 

suggest Applicant's invention as presently claimed. Disclosure 2 does not teach, 

disclose, or suggest a first and second patterned layer together forming a single 

patterned layer of disposable posts, each disposable post being formed relatively 

closer to other disposable posts than is possible through a single exposure to 

radiation. 

Furthermore, new Claim 23 would not have been obvious in view of 

Disclosure 2 at the time the present was made because Disclosure 2 attempts to 

resolve a different problem than the present invention. As describe~ above, 

Disclosure 2 attempts increase line capadty over that which is achievaple with 

direct-write E-beam (DWEB) by splitting the critical levels into two 

complementary patterns, the first consisting of sub-0.5 micron imctges to be 
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exposed by DWEB and the second (less critical) to be exposed optically. (page 62, 

paragraphs 1-3). In contrast, the present invention, as claimed in new Claim 23, 

forms a single patterned layer of disposable posts which are formed relatively 

closer to one another than is possible through a single exposure to radiation, 

thus reducing semiconductor device sizes and increasing semiconductor device 

densities. 

New Claim 24 recites a lithography method: 

"wherein the second patterned layer and the first patterned 
layer form a single patterned layer having adjacent features, 
the adjacent features having a pitch which is not limited by a 
single exposure to radiation." 

, It is Applicant's understanding that Disclosure 2 fails to teach, disclose or 

suggest Applicant's invention as presently claimed. Disclosure 2 does not teach, 

disclose, or suggest wherein the second patterned layer and the first patterned 

layer form .a single patterned layer having adjacent features, the adjacent features 

having a pitch which is not limited by a single exposure to radiation. 

Furthermore; new Claim 24 would not have been obvious in view of 

Disclosure 2 at the time the present was made because Disclosure 2 attempts to 

resolve a different problem than the present invention. As described above, 

Disclosure 2 attempts increase line capacity over that which is achievable with 

direct-write E-beam (DWEB) by splitting the critical levels into two 

complementary patterns, the first consisting of sub-0.5 micron images to be 

exposed by DWEB and the second (less critical) to be exposed optically! (page 62, 

paragraphs 1-3). In contrast, the present invention, as claimed in new Claim 24, 

forms a single patterned layer having adjacent features having a pitch which is 
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not limited by a single exposure to radiation, thus reducing semiconductor 

device sizes and increasing semiconductor device densities. 

CQNCLUSION 

In view of the foregoing, it is resp~ctfully submitted that Claims 1-24 of the 

present Application are in consideration for allowance and reconsideration and 

allowance of the claims is respectfully solicited at the Examiner's earliest 

convenience. 

Dated: . ~A& ;?-:t .. 1996 

12400 Wilshire Boulevard, Seventh Floor 
Los Angeles~ California 900~5 
(310) 207-3800 

Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 

7?7?01 
Roland B. Cortes 
Reg. No. 39,152 
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Patent Application of: 

James M. Cleeves 
r---- ,, 

Application No.,) 08/361,595 /" 

Filed: December. 22,1994 

For: METHOD FOR REDUCED PITCH 
LITHOGRAPHY 

~· 
} 
) Examiner: 
) 
) Art Unit: 
) 
) 
) 
) 
) 

------~~~--------~~~-) 
Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

PATENT 

Duda, K. 

1113 X. 

INFORMATION DISCLOSURE-STATEMENT 
Sir: 

#;o 

Enclosed is a copy of Information Disclosure Citation Form PT0-1449 together 

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

cited doc:uments be considered and that the enclosed copy Of Information Disclosure 

Citation Form PT0"'1449 be initialed by the Examiner to indicate such consideration 

and a copy thereof returned to applicant. 

Pursuant to 37 C.F.R. § 1.97, the submission of this Information Disclosure 

Statement is not to be construed as a representation that a ~~~rch has been made and 

is not to be construed as an admission that the information cited in this statement is 

material to patentability. 

Pursuant to 37 C.F.R. § 1.97, this Informati<:>n Disclosure Statement is being 

submitted um.der one of the following (as indicated by an "X" to the left 

of the appropriate paragraph): 

37 C.F.R. §1.97(b). 

X 
I) {:.~ l~ .:/f:_J:. ,/''_}/, ~"'·:;::;.·:~:·,;!.' .',; n: 

37 C.F.R. §L97(c). If so, then enclosed1Wilih thiS:;~~gd;q~i'tiOrt 
Disclosure Statement is~ of the foHowing: · "' 
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A certification pursuant to 37 C.F.R. §1.97(e) QI 

· ·. :......x_ A check for $ 220.00 for the fee under 37 C.F.R. § 1.17(p). 

37 C.ER. §1.97(d). If so, then enclosed with this Information 
Disclosure Statement are the following: 

(1) A certification pursuant to 37 C.F.R. §1.97(e); 

(2) A petition requesting consideration of the Information 
Disclosure Statement; and 

(3) A check for$ for the fee under 37 C.F.R. §1.17(i) for 
submission of the Information Disclosure Statement. 

If there are any additional charges, please charge Deposit Account No. 02-2666. 

A duplicate copy of this Information Disclosure Statement is enclosed. 

Dated: @/.ff't.c-t-1 U , 1996 

12400 Wilst:tire Boulevard 
Seventh. Floor 
Los Ange.les; CA 90025-1 026 
(408)720-:8598 

LJV/cak (12/01/95) 

Respectfully submitted, 
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 

Roland B. Cortes 
Reg. No. 39,152 

FIRST QI..ASS CERTIFICATE OF MAILING 
. (37 C.F.B, § 1.8(a)) 

I hereby certify thatthis correspondence is being deposited 
with the United States Postal Service as first class mail 
with sufficient. postage in an envelope addressed to the Commissioner 
of Patents .and Trademarks, Washington, D.C. 20231 on: 

March 26. 199§ 
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~/~ 64-9£ 
*EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line 
through citation if not in conformance and not considered. Include copy of this form with next communication to 
applicant. 
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Serial Number: 08/361,595 
Art Unit: 1113 

1. Claims 1-24 are pending in this application. 

E~ection/Restriction 

-2-

2. Claims 12-22 are withdrawn from further consideration by the 

examiner, 37 C.F.R. § 1.142(b) as being drawn to a nonelected 

invention. Election was made without traverse in Paper No. 6. 

Response to Amendment 
I 

3. Applicant's arguments filed March 4, 1996 have been fully 

considered but they are not deemed to be persuasive. 

C~aim Rejections - 35 USC § 103 

4. 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 same 
person. ~ 
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-3-

5. Claims 1-11, 23 and 24 are rejected under 35 U.S.C. § 103 as 

being unpatentable over IBM Technical Disclosure, volume 32, 

number SA (Disclosure 1). 

Disclosure 1 teaches a method of patterning. The method 

involves hardening a first photoresist image. A second layer of 

photoresist is then applied and openings formed which are 

coincident with the first. It would have been obvious to have 

formed an image as claimed with a stabilization of the first 

photoresist image before application of a second photoresist 
,/ 

layer because Disclosure 1 teaches such with the second 

photoresist layer formed within openings of the first photoreisst 

image. 

6. Claims 1-11, 23 and 24 are rejected under 35 U.S.C. § 103 as 

being unpatentable over IBM Technical Disclosure, volume 33, 

number 3A (Disclosure 2). 

Disclosure 2 teaches a process for forming an image. The 

process involves applying a first resist layer to a substrate. 

The resist is exposed, developed and hardbaked to prevent reflow. 

Art oxide layer is applied followed by a second resist layer. The 

second resist layer is exposed and developed and used in further 

processing of the substrate. It would have been obvious to one 

of skill in the art to have stabilized a first resist pattern 

before applying a second resist layer to be patterned Decause 
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Serial Number: 08/361,595 
Art Unit: 1113 

Disclosure 2 teaches a process where the stabilization of the 

first image occurs before further resist processing. 

-4-

7. Applicant has argued that the references do not teach that 

the first and second layer form a single patterned layer. Both 

teach that the layers are in contact with another and form a 

pattern which has portions from both layers. Two layers are used 

in both the references and the claimed invention so that there 

are two layers being formed. 
, I 

Applicant has argued that the references solve a different 

problem. This is not found to be persuasive because the prior 

art does not have to accomplish the process for the same reasons. 

Applicant has argued that the claimed invention recites 

disposable posts as the objects formed and the references do not 

teach this feature. Disposable posts are a design choice. The 

references teach a more generic formation. 

Conclusion 

8. THIS ACTION IS MADE FINAL. 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 
IS NOT MAILED UNTIL AFTER THE END OF THE THREE-MONTH $HORTENED 
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 
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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. 

9. Any inquiry concerning this communication should be directed 

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

at (703) 305-3599. The receptionist can be reached at telephone 

number (703) 308-0661. 

kad 
6-9-96 

~~~ 
KATHLEEN DUDA 

PRIMARY EXAMINER 
GROUP 1100 
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Application No. Applicant(s) 

081361,595 Cleeves 
Interview Summary Examiner Group Art Unit I I Kathleen Duda 1113 

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

( 1 l Kathleen Duda (3) Andrew Fortne'{_ 

(2) Roland Cortes (4) 

Date of Interview . Sep 4, 1996 

Type: lXI Telephonic 0 Personal (copy is given to 0 applicant 0 applicant's representative). 

Exhibit shown or demonstration conducted: 0 Yes lXI No. If yes, brief description: 

Agreement 0 was reached. lXI was not reached. 

Claim(s) discussed: 1 

Identification of prior art discussed: 
The two technical disclosures used in the art refection in the final office action. -

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

Mr. Cortes and Mr. Fortne'{_ sufig_ested amending_ the claims to recite that the first stablization step produces a first 
feature and the second stablization step produces a second feature and the relationship between the two. The art applied 
ag_ainst the lcaims was discussed. The Examiner indicated that the amendments will be considered in reg_ards to the art 
when presented but ma'{_ require further consideration. 

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

1. lXI 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 STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. 

2. 0 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 above 
is also checked. ' 

KATHLEEN DUDA 
PRIMARY EXAMINER 

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action. ART UNIT 1113 

U. S. Patent and Trademark Office 

PT0-413 (Rev. 10-95) Interview Summary Paper No. 12 
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Application No. Applicant(s) 

08/361,595 Cleaves 

Interview Summary Examiner Group Art Unit I I Kathleen Duda 1113 

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

(1) Kathleen Duda (3) Andrew Fortney_ 

(2) Roland Cortes (4) 

Date of Interview Sep 4, 1996 

Type: lXI Telephonic D Personal (copy is given to D applicant D applicant's representative). 

Exhibit shown or demonstration conducted: DYes lXI No. If yes, brief description: 

Agreement D was reached. lXI was not reached. 

Claim(s) discussed: 1 

Identification of prior art discussed: 
The two technical disclosures used in the art rejection in the final office action. 

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

Mr. Cortes and Mr. Fortney_ supgested amending_ the claims to recite that the first stablization step produces a first 
feature and the second stablization step produces a second feature and the relationship between t~e two. The art applied 

ag_ainst the /cairns was discussed. The Examiner indicated that the amendments will be considered in reg_ards to the art 
when presented but may_ require further consideration 

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

1. lXI 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 GIVE~ ONE MONTH 
FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. 

2. D 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 above 
is also checked. · ' 

KATHLEEN DUDA 
PRIMARY EXAMINER 

Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action. ART UNIT 1113 

U. S. Patent and Trademarlt Office 

PT0-413 (Rev. 1 0-95) Interview Summary Paper No. 12 
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cket No.: _......a,;16wo8""2.w.Oo~.;P,l,C04;u;S..__ PAIENT 

,.lui~~ Application of: lames M. Cleeyes 
(inventors) 

ppln. No: 08/361 595 
Amendment Under 37 C.F.R. § 1.116 
EXPEDITED PROCEDURE 

Filed: J2a2t94 

For: Method For Reduced Pitch Lithography 

(title) 

THE COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 J 

BOX AF !i 
' ' 

Examining Group: 1113 

SIR: Transmitted herewith is an Amendment After Final Action for the above application . 

._ _ _.I Small entity status of this ~pplication under 37 C.P.R.§§ 1.9 and 1.27 has been established by a 
verified statement previously submitted . 

.__ .... I A verified statement to establish small entity status under 37 C.P.R.§§ 1.9 and 1.27 is enclosed. 
XXX No additional fee is required. 

I I A Notice of Appeal and Terminal Disclaimer under CFR 1.32l(c) are enclosed. 
The fee has been calculated as shown below: 

(Col. 1) (Col. 2) (Col. 3) Small Entity Other than a Small Entit 
ClaiiDs remammg Highest no. Present Rate Additional Kate Additional 
after amendment previously paid for extra fee fee 

Total 
16 minus 20 0 X $11.00= $0.00 X $22.00= $0.00 

Claims: I 

lndep. 
3 minus 3 0 X $39.00= $0.00 X $78.00= $0.00 Claims: 

0 First presentation of Multiple Depenc;lent Claim(s) + $125.00 $0.00 + $250.00 $0.00 

**If the difference in Col.2 is less than zero, enter "0" in Col. 3 Total Total 
~"r 

Add. Fee: $0.00 Add. Fee: $0.00 
~'~ 

A check in the amount of ':I $0.0 0 is attached for presentation of additional claim(s). 

I XXXI Applicant(s) hereby Petitibn(s) for an Extension of Time of one month(s) pursuant to 37 
C.P.R. § 1.136(a). 

I XXX I A check for __.$ll..l1u1u.tO:....J. OLLIOL-- is attached for processing fees under 3 7 C.F .R. § 1.17. 

1 I 

XXX 

Please charge my Deposit Account No. 02-2666 the amount of ___ _ 
copy of this sheet is enclosed. 

. A duplicate 

The Commissioner is hereby authorized to charge payment of the following fees associated 
with this communication or credit any overpayment to Deposit Account No. 02-2666 (a 
duplicate copy of this sheet is enclosed). 

XXX Any additional filing fees required under 37 C.P.R.§ 1.16 for presentation of extra claims. 
XXX Any extension of petition fees under 37 C.P.R. § 1.17. 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 

Date: _(c_fP_7"GM __ ~_ .. __ o_'i"""--"/i-Ci_t:t,...;..,_ 

12400 Wilshire Blvd., 7th Floor 
Los Angeles, California 90025 
(408) 720-8598 

UV/ccm (01/31/96) 

Roland B. Cortes 
Reg. No. 39,152 

I hereby certify that this correspondence is being transmitted by facsimile 
to the U. S. Patent and Trademark Office in accordance with 37 C.P.R. § 
1.6(d), on: ~ 

Se.ptember 24 1996 

Dulcie G. Stinson Date 
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ocket No.: 16820.P048 Patent 

IN Tim UNITED STATES PATENT AND TRADEMARK OFFICE j t 'J~~ 
e Application of: REc~ KSP~ 

. ~;::IVED 

Serial No.: 08/361,595 

ocr s 1996 

Art Group: 111~~ GRoup 11 no 

Examiner: Duda, K. James M. Cleeves 

Filed: December 22, 1994 

For: METHOD FOR REDUCED PITCH 
LITHOGRAPHY 

I hmby e8ltlfy that this correspondence Is being daf:ID~ wilh 
tho United States Posml Service as first class mail wilh iufficient 
pos!Bge in an envelope addressed to the Commlslonerof Pat:mts 

:dTrademarks. Wash!"'J :;;!;./q%1 

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

Date of posit .,.. 

PETITION FOR EXTENSION OF TIME 
PURSUANT TO 37 C.F.R. § 1.136 (a) 

Sir: 

Applicant respectfully requests a one-month extension of time to file a 

Response to the Office Action mailed on June 10, 1996. The extended period expires 

on October 10, 1996. 

A check in the amount of $110.00 is enclosed to cover the fee for a one-month 

extension of time. If any additional fee is required, please charge DepositAccount 

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

purposes. 

Dated: ~l).r.t e?'f ,1996 

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

Respectfully submitted, 
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 

Roland B. Cortes 
Reg. No. 9,152 

210 AC 10/03/96·08361~95 
1 115 110.00 CK 
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~ 
SEP ""\ - I \ 
30 . j o 

1996 
A~mey Docket No.: 16820.P048 Patent 

~ ''-I 

't }'h. • -*-~ ~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In reApplication of: 

James M. Cleeves Examiner: Duda, K. 

Serial No.: 08/361,595 Art Group: 1113 

Filed: December 22, 1994 

For: METHOD FOR REDUCED PITCH 
LITHOGRAPHY 

Honorable Commissioner 
of Patents and Trademarks 
Washington, DC 20231-99,98 

PETITION FOR EXTENSION OF TIME 
PURSUANT TO 37 C.F.R. § 1.136 (a) 

Sir: 

Applicant respectfully requests a one-month extension of time to file a 

Response to the Office Action mailed on June 10, 1996. The extended period expires 

on October 10, 1996. 

A check in the amount of $110.00 is enclosed to cover the fee for a one-month 

extension of time. If any additional fee is required, please charge Deposit Account 

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

purposes. 

Dated: Mf.?.111G<- ~ Y ,1996 

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

Respectfully submitted, 
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 

Roland B. Cortes 
Reg. No. 9,152 
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omey Docket No.: 16820.P048 

b/f!/3 
fti9C-0Yf!) 

Patent I 0- 7 -<1 ~ 
ICSP~ 

AMENDMENT UNDER 37 C.P.R. § 1.116 
EXPEDITED PROCEDURE 

EXAMINING GROUP 1113 

IN THE UNITED STATES PATENT AND TRADEMARKCOFFICE 
orres. and Mail 

InreApplicationof: BOX AF 
James M. Cleeves Examiner: Duda, K. 

Serial No.: 08/361,595 

Filed: December 22, 1994 

For: METHOD FOR REDUCED PITCH 
LITHOGRAPHY 

Honorable Commissioner 
of Patents and Trademarks 
Washington, DC 20231·9998 

Art Group: 1113 RECE 
IV ED 

ocr s 1996 

GRoup 11no 

AMENDMENT AFTER FINAL ACTION UNDER 37 C.P.R. § 1.116 

Sir: 

In response to the Office Action, mailed June 10, 1996, which was made 

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

IN THE CLAIMS 

Please amend claims 1, 23, and 24 as follows. 

1 1. (Twice Amended) A lithography method for semiconductor fabrication using 

2 a semiconductor wafe~, comprising the steps of: 

3 (a) forming a first imaging layer over the semiconductor wafer; 

4 (b) patterning the first imaging layer in accordance with a first pattern 

5 to form a first patterned layer haying a first feature; 

6 

7 

(c) 

(d) 

stabilizing the first patterned layer; 
720 VB 02-2666 10/09/96 08361595 

forming a second imaging layer ov~fh~Jirst patt~~liayer; and 

Ser. No. 08/361,595 -1- 16820.P048 
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8 (e) patterning the second imaging layer in accordance with a second 

9 pattern to form a second patterned layer haying a second feature distinct from 

10 the first feature. wherein the second patterned layer and the first patterned layer 

11 form a single patterned layer [having adjacent], and wherein the first and second 

12 features which are formed relatively closer to one another than is possible 

13 through a single exposure to radiation. 

1 23. (Once Amended) A lithography method for semiconductor fabrication using 

2 a semiconductor wafer, comprising the steps of: 

3 

4 

(a) 

(b) 

forming a first imaging layer over the semiconductor wafer; 

patterning the first imaging layer in accordance with a first pattern 

5 to form a first patterned layer haying a first disposable post; 

6 

7 

8 

(c) 

(d) 

(e) 

stabilizing the first patterned layer; 

forming a second imaging layer over the first patterned layer; and 

patterning the second imaging layer in accordance with a second 

9 pattern to form a second patterned layer having a second disposable post, 

10 wherein the second patterned layer and the first patterned layer together form a 

11 single patterned layer [of a plurality of disposable posts, each disposable post 

12 being]. wherein the first and second disposable posts are formed relatively closer 

13 to [other disposable posts] one anotber than is possible through a single exposure 

14 to radiation. 

1 24. (Once Amended) A lithographymethod for semiconductor fabrication using 

2 a semiconductor wafer, comprising the steps of: 

3 

4 

(a) 

(b) 

forming a first imaging layer over the semiconductor~ wafer; 

patterning the first imaging layer in accordance with a first pattern 
\ ' ~ 

5 to form a first patterned layer haying a first feature; 

Ser. No. 08/361,595 -2-  
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6 (c) stabilizing the first patterned layer; 

7 (d) forming a second imaging layer over the first patterned layer; and 

8 (e) patterning the second imaging layer in accordance with a second 

9 pattern to form a second patterned layer haying a second feature, wherein the 

10 second patterned layer and the first patterned layer form a single patterned layer 
. . 

11 [having adjacent features], the [adjacent] first and second features having a pitch 

12 which is not limited by a single exposure to radiation. 

Please add new claims 25, 26, and 27. 

1 25. (New) The lithography method of Claim 1, where the first and 

2 second features do not overlap. 

1 26. (New) The lithography method of Claim 23, where the first and 

2 second features do not overlap. 

1 27. (New) The lithography method of Claim 24, where the first and 

2 second features do not overlap. 

Ser. No. 08/361,595 -3-  
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REMARKS 

Applicant respectfully requests that this Amendment After Final Action 

be admitted under 37 C.F.R. §1.116. 

Applicant submits that this Amendment After Final Action presents 

claims in 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. 

Claims 1, 23, and 24 have been amended to better define the claimed 

invention. Support for the amendments to claims 1, 23, and 24 may be found, 

for example, at pages 5-14 and 23-25 of the specification and figures 1-5 as 

originally filed. No new matter has been added. 

/ New claims 26-28 have been added. Support for new claims 26-28 may 

also be found, for example, at pages 5-14 and 23-25 of the specification and figures 

1-5 as originally filed. No new matter has been added. 

The rejection of claims 1-11, 23, and 24 under 35 U.S.C. § 103 as being 

unpatentable over IBM Technical Disclosure, volume 32, number SA (Disclosure 

1) is respectfully traversed. 

Disclosure 1 discloses a method of incorporating three sets of pattern 

information in two photomasking steps. Figure 1 shows that holes A and B are 

formed in photoresist 2 through exposure and development process steps. 

Photoresist 2 is then hardened. Photoresist 6 is then applied and openings C and 

D are formed by exposure and development steps. Openings C and D overlap 

opening A. Figures 2 and 3 show the creation of opening E by further processing 

steps. 

Disclosure 1 does not disclose exposing a portion of a first imaging layer to 

form a first feature and subsequently patterning a second imaging layer to form a 
' 

second distinct feature. As previously discussed, Disclosure 1 forms overlapping 

Ser. No. 08/361,595 -4-  

SAMSUNG-1002.132



openings A, C, D, and E in order to incorporate three sets of patterns in two 

photomasking steps. Thus, Disclosure 1 teaches away from amended claim 1, 

because openings A, C, D, and E are overlapping non-distinct features. 

Furthermore, Disclosure 1 does not 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 Disclosure 1 

does not disclose exposing a portion of a first imaging layer to form a first feature 

and subsequently patterning a second imaging layer to form a second distinct 

feature. There is no teaching in Disclosure 1 to motivate one of ordinary skill in 

the art to perform a subsequent patterning of photoresist 6 to form a second 

distinct feature which is relatively closer to openings A or B than is possible 

throdgh a single exposure to radiation. Furthermore, there is no teaching in 

Disclosure 1 that openings C, D, orE are formed relatively closer to opening B 

than is possible in a single exposure to radiation. 

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 Disclosure 1. 

Consequently, the rejection of claims 1-11, 23, 24 is unsustainable and 

should be withdrawn. 

The rejection of claims 1-11,23, and 24 under 35 U.S.C. § 103 as being 

unpatentable over IBM Technical Disclosure, volume 3, number 3A (Disclosure 

2) is respectfully traversed. 

Disclosure 2 discloses a method of writing patterns on a semiconductor 
~ 

wafer that increases line capacity over that which is achievable using only direct-
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write E-beam (DWEB) technology. Disclosure 2 accomplishes the increased line 

capacity by optically exposing images larger than 0.5 Jlm in a first resist layer, and 

then DWEB exposing smaller images in a second resist layer. 

Disclosure 2 does not disclose exposing a portion of a first imaging layer to 

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

second distinct feature that is formed relatively closer to the first feature than is 

possible through a single exposure to radiation. Moreover, one of ordinary skill 

in the art would not have been motivated to modify the disclosure of Disclosure 

2 to achieve the claimed invention, because Disclosure 2 attempts to increase the 

line capacity of writing images, and does not attempt to create features or images 
' l 

which are relatively clbser to one another than is. possible in a single exposure to 

radiation. Any such reading into Disclosure 2 would be impermissible hindsight 

based on Applicant's disclosure. 

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 Disclosure 2. 

Consequently,the rejection of claims 1-11, 23, and 24 is unsustainable and 

should be withdrawn. 
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CONCLUSION 

In view of the foregoing, it is respectfully submitted that Claims 1-11, and 

23-27 of the present Application are in consideration for allowance and 

reconsideration and allowance of the claims is respectfully solicited at the 

Examiner's earliest convenience. 

Respectfully submitted, 

BLAKELY I SOKOLOFF I TAYLOR & ZAFMAN 

Dated: J?~,~ ~i , 1996 

12400 Wilshire Blvd. 
Seventh Floor 
Los Angeles, CA 90025 
( 408) 720-8598 

Roland B. Cortes 
Reg. No. 39,152 

FIRST CLASS CERTIFICATE OF MAILING 
(37 C.P.R. § l.S(a)) 

I hereb~ certify that this correspondence is being deposited with the United Stat. es Postal Service as first class mail 
with sUfficient postage in an envelope addressed to the Commissioner of Patents and Trademarks, Washington, 
D.C. 20231 on 09/24/96 . · . . 

Dulcie G. Stinson 
Date of Deposit 

~Q~ l~~ing Correspondence-----'~~0-"---~~~__.t{...._y-f---
~ignature Date 
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UNITED STATE~ dEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 
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Application No. Applicant(s) 

08/361,595 Cleeves 
Advisory Action Examiner Group Art Unit 

Kathleen Duda 1113 

THE PERIOD FOR RESPONSE: [check only a) or b)] 
a) IXl expires four months from the mailing date of the final rejection. 

b) D expires either three months from the mailing date of the final rejection, or on the mailing date of this Advisory Action, whiche ver 
is 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 1.136(a), the proposed response and the appropriate fee. The 
date on which the response, the petition, and the fee have been filed is the date of the response and also the date for the purposes of 
determining the period of extension and the corresponding amount of the fee. Any extension fee pursuant to 37 CFR 1.17 will be 
calculated from the date of the originally set shortened statutory period for response or as set forth in b) above. 

D Appellant's Brief is due two months from the date of the Notice of Appeal filed on (or within any 
period for response set forth above, whichever is later). See 37 CFR 1.191 (d) and 37 CFR 1.192(a). 

Applicant's response to the final rejection, filed on Sef!. 30, 1996 has been considered with the following effect, 
but is NOT deemed to place the application in condition for allowance: 

IXl The proposed amendment(s): 

D will be entered upon filing of a Notice of Appeal and an Appeal Brief. 

IXl will not be entered because: 

IXl they raise new issues that would require further consideration and/or search. (See note below). 

D they rais~ the issue of new matter. (See note below). 

D they are not deemed to place the application in better form for appeal by materially reducing or simplifying t he 
issues for appeal. 

IXl they present additional claims without cancelling a corresponding number of finally rejected claims. 

NOTE: The new claims raise new issues which require further consideration and aossibiY. further search. 

D Applicant's response has overcome the following rejection(s): 

D Newly proposed or amended claims would be allowable if submitted i n a 
separate, timely filed amendment cancelling the non-allowable claims. 

D The affidavit, exhibit or request for reconsideration has been considered but does NOT place the application in con dition 
for allowance because: 

D The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues which were newly rais ed-by 
the Examiner in the final rejection. 

IXl For purposes of Appeal, the status of the claims is as follows (see attached written explanation, if any): 

Claims allowed: none 

Claims objected to: none 

Claims rejected: 1-11, 23 and 24 (claims 12-22 are nonelected) 

D The proposed drawing correction filed on D has D has not been approved by the Examin er. 

D ' 
Note the attached Information Disclosure Statement(s), PT0-1449, Paper No(s). . 

D Other 

~ 
KATHLEEN DUDA 

PRIMARY EXAMI NER 
ART UNIT 1113 

U. S. Patent and Trademark Office 

PT0-303 (Rev. 8-95) Advisory Action Part of Paper No. 14 
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Attorney's Docket No. 16820.P048 Patent of? ...-:?? u 5, 

T AND TRADEMARK OFFICE ///- ~?7£ 
Assistant Commissioner for Patents 
Washingt6n, D.C. 20231 
BOXFWC 

Prior Application: . ...,OBI""'. ..,..36,.....1...,..5..,.,95......._ ___ ""-----/0-/?.t 
Examiner: __.P&.~t.da-.."""Kl&.. --------
Art Unit: ......._1 .... 1....,13...._ ________ _ 

• •• 
Sir: This is a request for filing a file wrapper RECEIVED 

XX Continuation application ~ot)a"a~tion 

under 37 C.F .R. § 1.62 of pending prior nonprovisional application no. _._,:o:0~8/~3¥6.L.I1 ~~ll-=R.-...Q""""'["""~],.p.-:~~..--

fiedoo Pecerrt>er22,1994 ' ' .. e 1100 
d James M. Cleeyes JJ.i·.• '~•··---

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

for MEJHQD FOR REDUCED PITCH L!TiiOGRAPHY 

X 1. 

___ 2. 

~X....__ 3. 

(title) 

The above-identified prior application is hereby expressly abandoned 
under 37 C.F.R. § 1.62(g) as of the filing date of this new application. 
Please use all the contents of the prior application file wrapper, including 
the drawings, as the basic papers for the new application. No sych copy of 
the prior application js included herewith. The present application is being 
filed under 37 C.F.R. § 1.62 before the payment of the issue fee, 
abandonment of, or termination of the proceedings on the prior 
application, or after payment e>f the issue fee (the latter if a petition under 
37 C.F.R. § 1.313(b)(5) has been filed and gtanted in the prior 
application). 

Please enter the preliminary amendment enclosed before calculating the filing fee. 

Before calculating the filing fee, please enter in the present application the Amendment 
After Final filed on September 30. 1996 under 37 C.F.R. § 1.116, but 
unentered, in the parent application. 

'Express Mail' maHing label number__..E_M .... 53 ..... t59ll<><;:t:45oc4,..,6U ..... s.______. ____ __... 

Date of Deposit October 22. 1996 

I hereby certify that this paper or fee is being deposited with the United States. Postal Service 'Express Mail PosL 
Office to Addressee' service under 37 CFR 1.1 o on the date ind'ICated above and is addressed to the Assistant Commissioner for Patents, 
Washington, D.C. 20231. 

\ 

LJV/cak (1 0/01/96) Rule 62 
' ' ' 
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___ 4. Cancel in this~ clains of the prior application 
before calculating the filing fee (wherein at least one independent claim is retained for 
filing purposes). 

__..Xu.-_ 5. The filing fee is calculated below: 

CU\IMS NOW PENDING IN THE PRIOR APPLICATION PLU'SIMINUS CU\IMS 
ADDED/CANCELED ABOVE 

OTHER THANA 

+130 $ +260 $ 

TOTAL $ L.-___ ___. enter "0" in Col. 2. TOTAL $ 770 

___ . 6. A verified statement to establish small entity status under 37 C.F.R. §§ 1.9 and 1.27 

--'Xu.-_ 7. 

___ Xa...._ 8. 

___ Xa___ 9. 

--'--is enclosed' was f·iled in the pending prior application and such status 
is still proper and desired. 37 C.F.R. § 1.28(a). 

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

A Gheck in the amount of $:.......t7..L7~0·1Joi:OO~· ------------ is enclosed for the filing fee. 

A check in the amount of $':...-.ll3""'9~0.o.!O.oo~· _____ is enclosed for the petition fee pursuant 
to 37 C.F.R. § 1.17. 

X 10. Amend the specification by inserting the following before the first sentence on the first 
page: 

X (a) -This is a ---'X..___ continuatioiY_~-----'- divisional of application 
no. 08/361.595 , filed 12/22194 , now abandoned.--

(b) -, whi:hisa ______ continuatiorV ____ divisional of application 

ro. ~~--------

__________ __.;...; ___ . -- (Status: abandoned, pending, etc.) 
(list all prior applications) 

X 11 . It is hereby requested that any request for a convention priority made in the prior 
application be transferred to this Rule 62 application. 

-2- LJV/cak (1 0/01/96) Rule 62 
~ 
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12. Priority of foreign application number " . fted on _____ _ 
in(OOlrtry) is claimed under 35 U.S.C. § 119. 

X 13. The prior applicat~on is assigned of record to: 
Qwress Serpjcond.!dorCorporatjon 
3901 North 8rst Street· Sao Jose. CA 95134 

X 14.' The Power of Attor:ney in the prior application is to: 

X 

X 

X 

James C. Scheler. Jr. 31.195 
(Name) (Reg. No.) 

Edwin H Taylor, Reg. No. 25,129, and certain other listed attorneys or agent(s) of: 
BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 
12400 Wilshire Blvd., Seventh Floor 
Los Angeles, California 90025 
(31 0) 207-3800 

(a) The Power appears in the original papers of the prior application 
00. oe/361 .595 filed_1.u;2122/94.u.. -.s!::t,_ _____ _ 

(b) The Power does not appear in the original papers, but was filed on 

---'------ in prior ar.p~k:atoo oo ............ "----'-~---'----
~---~-------

(c) A new Power has been executed and is attached. 

(d) 

(e) 

Recognize as an associate attorney or agent and address all future 
communications to: 

Roland B.Cortes 39,152 
(Name) . . (Reg. No.) 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 
12400 Wilshire Blvd., Seventh Floor 
Los Angeles, California 90025 
(408) 720-8598 

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.R. § 1.136 concurrently (or previously) submitted 
under separate cover for the above~referenced prior application. 

X 16. Applicant(s) hereby petition(s) for an extension of time pursuant to 37 C.F.R. § 1. 136, 
if needed, for the above-noted prior application. The Assistant Commissioner is 
hereby authorized to charge any extension or petition fee under 37 C. F. R. § 1 . 17 
that may be 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. 

X 17. The filing of an application under 37 C.F.R § 1.62 will be construed to include a waiver 
of secrecy under 35 U.S.C. § 122 to the extent that any member of the public who is 
entitled under the provisions of 37 C. F. R. § 1.14 to access to or information 
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concerning either the prior application or any continuing application filed under the 
provisions of 37 C.F.R. § 1.62 may be given similar access to, or similar information 
concerning, the other application(s) in the file wrapper. 
37 C.F.R. § 1.62(f). 

18. This application is being filed by fewer than all the inventors named in the prior 
application. In accordance with 37 C.F.R. § 1.62(a), the Assistant Commissioner is 
requested to delete the name(s) of the following person(s) who are not inventors of 
invention being claimed in this application: 

12400 Wilshire Boulevard 
Seventh Floor 

Los Angeles, California 90025 
(408) 720-8598 

Respectfully submitted, 

BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP 

Ey--J..-7E:,___C4-~ .. ~-~---
Roland B. Cortes 

Reg. No. 39.152 

Attorney or Agent of Record 

X Associate Attorney or Agent 

Filed Under 37 C.F.R. § 1.34(a) 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark.Office 

Addr.ess: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 · 

:r NAMED APPLICANT 

.11M1/121:3 
r BLAKELY SOKOLOFF TAYLOR & ZAFMAN , r-.! 1r,A L ... EXAMINER 

L 

12400 WILSHIRE BOULEVARD 
7TH FLt:nJR ART UNIT I PAPER NUMBER 
LOS ANGELES CA 90025 Tr-T·-

/(, 
" 

...1 DATE MAILED: 

NOTICE OF ABANDONMENT 

This application is abandoned in view of: 

1. ~ Applicant's failure to respond to the Office letter, mailed __ 6=-·_-_1_0_· .;_·G].:... _:6 _______ _ 

2. D Appl}cant's letter of express abandonment which is in compliancewith 37 C.F.R. 1.138. 
I 

I 

3. D Applicant's failure to timely file the response received ____________ within the 
period set in the Office letter. 

4. D Applicant's failure to pay the required issue fee within the statutory period of 3 months from the 
mailing date of of the Notice of Allowance. 

D The issue fee was received on---------------------

0 The issue fee has not been received in Allowed Files Branch as of~· __ ...;._----~--· 

In accordance with 35 U.S.C. 151, and under the provisions of 37 C.F.R. 1.316(b), applicant(s) 
may petition the Commissioner to accept the delayed payment of the issue fee if the delay in 
payment was unavoidable. The petition must be accompanied by the issue fee, unless it has 
been previously submitted, in the amount Specified by 37 C.F.R. 1.17(1), and a verified showing 
as to the causes of the delay. 

If applic~nt(s) never received the Notice of Allowance, a petition for a new Notice of Allowance 
and withdrawal of the holding of abandonment may be appropriate in view of Delgar Inc. v, 
Schuyler, 172 U.S.P.Q. 513. · · · 

5. D Applicant's failure to timely correct the drawings and/or submit new or substitute formal 
drawings by as required in the last Office action. 
D The corrected and/or substitute drawings were received on-------------· 

6. D The reason(s) below. 

PT0-1432 (Rev. 4193) 

~<_~ 
KATHLEEN DUDA 

PRIMARY EXAMINER 
GROUP 1100 

l 
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Patent 

AMENDMENT UNDER 37 C.F.R. § 1.116 
EXPEDITED PROCEDURE 

EXAMINING GROUP 1113 

IN 1HE UNITED STATES PATENT AND TRADEMARK~OFFICE -jt:(J(~ 
Corres. and Mail Ill./ 

In reApplication of: BOX AF ~ 
James M. Cleeves Examiner: Duda, K. 

Serial No.: 08/361,595 

Filed: December 22,1994 

For: METHOD FOR REDUCED PITCH 
LITHOGRAPHY 

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

Art Group: 1113 R~, ..... ,._: 
r.:vcuVEo 

ocr s 1996 
Gl=lr,~ Rp · , ....... (_.~ 11 no 

AMENPMENT AFTER FINAL ACTION UNDER 37 C.F.R. § 1.116 

Sir: 

In response to the Office Action, mailed June 10, 1996, which was made 

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

' ' 

IN IHE.uAJMS 

Please a~ ~aims 1, 23, and 24 as follows. --------~~~~~~~~~~~~~----------------------
1 1. (Twice Amended) A lithography method for semiconductor fabrication using 

2 a semiconductor wafer, comprising the steps of: 

3 

4 

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

(b) patterning the first imaging layer in accordance with a first pattern 

5 to form a first patterned layer haying a first feature: 

6 

7 

(c) 

(d) 

stabilizing the first patterned layer; , 
720 VB 02-26~6 101.,09/96 08361595 

forming a second imaging layer ov~thEPJirst pattt#Re<ifiayer; and 
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8 (e) patterning the second imaging layer in accordance with a second 

9 pattern to form a second patterned layer haying a second feature distinct from 

10 the first feature. wherein the second patterned layer and the first patterned layer 

11 form a single patterned layer [having adjacent]. and wherein the first and second 

12 features which are formed relatively closer to one another than is possible 

13 through a single exposure to radiation. 

jt8. I 

1 ~· (Once Amended) A lithography method for semiconductor fabrication using 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

a semiconductor wafer, comprising the steps of: 

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

(b) patterning the first imaging layer in accordance with a first pattern 

to form a first patterned layer haying a first disposable post; 

(c) stabilizing the first patterned layer; 

(d) forming a second imaging layer over the first patterned layer; and 

(e)· patterning the second imaging layer in accordance with a second 

pattern to form a second patterned layer haying a second disposable post, 

wherein the second patterned layer and the first patterned layer together form a 

single patterned layer [of a plurality of disposable posts, each disposable post 

being]. wherein the first and second disposable posts are formed relatively closer 

to [other disposable posts] one another than is possible through a single exposure 

to radiation. 

t~ 
1 :~:(Once Amended) A lithography method for semiconductor fabrication using 

2 a semiconductor wafer, comprising the steps of: 

3 

4 

(a) 

(b) 

forming a first imaging layer over the semiconductor wafer; 

patterning the first imaging layer in accordance with a first pattern 
' 

5 to form a first patterned layer haying a first feature; 

Ser. No. 08/361,595 -2- 16820.P048 
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6 

7 

8 

9 

10 

11 

12 

(c) stabilizing the first patterned layer; 

(d) forming a second imaging layer over the first patterned layer; and 

(e) patterning the second imaging layer in accordance with a second 

pattern to form a second patterned layer haying a second feature. wherein the 

second patterned layer and the first patterned layer form a single patterned lay~r 

[having adjacent features], the [adjacent] first and second features having a pitch 

which is not limited by a single exposure to radiation. 

I 
Please aCid new claims 25, 26, and 27. 

11(~ (New) The lithography method of Claim 1, where the first and 

2 sec;bnd features do not overlap. 

,~ 
The lithography method of Claim%, where the first and 

2 second fe·atures do not overlap. 

~~ 
(New) The lithography method of Claim~ where the first and 

2 second features do not overlap. 
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REMARKS 

Applicant respectfully requests that this Amendment After Final Action 

be admitted under 37 C.F.R. §1.116. 

Applicant submits that this Amendment After Final Action presents 

claims in 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. 

Claims 1, 23, and 24 have been amended to better define the claimed 

invention. Support for the amendments to claims 1, 23, and 24 may be found, 

for example, at pages 5-14 and 23-25 of the specification and figures 1-5 as 

originally filed. No new matter has been added . 

. / New claims 26-28 have been added. Support for new claims 26-28 may 

also be found, for example, at pages 5-14 and 23-25 of the specification and figures 

1-5 as originally filed. No new matter has been added. 

The rejection of claims 1-11, 23, and 24 under 35 U.S.C. § 103 as being 

unpatentable over IBM Technical Disclosure, volume 32, number 8A (Disclosure 

1) is respectfully traversed. 

Disclosure 1 discloses a method of incorporating three sets of pattern 

information in two photomasking steps. Figure 1 shows that holes A and Bare 

formed in photoresist 2 through exposure and development process steps. 

Photoresist 2 is then hardened. Photoresist 6 is then applied and openings C and 

D are formed by exposure and development steps. Openings C and D overlap 

opening A. Figures 2 and 3 show the creation of opening E by further processing 

steps. 

Disclosure 1 does not disclose exposing a portion of a first imaging layer to 

form a first feature and subsequently patterning a second imaging layer to form a 
' 

second distinct feature. As previously discussed, Disclosure 1 forms overlapping 
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openings A, C, D, and E in order to incorporate three sets of patterns in two 

photomasking steps. Thus, Disclosure 1 teaches away from amended claim 1, 

because openings A, C, D, and E are overlapping non-distinct features. 

Furthermore, Disclosure 1 does not 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 Disclosure 1 

does not disclose exposing a portion of a first imaging layer to form a first feature 

and subsequently patterning a second imaging layer to form a second distinct 

feature. There is no teaching in Disclosure 1 to motivate one of ordinary skill in 

the art to perform a subsequent patterning of photoresist 6 to form a second 

distinct feature which is relatively closer to openings A orB than is possible 

thrqugh a single exposure to radiation. Furthermore, there is no teaching in 

Disclosure 1 that openings C, D, orE are formed relatively closer to opening B 

than is possible in a single exposure to radiation. 

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 Disclosure 1. 

Consequently, the rejection of claims 1-11, 23, 24 is unsustainable and 

should be withdrawn. 

The rejection of claims 1-11, 23, and 24 under 35 U.S.C. § 103 as being 

unpatentable over IBM Technical Disclosure, volume 3, number 3A (Disclosure 

2) is respectfully traversed. 

Disclosure 2 discloses a method of writing patterns on a semiconductor 
. ' wafer that increases line capacity over that which is achievable using only direct-
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write E-beam (DWEB) technology. Disclosure 2 accomplishes the increased line 

capacity by optically exposing images larger than 0.5 Jlm in a first resist layer, and 

then DWEB exposing smaller images in a second resist layer. 

Disclosure 2 does not disclose exposing a portion of a first imaging layer to 

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

second distinct feature that is formed relatively closer to the first feature than is 

possible through a single exposure to radiation. Moreover, one of ordinary skill 

in the art would not have been motivated to modify the disclosure of Disclosure 

2 to achieve the claimed invention, because Disclosure 2 attempts to increase the 

line capacity of writing images, and does not attempt to create features or images 
, 

which are relatively closer to one another than is possible in a single exposure to 

rad~ation. Any such reading into Disclosure 2 would be impermissible hindsight 

based on Applicant's disclosure. 

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 Disclosure 2. 

Consequently, the rejection of claims 1-11, 23, and 24 is unsustainable and 

should be withdrawn. 
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CONCLUSION 

In view of the foregoing, it is respectfully submitted that Claims 1-11, and 

23-27 of the present Application are in consideration for allowance and 

reconsideration and allowance of the claims is respectfully solicited at the 

Examiner's earliest convenience. 

Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 

Dated: ~~I.Jf'K- a--i . 1996 

I 

12400 Wilshire Blvd. 
Seventh Floor 
Los Angeles, CA 90025 
( 408) 720-.8598 

Roland B. Cortes 
Reg. No. 39,152 

FIRST CLASS CERTIFICATE OF MAILING 
(37 C.F.R. § l.S(a)) 

I hereb}' 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 of Patents and Trademarks, Washington, 
D.C. 20231 on 09124/96 . 

Dulcie G. Stinsqp 
Date of Deposit 

Ser. No. 08/361,595 -7- 16820.P048 
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Assistant Commissioner for Patents 
Washington, D.C. 20231 
BOXFWC 

\ 

'_,Jv < .. · 
PATENT AND TRADEMARK OFFICE 

Prior Applicatioll: . ...c08/!.8.1L!.366LI..t1,~59;z,5!,__ _____ _ 
Examiner: .......~P~oe:!.XIa.~a.JK~.---~-----
Art Unit: """'-1u1~13>L-. ________ _ 

RULE 62 

Sir: This is a .request for filing a file wrapper 

XX Continuation application Divisional application 

under 37 C.F.R. § 1.62 of pending prior nonprovisional application no. ~· '"""' ..lo!o~a/~3~6..!.,1,~52l95"-------

fkl 00 Qecerrber 22. 1994 

d JamesM. Cleeyes 
(inventor(s) currently of record for prior application) 

for .J1EDiOO FOR RfQ! ICED PITCH LID;IOGBAPHY 
F! (title) 
~ 

ro __,X~- 1. 

___ 2. 

_Xu.__ 3. 

The above-identified prior application is hereby expressly abandoned 
under 37 C.F.R. § 1.62(g) as of the filing date of this new application. 
Please use all the contents of the prior application file wrapper, including· 
the drawings, as the basic papers for the new application. No such copy of 
the prior application is included herewith. The present application is being 
filed under 37 C.F.R. § 1.62 before the payment 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 
37 C.F.R. § 1.313(b)(5) bas been filed and granted in the prior 
application). 

Please enter the preliminary amendment enclosed before calculating the filing fee. 

Before calculating the filing fee, please enter in the present application the Amendment 
After Final filed on September 3Q. 1996 under 37C.F.R. § 1.116, but 
unentered, in the parent application. 

'Express Mail' mailing label numbEir__.E .... M..,.53"'"'1""594"""""54=6""'U.,.~~--'----

Date of Deposit October 22, 1996 

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 1.1 o on the date indicated above and is addressed to the Assistant Commissioner for Patents, 
Washington, D.C. 20231. 

LJV/cak (10/01/96) Rule 62 
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___ 4. Carcel ilthis awfica1bn clains of the prior application 
before calculating the filing fee (wherein at least one independent claim is retained for 
filing purposes). 

_x~- 5. 

-.,.--- 6. 

The filing fee is calculated below: 

CLAIMS NOW PENDING IN THE PRIOR APPLICATION PLUS/MINUS CLAIMS 
ADDED/CANCELED ABOVE 

OTHER THANA 

+130 $ +260 $ 

TOTAL $ TOTAL $ 770 L...-____ __. 

A verified statement to establish small entity status Linder 37 C.F.R. §§ 1.9 and 1.27 
___ is enclosed' was filed in the pending prior application and such status 
is stUI proper and desired. 37 C.F.R. § 1.28(a). 

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

A check in the amount of $~n~· ~QU!.oo~----- is enclosed for the filing fee. 

A check in the amount of $~31!>1!9~0~.00~----- is enclosed for the petition fee pursuant 
to 37 C.F.R. § 1.17. 

~ ___,X~- 1 0. Ampfld the specification by inse;t{ng the following before the first sentence on the first 
·page: 

X (a) .... This is a-r.X.l..,..-- continuatiorr' ____ divisional of application 
no. 08/361.595 , filed 12/22/94 , now abandoned.--

(b) -, whk::h isa ____ oontinuatioo' ___ ..;.. divisional of application 
ro. , filed...._ ____ _ 

-----------------· -- (Status: abandoned, pending, etc.) 
{list all prior applications) 

X 11 . It is hereby requested that any request for a convention priority made in the prior 
application be transferred to this Rule 62 application. 

-2- LJV/cak (1 0/01/96) Rule 62 
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12. Priority of foreign application nurmer fied on -------
in(OOli1Jy) is claimed under 35 U.S.C. § 119. 

X 13. The prior application is assigned of record to: 
C4$>ress Serrj;mj riM Cqporation 
3901 North Rrst Street San Jose. CA 95134 

X 14. The Power of Attorney in the prior application is to: 

X 

~ 

X 

James C. Scheler. Jr. 31.195 
(Name) (Reg. No.) 

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

(a) 

(b) 

(c) 

(d) 

(e) 

The Power appears in the original papers of the prior application 
no. 08'361.§95 filed ....;._,J1u;,2122/94r.=~ w.=. 1-------
The Power does not appear in the original papers, but was filed on 

----'----- inpiorawf.::atbn rt>._..~ ........... --~----
~-----~~--~ 
A new Power has been executed and is attached. 

Recognize as aR associate attorney or agent and address all future 
communications to: 

Ro!andB.Cortes 39.152 
(Name) (Reg. No.) 

BLAKELY, SOKOLOFF, TAYLOR &ZAFMAN LLP 
12400 Wilshire Blvd., Seventh Floor 
Los Angeles, California 90025 
(408) 720-8598 

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.R. § 1.136 concurrently (or previously) submitted 
under separate cover for the above-referenced prior application. 

X 16. Applicant(s) hereby petition(s) for an extension of time pursuant to 37 C.F.R. § 1.136, 
if needed; for the above-noted prior application. The Assistant Commissioner is 
hereby authorized to charge any extension or petition fee under 37 C. F .R. § 1 .17 
that may be 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. 

X 17. The filing of an application under 37 C.F.R § 1.62 will be construed to include a waiver 
of secrecy under 35 U.S.C. § 122 to the extent that any member of the public who is 
entitled under the provisions of 37 C.F.R. § 1.14 to access to or information 

-3 - LJV/cak (1 0/01/96) Rule 62 .. 
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concerning either the prior application or any continuing application filed under the 
provisions of 37 C.F.R § 1.62 may be given similar access to, or similar information 
concerning, the other application(s) in the file wrapper. 
37 C.F.R. § 1.62(f). 

___ 18. This application is being filed by fewer than all the inventors named in the prior 
application. In accordance with 37 C.F.R. § 1.62(a), the Assistant Commissioner is 
requested to delete the name(s) of the following person(s) who are not inventors of 
invention being claimed in this application: 

12400 Wilshire Boulevard 
-:: SweRtf:l Floor 

Respectfully submitted, 

BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP 

~~~~~~04-~/1~~-------
.J;iQiand B. Cortes 

Reg.N6. y.152 

\,j Los Angeles, CaliforRia 90026 · 
-~) 720-8598 
''i:"R 

Attorney or Agent of Record 

~~ 
~~ 

X Associate Attorney or Agent 

Filed Under 37 C.F.R. § 1.34(a) 

-4- LJV/cak (1 0/01/96} Rule 62 
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Notice of Allowability 

Application No. 

08/740,145 

er 

Applicant(s) 

Kathleen Duda 

Cleaves 

Group Art Unit 

1113 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be 
mailed in due course. 

0 This communication is responsive to-----------------------------

~The allowed claim(s) is/are ~1~-~1~1~an~d~2~3~-2~7~-------------------------

0 The drawings filed on ________ are acceptable. 

0 Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 

0 All 0 Some* 0 None of the CERTIFIED copies of the priority documents have been 

0 received. 

0 received in Application No. (Series Code/Serial Number) --------

0 received in this national stage application from the International Bureau (PCT Rule 17 .2(a)). 

*CertHied copies not rece~ed: ------------------------------~ 
0 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

~ SHORTENED sf A TUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE 
]HREE 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(a). 

0 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PT0-152, which discloses 
that the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED. 

~ Applicant MUST submit NEW FORMAL DRAWINGS 

0 because the originally filed drawings were declared by applicant to be informal. 

~ including changes required by the Notice of Draftsperson's Patent Drawing Review, PT0-948, attached hereto or 
to Paper No. _4_. 

0 including changes required by the proposed drawing correction filed on --------- , which has been 
approved by the examiner. 

0 including changes required by the attached Examiner's Amendment/Comment. 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the reverse side of the 
drawings. The drawings should be filed as a separate paper with a transmittallettter addressed to the Official 
Draftsperson. 

0 Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Any response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES 
CODE/SERIAL NUMBER). If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER 
and DATE of the NOTICE OF ALLOWANCE should also be included . 

.«ttachment(s) 

0 Notice of References Cited, PT0-892 

0 Information Disclosure Statement(s), PT0-1449, Paper No(s). ___ _ 

0 Notice of Draftsperson's Patent Drawing Review, PT0-948 

0 Notice of Informal Patent Application, PT0-152 

0 Interview Summary, PT0-413 

~ Examiner's Amendment/Comment 

0 Examiner's Comment Regarding Req1Jirement for Deposit of Biological Material 

~ Examiner's Statement of Reasons for Allowance 

U. S. !latent and Trademark Office 

PTq-37 (Rev. 9-95) Notice of Allowability Part of Paper No. 19 
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Serial Number: 08/740,145 
Art Unit: 1113 

Part III EXAMINER'S AMENDMENT 

1. An examiner's amendment to the record appears below. Should 

the changes and/or additions be unacceptable to applicant, an 

amendment may be filed as provided by 37 CFR 1.312. To ensure 

consideration of such an amendment, it MUST be submitted no later 

than the payment of the issue fee. 

2 . The application has been amended as follows: 

Cancel claims 12-22. 

Claims 12-22 were nonelected without traverse in paper number 6. 

3. The following is an examiner's statement of reasons for 

allowance: 

Claims 1-11 and 23-27 have been found to be allowable over 

the prior art of record. The claimed invention is drawn to a 

process of forming a semiconductor by forming a first pattern in 

a first layer and stabilizing that layer before applying a second 

patterning layer. A pattern is then formed in the second layer 

with a second feature distinct from the feature in the first 

layer with the two features being formed closer to one another 

than possible in a single exposure. Disclosure 1 does not teach 

the formation of two distinct features in the two layers. 

Disclosure 2 forms two distinct patterns in two different layers 
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Serial Number: 08/740,145 
Art Unit: 1113 

but the patterns are not formed closer to one another than 

-3-

possible in a single exposure. Rather images are forme din one 

layer using one method which produces a certain resolution and 

then a second pattern is formed in the second layer where 

resolution is less critical. 

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 submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

4. Any inquiry concerning this communication should be directed 

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

at (703) 305-3599. 

kad 
2-10-97 

~ 
KATHLEEN DUDA 

PRIMARY EXAMINER 
GROUP 1100 
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UNITED STATES DEFfARTMENT OF COMMERCE 
Patent and Trademark Offl¢8 

Address: Box ISSUE FEE 
ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

NOTICE OF ALLOWANCE AND ISSUE FEE DUE 
llt>'ll /0:.212 

E?Ll.;:H<EL.'/ SOl<,!JLt)FF Tf.YYLOH Af' . .l£:. ZAFr·U~N 

:!2400 t)IILS>HIHE BCii.JL.f:::\H'iF~D 

~3EV~hn H F LOUF{ 
LOS ANGELES CA 90025 

APPLICATION NO. I FILING DATE I TOTAL CLAIMS I EXAMINER AND GROUP ART UNIT I 
10/22/'3'6 0 i(, I>UD?i ., K :t1:t3 

First Named CLEEVf::::,;::; ., 
Applicant 

,J?WifD3 trl. 

TITLE OF fYIE'IT·lCtf) FOP HEOUC:Ef• PITCH L I THCu:·mt\F'HY 
INVENTION 

ATTY'S DOCKET NO. I CLASS-SUBCLASS I BATCH NO. I APPLN. TYPE I SMALL ENTITY l 
1. le.::::~~O.P048 4:.30 .... :31':i. 00(1 UfiLITY NO 

FEEDUE I 

DATE MAILED 

DATE DUE 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLO$ED. 

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS 
APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTQRYPER/OD CANNQT8E EXTENDED. 

HOW TO RESPOND TO THIS NOTICE: 
I. Review the SMALL ENTITY status shown above. If the SMALL ENTITY is shown as NO: 

If the SMALL ENTITY is shown as yes, verify your 
current SMALL ENTITY status: 

A. If the status is changed, pay twice the amount of the A. Pay FEE DUE shown above, or 
FEE DUE shown and notify the Patentand 
Trademark Office of the change in status, or 

B. If the status is the same, pay the FEE DUE shown B. File verified statementof Small Entity Status before, or with, 
above. payment of 1/2 the FEE DUE shown above. 

II. Part B of this notice should be completed and returned to the Patent and Trademark Office {PTO} with your ISSUE FEE. 
Even if the ISSUE FEE has already been paid by charge to deposit account, Part B should be completed and returned. 
If you are charging the ISSUE FEE to your deposit account, section "6b" of Part B should be completed. 

' 
Ill. All communications regarding this application must give application number and batch number. 

Please direct all communication prior to issuance to Box ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Patents Issuing on applications nled on or after Dec. 12, 1980 may require payment of 
. ..... maintenance fees. It Is patentee's responsibility to ensure timely payment of maintenance 

fees when due. · 

3. PATENT ~/ND TRADEMARK OFFICE COPY 

' """ 

·u.s. GPO: 1996-404-496/40511 
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Attorney's Docket No.: 16820.P048C 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
James M. Cleeves 

Application No.: 081740,145 

Filing Date: October 22, 1996 

For: ME1HOD FOR REDUCED PITCH LmiOGRAPHY 

A Continuation of: 

Application No,: 08/361,595 

Filing Date: December 22, 1994 

BOX ISSUE FEE 
Assistant Commissioner for Patents 
Washington, D.C. 20231 

) 
) 
) 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 

Examiner: Duda, K. 

Art Unit: 

Batch No.: 

1113 

J48 

RECEIVED 
Publishing Division 

APR 0 71997 

05 

PAYMENT OF ISSUE FEE AND SUBMISSION 
OF FORMAL DRAWINGS 

Sir: 

In response to the Notice of Allowance mailed February 12, 1997 enclosed herewith for 

filing in the above-referenced patent application are ten (10) sheets of fonnal drawings. 

Also enclosed is a check in the amount of $1,320.00 for payment of the issue fee of 

$1,290.00 and the Advanced Order fee of $30.00. 

If any additional fee is required, please charge Deposit Accolln.t No. 02-2666. A duplicate 

of this Submission is enclosed for deposit account charging purposes. 

Date: ____ifL_. 1997 

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

Respectfully submitted, 

BLAKELY, SOK LOFF, TAYLOR & ZAFMAN LLP 

\ 

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 Coii1missioner for Patents, Washingto~ D.C. 20231 
on Aafl4. 1997 . · · 

Date of Deposit 

·~~~ =~··- ____ ....!004~;.l£:04rt.i/9~7 ____ _ 

Signature Date 
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Attorney's Docket No.: 16820.P048C 

IN TilE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
James M. Cleeves 

Application No.: 081740,145 

Filing Date: October 22, 1996 

For: METHOD FOR REDUCED PITCH LITIIOORAPHY 

) 
) 
) 
) 
) 
) 
) 
) 

~~--~---------------------------) A Continuation of: ) 

Application No.: 08/361,595 

Filing Date: December 22, 1994 

) 
) 
) 
) 

--------------~~-----------------) 
BOX ISSUE FEE 
Assistant Commissioner for Patents 
Washington, D.C. 20231 

Examiner: 

Art Unit: 

Batch No.: 

PAYMENT OF ISSUE FEE AND SUBMISSION 
OF FORMAL DRAWINGS 

Sir: 

Duda, K. 

1113 

J48 

In response to the Notice of Allowance mailed February 12, 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 payment of the issue fee of 

$1,290.00 and the Advanced Order fee of $30.00. 

If any additional fee is required, please charge Deposit Account No. 02-2666. A duplicate 

of this Submission is enclosed for deposit account charging purposes. 

Date: _v-~-/---~{.,(L....--_,, 1997 

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

Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 

Tarek N. Fahmi 
Reg. No. P-41,402 

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 AmU4. 1997 

Date of Deposit 
Pa!ricia A. Ba1ero 

~. ' N~~f P:onMailing Corr.espondence 
~~as\,~~ ____ ..!.!04f::t~.04!.!::. tL<I9:.t.1 ____ _ 

Signatur . Date 
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,~ '" -- .. ~. --~ . t·tr-a- t &-9o 
< . '· ·~ .· ',~ 'P''"- PART B-ISSUE FEE TRANSMITTA{ T - s ~I ~ .:S G 
oclit~ .. ·',. ·,c. . } 

AlAi~ ~'::§fRUCT/ONS: This form should be used for transmitting the .ISSUE FEE. Blocks 2 through 6 sholud be completed where appropriate. All futher correspondence 
including the is_sue Fee Receipt, the Patent, advlinc~ orders,J~nd notification of maintenance fees will be mailed to addresses entered in Block 1 unless you direct otherwise, 
by: (a) specifyinga new correspondence address fn Block 3 below; or (b),.Provldlng the PTO with a separate "FEE ADDRESS" for maintenance fee notifications with the payment 
of Issue Fee or thereafter. See reverae for Certificate or Mailing, below. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
Burden Hour Ststement: This form Is .estimated to take 0.2 hours to complete. llme will vary 2. INVENTOR(S) ADDRESS CHANGE (Compiate enly 11 there Ia a change) 
depending on the needs of the individual case. Any comments on the amount of time required to INVENTOR'S. NAME 
complete this form should be sent to the Chief Information Officer, Patent and Trademark Office, 
Washington, D.C. 20231. ~Street:::--:-:Addrns=~-----,lllli'l!ll..,....-rt"'7Jiri,..-------
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Box Issue Fee, 
Assistant Commissioner for Patents, Washington D.C. 20231 1--::C~Ity-. Stat=e-and---:-=z1p--C::-od-:e----F~rii!l:hff'lft'Bi'~!eft-------

1. CORRESPONDENCE ADDRESS 

BLAKELY SOKOLOFF TAYLOR AND ZAFMAN 
12400 l!JILSHIHE BOULEW~FW 
SEVENTH FLOOR 
LOS ANGELES CA 90025 

CO-INVENTOR"S NAME 

City, s-and Zip Code 

0 Check II additional changes are enclosed 

APPLICATION NO. TOTAL CLAIMS EXAMIN9R.AND GROUP ART UNIT DATE MAILED 

0:3/740., 1 10/22/96 1 :L 1::3 02/12/97 

First Named 
Applicant CL.EEVES, .J A lYlE~> M • 

~~~~~~~N fv!ETHOD FCIF\ REDUCEr.• PITCH L I THOGRr-1PHY 

AnY'S DOCKET NO. I CLASS-SUBCLASS I BATCH NO. I APPLN. TYPE I SMALL ENTITY I FEE DUE J DATE DUE 

1 1•S::;:20 a ~-=·04.:::;: 4:30 .. -:31~5. 000 .J·4E: UTILITY NO $12'3'0.00 f~l~i/ 12/97 
. 

_c' . .. . .. ,., .. ... ,(.:. ., ' ( ' .:~ 'i ,, 
' .. ··.·~· •> '•:1-,. 

.· ' ; ' BLAKELY, SOKOLOFF, 
3. Corresponderlce address change (Complete only If there is a change) 4; For printing on the patent front 

page, list the names of not more than 1 TAYLOR & ZAFMAN 1 LLP 
' 3 registered patent attorneys or agents ~ 

~ OR, alternatively, the name of a firm 
having as a member a registered 2 
attomey or agent If no name is listed, 
no.name will be printed. 

3 

5. ASSIGNMENT DATA TO BE PRINTED ON THE PATENT (pnnt or type) 

(1) NAME OF ASSIGNEE: 6a. The folleiWing reae are enclosed: 
--::~C~Y::;P:::;R::;E~S::S:=S;:::E:::M~I=C~O;:::N:_:::D?U::::C:::T:::•O::;:R~C~O::;:R:!:P~O::;:RA::::.:;;:;T:.=I;.::O:.:;N:__ ___ ~-----,----1 XX laaue Fee :xiXJ Advance Order -It o1 Copies -~1~0>L---

(2) ADDRESS: (CITY & STATE OR COUNTRY) 
0 1 N h F . s.. c 1 if i 6b. The folleiWing reae should be charged to: 

--~~~~o~r~t~·~·~1~r~s~t~~~~:r~e;.::e~t~~a~~o~r~n~a:__ ________ -l DEPOsrr~~~NUMBER 02-2666 

A. 0 This application Is NOT assigned. 

~slgnment previously submitted to the Patent and Trademark Offtce. 
0 Assignment Is being submitted under separate COI!er. Assignment should be 

directed to Box ASSIGNMENTS. 
PLEASE NOTE: Unless an assignee is Identified In Block 5, no aaalgnee data Will appear on the patent 
Inclusion ol assignee date Is only appropriate when an assignment has been pervioualy submitted to 1he 
PTO or Is being submitted under separate ca>~er. CompieUon ol1his form Is NOT a aubs11tute for filing 
an aaaignment. 

(ENC!-OSE A COPY OF lliiS FORM) 
0 laaue Fee 0 Advance Order -It ol Copies------

·. ~~Any Oeftclencles In Enclosed Fees 

NOTE: The Issue Fee II not be accepted from anyone other 1han 1he 
appilcant: a registered attorney or agent; or ,lhe aaalgnee or other party 
In Interest as shown by the records ol1he Patent and Trademark Offtce. 

Certificate of Mailing Reg. NO. : P-41 , 
Note: If this certificate of mailing Is used, it can be used to transmit the Issue Fee. This certificate cannot be used for any other accompanying papers. 

Each additional paper, such as an assignment or formal drawing, must have Its pwn .certificate of mailing. 

I hereby certify that this correspondence is being deposited with the United States Postal Service with sufficent p()stage as-first class mall in 
an envelope addressed to: . BC)x ISSUE FEE 

. ~ssJ~i~OU~Qmmlssloner for Patents 
160 BS 0412~1~f1q.~ 1 142 1,290.00 CK 

on:_~tte-:~~PR'tTii~ee:i~~~------·(Dat~ 561 30.00 CK 
.....;:,.....,.~;:-:::--..---r.;;:::;~~~~"""'"~"""-""------(Name of person making deposit) 
;,_-~~~..n.....;c;;.~~~~~:._------<Signature) 
-------"-'--'u....<......._ ________ (Date) 

1. TRANSMIT THIS FORM WITH FEE 
~,.......,1 a"-R fR~V ('\C;~~' A'"'!Y."~'~~~!~ M .. o~A- thrnuoh 05(31199. OMB 0651..()()3.'3 
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PART B-ISSUE FEE TRANSMITTA~ 
. h. "<' \ . 

MAilJNG ,IMSTRUC I (JNS: This form should be ur. ;r transmitting the ISSUE FEE. Blocks 2 through 6 sholud b& completed wher~ appropnate. All futher ~rrespondence 
including the iSI:".JE!'"Fee Receipt, the Patent, advance orders and notification of maintenance fees will be mailed to addresses entered m Block 1 unless you direct otherwise, 
by: (a) specifyinga new correspondence address in Block 3 below; or {b) providing the PTO with a separate "FEE ADDRESS" for maintenance fee notifications with the payment 
of issue Fee or thereafter. See reverse for Certificate of Mailing, balow. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 
Burden Hour Ststement: This form is estimated to take 0.2 hours to complete. Time will vary 2. INVENTOR(SJ ADDRESS CHANGE (Complete only n there is a chango) 

depending on the needs of the individual case. Any comments on the amount of time required to INVENTOR'S NAME 

complete this form should be sent to the Chief Information Officer, Patent and Trademark Office, 
Washington, D.C. 20231. Street Address 

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: .Box Issue Fee, 
A.ssistant Commissioner for Patents, Washington D.C. 20231 City. State and Zip Code 

1. CORRESPONDENCE ADDRESS 
CO-INVENTOR'S NAME 

12400 WILSHIRE BOULEVARD 
~=- t:. '~) F r·n H f: u.::l!::+: City. state and Zip Code 

LOS ANGELES CA 90025 

0 Check if additional changes are enclosed 

APPLICATION NO. I ALINGDATE I TOTAL CLAIMS I EXAMINER AND GROUP ART UNIT 

o::::/7·40 ., 1-4~:=5 0 1C. DUD(.\., K 

First Named 
Applicant 

ITLE OF \>!FT'r··'ri."'II) f:: nr.,· ~~;·i= r:rl lr:j::·r·.. f~' I Tl·_·.··,-1 "I" l-In- F' "F I-''. NENTION ...... ' - . ... . . '··'- - ... .... L I 1- !j -\(-i:·'. 1 { 

AnY'S DOCKET NO. I CLASS-SUBCLASS I BATCH NO. I APPLN. TYPE SMALL ENTITY I FEE DUE I 
1 16::::20. P04:::;: 4:.:::0··-:31~5. 000 .}4:::: UTILITY 

I DATE MAILED 

DATE DUE 

.· 

Correspondence address change (Complete only if there is a change) 4. For printing on the patent front 
page, list the names of not more than 
3 registered patent attorneys or agents 
OR, alternatively, the name of a firm 
having as a member a registered 
attorney or agent If no name is listed, 
no name will be printed. 

BLAKELY, SOKOLOFF, 
1TAYLOR & ZAFMAN, LLP 

2 __________________ ___ 

3 

ASSIGNMENT DATA TO BE PAINTED ON THE PATENT (print or type) 

1) NAME OF ASSIGNEE: 
. CYPRESS SEMICONDUCTOR CORPORATION ea. TheloiiOWingteesaraenclosed: 
~~=~=~~=~:.:::=~:=~....:::=~==~=~------------1. fi l_ssue Fee xfX1 Advance Order -II of Copies _ .... 1~0'-----
2) ADDRESS: (CilY & STATE OR COUNTRY) 6b. The follOWing fees should be charged to: 

01 North First Street California OEPOSITACCOUNTNUMBER 02-2666 
(ENCLOSE A COPY OF THIS FORM) 

0 This application Is NOT assigned. 
0 Issue Fee 0 Advance Order -II of Copies-----

JEJ Any Oeficiencies in Enclosed Fees 

~signment J'(eviously submitted to the Patent and Trademark Office. 

0 Assignment is being submitted under separate cover. Assignment should be 
direcled to Box ASSIGNMENTS. 

(Dato4/ 4/97 PLEASE NOTE: Unless an assignee is identified In Block 5, no assignee data will appear on the patent 
Inclusion o1 assignee data is only apJXopriete when an assignment has been petViously submitted to the 
PTO or is being submitted under separate cover. Completion o1 this form is NOT a substitute for filing 
an assignment. 

NOTE: The Issue F will not be accepted from anyone other than the 
applicant: a registered attorney or agent, or the assignee or other party 
in Interest as shown by the records o1 the Patent and Trademark Office. 

CertlflcateofMalling Reg. NO.: P-41, 02 
te: If this certificate of mailing is used, it can be used to transmit the Issue Fee. This certificate cannot be used for any other accompanying papers. 

ch additional paper, such as an assignment or formal drawing, must have its own certificate of mailing. 

;n-eby certify that this correspondence is being deposited with the United States Postal Service with sufficent postage as first dass mail in 
envelope addressed to: Box ISSUE FEE ' 

Assistant Commissioner for Patents ' 
Washh1gton, D.C. 20231 

. _______ .::.A:.cp.::..r.::..il=--4~,z.__.:1::.:9:..-::9:..!7 _____ __;_(Date) 

___ \:......:::::-:=---=P'-'iar:t:..:r:;;.:~'"'· c::::ri:::a __ AlA::·~B~al~~e=.,r~.,;o!l-__ _;_,_(Name of person making deposit) 
---~-----'"""""~;ol$oi:::.LO».L,..,.~'-=~-1:3;~~~"""·_Q)~-----<Stgnature) 
______ _;4!.L/...;;!4J.../"'-9 7!...-. ____ ---:.,;,___(Date) 

1. TRANSMIT THIS FORM WITH FEE 
.:·858 (REV. 0~·93} t..p~J.n.:~v~1'd.1~r ~.(,0 thnJugh CSI31i~:S. f/MfJ 0051~0033 
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" -· -- ·---·------- ·-. 

PTO UTILITY GRANT 

Paper Number~ 
The Commissioner of Patents 

and Trademarks 
Has received an application for a patent for a 
new and useful invention. The title and de
scription of the. invention are enclosed. The 
requirements of law have been complied with, 
and it has been determined that a patent on 
the invention shall be granted under the law. 

Therefore, this 

United States Patent 

Grants to the person(s) having title to this 
patent the right to exclude others from mak
ing, using, offering for sale, or selling the in
vention throughout the United States of 
America or importing the invention into the 
United States of;\mericafor the term set forth 
below, subject to the payment of maintenance 
fees as provided by law. · 

If this application was filed prior to June 8, 
1995, the term of this patent is the longer of 
seventeen years from the date of grant of this 
patent or twenty years from the earliest effec
tive U.S. filing date of the application, sub
ject to any statutory extension. 

If this application was filed on or after June 
8, 1995, the term of this patent is twenty years 
from the U.S. filing date, subject to an statu
tory extension. If the application contains a 
specific reference to an earlier filed applica
tion or applications under 35 U.S. C. 120, 121 
or 365( c), the term of the patent is twenty years 
from the date on which the earliest applica
tion was filed, subject to any statutory ext en-

sion. 

~~ 
Commissioner of Patents and Trademarks 

~~ 

/Oir:!UT 11\.ICini::\ 
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PJ t 1 1 -' · ~·d hi l2J:EI , PTO/SB/83 (11-96) + > ease ype a Puss .gn t+) m .. t e t s bo ~ . Approved for use through 6/30/99. OMB 0651-0035 

~· ~ ~ Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of o\p rsaS a required .to respond to a collection of information unless It displays a valid OMB control number. 

( ~ Patent Number 5,652,084 
MAR 2 0 2000 c:,l 

Issue Date 07/29/1997 

REQUEST FOR W~Awl First Named Inventor James M. Cleeves 

AS ATTORNEY OR A-G'EfrT Group Art Unit 1113 

Examiner Name Duda, K. 

Attorney Docket Number 016820.P048 

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. 
f'ooo,.) 

r~a 
~····~·"' ,,, 

i 
' 
' . ·,·I 

; 
''· '.'•,.) 

•· "'-J ,.·"~ 
,) 

" 
... . 

I 
(:5 
"' ' 

1. D The correspondence address is NOT affected by this withdrawel. .. ~."'::': 
Vt 

2. ~ Change the correspondence address and direct all future correspondence to: 

CORRESPONDENCE ADDRESS Place Customer Number 
D > Customer Number I Bar Code Label here 
OR 

D 
Firm or 
Individual Name Paul Rauch of Brinks, Hofer Gilson & Lione, P.C. 

Address NBC Tower 

Address 455 North Cityfront Plaza Drive, Suite 3600 

City Chicago I State I IL I Zip I 60611-5599 

· Country 

Telephone I Fax I 
This request is enclosed in triplicate. 

Name T~k~hmi / Reg. No.: 41,402 

Signature v &/?l_ < " 

Date t~ 1/!i IZ~N 
Note: Withd~tfl is t,ffective when approved rather than when received. 
Unless there are at east 30 days between approval of withdrawal and the expiration dar, of a time 
period for response or possible extension period, the request to withdraw is normally disapproved. 

+ 
Burden Hour Statement: This form Is estimated to take 0.2 hours to complete. Time will vary depending upon the needs of the individual 
case. Any comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, Patent 
and Trademark Office, Washington, DC 20231. DO NOT SEND FEES OR CO.MPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant 
Commissioner for Patents, Washington, DC 20231. 
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William E. Alford, Reg. No. 37,764; Farzad E. Amini, 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. No. 39,602; Bradley J. Bereznak, Reg. No. 33,474; 
Michael A. Bernadicou, Reg. No. 35,934; Roger W. Blakely, Jr., Reg. No. 25,831; Gregory D. 
Caldwell, Reg. No. 39,926; Ronald C. Card, Reg. No. 44,587; Andrew C. Chen, Reg. No. 
43,544; Thomas M. Coester, Reg. No. 39,637; Alin Corie, Reg. No. P46,244; Dennis M. 
deGuzman, Reg. No. 41,702; Stephen M. De Klerk, under 37 C.F.R. § 1 0.9(b); Michael 
Anthony DeSanctis, Reg. No. 39,957; Daniel M. DeVos, Reg. No. 37,813; Robert Andrew 
Diehl, Reg. No. 40,992; Sanjeet Dutta, Reg. No. P46,145; Matthew C. Fagan, Reg. No. 
37,542; Tarek N. Fahmi, Reg. No. 41,402; Paramita Ghosh, Reg. No. 42,806; James Y. Go, 
Reg. No. 40,621; James A. Henry, Reg. No. 41,064; Willmore F. Holbrow Ill, Reg. No. 
P41,845; Sheryl Sue Holloway, Reg. No. 37,850; George W Hoover II, Reg. No. 32,992; 
Eric S. Hyman, Reg. No. 30,139; William W. Kidd, Reg. No. 31,772; Sang Hui Kim, Reg. No. 
40,450; Eric T. King, Reg. No. 44,188; Erica W. Kuo, Reg. No. 42,775; Kurt P. Leyendecker, 
Reg. No. 42,799; Michael J. Mallie, Reg. No. 36,591; Andre L. Marais, under 37 C.F.R. § 
10.9(b); Paul A. Mendonsa, Reg. No. 42,879; Darren J. Milliken, Reg. 42,004; Lisa A. Norris, 
Reg. No. 44,976; Chun M. Ng, Reg. No. 36,878; Thien T. Nguyen, Reg. No. 43,835; Thinh V. 
Nguyen, ~eg. No. 42,034; Dennis A. Nicholls, 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. 44,313; James H. Salter, Reg. No. 35,668; William W. Schaal, Reg. No. 
39,018; James C. Scheller, Reg. No. 31,195; Jeffrey Sam Smith, Reg. No. 39,377; Maria 
McCormack Sobrino, Reg. No. 31,639; Stanley W. Sokoloff, Reg. No. 25,128; Judith A. 
Szepesi, Reg. No. 39,393; Vincent P. Tassinari, Reg. No. 42,179; Edwin H. Taylor, Reg. No. 
25,129; John F. Travis, Reg. No. 43,203; George G. C. Tseng, Reg. No. 41,355; Joseph A. 
Twarowski, Reg. No. 42,191; Lester J. Vincent, Reg. No. 31,460; Glenn E. Von Tersch, Reg. 
No. 41,364; John Patrick Ward, Reg. No. 40,216; Mark L. Watson, Reg. No. P46,322; 
Thomas C. Webster, Reg. No. P46,154; Charles T. J. Weigell, Reg. No. 43,398; Kirk D. 
Williams, Reg. No. 42,229; James M. Wu, Reg. No. 45,241; Steven D. Yates, Reg. No. 
42,242; and Norman Zafman, Reg. No. 26,250; my patent attorneys, and Justin M. Dillon, 
Reg. No. 42,486; my patent agent, of BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP, 
with offices located at 12400 Wilshire Boulevard, 7th Floor, Los Angeles, California 90025, 
telephone (310) 207-3800, and James R. Thein, Reg. No. 31,710, my patent attorney. 
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. PTO/SB/83 (11-96) + 
' Approved for use through 6/30/99. OMB 0651-0035 

Patent and TrademarK Office: U.S. DEPARTMENT OF COMMERCE 

.ease type a plus sign(+) inside this bo/~. ~ EB 
Jnder the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number. I -

Patent Number 5,652,084 / UIPA 

Issue Date 07/29/1997 I1AN ? ,. ';:. 

REQUEST FOR WITHDRAWAL First Named Inventor James M. Cleeves ~ 
u (DIJo .A 

"'' 
AS ATTORNEY OR AGENT Group Art Unit 1113 ~.'4 .Ai<~ 

Examiner Name Duda, K. ~" -
Attorney Docket Number 016820.P048 

To: Assistant Commission~r 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: u ........ , 
?;:§ 
.r:.'." 

Discontinuation of the attorney client relationship. ' 
-' :! ;, j 

!',) 
'..j •';; j 

.. ' 
, .. , 

" ' ' ·. 
' .. 
;;·_! ; .; 

I 

/ .. ~~:: 

1. 0 The correspondence address is NOT affected by this withdrawel. 
I,J1 

2. 181 Change the correspondence address and direct all future correspondence to: 

CORRESPONDENCE ADDRESS Place Customer Number D Customer Number J > Bar Code Label here 
OR 

0 
Firm or 
Individual Name Paul Rauch of Brinks, Hofer Gilson & Lione, P.C. 

Address NBC Tower 

' Address j455 North Cityfront Plaza Drive, Suite 3600 

City Chicago 1 State l IL I Zip I 60611-5599 

Country 

Telephone l Fax I 
This request is enclosed in triplicate. 

Name T~k~hml / Reg. No.: 41,402 

Signature ... ·&/?1_· 
v/ 

11!! /w.; 
.. 

Date t ' 

Note: Withdr,Wal is p"ective when approved rather than when received. 
Unless there/ are at least 30 days between approval of withdrawal and the expiration date of a time 
period for response or possible extension period, the request to withdraw Is normally disapproved. 

+ 
Burden Hour Statement: This form Is estimated to take 0.2 ho1,1rs to complete. Time will vary depending upon the needs of the Individual 
case. Any comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, Patent 
and Trademark Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant 
Commissioner for Patents, Washington, DC 20231. 

SAMSUNG-1002.177



( 

0/,t.> 
~ 

""0 114!1 'J 0 
\ c lOoo 

·rf_~ 

William E. Alford, Reg. No. 37,764; Farzad E. Amini, Reg. No. P42,261; Aloysius T. C. ··"1oEMAP.¥-
AuYeung, Reg. No. 35,432; William Thomas Babbitt, Reg. No. 39,591; Carol F. Barry, Reg. 
No. 41 ,600; Jordan Michael Becker, Reg. No. 39,602; Bradley J. Bereznak, Reg. No. 33,4 7 4; 
Michael A. Bernadicou, Reg. No. 35,934; Roger W. Blakely, Jr., Reg. No. 25,831; Gregory D. 
Caldwell, Reg. No. 39,926; Ronald C. Card, Reg. No. 44,587; Andrew C. Chen, Reg. No. 
43,544; Thomas M. Coester, Reg. No. 39,637; Alin Carie, Reg. No. P46,244; Dennis M. 
deGuzman, Reg. No. 41 ,702; Stephen M. De Klerk, under 37 C.F.R. § 1 0.9(b}; Michael 
Anthony DeSanctis, Reg. No. 39,957; Daniel M. DeVos, Reg. No. 37,813; Robert Andrew 
Diehl, Reg. No. 40,992; Sanjeet Dutta, Reg. No. P46, 145; Matthew C. Fagan, Reg. No. 
37,542; Tarek N. Fahmi, Reg. No. 41,402; Paramita Ghosh, Reg. No. 42,806; James Y. Go, 
Reg. No. 40,621; James A. Henry, Reg. No. 41,064; Willmore F. Holbrow Ill, Reg. No. 
P41 ,845; Sheryl Sue Holloway, Reg. No. 37 ,850; George W Hoover II, Reg. No. 32,992; 
Eric S. Hyman, Reg. No. 30,139; William W. Kidd, Reg. No. 31,772; Sang Hui Kim, Reg. No. 
40,450; Eric T. King, Reg. No. 44,188; Erica W. Kuo, Reg. No. 42,775; Kurt P. Leyendecker, 
Reg. No. 42,799; Michael J. Mallie, Reg. No. 36,591; Andre L. Marais, under 37 C.F.R. § 
10.9(b}; Paul A. Mendonsa, Reg. No. 42,879; Darren J. Milliken, Reg. 42,004; Lisa A. Norris, 
Reg. No. 44,976; Chun M. Ng, Reg. No. 36,878; Thien T. Nguyen, Reg. No. 43,835; Thinh V. 
Nguyen,

1
Reg. No. 42,034; Dennis A. Nicholls, 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. 44,313; James H. Salter, Reg. No. 35,668; William W. Schaal, Reg. No. 
39,018; James C. Scheller, Reg. No. 31,195; Jeffrey Sam Smith, Reg. No. 39,377; Maria 
McCormack Sabrina, Reg. No. 31,639; Stanley W. Sokoloff, Reg. No. 25,128; Judith A. 
Szepesi, Reg. No. 39,393; Vincent P. Tassinari, Reg. No. 42,179; Edwin H. Taylor, Reg. No. 
25, 129; John F. Travis, Reg. No. 43,203; George G. C. Tseng, Reg. No. 41 ,355; Joseph A. 
Twarowski, Reg. No. 42,191; Lester J. Vincent, Reg. No. 31,460; Glenn E. Von Tersch, Reg. 
No. 41 ,364; John Patrick Ward, Reg. No. 40,216; Mark L. Watson, Reg. No. P46,322; 
Thomas C. Webster, Reg. No. P46,154; Charles T. J. Weigell, Reg. No. 43,398; Kirk D. 
Williams, Reg. No. 42,229; James M. Wu, Reg. No. 45,241; Steven D. Yates, Reg. No. 
42,242; and Norman Zafman, Reg. No. 26,250; my patent attorneys, and Justin M. Dillon, 
Reg. No. 42,486; my patent agent, of BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP, 
with offices located at 12400 Wilshire Boulevard, 7th Floor, Los Angeles, California 90025, 
telephone (310} 207-3800, and James R. Thein, Reg. No. 31,710, my patent attorney. 
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P!ease type a plus sign(+) inside this b<Y-~7 EJj PT0/58/83(11-96) + 
Approved for use through 6/30/99. OMB 0651-0035 

Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of Information unless It displays a valid OMB control number. 

Patent Number 5,652,084 

Issue Date 07/2911997 LO!~ 
REQUEST FOR WITHDRAWAL First Named Inventor James M. Cleeves I NAh ~\ 

AS ATTORNEY OR AGENT Group Art Unit 1113 i{. 
;:;\ ~l) ?nnft 0 

Examiner Name Duda, K. ~A -u 0:} _{,_: 
Attorney Docket Number 016820.P048 ~MARV..!f§7 

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: 
~ ..• ,, .· ., 

' :, "rj 

Discontinuation of the attorney client relationship. ,• 
1 

• . i"'·,..) ·, '-:' 
... 
•,) 

..,.......,$ 

'·:· 
... ,. 

,.;·;·"; · .. i 

~r:: 

Vl 

1. D The correspondence address Is NOT affected by this withdrawel. 

2. ~ Change the correspondence address and _direct all future correspondence to: 

CORRESPONDENCE ADDRESS Place Customer Number 
D Customer Number I > Bar Code Label here 

OR 

D 
Firm or 
Individual Name Paul Rauch of Brinks, Hofer Gilson & Llone, P .c. 

Address NBC Tower 

" 
Address 455 North Cltyfront Plaza Drive, Suite 3600 

City Chicago I State I IL l Zip j 60611·5599 

. Country 

Telephone I Fax I 
This request is enclosed in triplicate. 

Name T~k~hmi / Reg. No.: 41,402 

Signature; &/?f_. 
A 

1./J/ 

1/!f /li>H Date ~-
t 

Note: Withdr,{v~l i~ !;,Hective when approved rather than when received. 
Unless there1 are at east 30 days between approval of withdrawal and the expiration date of a time 
period for response or possible extension period, the request to withdraw is normally 't/isapproved. 

+ 
Burden Hour Statement: This form Is estimated to take 0.2 hours to complete. Time will vary depending upon the needs of the Individual 
case. Any comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, Patent 
and Trademark Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant 
Commissioner for Patents, Washington, DC 20231. 
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William E. Alford, Reg. No. 37;764; Farzad E. Amini, Reg. No. P42,261; Aloysius T. C. 
AuYeung, Reg. No. 35,432; William Thomas Babbitt, Reg. No. 39,591; Carol F. Barry, Reg. 
No. 41 ,600; Jordan Michael Becker, Reg. No. 39,602; Bradley J. Bereznak, Reg. No. 33,474; 
Michael A. Bernadicou, Reg. No. 35,934; Roger W. Blakely, Jr., Reg. No. 25,831; Gregory D. 
Caldwell, Reg. No. 39,926; Ronald C. Card, Reg. No. 44,587; Andrew C. Chen, Reg. No. 
43,544; Thomas M. Coester, Reg. No. 39,637; Alin Corie, Reg. No. P46,244; Dennis M. 
deGuzman, Reg. No. 41,702; Stephen M. De Klerk, under 37 C.F.R. § 10.9(b); Michael 
Anthony DeSanctis, Reg. No. 39,957; Daniel M. DeVos, Reg. No. 37,813; Robert Andrew 
Diehl, Reg. No. 40,992; Sanjeet Dutta, Reg. No. P46,145; Matthew C. Fagan, Reg. No. 
37,542; Tarek N. Fahmi, Reg. No. 41,402; Paramita Ghosh, Reg. No. 42,806; James Y. Go, 
Reg. No. 40,621; James A. Henry, Reg. No. 41 ,064; Willmore F. Holbrow Ill, Reg. No. 
P41 ,845; Sheryl Sue Holloway, Reg. No. 37,850; George W Hoover II, Reg. No. 32,992; 
Eric S. Hyman, Reg. No. 30,139; William W. Kidd, Reg. No. 31,772; Sang Hui Kim, Reg. No. 
40,450; Eric T. King, Reg. No. 44,188; Erica W, Kuo, Reg. No. 42,775; Kurt P. Leyendecker, 
Reg. No. 42,799; Michael J. Mallie, Reg. No. 36,591; Andre L. Marais, under 37 C.F.R. § 
10.9(b); Paul A. Mendonsa, Reg. No. 42,879; Darren J. Milliken, Reg. 42,004; Lisa A. Norris, 
Reg. No. 44,976; Ghun M. Ng, Reg. No. 36,878; Thien T. Nguyen, Reg. No. 43,835; Thinh V. 
Nguyen, ~eg. No. 42,034; Dennis A. Nicholls, 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. 44,313; James H. Salter, Reg. No. 35,668; William W. Schaal, Reg. No. 
39,018; James C. Scheller, Reg. No. 31,195; Jeffrey Sam Smith, Reg. No. 39,377; Maria 
McCormack Sobrino, Reg. No. 31 ,639; Stanley W. Sokoloff, Reg. No. 25, 128; Judith A. 
Szepesi, Reg. No. 39,393; Vincent P. Tassinari, Reg. No. 42, 179; Edwin H. Taylor, Reg. No. 
25,129; John F. Travis, Reg. No. 43,203; George G. C. Tseng, Reg. No. 41,355; Joseph A. 
Twarowski, Reg. No. 42,191; Lester J. Vincent, Reg. No. 31 ,460; Glenn E. Von Tersch, Reg. 
No. 41,364; John Patrick Ward, Reg. No. 40,216; Mark L. Watson, Reg. No. P46,322; 
Thomas C. Webster, Reg. No. P46,154; Charles T. J. Weigell, Reg. No. 43,398; Kirk D. 
Williams, Reg. No. 42,229; James M. Wu, Reg. No. 45,241; Steven D. Yates, Reg. No. 
42,242; and Norman Zafman, Reg. No. 26;250; my patent attorneys, and Justin M. Dillon, 
Reg. No. 42,486; my patent agent, of BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP, 
with offices located at 12400 Wilshire Boulevard, 7th Floor, Los Angeles, California 90025, 
telephone (310} 207-3800, and James R. Thein, Reg. No. 31,710, my patent attorney. 

------ ------
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Commissioner for Patents 

United States Patent and Trademark Office 
P.O. Box 1450 

Alexandria, VA 22313-1450 

PAYOR NUMBER 
757 

BRINKS HOFER GILSON & LIONE 
P.O. BOX 10395 
CHICAGO IL 60610 

P75M 
DATE PRINTED 

02/02/09 

MAINTENANCE FEE REMINDER 

www.uspto.gov 

According to the records of the U.S. Patent and Trademark Office (USPTO) the maintenance fee for 
the patent(s) listed below (for which the above address is on record as the fee address under 
37 CFR 1.363) has not been paid within the six-month period set forth in 37 CFR 1.362(d). 
THE MAINTENANCE FEE MAY STILL BE PAID WITH THE APPLICABLE SURCHARGE SET FORTH 
IN 37 CFR 1.20(h), WITHIN THE SIX-MONTH GRACE PERIOD SET FORTH IN 37 CFR 1.362(e). 

Unless payment of the maintenance fee and the applicable surcharge is received in the USPTO 
within the six-month grace period, THE PATENT WILL EXPIRE AS OF THE END OF THE GRACE 
PERIOD. 35 U.S.C. 4l(b). 

I 
The total payment due is the amount required on the date the fee is paid (and not necessarily the 
amount indicated below). All USPTO fees (including maintenance fees) are subject to change. 
Customers should refer to the USPTO Web site (www.uspto.gov) or call the Maintenance Fee Branch 
at 571-272-6500 for the most current fee amounts for the correct entity status before submitting 
payment. The total payment. due indicated below is based on the entity status according to current 
Office records (shown below). 

Timely payment of the total payment due is required in order to avoid expiration of the patent. 
A maintenance fee payment can be timely made using the certificate of mailing or transmission 
procedure set forth in 37 CFR 1.8. 

u.s. PATENT APPL. PAY- TOTAL ATTORNEY 
PATENT FEE MAINT. APPL ISSUE FILING MENT SMALL PYMT DOCKET 
NUMBER AMT SURCHG NUMBER DATE DATE YEAR ENTITY? DUE NUMBER 

5652084 4110 130 08740145 07/29/97 10/22/96 12 NO 4240 16820.P048 
5652504 2055 65 08491974 07/29/97 07/21/95 12 YES 2120 6551/008 
6263904 24·8o 130 09679090 07/24/01 10/04/00 8 NO 2610 9584/30 

The maintenance fee and the applicable surcharge can be paid quickly and easily over the Internet 
at www.uspto.gov by electronic funds transfer (EFT), credit card, or USPTO deposit account payment 
methods. The mailing address for all maintenance fee payments not electronically submitted over the 
Internet is: U.S. Patent and Trademark Office, P.O . .Box 979070, St. Louis, MO 63197-9000. 

Direct any questions about this notice to: Mail Stop M Correspondence, Director of the United 
States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. 

NOTE: This notice was automatically generated based on the amount of time that elaPsed since 
the date a patent was granted. It is possible that the patent term may have ended or been shortened 
due to a terminal disclaimer that was filed in the application. Also, for any patent that 
issued from an application filed on or after June 8, 1995 containing a specific reference to 
an earlier filed application or applications under 35 U.S.C. 120, 121, or 365(c), the patent 
term ends 20 years from the date on which the earliest such application was filed, unless 
the term was adjusted or extended under 35 U.S.C. 154 or 156. Patentee should determine the 
relevant patent term for a patent before paying the maintenance fee. 

MF440 I (7/2007) 
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Application or Docket Number 

PATENT APPLICATION FEE DETERMINATION RECORD 
Effective October 1 , 1994 

CLAIMS AS FILED - PART I 

FOR 

BASIC FEE 

TOTAL CLAIMS minus 20 = 

* INDEPENDENT CLAIMS 
minus 3 = 

MULTIPLE DEPENDENT CLAIM PRESENT 

* If the difference in column 1 is less than zero, enter "0" in column 2 

CLAIMS AS AMENDED - PART II 

< 
1-z 
w 
::::!: Total c 

(Column 1) 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

z w 
::::!: 
<( 

ndependent * 

Minus 

Minus 

(Column 3) 

PRESENT 
EXTRA 

= 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

(Column 1) 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

Minus 

Minus *** 

(Column 3) 

PRESENT 
EXTRA 

= 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

AFTER PREVIOUSLY EXTRA 
AMENDMENT PAID FOR 

Total * Minus ** = 
ndependent * Minus *** = 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For'' IN THIS SPACE is less than 20, enter "20." 
***It the Highest Number Previously Paid For'' IN THIS SPACE is less than 3, enter "3." 

OTHER THAN 
OR SMALL ENTITY 

FEE FEE 

365.00 OR 730.00 

x$11= OR x$22= L/( u 

x38= OR x76= 

+120= OR +240= 

TOTAL OR TOTAL 

OTHER THAN 

SMALL ENTITY OR SMALL ENTITY 

ADD I-
RATE TIONAL RATE 

FEE 

x$11= OR x$22= 

x38= OR x76= 

+120= OR +240= 
TOTAL 

ADDIT. FEE 
TOTAL 

OR ADDIT. FEE 

ADD I- ADD I-
RATE TIONAL RATE TIONAL 

FEE FEE 

x$11= OR x$22= 

x38= OR x76= 

+120= OR +240= 
TOTAL 

OR ADDIT. FEE 
TOTAL 

ADDIT. FEE 

ADD I- ADD I-
RATE TIONAL RATE TIONAL 

FEE FEE 

x$11= OR x$22= 

x38= OR x76= 

+120= OR +240= 
TOTAL 

OR ADDIT. FEEa....---11 
TOTAL 

ADDIT. FEE 

The Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

FORM PT0-875 
(Rev. 10/94) 
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\./ 
Form PTO 1130 U.S. DEPARTMENT OF COMMERCE 1ST EXAMINER V t6·v?Pf DATE /-3 D-1_5 (REV 2/94) Patent and Trademark Office 

PACE DATA ENTRY CODING SHEET 
n~· 

! 

2ND EXAMINER DATE 3--U---J.r 
APPLICATION NUMBER 

TYPE FILING DATE SPECIAL GROUP· SHEETS OF 

rn MONTH DAY YEAR HA~NG ARTUNIJ CLASS ,.. DRAWING 
·--------~ ··-··- ·---

I l L5l·rzLI01 L{ 3101 I I I let I 08/361595 I~ ~L:< 9 lf:. 
I 

TOTAL INDEPENDENT .SMALL FOREIGN I 

.. CLAIMS CLAIMS EkE? FILING FEE LICENSE ATTORNEY DOCKET NUMBER 

I ldJ~I I ··I l;zl I -1'1l~liJ rn I L I h'l21~1¢1 ~ 1£1¢1'113 I I I .... 7 

CONTINUITY DATA 
PARENT FILING 

·. CONT STATUS PARENT APPLICATION P~RENT PATENT DATE 
CODE CODE SERIAL NUMBER PCT APPLICATION SERIAL NUMBER. · NUMBER MONTH DAY YEAR 

~ 

p .c T I .. I 
.....;..;....._ 

p C. T I 
.' 

I ---. 

p c. T I I 
-. p c T I I 
-

P. c T I I 
~ 

PCTIFOREIGN APPLICATION DATA 

FOREIGN FOREIGN 
PRIORITY COUNTRY FILING DATE 
CLAIMED CODE PCTIFOREIGN APPLICATION SERIAL NUMBER MONTH DAY YEAR 
r-

f--

~ .. 
f--

f--

f-- -~ 

'----

t> U.SG.P.O.: 1994 • .>61H174 I 
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·' TITLE OF INVENTION 

' , 
-

" ' ~.,_ 

.. 
' ' .. ~ 

" ' " ~ 
"- "' 

" I . .. 
· . . ' .. 

I ... 
~ l ATTORNEY REGISTRATION NUMBERS 

I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I 
I 

' 
.. · ·,._ ·. ·. :' 

CORRESPONDENCE NAME AND ADDRESS 
.... 

.·· ' 
· .. '"' .. · ... ·--'· ,._,, 

I ! 
,. 

I .· .. 
' . 

..· ' . I 

' , .. 
•' .. • .. . ' .-... ' "t • ' ·.· ,.·, 

···.· 
: ... .· .. 

~·· 
. ' :• 

' '','I· . :· 
,. ' ,. ·.· . · .. 

·• I 
':.·· » I 

•· ... 
" 

APPLICANT/INVENTOR DATA 
AUTHORITY CODE ,. 

:· '. ,• . ·. 

FAMILY NAME NAME SUFFIX. 1 I 
GIVEN NAME 

.· '' 
STATEICTRY CODE . .. 

CITY 
~ 

AUTHORITY CODE 

FAMILY NAME NAME SUFFIX I J 
GIVEN NAME STATEICTRY CODE 

CITY MORE D 
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Application or Docket Number 

PATENT APPLICATION FEE DETERMINATION RECORD 
Effective October 1 , 1996 

CLAIMS AS FILED - PART I OTHER THAN 
SMALL ENTITY OR SMALL ENTITY 

FOR FEE FEE 

BASIC FEE 385.00 OR 770.00 

TOTAL CLAIMS x$11= OR x$22= 
INDEPENDENT CLAIMS 

x40= OR x80= 
MULTIPLE DEPENDENT CLAIM PRESENT 

+130= OR +260= 
* If the difference in column 1 is less than zero, enter "0" in column 2 

TOTAL OR TOTAL 

CLAIMS AS AMENDED - PART II OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT ADD I- ADD I-

AFTER PREVIOUSLY EXTRA RATE TIONAL RATE TIONAL 
AMENDMENT PAID FOR FEE FEE 

* Minus ** = x$11= OR x$22= 

Minus *** = x40= OR x80= 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= OR +260= 

(Column 1) (Column 3) 

TOTAL 
ADDIT. FEE 

TOTAL 
OR ADDIT. FEE 

CLAIMS HIGHEST 
m REMAINING NUMBER PRESENT ADD I- ADD I-

t- AFTER PREVIOUSLY EXTRA RATE TIONAL RATE TIONAL 
z AMENDMENT PAID FOR w 

FEE FEE 

:!E Total Minus ** c = x$11= OR x$22= 
z 
w ndependent * Minus *** 
:!E = x40= OR x80= 
<( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= OR +260= 

(Column 1) (Column 2) (Column 3) 

TOTAL 
ADDIT. FEE 

TOTAL 
OR ADDIT. FEE 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT ADD I- ADD I-

AFTER PREVIOUSLY EXTRA RATE TIONAL RATE TIONAL 
AMENDMENT PAID FOR FEE FEE 

Minus ** = OR x$22= x$11= 

* Minus *** = OR x80= x40= 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +130= OR +260= 
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20." OR ADDITTO. FTEAEL._ ___ "" 
***If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3." . 

TOTAL 
ADDIT. FEE 

The "Highest Number Previously Paid For'' (Total or Independent) is the highest number found in the appropriate box in column 1. 

FORM PT0-875 
(Rev. 10/96) 

·u.s. Government Printing Office: 1996- 413·288149191    
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Form PTO 1130 
(REV 2/94) 

PACE DATA ENTRY CODING SHEET 
U.S. DEPARTMENT OF COMMERCE 1ST EXAMINERJ 'l Q 

Patent and Trademark Office 1'---~ ~ 

2ND EXAMINER ~ ( "'--"' 

APPLICATION NUMBER 

TOTAL 

TYPE 
APPL 

~--

FILING DATE 
MONTH DAY YEAR 

. (/) 2-1 ~ 91 (J 
.... (/ 

SPECIAL GROUP 
HANDLING ART UNIT CLASS 

D ILl /Itt? I 
' 

I I 

DATE/ I ( 2/7 c 
( 

SHEETS OF 
DRAWING{ 

I I ?1/01 ,. I 

rn 
INDEPENDENT 
CLAIM~ 

I I I _ 
FILING FEE I 

I [1171@ 
FOREIGN 
LIC NSE 

50 
· ATTORNEY DOCKET NUMBER 1 

CONTINUITY DATA 

CONT STATUS PARENT APPLICATION PARENT PATENT 
CODE CODE.~~~~S~E=R~IA~~~N~U~MTB~E~R~~~~~--~-TP~C~TrA~P~PFLI~C~A~T~IO~NrS~E,R=IA~L~N~UrM=B=ER~-r--r-.~~~~N~U=M=B~E~R~--~~ 

(b 2 ~ (/) ' (j 3 117 I ~~q s p c T I I 
(; """' . p c I T I 

PARENT FILING 
DATE 

MONTH DAY YEAR 

I d- -d- cd- 9 cf 
I 

J.--f--1 - 1---t----ll---+---+--+--+--+---f t---t---+---t---+--+---+--+--t---+---+---+--+-+--tl----1----f---+---+--+-+---l t--t---+---+---+--+-1 
P C T I I 

J.--f--1-- t---+---+--+--r--1--~-+--ll----t----ll---f---+--+--+--+--+----ll---+---+--+--+--lt---t---t-~-+--+--+---lt---t---fl--~-+--+-~ 

P C T· I I 
J.--f--1 -- t---t----ll---+--+-+--+-+----1 1---1----f----1---1--+-+--+-1----f---+--+---+--+-~ t---t---1---t---1--t--+-~ t--1----f---t--1--+---1 

FOREIGN 
PRIORITY 
CLAIMED 

r--

COUNTRY 
CODE 

P C T I I 

PCT/t=OREIGN APPLICATION DATA 

PCTIFOREIGN APPLICATION SERIAL NUMBER 

FOREIGN 
FILING DATE 

MONTH DAY YEAR 
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·n I I I I ,I I I I . I II I I 
ATTORNEY REGISTRATION NUMBERS 

I I II I I I I I I I I I I I I I I I I I I I I I I I 
~~ 

CORRESPONDENCE NAME AND ADORES$ 
J 

" 
I 

; I 
' 

" 

AUTHORITY CODE 
APPLICANT/INVENTOR DATA 

FAMILY NAME NAME SUFFIX I I 
GIVEN NAME - STATEICTRY CODE ' 

CITY .. 

AUTHORITY CODE 

FAMILY NAME NAME SUFFIX I I I : 

GIVEN NAME 
' 

STATEICTRY CODE 

' 
' D .CITY 
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