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Trials us to. 0V Paper 7

571-272-7822 Entered: February 24, 2016

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

LAM RESEARCH CORP.,

Petitioner,

V.

DANIEL L. FLAIVHVI,

Patent Owner.

Case IPR2015-01768

Patent RE 40,264 E

Before DONNA M. PRAISS, CHRISTOPHER L. CRUIVIBLEY, and
JO-ANNE M. KOKOSKI, Administrative Patent Judges.

PRAISS, Administrative Patent Judge.

DECISION

Institution of Inter Partes Review

37 C.F.R. § 42.108
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Lam Research Corp. (“Petitioner”) filed a Petition (Paper 1, “Pet.”) to

institute an inter partes review of claims 51, 55-63, 68, 70, and 71 of U.S.

Patent No. RE 40,264 E (Ex. 1001, “the ’264 patent”) pursuant to 35 U.S.C.

§§ 311-319. A Preliminary Response (Paper 6, “Prelim. Resp.”) was filed

by Daniel L. Flamm (“Patent Owner”).

A We have jurisdiction under 35 U.S.C. § 314, which provides that an

_inter partes review may be authorized only if “the information presented in

the petition . . . and any [preliminary] response . . . shows that there is a

reasonable likelihood that the petitioner would prevail with respect to at

least 1 of the claims challenged in the petition.” 35 U.S.C. § 314(a).

Petitioner challenges claims 51, 55-63, 68, 70, and 71 of the ’264

patent under 35 U.S.C. § l03(a). Pet. 12-60. We institute an inter partes

review as to claims 51, 55-63, 68, 70, and 71 as discussed below.

I. BACKGROUND

A. Related Proceedings

The ’264 patent is the subject of concurrently-filed inter partes review

proceedings IPR2015-01759, IPR2015-01764, and IPR2015-01766.

We are informed that the ’264 patent is presently at issue in a

declaratory judgment action captioned Lam Research Corp. v. Daniel L.

Flamm, Case 5:15-cv-01277-BLF (ND. Cal.) and in an infringement action

captioned Daniel L. Flamm v. Samsung Electronics Co., Ltd, et al., Case

1:15-cv-613 (W.D. Tex.). Pet. 3; Paper 4, 1.
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B. The ’264 Patent (Ex. I001)

The ’264 patent, titled “Mu1ti-Temperature Processing,” is directed to

a method “for etching a substrate in the manufacture of a device,” where the

method “provide[s] different processing temperatures during an etching

process or the like.” Ex. 1001, Abstract. The apparatus used in the method

is shown in Figure 1 below.

Figure 1 depicts a substrate (product 28, such as a wafer to be etched) on a

substrate holder (product support chuck or pedestal 18) in chamber 12 of

plasma etch apparatus 10.
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Figures 6 and 7, below, depict a temperature-controlled substrate

holder and temperature control systems.
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Figures 6 and 7 depict temperature-controlled fluid flowing through

substrate holder (600, 701), guided by baffles 605, where “the fluid [is] used

to heat or cool the upper surface of the substrate holder.” Id. at 14:62-63;

16:5-67. Figure 6 also depicts heating elements 607 underneath substrate

holder 600 where “[t]he heating elements can selectively heat one or more

zones in a desirable manner.” Id. at 15:10-26. Referring to Figure 7, the

temperature control operation is described as follows:

The desired fluid temperature is determined by comparing the

desired wafer or wafer chuck set point temperature to a

measured wafer or wafer chuck temperature . . . . The heat

exchanger, fluid flow rate, coolant-side fluid temperature,

heater power, chuck, etc. should be designed using

conventional means to permit the heater to bring the fluid to a

4
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setpoint temperature and bring the temperature of the chuck and

wafer to predetermined temperatures within specified time

intervals and within specified uniformity limits.

Id. at 16:36-39 and 50-67.

An example of a semiconductor substrate to be patterned is shown in

Figure 9, below.

Photoresist

Tungsten Silicide

Polyslllcon
Silicon dioxide

901

Figure 9 depicts substrate 901 having a stack of layers including oxide layer

V 903, polysilicon layer 905, tungsten silicideilayer 907, and photoresist

masking layer 909 with opening 911 from the treatment method shown in

Fig. 10 below. Id. at 17:58-18:57.
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Fig. 10

Figure 10 depicts the tungsten silicide layer being etched between points B

and D at a constant temperature; the polysilicon layer being exposed

between points D and E; the polysilicon layer being etched at a constant

temperature beyond point E; and the resist being ashed beyond point I. Id. at

18:58-19:64. The plasma’s optical emission at 530 nm is monitored to

determine when there is breakthrough to the polysilicon layer (Point D) and
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a lower etch temperature is required to etch the polysilicon layer (Point E).

Id. at l9:8—24.

C. Illustrative Claim

Claims 51, 56, and 60 are the only independent claims of the ’264

patent challenged in the Petition. Claim 51, reproduced below, is illustrative

of the claims at issue:

51. A method of processing a substrate in the manufacture of

a device, the method comprising:

placing a substrate having a film thereon on a substrate

holder in a processing chamber; the processing chamber

comprising the substrate holder, a substrate control circuit

operable to adjust the substrate temperature, a substrate holder

temperature sensor, and a substrate holder control circuit

operable to maintain the substrate holder temperature;

performing a first etching of a first portion of the film at

a selected first substrate temperature;

performing a second etching of a second portion of the

film at a selected second substrate temperature, the second

temperature being different from the first temperature;

wherein at least one of the film portions is etched while

heat is being transferred to the substrate holder with the

substrate holder control circuit; and '

the substrate temperature control circuit effectuates the

change from the first substrate temperature to the second

substrate temperature within a preselected time period.

Ex. 1001, 2424-26.

Claim 56 is directed to a method for processing layers which are

included in a stack of layers positioned on a substrate. Id. at 24:40-61.

Claim 56 recites “wherein the substrate holder is heated to a temperature

operable to maintain at least one of the selected first and the selected second

7



Page 10 of 429

IPR2015-01768

Patent RE 40,264 E

substrate temperatures above 49°C,” and “a preselected time period that is

less than the overall process time associated with the etching the first

silicon-containing layer and the second silicon-containing layer.” Id. at

24:52-55, 24:5 8-61. Claim 60 is directed to a method for manufacturing a

device comprising an integrated circuit. Id. at 25:9-31. Claim 60 recites “a
M (C

stack of layers including a silicide layer, processing the substrate . . . at a

second substrate temperature to etch at least a portion of the silicide layer,”

and “the first substrate temperature is changed to the second substrate

temperature with a substrate temperature control circuit within a preselected

time to etch the silicide layer.” Id. at 25:11-12, 25:23-25, 25:28-31.

D. The Prior Art

Petitioner relies on the following prior art:

Reference C A W Publication Date Exhibit

Etching of Tungsten and Tungsten

. Silicide Films by Chlorine Atoms,
Flschl J. ELECTROCHEM. Soc. 135(8) Aug 1988 1007

2016-2019

Wang ’391 US 4,992,391 Feb. 12, 1991 1008

US 5,174,856 Dec. 29, 1992 1009
US 4,645,218 Feb. 24, 1987 1013

Petitioner also relies on the Declaration of Joseph L. Cecchi, Ph.D., dated

August 18, 2015 (“Cecchi Declaration” Ex. 1010), American Heritage
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Dictionary, Third Edition, 1993 (Ex. 1011), and Merriam-Webster’s

Dictionary, Tenth Edition, 1993 (Ex. 1012).

E. The Asserted Grounds

Petitioner challenges claims 51, 55-63, 68, 70, and 71 of the ’264

patent on the following grounds:

Yfiéirhsichallénii ed

56_58 § 103(a) Tegal, Ma::l1:1mv1‘1/1:11;2:1rgt521, Thomas,
Tegal, Matsumura, arita, Thomas,

60, 62, 63, and 71 § 103(a) and Fischl

51, 55, and 68 § 1O3(a) Tegal, Mats:lr1]p(1)1r1rr1:,sNarita, and
Tegal, Matsumura, Narita, Thomas,

56 and 59 § 103“) Wan ’435, and Wan ’391
Tegal, Matsumura, Narita, Thomas,

§ 103(3)‘ Fischl, and Ooshio

F Claim Construction

Before proceeding with claim construction, we must determine the

proper standard to apply. Petitioner contends that the claims of the ’264

patent should be given their broadest reasonable construction. Pet. 9. That

standard, however, is applicable only to unexpired patents. See 37 C.F.R.

§ 42.100(b) (“A claim in an unexpired patent shall be given its broadest

reasonable construction in light of the specification of the patent in which it

appears”).

The term of a patent grant begins on the date on which the patent

issues and ends 20 years from the date on which the application for the

patent was filed in the United States “or, if the application contains a

specific reference to an earlier filed application or applications under section

9
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120, 121, or 365(c) of this title, from the date on which the earliest such

application was filed.” 35 U.S.C. § 154(a)(2) (2002). The earliest patent

application referenced for the benefit of priority under 35 U.S.C. § 120, for

the ’264 patent, was filed on December 4, 1995, and the patent has no term

extensions. The term of the ’264 patent, thus, expired no later than

December 4, 2015.

Because, on this record, we conclude that the term of the ’264 patent

expired subsequent to the filing of the Petition and the Preliminary

Response, but prior to the end of an inter partes review, for purposes of this

Decision we treat the patent as expired. For claims of an expired patent, the

Board’s claim interpretation is similar to that of a district court. See In re

Rambus Inc., 694 F.3d 42, 46 (Fed. Cir. 2012). “In determining the meaning

of the disputed claim limitation, we look principally to the intrinsic evidence

of record, examining the claim language itself, the written description, and

the prosecution history, if in evidence.” DePuy Spine, Inc. v. Medtronic

Sofamor Danek, Inc., 469 F.3d 1005, 1014 (Fed. Cir. 2006) (citing Phillips

v. AWH Corp., 415 F.3d 1303, 1312-17 (Fed. Cir. 2005) (en banc)). There

is, however, a ‘“heaVy presumption”’ that a claim term carries its ordinary

and customary meaning. CCS Fitness, Inc. v. Brunswick Corp, 288 F.3d

1359, 1366 (Fed. Cir. 2002).

Petitioner proposes constructions for the claim terms “portion of the

film” (claims 51 and 68), “portion of. . . layer” (claims 56, 59, and 60),

“preselected time period” (claims 51, 55, and 56), “preselected time” (claim

60), and “selected time period” (claim 61). Pet. 9-11. Patent Owner does

not dispute the proposed claim constructions.
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Based on the current record, we are not persuaded that express

construction of any term is necessary in order to resolve the disputes

currently before us. Thus, for purposes of this Decision, we discern no need

to provide any express constructions. Vivid Techs., Inc. v. Am. Sci. & Eng ‘g,

Inc., 200 F.3d 795, 803 (Fed. Cir. 1999) (“[O]nly those terms need be

construed that are in controversy, and only to the extent necessary to resolve

the controversy.”).

II. ANALYSIS

We turn now to Petitioner’s asserted grounds of unpatentability under

35 U.S.C. § l03(a) to determine whether Petitioner has met the threshold

standard of 35 U.S.C. § 314(a). We begin with a description of Tegal,

Matsumura, Narita, and Thomas, which are asserted in each ground argued

in the Petition.

A. Prior Art References

I . Tegal

Tegal “relates to plasma etch processes for the manufacture of

semiconductor wafers . . . .” Ex. 1002, 1:4—5. Figure 1, below, is a

schematic for etching a silicon oxide layer at two temperatures in the same

chamber.
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Figure 1 depicts plasma reactor 10 with a chamber having a substrate (wafer

15) on a substrate holder (electrode 13 with plurality of tines 16). Id. at

2:52—3:7. The plasma reactor “performs different types of etch, requiring

different temperatures, in a single reactor” on the substrate. Id. at 1:43-48.

For example, “a tapered etch can be performed in oxide through a patterned

photoresist” by a first etching at 80°C for an isotropic etch, followed by a

second etching at 10°C—40°C for an anisotropic etch. Id. at 5:5—45.

Figure 1 also depicts two reservoirs of water maintained at 10°C and

80°C to control the temperature of the substrate holder and substrate. The

10°C and 80°C waters are mixed, using taps 47 and 44, and delivered to the

substrate holder (electrode 13 with plurality of tines 16) at the desired

temperature. The return water from the substrate holder is recirculated back

to the reservoirs, remixed with hot or cold water to the desired temperature,

and recirculated to the substrate holder. The valves that interconnect the



Page 15 of 429

IPR2015-01768

Patent RE 40,264 E

reservoirs to the substrate holder “may be individually actuated

electronically.” Id. at 3:36-4:32.

Figure 1 further depicts controlling substrate (wafer) temperature

using “an external source of helium gas to the underside of wafer 15 through

one or more channels, not shown, in the upper surface of electrode 13. As

known per se in the art, this provides better thermal coupling between wafer

15 and electrode 13.” Id. at 314-26. The passageways in the substrate

holder (electrode 13 with plurality of tines 16) for water “are separate from

the passageways conveying helium from port 19.” Id. at 3:15-26.

While Tegal provides the example of “etching an oxide layer on a

semiconductor wafer,” Tegal envisions “enhance[d] throughput” by

“performing two different types of etch in the same reactor” and performing

“different types of etch, requiring different temperatures, in a single reactor.”

Id. at 6:43-44, 1:43-48. Tegal also provides an example of “etching an

oxide layer on a semiconductor wafer” at temperatures between 10°C and

80°C, but envisions that “any two temperatures can be used.” Id. at 6:4—13,

6:43-44.

2. Matsumura

Matsumura discloses a “method of heat-processing semiconductor

devices whereby temperatures of the semiconductor devices can be

controlled at devices-heating and -cooling times so as to accurately control

their thermal history curve.” Ex. 1003, 2:60-65. Matsumura discloses

applying the method to plasma etching when it states that “the present

invention has been applied to the adhesion and baking processes for

semiconductor wafers in the above-described embodiments . . .,it can also be
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applied to any of the ion implantation, CVD, etching and ashing processes.”

Id. at 10:3-7.

Figure 5A, below, is a schematic of an embodiment for heat-

processing a substrate (wafer W) on a substrate holder (wafer—stage 12,

which includes upper plate 13 and conductive thin film 14) in chamber 11.

j——_:;
MIVIIIIIIIIIA M

n '\ /\
\ /I\ 1/ \ I:‘\ /\
xx 1/ \\ ll \\ ll \\ // ‘ /\:I \y \"I \\-A \ I- _ , ..

THERMOMETER

KEYBOARD

Figure 5A depicts adhesion unit 42 with control system 20, which measures

the temperature of thin film 14 deposited on the underside of upper plate 13

with thermal sensor 25. Id. at 5:13-17, 5:32-47, 5:67—6:4. CITE? Control

system 20 sends signals (SM) to power supply circuit 19 to heat

semiconductor wafer W on upper plate 13 by conductive thin film 14; and

sends signals (SC) to cooling system 23 to control the amount of coolant

supplied to jacket 22. Id. at 5:52-6:32, Figs. 5A and SB.

Inside the control system is a recipe, such as that shown in Figure 9

below.
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TEMPERATURE(
TIME (SECJ

FIG. 9

Figure 9 depicts a “recipe” with a “thermal history curVe” showing

temperature as a function of time. Id. at 4:42-43. At a given time (or

pulse), the control system measures the substrate holder temperature with

thermal sensor 25, compares thermal sensor 25’s measurement to that of the

recipe shown in Figure 9, and either (1) sends a signal (SM) to power supply

circuit 19 to heat the substrate (wafer W), (2) sends a signal (SC) to cooling

system 23 to cool the substrate (jacket 22 under stage 12 exchanges heat

with thin film 14), or (3) sends no signal and waits for the next measurement

time. Id. at 5:52-6:32, Figs. 5A and 5B.

To further explain the temperature control, Matsumura discloses

Figure 7, shown below.
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FIG. 7

“FIG. 7 is a chart intended to explain the temperature change (include ripple

of temperature) of a heating plate at a time when its temperature is being

raised, lowered and kept certain.” Id. at 4:36-39.

3. Narita

Narita discloses a method for treating “a surface of a workpiece while

accurately controlling the temperature of the workpiece.” Ex. 1004, 2:7—10.

Narita further discloses that the method can be applied to plasma etching and

thermal chemical vapor deposition (CVD), among other treatment methods.

Id. at 3:3—5. The disclosed treating method “includes a temperature rise step

in which first temperature control is performed and a treatment step in which

second temperature control is performed.” Id. at Abstr. Figure 1, below, is a

schematic of an embodiment for a CVD process where there is a substrate

(semiconductor wafer 2) on a substrate holder (support member 5).
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I

Figure 1 depicts control section 23 that controls the temperature using two

temperature detecting mechanisms: thermocouple 6, which contacts

substrate 2, and pyrometer 16, which does not contact the substrate. Id. at

3:13-37, 3:65-4:13, 4:26-31. Narita discloses that two temperature sensors

_ are used because the thermocouple has a thermal mass and

reliability is decreased with respect to quickly rising

temperatures because it takes a considerably long period of time

to increase the temperature of the thermocouple itself.

Therefore, when the substrate is quickly heated, the

thermocouple cannot follow the temperature rise. As a result,

the difference between a temperature detected by the

thermocouple and an actual temperature becomes large, and a

set value to be kept constant after quick rise is greatly overshot.

In contrast to this, if a pyrometer is used for temperature

control of a substrate, the pyrometer can properly respond to

quick heating because it has good response characteristics.

Id. at 1:42-54.
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Figure 2, below, depicts temperature as a function of time when a

wafer is quickly heated.

TEMPERATURE(‘Cl
5 .

‘rIME(min)

FIG. 2

Figure 2 shows (1) overshooting the temperature set value (dashed line)

when the control circuit only uses thermocouple 6 measurements to control

the process; and (2) not overshooting the temperature set value (solid line)

when the control circuit switches from thermocouple 6 to pyrometer 16

measurements to control the process, during the time when the temperature

is quickly increasing. Id. at 6:18-49.

4. Thomas

Thomas discloses a method for “dry etching refractory metal

silicide/polysilicon structures in the manufacture, for instance, of

semiconductor integrated circuits.” Ex. 1005, 1:7—10. “Of particular

interest are refractory metal silicide materials such as tungsten disilicide . . . .

In the preferred embodiment . . . the temperature is approximately 20

degrees C.” Id. at 3:35-56. “The second stage process is, according to the

preferred embodiment, optimized to rapidly and anisotropically etch the

18
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polysilicon without significant undercutting and with a high selectivity to the

underlying dielectric, typically silicon dioxide . . . the temperature is

approximately 5 degrees C.” Id. at 3:57-4:13. Thomas discloses that the

two stage process for etching multiple layer structures “provides rapid,

anisotropic etching of the overlying silicide and also provides rapid,

anisotropic etching of the underlying polysilicon with a high degree of

selectivity to the underlying dielectric.” Id. at 4:57-66.

B. Obviousness Grounds

_ 1. Tegal, Matsumura, Narita, Thomas, and Wang ’485

Based on our review of Petitioner’s analysis and supporting evidence,

we are persuaded that Petitioner has shown, on the current record, that there

is a reasonable likelihood that it would prevail in its obviousness challenge

to claims 56-58 over the combination of Tegal, Matsumura, Narita, Thomas,

and Wang ’485.

As argued by Petitioner (Pet. 12-29), Tegal discloses the desire for

increased throughput in plasma etching by running multiple etches at

different temperatures in the same chamber having a substrate and a

substrate holder as required by each of the independent claims. Ex. 1002,

1:43-45, 4:30-31. Thomas provides a stack of layers to be plasma etched in

the same chamber at different temperatures that is substitutable in the Tegal

process to benefit from the increased throughput. Ex. 1005, 3:57-68;

Ex. 1010 1] 65. Thomas’s stack of layers includes two silicon-containing

layers, specifically a silicide layer and a polysilicon layer, as required by

claim 56. Ex. 1005, 3:33-47. Wang ‘485 increases processing temperatures

to above 49°C during plasma etching of silicides and polysilicon structures,

19
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as further required by claim 56, in order to increase etch rate or throughput.

Ex. 1006, 527-15, 621-5, Fig. 21.

Tegal further includes a control system for plasma etching

temperatures, but without details. Ex. 1002, 4:28-31. Matsumura provides

in detail a temperature control system for use in a plasma etching process,

where the control system has the flexibility of being responsive to “inputted

recipes and temperature detecting signal.” Ex. 1003, 5:60-63. Therefore,

the control system of Matsumura effects temperature changes during the

process as required by claim 56 and in accordance with a “predetermined

recipe” that has a “time—temperature relationship.” Id. at 3:1-7, 6:36-37. In

order to better control temperature during process temperature changes,

Narita provides two temperature sensors used in a control system for plasma

etching. Ex. 1004, 414-10, 5:30-31, Figs. 1, 4.

Regarding claim 57, which depends from claim 56, Petitioner argues

that it would have been obvious to change the substrate temperature within a

time period less than about 5 percent of the total etching process time in

view of Matsumura’s disclosure of a predetermined recipe and also to

increase throughput. Pet. 23-24 (citing Ex. 1003, 3:1—7, 6:36-37, Figs. 8, 9;

Ex. 1010 111] 77, 78, 80). Regarding claim 58, which depends from claim 56,

Petitioner contends that Thomas teaches etching at least one layer in a

chlorine-containing ambient as required by the claim. Id. at 24-25 (citing

Ex. 1005, 225-8; Ex. 1010 111] 79, 80).

Patent Owner responds that Petitioner’s citation to Wang ’485 (Ex.

1006, 6:1-S) on page 22 of the Petition (claim chart for claim 56) does not

support the proposition of maintaining one of the substrate temperatures

above 49°C (claim element 56.e). Prelim. Resp. 6. Patent Owner also

20
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contends that the Petition improperly segments the elements of claim 56 and

fails to show that element 56.g (“operable to effectuate the changing within a

preselected time period that is less than the overall process time associated

with the etching the first silicon-containing layer and the second silicon-

containing layer”) is disclosed in the prior art. Id. at 7~8. According to

Patent Owner:

Matsumura teaches control of the time for temperature ramp up;

the time to hold the desired temperature; and the time to cool

down the temperature. Matsumura does not teach the length of

the preselected time between the first and second etch, i.e.,

there is no teaching that the preselected time period, let alone a

preselected time period that is “less than the overall process

time associated with the etching the first silicon-containing

layer and the second silicon-containing layer,” as required by

claim 56, and Tegal has no time interval between temperatures.

Accordingly, [Petitioner] fails to show this element of claim 56

in the prior art.

Id. at 8.

We are not persuaded, at this early stage of the proceeding, that the

arguments presented in the Petition are not supported by Wang ’485 and

Matsumura. Petitioner contends that Figure 21 of Wang ’485 shows that the

etch rate of molybdenum silicide increases from 750 to 1250

angstroms/minute over a temperature range from 45°C to 80°C. Pet. 17

(citing Ex. 1006, 6: 1-5, Fig. 21). Therefore, the Petition does not rely upon

the text of lines 1 to 5 in column 6 of Wang ’485 alone, and Patent Owner

does not dispute that Figure 21 indicates increased etch rate over a

temperature range of 45°C to 80°C. Regarding Matsumura, the

predetermined recipes that depend upon a time and temperature relationship

for the heat-processing of semiconductor devices consequently preselect the

time and temperature conditions during which processing is conducted. See

21



Page 24 of 429

IPR2015-01768

Patent RE 40,264 E

Pet. 20 (citing Ex. 1003, 1-7, 6:36-37, Ex. 1010 1] 73); Ex. 1010 11 74.

Therefore, the Petition sufficiently shows how independent claim 56 would

have been obvious in View of the combination of Tegal, Matsumura, Narita,

Thomas, and Wang ’485.

In sum, Petitioner shows sufficiently that, on the current record, there

is a reasonable likelihood it would prevail in showing that claims 56-58

would have been obvious in view of the combination of Tegal, Matsumura,

Narita, Thomas, and Wang ’485.

2. Tegal, Matsumura, Narita, Thomas, and Fischl

Based on our review of Petitioner’s analysis and supporting evidence,

we are persuaded that Petitioner has shown, on the current record, that there

is a reasonable likelihood that it would prevail in its obviousness challenge

to claims 60, 62, 63, and 71 over the combination of Tegal, Matsumura,

Narita, Thomas, and Fischl.

As argued by Petitioner (Pet. 29-43), Tegal discloses the desire for

increased throughput in plasma etching by running multiple etches at

different temperatures in the same chamber. Ex. 1002, 1:43-45, 4:30-31.

Thomas provides a stack of layers to be plasma etched in the same chamber

at different temperatures that is substitutable in the Tegal process to benefit

from Tegal’s increased throughput. Ex. 1005, 3:57-68; Ex. 1010 1[ 65.

Thomas further teaches a tungsten silicide layer that is etched at 20°C.

Ex. 1005, 3:33-47. Fischl teaches that a silicon dioxide layer forms on

tungsten silicide when it is exposed to air, which must be removed by

etching at 25°C-150°C before etching the disclosed tungsten silicide layer.

Ex. 1007, 3; Ex. 1010 11 91. Therefore, plasma etching the tungsten silicide

layer of Thomas in View of Fischl means the temperature for etching the

22
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surface oxide is different from the temperature for etching the tungsten

silicide, and the substrate is processed at a second different temperature as

required by claim 60. Pet. 33-34. Because Fischl teaches etching at 25°C-

150°C, Fischl discloses maintaining a substrate temperature above room

temperature while processing the substrate as required by claim 60. See id.

at 34-35.

Tegal provides a control system for plasma etching temperatures, but

lacks details. Ex. 1002, 4:28-31. Matsumura provides, in detail, a

temperature control system suitable for plasma etching processes that

includes a contact sensor and predetermined recipes which provide process

flexibility. Ex. 1003, 5:60-63. Therefore, the control system of Matsumura

effects temperature change to a second substrate temperature with a

substrate temperature control circuit within a preselected time as required by

claim 60 and in accordance with a “predetermined recipe” that has a “time-

temperature relationship.” Id. at 321-7, 6:36-37. Narita improves

temperature control during temperature changes in plasma etching processes

by using two temperature sensors——a non-contact sensor in addition to a

contact sensor. Ex. 1004, 424-10, 5:30-31, Figs. 1, 4.

Patent Owner responds that the challenge to claim 60 ‘‘fails to identify

any prior art that teaches changing the first substrate temperature to the

second substrate temperature ‘within a preselected time to etch the silicide

layer.’” Prelim. Resp. 9. As discussed above, at this stage in the

proceeding, we are not persuaded by Patent Owner’s argument in View of

Matsumura’s control system that includes recipes with a time and

temperature relationship that can be applied to etching processes.
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We are persuaded, on this record, that Petitioner’s discussion of the

particular operations and structures in Tegal, Matsumura, Narita, Thomas,

and Fischl together with the explanations in the Petition, are sufficient to

establish a reasonable likelihood that claim 60 would have been obvious

over the combination of the references.

Regarding claims 62, 63, and 71, which each depend from claim 60,

changing to the second substrate temperature is “by transferring heat using at

least a pressure of gas behind the substrate” as recited in claim 62 or “by

transferring energy using at least radiation” as recited in claim 63, and the

substrate temperature is maintained “at a selected value within 50 to 100

degrees centigrade” as recited in claim 71. We have considered Petitioner’s

arguments and evidence and are persuaded, on the present record, that

Petitioner has established a reasonable likelihood that it would prevail as to

those claims as well.

. 3. Tegal,iMatsumura, Narita, and Thomas

Based on our review of Petitioner’s analysis and supporting evidence,

we are persuaded that Petitioner has shown, on the current record, that there

is a reasonable likelihood that it would prevail on its obviousness challenge

to claims 51, 55, and 68 over the combination of Tegal, Matsumura, Narita,

and Thomas.

As argued by Petitioner (Pet. 43-48), the same reasons for combining

the disclosures of Tegal, Matsumura, Narita, and Thomas provided in the

Petition with respect to claims 56-58 also apply to claim 51, 55, and 68.

Petitioner additionally relies on Matsumura’s disclosure of a pulse wide

modulation signal and cooling control signal sent from its control system to

show that Matsumura’s control system alternates periods of heating and

24



Page 27 of 429

IPR2015-01768

Patent RE 40,264 E

cooling the substrate holder and the substrate on the substrate holder, to

demonstrate that “heat is being transferred to the substrate holder with the

substrate holder control circuit” during etching as required by claim 51. Id.

at 45-46 (citing Ex. 1003, 4:32-35, 6:64-68, 8:18-22, Figs. 6A and 7; Ex.

1010 111] 121-122). Regarding claims 55 and 68, which depend from claim

51, Petitioner relies upon the same disclosures from Tegal and Matsumura

(regarding changing the substrate temperature within less than about 5

percent of the total etching process time) as applied to claim 57, and the

same disclosures from Thomas (regarding etching two silicon-containing

layers at two substrate temperatures) as applied to claim 56. Id. at 47-48.

Patent Owner contends that the Petition is deficient because

“Matsumura does not teach a time interval between a first etch temperature

and a second etch temperature.” Prelim. Resp. 11. As discussed above, we

are not persuaded on the present record that Matsumura’s control system for

changing the temperature of a substrate holder, which includes

predetermined recipes and time and temperature relationships, does not

disclose the substrate temperature control circuit required by claim 51.

At this preliminary stage of the proceeding, we find the Petition

sufficiently shows that Petitioner is reasonably likely to demonstrate that

claims 51, 55, and 68 would have been obvious in view of the combination

of Tegal and Matsumura, Narita, and Thomas.

4. Tegal, Matsumura, Narita, Wang ’39], Thomas, and Wang ’485

Based on our review of Petitioner’s analysis and supporting evidence,

we are persuaded that Petitioner has shown, on the current record, that there

is a reasonable likelihood that it would prevail in its obviousness challenge
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to claim 59, which depends from claim 56, over the combination of Tegal,

Matsumura, Narita, Thomas, Wang ’485, and Wang ’391.

Wang ’391 discloses a multi-layered stack that includes a polysilicon

layer over a silicide layer and an oxide layer as required by claim 59. Ex.

1008, 5:10-26 (claim 1); Pet. 49. Petitioner argues that it would have been

obvious to perform the process of Wang ’391 in the chamber of Tegal,

because Wang ’391 does not provide details about the etch chamber,

process, or temperatures, and Tegal teaches an etching chamber in which

any two temperatures can be used (Pet. 49-50, 54). Petitioner further argues

that the substrate of Wang ’39l can be etched in the process taught by Tegal

in View of Thomas because both Thomas and Wang ’391 etch a silicon-

containing layer. Id. at 50. In Thomas’s process, the polysilicon layer is

etched using chlorine and the polysilicon layer is etched at a different

temperature than the silicide layer as required by claim 59. Id. at 52 (citing

Ex. 1005, 225-8, 3:33-47, 3:57-68; Ex. 1010 11135). Wang ’391

additionally teaches that the oxide layer serves as an etch-stop layer, thus,

selective etching relative to the oxide layer, as required by claim 59, is

taught by Wang ’391. Id. at 52-53.

At this preliminary stage of the proceeding, Petitioner shows

sufficiently that, on the current record, there is a reasonable likelihood it

would prevail in showing that claim 59 (and 56 from which it depends)

would have been obvious in view of the combination of Tegal, Matsumura,

Narita, Thomas, Wang ’485, and Wang ’391.

K 5. Tegal, Matsumura, Narita, Thomas, Fischl, and Ooshio

Based on our review of Petitioner’s analysis and supporting evidence,

we are persuaded that Petitioner has shown, on the current record, that there
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is a reasonable likelihood that it would prevail in its obviousness challenge

to claim 61 over the combination of Tegal, Matsumura, Narita, Thomas,

Fischl, and Ooshio.

Claim 61 depends from claim 60 and requires “heat transfer to the

substrate using at least an electrostatic chuck.” Ex. 1001, 25:33-34. Ooshio

discloses that in the past “a variety of means for securing a wafer have been

used. In recent years electrostatic chucks are used for securing a specimen

wafer by electrostatic forces.” Ex. 1013, 1:10-14. Petitioner argues that it

would have been obvious to combine Ooshio’s electrostatic chuck in the

method of claim 60 for better thermal coupling, as taught by Tegal. Pet. 57

(citing Ex. 1002, 3:9—14;Ex. 1010 11145).

At this preliminary stage of the proceeding, Petitioner shows

sufficiently that, on the current record, there is a reasonable likelihood it

would prevail in showing that claim 61 would have been obvious in view of

the combination of Tegal and Matsumura, Narita, Thomas, Fischl, and

Ooshio.

6. Tegal, Matsumura, Narita, Thomas, Fischl, and Hwang

Based on our review of Petitioner’s analysis and supporting evidence,

we are persuaded that Petitioner has shown, on the current record, that there

is a reasonable likelihood that it would prevail in its obviousness challenge

to claim 70 over the combination of Tegal, Matsumura, Narita, Thomas,

Fischl, and Hwang.

Claim 70 depends from claim 60 and requires “maintaining the

substrate temperature at a selected value within 180 to 220 degrees

centigrade.” Ex. 1001, 26:28-29. Hwang discloses raising the substrate

temperature to between 100°C and 400°C in order to etch the patterned

27



Page 30 of 429

IPR2015-01768

Patent RE 40,264 E

photoresist layer off of the substrate. Pet. 58 (citing Ex. 1009, 4:1—29, 5:21-

30, 6:11-13; Ex. 1010 1111 147-148). Petitioner argues it would have been

obvious to combine Hwang’s temperature for etching photoresist in the

method of claim 60 for the purpose of removing the photoresist layer from

the stack of layers taught by Thomas, and also because Hwang suggests the

use of a single chamber for both the metal etch step and the photoresist

etching process, but does not provide specific teachings regarding the

apparatus. Id. at 59-60.

At this preliminary stage of the proceeding, Petitioner shows

sufficiently that, on the current record, there is a reasonable likelihood it

would prevail in showing that claim 70 would have been obvious in view of

the combination of Tegal and Matsumura, Narita, Thomas, Fischl, and

Hwang.

C. Conclusion

For the foregoing reasons, we determine that the information

presented in the Petition establishes that there is a reasonable likelihood that

Petitioner would prevail in establishing the unpatentability of claims 51, 55-

63, 68, 70, and 71 ofthe ’264 patent.

The Board has not made a final determination on the patentability of ‘

any challenged claim.

III. ORDER

Accordingly; it is

ORDERED that inter partes review is instituted with respect to the

following grounds of unpatentability:
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(1) claims 56-58 as obvious over Tegal, Matsumura, Narita, Thomas,

and Wang ’485 under 35 U.S.C. § 103(a);

(2) claims 60, 62, 63, and 71 as obvious over Tegal, Matsumura,

Narita, Thomas, and Fischl under 35 U.S.C. § 103(a);

(3) claims 51, 55, and 68 as obvious over Tegal, Matsumura, Narita,

and Thomas under 35 U.S.C. § 103(a);

(4) claims 56 and 59 as obvious over Tegal, Matsumura, Narita, Wang

’391, Thomas, and Wang ’485 under 35 U.S.C. § 103(a);

(5) claim 61 as obvious over Tegal, Matsumura, Narita, Thomas,

Fischl, and Ooshio under 35 U.S.C. § 103(a); and

(6) claim 70 as obvious over Tegal, Matsumura, Narita, Thomas,

Fischl, and Hwang under 35 U.S.C. § 103(a).

FURTHER ORDERED that no ground other than those specifically

instituted above is authorized for the inter partes review; and

FURTHER ORDERED that pursuant to 35 U.S.C. § 314(a), inter

partes review of the ’264 patent is hereby instituted commencing on the

entry date of this Order, and pursuant to 35 U.S.C. § 314(c) and 37 C.F.R.

§ 42.4, notice is hereby given of the institution of a trial.
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I. INTRODUCTION

Lam Research Corp. (“Petitioner”) filed a Petition (Paper 1, “Pet.”) to

institute an inter partes review of claims 27, 31, 32, 34, 37, 40, 41, 44, 47,

48, and 50 of U.S. Patent No. RE 40,264 E (Ex. 1001, “the ’264 patent”)

pursuant to 35 U.S.C. §§ 311-319. Daniel L. Flamm (“Patent Owner”) filed

a Preliminary Response (Paper 6, “Prelim. Resp.”).

We have jurisdiction under 35 U.S.C. § 314, which provides that an

inter partes review may be authorized only if “the information presented in

the petition . . . and any [preliminary] response . . . shows that there is a

reasonable likelihood that the petitioner would prevail with respect to at least

1 of the claims challenged in the petition.” 35 U.S.C. § 314(a).

Upon consideration of the Petition, we conclude the information

presented does not demonstrate a reasonable likelihood that Petitioner would

prevail in showing the unpatentability of any of the challenged claims.

Accordingly, we do not institute an inter partes review.

A. Related Proceedings

The ’264 patent is the subject of concurrently filed inter partes review

proceedings IPR2015-01759, IPR2015-01764, and IPR2015-01768.

We are informed that the ’264 patent is presently at issue in a

declaratory judgment action captioned Lam Research Corp. v. Daniel L.

Flamm, Case 5:15-cv-01277-BLF (N.D. Cal.), and in an infringement action

captioned Daniel L. Flamm v. Samsung Electronics Co., Ltd, et al., Case

1:15-cv—613 (W.D. Tex.). Pet. 3; Paper 4, 1.
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B. The ’264 Patent (Ex. 1001)

The ’264 patent, titled “Multi-Temperature Processing,” is directed to

a method “for etching a substrate in the manufacture of a device,” where the

method “proVide[s] different processing temperatures during an etching

process or the like.” Ex. 1001, Abstract. The apparatus used in the method

is shown in Figure 1 below.

Figure 1 depicts a substrate (product 28, such as a wafer to be etched) on a

substrate holder (product support chuck or pedestal 18) in a chamber

(chamber 12 of plasma etch apparatus 10). Id. at 3:24-25, 3:32-33, 3:40-

41.
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Figures 6 and 7, below, depict a temperature-controlled substrate

holder and temperature control systems.

NW VIEW)
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FIG. 5

Figures 6 and 7 depict temperature-controlled fluid flowing through

substrate holder (600, 701), guided by baffles 605, where “the fluid [is] used

to heat or cool the upper surface of the substrate holder.” Id. at 14:62—63;

1615-67. Figure 6 also depicts heating elements 607 underneath the

substrate holder, where “[t]he heating elements can selectively heat one or

more zones in a desirable manner?’ Id. at 15:10-26. Referring to Figure 7,

the temperature control operation is described as follows:

The desired fluid temperature is determined by comparing the

desired wafer or wafer chuck set point temperature to a

measured wafer or wafer chuck temperature . . . . The heat

exchanger, fluid flow rate, coolant-side fluid temperature,

heater power, chuck, etc. should be designed using

conventional means to permit the heater to bring the fluid to a

4
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setpoint temperature and bring the temperature of the chuck and

wafer to predetermined temperatures within specified time

intervals and within specified uniformity limits.

Id. at 16:36-39 and 50-67.

An example of a semiconductor substrate to be patterned is shown in

/)2 900

Figure 9, below.

911

/ Photoreslsl
Tungsten Silicido

Porysilioon
Silicon dioxide

 j___—_

901

Figure 9 depicts substrate 901 having a stack of layers including oxide layer

903, polysilicon layer 905, tungsten silicide layer 907, and photoresist

masking layer 909 with opening 911 from the treatment method shown in

Fig. 10, below. Id. at 17:58-18:57.
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Figure 10 depicts the tungsten silicide layer being etched between points B

and D at a constant temperature; the polysilicon layer being exposed

between Points D and E; the polysilicon layer being etched at a constant

temperature beyond point E; and the resist being ashed beyond Point 1. Id.

at 18:58-19:64. The plasma’s optical emission at 530 nm is monitored to

determine when there is breakthrough to the polysilicon layer (Point D) and

a lower etch temperature is required to etch the polysilicon layer (Point E).

Id. at 19:8—24.
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C. Illustrative Claim

Claims 27 and 37 are the only independent claims of the ’264 patent

challenged in the Petition. Claim 37, reproduced below, is illustrative of the

claims at issue:

37. A method of processing a substrate during the

manufacture of a device, the method comprising:

placing a substrate having a film thereon on a substrate

holder within a chamber of a plasma discharge apparatus, the

plasma discharge apparatus comprising: a substrate temperature

control system comprising a substrate temperature sensor and a

substrate temperature control circuit operable to adjust the

substrate temperature to a predeterminedsubstrate temperature

value with a first heat transfer process; and a substrate holder

temperature control system comprising a substrate holder

temperature sensor and a substrate holder temperature control

circuit operable to adjust the substrate holder temperature to a

predetermined substrate holder temperature value with a second

heat transfer process;

performing a first film treatment of a first portion of the

film at a selected first substrate temperature;

with the substrate temperature control circuit, changing

from the selected first substrate temperature to a selected

second substrate temperature, the selected second substrate

temperature being different from the selected first substrate

temperature; and

performing a second film treatment of a second portion

of the film at the selected second substrate temperature;

wherein the substrate holder is heated above room

temperature during at least one of the first or the second film

treatments, and the substrate temperature control circuit is

operable to change the substrate temperature from the selected

first substrate temperature to the selected second substrate

temperature within a preselected time period to process the
film.
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Ex. 1001, 22:57-23:20. Claim 27 is directed to a method of etching a

substrate in the manufacture of a device. Id. at 22:8—9. Claim 27
99 CG

recites “etching a first portion of the film, etching a second portion

of the film,” and a substrate temperature change “within a preselected

time interval for processing, and at least the first substrate temperature

or the second substrate temperature, in single or in combination, is

above room temperature.” Id. at 22:16-17, 22:25-28.

D. The Prior Art

Petitioner relies on the following prior art:

Tegal EP 0 399 676 A1 Nov 28, 1990 1002

US 5 151,871 Sept 29, 1992 1003
US 4,913,790 Apr. 3, 1990 1004
US 5,174,856 Dec. 29 1992 1005
US 5,316,616 May 31 1994 1006

EP 0 272 140 A2 June 22, 1988 1007

Petitioner also relies on the Declaration of Joseph L. Cecchi, Ph.D., dated

August 18, 2015 (“Cecchi Declaration,” Ex. 1008), American Heritage

Dictionary 1066 (3d ed. 1993) (Ex. 1009), and Merriam-Webster’s

Dictionary 921 (10"‘ ed. 1993) (Ex. 1010).

E. The Assertea’ Grounds

Petitioner challenges claims 27, 31, 32, 34, 37, 40, 41, 44, 47, 48, and

50 of the ’264 patent on the following grounds (Pet. 13, 30, 35):
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Wan, Teal, Matsumura, and Narita

F. Claim Interpretation

Before proceeding with claim construction, we must determine the

proper standard to apply. Petitioner contends that the claims of the ’264

patent should be given their broadest reasonable construction. Pet. 10. That

standard, however, is applicable only to unexpired patents. See 37 C.F.R.

§ 42.100(b) (“A claim in an unexpired patent shall be given its broadest

reasonable construction in light of the specification of the patent in which it

appears”).

The term of a patent grant begins on the date on which the patent

issues and ends 20 years from the date on which the application for the

patent was filed in the United States, “or, if the application contains a

specific reference to an earlier ‘filed application or applications under section

120, 121, or 365(c) of this title, from the date on which the earliest such

application was filed.” 35 U.S.C. § 154(a)(2) (2002). The earliest patent

application referenced for the benefit of priority under 35 U.S.C. § 120, for

the ’264 patent, was filed on December 4, 1995, and the patent has no term

extensions. The term of the ’264 patent, thus, expired no later than

December 4, 2015.

Because, on this record, we conclude that the term of the ’264 patent

expired subsequent to the filing of the Petition and the Preliminary

Response, but prior to the end of the preliminary stage of an inter partes
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review, for purposes of this Decision we treat the patent as expired. For

claims of an expired patent, the Board’s claim interpretation is similar to that

ofa district court. See In re Rambus Inc., 694 F.3d 42, 46 (Fed. Cir. 2012).

“In determining the meaning of the disputed claim limitation, we look

principally to the intrinsic evidence of record, examining the claim language

itself, the written description, and the prosecution history, if in evidence.”

DePuy Spine, Inc. v. Medtronic Sofamor Danek, Inc., 469 F.3d 1005, 1014

(Fed. Cir. 2006) (citing Phillips, 415 F.3d at 1312-17). There is, however, a

‘“heavy presumption”’ that a claim term carries its ordinary and customary

meaning. CCS Fitness, Inc. v. Brunswick Corp., 288 F.3d 1359, 1366 (Fed.

Cir. 2002).

Petitioner proposes constructions for the claim terms “portion of the

film” (claims 27, 34, 37, and 41), “preselected time interval” (claim.27), and

“preselected time period” (claim 37). Pet. 10-12. Patent Owner does not

dispute the proposed claim constructions in the Preliminary Response.

Based on the current record, we are not persuaded that express

construction of any term is necessary in order to resolve the disputes

currently before us. Thus, we discern no need to provide any express

constructions at this time. Vivid Techs, Inc. v. Am. Sci. & Eng ’g, Inc., 200

F.3d 795, 803 (Fed. Cir. 1999) (“[0]nly those terms need be construed that

are in controversy, and only to the extent necessary to resolve the

controversy.”).

II. DISCUSSION

We turn now to Petitioner’s asserted grounds of unpatentability under

35 U.S.C. § 103(a) to determine whether Petitioner has met the threshold

10
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standard of 35 U.S.C. § 3 l4(a). We begin with a description of Tegal,

Matsumura, and Narita, which are asserted in each ground argued in the

. Petition.

A. Prior Art References

I . Tegal

Tegal “relates to plasma etch processes for the manufacture of

semiconductor wafers . . . .” Ex. 1002, l:4—5. Figure 1, below, is a

schematic of an embodiment for etching a silicon oxide layer at two

temperatures in the same chamber.

Figure 1 depicts plasma reactor 10 with a chamber having a substrate (wafer

15) on a substrate holder (electrode 13 with plurality of tines 16). Id. at

2:52—3:7. The plasma reactor “performs different types of etch, requiring

different temperatures, in a single reactor” on the substrate. Id. at 1:43-48.

For example, “a tapered etch can be performed in oxide through a patterned

photoresist” by a first etching at80°C for an isotropic etch, followed by a

second etching at l0°C—40°C for an anisotropic etch. Id. at 5:5—45.

l 1
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2. Matsumura

Matsumura discloses a “method of heat-processing semiconductor

devices whereby temperatures of the semiconductor devices can be

controlled at devices-heating and -cooling times so as to accurately control

their thermal history curve.” Ex. 1003, 2:60-65. Matsumura envisions

applying the method to plasma etching when Matsumura states that while

“the present invention has been applied to the adhesion and baking processes

for semiconductor wafers in the above-described embodiments . . . it can

also be applied to any of the ion implantation, CVD, etching and ashing

processes.” Id. at 1023-7.

Figure 5A, below, is a schematic of an embodiment for heat-

processing a substrate (wafer W) on a substrate holder (wafer-stage 12

which includes upper plate 13 and conductiveithin film 14) in chamber 11.

\\ /ax la /7\\ ’/‘.\ Va“,1 “/1 \\l/ \\// \\ /
w/ w/ M M \\;/~ ~ ' '1

| COOLING I
SYSTEM
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Figure 5A depicts adhesion unit 42 with control system 20. Control system

20 measures the temperature of thin film 14 deposited on the underside of

upper plate 13 with thermal sensor 25. Id. at 5:13-17, 5:32-47, 5:67—6:4.

Control system 20 sends signals (SM) to power supply circuit 19 to heat

semiconductor wafer W on upper plate 13 by conductive thin film 14; and

sends signals (SC) to cooling system 23 to control the amount of coolant

supplied to jacket 22. Id. at 5:52-6:32, Figs. 5A, 5B.

3. Narita

Narita discloses a method for treating “a surface of a workpiece while

accurately controlling the temperature of the workpiece.” Ex. 1004, 2:7-10.

Narita further discloses that the method can be applied to plasma etching and

. therrrral chemical vapor deposition (CVD), among other treatment methods.

Id. at 323-5. The disclosed treating method “includes a temperature rise step

in which first temperature control is performed and a treatment step in which

second temperature control is performed.” Id. at Abstract. Figure 1, below,

is a schematic of an embodiment for a CVD process where there is a

substrate (semiconductor wafer 2) on a substrate holder (support member 5).
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Figure 1 depicts control section 23 that controls the temperature using

two temperature detecting mechanisms: (1) thermocouple 6, which contacts

substrate 2, and (2) pyrometer 16, which does not contact the substrate. Id.

at 3:13-37, 3:65-4:13, 4:26-31.

B. Obviousness over Hwang, Tegal, Matsumura, and Narita

Petitioner contends that claim 27 would have been obvious in view of

the etching process disclosed by Hwang as modified by the chamber, control

system, and heating and cooling systems of Tegal, Matsumura, and Narita,

described above. Pet. 13-23. Petitioner also contends that claims 31 and 32,

which each depend from claim 27, would have been obvious in further view

of Narita, Tegal, and Matsumura. Id. at 23-25. After identifying in the prior

art the limitations of claims 27, 31, and 32, Petitioner provides a reason for

combining the references. Id. at 25-30. We begin with a summary of the

Hwang etching process.
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I. Hwang

Hwang discloses a method “for removing from an integrated circuit

structure photoresist remaining after a metal etch.” Ex. 1005, Abstract. The

method can be done in the same chamber where the metal etch was done.

Id. at 3:13-16. The method includes “a first stripping step . . . followed by a

subsequent step.” Id. at Abstract. The first stripping step maintains the

substrate (wafer) temperature from “about 40°C to about 100°C.” Id. at

3:13-42. The substrate temperature is then “slowly ramped up, at a rate of

about 10° C./second,” to a second temperature. Id. at 3:58—4:6. The

subsequent step maintains the substrate at the second temperature “of from

about 150°C to about 400°C, typically about 245°C . . . .” Id. at 4: 1-32.

2. Analysis

Based on our review of Petitioner’s analysis and supporting evidence,

in light of the arguments presented by Patent Owner, we are not persuaded

that Petitioner has shown that there is a reasonable likelihood that it would

prevail in its obviousness challenge to claims 27, 31, and 32.

A showing of obviousness must be supported by an articulated

reasoning with rational underpinning to support a motivation to combine the

prior art teachings. KSR Int ’l Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007)

(citing In re Kahn, 441 F.3d 977, 988 (Fed. Cir. 2006) (“[R]ejections on

obviousness grounds cannot be sustained by mere conclusory statements;

instead, there must be some articulated reasoning with some rational

underpinning to support the legal conclusion of obviousness.”)). As

explained in KSR, “a patent composed of several elements is not proved

obvious merely by demonstrating that each of its elements was,

independently, known in the prior art.” Id.

15
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We find that Petitioner’s reason for combining Hwang with Tegal

lacks a sufficient rational underpinning. Petitioner contends that Hwang

teaches a “metal etch chamber” or a “vacuum stripping chamber” in which

to perform a dry etch process for removing a photoresist mask, but “does not

provide details about the etch chamber itself’; Pet. 25-26. According to

Petitioner, a person of ordinary skill in the art would have had reason “to use

the chamber taught by Tegal, Matsumura, and Narita to perform the Hwang

process” because “Hwang suggests the use of a single chamber but does not

provide the specific teachings of the apparatus.” Id. at 26 (citing Ex. 1008

1] 85). The single chamber suggested by Hwang, however, is a stripping

chamber. Id. at 25 (“Hwang suggests using a single stripping chamber for

both photoresist etching steps”). Petitioner states that the Hwang process

“could” be performed in the chamber of Tegal, but does not explain why one

of ordinary skill in the art would have chosen to modify Hwang with the

chamber of Tegal. Id. at 26. Without such articulated reasoning,

Petitioner’s contentions are insufficient to establish that claim 27 of the ’264

patent would have been obvious based on the combination of Hwang, Tegal,

Matsumura, and Narita. KSR, 550 U.S. at 418.

For at least this reason, we conclude that Petitioner has not shown a

reasonable likelihood of prevailing in its obviousness challenge to claim 27,

as well as claims 31 and 32, which depend therefrom, based on the

combination of Hwang, Tegal, Matsumura, and Narita.

C. Obviousness over Nakamura, Tegal, ,Matsumura, and Narita

Petitioner contends that claim 34 would have been obvious in View of

the etching process disclosed by Nakamura as modified by the chamber,

substrate holder, and electronically controlled heat transfer device of Tegal,

16
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Matsumura, and Narita. Pet. 30-32. After identifying in the prior art the

limitations of claim 34, Petitioner provides a reason for combining the

references. Id. at 33—35.' We begin with a summary of the Nakamura

etching process.

I . Nakamura ‘

Nakamura “relates to dry etching a material such as polycrystalline

silicon and silicides with hydrogen bromide or bromine.” Ex. 1006, 1:12-

15. For Sample A, a silicon wafer (substrate) with a layer (film) of arsenic-

doped polycrystalline silicon was prepared and coated with a patterned

photoresist layer. Id. at 12:22-30. Sample Blwas similar except that arsenic

“was not ion implanted and phosphorus was thermally diffused into the

polycrystalline silicon.” Id. at 12:31-34. Each sample was etched at 100°C

in an apparatus similar to the Figure 6 apparatus shown below. Id. at 13:1-

4, 12:49-55.

Figure 6 depicts a substrate (wafer 41) on asubstrate holder (electrostatic

chuck 45 and holder 46) in a chamber (etching chamber 42). Each sample

was transferred to a second chamber shown in Figure 8, below, and etched at _

60°C. Id. at 13:16-31. '
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Figure 8 depicts a substrate (wafer 61) on a substrate holder (stage 64) in a

chamber (sample chamber 70).

2. Analysis

Based on our review of Petitioner’s analysis and supporting evidence,

in light of the arguments presented by Patent Owner, we are not persuaded

that Petitioner has shown that there is a reasonable likelihood that it would

prevail in its obviousness challenge to claim 34 based on Nakamura, Tegal,

Matsumura, and Narita.

Petitioner asserts that Nakamura discloses all of the limitations recited

in claim 34 because Nakamura teaches etching a polycrystalline silicon layer

at 100°C, then etching a photoresist layer at a wafer temperature of 60°C,

and therefore “the second portion of the film comprises a material

composition that is different from the material composition of the first

portion of the film” as recited in the claim. Pet. 30. Claim 34, however,

depends from claim 27 and, therefore, includes all of the limitations of claim

27. According to Petitioner, all of the requirements of claim 27 are also met

because “the process taught by Nakamura can be performed in the chamber

taught by the combination of Tegal, Matsumura, and Narita.” Id. at 31.

Petitioner incorporates its reasons for combining Tegal, Matsumura, and

18
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Narita provided in the context of its combination of Tegal, Matsumura, and

Narita with Hwang, discussed above, and further asserts that one of ordinary

skill in the art “would have had reasons to use the system taught by Tegal,

Matsumura, and Narita to perform the Nakamura process in a single

chamber to increase throughput.” Id. at 33 (citing Ex. 1008 ‘H 96).

Petitioner, however, does not explain sufficiently how the process of

Nakamura in combination with Tegal, Matsumura, and Narita, meets the

limitations of claim 27.

Petitioner’s obviousness analysis regarding claim 27 is set forth in the

claim chart provided on pages 31-32 of the Petition. In the claim chart,

Petitioner provides citations to Nakamura, Tegal, Matsumura, and Narita.

Id. at 31-32. Providing a road map to where each of the limitations recited

in claim 27 may be found in one or more of the cited prior art references is

not sufficient to demonstrate a reasonable likelihood of success in showing

claim 27 would have been obvious over the combination of Nakamura,

Tegal, Matsumura, and Narita. It is Petitioner’s responsibility “to explain

specific evidence that support its arguments, not the Board’s responsibility

to search the record and piece together what may support Petitioner’s

arguments.” Dominion Dealer Solutions, LLC v. Autoalert, Inc., Case

IPR20l3-00225, slip op. at 4 (PTAB Oct. 10, 2013) (Paper 15); see DeSz'lva

v. DiLeonardi, 181 F.3d 865, 866-67 (7th Cir. l999)(“A brief must make all

arguments accessible to the judges, rather than ask them to play archeologist

with the record”). We find that Petitioner has not met its burden.

For at least this reason, we conclude that Petitioner has not shown a

reasonable likelihood of prevailing in its obviousness challenge to claim 34

of the ’264 patent based on Nakamura, Tegal, Matsumura, and Narita.

19
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D. Obviousness over Wang, Tegal, Matsumura, and Narita

Petitioner contends that claim 37 would have been obvious in view of

the chemical vapor deposition process disclosed by Wang as modified by the

chamber, substrate holder, and electronically controlled heat transfer device

of Tegal, Matsumura, and Narita. Pet. 35-50. Petitioner also contends that

claims 40, 41, 44, 47, 48, and 50 would have been obvious in further view of

the disclosures in Wang, Tegal, Matsumura, and Narita. Id. at 50-56. After

identifying in the prior art the limitations of claims 37, 40, 41, 44, 47, 48,

and 50, Petitioner provides a reason for combining the references. Id. at 56—

60. We begin with a summary of the Wang process.

1. Wang

Wang discloses a “high pressure, high throughput, single wafer,

V semiconductor processing reactor (10) . . . capable of thermal CVD, plasma-

enhanced CVD, plasma-assisted etchback, plasma self-cleaning, and

deposition topography modification by sputtering, either separately or as

part of in-situ multiple step processing.” Ex. 1007, Abstract. Figure 2,

below, depicts reactor (10). Id. at 7:28-34.
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Figure 2 shows a substrate (wafer 15) on a substrate holder (wafer-holding

susceptor 16) in a chamber (inner vacuum chamber 13).

Wang further teaches that “[a] preferred in-situ multiple-step process

for forming a planarized silicon dioxide layer uses (1) high rate silicon

dioxide deposition at a low temperature and high pressure followed by (2)

the deposition of the conformal silicon dioxide layer also at high pressure

and low temperature, followed by (3) a high rate isotropic etch, preferably at

low temperature and high pressure in the same reactor used for the two oxide

deposition steps.” Id. at Abstract. Step (1) “heat[s] the wafer surface to a

temperature of 300 to 500°C” (id. at 30:35-36), and, preferably 375°C i

20°C (id. at 30:48-49). Step (2) is run “at temperatures of about 200 to

400°C.” Id. at 31:26-27. Step (3) is run “at a temperature in the range of

about 100°C to 500°C and preferably 200°C to 400°C.” Id. at 32:17-18.
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2. Analysis

Based on our review of Petitioner’s analysis and supporting evidence,

in light of the arguments presented by Patent Owner, we are not persuaded

that Petitioner has shown that there is a reasonable likelihood that it would

prevail in its obviousness challenge to claims 37, 40, 41, 44, 47, 48, and 50

based on Wang, Tegal, Matsumura, and Narita.

Petitioner asserts that a person of ordinary skill in the art “would have

understood that in addition to performing etching processes, CVD and

PECVD processes also could be performed in the Tegal chamber just as all

these processes can be performed in the Wang chamber.” Pet. 36. In

support of its position, Petitioner cites to both Wang and Tegal disclosing a

diode reactor for its chamber. Id. (citing Ex. 1007, 6:24-26, 8:51-56; Ex.

1002, 2:3 8—43). Petitioner does not explain sufficiently why one of ordinary

_ skill in the art would modify Wang with the disclosures in Tegal, other than

to state that “CVD and PECVD processes also could be performed in the

Tegal chamber just as all these processes can be performed in the Wang

chamber.” Id. (emphasis added); see also id. at 58. This is not an

explanation why a person of ordinary skill in the art would have altered the

Wang chamber. For example, Petitioner does not explain sufficiently why

one of ordinary skill in the art would modify Wang to include the substrate

holder of Tegal. See id. at 36-37. Without such articulated reasoning,

Petitioner’s contentions are insufficient to establish that claim 37 of the ’264

patent would have been obvious based on the combination of Wang, Tegal,

Matsumura, and Narita. KSR, 550 U.S. at 418.

For at least this reason, we conclude that Petitioner has not shown a

reasonable likelihood of prevailing in its obviousness challenge to claim 37

22
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of the ’264 patent based on Wang, Tegal, Matsumura, and Narita. Because

claims 40, 41, 44, 47, 48, and 50 each depend from claim 37, we find

Petitioner has not shown a reasonable likelihood of prevailing in it

obviousness challenge to these claims based on Wang, Tegal, Matsumura,

and Narita for the same reason.

III. CONCLUSION

For the foregoing reasons, we do not institute an inter partes review

of any of the challenged claims of the ’264 patent on any of the asserted

grounds.

IV. ORDER

Accordingly, it is:

ORDERED that the Petition is DENIED.
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El\lCl-OSURES

1 / lvlntntenaiice F-3:: Payiiienl

SLlfChEl.'gt':‘. under 37 CFR 'l.20l_i)(2) (ice for filing the maintenance lee petition)

Cl

|P:Ir_1e 3 at 3]
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UNITED STATES PATENT & TRADEMARK OFFICE

Washington, D.C. 20231

REQUEST FOR PATENT FEE REFUND ’ fl (/24 -

1Date of Request: 02/23/10 2 Serial/Patent # 10/439245

4 PAPER 5 DATE

3 Please refund the following fee(s): NUMBER FILED 6 AMOUNT

Filing

Amendment

Extension of Time

otice of Appeal/Appeal

Petition

ssue

2

Cert of Correction/Terminal Disc.

Maintenance

Assignment

X other Fee Code 1599 $ 660.00

—

9 []:EE]:l:D

H REFUND REQUESTED BY:

TYPED/ PRINTED NAME: Brian W- Brown . TITLE: Petitions Examiner

SIGNATURE: ’ PHONE: 272-5338
/I \L__ , . .

OFFICE: , Office of Petitions
i*i*tt**ti**t*ttitiitt***********tttti******i****t***t****ttiiiitititkiit

THIS SPACE RESERV:D§FOR FINANCE USE ONLY: _APPROVED: DATE: ézjyiébéz;//3/J

Instructions for completion of this form appear on the back. After completion, attach
whzte and yellow copies to the officuzl file and mail or hand-carry to:

Omce of Finance
man no 1571 Refund Branch

(tn/90) Crystal Park One, Room 8028
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IN THE II: "ITE1} .§‘.1'Z«~’£ TE ‘ P.-4 TETNT AN!) TR.-=3! I}E.M..»iRK {JFFICE

In re appiicafiox} 01‘: Daniel L. Hzilxmn .Pa1.en.{ Nu: Ri:7;iK}!2(s4

.z~‘app|.ic2uion N05,: 3.£);=‘439245_ l2.f02$),4€.«f)

Ti‘I.}E_‘. Mu}.tii«Ten1pet';1ture _P;‘<>c§:3si11g

REQUEST TO ’ElF‘FE(.T'1”[§ATE I’[£'ITI7l()N TC) RElNS“l‘A’I‘E PA'I‘ENT

RE4026-‘3, T0 ‘WITI-lDR:’\\-V (}I«"F1CE ACTION F{}R RELATEII

APPLICATIEIENT SERIAL L 32/209,469 MIAILXEII} OCTOBIi";.R I6, 2{t09,
AND TO RF.FU:\‘I} THE PETIT_[(;)N FEE FOR (Z"(J_RRECT.ING THE

F”l'L]‘§‘ii(} DATE OF A.I"PI,.-I’(IA'l"l0N SERIAL N0. 12,309,469.

Maii Stop Petition
Commissioner for }’3.iams

PO. Box 1450

.A§exz11}d.:‘.iz1, \-‘A 223 3 ;?~.— I 45$}

Sir‘:

in June UETEUOU, appiicsamt n=:<:.e:a?w:s:3 notice {hm Reissm“. Pmem .f<E41’fi26rh-«$.15 a::~;p§.red,

.»"\§3p1ic.*mt."s z'mn1edim'e émempts to me :1 l>emion 10 Accepi. L=‘niz11e:1:.ion;:i1y Dem-‘ed

Pay'me:‘1taflk-fia:im;e£1Emce Fee in an Expimzl Patent by v.=-.-“qv-' of.E.i:*S th.u:ugl.1 the ima‘:‘:1e£

were un.success['u3. FTC) EFS tezrcixmcal su;‘J_;m.r1 suiaaequetxii «:13-ie:':111x‘1ed and infmmed

Applicant that it was 11eces3:1r3r m file the Petition using fi1€U.S. Posml Service because it

was 11:21’ E’: reissued patent. Applica.::i.didihe:1 fife She 1-‘etiiionby mail. Tia»: 'Pet.i.tt'o1‘1

on Fmrn SB—66 am} it Fm'n1'PTD«2{fi38 '§1';r paymem wera deyasited with t11eU.S. Pasta}

SeI's-“ice in Wa1n'11'LCreei:._ C:1§.i’i.‘0n1ia an 31:33:’ 8, 2€}{}‘}). Copies £1-fiiae 3811i‘. T?etitim.1 and

gmysnent. forms are attached herewim

On I)e<::':.mber 133.3 2(}{.é9. ..=Xpp§.i<:a.na£detem1inedi11ai the PTO web site listed 1:11:11 RE4{3i2(i4

was expired, clespiie zi1ePeii£.is.m am! ’pay:ne111'l1z—u:-mg been rec.eivezi by the PTO. On

December Ha. 2:109, Applicant ie'Ee_;:ahv:med me P'I‘(} Peimons C3i‘F<:.e to inquire 213:0 the

{"8315 0113 the smttis 017 RE='H}2(i»$ was 111a1im:1.ined as l‘.u:3‘in.g ex;3i;.‘ed. pm: cum.-‘ cf the

Pmlion, Appii(:aI}{' reached Liana W:-1’i.<,:h of the Peiiiinm: 0{'‘{'ice_ M3. Walsh

i.11ves£igaled. Li1.»:—: I‘I1§;m'§21‘, and cotlfinned thaz the P’i"O‘i1ad‘i0si App2ica1ni’5 pstition ‘by

arms‘, at least in x-{new of the fact {hat the acco:11pa:1§.»i11.g paymen.£l1ad been l‘8C3i.\.-'E(§ and
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deposited.

Applicant sent Ms. Walsh one copy of the sent Petition and payment form by email. and a

second copy of the email and documents were addressed to Ms. Walsh and deposited

with the US Postal on December 16. 2009. A copy ofthat email and an electronic

delivery confirmation receipt from Ms. Walsh are attached herewith.

. The PTO sent an Office Action on October 16. 2009 concerning related AN 12/029.469.

The Office action rejected all claims in that Application based at least upon the

Application being defective because RE40264 was expired and by statute a reissue

application can only be granted for the unexpired portion of the term of the original.

However Applicant submits that RE-40264 would have been reinstated before that date

but for PTO error in losing the Petition for reinstatement.

On January 14. 2010. Applicant had a telephonic conversation with Supervisory

Examiner Parviz Hassanzatleh concerning AN l2/029,469. Applicant requested that

Examiner extend the date for response to the Office Action without additional cost. in

View of the lost Petition. Examiner Hassanzadeh responded that the Office Action was

sent in error at least because it should have been withheld during the time when the

Petition was being considered. Examiner Hassanzadeh also stated that he had no

authority to extend any dates under the instant circumstances. and that an extension of

time must be granted by the Petitions Office.

On January 14. 2010. Applicant had a telephonic discussion concerning the above events

with Paralegal Olisa Anwa of the Petitions Office. Applicant was informed that there

was no record of his email and/or documents sent to Ms. Walsh. Applicant sent a copy of

the documents to Paralegal Anwa during the telephone conversation. Paralegal Anwa

confirmed that the Petition had been received and lost. and told Applicant that he must

nevertheless enter a copy of the Petition and explanation via EFS and/or send same to the

PTO Office of Petitions via facsimile.

Pursuant to the above, Applicant respectfully requests: I ) the Petition for Reinstatement

be entered and granted. and 2) that the Office Action concerning AN 12/029,469, dated
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October 16, 2009, and the deadline for responding to said Office Action be withdrawn.

The following facts are further noted. AN 12/029,469 was filed on February 1 l . 2008

and was believed to be complete apart from payment of the filing fee. However the PTO

first accorded AN l2/029.469 a filing date of April 28, 2008. Applicant then entered a

petition to instate February 1 1, 2008 as the filing date for AN 12/029.469 and that

petition was granted.

A petition fee of $130.00 accompanied that petition. The petition stated that “ in

view of the facts and that this petition is for a filing date. it is respectfully submitted that

the filing date should have been corrected without the requirement of a Petition and

accordingly no fees should be due for filing this petition.“ However the patent office has

not yet returned the fee.

It is respectfully requested that the fee of Sl 30 now be refunded to the Applicant. If the

Commissioner has any questions concerning this matter, please contact the undersigned

at the number set forth below.

My submitted,

Daniel L. Flamm

Tel: 925-826-3113

Fax: 925 -937-2754

Email: dlf@mtag.com
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PTOISB/BE (03-09)
Approved for use through 03.'31I2012. OMB 0651-0015

US. Patent and Trademark Otfice. U.S, DEPARTMENT OF COMMERCE
Unoer the P I z work Remiction Act ot 1995, no - orts are re uirec to resend to a collection of inlorrnatlon untess it oi la . avatid OMB control number

PETITION To ACCEPT UNlNTENTtONALLY DELAYED PAYMENT or °°°“"‘”“'""e' ‘°°“°"“"

MAINTENANCE FEE IN AN EXPIRED PATENT (37 CFR 1.378 (c)) PATDLF-RE4o2s4

Mail to: Mail Stop Petition
Commissioner for Patents
PO. Box 1450
Alexandria. VA 22313-1450
Fax: (571 2 273-8300

NOTE: If information or assistance is needed in completing this term, please contact Petitions information at (571) 272-3282.

RE40264 10/439245
Patent No. Application Number

4129/2008 511 M2003
Issue Date Filing Date

CAUTl0N: Maintenance tee (and surcharge, if any) payment must correctly identify: (1) the patent number (or
reissue patent number, it a reissue) and (2) the application number oi the actual US. application (or
reissue application) leading to issuance of that patent to ensure the fee(s) islare associated with the
correct patent. 37 CFR 13561:) and (d)

Also complete the following information, if applicable

The above — identilied patent

is a reissue of original Patent No. 6231776 original issue date 5”5’2001
original application number 09151163

original tiling date 9/10/1995

resulted from the entry into the U.S under 35 U.S.C. 371 of international apptication

ti ed on

CERTIFICATE or MAILING I37 CFR 1.853(3))

I hereby certily that this paper (‘along with any paper referred to as D ' - attached or enclosed) is being deposited with the
‘ pe addressed to

itted to the

I July 8. 2008
Date Signature

l Daniel L. Ftamm
Typed or Printed Name of Person Signing Certificate gi l

[page 1 ol 3]

This collection of inlormation is required by 37 CFR 1.37802) The inlorrnation is required to obtain or retain a benefit by the public which is to file (and by
the USPTO to process) an application. Confidentiality is govemea by 35 U.S.C. 122 and 37 CPR 1.11 and 114. This collection is estimated to take 1
hour to complete. including gathering. preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the
individual case. Any comments on the amount at time you require to complete this form andlor suggestions to: reducing this burden, should be sent to
the Chief information Officer, U 3. Patent and Trademark Olfice, U.S. Department of Commerce. P.0. Box 1450. Alexandria. Virginia 22313-1450. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO: Mail Stop Petition. Commissioner for Patents. PO. Box 1450.
Alexandria, Virginia 22313-1450

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2
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PTOISBI66 (03-O9)
Approved for use through 03I31l2012. OMB 0651-0018

u.s. Patent and Trademark Oilioe; U.S. DEPARTMENT OF COMMERCE
-loacoloctlortolinlonriationunlessit v- avalidouaeantmlnumber

1. SMALL ENTITY

E Patentee claims, or has previously claimed. small entity status. See 37 CFR 1.27.
2. LOSS OF ENTITLEMENT TO SMALL ENTITY STATUS

|:| Patentee is no longer entitled to small entity status. See 37 CFR 1.27(g)

3. MAINTENANCE FEE (37 CFR 1.20(e)-(g))

The appropriate maintenance fee must be submitted with this petition, unless it was paid earlier.

NOT Small Entity Small Entity

MAINTENANCE FEE BEING SUBMITTED 3 19°°'°°

4. SURCHARGE

The surcharge required by 37 CFR 1.20(i)(2) of S 164030 (Fee Code 1558) must be paid as a
condition of accepting unintentionally delayed payment of a maintenance fee.

SURCHARGE FEE BEING SUBMITTED $ 1640-00

5. MANNER OF PAYMENT

|:| Enclosed is a check for the sum 015

El Please charge Deposit Account No. L__:___ lhe sum of S

Payment by credit card. Form PTO-2038 is attached.

6. AUTHORIZATION T0 CHARGE ANY FEE DEFICIENCY

The Director is hereby authorized to charge any maintenance fee, surcharge or petition deficiency to Deposit
Account No.

[Page 2 of 3]



Page 68 of 429

PTOISBIGB (03-09)
Approved for use through D3I3 l/2012. OMB 0651-0016

US. Patent and Trademark Olftce; US. DEPARTMENT OF COMMERCE
Under the Papa.-.-ark Reduction Act of ‘-995, no persons are required to respond to a collection of inlormation unless it displays a valid OMB control number

7. OVERPAYMENT

As to any overpayment made please

El Credit to Deposit Account No

Send refund check

WARNING:

Petitionerlapplicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute
to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers (other than a
check or credit card authorization form PTO—2038 submitted for payment purposes) is never required by the USPTO to support a
petition or an application. If this type of personal information is included in documents submitted to the USPTO, petitionerslapplicants
should consider redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is
advised that the record of a patent application is available to the public after publication of the application (unless a non—pubtication
request in compliance with 37 CFR 1.213ta) is made in the application or issuance of a patent. Furthermore. the record from an
abandoned application may also be available to the public it the application is referenced in a published application or an issued patent
(see 37 CFR 1.14). Checks and credit mrd authorization forms PTG2038 submitted tor payment purposes are not retained in the
application file and therefore are not publicly available.

8. STATEMENT

The delay in payment of the maintenance fee to this patent was unintentional.

ED PAYMENT OF THE MAINTENANCE FEE BE ACCEPTED AND THE

July 8. 2009

Signalurets) ol Petitionerts) Date

Daniel L. Flamm 54100

Typed or printed namets) Registration Number. if applicable

925-94 7 -1 909

Telephone Number

476 Green View Drive. Walnut Creek, CA 94596
Address

Address

37 CFR 1.378(d) slates: “Any petition under this section must be signed by an attorney or agent registered to
practice before the Patent and Trademark Olfice, or by the patenlee, the assignee, or other party in interest.‘

ENCLOSURES

Maintenance Fee Payment

Surcharge under 37 CFR 1.20ti)(2) (fee for filing the maintenance fee petition}

Cl

[Page 3 01 3]
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Daniel L. Flamm

From: Daniel L. Flamm [d|f@mtag.com]
Sent: Wednesday. December 16. 2009 10:23 PM
To: |iana.wa|sh@uspto.gov
Subject: PETITION TO ACCEPT UNINTENTIONALLY DELAYED... RE40264... as mailed (pdf

attachment)
Attachments: 2009_O7_08,As Mailed.pdf

Dear Liana,

Thank you so much for your courteous assistance today. The petition was sent on July 8, 2009 as confirmed by

the certificate of mailing. I believe it was sent with USPS delivery confirmation, however there should be no

issue in this regard since the USPTO charged the petition using the included paper Form 2038.

Since the reinstatement has now been delayed at least 4-5 months based on USPTO error, I wonder whether a

request for a corresponding patent term extension may be considered.

I had received no wanting from the PTO that any maintenance fee was due, and I was unaware of any because

the patent had recently issued, on April 29, 2008. Moreover, the last maintenance fee was paid within the time

period when the reissue application was in examination and the parent patent, which had been withdrawn for

reissue, was no longer effective. Therefore the application was not literally "maintained" at that time. Finally,

I attempted to tile and pay the unintentional and late fees via PAIR several times prior to July 8. Ultimately,

EFS support personnel determined that the PAIR system does not accept an Unintentional Petition for a reissue

application and that a paper document must be submitted, as it was.

You mentioned that the attached Petition was lost by the PTO. Hence it seems as ifthe instant delay is

certainly unavoidable as to the applicant. Might the Office of Petitions now give favorable considering to a new

request to accept the (lesser) fee for unavoidable delay?

I will also send a paper copy of the attachment to you via US mail to the address you provided:
Office of Petitions, PO Box 1450, Alexandria, VA 22313-1450

Please accept this as an official communication.

Best regards,

(dan f.) Electronic signature: /Daniel L. Flamm Reg. #54] 00/

Dr. Daniel L. Flamm, Esq.
476 Green View Dr.

Walnut Creek, CA 94596
Tel: (925) 947-1909
Fax: (925) 937-2754
dlE@mtaq.com

This email message is for the sole use of the intended recipient[s) and may contain
CONFIDENTIAL and PRIVILEGED information. Any unauthorized review, use, disclosure or
distribution is prohibited. If you are not the intended recipient, please contact the
sender by reply email and destroy all copies of the original message.
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Daniel L. Flamm

Walsh, Liana [Liana.Walsh@USPTO_GOV]
Daniel L. Flamm

Thursday, December 17, 2009 4:13 AM
Read: PETITION TO ACCEPT UNINTENTIONALLY DELAYED... RE40264... as maited (pdf
attachment)

Your message was read on Thursday, December 17, 2009 7:12:54 AM (GMT—05:0O) Eastern Time (US & Canada).
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Electronic Acknowledgement Receipt

6816079

Confirmation Number:

Title of Invention: MULTI-TEMPERATURE PROCESSING

First Named Inventor/Applicant Name: Daniel L. Flamm

Daniel L. Flamm

476 Green View Drive

Correspondence Address: —

Walnut Creek

US 925-947-1909

Daniel Lawrence FlammFiler:

Receipt Date: 15-JAN-2010

Filing Date: l4—MAY—2003

Application Type: Utility under 35 USC 1l1(a)

Payment information:

Submitted with Payment

File Listing:
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Document Document Description File Size(Bytes)/ Multi Pages
Number Message Digest Part /.zip (if appl.)

607850
Petition for review by the Office of

Petitions. Request_ReInstate.pdf 2d591ef3b9el85f60iee1S70S4ia40ee38d4
9f1

Total Files Size (in bytes) 607850

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
lfa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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" —0i/2!;/20.16 16:55 FAX A RECENED
CENTRAL FAX CENTER

I JAN 1 52010 _ _

IN THE UNITED STATES PA TENT AND TRADEMARK 0F){‘fiEjAH 20 pp} I5 2|

In re application of; Daniel L. Flamm U_S, Patent No_; REAO264 ’ ‘.
HECENED

Application Nos; ]O,439245. ‘I 2/029.469

JAN 28 2010

OFFICE or PETlTr3;\;3
Title: Multi-Temperature Processing

REQUEST TO EFFECTUATE PETITION TO REINSTATE PATENT

RE40264, T0 WITHDRAW AN OFFICE ACTION FOR RELATED

. APPLICATION SERIAL NO. 12l209,469 MAILED ON OCTOBER 16, 2009,
AND TO REFUND THE PETITION FEE FOR CORRECTING THE

FILING DATE OF APPLICATION SERIAL N0. 12/209,469.

Mail Stop Petition
Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313-1450

Sir:

. In June of 2009, applicant received notice that U.S. Reissue Patent RE40264 was expired. -

Applicanfls immediate attempts to file a Petition to Accept Unintentionally Delayed

Payment of Maintenance Fee in an Expired Patent by way of EFS through the internct

were unsuccessful. PTO EFS technical support subsequently determined and informed

Applicant that it was necessary to file the Petition using the U.S. Postal Service because it

was for a reissued patent. Applicant did then file the Petition by US mail. The Petition

on Form SB—66 and a Form PTO-2038 for payment were deposited with the U,S_ Postal

Service in Walnut Creek. California on July 8, 2009. Copies of the sent Petition and

payment forms are attached herewith.

. On December l5, 2009. Applicant determined that the PTO web site listed that RE40264

was expired, despite the Petition and payment having been received by the PTO. On

December 16, 2009, Applicant telephoned the PTO Petitions Office to inquire as to the

reasons the status of RE40264 was maintained as being expired, despite entry of the

Petition. Applicant reached Ms. Liana Walsh of the Petitions Office. Ms. Walsh

investigated the matter. and confirmed that the PTO had lost Applicant's petition by

error, at least in view‘ of the fact that the accompanying payment had been received and

3

PAGE 2l1ll ‘ RCVD AT ll15l20lll 3:54:53 AM [Eastern Standa:dTime]‘SVR:USPTO-EFXRF-5145‘DlllS:2733300‘ CSIDI ‘ DURATION (mm-ss):02-32
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'‘ 62/20/2016 18:55 FAX

deposited.

Applicant sent Ms. Walsh one copy of the sent Petition and payment form by email, and a

second copy of the email and documents were addressed to Ms. Walsh and deposited

with the US Postal on December I6, 2009. A copy of that email and an electronic

delivery confirmation receipt from Ms, Walsh are attached herewith.

The PTO sent an Office Action on October 16, 2009 concerning related AN I2/029,469.

The Office action rejected all claims in that Application based at least upon the

Application being defective because RE40264 was expired and by statute 21 reissue

application can only be granted for the unexpired portion of the term of the original.

However Applicant submits that RE40264 would have been reinstated before that date

but for PTO error in losing the Petition for reinstatement.

011 January 14, 2010, Applicant had a telephonic conversation with Supervisory

Examiner Parviz Hassanzadeh concerning AN l2/029,469. Applicant requested that

Examiner extend the date for response to the Office Action without additional cost, in

view of the lost Petition, Examiner Hassanzadeh responded that the Office Action was

sent in error at least because it should have been withheld during the time when the

Petition was being considered. Examiner Hassanzadch also stated that he had no

authority to extend any dates under the instant circumstances, and that an extension of

time must be granted by the Petitions Office.

On January ‘I 4. 20‘lO. Applicant had a telephonic discussion concerning the above events

with Paralegal Olisa Anwa of the Petitions Office. Applicant was informed that there

was no record of |1is email and/or documents sent to Ms. Walsh. Applicant sent a copy of

the documents to Paralegal Anwa during the telephone conversation. Paralegal Anwa

confirmed that the Petition had been received and lost, and told Applicant that he must

nevertheless enter a cop)’ hf the Petition and explanation via EFS and/or send same to the

PTO Office of Petitions via facsimile.

Pursuant to the above, Applicant respectfully requests: 1) the Petition for Reinstatement

be entered and granted, and 2) that the Office Action concerning AN 1,2/029,469, dated

PAGE 3l10 * RCVD AT 1l15l20l0 3:54:53 AM [Eastern Standard Time] ‘ SVR:USPTO=EFXRF-5145 ' DNlS:273330D ‘ CSIDI ‘DURATION (mm-ss):02-32
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"62/20/2016 16:58 FAX

The following facts are further noted. AN 12/029,469 was filed on February I 1. 2008

I October ‘I 6. 2009, and the deadline for responding to said Office Action be withdrawn.
I

and was believed to be complete apart from payment of the filing fee. However the PTO

first accorded AN ‘I 2/029.469 a filing date of April 28, 2008. Applicant then entered a

Pfitition I0 instate February 11. 2008 as the filing date for AN 12/029,469 and that

petition was granted.

A petition fee of $130.00 accompanied that petition. The petition stated that “ in

view, of the facts and that this petition is for a filing date. it is respectfully submitted that

the filing date should have been corrected without the requirement of a Petition and

accordingly no fees should be due for filing this petition." However the patent office has
not yet returned the fee.

It is respectfully requested that the fee of $l 30 now be refunded to the Applicant. If the

Commissioner has any questions concerning this matter, please Contact the undersigned
at the number set forth below.

R liy submitted.

_ Daniel L. Flamm

Tel: .925~826-3113
Fax: 925 -937-2754

Email: dlf@mtag.com

3

PAGE 4110* RCVD AT 1!15J2010 3:54:53 AM [Eastern standard Time] ‘ SVRIUSPTO-EFXRF-5145 ‘ DNlS:2?38300 ‘ CSIDI ‘ DURATION (mm-ss):02-32
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"'62/20/2013 16258 FAX 005
RECEIVED

CENTRAL FAX CENTER

I 5 Approved loruso through 03l31I2fl1:Tgl,:|!al!l6B55$1o-3fi8’
' L1.S, Paton: nnd Trademark Oifictl-; U75 DEPARTMENT OFCOMNERCE

Ume, ma pa. ,_,,,k Rcmd-.°., Ac, 0; 1995, M gxrgcmg me yggutrm-, to re; no la :- collection at inlorma-.iun un|¢S.'l it - . - a s a valid OMB control number

PETITION To ACCEPT UNINTENTIONALLY DELAYED PAYMENT or °°°“°‘ '°”"“°e' ‘°"“°"“*’
MAINTENANCE FEE IN AN EXPIRED PATENT (37 CFR 1.378 PATDLFRE40254

Mailto: Mail Stop l=etition
Cornmissaner for Patents
F-.0. B 1450 A
A1exan:;a.VA 22313-1450 JAN 28 2010
Fax (571)273-8300 ' n.

NOTE: It information or assistance is needed in oompleting this form. please contact Petitions lnlorngfiacafifil 32‘

12540234 1 01439245parent No‘ Application Number

Bsue Date 4/29/2008 filing Date 5/1 M2003

CAUTION: Maintenance Ice (and surcharge. if any) payment must correctly idantiry: (1) the patent number (or
reissue patent number, it a reissue) and (2) the application number 0! the actual US. application (or
reissue application) leading to issuance of that patent to ensure the t'ee(s) islare asociated with the
correct patent. 37 CFR 1.366(6) and {(1).

Also complete the following information. It applicable

The above - identified patent

Is a reissue of original Patent No. 6231776 original issue date 5,1 $2001
orlgina|.app|ication number OSI151 1 63

rzrigirel filing dale A 9/1‘-W993

E! resulted from the entry into me U.S. under 35 U.S.C. 371 of international applicationfiled on

CERTIFICATE OF MAILING (37 CFR 139(3))

' _ attached or enclosed) is being deposited with the
. age as first class main in an envelope addressed to

~ r face ' med to the

July 8. 2008

l
l
l  i {_

5 Date
l

!

Daniel L. Flamm

Typed or Printed Name of Person Signing Certificate

wage 1 or 31

This collection oi inlormation is required by 37 CFR 1.37B(c)_ The inlnrmation is required to obtain or retain a benefit by the public vvl'tid't is to file (and by
me uspro to pnocus} an applicmion. Confidentiality is gm.-omod by 35 u.s.c. 122 and 37 CFR 1.11 and 1.14. This cnlremion is estlmated to lake ‘I
hour to colnplete, including gathering. prapanng, and submitting the Completed application term to the USPTO. ‘rims will vary depending upon the
individual case. Any comments on the amount of time you require to complete this form and/or suggeslions for roducing this burden. should be sent to
the Chial Information Olfmar. U 3. Patent and Trademark Office. U.S. Department ol Commerce. P.O. Box 1450. N‘J.X8!\dl'iB. Virginia 22313-1450. 00
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Man Stop Petition. Commissioner lnr Patpnts. P.O. Box 1450.
Alaxandrla, Virginia 22313-1450

If you need assistance in completing the form, can 1-800~PTO-9199 and select option 2.

PAGE 5l10 ‘ RCVD AT 1l15l201D 3:54:53 AM [Eastern Standard Time] ' SVRZUSPTO-EFXRF-5145 * DN|S:2?38300 ‘ CSID: ‘ DURATION (mm-ss):D2-32
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.. . -- - RECEIVED
02/20/2016 16:58 FAX GEN-I-RALFAX CENTER 003

JAN 152010 WWW
Nmwad tor uao tlvuush tnr.i1r£tJ12. OMB 0651-0016

U,S, Patent and Tradnmnnt Oman U.5. DEPARTMENT OF COMMERCE
Un:!arth9PAor\~m1tRaductinnActd1995.no . ' toatnnactsonolhtosmnllmumosail-fluHvnii60MBmmm|n=rmb¢

1. SMALL ENTITY

E Patantee claims." or has previously claimed. small entity status. See 37 CFR 1.27.
2. LOSS OF ENTITLEMENT TO SMALL ENTITY STATUS

D Patantae is no longer entitled to srrtail anuty status. see 31 CFR 127(9)
3. MAINTENANCE FEE (37 CFR 1 .20(e)-(9))

The appropriate maintenance lea must be submitted with this petition, unless it was paid flame’-

NOT Small Entity Small Entlt!

MAINTENANCE FEE BEING SUBMITTED $ 19°03“

4. SURCHARGE

The surmayge required by 3? CFR 120(I)(2) at S 1540-00 (Fee Code 1558) must be paid as a
wndilion of accepting unintentionally delayed payment at a maintenance tee.

SURCHARGE FEE BEING SUBMITTED s "540-°°

5. MANNER OF PAYMENT

D Enclosed is a check tor the sum of S

|:] Please charge Deposit Account No.

Payment by credit card. i‘-‘om: PTO-2038 is attached.

6. AUTHORIZATION TO CHARGE ANY FEE DEFICIENCV

The Director is hereby authorized to charge any maintenance lee, surcharge or petition dafidency to Deposit
Account No.

[F‘a9B.2 D13]

PAGE 6I10 * RCVD AT 1I1 512010 3:54:53AM [Eastern standard Time] * SIIR:USPTO-EFXRF-5145*DNiS:273830D * cSIII: * DURATION (mm-ss):02-32
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‘V0.2/20/2016 13:53 FAX

. PTO/SB/66 (O3-05)
Apprmmd low we through 03I'3‘ll‘20 1?. OMB 0851-0016

U.S. Patent and Trademark O'lll¢:e'. U.S. DEPARTMENT OF COMMERCE
Under the Paperxont Reduction Act at 199:), no persons are raquium to respond to a colluclion at énlomtation unless it displays a valid OMB control number

7. OVERPAYMENT

As to any overpayment made: please

[3 Credit to Deposit Account No.

Send refund check

WARNING:

Petitioner/applicant is caullonecl to avoid submitting personal information in documents filed in a patent application that may contribute
to identity thefi. Personal irtlormatian such as social securily numbers. bank account numbers. or credit card numbers (other than a
check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO to support a
petition or an application. If this type at personal infnrmatiun is included in documents submitted to me USPTO. petitionerslapplioants
should consider redactlng such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is
advised that the record of a patent application is available to the public after publication 0! the application (unless a nonnpu blicalion
request in compliance with 37 CFR 1.213(3) is made in the application or issuance of a patent. Furthermore. the record from an
abandoned application may also be available to the public it the application is referenced in a published application or an issued patent
(see 37 CFR 1.14). Checks and credit card authorization lorms PTO-2038 submitted for payment purposes are not retained in the
application file and therefore are not publicly available.

3. STATEMENT

The delay in payment of the maintenance lee to this patent was unintentional.

ED PAYMENT OF THE MAINTENANCE FEE BE ACCEPTED AND THE

. July 8. 2009

Signaturets) at Petitioner(s) Date

Daniel L. Flamm ' 54100 V
Typed or printed name(s) Registration Number, if applicable

925-9474 909

Telephone Number

476 Green View Drive. Walnut Creek, CA 94596
Address

Address

37 CFR 1.3T8(d) slates. ‘Any petition under this section must be signed by an attorney or agent registered to
practice before the Patent and Trademark Olfice. or by the patenlea. the assignee. of other party in inlerezsf

ENCLOSURES

Maintenance Fee Payment

surcharge under 37 CFR 1.20[i)(2) [fee for Iiling the maintenance lee petition)

E]

[Page 3 01 3]

PAGE N10 * RCVD AT 1l15l2010 3:54:53 AM [Eastern Standard Tlme]‘ SVRIUSPTO-EFXRF-5145 ’ DNlS:2733300 ‘ CSID: ‘ DURATION (mm-ss):02-32
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'o‘i2/.20/2016 16:56 FA.-K RECEIVED 009
CENTRAL FAX CENTER RECEIVED

JAN 15~2mn JAN 28 mm
Daniel L. Flamm

From: Daniel L. Flamm [d|f@mtag_com]
Sent: Wednesday, December 16. 2009 10:23 PM
To: liana.wa|sh@usplo,gov .
Subject: PETITION TO ACCEPT UNINTENTIONALLY DELAYED... RE40264... as mailed (pdf

attachment)
Attachments: 2009_O7_08_As Mailed.pdf

Dear Liana,

Thank you SO much for your courteous assistance today. The petition was sent on July 8, 2009 as confirmed by
the certificate of mailing. I believe it was sent with USPS delivery confrmation, however there should be no
issue in this regard since the USPTO charged the petition using the included paper Form 2038.

Since the reinstatement has now been delayed at least 4-5 months based on USPTO error, I wonder whether a
request for a corresponding patent tern] extension may be considered.

I had received no Warning from the PTO that any maintenance fee was due, and I was unaware of any because
the patent had recently issued, on April 29, 2008. Moreover, the last maintenance fee was paid within the time
period when the reissue application was in examination and the parent patent, which had been withdrawn for
reissue, was no longer effective. Therefore the application was not literally "maintained" at that tirne. Finally,
I attempted to file and pay the unintentional and late fees via PAIR several times prior to July 8. Ultimately,
EFS support personnel determined that the PAIR system does not accept an Unintentional Petition for a reissue
application and that a paper documciit must be submitted, as it was.

You mentioned that the attached Petition was lost by the PTO. Hence it seems as if the instant delay is
certainly unavoidable as to the applicant. Might the Office of Petitions now give favorable considering to a new
request to accept the (lesser) fee for unavoidable delay?

I Will also Send a paper copy of the attachment to you via US mail to the address you provided:
Office ofPetitions, PO Box 1450, Alexandria, VA 22313-1450

Please accept this as an official communication.

Best regards,

(den f.) Electronic signature: /Daniel L. Flamm Reg. #54l00/

Dr. Daniel L. Flamm, Esq.
476 Green View Dr.
Walnut Creek, CA 94596
Tel: (925) 947-1909
Fax: (925) 537-2754
g£fl?in-1-.a_.ggi_\_-

This email message is for the sole use of the intended recipien1:(s) and may contain
CONFIDENTIAL and E'RI‘-/ILBGED information. Any unauthorized review, use. disclosure or
distribui;ir:~n is pr-ohibilzedi lf you are not: the intended re-cipicnt, please Contact the
sender by reply email and destroy all cczpies of the original message.

PAGE 9110 ‘ RCVD AT 111512010 3:54:53 AM [Eastern standard Time] ‘ SVRZUSPTO-EFXRF-5145 ’ DlllS:2l38300 ’ CSlD: ‘ DURATION (mm-ss}:02-32
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" 5%/.20/2018 13:57 FAX

Daniel L. Flamm

From: 1 Walsh, Liana [Liana.Wa|sh@USPTO.GOV]
To: Daniel L. Flamm
Sent: Thursday, December 17, 2009 4:13 AM
Subject: Read: PETITION TO ACCEPT UNINTENTIONALLY DELAYED... RE40264... as mailed (pdf

attachment)

Your message was read on Thursday, December 17, 2009 7:12:54 AM (GMT-05:00) Eastern Time (US & Canada).

PAGE 10I10’RCVD AT 1!1_5f2010 3:54:53 AM [Eastern Standard Time] ’ SVRIUSPTO-EFXRF-5145 * DN|S:27383D0 * CSID: * DURATION [mm»ss):02-32
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‘L. ' " RECEIVED
02/20/2015 16255 FAX CENTRALFAX CENTER

JAN 2 5 2010

OFFICE OF PET!TF.‘:\3S

; PAGE 1110 ‘ RCVD AT 1I15l2010 3:54:53 AM [Eastern Standard Time]‘ SVR:USPTO=EFXRF-5145* DNlS:2?3830ll‘ CSIDC ‘ DURATION (mm-ss):02-32
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Microteclmologv law and Anal} _ ‘_ BETITION TO ACCEPT... http://mai1.goog1e.com/a/mtag.coln/?ui=2&ik=b0d903c63e&view=p...3»-

G Daniel Flamm <dlf@mtag.com>
=.-«.t§<mg-lc

beririoiv¥5iiAiE:céi=}‘I1ii‘iiiinéii¥ibi§i2tLL§Damigo.‘.ljiEia4ozs4... as%%%%%%%%%%%%%%I
mailed (pdf attachment) ........'3_FC.E.lV.EP _
Daniel L. Flamm <dIf@mtag.com> Wed, Dec 16, 2009 at 10:23 PM
Rep|y—To: dIl@mtag.com 2 2
To: Iiana.waIsh@uspto.gov

Dear Liana, OF

Thank you so much for your courteous assistance today. The petition was sent on July 8, 2009 as confirmed by the certificate of
mailing. I believe it was sent with USPS delivery confirmation, however there should be no issue in this regard since the USPTO charged
the petition using the included paper Form 2038.

Since the reinstatement has now been delayed at least 4-5 months based on USPTO error, I wonder whether a request for a
corresponding patent term extension may be considered.

I had received no warning from the PTO that any maintenance fee was due, and I was unaware of any because the patent had recently
issued, on April 29,7008. Moreover, the last maintenance fee was paid within the time- period when the reissue application was in
examination and the parent patent, which had been withdrawn for reissue, was no longer effective. Therefore the application was not
literally "maintained" at that time. Finally, I attempted to file and pay the unintentional and late fees via PAIR several times prior to July
8. Ultimately, EFS support personnel determined that the PAIR system does not accept an Unintentional Petition for a reissue application
and that a paper document must be submitted, as it was.

You mentioned that the attached Petition was lost by the PTO. Hence it seems as if the instant delay is certainly unavoidable as to the
applicant. Might the Office of Petitions now give favorable considering to a new request to accept the (lesser) fee for unavoidable delay?

I will also send a paper copy of the attachment to you via US mail to the address you provided:

Ofiice of Petitions, PO Box 1450. Ale.\'and1'ia. VA 22313-I4 '0

Dr. Daniel L. Flamm, Esq.476 Green View Dr.
walnut Creek, CA 94596
Tel: (925) 9ll7v1909
Fax: (925) 937—275t1
<l.l.f@nr..aq . com
This email message is for the sole use of the intended recipientts) and may contain CONFIDENTIAL and PRIVILEGED information. Any
unauuiorized review, use, disclosure or dlSCri1'I\LltiDn is prohibited. If you are not the intended recipient, please contact the sender
by reply email and destroy all copies of the original message.

.7 2009_07_0B_As Mailed.pdf
L3] 1033K

12/17/2009 4:21 PM
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In: "‘1’i::r‘ .. vi ‘ ’\T,i«=i' ..I:r.- ‘var -.=>ro:;:>:>/-zi -1

PETITION TO ACCEPT UNINTENTIONALLY DELAYED PAYMENT or _' 3‘ ""*’”"‘""°" “’:"“"““"“'”
MAINTENANCE FEE IN AN EXPIRED PATENT I37 CFR1.378(c)) I p P:=\TD—RE402o4:

DEC 2 2 2009

OFFICEOFPETTHONS
5 in r;o:'IIpf~3Iing this form, pic:-xse :;I3I1tar;i Pf:':mlL')l"IS lm'm'ma1ion at (571) 272-3.

. ,_ .. C..)t,,.

f\E‘a?a%it:;1liIJI'I I’\lL.!I'I'Il:IuI' m’4d“"‘ "3

Filim Dzezice ‘gm 4'/2 003

, {$211231} f)fl"_\’fT1(.‘-I11 ITILIsI_coI're<:I£y 'IcIr:II1I:‘y. (3) IIII: j.‘.é."H{Enl l1UflTJGFfQf
. III;-)2 ad {'9'} {he zsppli-. alien I\‘.l{1T€L'I€2(' ml IE1" ~ 1: E’ ' "<2-n (cr

.-11;;-3.: “ ‘ ..«.. e;'iha!,'):III3I1I I-'3 <»2I'I's.IIIe 'il'Tz-2 fax. ’ .‘ “ ' - with the
;aI-int, 37 ' ‘ . E ;and gufa.

Also complete the following iI'IfoI'maLi0n, if .=Ipplic2‘Iblr>

T":

.:\5,:(}' In uIIgIIMI ~ . I_I:IgIIIm; itmiii: ‘\3.::iI\%

‘_;iI\..'-II zzppiirg;-IIiI::IT IIuI‘II|:II=2z'

:.~rE5IiII:II tiling} (mu; W10":

. 2 zxny : "2: 2:‘ . ‘ = «ed ax =£.‘!1{;§r;
mnwn ‘:.»:»:'Ic~-.'.I ‘ ‘ T I - I ’Ir:~:II <

P 0. 8024

Daniel L. Flamnm

Typeri or I‘-‘rinlcati Hulnr: m‘ §’c—.rson Signing Certificate

-“:1 Is it) "fie sand 5*;
C. :1)

.mg; upm
, should he

9' .3. .f-immxirsrw. \/|:§I«=lE‘I 22313-hi’
- I ‘ -‘EE "'1 ' * 3-. ail Slop Pelilion; Commissioner for Pat-:ms.P.O.Box1450.‘AlexaI1:1rIn_\lirgiI-Iia 22313-14350

I: _:-:2I: v2- --.’ 1.’ .;.~..~ts:m.*-r.o -:1 cc,-I-I:,u-.»'c 2 * . , . :3 . :’ -“TG-a-:' zmi.-‘ .sI21oz.: r_:,--,_r;r.-I 3
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PTOISB/66 (03-09)
Approved for use through 03/31/2012. OMB 0651-0016

US. Patent and Trademark Offioe; U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995, no ' - uired to resond to a collection ot intonnation unless it dis . . a valid OMB control number

1. SMALL ENTITY

Patentee claims. or has previously claimed. small entity status. See 37 CFR 1.27.
2. LOSS OF ENTITLEMENT TO SMALL ENTITY STATUS

|:| Patentee is no longer entitled to small entity status. See 37 CFR 127(9)

3. MAINTENANCE FEE (37 CFR1.20(e)-(g))

The appropriate maintenance fee must be submitted with this petition, unless it was paid earlier.

NOT Small Entity Small Entity

(2551)

(2552)

(2553)

MAINTENANCE FEE BEING SUBMITTED $ 190°-°°

4. SURCHARGE

The surcharge required by 37 CFR 1.20(i)(2) of $ 1540-00 (Fee Code 1558) must be paid as a
condition of accepting unintentionally delayed payment of a maintenance fee.

SURCHARGE FEE BEING SUBMITTED $ 1540-00

5. MANNER OF PAYMENT

D Enclosed is a check for the sum of $

E! Please charge Deposit Account No.

Payment by credit card. Form PTO-2038 is attached.

6. AUTHORIZATION TO CHARGE ANY FEE DEFICIENCY

‘j The Director is hereby authorized to charge any maintenance tee, surcharge or petition deficiency to DepositAccount No.
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Best Available Copy

Jnif-':.*.' «:2: ;~“na=.)e:-r-

7-’. (JV E I92 PA\.'tx.-1 EN T

to any -:;w'er;)a5.rx'1'1ez1t amide»: j.JlC—aese

; ‘ <'..‘:‘<-zciil to D-.:=;3os~:il »€a:;=;oun1 No.OR “

I3~c:n(:? Ieltrzit.‘ <ji§k. :iv<

WARNING:

czszutiwexé zwoiri srnlnniztirm ;::3rssms;,:! ir=.'<>m1z=.tim~. in .!.!t.7<;\.:rnc-znts fllffd in a patent a;5;>ticaiion that may conzril
‘ Jrily num!,1c~:-rs. bank 2 ours! numbers. or credit cazci numbers «(other than a

. . 3 subrnitu;~( "cw p.71‘_m\<;-H1 ;>'.tfD-J.}()“) is nr.,-ver ."()( ‘Ji!’tE)C3 by ll‘.-:2 USPTO it‘: :support er:
:9n 5):’ an 3;‘; ’ H 1: ' ' “ ' ch; . in L'i€:t::.:r . 2; st:‘nmiit<.,. . ‘-. USPTO, ;:;etiti(mers.7z:2p;.)li;:z;a:its

houéci ccnsicier red‘ cting s \ persona: information ircun lha c :c:.:m:2nt§; Izeiore suhnmting them to the USPTO. Petitioner/applicant is
A ~ mi a-;>;>tic:azicm 5:‘ . .-‘ ‘ “ e 1:) me ;3;.s&)i:'r; after; ticmicm of the ap;>Xi<:.*-dion {un5es:~: a non-pubiicaiion

‘ , ‘ ads: in the nppéirmion or issuance of a patent. Furttxercnore, the record s‘rom an
iamzsi . - ,. . g he ;:-ubéic ii 1 ;3;3Hcatirm E3 re'§e:¢nr;:er_i in a ;>u':>lish<:~d a;>;>Iicali(Jn or an issued patent

‘)4? :T::'-‘R 6. 1-21) Che Va ,1 \ crc. .4 Ca .\L2lhi')fiZ:'1lt|.')I‘= [arms .~ fO—’/"E038 suhmitk-.d for payment purposes are not retained II"! the
i::.a1;=:.n iilc and mereiorr: 19:: vol |'mbli(:t§.r zw. :%ai3!«‘5.

STATE TEN?

THC; (fat -2 izx g,‘»ay:=11»3ni <:-2‘ the maintenzzamtcz .r;2-3 to this gumserut was unintentionai.

t3!’~.1§Ef~é't‘ RE . 4s.m';'EI5 e’.R r’

t ““ ,»"<-U‘-:3»-_, 4, » July 8. 2009
'Si;m::lL1rc2(:s) of P-:=2tiIi<‘mrr:r(s} Dam

'3} REEQUETT TH/\T %ED P/'\YMENT OF THE MAINTENANCE FEE BE ACCEPTED AND THE)‘

7 ,/

Dan§€-I L. Flamm 54100

;§rint<ec£mam~2('s} “ = »11b«e{. ifappticaisie
E52:3~£‘c1?’/:90EI

"c.-|z~2;>lmne Haunt -'

.=\(§ c§r£~‘:S$

A:-tclrc

3?‘ CFR ‘ " . - - "Any ;' Aition under this section «must be signed by an atlrgrney or agent registered 20
;2r2ac:i<:c2 ’: 5: the F’air;:nt and Traciemark Office, r;-rt.v,I€t1c~paie|1lea, {he assign-2e. or olhar party in in . L“

El‘-éC|.OSURES

3 A M:>mtenan<:e F-22.72 Paynneni

/ I Surzzizarge und-:2-1' 3? CFR ‘t.2U{i)(.?) (fete for (Hing the n1:aiI11enemcc- fee petition)

C!
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UNITED STATES PATENT AND TRADEMARK OEEICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMIVIISS IONER FOR PATENTS

P.O Box 1450
Alexandria. Virginia 22313-1450
www.uspto gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

596310/439.245 04/29/2008 RE40264

7590 04/09/2008

Daniel L. Flanini
476 Green View Drive

Walnut Creek, CA 94596

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly,

the above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35

U.S.C. 154(b).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Customer Service Center of the Office of Patent Publication at

(571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Daniel L. Flamm, \Valnut Creek, CA;

112103 (Rev. 11/05)
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Application No. AppIicant(s) ‘

Application Number 10/439245 Hamm

lllllllll lllllllllIllllllllllllllllllllllllll ..o.....

The Maintenance fee status is:

Original Patent Number of Patent To Be Reissued is 6,231,776
[Z] up to date.
I] not required.

This reissue patent is subject to A Terminal Disclaimer that:

E] was filed during the prosecution of the reissue application.
El was of record prior to the filing of the reissue application.

Physical surrender of the letters patent

D was made.
E] was not made, but a statement of loss/inaccessibility was provided.
IE is not required

Final SPRE Review

(INITIALS)

3112108:
(DATE)

U.S. Patent and Trademark Office
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03/07/2014 12: 17 FA!

PART B - FEE(S) TRANSMITTAL

Complcfi ' I‘! send this form, together with applicable fee(s), no: Mgfl Mail Stop ISSUE FEE
g , Commissioner for Patents. P.O. Box 1450 ‘

JAN 3 0 2033 Alexandria, Virginia 22313-1450
or i-3.12! (571) 273-2885

INS'I'RU(.'I‘I ‘_";3‘-' This form should be used For ininsmitting the ISSUE FE and PUBLTCATTON FE.E(i1' required . Bloclc: l thr 5 should be coinplctcd when:
- ri fiii-ch dencc includin III P i l udvmca ordcts and noiificati f tc ice fms willla ‘led t th nt ennui and adding;J‘. .V. ‘i_. 7 ct oormipon _ g _i: ii an . . . _ _ on 0 main nu: ‘ 1: mm _ 9 _e currc " mac _ ns

. , ..- ~ [:35 col'_r?ctu_'.l below or directed otherwise in Block I. by (a) apecifymg ti new camztpondcnca uddrvss, and/or (b) indicating a scpmt: EE ADDRESS for’ H: = not: icatttms. '
clJR.Rl!NTDOl1IL$PONDENr.'EADD|1£S$(Nn:UauBluaX I fwmythvgtofodtresl Note: A ecnificm: of tnuili can only I): used for domestic mulling of the

Daniel L. Flamm Tfl0W0mUM.milTfi'lT0FwW ll§.ll5;'li&IflI5lll.li1il§l iiiiiiiiirlii
4-,6 Gwen View Drive vc its own wtifinnt: afmmling or ii-iinamiasion.
Walnut Creek, CA 94596 cumin“ “Mailing or Tnmsmmi“

I licrcb l.h_Xll this Fee(1sg Tranamiml is being deposited with 01!: Unitcdmm amnl a: with su ’cm pos for first class mail in an envelope

aiddress_ed to the Mail Slog ISSUE FE nddmss above, or being facsimiletransmitted [U the USP’-T‘0( 7l)273-1885, an the (lat: indicated below.

:5 0 7511/ 7*
ua 30.2008 «Dw

_.\1!PLlcA1'loN No, MLING pm‘: FIRST NAMED INVENTOR ATTORNEY DOCKET‘ NO. CONFIRMATION N0.

101439.245 5/14/2003 « Daniel L. Flamm 5693

-rm: or INVENTION: I 61/31/2068 HNBUYET-IE 80608331 19439245

V 81 FC:2561 725.39 up

*°WwswUE
Yes 720 ’ $720nonprovislonal 1/31/2008

 CMSWBWSS

1, Change of mnespundeme adding: or indication o1"'Fcc Address" (37 2. For printing on the pm-.m frunl page. list
cm " 63)’ ‘ (I) [ha mimai 01‘ up It: 3 registered piznvnt attorneys

D‘ ‘Change at cone'sror§lI;ll:_|‘«_=_|I;cc fidgregs (or Change of Correspondence 0! agent‘ OR. a1I=rna1IV=l¥-"‘ "'" "" ' ' “ " " A um. lulu... um. ..i.. i.. ii.... ¢i....l. .... .. .......l..- L
E] "Fee Address" ‘indication (or "Foe Address" Indication fonn Feéistzrcd anomcy or":-sent) and th3’narm=s of up 1,0
PTOISRI47; Rev 03-02 at more icucnt) atnu:ht:d. Use ofu Cusmmer I‘? '3’-"‘=d Pam“? 3m’m‘?¥5 °" 389"’-‘ " 7'9 Mm‘ 5
Numb“ [, rgqn||'cd_ list . no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE VRTNTED ON THEPATENT (print or type)

PLEASE NOTE: Unless an u.'oF';E'|'lCl: is identified below, nu nssignct-. dam will appear on the pfltenl. Iran zuuzlgnec ls identified below. the dmumcnl hns been filed forxecordxdon m sci forth in 37 C ill I. Completion oFIhis fbrm is NOT ti isubsliluld TN’ mills Bil assignment.

(A) NAME OF ASSTGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriiili: iisaigim-. calegory or categories (will not be printed on the pnbcnl) : D Individual Cl Cox-pumtion or other private. i__'ri)up entity 0 Govcmiru.-ni
4a. The rollowing fec(s) are enclosed: 4b. Payment of l’-‘:e(s):

lZl lg-tun For: C] A check in the unount oftiii: I‘ee(s) is uiclomd.
U Publication Fee (No small entity discount permitted) 9 9:iyn-mm by ciuiit curd. I-‘um PTO-203B is nttuclwd.

Cl Advuncc Orderv # nrcapics hereby amliorizcd by charge the gcgélfiam cred‘i;tf:'rfi gmnymmt to
5. Chung: in Entity Smut: (fiom slnius indie-alnd above)

Fl . A ,,.u.... .i.:_.. Mun 1 IhI'T"l’T‘V ..o..n.r G... '3'? FED I 7'7 l_l h Annlimnt is nn lnmvi-.r nliiirninv SMALL ENTI ' FR ‘.27

The Director ofthe USPTO is tcqugu « ---» y the Issue ‘Fee and Publication Fcc (ifnny) or to n:-a ply any previously paid 3531-1‘? 39¢ 00 the iIPPl3¢‘“i°" ldfintified “WW-NOTE: The Issue Fee and Publicn - * uircd) will not be accepted from anyone other (him a applicant: a rcgiitcrud attorney or acute or the natignce or other party in
interest uii shown by the records - . Slat T|."BdCfl1l.Il'k{r|C|.‘-.

Authmiud Signitlun: ' I I -5-‘: Dim: Januag 30, 2005

Typed or printed mime Daniel L. Flamm Rcgistn-lion N0. 54 100

This collection nfinfannat-ion is required b 37 CPR l.‘.II I. The lnforniation is to obtain or main in ban: -1 la I‘hl_: public which is to file (and by the L_lSl7rO lo pr0¢¢s.1an application. Confidentiality is guvcn-sad y 35 U.S.C. I22 and 37 CFR l.l4. ' dollcclxin is nfitimahcd In hilt: l rninutw to complete. including gathcnng,_ptepunng. -
suhmiuing the miuplnnzi npplimnon form tn the USPTO. Timc WI” V33 dc cndingoupon tha individual cue. Any comment.-z on the iii-nouni of um: you raquin: to Dumglelflthis form and/ur su tinns for reducing this burden should be scnl to I: Cgicf In rinution Officer U.S. Fuinnt und Trademark Officc. U-5- D¢Pi"""“»"“ °‘°C°'“'"'-'¢=~ -0-
Eilix ma. Aim; .n3._,§’ll ilzgrslgzs 13.1450. D0 No‘r SEND FEES OR COMPLETED FORMS To ‘rl-us ADDRESS. SEND TO: Commissioner for Pmcnffiv 9.0 Box I450.man «I. itginiu .. - l
u..4... ti.. r~..,.. .. ...i. n.a....i.. .x.. .: mns, -.. ,.¢..m.u. nu. n.q..:r-A rn .-wpnml m ‘I rnllrrrinn nf infnnmiinn iinlms it fliFul1lnV.'iil valid OMB Gollmil niimbcr.

PTOL.-85 (RSV. oi:/07) Appmvcd for use through os/airzoio. om 0651-W33 u.s. Patent and Trademark O1?-ac; U.S. DE?»-R'l'MENT OF COMMERCE
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03/07/2014 12:19 FAX

UNITE!) STATES DE-PARTM ENT OI‘ COMMERCEUnited SIHIII Puma! and Tmdesunrl ON‘-cg
Adana: COMMISSIONER FOR PATENTSI'D. Bo: I450

Alunndrin. Virginia 123 I3~lfl$oWIfiIl.IIl;aInmV

NOTICE OF ALLOWANCE AND FEE(S) DUE

lOIJlrzoo7
Daniel L. Flamm ALANKO. ANITA KAREN
476 Green View Drive ART UNIT raven NUMBER
Walnut Creek, CA 94596 , ,,5,

DATE MAILED: W31/2007

APPLICATION NO.  I-In.-rr NAMED INVENTOR ATTORNEY DOCKET NO. comvmmlmon NO.
. I0/439,245 05/I4/7.003 ‘Daniel L. Flamm - _ 5963

TITLE OF INVENTION: MULTI-TEMPERATURE PROCESSING A

0ll3l/2008‘ ‘ *°W‘EE<=‘3“°***=‘
YES 3720

W: VE HAS BEEN EXAMTNED AND IS ALLOWED FOR ISSUANCE AS A PATENT.[ . I ' '|<;u. |n1:51Vu1 u._,|'_. up 1-\1_..|_.\_;vr:u1\,n;. ..5 11'\:lT A -an..-».:u1- or p.I.-11nr:vr- ruonmo.
THIS APPLICA'I-‘TON IS SUBJECT TO WITI-IDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE flflfl FROM THE
‘MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. '_I‘_fl[§

T §E_ Ex EQED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOESSIAILLIIII; §’.E_QD QANIECL
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOVVN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE. I

HOW TO REPLY TO THIS NOTICE:

1 ‘Dmrimu the ‘EM Al I FNTITY fifflfllfi shnwn above.

If the SMALL ENTITY is shown as YES. verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTI'I'Y status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL_FBE(S) DUE shown above, or
-ebovc. -— ——— -- — — —_ _ -. ._..

B. If the status above is to be removed, check box Sb on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above. or‘ Transmittal and pay the PUBLICATION FEE (ifrequired) and 1/2

. the ISSUE FEE shown above. V

II. PART B - FE‘.E(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE. and PUBLICATION FEE (if required). If you an: charging the fee(s) to your deposit account, section "4b"
of Part B - Fcc(5) Tmnsmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a

request (0 mapply a previously paid issue feemust be clearly made, and delays in processing may occur due to the difficulty in recognizingtlm fhnnnlr or 'm anm'\l'IIPnt nf' Part E

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance .to
Mail Stop ISSUE FEE unless advised to the contrary. '

IMPORTANT REMINDER: Utility patents issuing on applications filed on or nfter Dec. 12, 1980 may require payment of
maintenance recs..lt is patented: responsibility to ensure timely payment of maintenance fees when due.

_ Page I of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/3 lI20lO.
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1/I

UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
‘United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box I450
Alexandria, Virginia 22113-1450www.uspln.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 10/3 l/2007- EXAMINER

Daniel Flamm 4 ALANKO, ANITA KAREN

-Walnut Creek, CA 94596 I765

I DATE MAILED: I0/3 l/2(.I07

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

I0/439,245 H 05/14/2003 Daniel L. Flamm 5963
TITLE OF INVENTION: MULTI-TEMPERATURE PROCESSING

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE
YES $720 $0 $0 $720nonprovisional 0 I /3 H2008

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS 'A PATENT.

PROSECUTION O_I‘I_ THE MERITS E CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS

. §_'LA]],LII)_!{_Y PERIOD CANNQT B_E_ EXTENDED. SEE 35 U.S.C. 151. THEISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN'THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

V 1. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status: . ~

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL'FEE(S) DUE shown above, or .
above. ~'

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 52: on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B. . ’

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary. ‘

IMPORTANT REMINDER: Utility patents issuing on applications filed on or rafter Dec. 12, 1980 may require payment
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due; -

' Iv

Page I of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or fir; (571)-273-2885

INSTRUCTIONS: This fonn should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required . Blocks I through 5 should be completed where
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will e mailed to the current corrcs ndcnee address as

in icated unltess cor_rtectc_d below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate " EE ADDRESS" formaintenance ee noti ications. '

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change ofnddress) . NOW A Ccnlllcate Oi mallm 03" 091)’ 5° U593 I01’ a°m¢5"° mailings 0] IE0
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

papers. Each additional paper, _such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.7590 10/31/2007 »
Certificate of Mailing or Transmission

Daniel L. Flamm lshereb cei}if that this lllice s Transmittal ig beli_ng delpositedlwith the Unlitcd- - tatcs osta ervice wit su icicnt postage or irst c ass mat in an rive
476 Green Vlew Drwc addressed to the Mail Sto ISSUE FEE address above, or bcin lcacsiriiil:
Walnut Creek, CA 94596 . , transmitted to the USPTO( 7l) 273-2885, on the date indicated he ow.

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

I0/439,245 05/I4/2003 Daniel L. Flamm S963
TITLE OF INVENTION: MULTI-TEMPERATURE PROCESSING

SMALL ENTITY _ PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
YES ' $720 so $0 $720nonprovisional -0 l /3 H2008

EXAMINER ART UNIT’ CLASS-SUBCLASS

ALANKO, ANITA KAREN I765 ZI6-059000

1. Chan e ofcorrespondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1' 63)‘ (l) the names of up to 3 registered patent attorneys
D Chan e of cones ondence address (or Change of Correspondence or agents OR, alternatively,
Address on“ PT0/ B/122) attached‘ (2) the name ofa single finii (having as a member a
CI "Fee Address" indication (or "Fee Address" Indication form registered attorney OF agent) and the names Of UP (0
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is
Number is I-cqui.-ed_ listed, no name Will be printed.

, 3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assggnee is identified below, no assignce data will appear on the patent. If an assignce is identified below, the document has been filed forrecordation as set forth in 37 CF 3.l 1, Completion of this fomi is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignce category or categories (will not be printed on the patent) : Cl Individual D Corporation or other private group entity Cl Govcmment

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previouslypaid issue fee shown above)
D Issue Fee Cl A check is enclosed.

D Publication Fee (No small entity discount permitted) El Payment by credit card. Form PTO-2038 is attached.
D Advance Order - # of Copies DThc Director is hereby authorized to charge the required fee s), any deficiency, or credit anyoverpayment, to Deposit Account Number enclose an extra copy of this fomi).

5. Change in Entity Status (from status indicated above)

Cl a. Applicant claims SMALL ENTITY status. See 37 CFR l.27. D b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignce or other party in
interest as shown by the records of the United States Patent and Trademark Office, -

_Authorized Signature I Date

Typed or printed name Registration No. 

This collection of infonnation is required by 37 CFR 1311. The infomiation is re uircd to obtain or retain a benefit bé the public which is to file (and by the USPTO to process)an application. Confidcntialityis governed by 35 U.S.C, l22_and 37 CFR 1.14. T _is collection is estimated to take I minutes to complete. including gathenng,_prcpanng, and

submitting the completed application fonn to the USPTO. Time Will va dc _endin upon_ the individual case. Any comments on the amount of time you require to complete
this form and/or S1(l:FgCSll0nS for reducing this burden, should be sent to t e C ief In ormation Officer, US. Patent and Trademark Office, U.S. Department of Commerce, .0.Box 1450, Alcxan na, Vir inia 223l3-I450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box I450,
Alexandria, Virginia 223 13% I450.
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.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 065l-0033 U.S. Patent and Trademark Officc; DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS '

PO. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION N0.

I0/439,245 05/I 4/2003 Daniel L. Flamm 5963

- 7590 10/3 I/2007 EXAM INER

Daniel L Flamm ‘ ALANKO, ANITA KAREN
476 Green View Drive ART UNIT _ PAPER NUMBER

Walnut Creek, CA 94596 [765
DATE MAILED: I0/31/2007

Determination of Patent Term Extension or Adjustment under 35 U.S.C..l54 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.SiC. 251. Accordingly, the
above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C. 154(b).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
. Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at I-(888)-786-0101 or

(571)-272-4200.

Page 3 of 3
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Application No. Applicantis)

10/439,245 FLAMM. DANIEL L.
Notice of Allowability Examine, Art unit

Anita K. Alanko 1765

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
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 (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IX] This communication is responsive to §0[0 '7
2. X The allowed cIaim(s) is/are 56-98 100-104 106-108 and 110-117.

3. El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) [:1 All b) D Some‘ c) [3 None of the:

1. El Certified copies of the priority documents have been received.

2. D Certified copies of the priority documents have been received in Application No.j .

3. [:1 Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.

THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. E] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAM|NER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. I:I CORRECTED DRAWINGS ( as “replacement sheets") must be submitted.

(a) D including changes required by the Notice of Draflsperson’s Patent Drawing Review ( PTO-948) attached
1) El hereto or 2) [:1 to Paper No./Mail Date

(b) I] including changes required by the attached Examiner's Amendment I Comment or in the Office action of
Paper No./Mail Date

Identifying indicia such as the application number (see 37 CFR 1.B4(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. D DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s) . _ _
1. [:1 Notice of References Cited (PTO-892) _ 5. D Notice of Informal Patent Application

2. El Notice of Draftperson's Patent Drawing Review (PTO-948) ‘ 6. |XL|nterview Summary (PTO-413),
Paper No./Mail Date 242070 8’ I4

3. E] Information Disclosure Statements (PTO/SB/08), 7. [:1 Examiner's Amendment/Comment
Paper No./Mail Date

4. III Examiner's Comment Regarding Requirement for Deposit ’ 8. E] Examiner's Statement of Reasons for Allowance
of Biological Material ~ I

- Anita K Alanko ’ . ~
Primary Examiner
An Unit: 1765

9. D Other .

U S. Patent and Trademark Office

PTOL-37 (Rev. 08-06) Notice of Allowability _ Part of Paper No./Mail Date 20070628
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Application No. Applicant(s)

. . . . 10/439,245 FLAMM, DANIEL L.
Examiner-Initiated Interview Summary Examiner

Anita K. Alanko

All Participants: _ Status of Application:

(1) Anita K. Alanko. (3) .

(2) Daniel L. Flamm. (4) .

Date of Interview: 17 August 2007 Time:

Type of Interview:

lzlreiepiaenic elec<\'von.ic mail ]a'l‘l‘zzcl«teJ
[:1 Video Conference

[___l Personal (Copy given to: El Applicant El Applicant's representative)

Exhibit Shown or Demonstrated: I:] Yes |:| No
if Yes, provide a brief description:

Part I. ,

Rejection(s) discussed:

Claims discussed:

Prior art documents discussed:

Part II.

SUBSTANCE OF INTERVIEW DESCRIBING THE GENERAL NATURE OF WHAT WAS DISCUSSED:

Examiner requested clarification on the assignment. Applicant responded by submitting a declaration.

Part III.

IXI It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
directly resulted in the allowance of the application. The examiner will provide a written summary of the substance
of the interview in the Notice of Allowability.

I] It is not necessary for applicant to provide a separate record of the substance of the interview, since the interview
did not result in resolution of all issues. A brief summary by the examiner appears in Part II above.

A-n.l'l-a, K. A-lavtrko
 ammgl—j  e_
(Exa iner/SPE Signature) (Applicant/Applicant's Representative Signature — if appropriate)

r-P DLl4H’ [765
US. Patent and Trademark Office

PTOL-413B (04-03) Examiner Initiated Interview Summary ' Paper No. 20070819



Page 95 of 429

AMENDMENT UNDER 37 C.F.R. § 1.116 Atty. Docket No.: OA030l

U.S. Application No. 10/439,245

AMENDMENTS TO THE SPECIFICATION

This listing of amendments to the specification will replace all prior listings of

amendments to the specification made during prosecution of this application. Please amend fl7
theispecification as follows:

At Col. 2 Par. 5 continuing to before Col. 3 Par. 1, (in the BRIEF DESCRIPTION OF THE

DRAWINGS):

FIG. 1 is a simplified diagram of a plasma etching apparatus according to the present

invention;-

FIGS. 2A-2E are simplified configurations using wave adjustment circuits according to

the present invention; .

FIG. 3 is a simplified diagram of a chemical vapor deposition apparatus according to the

present invention;

FIG. 4 is a simplified diagram of a stripper according to the present invention;

FIGS. 5A—5C are more detailed simplified diagrams of a helical resonator according to

the present invention;

FIG. 6 is a simplified block diagram of a substrate holder according to the present

invention;

FIG. 7 is a simplified diagram of a temperature control system according to an

embodiment of the present invention;

FIG. 8 is a simplified diagram of a fluid reservoir system according to an embodiment of

the present invention;
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ANIENDMENT UNDER 37 C.F.R. § 1.116 Atty. Docket No.: OAO30l

U.S. Application No. 10/439,245

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application: .
LISTING OF CLAIMS:

1-55. (canceled)

56. (previously presented) A method of etching a substrate in the manufacture of a

device, the method comprising:

placing a substrate having a film thereon onia substrate holder in a chamber, the substrate

holder having a selected thermal mass;

setting the substrate holder to a selected first substrate holder temperature with a heat

transfer device;

etching a first portion of the film while the substrate holder is at the selected first

substrate holder temperature;

with the heat transfer device, changing the substrate holder temperature from the selected

first substrate holder tempgrature to a selected second substrate holder temperature; and

etching a second portion of the film while the substrate holder is at the selected second

substrate holder temperature;

wherein the thermal mass of the substrate holder is selected for a predetermined

tempgrature change within a specified interval of time during processing; the predetermined

temperature change comprises the change from the selected first substrate holder temperature to

14
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. . . App|icationlControI No. Applicant(s)IPatent under

Issue Classification 10/439245 Reexamination
FLAMM, DANIEL L.

Examiner Art Unit

Anita K. Alanko 1765

ISSUE CLASIFICATION
ORIGINAL INTERNATIONAL CLASSIFICATION

SUBCLASS CLAIMED NON-CLAIMED

216 59

CROSS REFERENCES

C LASS

Anita Alanko(Primary Examiner)
(Legal Instruments Examiner) (Date)

El Claims renumbered in the same order as presented by applicant [j CPA

Final —l __. 3Originalf,
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IN THE UNITED STATES PATENTAND TRADEMARK OFFICE _
 

In re application of: Daniel L. Flamm Attorney Docket No.: 0A030l

Appl.No.: IO/439,245

Filed: May I4, 2003

Title: MULTI—TEMPERATURE PROCESSING. 

DECLARATION UNDER 37 CFR»3.73(b) BY INVENTOR
' IN REISSUE APPLICATION

As the-named inventor, I hereby declare that:

I. My residence and citizenship are stated below next to my name.

2. I have reviewed» and understand the contents of the specification and claims of the

above-identified reissue application, and believe myself to be the original and first inventor of

the invention described and claimed in the aforesaid reissue application and in U.S. Letters

Patent No. 6,231,776 Bl on which said reissue application is based.

_ 3. I have never assigned any right, title or interest to the above identified U.S. Letters

Patent No. 6,231,776 Bl or to Application No. 10/439,245, and therefore I presently hold all

rights, title and interest thereto. 7

4. Any statement in the transmittal that indicates any assignment of the above identified

patent or reissue application was in error.

5. I acknowledge a duty to disclose infonnation I am aware of which is material to

patentability as defined in 37 CFR. 1.56.

I declare further 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 100] of Title 18 of the United States
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Code and that such willful false statements may jeopardize the validity of the application or any

patent issuing thereon.

Date: Au gust I7, 2007

Daniel L. Flamm

476 Green View Drive Walnut Creek CA 94596
Residence Address

U.S.A.

Citizenship and Country of Residence
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Docket No: OA0301

Daniel L. Flamm

Appln. No.: 10/439,245 Group Art Unit: 1765

Filed: 5/14/2003 Examiner: A. Alanko

AMENDMENT UNDER 37 C.F.R. § 1.116

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Office Action dated, May 30, 2007, please amend the above-identified

application as follows on the accompanying pages.
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AMENDMENTS TO THE SPECIFICATION

This listing of amendments to the specification will replace all prior listings of

amendments to the specification made during prosecution of this application. Please amend

the specification as follows:

At Col. 2 Par. 5 continuing to before Col. 3 Par. 1, (in the BRIEF DESCRIPTION OF THE

DRAWINGS):

FIG. 1 is a simplified diagram of a plasma etching apparatus according to the present

invention; -

FIGS. 2A—2E are simplified configurations using wave adjustment circuits according to

the present invention;

FIG. 3 is a simplified diagram of a chemical vapor deposition apparatus according to the

present invention;

FIG. 4 is a simplified diagram of a stripper according to the present invention;

FIGS. 5A—5C are more detailed simplified diagrams of a helical resonator according to

the present invention;

FIG. 6 is a simplified block diagram of a substrate holder according to the present

invention;

FIG. 7 is a simplified diagram of a temperature control system according to an

embodiment of the present invention;

FIG. 8 is a simplified diagram of a fluid reservoir system according to an embodiment of

the present invention;
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FIG. 9 is a [simplified diagram of a] simplified diagram of a semiconductor substrate

according to an embodiment of the present invention; and

Fig. 10 is a simplified [flow diagram of a heating] process according to the present

invention.

At Col. 3, Par. 2 (in the DETAILED DESCRIPTION):

The etch apparatus includes a chamber 12, a feed source 14, an exhaust 16, a

product support check or pedestal 18, an inductive applicator 20, a radio frequency ("rf") power

source 22 to the inductive applicator 20, wave adjustment circuits 24, 29 (WACs), a radio

frequency power source 35 to the pedestal 18, a controller 36, an agile temperature control

means [19], and other elements. Optionally, the etch apparatus includes a gas distributor 17.

At Col. 11, Par. 3:

Fig. 4 is a simplified diagram of a resist stripper according to the present invention. The

present stripping apparatus includes similar elements as the previous described CVD apparatus.

The present stripping apparatus includes a chamber 112, a feed source 114, an exhaust 116, a

pedestal 118, which can be an agile temperature controlled chuck, an rf power source 122, a

ground 124, a helical resonator 126, and other elements. The helical resonator 126 includes a

coil 132, an outer shield 133, a wave adjustment circuit 400, and other elements. The chamber

can be any suitable chamber capable of housing a product 119 such as a photoresist coated wafer

for stripping, and for providing a plasma discharge therein. The plasma discharge is derived

3
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from a plasma source, which is preferably a helical resonator discharge or other inductive

discharge using a wave adjustment circuit or other techniques to selectively adjust phase/anti-

phase potentials. Of course, in some applications other configurations such as parallel plate

capacitive discharges and microwave powered discharges such as electron cyclotron resonance

machines, resonant cavities and slow [waver] wave applicator structures may also be suitable.

The present stripping apparatus provides for stripping or ashing photoresist, e.g., implant

hardened, etc. Further examples of such a stripping apparatus are described in the experiments

section below.

At Col. 14, Par. 2:

Fig. 6 is a simplified block diagram of a substrate holder 600 according to the present

invention. This diagram is merely an illustration and should not limit the scope of the claims

herein. One of ordinary skill in the art would recognize other Variations, modifications, and

alternatives. The substrate holder 600 or [suceptor] susceptor includes, among others, a lower or

backside surface 608, which includes a plurality of concentric zones 608A, 608B, 608C, and

608D. In a specific embodiment, each of the zones can be in fluidic communication with each

other and can be partly separated from each other. Each of the zones can have an inlet 613 and

an outlet 611. Fluid enters the inlet, traverses in an annular manner in the zone, and leaves the

outlet. A baffle can separate the inlet from the outlet. Each of the zones can have an inlet and

outlet, which are independent from the other inlets and outlets. Alternatively, the inlet and

outlets can be in fluid communication with each other.
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At Col. 14, Par. 4:

The fluid can be used to heat or cool the upper surface of the substrate holder. In a

specific embodiment, the fluid generally should have a relatively high thermal conductivity and

large heat capacity. The fluid should also be substantially non—corrosive, easy to transport, and

can withstand a relatively large temperature range and still maintain its fluid characteristics.

Additionally, the fluid should be able to be pumped and l_:)_e_substantially non-reactive with the

substrate holder material itself. The fluid can be any commercial heat transfer fluid selected for

the desirable temperature range. As noted, the substrate holder and upper surface cools down or

is heated up by way of the fluid. The fluid can traverse through the zones and can absorb thermal

energy or release thermal energy by an external heat transfer device such as the one described

below, but can be others.

At Col. 15, Par. 3:

The substrate holder has an upper surface, which holds an object in a secure manner

during processing. The upper surface is generally made of a suitable material that has desirable

heat transfer characteristics. In a specific embodiment, the upper surface is made using a low

thermal mass, high conductivity material. As merely an example, the upper surface can be a

diamond-like or diamond film overlying a copper or copper-like substrate. Of course, the type of

surface used depends upon the application.
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At Col. 15, Par. 4:

In a specific embodiment, the substrate holder also has temperature sensing units Qfi

such as the one shown in "SIDE-VIEW C." The temperature sensing unit can be any suitable

unit that is capable of being adapted to the upper surface of the substrate holder. Alternatively,

the temperature sensing unit can measure the temperature of the fluid or lower surface of the

substrate holder. As merely an example, the temperature sensing unit is a [“fluro-optic”]

"fluoroptic" sensor unit made by a company called Luxtron in Santa Clara, California.

Alternatively, the sensing unit can be [an] a [edge band] band edge IR sensor or the like. The

sensing unit is capable of measuring a variety of spatial locations along the upper or lower

surface of the substrate holder. The substrate holder can be implemented using a variety of -

systems for heating and/or cooling applications such as the one described below, but can be

others.

At Col. 16, Par. 3:

In a specific embodiment, system 700 operates in a manner to program a process

temperature of the substrate holder. In this process, the reservoir with a suitable heat transfer

fluid is maintained at a temperature below the desired process temperature. The fluid is

circulated through the substrate holder or wafer chuck by the pump. The fluid line downstream

of the pump is equipped with [the] an electrical heater which is capable of heating the fluid to a

desired temperature. The desired fluid temperature is determined by comparing the desired wafer

or wafer chuck set point temperature to a measured wafer or wafer chuck temperature (this
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measurement can performed with a thermocouple, thermistor, pyrometer, [fluor optic] fluoroptic

sensor or other sensing means). If the measured temperature of the wafer [of chuck] or chuck is

below the desired temperature, a suitable control algorithm such as a proportional controller or a

proportional-integral-derivative (i.e., PID) controller algorithm increases the temperature by

supplying more power to the heater.

At Col. 17, Par. 1:

In an alternative embodiment, FIG. 8 is a simplified diagram of a multiple fluid reservoir

system 800 according to an embodiment of the present invention. This diagram is merely an

illustration and should not limit the scope of the claims herein. One of ordinary skill in the art

would recognize other variations, modifications, and alternatives. As shown, system 800 depicts

an automatic system for agile temperature control of the substrate holder or wafer chuck 809

using two reservoirs 801, 803, but is not limited to two E can be more than two, if desirable.

The wafer chuck can be rapidly brought to temperature Tl by directing flow through

proportional control valve [V1] E to the wafer chuck. Similarly, the chuck can be brought

substantially to a temperature T2 by directing only a flow from the reservoir T2 to the wafer

chuck. Temperature sensor TC1 measures the temperature of the heat transfer fluid entering the

wafer chuck and sensor TC2 monitors temperature of fluid exiting the wafer chuck. Valves [V1

and V2] 805 and 807, are controlled by a control system which adjusts the total volumetric flow

rate of fluid flowing into the wafer chuck as well as the ratio of fluid flowing through [V1 and

V2] 805 and 807. The ratio is set so that the temperature monitored by TC1 is at a
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predetermined value selected to achieve a desired wafer chuck temperature. The flow rate of a

fluid flowing from both reservoir [1 and 2] 801 and 803 is metered by conventional means and

set to fix the temperature difference measured between [TC2 and TC2] TC1 and TC2 at a pre-

specified difference. This difference is selected to meet a temperature uniformity specification.

The temperature difference allowed is chosen so that etching nonuniforrnities caused by

temperature gradients are below a predetermined permissible level which includes an allowance

for normal variability in measurements, sensor, the control system etc. The flows can be digitally

controlled Q proportional metering values as illustrated or alternately they can be controlled

by computer-controlled variable speed pumps, as will be well known to those skilled in the art.

In addition to the sensors TC1 and TC2, it is convenient to monitor the top surface chuck

temperature and the wafer temperature so that TC1 can be selected to maintain the wafer

temperature within a specific amount of a wafer etching or CVD temperature (when the chuck

and etching temperature are greater than the temperature of the chamber walls, the wafer

temperature will generally be slightly less than the chuck temperature owing to heat transfer

resistance between the chuck and wafer and thermal coupling between the wafer and surrounding

chamber walls).
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At Col. 17, Par. 2 continuing to top of Col. 18:

FIG. 9 is a simplified diagram of [a simplified diagram of] a semiconductor substrate 900

according to an embodiment of the present invention. This diagram is merely an illustration and

should not limit the scope of the claims herein. One of ordinary skill in the art would recognize

other variations, modifications, and alternatives. As shown, the substrate is a stack of layers that

is to be patterned. The stack includes a dielectric layer such as a thin 100A gate oxide layer 903

on a substrate (e.g., silicon wafer) 901 on which 2000 A of tungsten silicide 907 or other material

is deposited on the conductive layer, which can be polysilicon 905. A masking layer such as 2

microns of photoresist 909 is spin coated over the tungsten silicide and patterned by conventional

photolithography techniques. The patterned layer includes an opening 911, which exposes the

underlying tungsten silicide layer. It is desired to anisotropically etch the stack down to the

silicon dioxide layer in order to define a patterned structure which can be an EEPROM device or

other integrated circuit element. Although this can be accomplished by etching in a conventional

parallel plate reactor using a chlorine bearing plasma, it can be difficult to avoid removing

excessive polysilicon during the overetching period, which is required to assure that the

polysilicon is completely removed from within the unmasked regions. Furthermore, the resist

mask must generally be removed after etching this stack. Since the temperature for the stack etch

(i.e., often 50° C. to [100° C.] 100° C.) is too low to achieve an adequate resist stripping rate

(generally a rate of a few microns per minute is desirable), stripping is often done in a separate

chamber [of] Q in separate resist stripping equipment.
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At Col. 18, Par. 1:

The temperature is programmed by use of this invention to achieve better control of the

etching process as well as to permit stripping the resist in the same chamber and [controlled]

control by the same process program which is used for stack etching.

At Col. 18, Par. 2

A process according to the present invention can be briefly outlined as follows:

(1) Provide patterned stack in chamber;

(2) Perform native oxide breakthrough using sulfur hexafluoride bearing plasma;

(3) Ignite chlorine bearing plasma;

(4) Etch tungsten silicide layer at a first substrate temperature;

(5) Detect polysilicon layer;

(6) Perform over etch to clear tungsten;

(7) Expose polysilicon;

(8) Etch polysilicon;

(9) Clear polysilicon to oxide;

(10) Stop chlorine bearing plasma;

(11) Feed oxygen;

(12) Ignite oxygen %;

(13) Strip photoresist at a second substrate temperature; and

(14) Extinguish oxygen plasma
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The above sequence of steps are merely examples to show an etching process that uses more than

one temperature. Here, the etching process for tungsten silicide and polysilicon occurs at a first

temperature and an ashing process occurs at a second temperature, where the first temperature is

lower than the second temperature. By way of the present invention, multiple temperatures can

be used in a single chamber to perform multiple processes. Details of the present invention are

shown by way of FIG. 10, for example.

At Col. 18, Par. 3:

Fig. 10 [is] am a simplified [flow diagram of a heating] process according to the

present invention. This [diagram] gigs is merely an illustration and should not limit the scope

of the claims herein. One of ordinary skill in the art would recognize other variations,

modifications, and alternatives. As shown, tt1ejr<=.i_s_ an isotropic breakthrough step during which

an SF6 plasma is [sued] use_d to remove very thin native oxide can be conducted at a low

temperature such as room temperature. Ordinarily the breakthrough step is conducted at a high

temperature. High temperatures have a serious disadvantage in that the etching rate of both

oxide and tungsten silicide by SF6 may be isotropic. Therefore the duration of the breakthrough

step, especially if the native oxide layer is thin, must often be limited to a few seconds to avoid

undesired undercut. At low temperature the etching rate is slower and therefore the extent to

which materials under the native oxide are etched is easier to control.
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At Col. 19, Par. 1:

At the end of the breakthrough [step] s.t_e13_, at time BB, the control program increases

within several seconds to a higher steady state value at time [C] E. The tungsten silicide is etched

at this temperature until this layer is breached at random locations on the wafer. This endpoint is

conveniently observed by a change in the slope of intensity of an optical light emission from the

plasma such as optical emission at 530 nm (point C in FIG. 10). The complete removal of the

unmasked tungsten silicide areas is similarly signaled by a change in light emission such as that

shown at point D (at time D all "patches" of the tungsten silicide are "cleared" from unmasked

polysilicon areas; the signal begins to rapidly decease at time D because at constant temperature,

polysilicon consumes chlorine more rapidly than tungsten silicide (e.g. a faster etch rate) and

optical emission at this wavelength originates from a chlorine species.

At Col. 19, Par. 2:

Since it is not practical to change chuck temperature, at this point the etch rate would

increase rapidly. As a consequence it can often be difficult to detect and terminate the

polysilicon etching step when the thin oxide layer isureached. Another problem associated with

the use of a single temperature for both silicide and polysilicon layers is that chlorine etching

processes often undercut (etch along the mask direction, sideways- e. g. the etch is partly

isotropic) silicon at the elevated temperatures suitable for a low residue tungsten silicide etch.

Therefore it is highly desirable and advantageous to reduce the etching temperature during the

polysilicon etch. The wafer temperature is gradually reduced at point [DD] D_ in order to achieve

12
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a slower and more anisotropic polysilicon etching step. The temperature necessary to etch

tungsten silicide and polysilicon during this temperature programmed sequence are schematically

compared in [the FIG] FIG. 10. As shown the [The] emission signal intensity increases when

the temperature is lowered because the rate of consumption of chlorine species by the etching

process is slowed (the rate decreases with decreasing temperature). Stopping the etch process [at

endpoint] beyond the endpoint where all of the silicon has “cleared,” denoted by E is also easier

and less critical because attack on the oxide has also slowed. Fig. 10 shows temperature changes

between BB and B and between points D and E occurring over intervals which subtend less than

about 5 percent of the tungsten silicide/polysilicon stack etching time.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application:

LISTING OF CLAIMS:

1-55. (canceled)

56. (previously presented) A method of etching a substrate in the manufacture of a

device, the method comprising:

placing a substrate having a film thereon on a substrate holder in a chamber, the substrate

holder having a selected thermal mass;

setting the substrate holder to a selected first substrate holder temperature with a heat

transfer device;

etching a first portion of the film while the substrate holder is at the selected first

substrate holder temperature;

with the heat transfer device, changing the substrate holder temperature from the selected

first substrate holder temperature to a selected second substrate holder temperature; and

etching a second portion of the film while the substrate holder is at the selected second

substrate holder temperature;

wherein the thermal mass of the substrate holder is selected for a predetermined

temperature change within a specified interval of time during processing; the predetermined

temperature change comprises the change from the selected first substrate holder temperature to

14
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the selected second substrate holder temperature, and the specified time interval comprises the

time for changing from the selected first substrate holder temperature to the selected second

substrate holder temperature.

57. (previously presented) The method of claim 56 wherein the second portion of the film

comprises a material composition that is different from the material composition of the first

portion of the film.

5 8. (previously presented) The method of claim 56 wherein the change from the first

substrate holder temperature to the second substrate holder temperature is an in—situ process

during the first portion etching and the second portion etching.

59. (previously presented) The method of claim 56 wherein the etching of the first

portion of the film and the etching of the second portion of the film are conducted in a

substantially constant plasma environment.

60. (previously presentea) The method of claim 56 wherein etching at least one of the

portions of the film comprises radiation.

61. (previously presented) The method of claim 56 wherein etching at least one of the

portions of the film is an ion bombardment aided process.

15
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62. (previously presented) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature; and

the first and the second substrate etching temperatures are in a known relationship to the

first and the second substrate holder temperatures.

63. (currently amended) The method of claim 62 wherein the first etching temperature is

within approximately one degree centigrade of the first substrate holder temperature and the

second etching temperature is within approximately one degree centigrade of the second

substrate holder temperature.

64. (previously presented) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature;

the first substrate etching temperature is higher than the second substrate etching

temperature; and

the first portion of the film is etched before the second portion of the film.

65. (previously presented) The method of claim 56 wherein:

1 6
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a first substrate etching temperature corresponds to the first substrate holder temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature;

the first substrate etching temperature is lower than the second substrate etching

temperature; and

the first portion of the film is etched before the second portion of the film.

66. (previously presented) The method of claim 56 wherein the substrate holder

comprises an electrostatic support chuck having a surface for supporting a substrate in a reaction

chamber, the electrostatic support chuck overlays a heat exchange region, and the heat exchange

region includes at least one fluid passage through which a fluid can be circulated to heat and/or

cool the substrate holder.

67. (previously presented) The method of claim 66 wherein the heat exchange region

includes at least two separate fluid passages, each fluid passage being configpred to have an

independent inlet and an independent outlet.

68. (previously presented) The method of claim 56 wherein the substrate holder heat

transfer device includes a plurality of heating elements.

69. (previously presentecb The method of claim 68 wherein the heating elements are

configured to selectively heat one or more zones of the substrate holder.

17
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70. (currently amended) A method of etching a substrate in the manufacture of a device,

the method comprising:

heating a substrate holder to a first substrate holder temperature with a heat transfer

device, the substrate holder having at least one temperature sensing unit,

placing a substrate having a film thereon on the substrate holder in a chamber;

etching a first portion of the film at a selected first substrate temperature; and

etching a second portion of the film at a selected second substrate temperature, the

selected second substrate temperature being different from the selected first substrate

temperature ,'

wherein substrate temperature is changed from the selected first substrate temperature to

the selected second substrate temperature, using a measured substrate temperature, within a

preselected time interval for processing, and at least the first substrate temperature or the second

substrate temperature, in single or in combination, is above room temperature.

71. (previously presented) The method of claim 70 wherein a continuous etching process

comprises etching the first portion of the film and etching the second portion of the film.

72. (previously presentecb The method of claim 70 wherein the substrate temperature

change is by at least heat transfer with the substrate using at least an electrostatic chuck.

18
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73. (previously presented) The method of claim 70 wherein the substrate temperature

change is by transferring heat energy using at least a pressure of gas behind said substrate.

74. (previously presented) The method of claim 70 wherein the first substrate temperature

is changed to the second substrate temperature by transferring energy using at least radiation.

75. (previously presented) The method of claim 70 wherein changing the substrate

temperature comprises selectively transferring energy in the form of heat from a substrate

temperature control system to the substrate holder.

76. (previously presented) The method of claim 70 wherein chan ging the selected first

substrate temperature to the selected second substrate temperature is an in—situ process while

etching the first film portion and etching the second film portion.

77. (previously presented) The method of claim 70 wherein the second portion of the film

comprises a material composition that is different from the material composition of the first

portion of the film.

78. (previously presented) The method of claim 70 wherein etching at least one portion of

the film comprises radiation.
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79. (previously presented) The method of claim 70 wherein etching at least one portion of

the film comprises an ion bombardment aided process.

80. (previously presented) A method of processing a substrate during the manufacture of

a device, the method comprising:

placing a substrate having a film thereon on a substrate holder within a chamber of a

plasma discharge apparatus, the plasma discharge apparatus comprising: a substrate temperature

control system comprising a substrate temperature sensor and a substrate temperature control

circuit operable to adjust the substrate temperature to a predetermined substrate temperature

value with a first heat transfer process; and a substrate holder temperature control system

comprising a substrate holder temperature sensor and a substrate holder temperature control

circuit operable to adjust the substrate holder temperature to a predetermined substrate holder

temperature value with a second heat transfer process;

performing a first film treatment of a first portion of the film at a selected first substrate

temperature‘,

with the substrate temperature control circuit, changing from the selected first substrate

temperature to a selected second substrate temperature, the selected second substrate temperature

being different from the selected first substrate temperature‘, and

performing a second film treatment of a second portion of the film at the selected second

substrate temperature;
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wherein the substrate holder is heated above room temperature during at least one of the

first or the second film treatments, and the substrate temperature control circuit is operable to

change the substrate temperature from the selected first substrate temperature to the selected

second substrate temperature within a preselected time period to process the film.

81. (previously presented) The method of claim 80 wherein the substrate temperature

control circuit comprises the substrate holder temperature control circuit.

82. (previously presented) The method of claim 80 wherein the substrate holder

temperature control circuit comprises the substrate temperature control circuit.

83. (previously presented ) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises the substrate

temperature being less than the substrate holder temperature.

84. (previously presented) The method of claim 80 wherein the second portion of the film

comprises a material composition that is different from the material composition of the first

portion of the film.
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85. (previously presented ) The method of claim 80 wherein at least one film treatment

selected from the first film treatment and the second film treatment, comprises selectively

transferring heat energy from the substrate holder to the substrate.

86. (previously presented ) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises selectively

transferring heat energy from the substrate to the substrate holder.

87. (previously presented) The method of claim 80 wherein at least one film treatment

selected from the first film treatment and the second film treatment, comprises maintaining the

temperature of the substrate holder above room temperature and selectively transferring heat

energy from the substrate into the substrate holder.\

88. (previously presented) The method of claim 80 wherein at least one film treatment

selected from the first film treatment and the second film treatment, comprises selectively

transferring energy in the form of heat to the substrate holder with the substrate temperature

control circuit and maintaining the substrate holder temperature above room temperature with the

substrate holder control circuit.
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89. (previously presented) The method of claim 80 wherein at least one film treatment

selected from the first film treatment and the second film treatment, comprises etching.

90. (previously presented) The method of claim 80 wherein at least one film treatment

selected from the first film treatment and the second film treatment, comprises chemical vapor

deposition.

91. (previously presented) The method of claim 80 wherein at least one film treatment

comprises maintaining the substrate temperature at a selected value from about 300 to 500

degrees centi grade.

92. (previously presented) The method of claim 80 wherein the first temperature is

changed to the second temperature by transferring heat using at least a pressure of gas behind the

substrate.

93. (previously presented) The method of claim 80 wherein the first substrate temperature

is changed to the second substrate temperature by transferring energy using at least radiation.
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94. (previously presented) A method of processing a substrate in the manufacture of a

device, the method comprising:

placing a substrate having a film thereon on a substrate holder in a processing chamber;

the processing chamber comprising the substrate holder, a substrate control circuit operable to

adjust the substrate temperature, a substrate holder temperature sensor, and a substrate holder\

control circuit operable to maintain the substrate holder temperature‘,

performing a first etching of a first portion of the film at a selected first substrate

temperature;

perfonning a second etching of a second portion of the film at a selected second

substrate temperature, the second temperature being different from the first temperature;

wherein at least one of the film portions is etched while heat is being transferred to the

substrate holder with the substrate holder control circuit; and

the substrate temperature control circuit effectuates the change from the first substrate

temperature to the second substrate temperature within a preselected time period.

95. (previously presented) The method of claim 94 wherein the etching of at least one of

the film portions comprises heat flow from the substrate holder into the substrate.

96. (previously presented) The method of claim 94 wherein the etching of at least one of

the film portions comprises heat flow from the substrate into the substrate holder.
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97. (previously presented) The method of claim 94 wherein the etching of at least one of

the film portions comprises maintaining the temperature of the substrate in the range of 50°C to

100°C.

98. (previously presented) The method of claim 94 wherein the preselected time period to

change from the first substrate temperature to the second substrate temperature subtends less

than about 5 percent of a total etching process time.

99. (cancelled).

100. (previously presented) A method for processing layers which are included in a stack

of layers positioned on a substrate, the method comprising:

placing the substrate on a substrate holder;

sensing a substrate holder temperature,

etching at least a portion of a first silicon—containing layer in a chamber while the

substrate is maintained at a selected first substrate temperature; and

etching at least a portion of a second silicon-containing layer in the chamber while the

substrate is maintained at a selected second substrate temperature;
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wherein the substrate holder is heated to a temperature operable to maintain at least one

of the selected first and the selected second substrate temperatures above 49°C, and

the substrate temperature is changed from the first substrate temperature to the second substrate

temperature with a control circuit operable to effectuate the changing within a preselected time

period that is less than the overall process time associated with the etching the first

silicon-containing layer and the second silicon-containing layer.

101. (previously presented) The method of claim 100 wherein the change from the first

substrate temperature to the second substrate temperature occurs within less than about 5 percent

of the total etching process time.

102. (previously presentecb The method of claim 100 wherein at least one layer is etched

in a chlorine-containing ambient.

103. (previously presented) The method of claim 100 wherein at least one

si1ic0n—containing layer is etched in a chlorine-containing ambient;

the first layer is a polysilicon layer, the second layer is a silicide layer and the stack

includes an oxide layer;

the second substrate temperature is higher than the first substrate temperature; and
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a portion of at least one layer is selectively etched relative to the oxide layer.

104. (previously presentecfl A method for manufacturing a device comprising an

integrated circuit; the method comprising:

transferring a substrate comprising a stack of layers including a silicide layer into a

chamber, the chamber comprising a substrate holder;

sensing the substrate holder temperature;

heating the substrate holder with a substrate holder control circuit and a heating device to

maintain the substrate holder at a temperature that is operable to effectuate a substrate

temperature above room temperature while processing the substrate;

processing the substrate on the substrate holder at a first substrate temperature; and

processing the substrate on the substrate holder at a second substrate temperature to etch

at least a portion of the silicide layer;

wherein the first substrate’ temperature is different from the second substrate temperature

and the first substrate temperature is changed to the second substrate temperature with a substrate

temperature control circuit within a preselected time to etch the silicide layer.

105. (cancelled)
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106. (previously presented) The method of claim 104 wherein the first substrate

temperature is changed to the second substrate temperature within a selected period of time by at

least heat transfer to the substrate using at least an electrostatic chuck.

107. (previously presented) The method of claim 104 wherein the first substrate

temperature is Chan ged to the second substrate temperature by transferring heat using at least a

pressure of gas behind the substrate.

108. (previously presented) The method of claim 104 wherein the first substrate

temperature is Chan ged to the second substrate temperature by transferring energy using at least

radiation.

109. (cancelled).

110. (previously presented) The method of claim 56 wherein the change from the first

substrate holder temperature to the second substrate holder temperature is effectuated with a

control circuit.
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111. (previously presented) The method of claim 56 wherein the substrate holder reaches

the second substrate holder temperature at approximately a selected time.

112. (previously presented) The method of claim 70 wherein the first substrate holder

temperature lS above room [6II1Q6I'Elt11I'C.

113. (previously presented) The method of claim 80 wherein at least one film treatment

comprises transferring energy from the substrate holder with a heat transfer device.

114. (previously presented) The method of claim 94 wherein the second portion of the

film comprises a material composition different from the first portion of the film.

115. (previously presented) The method of claim 94 wherein the substrate temperature is

the second substrate temperature at approximately a selected time.

116. (previously presented) The method of claim 104 comprising processing the substrate

while maintaining the substrate temperature at a selected value within 180 to 220 degrees

centigrade.
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117. (previously presented) The method of claim 104 comprising processing the substrate

while maintaining the substrate temperature at a selected value within 50 to 100 degrees

Centigrade.
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REMARKS

Applicant thanks the Examiner for graciously granting an interview and for her helpful

suggestions.

Prior to this amendment Claims 56-62, 64-98, 100-104, 106-108, and 110-117 were

allowed. Claim 63 was rejected and Claim 109 was objected to. Claims 1-55, 99 and 105 were

previously cancelled.

The Amendment to the Specification presented herein comprises the specification

amendments in the Amendment after Allowance under 37 CRF 1.312(a) made in Application

Serial No. 09/ 15 1,163 (issued as U.S. Patent No. 6,231,776 B 1) and the previously presented

Amendment to the Specification entered in this application Serial No. 10/439,245 on Feb. 21,

2006. As previously noted, the amended text of the Amendment after Allowance under 37 CRF

1.312(a) in Application Serial No. 09/151,163 was omitted from the printed U.S. Patent

6,231,776 B1 publication. This omission resulted in some discrepancies between the printed

specification and certain printed figures. Furthermore, the Feb. 21, 2006 Amendment to the

Specification was unintentionally entered using improper strikeout deletion pursuant to 37 CFR

1.121 rather than the prescribed bracket deletion under 37 CFR 1.530(d). Accordingly, the

instant Amendment to the Specification is formated pursuant to 37 CFR 1.530(d).

In the Amendment to the Specification entered on Feb. 21, 2006, a full paragraph at Col.

18, Par. 3 was erroneously labelled as being at “Col. 18, Par. 2”. The position of the amended

paragraph at C0]. 18, Par. 3 is correctly labelled herein.
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In the specification, before Col. 3 Par. 1, in the BRIEF DESCRIPTION OF THE

DRAWINGS, the line starting with “FIG. 9” is herein amended to correct a typographical error

in which the phrase “a simplified diagram of’ was twice repeated.

In the specification, at Col. 3, Par. 2 in the DETAH.ED DESCRIPTION there is an

erroneous reference to a reference numeral 19. In the Amendment After Allowance under 37

CFR § l.3l2(a) of the 09/151,163 application, by error only the digit “9” of the reference

numeral was deleted, instead of deleting the entire numeral “19”. By this amendment, the

erroneous reference to reference numeral “19” is deleted.

In the specification, at Col. 17, Par. 2, the first line is herein amended to correct a

typographical error in which the phrase “a simplified diagram of’ was twice repeated.

Claim 63 is currently amended pursuant to exarniner’s guidance, and Claim 109 is

cancelled.

Claim 70 is amended to correct a typographical error. The phrase “a measured wafer

temperature” in the previously presented claim should have referenced “a measured substrate

temperature.” It will be apparent that other language throughout the claim consistently references

a “substrate”, a “substrate temperature”, a film on a “substrate” and so forth.

Hence Claims 63 and 70 are pending in this application.

No new matter is added.

A supplemental declaration by the inventor under 37 CFR 1.175 is included herewith.
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CONCLUSION

In view of the above, reconsideration and allowance of this application are now believed

to be in order, and such actions are hereby solicited. If any points remain in issue which the

Examiner feels may be best resolved through a personal or telephone interview, the Examiner is

kindly requested to contact the undersigned at the telephone number listed below.

fully submitted, 9

1 0/
Daniel L. Flamm

Reg. No. 54,100

Telephone: (925) 947-1909

Facsimile: (925) 937-2754

Date: July 25, 2007
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I hereby certify that this correspondence is being deposited with the United
States Postal Service as first class mail in an envelope addressed to:

Altn: Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria.
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gggxgag NITED STATES PATENTAND TRADEMARK OFFICE

In re application of: Daniel L. Flamm Attorney Docket No.: 0A0301

Patent No.: 6,231,776 Bl

Issued: May 15,2001

Title: MULTI-TEMPERATURE PROCESSING

Mail Stop Reissue
Commissioner of Patents

P.O. Box 1450

Alexandria, VA 22313-1450

SUPPLENIENTAL DECLARATION BY INVENTOR

IN REISSUE APPLICATION

As a below-named inventor, I hereby declare that:

1. My residence and citizenship are stated below next to my name.

2. I have reviewed and understand the contents of the specification and claims of the

above—identified reissue application, including the claims and specification as amended by the

amendment attached hereto, and believe myself to be the original and first inventor of the

invention described and claimed in the aforesaid reissue application and in U.S. Letters Patent

No. 6,231,776 B1 on which said reissue application is based.

3. I do not know and do not believe that said invention was ever known or used in the

United States of America before the invention thereof by myself.

4. I acknowledge a duty to disclose information I am aware of which is material to

patentability as defined in 37 C.F.R. § 1.56.

5. I believe the original patent, U.S. Patent No. 6,231,776 B1, to be wholly or partly

inoperative as the patent claims less than I had the right to claim in the patent. This reissue is

broadening to correct the erroneous scope of the claims.

Page 1 of 2
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6. An example of error is that the previous issued claims failed to claim an inventive

method of performing a first film treatment at a first substrate temperature and a second film

treatment at a second substrate temperature in a plasma discharge apparatus, using a substrate

temperature sensor, a substrate holder temperature sensor, and a substrate temperature control

circuit, without limitation of a selected thermal mass of the substrate holder. Another example of

error is that the previously issued claims failed to include an inventive method of performing a

first film treatment of a first portion of a film at a selected first substrate temperature, and a

second film treatment of a second portion of the film at a selected second substrate temperature,

wherein the substrate holder is heated above room temperature during at least one treatment,

without a limitation that the first film treatment is etching a first portion of the film and the

second film treatment is etching asecond portion of the film.

All errors being corrected in this reissue arose without any deceptive intent on my

I declare further 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 issuing thereon.

Date: July 25, 2007

Daniel L. Flamm

476 Green View Drive Walnut Creek CA 94596
Residence Address

U.S.A.

Citizenship and Country of Residence

Page 2 of 2
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Application No. Applicantls)

10/439,245 FLAMM, DANIEL

Office Action Summary Examine,

Anita K. Alanko

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE § MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event. however. may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- if NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication. even if timely filed. may reduce any
earned patent term adjustment. See 37 CFR 1.704(1)).

Status

1) Responsive to communication(s) filed on 20 November 2006.

2a)E] This action is FINAL. 2b)l:I This action is non-final.

3)[:I Since this application is 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.

Disposition of Claims

4)X] CIaim(s) 56-98 100-104 and 106-117 is/are pending in the application.

4a) Of the above c|aim(s)_ is/are withdrawn from consideration.

5)® Claim(s) 56-62 64-98 100-104 106-108 and 110-117 is/are allowed.

6)E C|aim(s) 6_3 is/are rejected.

7)® Claim(s) Q9 is/are objected to.

8)[] Claim(s) __ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.

10)[] The drawing(s) filed on_ is/are: a)El accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)[:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made of a claim for foreign priority under 35 USC. § 119(a)-(d) or (f).

b)I:] Some " c)EI None of:

Certified copies of the priority documents have been received.

Certified copies of the priority documents have been received in Application No. __

Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

' See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) E Notice of References Cited (PTO-892) 4) [:1 Interview Summary (PTO-413)
2) D Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper N°(Sl/Ma” Date ___-
3) El Information Disclosure Statement(s) (PTO/SB/08) 5) D N°”°e °f '"f°""”3' Pate” App"°a"°"

Paper No(s)/Mail Date . 6) D Other: __-

U.S. Patent and Trademark Office .
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20070121
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Application/Control Number: 10/439,245

Art Unit: 1765

Claim Objections

Claim 109 is objected to under 37 CFR 1.75 as being a substantial duplicate of claim 57.

When two claims in an application are duplicates or else are so close in content that they both

cover the same thing, despite a slight difference in wording, it is proper after allowing one claim

to object to the other as being a substantial duplicate of the allowed claim. See MPEP

§ 706.03(k).

Claim Rejections - 35 USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the
subject matter which the applicant regards as his invention.

Claim 63 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for

failing to particularly point out and distinctly claim the subject matter which applicant regards as

the invention.

The tenn “substantially” in claim 63 is a relative tenn which renders the metes and

bounds of the claim indefinite. The term "high" is not defined by the claim, the specification

does not provide a standard for ascertaining the requisite degree, and one of ordinary skill in the

art would not be reasonably apprised of the scope of the invention. It is unclear which values of

temperatures are within the range of being “substantially” equal.

Allowable Subject Matter

Claims 56-62, 64-98, 100-104, 106-108, 110-117 are allowed.
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Claim 63 would be allowable if rewritten to overcome the rejection(s) under 35

U.S.C. 1 12, 2nd paragraph, set forth in this Office action and to include all of the limitations of

the base claim and any intervening claims.

Response to Amendment

The objection to the specification, rejection of claim 109 under 35 USC 251, and

rejection of claim 109 under 35 USC 112, 1“ paragraph are withdrawn since the “in a controlled

manner” and “before” have been deleted from the claims.

The rejection of claims 57, 68 and 103 under 35 USC 1 12, 2"“ paragraph is withdrawn

since “heat transfer means” has been deleted, proper basis for “plurality of heating elements” has

been added and “high” has been deleted.

The prior art rejections over JP 59-076876 are withdrawn. Applicant’s point is well

taken that JP 59-076876 does not teach selecting a thermal mass based on a predetermined

temperature change and specified interval of time for processing, as in the context of claim 56.

Although such a thermal mass may be inherent, there is no teaching to predetermine a

temperature change and interval of time, and based on that, to select the thermal mass of the

substrate holder. As to claim 70, JP 59-076876 does not teach changing the substrate

temperature by using a measured wafer temperature. Rather, JP 59-076876 changes temperature

based on the thickness that has been processed (page 6, lines 1-2). As to claim 94, JP 59-076876

fails to disclose a substrate holder temperature sensor. There is no motivation to provide one

since the substrate holder temperature is not used to control the process.
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The prior art rejections over Tsubone are withdrawn. Applicant’s point is well taken that

Tsubone does not teach heating, as in the context of claim 70. Rather, Tsubone has cooling. As

to claims 80, 94, 100 and 104, Tsubone fails to disclose a substrate holder temperature sensor.

Rather, Tsubone has a substrate temperature sensor 28. There is no motivation to add an extra

sensor that Tsubone does not use for process control since the substrate holder is maintained at

the same temperature during processing.

Response to Arguments

Applicant's arguments filed 11/20/06 have been fully considered but they are not

persuasive to the extent they still apply.

Claim 63 remains rejected under 35 USC 112 because of the term “substantially.”

Applicant argues that a specific embodiment defines the term to “within one degree Celsius.” ln

response, an example of what comprises “substantially” is not the same as a clear and distinct

definition, and therefore the metes and bounds of the claim are unclear. The definition provided

in the specification may be added to the claim to overcome the rejection.

Examiner notes that new claim text (new with respect to the issued patent) should be

underlined. The text of claims 99 and 105 should not be presented. In addition, a supplemental

oath should be submitted stating that all errors (i.e., amendments) occurred without deceptive

intent.
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Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in this

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply 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 shortened statutory period, then the shortened statutory period

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37

CFR l.l36(a) will be calculated from the mailing date of the advisory action. In no event,

however, will the statutory period for reply expire later than SIX MONTHS from the date of this

final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Anita K. Alanko whose telephone number is 571-272-1458. The

examiner can nonnally be reached on Mon-Fri until 2:30 pm (Wed until l 1:30).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the

organization where this application or proceeding is assigned is 703-872-9306.
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Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll—free).

Anita K Alanko

Primary Examiner
Art Unit 1765
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{-365476 Green View Drive
Walnut Creek, CA 945966459

T 925.947.1909
F 9259372754

d|f@mtag.eom

November 16, 2006

PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Docket No: OAO301

Daniel L. Flamm

Appln. No.: 10/439,245 Group Art Unit: 1765

Filed: 5/14/2003 Examiner: A. Alanko

RESPONSE TO NOTICE OF NON-COMPLIANT

AMENDMENT UNDER 37 C.F.R. 1.121

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

This is responsive to the Notice of Non—Compliant Amendment mailed on Oct. 18, 2006.

Please substitute the attached document which includes corrections believed to place the

Amendment Under 37 C.F.R. § 1.111 into compliance.

Furthermore, applicant has carefully reviewed all of the claims and claim markings

including the specific non-compliant marking cited in the Notice. Applicant confirmed that the

identifier cited in the Notice was non-compliant and found additional formality errors. The

errors comprised omitted struck out text, included struck out text that was not in the previously

presented claims, and omitted underscores. Furthermore, applicant found a typographical error

that the connective “from the” was repeated in the last paragraph of Claim 56 (e. g. “from the

from the”). These non-compliant and typographical formalities were unintentional..
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RESPONSE TO NOTICE OF NON-COMPLIANT Atty. Docket No.: OA030l

AMENDMENT UNDER 37 C.F.R. § 1.121 U.S. Application No. 10/439,245

The aforementioned issues have been corrected in the accompanying revised copy of the

Amendment Under 37 C.F.R. § 1.111. The instant revised Amendment is believed to be in

compliance. This response is mailed within the 30 day statutory period of the Notice.

Respectfully submitted,

gage/%~
Daniel L. Flamm

Reg. No. 54,100

Telephone: (925) 947-1909

Facsimile: (925) 937-2754

Date: November 16, 2006

I hereby certify that this comespondence is being deposited with the United
States Postal Service as first class mail in an envelope addressed to:

Attn: Box Missing parts
Assistant Commissioner for Patents
U. S. Patent and Trademark Office

Washington, D.C. 20231

On /6 Z046’
1

Daniel L. Flamm
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(go Walnut Creek, CA 945965459
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may October 2, 2006

PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Docket No: OA0301

Daniel L. Flamm

Appln. No.: 10/439,245 Group Art Unit: 1765

Filed: 5/14/2003 Examiner: A. Alanko

AMENDMENT UNDER 37 C.F.R. 1.111

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Office Action dated, June 1, 2006, please amend the above-identified

application as follows on the accompanying pages.

TABLE OF CONTENTS

AMENDMENTS TO THE CLAIMS ............................................................................................ ..2

REMARKS .................................................................................................................................. . .2 1
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application:

LISTING OF CLAIMS:

l.—55 (canceled)

56. (currently amended) A method of etching a substrate in the manufacture of a device,

the method comprising:

placing a substrate having a film thereon on a substrate holder in a chamber, the substrate

holder having a selected thermal mass;

setting the substrate holder to a selected first substrate holder temperature with a heat

transfer device;

etching a first portion of the film while the substrate holder is at the selected first

substrate holder temperature;

with the heat transfer device, changing the substrate holder temperature from the selected

first substrate holder temperature to a selected second substrate holder temperature; and

etching a second portion of the film while the substrate holder is at the selected second

substrate holder temperature;
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wherein the thermal mass of the substrate holder is selected for a predetermined

temperature change within a specified interval of time during processing; the predetermined

temperature change comprises the change from the selected first substrate holder temperature to

the selected second substrate holder temperature, and the specified time interval comprises the

time for changing from the selected first substrate holder temperature to the selected second

substrate holder temperature.

57. (currently amended) The method of claim 56 wherein the first—substrate—helder

 secondww 

%w portion of the film comprises a material composition that is

different from the material composition of the first portion of the film.

58. (currently amended) The method of claim 56 wherein the change from the first

substrate holder temperature to the second substrate holder temperature is an in—situ process

during the first portion etching step and the second portion etching step.

59. (previously presentezfl The method of claim 56 wherein the etching of the first

portion of the film and the etching of the second portion of the film are conducted in a

substantially constant plasma environment.
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60. (previously presented) The method of claim 56 wherein etching at least one of the

portions of the film comprises radiation.

61. (previously presented) The method of claim 56 wherein etching at least one of the

portions of the film is an ion bombardment aided process.

62. (previously presented) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature; and

the first and the second substrate etching temperatures are in a known relationship to the

first and the second substrate holder temperatures.

63. (previously presented) The method of claim 62 wherein the first etching temperature

is substantially the first substrate holder temperature and the second etching temperature is

substantially the second substrate holder temperature.

64. (previously presented) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature;
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the first substrate etching temperature is higher than the second substrate etching

temperature; and

the first portion of the film is etched before the second portion of the film.

65. (previously presented) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature;

the first substrate etching temperature is lower than the second substrate etching

temperature; and

the first portion of the film is etched before the second portion of the film.

66. (previously presented) The method of claim 56 wherein the substrate holder

comprises an electrostatic support chuck having a surface for supporting a substrate in a reaction

chamber, the electrostatic support chuck overlays a heat exchange region, and the heat exchange

region includes at least one fluid passage through which a fluid can be circulated to heat and/or

cool the substrate holder.

67. (previously presented) The method of claim 66 wherein the heat exchange region

includes at least two separate fluid passages, each fluid passage being configured to have an

independent inlet and an independent outlet.
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68. (currently amended) The method of claim 56 wherein the substrate holder @

transfer device includes a plurality of heating elements.

69. (previously presented) The method of claim 68 wherein the heating elements are

configured to selectively heat one or more zones of the substrate holder.

70. (currently amended) A method of etching a substrate in the manufacture of a device,

the method comprising:

heating the asubstrate holder to a first substrate holder eper-ating temperature with a heat

transfer device, the substrate holder havipg at least one temperature sensing unit,

placing a substrate having a film thereon on a th_e substrate holder in a chamber;

etching a first portion of the film at a selected first substrate temperature; and

etching a second portion of the film at a selected second substrate temperature, the

selected second substrate temperature being different from the selected first substrate

temperature;

wherein substrate temperature is changed from the selected first substrate temperature to

the selected second substrate temperature, using a measured wafer temperature, within a

preselected time interval for processing, and at least the first substrate temperature or the second

substrate temperature, in single or in combination, is above room temperature. eperat-in-g-the
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71. (previously presented) The method of claim 70 wherein a continuous etching process

comprises etching the first portion of the film and etching the second portion of the film.

72. (currently amended) The method of claim 70 wherein the&&+% 

-- - substrate

temperature change is by at least heat transfer with the substrate using at least an electrostatic

chuck.

73. (currently amended) The method of claim 70 wherein the fifiHa 

memng substrate temperature change is by transferring

heat energy using at least a pressure of gas behind said substrate.

74. (currently amended) The method of claim 70 wherein said me first substrate

temperature is changed to the second substrate temperature by transferring energy using at least

radiation.
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75. (previously presented) The method of claim 70 wherein changing the substrate

temperature comprises selectively transferring energy in the form of heat from a substrate

temperature control system to the substrate holder.

76. (previously presented) The method of claim 70 wherein changing the selected first

substrate temperature to the selected second substrate temperature is an in—situ process while

etching the first film portion and etching the second film portion.

77. (currently amended) The method of claim 70 wherein thee Q-r=st—pei=tie&

 the second portion of the film

e comprises a material composition that is different from the material

composition of the first_portion of the film.

78. (previously presented) The method of claim 70 wherein etching at least one portion of

the film comprises radiation.

79. (previously presented) The method of claim 70 wherein etching at least one portion of

the film comprises an ion bombardment aided process.
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80. (currently amended) A method of processing a substrate during the manufacture of a

device, the method comprising:

placing a substrate having a film thereon on a substrate holder within a chamber of a

plasma discharge apparatus, the plasma discharge apparatus comprising;% 

senser,—a substrate temperature control system i-nelud-i-H-g comprising a substrate temperature

sensor and a substrate temperature control circuit operable to adjust the substrate temperature to

a predetermined substrate temperature value with eaeeeute a first heat transfer process; and the

substrate-helder hewing a substrate holder temperature control system comprising a substrate

holder temperature sensor and a substrate holder temperature control circuit operable to adjust

the substrate holder temperature to a predetermined substrate holder temperature value with a

second heat transfer process;

performing a first film treatment of a first portion of the film at a selected first substrate

temperature;

with the substrate temperature control circuit, changing from the selected first substrate

temperature to a selected second substrate temperature, the selected second substrate temperature

being different from the selected first substrate temperature; and

performing a second film treatment of a second portion of the film at the selected second

substrate temperature;
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wherein the substrate holder is heated above room temperature during at least one of the

first or the second film treatments, and the substrate temperature control circuit is operable to

change the substrate temperature from the selected first substrate temperature to the selected

second substrate temperature within a preselected time period to process the film.

81. (currently amended) The method of claim 80 wherein the substrate temperature

control circuit system comprises the substrate holder temperature control circuit system.

82. (currently amended) The method of claim 80 wherein the substrate holder

temperature control circuit system comprises the substrate temperature control circuit system.

83. (previously presented ) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises the substrate

temperature being less than the substrate holder temperature.

84. (currently amended) The method of claim 80 wherein%b%m 
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 the second portion of the film

comprises a material composition that is different from the material composition of the first

portion of the film.

85. (previously presented ) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises selectively

transferring heat energy from the substrate holder to the substrate.

86. (previously presented ) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises selectively

transferring heat energy from the substrate to the substrate holder.

87. (previously presentecb The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises maintaining the

temperature of the substrate holder above room temperature and selectively transferring heat

energy from the substrate into the substrate holder.

88. (currently amended) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises selectively

ll
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transferring energy in the form of heat#em to the

substrate holder with the substrate temperature control circuit and maintaining the substrate

holder temperature above room temperature with the substrate holder control circuit.

89. (previously presented) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises etching.

90. (previously presented).The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises chemical vapor

deposition.

91. (currently amended) The method of claim 80 wherein at least one film treatment

comprises maintaining the substrate temperature at a selected value from about 300 to 500

 

92. (previously presented)'The method of claim 80 wherein the first temperature is

changed to the second temperature by transferring heat using at least a pressure of gas behind the

substrate.
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93. (previously presented) The method of claim 80 wherein the first substrate temperature

is changed to the second substrate temperature by transferring energy using at least radiation.

94. (currently amended) A method of processing a substrate in the manufacture of a

device, the method comprising:

placing a substrate having a film thereon on a substrate holder in a processing chamber;

the processing chamber comprising the substrate holder, a substrate control circuit operable to

adjust the substrate temperature ,a

substrate holder temperature sensor, and a substrate holder control circuit operable to maintain

tl1_e substrate holdertemperature 

holder;

performing a first etching of a first portion of the film at a selected first substrate

temperature;

performing a second etching of a second portion of the film at a selected second

substrate temperature, the second temperature being different from the first temperature;

wherein at least one of the film portions is etched while heat is being transferred from-tlae

wbm to the substrate holder with the substrate holder control circuit

 ;and
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effee-t-uati-n-g-a the substrate temperature control circuit effectuates the change in—the

wbm from the first substrate temperature to the second substrate temperature

within a speeifieel preselected time period. te—preeess—t~lae—fili=n=

95. (previously presented) The method of claim 94 wherein the etching of at least one of

the film portions comprises heat flow from the substrate holder into the substrate.

96. (previously presented) The method of claim 94 wherein the etching of at least one of

the film portions comprises heat flow from the substrate into the substrate holder.

97. (previously presented) The method of claim 94 wherein the etching of at least one of

the film portions comprises maintaining the temperature of the substrate in the range of 50°C to

100°C.

98. (currently amended) The method of claim 94 wherein the preselected eharaeteristie

time period to change from the first substrate temperature to the second substrate temperature

subtends less than about 5 percent of the 2_1 total etching process time.
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99. (cancelled) The method of claim 94 wherein the characteristic time period to change

from the first substrate temperature to the second substrate temperature subtends less than 15

percent of the total etching process time.

100. (currently amended) A method for processing layers which are included in a stack of

layers positioned on a substrate, the method comprising:

placing the substrate on a substrate holder;

sensing a substrate holder temperature,

etching at least a portion of a first silicon-containing layer in a chamber while the

substrate is maintained at a selected first substrate temperature; and

etching at least a portion of a second silicon—containing layer in the chamber while the

substrate is maintained at a selected second substrate temperature;

wherein the substrate holder temperature is heated Q maintained-abeye a temperature

sufi‘-ieiei+t—te allow eeritrell-in-g operable to maintain at least one of the selected first and the

selected second substrate temperatures above 49°C, and

the—ehai+ge the substrate temperature is changed from the first substrate temperature to the

second substrate temperature with a control circuit operable to

effectuate the changing within a preselected seleeted time period that is less than the overall
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process time associated with the etching the first silicon-containing layer and the second silicon-

containing layer.

101. (previously presented) The method of claim 100 wherein the change from the first

substrate temperature to the second substrate temperature occurs within less than about 5 percent

of the total etching process time.

102. (previously presented) The method of claim 100 wherein at least one layer is etched

in a chlorine-containing ambient.

103. (currently amended) The method of claim 100 wherein at least one silicon-

containing layer is etched in a chlorine—containing ambient;

the first layer is a polysilicon layer, the second layer is a silicide layer and the stack

includes an oxide layer;

the second substrate temperature is higher than the first substrate temperature; and

I H 1. 11.11.. I .1] _

a portion of at least one layer is selectively etched relative to the oxide layer.
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104. (currently amended) A method for manufacturing a device comprising an integrated circuit,

the method comprising:

transferring a substrate comprising a stack of layers including a silicide layer into a

chamber, the chamber comprising a substrate holder;

sensing the substrate holder temperature;

heating the substrate holder with a substrate holder control circuit and a heating device to

maintain a me_substrate holder ag temperature that is operable to place effectuate the a substrate

temperature above room temperature while processing the substrate;

processing the substrate i-n—t-he—ehambei= on the substrate holder at a first substrate

temperature; and

processing the substrate on the substrate holder at a second substrate

temperature to etch at least a portion of the silicide layer;

wherein the first substrate temperature is different from the second substrate temperature

and the first substrate temperature is changed to the second substrate temperature with a substrate

temperature control circuit within a preselected time to etch the silicide layer.
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105. (cancelled) The method of claim 104 where the first substrate temperature is less

than about 90 degrees Centigrade and the silicide layer is etched above about 99 degrees

centigrade.

106. (previously presented) The method of claim 104 wherein the first substrate

temperature is changed to the second substrate temperature within a selected period of time by at

least heat transfer to the substrate using at least an electrostatic chuck.

107. (previously presented) The method of claim 104 wherein the first substrate

temperature is changed to the second substrate temperature by transferring heat using at least a

pressure of gas behind the substrate.
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108. (previously presented) The method of claim 104 wherein the first substrate

temperature is changed to the second substrate temperature by transferring energy using at least

radiation.

109. (currently amended) The method of claim 56 wherein the 

second portion of the film comprises a material composition different from the first portion of

the film.

110. (currently amended) The method of claim 56 wherein the change from the first

substrate holder temperature to the second substrate holder temperature is effectuated with a

control circuit .

111. (previously presented) The method of claim 56 wherein the substrate holder reaches

the second substrate holder temperature at approximately a selected time.

112. (currently amended) The method of claim 70 wherein the first substrate holder

operating temperature is above room temperature.

113. (currently amended) The method of claim 80 wherein

ele¥iee:at least one film treatment comprises transferring energy from the substrate holder with a

heat transfer device.
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114. (Currently amended) The method of claim 94 wherein the second portion of the film

comprises a material composition different from the first portion of thefilm 

115. (currently amended) The method of claim 94 wherein the substrate reaehes

temperature is the second substrate temperature at approximately a selected time.

116. (currently amended) The method of claim 104 comprising processing the substrate

while maintaining the substrate temperature at a selected value within 180 to 220 degrees

centigrade. -

117. (currently amended) The method of claim 104 comprising processing the substrate

while maintaining the substrate temperature at a selected value within 50 to 100 degrees

centigrade.
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REMARKS

Applicant thanks the Examiner for graciously granting an interview and taking the time

to provide helpful explanations and suggestions.

Prior to this amendment Claims 56-98, 100-104, 106-117 were pending. Claims 1-55, 99

and 105 were previously cancelled.

Claims 56, 58, 68, 70, 72-74, 77, 80-82, 84, 88, 91, 94, 98-101, 103-105, 109, 110, and

112-117 are currently amended pursuant to examiner’s guidance..

The Office Action objected to the specification as failing to provide antecedent basis for

claims 100 and 109 and it rejected claim 109 under 35 U.S.C. 251. By this amendment these

objections and the 35 U.S.C. 251 rejection are mooted.

Claims 99 and 105 are cancelled. The claim identifiers were in error and have been

corrected.

Claims 57, 63, 68 and 103 were rejected under 35 U.S.C. 112.

Claims 56-62, 64, 70-71, 74-79, 109-112, and 114 were rejected under 35 U.S.C. 102(b)

as being as being anticipated by JP 59-076876.

Claims 70-82, 84-96, 98 and 113-115 were rejected under 35 U.S.C. 102(b) as being

anticipated by Tsubone et al (US 5,320,982).

Claims 97-98, 100-104, 106-108 and 116-117 were rejected under 25 U.S.C. 103(a) as

being unpatentable over Tsubone et al. (US 5,230,982) in view of Shin et al. (US 6,087,264).

Claims 83 and 112 were rejected under 35 U.S.C. 103(3) as being unpatentable over Tsubone et

al. (US 5,320,982) in view of Shin et al. (US 6,087,264) and Olson et al. (US 5,705,433).

21
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Claims 63, 65, 66-69 and 72-73 were rejected under 35 U.S.C. l03(a) as being

unpatentable over JP 59-076876 in View of Rossman et al. (US 6,077,357).

Claims 80-89, 91, 97-98, 100-104, 108, 113 and 116-117 were rejected under 35 U.S.C.

lO3(a) as being unpatentable over JP 59-076876 in view of Shin et al (US 6,087,264).

Claims 90, 92-93 and 106-17 were rejected under 35 U.S.C. l03(a) as being unpatentable

over JP 59-076876 in view of Shin et al. (US 6087264) and Rossman et al (US (6,077,357).

The amendments in Claims 56, 58, 68, 70, 72-74, 77, 80-82, 84, 88, 91, 94, 98-101, 103-

105, 109, 110, and 112-117 are believed to cure the issues raised by the examiner according to

the responses below.. No new matter has been added.

Hence Claims 56-98, 100-104, 106-117 are pending in this application. No new matter is

added.

1. Claim 56 Is Not Anticipated by JP 59-076876 Under 35 U.S.C. 102(b) Because by JP 59-

076876 Does Not Teach All of the Limitations.

At least, JP 59-076876 does not teach the limitations of setting the substrate holder to a

selected first temperature, selecting a thermal mass of the substrate holder for a predetermined

temperature change within a specified interval of time during processing, and a specified time

interval comprising the time for changing from the selected first substrate holder temperature to

the selected second substrate holder temperature.

JP 59-076876 (FIG. 4) merely teaches controlling temperature of two heat transfer fluid

reservoirs with controllers at 21 and 22 (to 30C and 60C respectively in the disclosed
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embodiment), not setting the temperature of the substrate holder (electrode) itself to a selected

first temperature.

The heating in FIG. 4 of JP 59-076876 is by a fluid. Two fluids are for the temperature

of the electrode 19. JP59—O7686 teaches to change electrode temperature by operating the three

way cocks 23 and 24 (p. 5, line 22) to divert one fluid, having a controlled temperature at a

reservoir, into the electrode (FIG. 4 clearly shows the arrangement corresponding to the “rough”

translated text at page 5, lines 13-15).

The actual temperature of the electrode 19 in FIG 4 is inherently determined by various

uncontrolled heat inputs and losses, including from heat transfer while flowing one fluid from

one of the reservoirs to the electrode (FIG. 4 shows the arrangement corresponding to the rough

translation at page 5, lines 13-15). Therefore, the controllers (control circuits) disclosed by JP

59-076876 are not operable for the substrate holder (electrode) temperature itself or for the

substrate temperature.

That the translation is crude and must be selectively read with caution as is apparent from

the very beginning of the Detailed Description on p.2. Merely by way of example, on page 2 the

terms (1) “overhanging effect” (lines 9-10), “MoC15 seems to be used as a main component"

(lines 17-18), “temperature dependability” (line 19) and “steam pressure” (line 19) are all poorly

translated or mistranslated. Applicant submits that it would be obvious to one of ordinary skill in

the art that “overhanging effect” refers to undercutting, that reference is to MoCl5 as a reaction

product, that a large temperature dependence is meant, and that line 19 refers to vapor pressure.

23
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II. Claim 70 Is Not Anticipated by Tsubone under 35 U.S.C. 102(b) At Least Because

Tsubone Does not Teach all of the Claim Limitations.

Tsubone does not teach heating the substrate holder with a heat transfer device or a

substrate holder having at least one temperature sensing unit. Tsubone teaches cooling a

substrate holder, not heating it.

Using a heat transfer medium is not heating. The paragraph cited by the examiner

beginning at col. 3, line 65 is about circulating a cooling medium (lines 65, 67). C014 line 1-2

makes reference to this as a “circulated heat [transfer] medium” (bracketed term inserted) as

evidenced by the construction and language immediately preceding and following (“the heat

transfer gas” at col 4: line 5, 8, 11, et seq.). Hence the referenced paragraphs merely disclose

circulating the medium through the sample bed.

Tsubone discloses cooling the substrate holder, not heating it. For example, at col. 2

lines 40-42 and col. 4, lines 52-54, Tsubone teaches that the sample bed is cooled by a cooling

medium. Tsubone teaches this further at col. 5, lines 27-31 and col. 6, lines 2-3. Moreover,

Tsubone teaches that when the substrate is slightly above room temperature at (region i—j)

“control is made in the same way as c—d (col. 8, lines 66-68; e.g. as Case I where the sample is

cooled to a predetermined temperature lower than room temperature - col. 8, lines 35-37). Hence

Tsubone teaches cooling the substrate holder for substrate temperature to be [slightly] above

I'OOl'l'l temperature.
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III. Claim 80 Is Not Anticipated by Tsubone under 35 U.S.C. 102(b) Because Tsubone Does

not Teach All of the Limitations

At least, Tsubone fails to disclose a plasma discharge apparatus having a substrate holder

temperature sensor, a control circuit operable to adjust the substrate holder to a predetermined

substrate holder temperature, and heating a substrate holder above room temperature during at

least one film treatment.

Tsubone does not teach sensing the temperature of a substrate holder, heating a substrate

holder or a system for adjusting the temperature of a substrate holder to a predetermined

substrate holder temperature value. Tsubone merely discloses a predetermined temperature of a

heat medium before it is sent to the sample bed (col 4, lines 1-3, col. 5, lines 29).and pipes 10 in

FIG. 1). Tsubones does not teach adjusting a predetermined temperature of the sample bed.

Only the cooling medium is determined, and held at a static temperature of —6OC in an

embodiment.

IV. Claim 80 is Not Made Unpatentable by Any Combination of JP 59-076876, Shin or

Tsubone Under 35 U.S.C. § 103(a) Because No Combination of These References Disclose

or Suggest All of the Claim Limitations; Furthermore There is No Suggestion or

Motivation to Combine JP 59-076876 or Tsubone with Shin.

There is nothing in Tsubone, JP59-076876 or Shin, alone or in combination to suggest a

substrate holder temperature sensor, a substrate holder control circuit operable for adjusting the

substrate holder to a predetermined substrate holder temperature, and heating the substrate holder

above room temperature for performing one of two film treatment steps. As well there is

25
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nothing in any combination of Tsubone, IP59-076876, or Shin, to suggest changing from a

selected first substrate temperature to a selected second substrate temperature within a

preselected time period with the substrate holder maintained above room temperature during at

least one of the steps.

Examiner references mention of a controller in JP—076876. However, as pointed out in

(1) above, JP 59—076876 only discloses two controllers that are for controlling the static

temperature of two heat transfer fluid reservoirs, numerals 21 and 22 in FIG. 4 of JP-076876 (to

30C and 60C respectively). There is no control circuit for the temperature of the substrate holder

or for the temperature of the substrate, nor is there any substrate holder temperature sensor

disclosed.

Furthermore, as pointed out by Tsubone (col. 1, lines 44-47), under JP 59-076876, the

time for changing from one temperature to another temperature depends on the undisclosed

physical properties and characteristics of system and heat transfer embodiments and is very long.

JP-076876 teaches nothing to have a control circuit direct adjust temperature change..

There is no motivation for combining Shin with JP-076876 or Tsubone because Shin

teaches etching should preferably be in the range of -50C to OC at one selected temperature.

Shin discloses that temperature has a relatively small effect on etch rate (less than about 5-10%

when temperature is changed by as much as l00C — see FIG. 5) and that bias power is the

dominant effective variable at any one temperature within this preferred range (in Shin: Claim 1,

FIG 5 and col. 4, lines 54-57, and col. 5, lines 2-9). Tsubone teaches lowering temperature is for
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better (higher) selectivity (i.e. col. 1, lines 25-29, col. 7, lines 6-10), counter to Shin which

teaches higher selectivity is at higher temperatures.

Shin discloses that an active reaction at the sidewalls is reduced at lower temperature of

the substrate so that oxide by products such as TiO can serve as a protective layer (Col. 4, lines

27-30). Shin also discloses that the TiSix layer may not be completely etched at higher

temperatures because etching selectivity between a polysilicon layer and a TiSix layer is greater

at higher substrate temperatures, thereby causing residues (col. 4, lines 33-3 6). Hence Shin

teaches away from etching the silicon layers at higher temperature because of the greater

likelihood of residues and a compromised profile. Shin makes it very clear that etching the two

silicon-containing layers is preferably at a single temperature from —50C to OC (claims 1, 5 and

9) with selected bias power.

V. Claim 94 Is Not Anticipated by Tsubone under 35 U.S.C. 102(b) Because Tsubone Does

not Teach All of the Limitations

Tsubone fails to disclose a substrate holder having a temperature sensor and a control

circuit for maintaining the temperature of the substrate holder. Tsubone teaches that the

circulated heat medium temperature is merely controlled to a predetermined temperature before

it is sent to the sample bed (col 4, lines 1-3). He shows no control circuit or temperature sensor

for the sample bed.

Furthermore, Tsubone does not teach transferring heat to the substrate holder with a

control circuit.
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VI. Claim 100 is Not Anticipated by JP S9-076876 Under 35 U.S.C. § 102 At Least Because

JP 59-076876 Does not Teach Changing Temperature with a Control Circuit, Sensing a

Substrate Holder Temperature or a Second Temperature at a Selected Time.

There is nothing in JP59—O76876 that teaches a control circuit for performing any

temperature change. Furthermore JP-076876 does not teach operably changing any temperature

within a preselected time or sensing the temperature of a substrate holder.

JP—076876 merely teaches a fluid temperature controller that to control the static

temperature of a heat transfer fluid, not of an electrode or a substrate.

The lines cited by the examiner reference teach two distinct controllers, each of which is

for maintaining the static temperature of a fluid source in a conventional manner. . JP59—076876

has no disclosure to change any temperature during a process with either of these controllers.

JP59-07686 discloses changing the temperature of an electrode is by merely switching

three way cocks 23 and 24. Therefore the manner of temperature change is subject to the

vicissitudes of the characteristics of the cocks, the manner in which the cocks are operated, and

undisclosed physical properties of embodiments (e. g. volume, mass, fluid flow rates, heat

transfer resistances etc.). Therefore, JP59-07686 teaches nothing about effectuating a

temperature change with a control circuit.

Furthermore, it was understood by those of ordinary skill in the art that a temperature

change effected by conventional equipment disclosed by JP59-07686 would require excessive

time to be useful. Tsubone points out that JP59-07686 did not consider the time for a change

between two different temperatures (Col. 1, lines 45-55) and that the time for attaining a

predetermined processing condition with this JP59-07686 method is inherently long.
28



Page 181 of 429

AMENDMENT UNDER 37 C.F.R. § 1.111 Atty. Docket No.: OA0301

U.S. Application No. 10/439,245

Also, it would be obvious to one of ordinary skill in the art that the three lines of

temperature in FIG. 5 of JP59-07686 are fictitious (e.g. it only an illustrative drawing). This is at

least because heat transfer relations require a smooth S—shaped transition between the

(horizontal) steady states (e. g. the “kinks,” aka first derivative singularities, are not physically

possible). Thus this drawing does not disclose the characteristic of a transition. Moreover, the

translation is rough and thereby unreliable as pointed out in Section I, above.

In conclusion, Claim 100 is not anticipated by JP 59-076876.

VII. Claim 100 is Patentable Over JP 59-076876 in View of Shin Under 35 U.S.C. § 103(a)

At Least Because No Combination of JP 59-076876 and Shin Teaches Changing :1

Temperature with a Control Circuit, Reaching a Second Temperature within a Preselected

Time Period or Sensing a Substrate Holder Temperature, and There is No Suggestion to

Combine.

There is nothing in IP59-076876 that teaches changing a temperature with a control

circuit for the reasons set forth in Section VI above. Neither JP—076876 or Shin disclose

changing a temperature within a preselected time period that is less than the overall process time

associated with etching the first silicon containing layer and the second silicon containing layer.

Furthermore, as pointed out in Section IV above and in Section VIII below, there is no

motive or suggestion to combine JP 59—O76876 with Shin because Shin teaches away from

etching the silicon layers at higher temperature (e.g. above 49C) and teaches that etching the two

silicon-containing layers is preferably at a single temperature from -50C to OC with a selected

bias power.
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VIII. Claim 100 is Patentable Over a Combination of Tsubone in View of Shin Under 35

U.S.C. § 103(a) Because These References Fail to Include All of the Limitations of the

Claim.

Neither Tsubone nor Shin, alone or in any combination disclose sensing a substrate

holder temperature. Furthermore, neither Tsubone nor Shin teach etching a first portion of a

silicon-containing layer in a chamber while the substrate is maintained at a selected first

temperature and etching a portion of a second silicon-containing layer in the chamber while the

substrate is maintained at a second substrate temperature; wherein the substrate holder

temperature is heated above a temperature sufficient to allow controlling at least one of the

selected first and the selected second substrate temperatures above 49C.

Furthermore, there is no motivation for combining Tsubone with Shin because Shin

teaches etching two layers in one step and etching preferably in the range of -SOC to OC at one

selected temperature. Shin discloses that temperature has a relatively small effect on etch rate

(less than about 5-10% when temperature is changed by as much as lOOC — see FIG. 5) and that

bias power is the leading effective variable within this preferred range (see claim 1, FIG 5 and

col. 4, lines 54-57 and col. 5, lines 2-9).

Tsubone teaches changing temperature for high selectivity, particularly when overetching

(col. 1, lines 25-29, 31-35 and col. 7 lines 5-10). In contradistinction, Shin teaches selecting

temperature for a desirable profile, not for selectivity between the two silicon-containing layers.

Shin discloses that an active reaction at the sidewalls is reduced by lowering temperature of the

substrate so that oxide by products such as TiO can serve as a protective layer (Col. 4, lines 27-

30). Shin further discloses that the TiSix layer may not be completely etched at higher
30
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temperatures because etching selectivity between a polysilicon layer and a TiSix layer is higher

with an increase in the temperature of the substrate, causing residues (col. 4, lines 33-36 and Fig.

5). Hence Shin teaches away from etching the silicon layers at higher temperature and discloses

that etching the two silicon-containing layers is preferably at a single temperature from —50C to

OC (claims 1, 5 and 9) with a selected bias power.

IX. Claim 104 is Patentable Over Tsubone in View of Shin Under 35 U.S.C. § 103(a)

Because These References, Separately or in Combination, Fail to Disclose All of the

Limitations of the Claim and There Is No Motivation to Combine.

Neither Tsubone, nor Shin, or Tsubone in view of Shin teach or suggest all of the

limitations of Claim 104. For example, neither Tsubone nor Shin disclose sensing the substrate

holder temperature. As well neither suggest heating a substrate holder with a heating device and

a substrate holder control circuit to maintain a substrate holder temperature operable to effectuate

a substrate temperature above room temperature while processing a substrate on a substrate

holder at a first substrate temperature; and processing the substrate on the substrate holder a

second substrate temperature to etch at least a portion of the silicide layer within a preselected

time to etch the silicide layer.

Moreover there is no motivation to combine and no suggestion or motivation to etch a

silicide layer above room temperature based on a combination. The Tsubone reference and the

Shin art both teach that etching a substrate below room temperature is preferred. However

Tsubone teaches higher selectivity at lower temperature (Tsubone Col. 7, lines 5-10, lines 40-45)

31
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whereas Shin teaches the opposite lower selectivity at lower temperature. Furthermore, Shin

teaches substrate temperature less than room temperature, at -50 to 0C, is preferred.

As for teaching away from a combination to etch at high temperature, Shin discloses a

substrate temperature less than room temperature, at -50 to 0C, is advantageous both for sidewall

protection and avoiding residues, as already pointed out in the discussion in Sections IV and VIII

above. The purpose of Shin is to etch TiSix and Si layers (numerals 8 and 6 in FIG.l of Shin)

together in one step and obtain a desirable profile. There is nothing in these references to

suggest the possibility of improving profile by changing temperature during the etching. Shin

discloses the advantages of etching both layers at a temperature below room temperature, with

selected pressure, power, etc. for a desirable profile of the two-layer stack. Still further, the

purpose of Shin is to etch both silicon-containing layers with a single set of process variables

without etching an oxide layer (numeral 4 in FIG 1). It was known to those of ordinary skill in

the art that selectivity for etching over oxide usually improves as temperature is lowered (see, for

example, pps.118—l21 Plasma Etching, An Introduction, Academic Press, 1989, eds. D. M.

Manos, D. L. Flamm).. For this reason as well, one of ordinary skill in the art would have

motivation to perform the Shin process below room temperature and not above.

X. Claim 104 is Patentable Over JP 59076876 in View of Shin Under 35 U.S.C. § l03(a)

Because These References, Separately or in Combination, Fail to Disclose All of the

Limitations of the Claim and There Is No Motivation to Combine.

Neither JP 59-076876, nor Shin, or JP 59-076876 in view of Shin teach or suggest all of

the limitations of Claim 104. For example, neither JP 59-076876 nor Shin suggest sensing the
32
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substrate holder temperature. As well neither disclose heating a substrate holder with a heating

device and a substrate holder control circuit maintaining a substrate holder temperature operable

to effectuate a substrate temperature above room temperature. Moreover, neither disclose

processing a substrate on a substrate holder at a first substrate temperature; and processing the

substrate on the substrate holder at second substrate temperature to etch at least a portion of the

silicide layer within a preselected time to etch the silicide layer.

As already pointed out in the preceding sections, JP 59-076876 discloses neither a control

circuit for the temperature of the substrate nor changing any temperature with a control circuit.

Furthermore, for reasons already set forth in Section XI above, there is no suggestion or

motivate to combine these references because Shin teaches to a substrate in the range of -50C to

0C for better sidewall protection, less propensity for forming residue, and a desirable profile in

one processing step.

XI. Dependent Claims 57-69,71-79, 81-93, 95-99, 101-103, and 105-117 Are Allowable at

least for the Reasons Enumerated in Sections I-VIII Above.

Claims 57-62 and 109-1 11 include all of the limitations of Claim 1. Since it is believed

that Claim 1 is allowable for the reasons enumerated above, it is respectfully submitted that the

Claims 57-69 and 109-111 depending on Claim 1 are also allowable.

Claims 71-79 and 112 include all of the limitations of Claim 70. For the reasons

enumerated above, it is respectfully submitted that Claims 71-79 and 112 should be allowed.



Page 186 of 429

AMENDMENT UNDER 37 C.F.R. § 1.111 Atty. Docket No.: OA0301

U.S. Application No. 10/439,245

Claims 81-93 and 113 include all of the limitations of Claim 80. Hence it is respectfully

submitted that Claims 81-93 and 113 should be allowed for the reasons above.

Claims 95-99 and 114-115 include all of the limitations of Claim 94. For the reasons

above, it is respectfully submitted that Claims 95-99 and 114-115 are allowable for the reasons

above.

Claims 101-103 and 116-117 include all of the limitations of Claim 100. For the reasons

above, it is respectfully submitted that Claims 95-99 and 116-117 are allowable for the reasons

above.

Claims 106-108 include all of the limitations of Claim 105. For the reasons above, it is

respectfully submitted that Claims 106-108 are allowable for the reasons above.

XII. “In a controlled manner” with Reference to the Previously Presented Claim 100

Under 35 U.S.C. § 112 Is Supported By the Specification .

At least at col. 2, line 34-36 teaches “effecting a suitable controlled change in

temperature,” Furthermore there is detailed description of various embodiments to change

various temperatures in a controlled manner (for example cols. 16 and 17).

XIII. The Term “a plurality of heating elements” in Claim 56 with Reference to 35 U.S.C. §

112 is Supported in the Specification.

Embodiments having a “plurality of heating elements” are taught at least in col. 15, lines
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XIV. The Term Substantially in Claim 63 is Supported by the Specification and Does Not

Render the Claim Indefinite Under 35 U.S.C. § 112.

The term “substantially” to reference a similarity of temperatures has antecedent basis in

the specification at least at col. 15, line 23, col. 17 line 18. The term “substantially” is not

indefinite per se (MPEP 2l73.05(b) (D.)). Applicant further points out that the specification

provides a guideline for a temperature being substantially the same as another at col. 15, 1ine2

23-28. “Providing a substantially uniform temperature” (at line 23) is “in a specific

embodiment,” (at line 25) “within one degree Celsius” (at line 25). Therefore the term is

sufficiently definite in view of the specification.

VII. Conclusion

In view of the above, reconsideration and allowance of this application are now believed

to be in order, and such actions are hereby solicited. If any points remain in issue which the

Examiner feels may be best resolved through a personal or telephone interview, the Examiner is

kindly requested to contact the undersigned at the telephone number listed below.

ectfully submitted,

Daniel L. lamm

Reg. No. 54,100

Telephone: (925) 947-1909

Facsimile: (925) 937-2754

Date: October 2, 2006
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Dflice
Address: COMMISSIONER FOR PATENTS

PO. Box I450
Alexandria, Virginia 22313-1450
www.uspxo.gov

" APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION N0. '

l0/439,245 05/14/2003 Daniel L. Flamm 5963

7590 l0/l 8/2006 EXAMINER

Daniel L. Flamm ALANKO, ANITA KAREN
476 Green View Drive

Walnut Creek, CA 94596
I765

DATE MAILED: I0/l 8/2006

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO—90C (Rev. 10/03)
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Application No. Applicant(s)

Notice of Non-Compliant 10439245 —

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

The amendment document filed on 06 October 2006 is considered non-compliant because it has failed to meet the
requirements of 37 CFR 1.121 or 1.4. In order for the amendment document to be compliant, correction of the following
item(s) is required.

THE FOLLOWING MARKED (X) lTEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT:
E] 1. Amendments to the specification:

D A. Amended paragraph(s) do not include markings.
[I B. New paragraph(s) should not be underlined.
Cl C. Other

C] 2. Abstract:
[I A. Not presented on a separate sheet. 37 CFR 1.72.
[:1 B. Other

I] 3. Amendments to the drawings:
[I A. The drawings are not properly identified in the top margin as “Replacement Sheet," "New Sheet," or

"Annotated Sheet” as required by 37 CFR 1.121(d).

[:| B. The practice of submitting proposed drawing correction has been eliminated. Replacement drawings
showing amended figures, without markings, in compliance with 37 CFR 1.84 are required.

[:1 C. Other

IE 4. Amendments to the claims:
[I A. A complete listing of all of the claims is not present.
D B. The listing of claims does not include the text of all pendingclaims (including withdrawn claims)
IZI C. Each claim has not been provided with the proper status identifier, and as such, the individual status

of each claim cannot be identified. Note: the status of every claim must be indicated after its claim
number by using one of the following status identifiers: (Original), (Currently amended), (Canceled),
(Previously presented), (New), (Not entered), (Withdrawn) and (Withdrawn—currently amended).

D D. The claims of this amendment paper have-not been presented in ascending numerical order.
E. Other: claim 101 is identified as "currently amended" but there are no markings to show changes.

[I 5. Other (e.g., the amendment is unsigned or not signed in accordance with 37 CFR 1.4):

For further explanation of the amendment format required by 37 CFR 1.121, see MPEP § 714.

TIME PERIODS FOR FILING A REPLY TO THIS NOTICE:

1. Applicant is given no new time period if the non-compliant amendment is an after-final amendment, an amendment
filed after allowance, or a drawing submission (only). If applicant wishes to resubmit the non—compliant after-final
amendment with corrections, the entire corrected amendment must be resubmitted.

Applicant is given one month, or thirty (30) days, whichever is longer, from the mail date of this notice to supply the
correction, if the non-compliant amendment is one of the following: a preliminary amendment, a non-final amendment
(including a submission for a request for continued examination (RCE) under 37 CFR 1.114), a supplemental
amendment filed within a suspension period under 37 CFR 1.103(a) or (c), and an amendment filed in response to a
Quayle action. If any of above boxes 1. to 4. are checked, the correction required is only the corrected section of the
non-compliant amendment in compliance with 37 CFR 1.121.

Extensions of time are available under 37 CFR 1.136(a) only if the non-compliant amendment is a non-final
amendment or an amendment filed in response to a Quayle action.

Failure to timely respond to this notice will result in:
Abandonment of the application if the non-compliant amendment is a non-final amendment or an amendment
filed in response to a Quayle action; or

Non-entry of the amendment if the nn—co . liant amendment is a preliminary amendment or supplemental
amendment. I 2
Veronica Augburn-Seaforth ' 1 5712720988
Leal Instruments Examiner LIE , if a avg: Telehone No.

U.S. Patent and Trademark Office Part of Paper No.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark OfficeAddress: COMMISSIONER FOR PATENTS

P.O. Box I450
Alexandria. Virginia 22313-1450www.uspIo.gnv

APPLICATION NO. FILING DATE FIRST NAMED TNVENTOR ATTORNEY DOCKET NO. CONFIRMATION N0.

10/439,245 05/ I 4/2003 Daniel L. Flamm ' ' 5963
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DATE MAI LED: 10/] 1/2006

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO—90C (Rev. 10/03)
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Application No. AppIicant(s)

10/439,245 FLAMM, DANIEL L.

Interview Summary E Ixam ner

Anita K. Alanko

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

(1) Anita K. A/anko. (3)J. Davis Gilmer.

(2) Daniel L. Flamm. (4) .

Date of Interview: 30 Segtember 2006.

Type: a)IX] Telephonic b)I:I Video Conference

c)|:| Personal [copy given to: 1)EI applicant 2)I:] applicant's representative]

Exhibit shown or demonstration conducted: d)I:] Yes e)E| No.
If Yes, brief description:

Claim(s) discussed:

Identification of prior art discussed: JP 59-076876: Tsubone.

Agreement with respect to the claims f)[j was reached. mg was not reached. h)D N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: discussed obiection to sgecification, 1 12 reiection and Qrior art reiections. Claim
/imitations of selecting a thermal mass, heating the substrate holder and including a control circuit were discussed
since JP '876 has a three-—waz cock and not a control circuit and Tsubone is directed to cooling, not heating.

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

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE

INTERVIEW. (See MPEP Section 713.04). It a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS

INTERVIEW DATE, O_R THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

4/?" fl¢ /L4‘ m.$x"nfi‘u<o‘ £5’
PRIMARY EXAMINER

Examiner Note: You must sign this form unless it is an

Attachment to a signed Office action. Examiner's signature, if required
US. Patent and Trademark Office

PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20060930
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP). Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any lace—to—face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 USC. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise. stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant‘s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
Application Number (Series Code and Serial Number)
Name of applicant
Name of examiner
Date of interview

Type of interview (telephonic, video-conference, or personal)
Name of par1icipant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
An indication whether or not an exhibit was shown or a demonstration conducted

An identification of the specific prior art discussed
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.
The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,

an identification of the claims discussed,2)
3) an identification of the specific prior an discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner)

6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

lfthe claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version ofthe
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK“ on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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fl 476 Green View Drive
Walnut Creek, CA 94596-5459

T 925.947.1909
F 9253372754

dlf@mtag.oorn

October 2, 2006

PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Docket No: OA0301

Daniel L. Flamm

Appln. No.: 10/439,245 Group Art Unit: 1765

Filed: 5/14/2003 Examiner: A. Alanko

AMENDMENT UNDER 37 C.F.R. 1.111

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Office Action dated, June 1, 2006, please amend the above—identified

application as follows on the accompanying pages.

TABLE OF CONTENTS

AMENDMENTS TO THE CLAIMS ..................... ..................................................................... ..2

REMARKS ................................................. ..: .............................................................................. ..2l

10/10/2006 CHGUYEH2 00000018 10439245
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AMENDMENT UNDER 37 C.F.R. § 1.1 11 Atty. Docket No.: OA0301

U.S. Application No. 10/439,245

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application:

LISTING OF CLAIMS:

l.—55 (canceled)

56. (currently amended) A method of etching a substrate in the manufacture of a device,

the method comprising:

placing a substrate having a film thereon on a substrate holder in a chamber, the substrate

holder having a selected thermal mass;

setting the substrate holder to a selected first substrate holder temperature with a heat

transfer device;

etching a first portion of the film while the substrate holder is at the selected first

substrate holder temperature;

with the heat transfer device, changing the substrate holder temperature from the selected

first substrate holder temperature to a selected second substrate holder temperature; and

etching a second portion of the film while the substrate holder is at the selected second

substrate holder temperature;
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U.S. Application No. 10/439,245

wherein the thermal mass of the substrate holder is selected for a predetermined

temperature change within a specified interval of time during processing; the predetermined

temperature change comprises the change from the from the selected first substrate holder

temperature to the selected second substrate holder temperature, and the specified time interval

comprises the time for changing from the selected first substrate holder temperature to the

selected second substrate holder temperature.

57. (currently amended) The method of claim 56 wherein the

 second 

 portion of the film comprises a material composition that is

different from the material composition of the first portion of the film.

58. (currently amended) The method of claim 56 wherein the change from the first

substrate holder temperature to the second substrate holder temperature is an in—situ process

during the first portion etching step and the second portion etching step.

59. (previously presented) The method of claim 56 wherein the etching of the first

portion of the film and the etching of the second portion of the film are conducted in a

substantially constant plasma environment.
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U.S. Application No. 10/439,245

60. (previously presented) The method of claim 56 wherein etching at least one of the

portions of the film comprises radiation.

61. (previously presented) The method of claim 56 wherein etching at least one of the

portions of the film is an ion bombardment aided process.

62. (previously presented) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature; and

the first and the second substrate etching temperatures are in a known relationship to the

first and the second substrate holder temperatures.

63. (previously presented) The method of claim 62 wherein the first etching temperature

is substantially the first substrate holder temperature and the second etching temperature is

substantially the second substrate holder temperature.

64. (previously presented) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature;
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the first substrate etching temperature is higher than the second substrate etching

temperature; and

the first portion of the film is etched before the second portion of the film.

65. (previously presented) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature;

the first substrate etching temperature is lower than the second substrate etching

temperature; and

the first portion of the film is etched before the second portion of the film.

66. (previously presented) The method of claim 56 wherein the substrate holder

comprises an electrostatic support chuck having a surface for supporting a substrate in a reaction

chamber, the electrostatic support chuck overlays a heat exchange region, and the heat exchange

region includes at least one fluid passage through which a fluid can be circulated to heat and/or

cool the substrate holder.

67. (previously presented) The method of claim 66 wherein the heat exchange region

includes at least two separate fluid passages, each fluid passage being configured to have an

independent inlet and an independent outlet.
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68. (currently amended) The method of claim 56 wherein the substrate holder Q

transfer device includes a plurality of heating elements.

69. (previously presented) The method of claim 68 wherein the heating elements are

configured to selectively heat one or more zones of the substrate holder.

70. (currently amended) A method of etching a substrate in the manufacture of a device,

the method comprising:

heating the a_substrate holder to a first substrate holder operating temperature with a heat

transfer device, the substrate holder having at least one temperature sensing unit,

placing a substrate having a film thereon on a Q substrate holder in a chamber;

etching a first portion of the film at a selected first substrate temperature; and

etching a second portion of the film at a selected second substrate temperature, the

selected second substrate temperature being different from the selected first substrate

temperature;

wherein substrate temperature is changed from the selected first substrate temperature to

the selected second substrate temperature, using a measured wafer temperature, within a

preselected time interval for processing, and at least the first substrate temperature or the second

substrate temperature, in single or in combination, is above room temperature. operating-the
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71. (previously presented) The method of claim 70 wherein a continuous etching process

comprises etching the first portion of the film and etching the second portion of the film.

72. (currently amended) The method of claim 70 wherein the 

- ‘ substrate

temperature change is by at least heat transfer with the substrate using at least an electrostatic

chuck.

73. (currently amended) The method of claim 70 wherein the 

 substrate temperature change is by transferring

heat energy using at least a pressure of gas behind said substrate.

74. (currently amended) The method of claim 70 wherein said the first substrate

temperature is changed to the second substrate temperature by transferring energy using at least

radiation.
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75. (previously presented) The method of claim 70 wherein changing the substrate

temperature comprises selectively transferring energy in the form of heat from a substrate

temperature control system to the substrate holder.

76. (previously presented? The method of claim 70 wherein changing the selected first

substrate temperature to the selected second substrate temperature is an in—situ process while

etching the first film portion and etching the second film portion.

77. (currently amended) The method of claim 70 wherein thea fir-st—pei=t»ien

 the second portion of the film 

% comprises a material composition that is different from the material

composition of the first portion of the film:

78. (previously presented) The method of claim 70 wherein etching at least one portion of

the film comprises radiation.

79. (previously presented) The method of claim 70 wherein etching at least one portion of

the film comprises an ion bombardment aided process.
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80. (currently amended) A method of processing a substrate during the manufacture of a

device, the method comprising:

placing a substrate having a film thereon on a substrate holder within a chamber of a

plasma discharge apparatus, the plasma discharge apparatus comprising;%%s 

sensor; a substrate temperature control system iaeltid-i-n-g comprising a substrate temperature

sensor and a substrate temperature control circuit operable to adjust the substrate temperature to

a predetermined substrate temperature value with a eieeeute first heat transfer process; ar_i_d_ the

substrate-holder heating a substrate holder temperature control system comprising a substrate

holder temperature sensor and a substrate holder temperature control circuit operable to adjust

the substrate holder temperature to a predetermined substrate holder temperature value with a

second heat transfer process;

performing a first film treatment of a first portion of the film at a selected first substrate

temperature;

with the substrate temperature control circuit, changing from the selected first substrate

temperature to a selected second substrate temperature, the selected second substrate temperature

being different from the selected first substrate temperature; and

performing a second film treatment of a second portion of the film at the selected second

substrate temperature;

maintaining the substrate holder temperature such that the substrate temperature remains

above room temperature during at least one of the film treatments and the change from the first

9
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substrate temperature to the second substrate temperature occurs within a predetermined time

period to process the film.

wherein the substrate holder is heated above room temperature during at least one of the

first or the second film treatments, and the substrate temperature control circuit is operable to

change the substrate temperature from the selected first substrate temperature to the selected

second substrate temperature eeeurs within a predeternained preselected time period to process

the film.

81. (currently amended) The method of claim 80 wherein the substrate temperature

control circuit system comprises the substrate holder temperature control circuit system.

82. (currently amended) The method of claim 80 wherein the substrate holder

temperature control circuit system comprises the substrate temperature control circuit system.

83. (previously presented ) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises the substrate

temperature being less than the substrate holder temperature.
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84. (currently amended) The method of claim 80 whereinaH 

 the second portion of the film

comprises a material composition that is different from the material composition of the first

portion of the film.

85. (previously presented ) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises selectively

transferring heat energy from the substrate holder to the substrate.

86. (previously presented) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises selectively

transferring heat energy from the substrate to the substrate holder.

87. (previously presented) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises maintaining the

temperature of the substrate holder above room temperature and selectively transferring heat

energy from the substrate into the substrate holder.
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88. (currently amended) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises selectively

transferring energy in the form of heatfie& to the

substrate holder with the substrate temperature control circuit and maintaining the substrate

holder temperature above room temperature with the substrate holder control circuit.

89. (previously presented) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises etching.

90. (previously presented) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises chemical vapor

deposition.

91. (currently amended) The method of claim 80 wherein at least one film treatment

comprises maintaining the substrate temperature at a selected value from about 300 to 500

 

 .
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92. (previously presented) The method of claim 80 wherein the first temperature is

changed to the second temperature by transferring heat using at least a pressure of gas behind the

substrate.

93. (previously presented) The method of claim 80 wherein the first substrate temperature

is changed to the second substrate temperature by transferring energy using at least radiation.

94. (currently amended) A method of processing a substrate in the manufacture of a

device, the method comprising:

placing a substrate having a film thereon on a substrate holder in a processing chamber;

the processing chamber comprising the substrate holder, a substrate control circuit operable to

adjust the substrate temperature ,g

substrate holder temperature sensor, and a substrate holder control circuit operable to maintain

th_e substrate holdertemperature 

holder;

performing a first etching of a first portion of the film at a selected first substrate

temperature;

performing a second etching of a second portion of the film at a selected second

substrate temperature, the second temperature being different from the first temperature;



Page 207 of 429

AMENDMENT UNDER 37 C.F.R. § 1.111 Atty. Docket No.: OA0301

U.S. Application No. 10/439,245

wherein at least one of the film portions is etched while heat is being transferred £rem—t-he

 to the substrate holder with the substrate holder control circuit

 ;and

efifeetuat-ing-a the substrate temperature control circuit effectuates the change '+n—the

substsatetemperature from the first substrate temperature to the second substrate temperature

within a speeif-led preselected time pgr_ip_d. ;

95. (previously presented) The method of claim 94 wherein the etching of at least one of

the film portions Comprises heat flow from the substrate holder into the substrate.

96. (previously presented) The method of claim 94 wherein the etching of at least one of

the film portions comprises heat flow from the substrate into the substrate holder.

97. (previously presented) The method of claim 94 wherein the etching of at least one of

the film portions comprises maintaining the temperature of the substrate in the range of 50°C to

100°C.
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98. (currently amended) The method of claim 94 wherein the preselected eharaeteri-stie

time period to change from the first substrate temperature to the second substrate temperature

subtends less than about 5 percent of the a total etching process time.

99. (cancelled) The method of claim 94 wherein the characteristic time period to change

from the first substrate temperature to the second substrate temperature subtends less than 15

percent of the total etching process time.

100. (currently amended) A method for processing layers which are included in a stack of

layers positioned on a substrate, the method comprising:

placing the substrate on a substrate holder;

sensing a substrate holder temperature,

etching at least a portion of a first silicon-containing layer in a chamber while the

substrate is maintained at a selected first substrate temperature; and

etching at least a portion of a second silicon-containing layer in the chamber while the

substrate is maintained at a selected second substrate temperature;

wherein the substrate holder temperature, is heated t_o maintaineéabeve a temperature

suff-1eient—te allow eentsell-lag operable to maintain at least one of the selected first and the

selected second substrate temperatures above 49°C, and

15
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t-he-ehaage Q; substrate temperature is changed from the first substrate temperature to the

second substrate temperature with a control circuit operable to

effectuate the changing within a preselected seleeted time period that is less than the overall

process time associated with the etching the first silicon-containing layer and the second silicon-

containing layer.

101. (currently amended) The method of claim 100 wherein the change from the first

substrate temperature to the second substrate temperature occurs within less than about 5 percent

of the total etching process time.

102. (previously presented) The method of claim 100 wherein at least one layer is etched

in a chlorine—containing ambient.

103. (currently amended) The method of claim 100 wherein at least one silicon-

containing layer is etched in a chlorine—containing ambient;

the first layer is a polysilicon layer, the second layer is a silicide layer and the stack

includes an oxide layer;

the second substrate temperature is higher than the first substrate temperature; and

1 E] 1. 11.11.. I .1] '

16
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a portion of at least one layer is selectively etched relative to the oxide layer.

104. (currently amended) A method for manufacturing a device comprising an integrated circuit,

the method comprising:

transferring a substrate comprising a stack of layers including a silicide layer into a

chamber, the chamber comprising a substrate holder;

sensing the substrate holder temperature;

heating the substrate holder with a substrate holder control circuit and a heating device to

maintain a th_esubstrate holder a_t_2_1 temperature that is operable to plaee effectuate the a substrate

temperature above room temperature while processing the substrate;

processing the substrate ‘+3-the-ehamber on the substrate holder at a first substrate

temperature;

processing the substrate on the substrate holder at a second substrate

temperature to etch at least a portion of the silicide layer;

wherein the first substrate temperature is different than from the second substrate

temperature and the first substrate temperature is changed to the second substrate temperature

with a substrate temperature control circuit within a preselected time to etch the silicide layer..
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105. (cancelled) The method of claim 104 where the first substrate temperature is less

than about 90 degrees Centigrade and the silicide layer is etched above about 99 degrees

centigrade.

106. (previously presented) The method of claim 104 wherein the first substrate

temperature is changed to the second substrate temperature within a selected period of time by at

least heat transfer to the substrate using at least an electrostatic chuck.

107. (previously presented) The method of claim 104 wherein the first substrate

temperature is changed to the second substrate temperature by transferring heat using at least a

pressure of gas behind the substrate.
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108. (previously presented) The method of claim 104 wherein the first substrate

temperature is changed to the second substrate temperature by transferring energy using at least

radiation.

109. (currently amended) The method of claim 56 wherein the second portion of the film

comprises a material composition different from the first portion of the film.

110. (currently amended) The method of claim 56 wherein the change from the first

substrate holder temperature to the second substrate holder temperature is effectuated with a

control circuit .

11]. (previously presented) The method of claim 56 wherein the substrate holder reaches

the second substrate holder temperature at approximately a selected time.

112. (currently amended) The method of claim 70 wherein the first substrate holder

operating temperature is above room temperature.

113. (currently amended) The method of claim 80 wherein

de¥iee:at least one film treatment comprises transferring energy from the substrate holder with a

heat transfer device.
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114. (currently amended) The method of claim 94 wherein the second portion of the film

comprises a material composition different from the first portion of thefilm 

115. (currently amended) The method of claim 94 wherein the substrate reaehes

temperature is the second substrate temperature at approximately a selected time.

116. (currently amended) The method of claim 104 comprising processing the substrate

while maintaining the substrate temperature at a selected value within 180 to 220 degrees

Centigrade.

117. (currently amended) The method of claim 104 comprising processing the substrate

while maintaining the substrate temperature at a selected value within 50 to 100 degrees

Centigrade.
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REMARKS

Applicant thanks the Examiner for graciously granting an interview and taking the time

to provide helpful explanations and suggestions.

Prior to this amendment Claims 56-98, 100-104, 106-117 were pending. Claims 1-55, 99

and 105 were previously cancelled.

Claims 56, 58, 68, 70, 72-74, 77, 80-82, 84, 88, 91, 94, 98-101, 103-105, 109, 110, and

112-117 are currently amended pursuant to examiner’s guidance..

The Office Action objected to the specification as failing to provide antecedent basis for

claims 100 and 109 and it rejected claim 109 under 35 U.S.C. 251. By this amendment these

objections and the 35 U.S.C. 251 rejection are mooted.

Claims 99 and 105 are cancelled. The claim identifiers were in error and have been

corrected.

Claims 57, 63, 68 and 103 were rejected under 35 U.S.C. 112.

Claims 56-62, 64, 70-71, 74-79, 109-112, and 114 were rejected under 35 U.S.C. 102(b)

as being as being anticipated by JP 59-076876.

Claims 70-82, 84-96, 98 and 113-115 were rejected under 35 U.S.C. 102(b) as being

anticipated by Tsubone et al (US 5,320,982).

Claims 97-98, 100-104, 106-108 and 116-117 were rejected under 25 U.S.C. 103(a) as

being unpatentable over Tsubone et al. (US 5,230,982) in view of Shin et al. (US 6,087,264).

Claims 83 and 112 were rejected under 35 U.S.C. 103(a) as being unpatentable over Tsubone et

al. (US 5,320,982) in view of Shin et al. (US 6,087,264) and Olson et al. (US 5,705,433).

21
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Claims 63, 65, 66-69 and 72-73 were rejected under 35 U.S.C. 103(a) as being

unpatentable over JP 59-076876 in view of Rossman et al. (US 6,077,357).

Claims 80-89, 91, 97-98, 100-104, 108, 113 and 116-117 were rejected under 35 U.S.C.

103(a) as being unpatentable over JP 59-076876 in view of Shin et al (US 6,087,264).

Claims 90, 92-93 and 106-17 were rejected under 35 U.S.C. 103(a) as being unpatentable

over JP 59-076876 in view of Shin et al. (US 6087,264) and Rossman et al (US (6,077,357).

The amendments in Claims 56, 58, 68, 70, 72-74, 77, 80-82, 84, 88, 91, 94, 98-101, 103-

105, 109, 110, and 112-117 are believed to cure the issues raised by the examiner according to

the responses below.. No new matter has been added.

Hence Claims 56-98, 100-104, 106-117 are pending in this application. No new matter is

added.

1. Claim 56 Is Not Anticipated by JP 59-076876 Under 35 U.S.C. 102(b) Because by JP 59-

076876 Does Not Teach All of the Limitations.

At least, JP 59-076876 does not teach the limitations of setting the substrate holder to a

selected first temperature, selecting a thermal mass of the substrate holder for a predetermined

temperature change within a specified interval of time during processing, and a specified time

interval comprising the time for changing from the selected first substrate holder temperature to

the selected second substrate holder temperature.

JP 59-076876 (FIG. 4) merely teaches controlling temperature of two heat transfer fluid

reservoirs with controllers at 21 and 22 (to 30C and 60C respectively in the disclosed
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embodiment), not setting the temperature of the substrate holder (electrode) itself to a selected

first temperature.

The heating in FIG. 4 of JP 59-076876 is by a fluid. Two fluids are for the temperature

of the electrode 19. JP59—O7686 teaches to change electrode temperature by operating the three

way cocks 23 and 24 (p. 5, line 22) to divert one fluid, having a controlled temperature at a

reservoir, into the electrode (FIG. 4 clearly shows the arrangement corresponding to the “rough”

translated text at page 5, lines 13-15).

The actual temperature of the electrode 19 in FIG 4 is inherently determined by various

uncontrolled heat inputs and losses, including from heat transfer while flowing one fluid from

one of the reservoirs to the electrode (FIG. 4 shows the arrangement corresponding to the rough

translation at page 5, lines 13-15). Therefore, the controllers (control circuits) disclosed by JP

59-076876 are not operable for the substrate holder (electrode) temperature itself or for the

substrate temperature.

That the translation is crude and must be selectively read with caution as is apparent from

the very beginning of the Detailed Description on p.2. Merely by way of example, on page 2 the

terms (1) “overhanging effect” (lines 9-10), “MoCl5 seems to be used as a main component”

(lines 17-18), “temperature dependability” (line 19) and “steam pressure” (line 19) are all poorly

translated or rnistranslated. Applicant submits that it would be obvious to one of ordinary skill in

the art that “overhanging effect” refers to undercutting, that reference is to MoCl5 as a reaction

product, that a large temperature dependence is meant, and that line 19 refers to vapor pressure.

23
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II. Claim 70 Is Not Anticipated by Tsubone under 35 U.S.C. 102(b) At Least Because

Tsubone Does not Teach all of the Claim Limitations.

Tsubone does not teach heating the substrate holder with a heat transfer device or a

substrate holder having at least one temperature sensing unit. Tsubone teaches cooling a

substrate holder, not heating it.

Using a heat transfer medium is not heating. The paragraph cited by the examiner

beginning at col. 3, line 65 is about circulating a cooling medium (lines 65, 67). C01 4 line 1-2

makes reference to this as a “circulated heat [transfer] medium” (bracketed term inserted) as

evidenced by the construction and language immediately preceding and following (“the heat

transfer gas” at col 4: line 5, 8, 11, et seq.). Hence the referenced paragraphs merely disclose

circulating the medium through the sample bed.

Tsubone discloses cooling the substrate holder, not heating it. For example, at col. 2

lines 40-42 and col. 4, lines 52-54, Tsubone teaches that the sample bed is cooled by a cooling

medium. Tsubone teaches this further at col. 5, lines 27-31 and col. 6, lines 2-3. Moreover,

Tsubone teaches that when the substrate is slightly above room temperature at (region i-j)

“control is made in the same way as c-d (col. 8, lines 66-68; e. g. as Case I where the sample is

cooled to a predetermined temperature lower than room temperature - col. 8, lines 35-37). Hence

Tsubone teaches cooling the substrate holder for substrate temperature to be [slightly] above

room temperature.
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III. Claim 80 Is Not Anticipated by Tsubone under 35 U.S.C. 102(b) Because Tsubone Does

not Teach All of the Limitations

At least, Tsubone fails to disclose a plasma discharge apparatus having a substrate holder

temperature sensor, a control circuit operable to adjust the substrate holder to a predetermined

substrate holder temperature, and heating a substrate holder above room temperature during at

least one film treatment.

Tsubone does not teach sensing the temperature of a substrate holder, heating a substrate

holder or a system for adjusting the temperature of a substrate holder to a predetermined

substrate holder temperature value. Tsubone merely discloses a predetermined temperature of a

heat medium before it is sent to the sample bed (col 4, lines 1-3, col. 5, lines 29).and pipes 10 in

FIG. 1). Tsubones does not teach adjusting a predetermined temperature of the sample bed.

Only the cooling medium is determined, and held at a static temperature of —6OC in an

embodiment.

IV. Claim 80 is Not Made Unpatentable by Any Combination of JP 59-076876, Shin or

Tsubone Under 35 U.S.C. § 103(a) Because No Combination of These References Disclose

or Suggest All of the Claim Limitations; Furthermore There is No Suggestion or

Motivation to Combine JP 59-076876 or Tsubone with Shin.

There is nothing in Tsubone, JP59-076876 or Shin, alone or in combination to suggest a

substrate holder temperature sensor, a substrate holder control circuit operable for adjusting the

substrate holder to a predetermined substrate holder temperature, and heating the substrate holder

above room temperature for performing one of two film treatment steps. As well there is

25
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nothing in any combination of Tsubone, JP59-076876, or Shin, to suggest changing from a

selected first substrate temperature to a selected second substrate temperature within a

preselected time period with the substrate holder maintained above room temperature during at

least one of the steps.

Examiner references mention of a controller in JP—O76876. However, as pointed out in

(I) above, JP 59-076876 only discloses two controllers that are for controlling the static

temperature of two heat transfer fluid reservoirs, numerals 21 and 22 in FIG. 4 of JP—076876 (to

30C and 60C respectively). There is no control circuit for the temperature of the substrate holder

or for the temperature of the substrate, nor is there any substrate holder temperature sensor

disclosed.

Furthermore, as pointed out by Tsubone (col. 1, lines 44-47), under JP 59-076876, the

time for changing from one temperature to another temperature depends on the undisclosed

physical properties and characteristics of system and heat transfer embodiments and is very long.

JP—076876 teaches nothing to have a control circuit direct adjust temperature change..

There is no motivation for combining Shin with JP-076876 or Tsubone because Shin

teaches etching should preferably be in the range of —50C to OC at one selected temperature.

Shin discloses that temperature has a relatively small effect on etch rate (less than about 5-10%

when temperature is changed by as much as 100C — see FIG. 5) and that bias power is the

dominant effective variable at any one temperature within this preferred range (in Shin: Claim 1,

FIG 5 and col. 4, lines 54-57, and col. 5, lines 2-9). Tsubone teaches lowering temperature is for
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better (higher) selectivity (i.e. col. 1, lines 25-29, col. 7, lines 6-10), counter to Shin which

teaches higher selectivity is at higher temperatures.

Shin discloses that an active reaction at the sidewalls is reduced at lower temperature of

the substrate so that oxide by products such as TiO can serve as a protective layer (Col. 4, lines

27-30). Shin also discloses that the TiSix layer may not be completely etched at higher

temperatures because etching selectivity between a polysilicon layer and a TiSix layer is greater

at higher substrate temperatures, thereby causing residues (col. 4, lines 33-36). Hence Shin

teaches away from etching the silicon layers at higher temperature because of the greater

likelihood of residues and a compromised profile. Shin makes it very clear that etching the two

silicon—containing layers is preferably at a single temperature from -50C to OC (claims 1, 5 and

9) with selected bias power.

V. Claim 94 Is Not Anticipated by Tsubone under 35 U.S.C. 102(b) Because Tsubone Does

not Teach All of the Limitations

Tsubone fails to disclose a substrate holder having a temperature sensor and a control

circuit for maintaining the temperature of the substrate holder. Tsubone teaches that the

circulated heat medium temperature is merely controlled to a predetermined temperature before

it is sent to the sample bed (col 4, lines 1-3). He shows no control circuit or temperature sensor

for the sample bed.

Furthermore, Tsubone does not teach transferring heat to the substrate holder with a

control circuit.
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VI. Claim 100 is Not Anticipated by JP 59-076876 Under 35 U.S.C. § 102 At Least Because

JP 59-076876 Does not Teach Changing Temperature with a Control Circuit, Sensing a

Substrate Holder Temperature or a Second Temperature at a Selected Time.

There is nothing in JP59—076876 that teaches a control circuit for performing any

temperature change. Furthermore JP-076876 does not teach operably changing any temperature

within a preselected time or sensing the temperature of a substrate holder.

JP-076876 merely teaches a fluid temperature controller that to control the static

temperature of a heat transfer fluid, not of an electrode or a substrate.

The lines cited by the examiner reference teach two distinct controllers, each of which is

for maintaining the static temperature of a fluid source in a conventional manner. . JP59—O76876

has no disclosure to change any temperature during a process with either of these controllers.

JP59-07686 discloses changing the temperature of an electrode is by merely switching

three way cocks 23 and 24. Therefore the manner of temperature change is subject to the

vicissitudes of the characteristics of the cocks, the manner in which the cocks are operated, and

undisclosed physical properties of embodiments (e. g. volume, mass, fluid flow rates, heat

transfer resistances etc.). Therefore, JP59-07686 teaches nothing about effectuating a

temperature change with a control circuit.

Furthermore, it was understood by those of ordinary skill in the art that a temperature

change effected by conventional equipment disclosed by JP59-07686 would require excessive

time to be useful. Tsubone points out that JP59-07686 did not consider the time for a change

between two different temperatures (Col. 1, lines 45-55) and that the time for attaining a

predetermined processing condition with this JP59-07686 method is inherently long.
28
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Also, it would be obvious to one of ordinary skill in the art that the three lines of

temperature in FIG. 5 of JP59-07686 are fictitious (e. g. it only an illustrative drawing). This is at

least because heat transfer relations require a smooth S-shaped transition between the

(horizontal) steady states (e. g. the “kinks,” aka first derivative singularities, are not physically

possible). Thus this drawing does not disclose the characteristic of a transition. Moreover, the

translation is rough and thereby unreliable as pointed out in Section 1, above.

In conclusion, Claim 100 is not anticipated by IP 59-076876.

VII. Claim 100 is Patentable Over JP 59-076876 in View of Shin Under 35 U.S.C. § 103(a)

At Least Because N0 Combination of JP 59-076876 and Shin Teaches Changing a

Temperature with a Control Circuit, Reaching a Second Temperature within a Preselected

Time Period or Sensing a Substrate Holder Temperature, and There is No Suggestion to

Combine.

There is nothing in JP59—076876 that teaches changing a temperature with a control

circuit for the reasons set forth in Section VI above. Neither JP-076876 or Shin disclose

changing a temperature within a preselected time period that is less than the overall process time

associated with etching the first silicon containing layer and the second silicon containing layer.

Furthermore, as pointed out in Section IV above and in Section VIII below, there is no

motive or suggestion to combine JP 59-076876 with Shin because Shin teaches away from

etching the silicon layers at higher temperature (e. g. above 49C) and teaches that etching the two

silicon—containing layers is preferably at a single temperature from -50C to OC with a selected

bias power.



Page 223 of 429

AMENDMENT UNDER 37 C.F.R. § 1.111 Atty. Docket No.: OAO30l

U.S. Application No. 10/439,245

VIII. Claim 100 is Patentable Over a Combination of Tsubone in View of Shin Under 35

U.S.C. § 103(a) Because These References Fail to Include All of the Limitations of the

Claim.

Neither Tsubone nor Shin, alone or in any combination disclose sensing a substrate

holder temperature. Furthermore, neither Tsubone nor Shin teach etching a first portion of a

silicon-containing layer in a chamber while the substrate is maintained at a selected first

temperature and etching a portion of a second silicon-containing layer in the chamber while the

substrate is maintained at a second substrate temperature; wherein the substrate holder

temperature is heated above a temperature sufficient to allow controlling at least one of the

selected first and the selected second substrate temperatures above 49C.

Furthermore, there is no motivation for combining Tsubone with Shin because Shin

teaches etching two layers in one step and etching preferably in the range of —5OC to OC at one

selected temperature. Shin discloses that temperature has a relatively small effect on etch rate

(less than about 5-10% when temperature is changed by as much as 100C — see FIG. 5) and that

bias power is the leading effective variable within this preferred range (see claim 1, FIG 5 and

col. 4, lines 54-57 and col. 5, lines 2-9).

Tsubone teaches changing temperature for high selectivity, particularly when overetching

(col. 1, lines 25-29, 31-35 and col. 7 lines 5-10). In contradistinction, Shin teaches selecting

temperature for a desirable profile, not for selectivity between the two silicon-containing layers.

Shin discloses that an active reaction at the sidewalls is reduced by lowering temperature of the

substrate so that oxide by products such as TiO can serve as a protective layer (Col. 4, lines 27-

30). Shin further discloses that the TiSix layer may not be completely etched at higher
30
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temperatures because etching selectivity between a polysilicon layer and a TiSix layer is higher

with an increase in the temperature of the substrate, causing residues (col. 4, lines 33-36 and Fig.

5). Hence Shin teaches away from etching the silicon layers at higher temperature and discloses

that etching the two silicon—containing layers is preferably at a single temperature from —50C to

OC (claims 1, 5 and 9) with a selected bias power.

IX. Claim 104 is Patentable Over Tsubone in View of Shin Under 35 U.S.C. § 103(a)

Because These References, Separately or in Combination, Fail to Disclose All of the

Limitations of the Claim and There Is No Motivation to Combine.

Neither Tsubone, nor Shin, or Tsubone in view of Shin teach or suggest all of the

limitations of Claim 104. For example, neither Tsubone nor Shin disclose sensing the substrate

holder temperature. As well neither suggest heating a substrate holder with a heating device and

a substrate holder control circuit to maintain a substrate holder temperature operable to effectuate

a substrate temperature above room temperature while processing a substrate on a substrate

holder at a first substrate temperature; and processing the substrate on the substrate holder a

second substrate temperature to etch at least a portion of the silicide layer within a preselected

time to etch the silicide layer.

Moreover there is no motivation to combine and no suggestion or motivation to etch a

silicide layer above room temperature based on a combination. The Tsubone reference and the

Shin art both teach that etching a substrate below room temperature is preferred. However

Tsubone teaches higher selectivity at lower temperature (Tsubone Col. 7, lines 5-10, lines 40-45)

31
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whereas Shin teaches the opposite lower selectivity at lower temperature. Furthermore, Shin

teaches substrate temperature less than room temperature, at -50 to 0C, is preferred.

As for teaching away from a combination to etch at high temperature, Shin discloses a

substrate temperature less than room temperature, at -50 to 0C, is advantageous both for sidewall

protection and avoiding residues, as already pointed out in the discussion in Sections IV and VIII

above. The purpose of Shin is to etch TiSix and Si layers (numerals 8 and 6 in FIG.1 of Shin)

together in one step and obtain a desirable profile. There is nothing in these references to

suggest the possibility of improving profile by changing temperature during the etching. Shin

discloses the advantages of etching both layers at a temperature below room temperature, with

selected pressure, power, etc. for a desirable profile of the two—layer stack. Still further, the

purpose of Shin is to etch both silicon-containing layers with a single set of process variables

without etching an oxide layer (numeral 4 in FIG 1). It was known to those of ordinary skill in

the art that selectivity for etching over oxide usually improves as temperature is lowered (see, for

example, pps.1 18-121 Plasma Etching, An Introduction, Academic Press, 1989, eds. D. M.

Manos, D. L. Flarnrn).. For this reason as well, one of ordinary skill in the art would have

motivation to perform the Shin process below room temperature and not above.

X. Claim 104 is Patentable Over JP 59076876 in View of Shin Under 35 U.S.C. § 103(a)

Because These References, Separately or in Combination, Fail to Disclose All of the

Limitations of the Claim and There Is No Motivation to Combine.

Neither JP 59—076876, nor Shin, or JP 59—076876 in view of Shin teach or suggest all of

the limitations of Claim 104. For example, neither JP 59—076876 nor Shin suggest sensing the
32
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substrate holder temperature. As well neither disclose heating a substrate holder with a heating

device and a substrate holder control circuit maintaining a substrate holder temperature operable

to effectuate a substrate temperature above room temperature. Moreover, neither disclose

processing a substrate on a substrate holder at a first substrate temperature; and processing the

substrate on the substrate holder at second substrate temperature to etch at least a portion of the

silicide layer within a preselected time to etch the silicide layer.

As already pointed out in the preceding sections, JP 59-076876 discloses neither a control

circuit for the temperature of the substrate nor changing any temperature with a control circuit.

Furthermore, for reasons already set forth in Section XI above, there is no suggestion or

motivate to combine these references because Shin teaches to a substrate in the range of -SOC to

0C for better sidewall protection, less propensity for forming residue, and a desirable profile in

one processing step.

XI. Dependent Claims 57-69,71-79, 81-93, 95-99, 101-103, and 105-117 Are Allowable at

least for the Reasons Enumerated in Sections I-VIII Above.

Claims 57-62 and 109-111 include all of the limitations of Claim 1. Since it is believed

that Claim 1 is allowable for the reasons enumerated above, it is respectfully submitted that the

Claims 57-69 and 109-111 depending on Claim 1 are also allowable.

Claims 71-79 and 112 include all of the limitations of Claim 70. For the reasons

enumerated above, it is respectfully submitted that Claims 71-79 and 112 should be allowed.
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Claims 81-93 and 113 include all of the limitations of Claim 80. Hence it is respectfully

submitted that Claims 81-93 and 113 should be allowed for the reasons above.

Claims 95-99 and 114-115 include all of the limitations of Claim 94. For the reasons

above, it is respectfully submitted that Claims 95-99 and 114-115 are allowable for the reasons

above.

Claims 101-103 and 116-117 include all of the limitations of Claim 100. For the reasons

above, it is respectfully submitted that Claims 95-99 and 116-117 are allowable for the reasons

above.

Claims 106-108 include all of the limitations of Claim 105. For the reasons above, it is

respectfully submitted that Claims 106-108 are allowable for the reasons above.

XII. “In a controlled manner” with Reference to the Previously Presented Claim 100

Under 35 U.S.C. § 112 Is Supported By the Specification .

At least at col. 2, line, 34-36 teaches “effecting a suitable controlled change in

temperature,” Furthermore there is detailed description of various embodiments to change

various temperatures in a controlled manner (for example cols. 16 and 17).

XIII. The Term “a plurality of heating elements” in Claim 56 with Reference to 35 U.S.C. §

112 is Supported in the Specification.

Embodiments having a “plurality of heating elements” are taught at least in col. 15, lines
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XIV. The Term Substantially in Claim 63 is Supported by the Specification and Does Not

Render the Claim Indefinite Under 35 U.S.C. § 112.

The term “substantially” to reference a similarity of temperatures has antecedent basis in

the specification at least at col. 15, line 23, col. 17 line 18. The term “substantially” is not

indefinite per se (MPEP 2173.05(b) (D.)). Applicant further points out that the specification

provides a guideline for a temperature being substantially the same as another at col. 15, 1ine2

23-28. “Providing a substantially uniform temperature” (at line 23) is “in a specific

embodiment,” (at line 25) “within one degree Celsius” (at line 25). Therefore the term is

sufficiently definite in view of the specification.

VII. Conclusion

In view of the above, reconsideration and allowance of this application are now believed

to be in order, and such actions are hereby solicited. If any points remain in issue which the

Examiner feels may be best resolved through a personal or telephone interview, the Examiner is

kindly requested to Contact the undersigned at the telephone number listed below.

Re ectfully submitted,

1%
Daniel L. Flamm

Reg. No. 54,100

Telephone: (925) 947-1909

Facsimile: (925)937-2754

Date: October 2, 2006
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I hereby certify that this correspondence is being deposited with the United
States Postal Service as first class mail in an envelope addressed to:

Attn: Box Missing pans
Assistant Commissioner for Patents

U. S. Patent and Trademark Office

Washington, D.C. 20231

On Qzééem '9.) @006

flawf~e/ A’
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Continued Examination Under 37 CFR 1.114

A request for continued examination under 37 CFR 1.114, including the fee set forth in

37 CFR l.l7(e), was filed in this application after final rejection. Since this application is

eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR l.17(e)

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to

37 CFR 1.114. Applicant's submission filed on 2/21/06 has been entered.

Specification

The specification is objected to as failing to provide proper antecedent basis for the

claimed subject matter. See 37 CFR l.75(d)(l) and MPEP § 608.01(o). Correction of the

following is required: explicit basis for the new limitations “in a controlled manner” in claim

100, and setting the temperature “before” the substrate is placed on the substrate holder in claim

109.

The terms may be merely added to the specification, provided they are not new matter.

Claim Rejections - 35 USC § 251

‘ The following is a quotation fi'om 35 U.S.C. 251:

Whenever any patent is, through error without any deceptive intention, deemed wholly or partly inoperative or
invalid, by reason of a defective specification or drawing, or by reason of the patentee claiming more or less than
he had a right to claim in the patent, the Director shall, on the surrender of such patent and the payment of the fee
required by law, reissue the patent for the invention disclosed in the original patent, and in accordance with a
new and amended application, for the unexpired part of the term of the original patent. No new matter shall be
introduced into the application for reissue.

Claim 109 is rejected under 35 U.S.C. 251 as being based upon new matter added to the

patent for which reissue is sought. The added material that is not supported by the prior patent is

‘as follows:
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the new limitation, setting the temperature “before” the substrate is placed on the

substrate holder, in claim 109.

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of making
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode
contemplated by the inventor of carrying out his invention.

Claim 109 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the

written description requirement. The c1aim(s) contains subject matter which was not described

in the specification in such a way as to reasonably convey to one skilled in the relevant an that

the inventor(s), at the time the application was filed, had possession of the claimed invention.

The phrase, setting the temperature “before” the substrate is placed on the substrate holder, in

claim 109 is new matter.

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the
subject matter which the applicant regards as his invention.

Claims 57, 63, 68 and 103 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.

As to claim 57, “heat transfer means” lacks proper antecedent basis or fails to further

limit its base claim. Does this comprise the heat transfer device in claim 56, or something

different? It appears to be the same device, and therefore for the purposes of the rejection, claim
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57 is treated as citing the heat transfer device. The distinction between the “heat transfer device”

in claim 56 and the “heat transfer means” in claim 57 is unclear.

As to claim 68, the term “a plurality of heating elements” lacks proper antecedent basis.

It is unclear if the heating elements are the “heat transfer device” or are in addition to the “heat

transfer device” of claim 56.

The term “substantially” in claim 63 and the term "high" in claim 103 are relative terms,

which render the claims indefinite. The term "high" is not defined by the claim, the specification

does not provide a standard for ascertaining the requisite degree, and one ofordinary skill in the

art would not be reasonably apprised of the scope of the invention. It is unclear which values of

temperatures are within the range of being “substantially” equal and which value of selectivity is

‘thigh-7)

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on
sale in this country, more than one year prior to the date ofapplication for patent in the United States.

Claims 56-62, 64, 70-71, 74-79, 94-96, 109-112, 114-115 are rejected under 35

U.S.C. l02(b) as being anticipated by JP 59-076876.

JP 59-076876 discloses a method of etching a substrate in the manufacture of a device,

the method comprising:
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placing a substrate 14 (Fig.4) having a film (MoSi2, Fig.2) thereon on a substrate holder

19 in a chamber 11, the substrate holder having a selected thermal mass (inherent since the

holder has thermal mass);

setting the substrate holder 19 to a selected first substrate holder temperature (60 °C,

using temperature controller 21, page 5, lines 20-21 ofEnglish translation) with a heat transfer

device (controller 21 and cocks 23, 24 provide heat transfer);

etching Qoage 6, line 1-2) a first portion of the film (the “etching region” in Fig.5) while

the substrate holder is at a selected first substrate holder temperature (see Fig.5 and page 5, lines

13+);

with the heat transfer device (controller 22 and cocks 23,24) changing the substrate

holder temperature from the selected first substrate holder temperature to a selected second

substrate holder temperature (30 °C using temperature controller 22, see Fig.5 and page 5, line

1 8); and

etching a second portion (the “overetching region” ofFigure 5) of the film while the

substrate holder is at the selected second substrate holder temperature;

wherein the thermal mass of the substrate holder is selected to allow changing the first

substrate holder temperature to the second selected substrate holder temperature within a selected

time period (inherent since Figure 5 shows a time period for the change of temperature, and the

holder does not inhibit the temperature change, it allows for the temperature change).

As to new claims 109-111, JP 59-076876 discloses that the substrate holder 19 is set to

the selected first substrate temperature before the substrate 14 is placed on the substrate holder

(page 5, lines 21-23). JP 59-076876 discloses to use a controller 21,22 which encompasses
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changing temperatures in a controlled manner, such that the second temperature is reached at a

selected time.

Claims 70-82, 84-96, 98 and 113-115 are rejected under 35 U.S.C. l02(b) as being

anticipated by Tsubone et al (US 5,320,982).

Tsubone discloses a method of etching comprising:

heating the substrate holder to a first substrate holder operating temperature with a heat

transfer device (“circulated heat medium is controlled to a predetermined temperature and is sent

to the sample bed 5” col.3, line 65-col.4, line 3),

placing a substrate 6 having a film thereon (inherent in forming a semiconductor device)

on a substrate holder 5 in a chamber 1 (col.3, lines 37-60);

etching a first portion of the film at a selected first substrate temperature (“sample

temperature” in Fig.4) V

etching a second portion of the film at a different second temperature (Fig.4), wherein

operating the substrate holder at the first temperature enables the substrate temperature to be

above room temperature while etching at least one of the portions of the film (Fig.4, Case 111),

and the selected first substrate temperature is operable toube changed to the selected second

substrate temperature within a selected time period to process said film (Figure 4 shows how the

change in temperature occurs within in a certain/predetermined time period, the time periods

between the steady state temperature steps, a-c, d-f, g-i, j-k).

Further, as to claim 80, Tsubone discloses to use a control circuit 25 operable to execute a

heat transfer process (col.4, lines 43-45).
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As to claim 84, Tsubone discloses that the substrate temperature (-3 0°C) is greater than

the substrate holder temperature (-60°C; col.6, lines 2-5).

As to claim 98, Figure 4 of Tsubone depicts that the change times (d-e) subtends less than

about 5% of the total etch process time (b—g; since 6% is about 5%, broadly interpreted).

As to claims 113-117, Tsubone discloses transferring heat using a heat transfer gas,

changing temperature in a controlled manner by using a controller at a selected time, with a

temperature above room temperature (Fig.4).

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 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 themanner in which the invention was made.

Claims 97-98, 100-104, 106-108 and 116-117 are rejected under 35 U.S.C. 103(a) as

being unpatentable over Tsubone et al (US 5,320,982) in view of Shin et al (US 6,087,264).

The discussion ofTsubone from above is repeated here.

As to claims 100 and 104, Tsubone discloses that his method is an improvement for the

etch of a silicide layer (col. 1, lines 23-28), however Tsubone does not disclose the specific layers

such as a gate oxide, polysilicon layer and a silicide layer. Shin teaches that an oxide layer 4, a

polysilicon layer 6 and a silicide layer 8 is a conventional structure to etch through photoresist

layer 12 mask by a chlorine plasma (col.2, lines 2-4, 41-51). It would have been obvious to one

with ordinary skill in the art to deposit an oxide layer, a polysilicon layer and a silicide layer and
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to etch them through a photoresist layer mask by a chlorine plasma in the method ofTsubone

- because Shin teaches that this is a useful structure and method to pattern by etching.

Further, as to amended claim 100, Tsubone does not disclose an exact temperature for

etching, such as above 49°C. Shin teaches that etching can occur at 50 °C (col.4, lines 40-42, 66-

67), which is above 49°C. It would have been obvious to etch at 50 °C in the modified method of

Tsubone because Shin teaches that this is a useful temperature for etching silicon-containing

layers. As to the temperature range greater than 50 °C, Shin teaches that the temperature is a

result efiective variable (e.g., temperature and etch rate are related, Figure 5). It would have

been obvious to one with ordinary skill in the art to vary the temperature to that cited in the

modified method ofTsubone since the temperatures appear to reflect result-effective variables,

which can be optimized. See MPEP 2144.05 IIB.

Still fiirther as to amended claim 100, the temperature change occurs in a controlled

manner since a controller is used to control the pressure of the heat transfer gas under the back of

the substrate (col.7, lines 1-4).

As to claims 98 and 101, Tsubone discloses less than “about 5%” since 6% is about 5%.

However, it would have been obvious to use less time since the time depends on which material

is being etched, whether a high degree of etch control/etch rate is desired or not, how large a

temperature change is desired, and what the relative temperatures are. Therefore, it would have

been obvious to one with ordinary skill in the art to vary the time to that cited in the modified

method of Tsubone since the temperatures and time to change the temperatures appear to reflect

result-effective variables, which "can be optimized.‘ See MPEP 2144.05 IIB.
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Claims 83 and 112 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Tsubone et al (US 5,320,982) in view of Shin et al (US 6,087,264) and Olson et al (US

5,705,433).

The discussion of Tsubone from above is repeated here.

As to claim 112, Tsubone does not disclose that the first substrate holder

operating temperature is above room temperature, rather it is, in one example, at -60 °C (col.6,

line 4). Shin teaches that to etch silicides that the temperature can be 50 °C (Fig.5, 8A), but does

not disclose the substrate holder temperature. Olson teaches that during etching of silicon-

containing layers to achieve good wall profiles and high selectivity (col.3, lines 12-47), that it is

usefiil to have the substrate holder at temperatures including the range —40°C — +70°C (col.3, line

62), which include the cited range of above room temperature. Thus, the holder temperature is

also a result-effective variable. Therefore, it would have been obvious to etch at a first substrate

holder operating temperature above room temperature in the method ofTsubone modified by

Shin because Olson teaches that such temperatures are useful for etching silicon-containing

layers, and appear to reflect result-effective variables, which can beoptimized. See MPEP

2144.05 IIB.

As to claim 83, it is expected to have the same relative temperatures cited in the modified

method of Tsubone because since the same steps are conducted as in the instant invention, the

same results are expected.

Claims 63, 65, 66-69 and 72-73 are rejected under 35 U.S.C. 103(a) as being

unpatentable over JP 59-076876 in view ofRossman et al (US 6,077,357).
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The discussion of JP 59-076876 from above is repeated here.

As to claim 63, JP 59-076876 discloses that the first and second substrate holder and

substrate temperatures are related, but does not explicitly disclose that they are equal. However,

it is obvious that the method of JP 59-076876 can be used for different substrates than those

disclosed, and that different substrates with different films have different temperature

requirements. For example, etch rates are dependent on etch temperatures (see Fig.1), and thus

the temperature is a result effective variable. It would have been obvious to one with ordinary

skill in the art to have the temperatures be substantially equal in the method of JP 59-076876

because the temperature appears to reflect a result-effective variable which can be optimized.

See IVIPEP 2144.05 IIB.

As to claim 65, JP 59-076876 fails to disclose that the first substrate etching temperature

is lower than the second substrate etching temperature. Rather, JP 59-076876 discloses that the

first substrate etching temperature is higher. However, it is obvious that the method of JP 59-

076876 can be used for difierent substrates than those disclosed, and that different substrates

with different films have different temperature requirements. For example, etch rates are

dependent on etch temperatures (see Fig.1), and thus the temperature is a result effective

variable.

Rossman also teaches that it is usefill to either heat or cool during plasma processing

(col. 10, lines 9-12; col. 13, lines 14-17) using a heat transfer gas compatible with the chemical

process (col. 10, lines 41-5A0).

It would have been obvious to one with ordinary skill in the art to etch at a higher

temperature in the method ofJP 59-076876 because processing of multi-film substrates has
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different etching requirements for each film, for which the temperature appears to reflect a

result-effective variable, which can be optimized. See MPEP 2144.05 I113. Still fiarther, it would

have been obvious to heat or cool, with corresponding heat transfer to or fi'om the substrate, in

the method of JP 59-076876 because Rossman teaches that such heating or cooling of the

substrate during plasma processing is useful.

As to claims 66 and 72, JP 59-076876 does not disclose the type of chuck. Rossman

teaches that an electrostatic chuck 104 is usefiil (col.9, lines 43-44). It would have been obvious

to one withlordinary skill in the art to use an electrostatic chuck in the method of JP 59-076876

because Rossman teaches that they are usefiil during plasma processing.

As to claims 66-69 and 73, JP 59-076876 does not disclose how the substrate temperature

is changed. i Rossman teaches that it is useful to use fluid passages 144, 146 in the substrate

holder, to heat and cool zones 168, 170, and to use a heat transfer gas behind the substrate (col.9,

lines 26-42; col. 10, lines 9-12) during plasma processing. It would have been obvious to heat

and cool the wafer as taught by Rossman in the method of JP 59-076876 because Rossman

teaches that they are useful techniques for controlling the temperature of the substrate during

processing.

Claim 80-89, 91, 97-98, 100-104, 108, 113 and 116-117 are rejected under 35 U.S.C.

l03(a) as being unpatentable over JP 59-076876 in view of Shin et al (US 6,087,264).

The discussion of modified JP 59-076876 from above is repeated here.
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As to claim 80, JP 59-076876 discloses to use a controller, which encompasses using a

control circuit. JP 59-076876 fails to disclose the substrate temperature. However, JP 59-

076876 discloses that the substrate holder temperature is above room temperature.

JP 59-076876 discloses that his method is an improvement for the etch of a silicide layer

2 (Fig.2), however JP 59-076876 does not disclose the specific layers such as a gate oxide,

polysilicon layer and a silicide layer. Shin teaches that an oxide layer 4, a polysilicon layer 6 and

a silicide layer 8 is a conventional structure to etch through photoresist layer 12 mask by a

chlorine plasma (co1.2, lines 2-4, 41-51). It would have been obvious to one with ordinary skill

in the art to deposit an oxide layer, a polysilicon layer and a silicide layer and to etch them i

through at photoresist layer mask by a chlorine plasma at above room temperature in the method

of JP 59-076876 because Shin teaches that this is a useful structure and method to pattern by

etching.

As to claims 81-89, the various relative temperatures and heat transfer directions are

obvious since processing substrates depends on the material being etched, the type of etchant and

the temperature. The modified method of JP 59-076876 is applicable to other materials and

processes such as CVD, for which various temperatures and heat transfer directions such as those

cited are obvious to one with ordinary skill in the art depending on the material being etched, the

type of etchant and the temperature, since these all appear to reflect result-effective variables,

which can be optimized. See MPEP 2144.05 IIB.

As to claims 97 and 100, the method of JP 59-076876 modified by Shin teaches that a

useful temperature includes 50 °C (col.4, lines 42 and 67), which is within the claimed range. It
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would have been fiirther obvious to increase the temperature even further for the reasons cited

under the rejection of claims 81-89.

As to claim 98, JP 59-076876 does not disclose the length of time it takes to

change temperatures. However, Shin teaches that a useful temperature includes 50 °C. Since the

same method steps are conducted as in the instant invention, similar results of a time change less

than 5% of the total etching time are expected in the modified method ofJP 59-076876. It would

have been obvious to one with ordinary skill in the art to change the time as cited in the modified

method of JP 59-076876 since it depends on the relative temperatures used, which appears to

reflect result-effective variables, which can be optimized. See MPEP 2144.05 [[B.

As to claim 100, see the rejections of claims 80 and 97.

As to claim 101, see the rejection ofclaim 98.

As to claim 102, see the rejection of claim 80 since Shin teaches chlorine.

As to claim 103, since the modified method ofJP 59-076876 has the same steps as in the

instant invention, the same results of high selectivity are expected.

As to claim 104, see the rejection of claim 97. Since 50° C is above room temperature, it

is obvious to heat in order to achieve the same final result.

As to claim 108, the plasma inherently provides radiation.

Claims 90, 92-93 and 106-107 are rejected under 35 U.S.C. lO3(a) as being unpatentable

over JP 59-076876 in view of Shin et al (US 6,087,264) and Rossman et al (US 6,077,357).

The discussion of modified JP 59-076876 from above is repeated here.
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As to claim 90, JP 59-076876 is directed to etching, however Rossman teaches that CVD

or etching both use plasma tools (col. 1, lines 13-14). It would have been obvious to conduct

CVD in the tool of JP 59-076876 because it is useful to use plasma tools for both etching and

CVD as taught by Rossman.

As to claims 92-93 107, JP 59-076876 does not disclose how the substrate temperature is

changed. Rossman teaches that it is usefiil to use fluid passages 144, 146 in the substrate holder,

to heat and cool zones 168, 170, and to use a heat transfer gas behind the substrate (co1.9, lines

26-42; col.10, lines _9-12) during plasma processing. It would have been obvious to heat and

cool the wafer as taught by Rossman in the method of JP 59-076876 because Rossman teaches

that they are useful techniques for controlling the temperature of the substrate during processing.

As to claim 106, JP 59-076876 does not disclose the type of chuck. Rossman teaches that

an electrostatic chuck 104 is useful (col.9, lines 43-44). It would have been obvious to one with

ordinary skill in the art to use an electrostatic chuck in the method of JP 59-076876 because

Rossman teaches that they are usefiil during plasma processing.

Response to Amendment

Page 5 of the amendment recites that claims 99 and 105 are cancelled, whereas the claim

identifiers cite “withdrawn”. The identifiers should cite “cancelled,” and the text of the claim

should not be presented. All new claim text should be underlined.

The objection to the specification is withdrawn since the corrections have now been made

according to what was printed in the issued patent.
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The objection to the amendment under 35 USC §132 is withdrawn since the new terms

(“as shown in Fig. 10, is typically more than 99 °C”; “intervals which subtend ...less than 15

percent and well under 40 percent of the total process time”) have now been deleted from the

specification.

The objection to the specification is withdrawn for the following reasons, as pointed out

by applicant. Basis for the term “heat transfer means coupled to the substrate holder” is found at

col. 14, line 58 (heat transfer fluid), col. 15, lines 66+ (system 700, which includes a heater 705

coupled to the substrate holder 701 by line _707). Basis for the term “substrate temperature

control system including a microprocessor and a heat transfer process” is found at col. 15, lines

61,-64 which cites system 700 (that includes a substrate holder, 70.1, heater 705 and line 707);

col.l6, line 64 cites the microprocessor. Thus the substrate temperature control system controls

the temperature of the substrate by controlling the temperature of the substrate holder (by using

heater 705).
79 CE

The terms “subtends less than 40 percent; subtends less than 15 percent”; “the first

substrate temperature is less than about 90 °C and the silicide 1ayer.is etched above about 99°C”

and “substrate holder is maintained above room temperature” have been deleted from the claims,

and therefore the objection to the specification, 35 USC §251 and 35 USC §112, first paragraph

rejection over them are withdrawn.

The 35 USC §l12, 2"“ paragraph rejection is withdrawn since the term “substantially” has

been deleted.

As to the new limitations, for example in claim 56, lines 5-6, the term “heat transfer

device” has basis in the specification as the heater 705. In claim 56, last line, the term “selected
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time period” has basis in the specification as the term “characteristic time period” at col.2, lines

49-52. In claim 97, lines 3-4, the temperature range has basis at co1.18,.1ine 12. Claim 98 has

basis for less than about 5% in Figure 10. Claim 100, line 10, basis for “above 49 °C” is at

col. 19, line 12, since the etch occurs at above 49°.

The new limitations “in a controlled manner” in claim 100, and setting the temperature

“before” the substrate is placed on the substrate holder in claim 109, do not have explicit basis in

the specification. The specification discusses, e.g., rapidly increasing the temperature (Fig. 10) or

using a PD) controller (col. 16, line 41). The Webster’s H New Riverside Univ. Dictionary

defines “control” or “controlled” as “1. To exercise authority or influence over:DlRECT. ...”

Thus, the term “in a controlled manner” is interpreted as directing or influencing the temperature

change. For example, this could be done by heating the heat transfer fluid, and using the fluid to

heat/direct the temperature change in the substrate holder and substrate.

The claims remain rejected over JP 59-076876 and Tsubone. Olson is newly cited to

teach useful temperatures for substrate holders during the etching of silicon-containing layers.

Response to Arguments

Applicant's arguments filed 2/21/06 have been fully considered but they are not

persuasive.

As to claims 56-64, applicant argues that JP 59-076876 does not suggest a selected time

period or selecting the thermal mass. In response, examiner considers the limitation “a selected

time” to be broad, and broadly interpreted many parameters are included in deciding a selected

time period (the type ofetch process, the composition of the materials being etched and the
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etchant, the final desired result - - a controlled etch, a fast etch, selectivity, global planarity.)

These are inherent in etching a material, and thus JP S9-076876, broadly interpreted, selected to

do the process within a selected time period. Applicant’s arguments are also not commensurate

in scope with the claim limitation since the claim does not cite that the thermal mass is directly

correlated to the selected time period, the claim merely cites that the thermal mass “allows” the

change in temperature.

As to the limitation of“wherein the thermal mass of the substrate holder is selected”, this

is a wherein clause that merely cites a necessary step and result of the method (a thermal mass

must be chosen in order to have a feasible etch within a selected time period), and is given little

weight.

As to claims 70-79, 94-98, 104, 108, applicant argues that JP S9-076876 does not

disclose the temperature of the substrate, does not disclose that the substrate temperature is

known or selected, and does not disclose processing within a selected time period. Again these

limitations cited by applicant are in a wherein clause, are a necessary result of the method, and

are given little weight. It is inherent that the substrate has first and second temperatures. That

the holder “enables” the temperature to be above room temperature is a statement of intended -

use. The holder is capable of etching at above room temperature. The argument about knowing

or selecting the substrate temperature or time period is not commensurate in scope with the claim

language. Again, these are all necessary results ofthe method- that the holder is capable of

etching within an ill-defined time period.

As to the claim 100 limitation of above 49°C, this limitation is taught by Shin, as

discussed in the rejection. If the temperature of the substrate is at a certain value, then the holder
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is capable ofproviding that temperature, otherwise the substrate temperature would not be

attained. That the change time is less than the overall ill-defined process time, is also shown in

Figure 5 ofJP 59-076876.

Applicant argues that IP 59-076876 does not disclose controlling a substrate temperature.

This argument is not understood because JP 59-076876 has controllers and cocks, and clearly the

substrate holder temperature is related to the substrate temperature. If not, there would be no

need to control the temperature of the substrate holder.

Applicant argues that JP 59-076876 does not teach etching each of two silicon containing

layers at distinct temperatures. The etching of multiple layers is obvious, as taught by Shin,

since the method ofJP 59-076876 is applicable to other devices since one with skill in the art

knows that an apparatus can be used to process more than one kind of substrate layer.

As to claims 70-79, 94-98, applicant argues that Tsubone does not teach heating the

substrate holder. In response, Tsubone discloses a “circulated heat medium” in a process which

heats the substrate (Fig.4, shows above room temperature). Since the substrate temperature is

related to the substrate holder temperature, this includes heating. The “heating device” is

interpreted broadly since no explicit definition has been given in the specification. Since

Tsubone has heat" medium that enables the substrate to be above room temperature while etching,

this includes a heat device. Broadly interpreted, the whole chamber could be the heat device.

As to claims 80-93, applicant argues that exhausting the heat supply gas provides for an

uncontrolled temperature. Examiner disagrees since the exhausting is not necessarily

uncontrolled. Since Tsubone has “heat medium ...controlled to a predetermined temperature”,
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Tsubone reads on the step of treating the film at a selected substrate temperature above room

temperature. The claims do not cite that exhausting may not be present.

Applicant argues that Tsubone teaches away from maintaining the substrate holder to

have a selected substrate temperature above room temperature. This argument is not understood

since Tsubone discloses to etch at above room temperature (Fig.4). Why wouldn’t this be

maintained until the etch process (Case BI) is complete?

As to claims 100-108, applicant argues that there is no suggestion to keep the substrate

above 49 °C. In response, Shin teaches that this is obvious.

As to claims 65-69, applicant agues that there is noting in JP and Rossman to suggest a

thermal mass to allow changing the temperature. In response, see the argument above under

claim 56.

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Anita K. Alanko whose telephone number is 571-272-1458. The

examiner can normally be reached on Mon-Fri until 2:30 pm (Wed until 11:30).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the

organization where this application or proceeding is assigned is 703-872-9306.
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Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 i(toll-free). .

Anita K Alanko

Primary Examiner
Art Unit 1765



Page 252 of 429

Application/Control No. Applicant(s)IPatent Under
R ' ati

W439-245 ”l1ZlAl‘\)l'l1EL L.
Examiner Art Unit

Anita K Alanko 1765

U.S. PATENT DOCUMENTS

Notice of References Cited

MMR$$YY Classification

Document Number Date
Country Code—Number-lfind Code MM-YYYY

Olson et al. 438/695

FOREIGN PATENT DOCUMENTS

Classification

NON-PATENT DOCUMENTS

include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

I I
‘A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYYlcnna1 are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Offirx

PTO-892 (Rev. 01-2001) Notice of References cited Part of Paper No. 0506



Page 253 of 429

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Re-Issue Application of U.S. Patent
No. 6,231,776 B1 Examiner: Anita K. Alanko

A11 Unit: 1765

Application No.: 10/439,245 AMENDMENT

-Filed: May 14, 2003

For: Daniel L. Flamm

Attn: Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Mailing Date: March 17, 2006

Sir:

In response to the Office Communication mailed March. 2,‘ 2006, please enter

the enclosed check for the $683.00 for the Excess Claims Fees.

Qbafl
Daniel L. Flamm



Page 254 of 429

- . Viz 02¢/J’
t:t:MMissu:mt-:n FDR PATENTS

UNITED Sun-:9 PATENT AND TRADEMARK DFFICE
F.G. Bax I-use

ALEXANDRIA. VA 22313-1450

I

OTICE REQWVVG EXCESS CLAIMS FEES' o’ 0

P _ . 9? / <6,The excess claitn(s) Ft e “o/n ‘ll’ 5 no ace mpattied by the appropriate payment of excess claims fees set
forth in 37 CFR l.l6(h)-(j) or .4 2(d)-(t). Excess claims fees are required for each claim in independent Tom in excess
of three (§ l.l6(h)), each claim (whether dependent or indepettdettt) in excess of twenty (note that § |.75(c) indicates
how multiple dependent claims are considered for fee calculation purposes) (§ l.|6(i)), and each application tltat contains

' a multiple dependent claim (§ |.l6(j)).

Since the application is not under a final rejection. applicant is given a time period of ONE (I) MONTH or THIRTY

(30) DAYSE§fom the mailing date of this notice, whichever is longer. to submit either: (I) the fee pa_vment of$ . . or (2) an antettdment in cotnpliance with 37 CFR l.l2l that cancels the excess elaim(s). in order to
avoid ABANDON M ENT. Extensions of this time period may be granted under 37 CFR l.l36, unless the excess

claitn(s) was presented in a preliminary amendment.

1. The titnds in Deposit Account No. are insttffieient to cover the entire fee due. The balance is due
within the time period set forth in this notice. See ttotc below regarding the appropriate service charge.

The Credit Card pa_\-'ment to cover the entire fee due to
Account (Card t_\'pe + last -3 digits ONLY) was refused. 'l'he balance is due
vn'thin the time period set forth in this notice. See note below regarding the appropriate service charge.

The amendment that includes the excess c|aim(s) has not been entered, since applicant has failed to remit [or authorize
charge to a Deposit Account or Credit Card] the fee as indicated on the attached Patent Application Fee l)cterniination
Record (PTOISB/()6). Remittance or authorization is dttc within the time period set forth in this notice.

The fee submitted in this application is insultieicnt. A balance ot'$ is due for presentation ot‘e.xeess
claims (37 CFR l.l6(h)-(ii) or l.492(cl)-(D).

Other.

Explanation (Pmvide .x'pecI_'/ic dc-t(u'l.t‘ o./"the reqm'rcdcm'rcc(ia/1 in order to a.v.\'i'.s'I the appl1'c-uni. Indicate whether a
service charge hm been added In the/ice due):

H Gaga; E24522 (.435 6'6‘ ZQK céfng 4,5435 2  mQ@g§

THE .1\M()UN'l' OI" THE FEE(S) DUE IS SUBJI-ICT TO Cl l/\NL’i|-2', ('l|'iN|{RALLY (_)N 0C'l'OBliR l OF EACH YEAR (37 CFR
1.16.1.2] &: l.-192). THE AMOUNT OF THE FEE(S) DUE IS DETERMINED AS OF THE DATE A COMPLETE REPLY
WITH THE APPROPRIATE FEE(S) [S RECEIVED BY THE OFFICE (37 CFR 1.8 & l.l0). Bl.-LE.‘AUSl:? Tl-ll-I AMOUNT
DUE IS SUBJECT TO CH ANGIE, IT IS Rl;'C‘( )M'MENDL£|) THAT A]’l’|..lCAN'l‘ (JHI-ICK THE CURR|:’N'l’ I-‘Eli SCHliDUL|:-I
WHICH IS AV/\ll./\l3l..lf-I ON Tl-IF. USPT(,)‘S WEBSITE /\'|‘: Ill! .'.//www.u.\' la. U|~'/l|'t.'h/0 rce.s./ac.’ .\‘/0 a’ el.’.\‘./lllll

Service Charges: There is a $50 service charge for processing each payntent relltsed (including a check returned “tmpaid") or
charged back by a financial institution (37 CFR |.2l(m)'). There is a $25.00 service cltarge for each month when the balance ol‘a
deposit account is h ‘low $1000 at the end nfthe month (37 CFR l.2|(h)(2)).

Note to TSS: Plcasc tlo NOT use this notice il'thc application is antler a final rejection.

PTO].-3| 9 (Rev 5-05)



Page 255 of 429

PTOISBIW (08-03)
Approved Ior use through minooa. OMB 0651-0032

U.S. Patent and Trademark Office; US. DEPARTMENT OF OOMMERQ
rk Redudlon Actol1995 no - - . - s are re ulred to res - nd to a collection at lnlorrnalion unless It at - a 5 a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD
Substitute Ior Form PTO-875

CLAIMS AS FILED - PART I OTHER THAN
(Column 1) (Column 2) SMALL ENTITY

NUMBER FILED NUMBER EXTRA
(37 OER l.18(a)) '

‘ It the diflerence In column 1 Is tea than zero. enter ‘0‘ in column 2.

CLAIMS AS AMENDED - PART II

' - OTHER THAN

,f:-/ '0 (Column 1) (Column 2l (Column 3) SMALL ENTITY sMAL|_ an-rm
CLAIMS HIGHEST

REMAINING NUMBER PRESENT ADDl- RATE ADDI-
AFTER PREVIOUSLY EXTRA TIONAL

AMENDME I PAID FOR FEE _

ndeponclent
(:1 cm I.Iao:))AMENDMENTA

ToADD‘L FEE

Column 2) (Column 3)
HIGHEST
NUMBER RATE

PREVIOUSLY
_ ., PAID FOR .

Total " 5’(31 um t.Iu(e))
Independent
(11 cm new ,

FIRST PRESENTATION 9F MULTIPLE D =' ENDENT cum (31 CFR 1.1
‘ I

I/ / ‘I’ 9' 9 / ’;.Igg\LLFEE
"(; ' . (Column 1) (Column 2) (Column 3)QAIMS HIGHEST

REMAINING NUMBER PRESENT
AFTER PREVIOUSLY EXTRA

AMENDMENT PAID FOR

(D
I-
Z
Lu
2
D
Z
U1
2
<

AMENDMENTC
FIRST PRESENTATDN OF MULTIPLE DEPENDENT CLNM (37 CFR l.16(d)]

v , - I . '
/ / ’ 4 / ADD'L FEE' If the entry In column 1 isle than the entry in column 2. write '0‘ in column 3.

" II the ‘Highest Number Previously Paid For‘ IN THIS SPACE is less than 20. enter '20‘.
"‘.II the ‘Highest Number Previously Paid Fm’ IN THIS SPACE is less than 3. enter ‘J’.

The ‘Hihest NumberPreviuusI Paid For chat or In - endenl is the Hhest number found inthe a. . male box in column 1.
This collection or Inlovmation Is required by 37 CH? 1.16. The intormation is required to obtain or retain a benefit by the public which is to tile (and by the
USPTO lo pmcess) an applitzallun. Confidentiality is governed by 35 U.S,C, I22 and 37 CFR I.1-1. This collection is estimated to take 12 minutes In complete‘
including gathering, preparing, and subrnittinp the completed application [mm In the USPTO. Time win vary depending upon the individual case, Any comments
on the amount ol time you require to complete this Iorm endlor suggestions Ior reducing this burden. should be sent to the Chiel Information Omcer, US. Patent
and Trademark Ol’fice_ U.S. Department oi Commerce, PO. Box 1450. Alexandria. VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Conrnissioner for Patents, P.O. Box 1450, Alexandria. VA 22313-1450.

H you need assistance in completing the form, call I-600-PTO-9199 and select oplion 2.



Page 256 of 429

UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCEUnited States Patent and Trademark Office
Addmss: COMMISSIONER FOR PATENTS

P.0. Box 1450
Alexandria, Virginia 22313-1450\vw\v.uspm.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

I0/439,245 05/ I4/2003 Daniel L. Flamm 5963

7590 03/02/2006 EXAMINER

Daniel L. Flamm ALANKO, ANITA KAREN
476 Green View Drive

Walnut Creek, CA 94596 PAPERNUMBERI765

DATE MAILED: 03/02/2006

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. I0/03)



Page 257 of 429

UNITED STATES PATENT AND TRADEMARK OFFICE

COMMISSIONER I-‘DR PATENTS
UNITED STATES PATENT AND TRADEMARK Dry-ace.

P.D. BOX Iaso
ALEXANDRIA. VA 22: 1 3-ioso

www.u$go.g_gv

NOTICE REQVIRRVG EXCESS CLAIMS FEES' ' 0’ O

0? / <6,The excess claim(s) filed on ‘C s no ace mpanied by the appropriate payment ofexccss claims fees set
forth in 37 CFR l.l6(h)-(j) or .4 2(d)-(I). Excess claims fees are required for each claim in independent fonn in excess
of three (§ 1. l6(h))_. each claim (whether dependent or independent) in excess of twenty (note that § l.75(c) indicates
how multiple dependent claims are considered for fee calculation purposes) (§ I.l6(i))_. and each application that contains
a multiple dependent claim (§ 1. l6(j)).

Since the application is not under a final rejection. applicant is given a time period of ONE (1) MONTH or THIRTY
(30) DAYSflfrom the mailing date of this notice, whichever is longer, to submit either: (I) the fee payment of
$ . . , or (2) an amendment in compliance with 37 CFR l.l2l that cancels the excess claim(s), in order to
avoid ABANDONMENT. Extensions of this time period may be granted under 37 CFR L136. unless the excess
cIaim(s) was presented in a preliminary amendment.

The funds in Deposit Account No. are insuftieient to cover the entire tee due. The balance is due
within the time period set forth in this notice. See note below regarding the appropriate service charge.

The Credit Card payment to cover the entire lee due to

Account (Cu rd type + last 4 digits ONLY) was refused. The balance is due
within the time period set forth in this notice. See note below regarding the appropriate service charge.

The amendment that includes the excess claim(s) has not been entered, since applicant has failed to remit (or authorize
charge to a Deposit Account or Credit Card) the fee as indicated on the attached Patent Application Fee Determination
Record (PTO/SB/06). Remittance or authorization is due within the time period set forth in this notice.

The tee submitted in this application is iiisufficieiit. A balance off}; is due for presentation ofexeess
claims (37 CFR l.l6(h)-(j) or l.492(d)-(1)).

Other.

Explanation (Provide specific details ofthe l‘€(]IlII’(3d carrecvirm in order to a.s‘.\‘i.\'t the applicanl. Indicate whether a
Service charge has been added to thefee due):
I CC/? '

THE AMOUNT OF THE I’EE(S) DUE IS SUBJECT TO CIVIANGE (.il}.'NERALLY ON OCTOBER I OI" EACH YEAR (37 CFR
l.l6, I.2l & 1.492). THE AMOUNT OF THE FEE(S) DUE IS DETERMINED AS OF THE DATE A COMPLETE REPLY
WITH THE APPROPRIATE FEE(S) IS RECEIVED BY THE OFFICE (37 CFR l.8 & l.l0). BECAUSE THE AMOUNT
DUE IS SUBJECT TO CHANGE, IT IS RECOMNIIENDED THAT APPLICANT CHECK Tl'll3 CURR.ENT FEE SCl~IEDULIi
WHICH IS AVAILABLE ON THE USPTO‘S WEB SITE AT: lttt .'.-’/www.u.v Ia. cn=/web/0 ices/ac/ A‘/() re’

Service Charges: There is a $50 service charge for processing each payment refused (including a check returned “unpaid") or
charged back by a financial institution (37 CFR 1.2] (m))_ There is a $25.00 service charge for each month when the balance otia
deposit account is b *loW $1000 at the end of the month (37 CFR I.2 I (h)(2)).

(571) 272 - 5 dz 2
Te nical Su SS)

. Note to TSS: Please do NOT use this notice it’ the application is under a final rejection.

PTOL-319 (Rev 5-05)



Page 258 of 429

I hereby certify that this correspondence is being deposited with the United PATENT I
tates Postal Service as first class mail in an envelope addressed to:

,5. Ann: Mail Stop RCE\\v

7 ,_ 9"“ Commissioner for Patents
P.O. Box 1450

’ Alexandria, VA 22313-1450

0,. 2/ /é aofi
I

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Re—Issue Application of U.S. Patent
No. 6,231,776 B1 Examiner: Anita K. Alanko

Art Unit: 1765

Application No.: 10/439,245 AMENDMENT

Filed: May 14, 2003

For: Daniel L. Flarnrn

Attn: Mail Stop Amendment
Commissioner for Patents

P. O. Box 1450 _

Alexandria, VA 22313-1450

Sir:

In response to the Office Action mailed Sept. 16, 2005, please enter the

following amendments and remarks:



Page 259 of 429

|| Flamm PATENT |
Application No.: 10/439,245

Page 2

IN THE SPECIFICATION:

Please amend the specification as follows:

At Col. 3, Par. 10:

Fig. 10 is a simplified%w process according to the present
invention.

At Col. 11, Par. 3:

Fig. 4 is a simplified diagram of a resist stripper according to the present invention.

The present stripping apparatus includes similar elements as the previous described CVD

apparatus. The present stripping apparatus includes a chamber 112, a feed source 114, an

exhaust 116, a pedestal 1 18, which can be an agile temperature controlled chuck, an rfpower

source 122, a ground 124, a helical resonator 126, and other elements. The helical resonator

126 includes a coil 132, an outer shield 133, a wave adjustment circuit 400, and other elements.

The chamber can be any suitable chamber capable of housing a product 119 such as a

photoresist coated wafer for stripping, and for providing a plasma discharge therein. The

plasma discharge is derived from a plasma source, which is preferably a helical resonator

discharge or other inductive discharge using a wave adjustment circuit or other techniques to

selectively adjust phase/anti-phase potentials. Of course, in some applications other .

configurations such as parallel plate capacitive discharges and microwave powered discharges

such as electron cyclotron resonance machines, resonant cavities and slow waver wave

applicator structures may also be suitable. The present stripping apparatus provides for

stripping or ashing photoresist, e.g., implant hardened, etc. Further examples of such a

stripping apparatus are described in the experiments section below.

At Col. 14, Par. 2:

Fig. 6 is a simplified block diagram of a substrate holder 600 according to the present
invention. This diagram is merely an illustration and should not limit the scope of the claims

herein. One of ordinary skill in the art would recognize other variations, modifications, and

alternatives. The substrate holder 600 or sueepter susceptor includes, among others, a lower or

backside surface 608, which includes a plurality of concentric zones 608A, 608B, 608C, and

608D. In a specific embodiment, each of the zones can be in fluidic communication with each

other and can be partly separated from each other. Each of the zones can have an inlet 613 and

an outlet 611. Fluid enters the inlet, traverses in an annular manner in the zone, and leaves the



Page 260 of 429

|| Flarmn PATENT |
Application No.: 10/439,245
Page 3

outlet. A baffle can separate the inlet fiom the outlet. Each of the zones can have an inlet and

outlet, which are independent from the other inlets and outlets. Alternatively, the inlet and

outlets can be in fluid communication with each other.

At Col. 15, Par. 3:

The substrate holder has an upper surface, which holds an object in a secure manner

during processing. The upper surface is generally made of a suitable material that has

desirable heat transfer characteristics. In a specific embodiment, the upper surface is made

using a low thermal mass, high conductivity material. As merely an example, the upper

surface can be a diamond—like or diamond film overlying a copper or copper-like substrate. Of

course, the type of surface used depends upon the application.

At Col. 15, Par. 4:

In a specific embodiment, the substrate holder also has temperature sensing units 615

such as the one shown in "SIDE-VIEW C." The temperature sensing unit can be any suitable

unit that is capable of being adapted to the upper surface of the substrate holder. Alternatively,

the temperature sensing unit can measure the temperature of the fluid or lower surface of the

substrate holder. As merely an example, the temperature sensing unit is a "fluoroptic" sensor

unit made by a company called Luxtron in Santa Clara, California. Alternatively, the sensing

unit can be an a band edge IR sensor or the like. The sensing unit is capable of measuring a

variety of spatial locations along the upper or lower surface of the substrate holder. The

substrate holder can be implemented using a variety of systems for heating and/or cooling

applications such as the one described below, but can be others.

At Col. 18, Par. 2:

Fig. 10 is shows a simplified process according to the present

invention. This diagram process is merely an illustration and should not limit the scope of the

claims herein. One of ordinary skill in the art would recognize other variations, modifications,

and altematives. As shown, tlflg an isotropic breakthrough step during which an SF6

plasma is used to remove very thin native oxide can be conducted at a low temperature such as

room temperature. Ordinarily theibreakthrough step is conducted at a high temperature. High

temperatures have a serious disadvantage in that the etching rate of both oxide and tungsten

silicide by SF5 may be isotropic. Therefore the duration of the breakthrough step, especially if

the native oxide layer is thin, must often be limited to a few seconds to avoid undesired
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undercut. At low temperature the etching rate is slower and therefore the extent to which

materials under the native oxide are etched is easier to control.

At Col. 19, Par. 2:

Since it is not practical to change chuck temperature, at this point the etch rate would

increase rapidly. As a consequence it can often be difficult to detect and terminate the

polysilicon etching step when the thin oxide layer is reached. Another problem associated with

the use of a single temperature for both silicide and polysilicon layers is that chlorine etching

processes often undercut (etch along the mask direction, sideways- eg. the etch is partly

isotropic) silicon at the elevated temperatures suitable for a low residue tungsten silicide etch.

Therefore it is highly desirable and advantageous to reduce the etching temperature during the

polysilicon etch. The wafer temperature is gradually reduced. at point 99 Q in order to

achieve a slower and more anisotropic polysilicon etching step. The temperatures necessary to

etch tungsten silicide and polysilicon during this temperature programmed sequence are

compared in the FIG. 10. As shown the The emission signal intensity increases when the

temperature is lowered because the rate of consumption of chlorine species by the etching

process is slowed (the rate decreases with decreasing temperature). Stopping the etch process

&t—endpeiat beyond the endpoint where all of the silicon has “cleared,” denoted by E is also

easier and less critical because attack on the oxide has also slowed. Fig. 10 shows temperature

changes between BB and B and between points D and E occurring over intervals which

subtend less than about 5 percent of the timgsten silicide/polysilicon stack etching time.
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IN THE CLAIMS:

Please cancel claims 99 and 105 without prejudice. Please amend claims 56, 60, 61, "/O, 75,

80, 94, 97, 98, 100, 101, and 104.

1.-55 (canceled)

56. (currently amended) A method of etching a substrate in the manufacture of a

device, the method comprising:

placing a substrate having a film thereon on a substrate holder in a chamber, the

substrate holder having a selected thermal mass;

setting the substrate holder to a selected first substrate holder temperature with a heat

transfer device’

etching a first portion of the film while the substrate holder is at the selected first

substrate holder temperature;

with the heat transfer device changing the substrate holder temperature from the

selected first substrate holder temperature to a selected second substrate holder temperature;

and ‘

etching a second portion of the film while the substrate holder is at the selected second

substrate holder temperature;

wherein the seleeted thermal mass of the substrate holder is selected to allow allewsa

eh&nge—frem changing the first seleeted substrate holder temperature to the second seleeteel

substrate holder temperature within a selected time period.

57. (previously presented) The method of claim 56 wherein the first substrate holder
temperature is changed to the second substrate holder temperature by heat transfer means

coupled to the substrate holder.

58. (previously presented) The method of claim 956 wherein the change from the first
substrate holder temperature to the second substrate holder temperature is an in—situ process

during the first portion etching step and the second portion etching step.
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59. (previously presented) The method of claim 56 wherein the etching of the first

portion of the film and the etching of the second portion of the film are conducted in a

substantially constant plasma environment.

60. (currently amended) The method of claim 56 wherein etching at least one of the

portions of the film comprises radiation.

_ 61. (currently amended) The method of claim 56 wherein etching at least one of the

portions of the film is an ion bombardment aided process.

62. (previously presented) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder

temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature; and

the first and the second substrate etching temperatures are in a known relationship to

the first and the second substrate holder temperatures.

63. (previously presented) The method of claim 62 wherein the first etching

temperature is substantially the first substrate holder temperature and the second etching

temperature is substantially the second substrate holder temperature.

64. (previously presented) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder

temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature;

the first substrate etching temperature is higher than the second substrate etching

temperature; and

the first portion of the film is etched before the second portion of the film.

65. (previously presented) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder

temperature;
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a second substrate etching temperature corresponds to the second substrate holder

temperature;

the first substrate etching temperature is lower than the second substrate etching A

temperature; and

the first portion of the film is etched before the second portion of the film.

66. (previously presented) The method of claim 56 wherein the substrate holder

comprises an electrostatic support chuck having a surface for supporting a substrate in a

reaction chamber, the electrostatic support chuck overlays a heat exchange region, and the heat _

exchange region includes at least one fluid passage through which a fluid can be circulated to

heat and/or cool the substrate holder.

67. (previously presented) The method of claim 66 wherein the heat exchange region

includes at least two separate fluid passages, each fluid passage being configured to have an

independent inlet and an independent outlet.

68. (previously presented) The method of claim 56 wherein the substrate holder

includes a plurality of heating elements.

69. (previously presented) The method of claim 68 wherein the heating elements are

configured to selectively heat one or more zones of the substrate holder.

70. (currently amended) A method of etching a substrate in the manufacture of a

device, the method comprising:

heating the substrate holder to a first substrate holder operating temperature with a heat

transfer device,

placing a substrate having a film thereon on a substrate holder in a chamber;

etching a first portion of the film at a selected first substrate temperature; and

etching a second portion of the film at a selected second substrate temperature, the

selected second substrate temperature being different from the selected first substrate

temperature;

wherein the operating the substrate holder at the first temperature enables

the substrate temperature to be above room temperature while etching at least one of the

portions of the film, and the selected first substrate temperature is operable to be is changed to
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the selected second substrate temperature within a eharaeteristie selected time period to process

the film.

71 . (previously presented) The method of claim 70 wherein a continuous etching

process comprises etching the first portion of the film and etching the second portion of the

film.

72. (previously presented) The method of claim 70 wherein the first substrate

temperature is changed to the second substrate temperature within a selected period of time by

at least heat transfer with the substrate using at least an electrostatic chuck.

73. (previously presented) The method of claim 70 wherein the first substrate

temperature is changed to the second substrate temperature by transferring heat energy using at

least a pressure of gas behind said substrate.

74. (previously presented) The method of claim 70 wherein said first substrate

temperature is changed to the second substrate temperature by transferring energy using at

least radiation.

75. (previously presented) The method of claim 70 wherein changing the substrate

temperature comprises selectively transferring energy in the form of heat from a substrate

temperature control system to the substrate holder.

76. (previously presented) The method of claim 70 wherein changing the selected first

substrate temperature’ to the selected second substrate temperature is an in-situ process while

etching the first film portion and etching the second film portion.

77. (previously presented) The method of claim 70 wherein the etching of the first

portion of the film and the etching of the second portion of the film are conducted in a

substantially constant plasma environment.

78. (previously presented) The method of claim 70 wherein etching at least one portion

of the film comprises radiation.
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79. (previously presented) The method of claim 70 wherein etching at least one portion

of the film comprises an ion bombardment aided process.

80. (currently amended) A method of processing a substrate during the manufacture of

a device, the method comprising:

placing a substrate having a film thereon on a substrate holder within a chamber of a

plasma discharge apparatus, the plasma discharge apparatus comprising a substrate

temperature sensor, a substrate temperature control system including a mierepreeesser control

circuit operable to execute and a heat transfer process; the substrate holder having a substrate

holder temperature control system;

performing a first film treatment of a first portion of the film at a selected first substrate

temperature;

changing the selected first substrate temperature to a selected second substrate

temperature, the selected second substrate temperature being different from the selected first

substrate temperature; and

performing a second film treatment of a second portion of the film at the selected

second substrate temperature;

maintaining wherein the substrate holder temperature such that the substrate

temperature remains above room temperature during at least one of

the film treatments and the change from the first substrate temperature to the second substrate

temperature occurs within a characteristic predetermined time period to process the film.

81. (previously presented) The method of claim 80 wherein the substrate temperature

control system comprises the substrate holder temperature control system.

82. (previously presented) The method of claim 80 wherein the substrate holder

temperature control system comprises the substrate temperature control system.

83. (previously presented ) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises the substrate

temperature being less than the substrate holder temperature.

84. (previously presented) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises the substrate

temperature being greater than the substrate holder temperature.
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85. (previously presented ) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises selectively

transferring heat energy from the substrate holder to the substrate.

86. (previously presented ) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises selectively

transferring heat energy from the substrate to the substrate holder.

87. (previously presented) The method of claim 80 whereiniat least one film treatment,
selected from the first film treatment and the second film treatment, comprises maintaining the

temperature of the substrate holder above room temperature and selectively transferring heat

energy from the substrate into the substrate holder.

88. (previously presented) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises selectively

transferring energy in the form ofheat from the substrate temperature control system to the

substrate holder and maintaining the substrate holder temperature above room temperature.

89. (previously presented) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises etching.

90. (previously presented) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, comprises chemical vapor

deposition.

91. (previously presented) The method of claim 80 wherein at least one film treatment,

selected from the first film treatment and the second film treatment, is an ion assisted process.

92. (previously presented) The method of claim 80 wherein the first temperature is

changed to the second temperature by transferring heat using at least a pressure of gas behind

the substrate.

93. (previously presented) The method of claim 80 wherein the first substrate

' temperature is changed to the second substrate temperature by transferring energy using at
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least radiation.

94..(currently amended) A method of processing a substrate in the manufacture of a

device, the method comprising:

placing a substrate having a film thereon on a substrate holder in a processing chamber,

the processing chamber comprising the substrate holder, a substrate temperature control system

to control the temperature of the substrate, and a substrate holder temperature control system to

control the temperature of the substrate holder;

performing a first etching of a first portion of the film at a selected first substrate

temperature;

‘ performing a second etching of a second portion of the film at a selected second

substrate temperature, the second temperature being different from the first temperature;

wherein at least one of the film portions is etched while flaesubstratehelder

' ' = heat is being transferred from the

substrate holder control system to the substrate holder; and

wherein effectuating a the change in the substrate temperature -

ehangefrom the first substrate temperature to the second substrate temperature within a

eharaeterist-ie specified time period to process the film.

95. (previously presented) The method of claim 94 wherein the etching of at least one

of the film portions comprises heat flow from the substrate holder into the substrate.

96. (previously presented) The method of claim 94 wherein the etching of at least one

of the film portions comprises heat flow from the substrate into the substrate holder.

97. (currently amended) The method of claim 94lwherein the etching of at least one of

the film portions comprises maintaining the temperature of the substrate helder—abeve—reem

- in the range of 50°C to

100°C.

98. (currently amended) The method of claim 94 wherein the characteristic time period

to change from the first substrate temperature to the second substrate temperature subtends less

than 49- about 5 percent of the total etching process time.

99. (withdrawn) The method of claim 94 wherein the characteristic time period to
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change from the first substrate temperature to the second substrate temperature subtends less

than 15 percent of the total etching process time.

100. (currently amended) A method for processing layers which are included in a stack

of layers positioned on a substrate, the method comprising:

placing the substrate on a substrate holder;

etching at least a portion of a first silicon-containing layer in a chamber while the

substrate is maintained at a selected first substrate temperature; and

etching at least a portion of a second silicon-containing layer in the chamber while the

substrate is maintained at a selected second substrate temperature;

wherein the substrate holder temperature is mainmined above-roem—2_1

temperature sufficient to allow controlling at least one of the selected first and the selected

second substrate temperatures above 49°C,.... .. ..... . .. .. ... . ... . .4.... — . -. a

second substrate temperature occurs in a controlled manner within a selected time period that

is less than the overall process time associated with etching the first silicon-containing layer

and the second silicon-containing layer.

101.‘(c1_1rrently amended) The method of claim 100 wherein the change from the first

substrate temperature to the second substrate temperature occurs within less than about 5

percent of the overall total etching process time.

102. (previously presented) The method of claim 100 wherein at least one layer is

etched in a chlorine-containing ambient.

103. (previously presented) The method of claim 100 wherein at least one silicon-

containing layer is etched in a chlorine-containing ambient;

the first layer is a polysilicon layer, the second layer is a silicide layer and the stack

includes an oxide layer;

the second substrate temperature is higher than the first substrate temperature; and

at least one of the etching steps has high selectivity to the oxide layer.
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104. (currently amended) A method for manufacturing a device comprising an

integrated circuit, the method comprising:

transferring a substrate comprising a stack of layers including a silicide layer into a

chamber, the chamber comprising a substrate holder;

heating the substrate holder with a heating device to maintain a substrate holder

temperature operable to place the substrate temperature above room temperature while

processing the substrate;

processing the substrate in the chamber at a first substrate temperature; and

processing the substrate in the chamber at a second substrate temperature to etch at

least a portion of the silicide layer;

 ;

wherein the first temperature is different than the second temperature and the first

substrate temperature is changed to the second substrate temperature in within a selected time

Q is less than an overall time associated with processing the substrate at the first substrate

temperature and processing the substrate at the second substrate temperature to etch the silicide

. layer.

105. (withdrawn) The method of claim 104 where the first substrate temperature is less

than about 90 degrees centigrade and the silicide. layer is etched above about 99 degrees
centigrade.

106. (previously presented) The method of claim 104 wherein the first substrate

temperature is changed to the second substrate temperature within a selected period of time by

at least heat transfer to the substrate using at least an electrostatic chuck.

107. (previously presented) The method of claim 104 wherein the first substrate

temperature is changed to the second substrate temperature by transferring heat using at least a

pressure of gas behind the substrate.

108. (previously presented) The method of claim 104 wherein the first substrate

temperature is changed to the second substrate temperature by transferring energy using at
least radiation.

109. (new) The method of claim 56 wherein the substrate holder is set to the selected

first substrate temperature before the substrate is placed on the substrate holder.
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110. (new) The method of claim 56 wherein the change from the first substrate holder

temperature to the second substrate holder temperature occurs in a controlled manner.

111. (new) The method of claim 56 wherein the substrate holder reaches the second

substrate holder temperature at approximately a selected time.

112. (new) The method of claim 70 wherein the first substrate holder operating

temperature is above room temperature.

113. (new) The method of claim 80 wherein maintaining the substrate holder

temperature comprises transferring heat into the substrate holder with a heat transfer device.

114. (new) The method of claim 94 wherein the change fiom the first substrate

temperature to the second substrate temperature occurs in a controlled manner.

115. (new) The method of claim 94 wherein the substrate reaches the second substrate

temperature at approximately a selected time.

i 116. (new) The method of claim 104 wherein processing the substrate at the second

substrate temperature comprises heating the substrate holder with a heating device and a

substrate temperature above room temperature.

117. (new) The method of claim 104 wherein the change from the first substrate

temperature to the second substrate temperature oocurs in a controlled manner.
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REMARKS

Prior to this amendment, claims 56-108 were pending. By this amendment, Claims 56,

60, 61, 70, 80, 94, 98, 100 and 104 are amended. Claim 99 is cancelled in the subject

application without prejudice. Claims 109-117 have been added. Claims 1-46 were previously

cancelled and Claims 47-55 were previously withdrawn by the Examiner in connection with a

restriction requirement. Hence Claims 56-98 and Claims 100 -117 are pending in this

application. No new matter has been added.

Prior to this amendment the specification was amended to correct certain typographical

errors and formalities. The applicant maintains that no new matter was added.

The examiner objected to amendments to the specification, maintaining that there were

corrections which did not have proper bracketing and underlining and that some changes

introduced new matter. In a subsequent telephonic interview the examiner clarified these

remarks. She instructed that the amendments to the specification should be entered relative to

the published specification rather than relative to the specification inclusive of the amendment

after allowance. It was previously noted that Patent Office omitted the textual portion of the

amendment after allowance from the publication.

As for the objected to amendments to the specification in page 1 of the previous office

action, the applicant hereby withdraws the changes at column 19, Qaragagh 1, and at gmi

Q, Qaragzagh 2 without prejudice, and enters a new amendment at column 19, paragraph 2.

If the claims are allowed, Applicant will submit a clean copy of the amended specification,

' including the amendment after allowance and corrections made to the specification during

reissue prosecution.

The remarks responsive to Examiner’s Office Action mailed on 9/16/05, below, are

referenced to the pagination of that office action._

Page 2, Specification- The objected to corrections are withdrawn. A new correction is entered

at Col. 19, Par. 2 relative to the published specification.
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Page 2- 35 USC § 13 - The correction at Col. 19, Par. 1 has been withdrawn. As to Fig. 10

being a “flow diagram,” authorities consulted by the Applicant define a flow diagram as a

‘ “flow chart” which is “a graphical representation ofa process, such as a manufacturing

operation or computer operation, indicating the various steps that are taken as the product

moves along the production line or the problem moves through the computer. Individual

operations can be represented by closed boxes on the chart, with arrows between boxes

indicating the order in which the steps are taken” (from Encyclopedia Brittanica, 2005). Other

authorities such as the Electrical Engineering Dictionary (La Plante, CRC Press, 2000) and

dictionary.com on the intemet have consistent definitions. Since FIG. 10 is essentially two x-y

graphs, it is not a flow diagram by these authorities.

Col. 19 Par. 2, as now amended, recites intervals which “subtend less than about 5 percent of

the tungsten silicide/polysilicon stack etching time (605 in the exemplary embodiment).

Page 3. Specification, Antecedant Basis Objections -

Please note that Claim 99 is withdrawn without prejudice.
6

‘heat transfer means coupled to the substrate holder”

Applicant maintains that there is proper antecedant basis which has been overlooked.

Various means are described including at least those means at: Col. 14, line 58; C01. 15, line 66

through Col. 16 line 6; including heating elements 607 which can be “any suitable device for

supplying heat energy” (Col. 15, lines 15-16 et. seq.) “as merely an example, can be a

resistive ..., infrared, and others” (Col. 15, lines 18-20), and the system 700 including

component parts such as the heating unit 705, among others (Col. 16, par. 1, par. 2, etc.).

“substrate temperature control system including a microprocessor and a heat transfer process”

Applicant maintains that there is proper antecedant basis which has been overlooked.

The term is set forth at least at: Col. 15, lines 61-63 (state that Fig. 7 is a simplified diagram of

a temperature control system 700 according to an embodiment); Col. 16 line 64 (“uses a

microprocessor to oversee operations of the system described above” -heat transfer, a

temperature control system, etc. are described above this line).
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- Between a substrate and substrate holder temperature control system.

Applicant maintains that the specification expressly teaches controlling the substrate

temperature and controlling the substrate holder temperature with control systems. Col. 16,

lines 32-34 teach that the system can be controlled to a measured wafer OR wafer chuck (e.g.

substrate holder) temperature. Col. 16, lines 37-41 teach that if the measured temperature of

the wafer or chuck is below the desired temperature [of the wafer or chuck] “a control

algorithm increases the temperature by supplying more power to the heater” (e. g. expressly,

depending on the selection, the heater controls a wafer temperature and/or chuck temperature,

depending on the embodiment).

“subtends less than 40 percent”- “ ubtends less than 40 percent”— this language is withdrawn

per the remarks above.

ti! 9!“subtends less than 15 percent”; and - “ ubtends less than 40 percen - - this language is

withdrawn per the remarks above.
5 $599

‘the first substrate temperature is less than about 90 degrees - this language is withdrawn

per the remarks above.

Page 4- Explicit basis for the phrase “substrate holder is maintained above room temperature”

as used in claims 70 so 94 100 104.

Please note that amended Claims 70, 80, 94, 100 and 104 no longer have the limitation

of a substrate holder being maintained above room temperature. Therefore the objection does

not apply to the instant claims. '

However Applicant respectfully wishes to point out that a substrate holder temperature

above room temperature is not new matter. Please observe that that Col. 3, lines 57-58 teach

that the support and wafer temperature are often at substantially equal temperature. Therefore

the substrate holder is maintained above room temperature at least in embodiments where the

substate is maintained above room temperature and the “support and wafer temperature are at

substantially equal temperature” as, for example, at Col. 18 line 12 et seq..”
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Conclusion Regarding Basis Objections

According to the above discussion, applicant believes that all of the antecedant basis

objections have been traversed.

Claim Rejections — 35 USC § 251 Page 4.

Claim 99 an_d 105 are withdrawn.

Claims 98 and 101 have been amended to include a limitation less than about 5 percent ‘

of the total etching process time responsive to the corrected specification and examiner’s

telephonic remarks.

The instant Claims 70-108 do not have the rejected limitation.

Therefore it is believed that the examiner’s rejections are respectfully traversed.

Pa e 4 Pa e 5 Pa e 6 — Claim Re'ections 35 USC 112

Claims 99 and 105 are withdrawn.

Claims 80, 94, 98-99, 100, 101, 104 and their dependent claims, as amended, do not
33 66

have the rejected limitations: “subtends less than 40 percen , subtends less than 15 percent,”
73 $6

“the first silicide layer is less than about 90 degrees centigrade. .. , substrate holder is

maintained above room temperature”. The discussion above regarding Claims 98, 101, and

105 is repeated here.

Therefore it is believed that the examiner’s rejections are respectfully traversed.

Page 6, Page 7- Claim Rejections — 35 USC § 102

JP 59-076876

Claims 56-64

Claims 56-64 as amended include a limitation that the “thermal mass of the substrate

holder is selected” to allow changing the first substrate holder temperature to the second

substrate holder temperature within a selected time period. Unlike the instant Claims.56-64, JP
59-07.6876 does not suggest a selected time period or selecting the thermal mass.

Claims 70-79

Amended claims 70-79 include selecting first and second substrate temperatures

wherein “operating the substrate holder at the first temperature enables the substrate
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temperature to be above room temperature while etching at least one of the portions of the

film, and the selected first substrate temperature is operable to be changed to the selected

second substrate temperature within a selected time period to process the film.”

Please observe that JP 59-076876 merely the temperature of a substrate holder is

controlled (electrode), not the temperature of a substrate. Also, JP -5,9-076876 does not teach a

substrate temperature that is known or selected. It merely posits that increasing substrate holder

temperature results in an increase in substrate temperature. Further, JP 59-076876 does not

disclose processing within a selected time period.

Therefore the claims as currently written have portions not in the art cited by the

examiner. Applicant respectfully requests that the examiner withdraw the rejections.

Claims 94-98

Amended claims 94-98 include controlling a substrate temperature and effectuating a

change in the substrate temperature within a specified time period. JP-59-076876 does not

teach controlling a substrate temperature or effectuating a change in the substrate temperature

within a specified time period.

Therefore the claims as currently written have portions not in the art cited by the

examiner. Applicant respectfully requests that the examiner withdraw the rejections.

Claims 100-102

Claims 100-102 as amended include etching a portion of a first silicon-containing layer

maintained at a selected first substrate temperature, and etching a portion of a second silicon-

containing layer portion maintained at a selected second substrate temperature, while

maintaining a substrate holder temperature sufficient to keep the substrate above 49°C when

etching at least one of the layer portions (e.g. col. 18 line 12 and FIG. 10), and changing from

the first substrate temperature to the second in a time that is less than the overall process time

associated with etching the two layer portions.

Unlike the instant claims, 100-102, JP 59-076876 only discloses a substrate holder

temperature. It does not disclose controlling a substrate temperature. Furthermore, JP 59-

076876 describes etching only one layer and etching only one silicon-containing layer at

different substrate holder temperatures. It does not teach etching each of two silicon containing



Page 277 of 429

H Flamm PATENT |
Application No.: 10/439,245
Page 20

layers at distinct temperatures (the inherent resist mask erosion in JP 59-076876 is an

undesirable side effect; resist is not a layer intentionally being etched and it does not contain

silicon).

Therefore the claims as currently written have portions not in the art cited by the

examiner. Applicant respectfully requests that the examiner withdraw the rejections..

Claims 104 and 108

Amended claims 104 and 108 include changing the first temperature to the second

temperature within a selected time that is less than an overall time associated with processing

the substrate and the first and second substrate temperatures to etch the silicide layer. JP 59-

_ 076876 does not teach or suggest a selected time.

Therefore the claims as currently written have portions not in the art cited by the

examiner. Applicant respectfully requests that the examiner withdraw the rejections.

Tsubone et al.

Claims 70-79 94-98

Amended claims 70-79, 94-98 are not anticipated by Tsubone for at least the following

reasons.‘ Regarding amended claims 70-79, Tsubone does not teach heating the substrate

holder, heating the substrate holder to a first substrate holder temperature with a heating

device, and operating the substrate holder at a first temperature that enables the substrate

temperature to be above room temperature while etching at least one of the portions of the

film.

Regarding amended claims 94-98, Tsubone does not teach a film portion being etched

while transferring heat from the substrate holder control system to the substrate holder.

Therefore the claims as currently written have portions not in the art cited by the

examiner. Applicant respectfully requests that the examiner withdraw the rejections.
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Page 8-11- Claim Rejections — 35 USC § 103

Tsubone, p. 8

Claims 80-93

As to amended claim 80 (and dependent claims), Tsubone does not disclose a step of

treating a film at a selected a substrate temperature while maintaining the substrate holder

temperature such that the substrate temperature remains above room temperature during at

least one of the film treatments.

As examiner has pointed out, the graph of Case III, FIG. 4 of Tsubone evidences a

temperature somewhat above room temperature. However this temperature is uncontrolled.

Tsubone teaches (Col. 8, lines‘55-64) that Case III is realized by completely exhausting the

supply of heat transfer gas. The sample‘: temperature is uncontrolled and unselected since the

sample is heated by (available) radiant heat inside of the vacuum chamber and/or heat input

from the plasma. Furthermore, Tsubone teaches away from maintaining the substrate holder

temperature to have a selected substrate temperature above room temperature.

Therefore there is nothing in Tsubone, alone or in combination with the knowledge of -

one having ordinary skill in the art, to suggest what is claimed. Therefore the claims as

currently written have portions not in the art cited by the examiner. Applicant respectfully

requests that the examiner withdraw the rejections.

Tsubone and Shin, p. 8-9

Claims 100-108

As to amended claims 100-108, there is nothing in Tsubone or Shin, alone or in

combination, that suggests maintaining a substrate holder temperature sufficient to keep the

substrate above 49°C when etching at least one of the silicon-containing layers, wherein the

change from the first substrate temperature to the second substrate temperature occurs within a

time that is less than the overall process time associated with etching the first and the second

layers. Also there is nothing in these references to suggest a combination to this limitation or

to suggest combining a change in substrate temperature while keeping the substrate above 49°C

while etching a layer.
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Therefore the claims as currently written have portions not in the art cited by the examiner.

Applicant respectfully requests that the examiner withdraw the rejections.

JP 59-076876 and Rossman, p. 9-11

Claims 65 66-69

Please refer to amended claims 65, 66-69. There is nothing in JP-59-076876 or JP 59-

076876 and Rossman in combination which suggests a thermal mass of the substrate holder

selected to allow changing the first substrate holder temperature to the second substrate holder

temperature within a selected period of time.

Referring to amended claims 72-73, nothing in JP-59-076876 or JP 59-076876 and

Rossman in combination suggests etching a first portion of a film at a-selected first substrate

temperature that is operable to be changed to a selected second substrate temperature within a

selected time period to process the film.

Referring to amended claims 80-93, nothing in JP-59-076876 or JP 59-076876 and

Rossman in combination suggests changing a first substrate temperature to a second substrate

temperature within a predetermined time period to process the film.

_ Refering to amended claim 106, nothing in JP-59-076876 or JP 59-076876 and

Rossman in combination suggests changing the first substrate temperature to the second

substrate temperature within a selected time that is less than an overall time associated with

processing the substrate.

In conclusion the claims as currently written respectfully traverse the examiner’s

rejections. Therefore it is respectfuly requestedthat examiner’s rejections be withdrawn.

Re: Response to Arguments, p. 12

Re: Temperature of the Substrate I-lolder and Substrate

Turning to the temperature of the substrate holder, applicant wishes to point out that Col.

15, line 66 to Col. 16, line 16 teach heating a substrate holder and Col. 17, lines 45-52 teach

that wafer temperature will (often) be slightly less than the substrate holder temperature when

the substrate holder and etching temperature are greater than the temperature of the walls.

Further Col. 3, lines 57-58 teach that the substrate holder temperature and wafer temperature

are often maintained at substantially equal temperature.
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As for the temperatures shown in FIG. 10, Co]. 17 line 53 to C01. 18, line 15 expressly

reference processing the semiconductor substrate 900 without reference to a support, and at

Col. 18, line 12 temperaturesforprocessing layers thereon are disclosed without reference to

any holder or holder temperature. Accordingly the paragraph beginning at Col. 18, line 16

refers to substrate temperatures and speaks to a process for processing the stack at “substrate

temperatures”, not substrate holder temperature. Furthermore, Col. 18, line 42 references an

etching process for tungsten silicide and polysilicon layers that uses more than one temperature

(of the etching process) and it distinctly points out that details are shown by way of FIG. 10,

for example (Col. 18, lines 49-50). .

Also, for the breakthrough step (Co. 18, line 58) and others, e.g. the “tungsten silicide is »

etched at this temperature” (Col. 19 lines 3-4), the written description expressly teaches

temperatures of the materials and makes reference to FIG. 10. «

Accordingly, it is respectfully submitted that reference to substrate temperature in FIG. 10 is

clear from the written description, at least.

CONCLUSION

In View of the foregoing, Applicant believes all claims now pending in this

Application are in condition for allowance. The issuance of a fonnal Notice of Allowance at

an early date is respectfully requested.

If the Examiner believes a telephone conference would expedite prosecution of

this application, please telephone the undersigned at 925-947-1909.

Respectfully submitted,

Daniel L. Flarnrn
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I - Application No. AppIicant(s

, 10/439.245 FLAMM, DANIEL L.
Interview Summary Examiner

Anita K. Alanko

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

(1) Anita Alanko. (3) .

(2) Daniel Flamm. (4) .

Date of Interview: 05 October 2005.

Type: a)IZ Telephonic b)I:l Video Conference

c)[j Personal [copy given to: 1)|:] applicant 2)l:| applicant's representative]

Exhibit shown or demonstration conducted: d)|:] Yes e) No.
If Yes, brief description:

Claim(s) discussed: 1 47 56 57 70 and 80-82.

Identification of prior art discussed: Tsubone JP 59-076876.

Agreement with respect to the claims f)l:] was reached. g) was not reached. h)|:] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was

reached, or any other comments: See Continuation Sheet.

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

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE

INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY
FORM, WHICHEVER IS LATER, TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See

Summary of Record of Interview requirements on reverse side or on attached sheet.

ANITA HNWC

PRIMARY EXAMUNER

Examiner Note: You must sign this fonn unless it is an

Attachment to a signed Office action. Examiner's signature, if required
US. Patent and Traderrark Otfice

PT0L~413 (ReV- 04-03) Interview Summary Paper No. 1005
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04. Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant An interview does not remove the necessity for reply to Otfice action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted In writing.
All business with the Patent or Trademark Otfice should be transacted in writing. The personal attendance of applicants or their attomeys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise. stipulation. or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applint or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Fonn for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. in a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
Application Number (Series Code and Serial Number)
Name of applicant
Name of examiner
Date of interview

Type of interview (telephonic, video-conference, or personal)
Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
An indication whether or not an exhibit was shown or a demonstration conducted

An identification of the specific prior art discussed
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

— The signature of the examiner who conducted the interview (if Fonn is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview. .

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed. unless these are already described on the

interview Summary Fem completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thnist of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

5) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

if the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the
statement attributed to him or her. if the record is complete and accurate, the examiner should place the indication. “interview Record OK" on the
paper recording the substance of the interview along with the date and the examiners initials.
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Continuation Sheet (PTOL-413) Application No. 10/439,245

Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments: Discussed objection to the specification, 112, 132, 102 rejections.
Discussed time limitation of 3-5% which can be gleaned from the time scale in Figure 10, antecedent basis in the
specification for the control system. and including claim language that includes selecting a thermal mass.
Amendment "B" was made to the specifcation on 1/2/2001, however the issued patent did not include all of the
amendments. Applicant should amend the specification relative to the issued patent.
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Application No. App|icant(s)

10/439,245 ‘ FLAMM, DANIEL L.

Office Action Summary Examine, M Uni,

Anita K. Alanko 1765 -
-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply ~

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however. may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
If the period for reply specified above is less than thirty (30) days. a reply within the statutory minimum of thirty (30) days will be considered timely.
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
Failure to reply within the set or extended period for reply will, by statute. cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication. even it timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

DE Responsive to communication(s) filed on 7/25/05 amdt.

2a)IX] This action is FINAL. 2b)E] This action is non-final.

3)|:] Since this application is 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.

Disposition of Claims

4)|ZI C|aim(s) wiw is/are pending in the application.
4a) Of the above claim(s) _ is/are withdrawn from consideration.

5)[:I C|aim(s) '_ is/are allowed.

6)X C|aim(s) M? islare rejected.

7)[:I C|aim(s)j is/are objected to.

8)E] C|aim(s) __ are subject to restriction and/or election requirement.

Application Papers

9)|XI The specification is objected to by the Examiner.

10)[:I The drawing(s) filed onj is/are: a)I:I accepted or b)I:| objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

1 1)I:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)l:] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)I:| All b)I:| Some * c)I:I None of:

1.I:] Certified copies of the priority documents have been received.

2.I:] Certified copies of the priority documents have been received in Application No. __

3.I:] Copies of the certified copies of the priority documents have been received in this National Stage

application from the International. Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action ‘for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) - 4) El Interview Summary (PTO-413)
2) D Notice of Draflsperson's Patent Drawing Review (PTO-948) . P3997 N°(5)/M3" D3111 _ -
3) I] lnfonnation Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) CI Notioe of Informal Patent Application (PTO-152)

Paper No(s)/Mail Date _. 6) El Other: .
U.S. Patent and Trademark Office

PTOL-326 (Rev. 1-04) /W Office Action Summary Part of Paper No./Mail Date 0805Ii‘
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Application/Control Number: 10/439,245

Art Unit: 1765

Specification

The disclosure is objected to because of the following informalities: The corrections to

column 19, paragraphs 1 and 2 appear to not have proper bracketing and underlining for deleted

and added terms. The second line ofparagraph 1 cites time “B” whereas the patent recites time

“C”. The eighth line of paragraph 2 cites point “D” whereas the patent recites point “DD”.

Appropriate correction is required.

35 USC § 132

The amendment filed 7/25/05 is objected to under 35 U.S.C. 132(a) because it introduces

new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment shall introduce new

matter into the disclosure of the invention. The added material which is not supported by the

original disclosure is as follows:

At column 19, paragraph 1, the phrase “as shown in Fig. 10, is typically more than 99 °C”

is new matter. The specification does not recite that the flow diagram is drawn to a specific

temperature scale, therefore the addition of the designated temperature is new matter.

At column 19, paragraph 2, the phrase “intervals which subtend significantly less than 15

percent of the total stack etching time and well under 40 percent of the total process time” is new

matter. These ranges were not recited in the original specification, and are not readily envisaged

by one of ordinary skill in the art. The specification describes the intervals as taking place over

“several seconds” (col. 19, lines 1-3) and that at point H the stack etch is complete (col. 19, line

40). It is unclear what “several seconds” encompasses. According to Figure 10, point H is at

about 110 seconds. Therefore the interval is arguably (since it is not known what several
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seconds are) about 2-5 seconds/110 seconds, or 2-5%. This number would be doubled for two

intervals, or 4-10%. The range of less than 15% is therefore not readily envisaged. Why not

choose 5%, 10%, 20% or any other number?

The total process time is, according to Figure 10 at point J, 180 seconds. Therefore the

intervals are 3-5 seconds/180 seconds, or 2-3%. For five intervals, 15-25 seconds/180, or 8-

14%. The range of less than 40% is therefore not readily envisaged. Why not choose 15%, 20%,

50% or any other number?

Applicant is required to cancel the new matter in the reply to this Office Action.

Specification

The specification is objected to as failing to provide proper antecedent basis for the

claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(o). Correction of the

following is required: explicit basis for claims 57, 80, 98, 99, 101, 105, i.e., for the terms:

“heat transfer means coupled to the substrate holder”;

“substrate temperature control system including a microprocessor and a heat transfer

process” (note that the paragraph bridging columns 16 and 17 describes a microprocessor for a

substrate holder temperature control system; the distinction between a substrate control system

and a substrate holder control system is not explicit in the specification);

“subtends less than 40 percent”;

“subtends less than 15 percent”; and

“the first substrate temperature is less than about 90 degrees centigrade and the silicide

layer is etched above about 99 degrees centigrade”.
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Explicit basis is also not provided for the phrase “substrate holder is maintained above

room temperature” as in the context of claims 70, 80, 94, 100 and 104.

The terms may be merely added to the specification, provided they are not new matter.

Claim Rejections - 35 USC § 251

The following is a quotation from 35 U.S.C. 251:

Whenever any patent is, through error without any deceptive intention, deemed wholly or partly inoperative or
invalid, by reason of a defective specification or drawing, or by reason of the patentee claiming more or less than
he had a right to claim in the patent, the Director shall, on the surrender of such patent and the payment of the fee
required by law, reissue the patent for the invention disclosed in the original patent, and in accordance with a
new and amended application, for the unexpired part of the term of the original patent. No new matter shall be
introduced into the application for reissue. '

Claims 98-99, 101 and 105 are rejected under 35 U.S.C. 251 as being based upon new

matter added to the patent for which reissue is sought. The added material that is not supported

bynthe prior patent is as follows:

the terms “subtends less than 40 percent”, “subtends less than 15 percent” and “the first

substrate temperature is less than about 90 degrees centigrade and the silicide layer is etched

above about 99 degrees centigrade”.

Claims 70-108 are rejected under 35 U.S.C. 251 as being based upon new matter added to

the patent for which reissue is sought. The added material that is not supported by the prior

patent is as follows;

The phrase “substrate holder is maintained above room temperature” as in the context of

claims 70, 80, 94, 100 and 104 is new matter:

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:
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The specification shall contain a written description of the invention, and of the manner and process of making _
and using it, in such full, clear, concise, and exact temis as to enable any person skilled in the art to which it
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode
contemplated by the inventor of carrying out his invention.

Claims 98-99, 101 and 105 are rejected under 35 U.S.C. 112, first paragraph, as failing to

comply with the written description requirement. The claim(s) contains subject matter which

was not described in the specification in such a way as to reasonably convey to one‘ skilled in the

relevant art that the inventor(s), at the time the application was filed, had possession of the

claimed invention. The terms “subtends less than 40 percent”, “subtends less than 15 percent”

and “the first substrate temperature is less than about 90 degrees centigrade and the silicide layer

is etched above about 99 degrees centigrade” are new matter.

Claims 70-108 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply

with the written description requirement. The c1aim(s) contains subject matter which was not

described in the specification in such a way as to reasonably convey to one skilled in the relevant

art that the inventor(s), at the time the application was filed, had possession of the claimed

invention. The phrase i“substrate holder is maintained above room temperature” as in the context

of claims 70, 80, 94, 100 and 104 is new matter.

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the
subject matter which the applicant regards as his invention.

Claims 80, 94, 100, 104, and their dependent claims 81-93, 95-99, 101-103, 105-108 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.
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The term “substantially above room temperature” renders the metes and bounds of the

claims unclear. How much above room temperature must the temperature be in order to be

“substantially” above room temperature? Neither the specification nor the prior art provides a

clear definition of what temperature. range is encompassed by the claims.

Claims 81-93, 95-99, 101-103, 105-108 do not cure the indefrniteness of their base claims

are are therefore also rejected.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form. the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on
sale in this country, more than one year prior to the date of application for patent in the United States.

Claims 56-64, 70-71, 74-79, 94-98, 100-102, 104 and 108 are rejected under 35

U.S.C. 102(b) as being anticipated by JP 59-076876.

JP 59-076876 discloses a method of etching a substrate in the manufacture of a device,

the method comprising:

placing a substrate 14 (Fig.4) having a film (MoSiz, Fig.2) thereon on a substrate holder

19 in a chamber 11, the substrate holder having a selected thermal mass (inherent since the

holder has thermal mass);

etching a first portion of the film (the “etching region” in Fig.5) while the substrate

holder is at a selected first substrate holder temperature (60 ‘’C using temperature controller 21,

see Fig.5 and page 5, lines 13+ of English translation);
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changing the substrate holder temperature from the selected first substrate holder

temperature to a selected second substrate holder temperature (30 °C using temperature

controller 22, see Fig.5 and page 5, line 18)

etching a second portion (the “overetching region” ofFigure 5) of the film while the

substrate holder is at the selected second substrate holder temperature;

wherein the selected thermal mass allows a change fi'om the first to the second selected

substrate holder temperature within a characteristic time period to process the film (inherent

since Figure 5 shows a time period for the change of temperature).

Claims 70-79, 94-99 are rejected under 35 U.S.C. l02(b) as being anticipated by Tsubone

et al (US 5,320,982).

Tsubone discloses a method of etching comprising etching at a first temperature and at a

different second temperature (Fig.4), wherein the selected -thermal mass inherently allows a

change from the first to the second temperature within a characteristic time period to process said

film, since the same method steps are performed in Tsubone as in the instant invention. Figure 4

shows how the change in temperature occurs within in a certain time period (the time periods

between the steady state temperature steps, a-c, d-f, g-i, j-k), therefore since the change occurs

within a time period, the thermal mass, as broadly "cited, “allows” for the change in temperatures.

Figure 4 also shows a temperature above room temperature, or substantially above room

temperature (Case IH of Figure 4), as broadly interpreted.

As to claims 98-99, Figure 4 ofTsubone depicts that the change times (a-c, d-f, g-i, j-k)

subtend less that 40% or 15% ofthe total etch time.
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Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 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.

Claims 80-93 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tsubone et

al (US 5,320,982).

The discussion of Tsubone from above is repeated here.

As to claim 80, Tsubone discloses all of the steps, but fails to explicitly disclose that a‘

microprocessor is used. However, Tsubone does disclose that the controller stores a relation

between the heat transfer gas pressure and the sample temperature (col.4, lines 43-44). It would

have been obvious to one with ordinary skill in the art to use a microprocessor to store the

relation and use it for the control in the method of Tsubone because they are useful for

processing numbers and relations.

Claims 100-108 are rejected under 35 U.S.C. l03(a) as being unpatentable over Tsubone

et al (US 5,320,982) in view of Shin et al ms 6,087,264).

The discussion of Tsubone from aboveis repeated here.

As to claims 100 and 104, Tsubone discloses that his method is an improvement for the

etch of a silicide layer (co1.1, lines 23-28), however Tsubone does not disclose the specific layers

such as a gate oxide, polysilicon layer and a silicide layer. Shin teaches that an oxide layer 4, a

polysilicon layer 6 and a silicide layer 8 is a conventional structure to etch through photoresist
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layer 12 mask by a chlorine plasma (col.2, lines 2-4, 41-51). It would have been obvious to one

with ordinary skill in the art to deposit an oxide layer, a polysilicon layer and a silicide layer and

to etch them through a photoresist layer mask by a chlorine plasma in the method of Tsubone

because Shin teaches that this is a usefitl structure and method to pattern by etching.

Claims 65, 66-69, 72-73, 80-93, 99, 106-107 are rejected under 35 U.S.C. lO3(a) as being

unpatentable over JP 59-076876 in View ofRossman et al (US 6,077,357).

The discussion of JP 59-076876 from above is repeated here.

As to claims 64, 73, 92 and 107, JP 59-076876 fails to disclose that the first substrate

etching temperature is lower than the second substrate etching temperature. Rather, JP 59-

076876 discloses that the first substrate etching temperature is higher. However, it is obvious

that the method ofJP 59-076876 can be used for difierent substrates than those disclosed, and

that different substrates with different films have different temperature requirements. For

example, etch rates are dependent on etch temperatures (see Fig.1), and thus the temperature is a

result effective variable.

Rossman also teaches that it is useful to either heat or cool during plasma processing

(col. 10, lines 9-12; col.13, lines 14-17) using a heat transfer gas compatible with the chemical

process (col.10, lines 41-50).

1 It would have been obvious to one with ordinary skill in the art to etch at a higher

temperature in the method of JP 59-076876 because processing of multi-film substrates has

different etching requirements for each film, for which the temperature appears to reflect a

result-effective variable, which can be optimized. See MPEP 2144.05 IIB. Still further, it would



Page 297 of 429

Application/Control Number: 10/439,245 Page 10

Art Unit: 1765

have been obvious to heat or cool, with corresponding heat transfer to or from the substrate, in

the method of JP 59-076876 because Rossman teaches that such heating or cooling of the

substrate during plasma processing is usefiil.

As to claims 72 and 106, JP 59-076876 does not disclose the type of chuck. Rossman

teaches that an electrostatic chuck 104 is useful (col.9, lines 43-44). It would have been obvious

to one with ordinary skill in the art to use an electrostatic chuck in the method of JP 59-076876

because Rossman teaches that they are usefiil during plasma processing.

As to claims 66-69, JP 59-076876 does not disclose how the substrate temperature is

changed. Rossman teaches that it is useful to use fluid passages 144, 146 in the substrate holder,

to heat and cool zones 168, 170, and to use a heat transfer gas behind the substrate (col.9, lines

26-42; col. 10, lines 9-12) during plasma processing. It would have been obvious to heat and

cool the wafer as taught by Rossman in the method of JP 59-076876 because Rossman teaches

that they are usefiil techniques for controlling the temperature of the substrate during processing.

As to claim 80, JP 59-076876 does not disclose to use a microprocessor. Rossman

teaches how memory 245, used in a microprocessor, is useful for controlling processes (col. 13,

lines 38-55). It would have been obvious to use a microprocessor to control the temperature in

the method of JP 59-076.876 because the etch rate depends on the temperature, and the

relationship is useful to control by microprocessors as taught by Rossman.

As to claims 83-84, JP 59-076876 does not explicitly disclose the relative temperatures,

however it would have been obvious to have both since they depend on the temperature, pressure

and type of process.
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As to claim 90, JP 59-076876 is directed to etching, however Rossman teaches that CVD

or etching both use plasma tools (col.1, lines 13-14). It would have been obvious to conduct

CVD in the tool of JP 59-076876 because it is useful to use plasma tools for both etching and

CVD as taught by Rossman.

As to claim 99, Figure 5 of JP 59-076876 shows a time that subtends about 15%. It

would have been obvious to one with ordinary skill in the art to subtend less than 15% in order to

optimize the process for the best results, since the time depends on the temperature, pressure and

type of process.

Claim 103 is rejected under 35 U.S.C. l03(a) as being unpatentable over JP 59-076876 in

view of Shin et al (US 6,087,264) and Rossman et al (US 6,077,357).

The discussion of modified JP 59-076876 from above is repeated here.

As to claim 103, JP 59-076876 discloses that his method is an improvement for the etch

of a silicide layer 2 (Fig.2), however JP 59-076876 does not disclose the specific layers such as a

gate oxide, polysilicon layer and a silicide layer. Shin teaches that an oxide layer 4, a polysilicon

layer 6 and a silicide layer 8 is a conventional structure to etch through photoresist layer 12 mask

by a chlorine plasma (col.2, lines 2-4, 41-51). It would have been obvious to one with ordinary

skill in the art to deposit an oxide layer, a polysilicon layer and a silicide layer and to etch them

through a photoresist layer mask by a chlorine plasma in the method of JP 59-076876 because

Shin teaches that this is a useful structure and method to pattern by etching.
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Response to Arguments

Applicant's arguments filed 7/25/05 have been fully considered but they are not

persuasive.

Applicant argues about the change in temperature subtending less than 40% or 15% of

the time. However, these ranges are not readily envisaged by the original specification, as

discussed above.

Applicant argues about B-D being in the range of 100 to 122.5 °C. However, the

specification does not recite that the figure (originally described as a flow diagram) is drawn to

scale. The insertion of specific temperature ranges are new matter.

Applicant’s arguments about antecedent basis for “radiation” is persuasive.

Applicant argues that claims 56-69 include a limitation that the temperature of the

substrate holder is changed. Applicant’s arguments are persuasive that Tsubone do not teach or

suggest the limitations of claim 56. For example, Tsubone discloses that the temperature is not

changed (col.3, line 33: “the temperature of the sample bed is kept as such”).

The limitation about the substrate holder being above room temperature is new matter. It

' is unclear whether Figure 10 refers to the substrate temperature or the substrate holder

temperature.

Applicant’s arguments about Tsubone and the substrate holder temperature are persuasive

for claims 56-69. However, the remainder of the claims are not limited to the substrate holder

temperature, but rather they cite only the substrate temperature, which as broadly cited, Tsubone

discloses. The limitation about the substrate holder being above room temperature is not

persuasive since Tsubone shows in Figure 4 a temperature that is above room temperature.

JP 59-076876 is newly cited to disclose changing the temperature of the substrate holder

during processing.
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Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in this

Ofiice action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1. 136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed. within TWO

MONTHS of the mailing date of this final action and the advisory action is not mailed until afier

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37

CFR 1.l36(a) will be calculated from the mailing date of the advisory action. In no event,

however, will the statutory period for reply expire later than SIX MONTHS from the date of this

final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Anita K. Alanko whose telephone number is 571-272-1458. The

examiner can normally be reached on Mon-Fri until 2:30 pm (Wed until 11:30).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the

organization where this application or proceeding is assigned is 703-872-9306.
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Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

_ applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR"

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

AnitaK Alanko

Primary Examiner
A11 Unit 1765



Page 302 of 429

Application/Control No. Applicant(s)/Patent Under
Reexamination

10/439245 FLAMM, DANIEL L.

Notrce of References Crted Examiner V An Unit

Anita K. Alanko 1765‘ Page 1 °“
U.S. PATENT DOCUMENTS

2—
2

_—
2—

F2—
2_
2—
-—

:—
-—
——
_—

FOREIGN PATENT DOCUMENTS

Document Number Date

Country Code-Number-Kind Code MM-YYYY C°“""Y

JP 59076876 A 05-1934 OKUMURA et al.

NON-PATENT DOCUMENTS

Include as applicable: Author, Title Date, Publisher. Edition or Volume, Pertinent Pages)

‘A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Traderrark Office ’

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 0805



Page 303 of 429

,/to 57- fl7é87¢

[£7//Ls’/I 7‘7’?7/I’l(5Z9a6.”"
PTO: 2005-6100
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Date: May 2, 1984; Application No. 57-185449; Application Date: October 22, 1982;

Int. Cl.3 : C23F 1/00 1/08 H01L 21/306; Inventor(s): Katsuya Okumura et al.; Applicant:
Toshiba Corporation; Japanese Title: Harmousei Ionecchinngu Houhou oyobi Sono

Souchi (Method for Reactive Ion Etching and Apparatus Therefor)

Specification

1. Title of Invention

Method for Reactive Ion Etching and Device Used Therefor

2. Claim(s)

1. A method for a reactive ion etching wherein a material to be etched is arranged on an

electrode provided in a reactive gas and wherein a gas discharging is performed by

charging voltage to the electrode to etch the material, characterized in that the etching of

the material is performed at two or more different electrode temperatures.

2. The method for a reactive ion etching, as disclosed in Claim 1, characterized in that

after the material has been etched at a higher electrode temperature, an over—etching is

applied at a lower electrode temperature.

3. A device for a reactive ion etching wherein a material to be etched is placed on an

electrode arranged in a reactive gas and wherein a gas discharging is performed by

charging voltage to the electrode to etch the material, characterized in that an electrode

structure such that the etching of the material can be performed at two or more different

temperatures is given.
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4. The device for the reactive ion etching, as disclosed in Claim 3, characterized in that

the electrode is comprised of a plurality of electrode bodies; the temperatures of the

electrode bodies are made various to each other.

5. The device for the reactive ion etching, as disclosed in Claim 3, characterized in that

the temperature of the electrode is made adjustable according to the etching process.

3. Detailed Description of the Invention

[Field of Industrial Application]

This invention pertains to a method for a reactive ion etching that can improve the

selectivity and the productivity and that can control the occurrence of an overhanging

effect and a device used therefor.

[Technical Background of the Invention and the Problem]

A MoSi2 film-is generally highly expected as the material for the electrode and the

wiring of a super LSI and one of high melting point metal silicides that are variously

studied. Since the MoSi2 film is used for the super LS1, a fine process naturally needs to

be applied. Accordingly, the applicants have studied and developed an etching of the

MoSi2 film by a reactive etching means (henceforth referred to merely as an etching) and

on the application of the etching in the form of chloride of Mo (MoCl5 seems to be used

as a main component) mainly using a Cl-based gas so far.

When this method is used, the steam pressure of MoCl5 has extremely high

temperature dependability. When the temperature changes by 40°C, the steam pressure

changes almost 10 times. More specifically, when an etching is applied while increasing
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the temperature of a substrate to be etched, as shown in a graph of Fig.1, the etching

speed of MoSi2 largely changes. On the other hand, the etching speed of a resist to be a

mask during the etching does not have any temperature dependability.

Taking the etching selection ratio of MoSi2 to the resist and the productivity into

consideration based on the aforementioned fact, it is proper that the etching is performed

while increasing the temperature of the substrate to be etched. When an etching is

performed while increasing the substrate temperature by the applicants, it is identified

that both selection ratio and the productivity improve.

However, when an over-etching is applied, as shown in Fig.2, it is identified that

an overhanging effect occurs to the M0Si2 film. More specifically, in Fig.2, reference

number 1 refers to a substrate; 2 to a MoSi2 film as a material to be etched; 3 to a resist as

a mask. The left end of the MoSi2 film shows an overhanging effect in whichthe upper

part projects more than the lower part.

Such an overhanging effect conspicuously occurs the higher the temperature of the

substrate 1 is. When the substrate temperature is reduced, the overhanging effect is hardly

S6611.

The substrate temperature needs to be increased with respect to the selection ratio

and the productivity. On the other hands, the substrate temperature needs to be reduced

with respect to the overhanging. Thus, temperature conditions that contradict each other

are required.

[Purpose of the Invention]
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In consideration of the aforementioned aspects, the present invention aims to offer

a method for a reactive ion etching that is capable of improving the selection ratio and the

productivity and effectively preventing a generation of an overhanging effect and a device

therefor.

[Abstract of the Invention]

According to the invention, this purpose is achieved by performing an etching of a

material to be etched at two or more different electrode temperatures.

[Working Examples of the Invention]

Fig.3 illustrates a first working example of the invention. An etching electrode 12

and an over-etching electrode 13 are separately provided inside a vacuum container 11,

wherein the electrodes are electrically insulated from the container 11. A substrate 14 is

placed on the electrodes 12 and 13. High frequency power sources 15 and 16 and

temperature controllers 17 and 18 that control the temperatures of the electrodes 12 and

13 are provided on the electrodes 12 and 13. First, the substrate 14 is placed on the

etching electrode 12 at a high temperature using_a transferring mechanism as not shown

in the drawing to carry out an etching. The substrate 14 is then transferred onto the over-

etching electrode 13 to carry out an over-etching.

The effect of the working example is described next.

At the etching, the substrate 14 is first transferred from the outside location into

the vacuum container 11 using the transferring mechanism as not shown in the drawing
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and then placed onto the etching electrode 12 whose temperature is controlled at 60°C.

Almost 90% of the thickness of a MoSi2 film is etched.

Following this, the substrate 14 is transferred and placed onto the over-etching

electrode 13 whose temperature is controlled at 30°C to perform an over-etching and to

complete the etching process.

According to such aiworking example, because the over-etching is applied at a

lower electrode temperature afier the etching has been applied at a higher electrode

temperature, the selection ratio of MoSi2 to a resist and the productivity improve.

Furthermore, an overhanging effect that occurs to the MoSi2 film is effectively prevented.

As in the aforementioned working example, a single etching electrode is provided‘

to a single over-etching electrode. The number of the etching electrodes can be increased

so that the etching period and-the over-etching period can be well balanced.

Fig.4 illustrates a second working example. An electrode 19 where the substrate

14 is placed on the upper surface is arranged inside thevacuum container 11 while it is

electrically insulated from the container 11. As shown in the drawing, the electrode 19 is

comprised of a high frequency power source 20, a temperature controller 21 that controls

the temperature of the electrode 19 to 60°C and a temperature controller 22 that controls

the temperature of the electrode 19 to 30°C. The temperature controllers 21 and 22 are

switched ‘using three-way cocks 23 and 24.

The effect of the working example is described next.

At the etching, the temperature of the electrode 19 is first controlled to 60°C using

the temperature controller 21 by operating the three-way cocks 23 and 24. The material

14 to be etched is then placed onto the electrode 19 using a transferring mechanism as not
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shown in the drawing. Afler almost 80% of the thickness of the MoSi2 film of the

material 14 has been etched, an over-etching is performed at a temperature of the

electrode 19 at 30°C by switching the three-way cocks 23 and 24 to the temperature

adjuster side to complete the etching process. The graph of Fig.5 illustrates this state.

As similarly to as in the first working example, this working example improves

the etching selection ratio of MoSi2 to a resist and the productivity and effectively

prevents the overhanging effect that occurs to the MoSi2 film.

[Advantageous Effect of the Invention]

As described above, according to the invention, the etching is applied at two or

more different electrode temperatures, thereby improving the etching selection ratio of

MoSi2 to the resist and the productivity and effectively preventing the overhanging effect

that occurs to the MoSi2 film.

4. Brief Description of the Drawings

Fig.1 is a graph illustrating a relation between the etching speed of a MoSi2 film

and the electrode speed. Fig.2 illustrates an overhanging effect that occurs to the MoSi2

film. Fig.3 and Fig.4 are cross-sectional views illustrating the respective working

examples of the invention. Fig.5 is a graph illustrating a relation between the etching

period and the electrode temperature by an etching method that uses the apparatus of

Fig.4.

ll...Vacuum container
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12. . .Etching electrode
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[In Fig.5, the vertical line indicates electrode temperature. and the horizontal line etching period. In
the graph, the first longer region indicates etching. and the secondshorter region over—etching. On
the horizontal line, the left point indicates the beginning of the etching, and the right point the
completion of the etching]

U.S. Patent and Trademark Office

Translations Branch

9/ 12/05

Chisato Morohashi
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(57)Abstract:

PURPOSE: To improve selectivity and productivity by performing

etching of a material to be etched at 22 different electrode temps.

CONSTITUTION: .A vacuum vessel 11 is installed therein with an

etching electrode 12 and an overetching electrode 13 insulated

electrically from said vessel and the electrodes 12, 13 are provided

respectively with high-frequency electrodes 15, 16 and temp.

controllers 17, 18 controlling the temp. thereof. A substrate 14 to be

etched is first brought by a conveyance mechanism into the vessel 11

from the outside, and is placed on the electrode 12 controlled to about

60°C by the controller 17, whereby the substrate is etched. The

substrate 14 is then moved, and is placed on the electrode 13

controlled to about 30°C by the controller 18, whereby the substrate is
etched.
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On 38“) A003
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IN THE SPECIFICATION:

Please amend the specification as follows:

At Col. 3, Par. 10:

Fig. 10 is a simplified process according to the present

invention. I

At Col. 11, Par. 3:

Fig. 4 is a simplified diagram of a resist stripper according to the present invention.

The present stripping apparatus includes similar elements as the previous described CVD

apparatus. The present stripping apparatus includes a chamber 112, a feed source 114, an

exhaust 116, a pedestal 118, which can be an agile temperature controlled chuck, an rf power

source 122, a ground 124, a helical resonator 126, and other elements. The helical resonator

126 includes a coil 132, an outer shield 133, a wave adjustment circuit 400, and other elements.

The chamber can be any suitable chamber capable of housing a product 119 such as a

photoresist coated wafer for stripping, and for providing a plasma discharge therein. The

plasma discharge is derived from a plasma source, which is preferably a helical resonator

discharge or other inductive discharge using a wave adjustment circuit or other techniques to

selectively adjust phase/anti—phase potentials. Of course, in some applications other

configurations such as parallel plate capacitive discharges and microwave powered discharges

such as electron cyclotron resonance machines, resonant cavities and slow waver wave

applicator structures may also be suitable. The present stripping apparatus provides for

stripping or ashing photoresist, e.g., implant hardened, etc. Further examples of such a

stripping apparatus are described in the experiments section below.

At Col. 14, Par. 2:

Fig. 6 is a simplified block diagram of a substrate holder 600 according to the present

invention. This diagram is merely an illustration and should not limit the scope of the claims

herein. One of ordinary skill in the art would recognize other variations, modifications, and

alternatives. The substrate holder 600 or sueepter susceptor includes, among others, a lower or

backside surface 608, which includes a plurality of concentric zones 608A, 608B, 608C, and

608D. In a specific embodiment, each of the zones can be in fluidic communication with each

other and can be partly separated from each other. Each of the zones can have an inlet 613 and

an outlet 611. Fluid enters the inlet, traverses in an annular manner in the zone, and leaves the
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outlet. A baffle can separate the inlet from the outlet. Each of the zones can have an inlet and

outlet, which are independent from the other inlets and outlets. Alternatively, the inlet and

outlets can be in fluid communication with each other.

At Col. 15, Par. 3:

The substrate holder has an upper surface, which holds an object in a secure manner

during processing. The upper surface is generally made of a suitable material that has

desirable heat transfer characteristics. In a specific embodiment, the upper surface is made

using a low thermal mass, high conductivity material. As merely an example, the upper

surface can be a diamond-like or diamond film overlying a copper or copper-like substrate. Of

course, the type of surface used depends upon the application.

At Col. 15, Par. 4:

In a specific embodiment, the substrate holder also has temperature sensing units 615

such as the one shown in "SIDE—VIEW C." The temperature sensing unit can be any suitable

unit that is capable of being adapted to the upper surface of the substrate holder. 'Altematively,

the temperature sensing unit can measure the temperature of the fluid or lower surface of the

substrate holder. As merely an example, the temperature sensing unit is a "fluoroptic" sensor

unit made by a company called Luxtron in Santa Clara, California. Alternatively, the sensing

unit can be an a band edge IR sensor or the like. The sensing unit is capable of measuring a

variety of spatial locations along the upper or lower surface of the substrate holder. The

substrate holder can be implemented using a variety of systems for heating and/or cooling

applications such as the one described below, but can be others.

At Col. 18, Par. 2:

Fig. 10 is shows a simplified process according to the present

invention. This eliag-ram process is merely an illustration and should not limit the scope of the

claims herein. One of ordinary skill in the art would recognize other variations, modifications,

and alternatives. As shown, there is an isotropic breakthrough step during which an SF6

plasma is used to remove very thin native oxide can be conducted at a low temperature such as

room temperature. Ordinarily the breakthrough step is conducted at a high temperature. High

temperatures have a serious disadvantage in that the etching rate of both oxide and tungsten

silicide by SF5 may be isotropic. Therefore the duration of the breakthrough step, especially if

the native oxide layer is thin, must often be limited to a few seconds to avoid undesired
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undercut. At low temperature the etching rate is slower and therefore the extent to which

materials under the native oxide are etched is easier to control.

At Col. 19, Par. 1:

At the end of the room temperature breakthrough step, at time BB, the control program

increases within several seconds to a higher steady state value at time B which as shown in

Fig. 10, is typically more than 99°C. The tungsten silicide is etched at this temperature until

this layer is breached at random locations on the wafer. This endpoint is conveniently

observed by a change in the slope of intensity of an optical light emission from the plasma

such as optical emission at 530nm (point C in Fig. 10). The complete removal of the

unmasked tungsten silicide areas is similarly signaled by a change in light emission such as

that shown at point D (at time D all “patches” of the tungsten silicide are “cleared” from

unmasked polysilicon areas; the signal begins to rapidly decease at time D because at constant

temperature, polysilicon consumes chlorine more rapidly than tungsten silicide (e. g. a faster

etch rate) and optical emission at this wavelength originates from a chlorine species.

At Col. 19, Par. 2:

Since it is not practical to change chuck temperature, at this point the etch rate would

increase rapidly. As a consequence it can often be difficult to detect and terminate the

polysilicon etching step when the thin oxide layer is reached. Another problem associated with

the use of a single temperature for both silicide and polysilicon layers is that chlorine etching

processes often undercut (etch along the mask direction, sideways- e. g. the etch is partly

isotropic) silicon at the elevated temperatures suitable for a low residue tungsten silicide etch.

Therefore it is highly desirable and advantageous to reduce the etching temperature during the

polysilicon etch. The wafer temperature is gradually reduced at point D in order to achieve a

slower and more anisotropic polysilicon etching step. The temperature necessary to etch

tungsten silicide and polysilicon during this temperature programmed sequence are

schematically compared in Fig. 10. As shown the The emission signal intensity increases

when the temperature is lowered because the rate of consumption of chlorine species by the

etching process is slowed (the rate decreases with decreasing temperature). Stopping the etch

. process beyond the endpoint where all of the silicon has “cleared,” denoted by E is also easier

and less critical because attack on the oxide has also slowed. Fig. 10 shows temperature

changes between BB and B and between points D and E occurring over intervals which
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subtend significantly less than 15 gercent of the total stack etching time and well under 40

gercent of the total process time.
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IN THE CLAIMS:

Please cancel claims l~55 without prejudice

1.—55 (canceled)

Please add the following new claims:

56. (New) A method of etching a substrate in the manufacture of a device’, the method

comprising:

placing a substrate having a film thereon on a substrate holder in a chamber, the

substrate holder having a selected thermal mass;

etching a first portion of the film while the substrate holder is at a selected first

substrate holder temperature;

changing the substrate holder temperature from the selected first substrate holder

temperature to a selected second substrate holder temperature; and

etching a second portion of the film while the substrate holder is at the selected second

substrate holder temperature;

wherein the selected thermal mass allows a change from the first selected substrate

holder temperature to the second selected substrate holder temperature within a characteristic

time period to process the film.

57. (New) The method of claim 56 wherein the first substrate holder temperature is

changed to the second substrate holder temperature by heat transfer means coupled to the
substrate holder.

58. (New) The method of claim 5 6 wherein the change from the first substrate holder

temperature to the second substrate holder temperature is an in-situ process during the first

portion etching step and the second portion etching step.

59. (New) The method of claim 56 wherein the etching of the first portion of the film

and the etching of the second portion of the film are conducted in a substantially constant

plasma environment.
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60. (New) The method of claim 56 wherein etching at least one portion of the film

comprises radiation.

61. (New) The method of claim 56 wherein etching at least one portion of the film is an

ion bombardment aided process.

62. (New) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder

temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature; and

the first and the second substrate etching temperatures are in a known relationship to

the first and the second substrate holder temperatures.

63. (New) The method of claim 62 wherein the first etching temperature is substantially

the first substrate holder temperature and the second etching temperature is substantially the

second substrate holder temperature.

64. (New) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder

temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature;

the first substrate etching temperature is higher than the second substrate etching

temperature; and

the first portion of the film is etched before the second portion of the film.

65. (New) The method of claim 56 wherein:

a first substrate etching temperature corresponds to the first substrate holder

temperature;

a second substrate etching temperature corresponds to the second substrate holder

temperature;

the first substrate etching temperature is lower than the second substrate etching

temperature; and
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the first portion of the film is etched before the second portion of the film.

66. (New) The method of claim 56 wherein the substrate holder comprises an

electrostatic support chuck having a surface for supporting a substrate in a reaction chamber,

the electrostatic support chuck overlays a heat exchange region, and the heat exchange region

includes at least one fluid passage through which a fluid can be circulated to heat and/or cool

the substrate holder.

67. (New) The method of claim 66 wherein the heat exchange region includes at least

two separate fluid passages, each fluid passage being configured to have an independent inlet

and an independent outlet.

68. (New) The method of claim 56 wherein the substrate holder includes a plurality of

heating elements.

69. (New) The method of claim 68 wherein the heating elements are configured to

selectively heat one or more zones of the substrate holder.

70. (New) A method of etching a substrate in the manufacture of a device, the method

comprising:

placing a substrate having a film thereon on a substrate holder in a chamber;

etching a first portion of the film at a selected first substrate temperature; and

etching a second portion of the film at a selected second substrate temperature, the

selected second substrate temperature being different from the selected first substrate

temperature;

wherein the substrate holder is maintained above room temperature while etching at

least one of the portions of the film, and the selected first substrate temperature is changed to

the selected second substrate temperature within a characteristic time period to process the

film.

71. (New) The method of claim 70 wherein a continuous etching process comprises

etching the first portion of the film and etching the second portion of the film.
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72. (New) The method of claim 70 wherein the first substrate temperature is changed to

the second substrate temperature within a selected period of time by at least heat transfer with

the substrate using at least an electrostatic chuck.

73. (New) The method of claim 70 wherein the first substrate temperature is changed to

the second substrate temperature by transferring heat energy using at least a pressure of gas

behind said substrate.

74. (New) The method of claim 70 wherein said first substrate temperature is changed

to the second substrate temperature by transferring energy using at least radiation.

75. (New) The method of claim 70 wherein changing the substrate holder temperature

comprises selectively transferring energy in the form of heat from a substrate temperature

control system to the substrate holder. 7

76. (New) The method of claim 70 wherein changing the selected first substrate

temperature to the selected second substrate temperature is an in-situ process while etching the

first film portion and etching the second film portion.

77. (New) The method of claim 70 wherein the etching of the first portion of the film

and the etching of the second portion of the film are conducted in a substantially constant

plasma environment.

78. (New) The method of claim 70 wherein etching at least one portion of the film

comprises radiation.

79. (New) The method of claim 70 wherein etching at least one portion of the film

comprises an ion bombardment aided process.

80. (New) A method of processing a substrate during the manufacture of a device, the

method comprising:

placing a substrate having a film thereon on a substrate holder within a chamber of a

plasma discharge apparatus, the plasma discharge apparatus comprising a substrate

temperature sensor, a substrate temperature control system including a microprocessor and a
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heat transfer process; the substrate holder having a substrate holder temperature control

system;

performing a first film treatment of a first portion of the film at a selected first substrate

temperature;

changing the selected first substrate temperature to a selected second substrate

temperature, the selected second substrate temperature being different from the selected first

substrate temperature; and

performing a second film treatment of a second portion of the film at the selected

second substrate temperature;

wherein the substrate holder temperature is maintained substantially above room

temperature during at least one of the film treatments, and the change from the first substrate

temperature to the second substrate temperature occurs within a characteristic time period to

process the film.

81. (New) The method of claim 80 wherein the substrate temperature control system

comprises the substrate holder temperature control system.

82. (New) The method of claim 80 wherein the substrate holder temperature control

system comprises the substrate temperature control system.

83. (New) The method of claim 80 wherein at least one film treatment, selected from

the first film treatment and the second film treatment, comprises the substrate temperature

being less than the substrate holder temperature.

84. (New) The method of claim 80 wherein at least one film treatment, selected from

the first film treatment and the second film treatment, comprises the substrate temperature

being greater than the substrate holder temperature.

85. (New) The method of claim 80 wherein at least one film treatment, selected from

the first film treatment and the second film treatment, comprises selectively transferring heat

energy from the substrate holder to the substrate.

86. (New) The method of claim 80 wherein at least one film treatment, selected from

the first film treatment and the second film treatment, comprises selectively transferring heat

energy from the substrate to the substrate holder.
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87. (New) The method of claim 80 wherein at least one film treatment, selected from

the first film treatment and the second film treatment, comprises maintaining the temperature

of the substrate holder above room temperature and selectively transferring heat energy from
the substrate into the substrate holder.

88. (New) The method of claim 80 wherein at least one film treatment, selected from

the first film treatment and the second film treatment, comprises selectively transferring energy

in the form of heat from the substrate temperature control system to the substrate holder and

maintaining the substrate holder temperature above room temperature.

89. (New) The method of claim 80 wherein at least one film treatment, selected from

the first film treatment and the second film treatment, comprises etching.

90. (New) The method of claim 80 wherein at least one film treatment, selected from

the first film treatment and the second film treatment, comprises chemical vapor deposition.

91. (New) The method of claim 80 wherein at least one film treatment, selected from

the first film treatment and the second film treatment, is an ion assisted process.

92. (New) The method of claim 80 wherein the first temperature is changed to the

second temperature by transferring heat using at least a pressure of gas behind the substrate.

93. (New) The method of claim 80 wherein the first substrate temperature is changed to

the second substrate temperature by transferring energy using at least radiation.

94. (New) A method of processing a substrate in the manufacture of a device, the

method comprising:

placing a substrate having a film thereon on a substrate holder in a processing chamber,

the processing chamber comprising the substrate holder, a substrate temperature control system

to control the temperature of the substrate, and a substrate holder temperature control system to

control the temperature of the substrate holder;

performing a first etching of a first portion of the film at a selected first substrate

temperature;
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performing a second etching of a second portion of the film at a selected second

substrate temperature, the second temperature being different from the first temperature;

wherein at least one of the film portions is etched while the substrate holder

temperature is substantially above room temperature and heat is transferred from the substrate

holder control system to the substrate holder; and

wherein the substrate temperature control system allows a change from the flrst

substrate temperature to the second substrate temperature within a characteristic time period to

process the film.

95. (New) The method of claim 94 wherein the etching of at least one of the film

portions comprises heat flow from the substrate holder into the substrate.

96. (New) The method of claim 94 wherein the etching of at least one of the film

portions comprises heat flow from the substrate into the substrate holder.

97. (New) The method of claim 94 wherein the etching of at least one of the film

portions comprises maintaining the temperature of the substrate holder above room

temperature, and heat flow from the substrate into the substrate holder.

98. (New) The method of claim 94 wherein the characteristic time period to change

from the first substrate temperature to the second substrate temperature subtends less than 40

percent of the total etching process time.

99. (New) The method of claim 94 wherein the characteristic time period to change

from the first substrate temperature to the second substrate temperature subtends less than 15

percent of the total etching process time.

100. (New) A method for processing layers which are included in a stack of layers

positioned on a substrate, the method comprising:

etching at least a portion of a first silicon-containing layer in a chamber while the

substrate is maintained at a selected first substrate temperature; and

etching at least a portion of a second silicon-containing layer in the chamber while the

substrate is maintained at a selected second substrate temperature;

wherein the substrate holder is maintained substantially above room temperature when

etching at least one of the silicon-containing layer portions, selected from the portion of the
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first silicon containing layer and the portion of the second silicon—containing layer; and

the change from the first substrate temperature to the second substrate temperature occurs

' within a time that is less than the overall process time associated with etching the first silicon-

containing layer and the second silicon-containing layer.

101. (New) The method of claim 100 wherein the change from the first substrate

temperature to the second substrate temperature occurs within less than 40 percent of the

overall process time.

102. (New) The method of claim 100 wherein at least one layer is etched in a chlorine-

containing ambient.

103. (New) The method of claim 100 wherein at least one silicon—containing layer is

etched in a chlorine-containing ambient;

the first layer is a polysilicon layer, the second layer is a silicide layer and the stack

includes an oxide layer;

the second substrate temperature is higher than the first substrate temperature; and

at least one of the etching steps has high selectivity to the oxide layer.

104. (New) A method for manufacturing a device comprising an integrated circuit, the

method comprising:

transferring a substrate comprising a stack of layers including a silicide layer into a

chamber, the chamber comprising a substrate holder;

processing the substrate in the chamber at a first substrate temperature; and

processing the substrate in the chamber at a second substrate temperature to etch at

least a portion of the silicide layer while maintaining the substrate holder substantially above

room temperature;

wherein the first temperature is different than the second temperature and the first

substrate temperature is changed to the second substrate temperature in less than an overall

time associated with processing the substrate at the first substrate temperature and processing

the substrate at the second substrate temperature to etch the silicide layer.

105. (New) The method of claim 104 where the first substrate temperature is less than

about 90 degrees centigrade and the silicide layer is etched above about 99 degrees centigrade.
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106. (New) The method of claim 104 wherein the first substrate temperature is changed

to the second substrate temperature within a selected period of time by at least heat transfer to

the substrate using arleast an electrostatic chuck.

107. (New) The method of claim 104 wherein the first substrate temperature is changed

to the second substrate temperature by transferring heat using at least a pressure of gas behind

the substrate.

108. (New) The method of claim 104 wherein the first substrate temperature is changed

to the second substrate temperature by transferring energy using at least radiation.
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REMARKS

Prior to this amendment, claims 1-46 were pending. By this amendment,

Claims 1-46 are cancelled in the subject application without prejudice. Claims 56-108 have

been added. claims 56-108 correspond to cancelled claims 1-46. Claims 47-55 were

previously withdrawn by the Examiner in connection with a restriction requirement. Hence

claims 56-108 are pending in this application. No new matter has been added.

The specification is amended to correct certain typographical errors and

formalities. No new matter has been added.

Formalities

Applicant wishes to note that there were certain typographical errors in the

published specification which had been corrected in the Amendment After Allowance under 27

CFR 1.312 which was entered on Jan. 19, 2001. This amendment included corrections to the

original Specification and Informal Drawings. Although the corrected drawings were included

in the published patent, corresponding textual corrections were omitted and original language

was published. As a result, there were minor inconsistencies between the published (corrected)

drawings and the published (uncorrected) specification.

Other corrections to the specification are submitted herewith for the purpose of

correcting some additional typographical errors and to provide a proper antecedent basis for

certain terms as suggested by the Examiner. Applicant believes these corrections add no new

matter.

Claim Objections

To avoid disjoint numbering and in the interest of clarity and readability,

Claims 1-55 are hereby cancelled and replaced with new claims 56-108. It is believed that

these new claims will traverse the formalities and matters objected to.
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Specification and Claim Rejections under 35 USC §112 and/or 35 USC §251

Claims 98, 99, 101 (Corresponding to cancelled claims 33, 34 and 36)

Applicant respectfully believes that the specification and drawings of the ‘776 patent,

viewed as a whole, include the claimed matter.

Applicant wishes to point out the time-temperature history of the exemplary

process depicted in the lower portion of Fig. 10. The material shown in this figure is intended

to be viewed in concert with the specification and typographical corrections in the Amendment

After Allowance.

Please observe that Fig. 10 teaches various temperature transitions, such as the

changes between BB and B and between D and E, among others, which are shown to subtend

approximately 5 seconds. Applicant respectfully notes that the graph in Fig. 10 teaches a time

to clear a polysilicon layer (between B and D in Fig. 10) of about 60 seconds and an entire

process time, comprising all steps, lasting about 180 seconds.

Consequently, the figure teaches a time for a temperature change which is a

fraction of the total processing time (5 sec)/(180 sec). Please observe that this fraction‘ is less

than about 3% of the total process time and less than about 10% of the processing time to etch

the polysilicon layer. Thus the Applicant respectfully maintains that there is a disclosure that

the time in which the “change of temperature occurs subtends less than 40 percent of the total

etching process time,” (claim 98 corresponding to cancelled claim 33) and that the time to
77 66

“change from the first substrate temperature to the second substrate temperature subtends

less than 15 percent of the total etching process time” (claim 99 corresponding to cancelled

claim 34), and “within less than 40 percent of the overall process time” (claim 101

co“rres‘ponding to cancelled claim 36).

Claims 98, 99 and 101 gcancelled 33, 34 and 36)- Proper Basis

The Applicant wishes to thank the Examiner for pointing out that proper formal

antecedent language should be included in the specification. As suggested, Applicant is
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including corresponding amendments to the language of the specification for the purpose of

correcting these formalities. Please note that the language “change in temperature” is no

longer in the corresponding claim (103).

Claim 105 (cancelled claim 42} Disclosure

Applicant respectfully believes that claim 105 (corresponding to cancelled

claim 42) is not new matter.

Applicant respectfully requests that the Examiner consider certain teachings in

the specification and Fig. 10 in view of these remarks. Applicant believes that an examination

of Fig. 10 in concert with the consistent language that is contained in the Amendment After

Allowance (entered on Jan. 19, 2001) will be helpful in this respect.

Col. 18, lines 56-59, teaches that a breakthrough step, in accordance with the

exemplary embodiment of the instant invention shown in Fig. 10 and ending at BB (segment

A—BB), is conducted at a low temperature such as room temperature (a room temperature is

generally understood to be approximately 20°C to 25°C). Lines 59-67 of the specification

recite the disadvantages of a high temperature breakthrough step and the advantages of being

able to conduct this step at room temperature in accordance with the inventive embodiment.

Col. 19, lines 44-45 instruct that wafer temperature is rapidly increased to a

selected value in the temperature range 180-220°C (point I in Fig. 10, segment I—J) for

stripping resist according to the exemplary embodiment.

Accordingly when Fig. 10 is viewed with the specification, it is understood that

line segment I—J is at a temperature in the range of 180-220°C and that line segment A—BB is at

a room temperature (20—25°C). Line segment B-D is shown to bisect the difference between

the temperature of I-J and the temperature of A—BB. Hence it is seen that B-D is at a

temperature in the range of 100°C to I22.5°C. The specification has been amended to provide

an express antecedent.
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Claim 105 (corresponding to withdrawn claim 42) comprises a method for

manufacture where the “first temperature is less than 90 degrees Centigrade and the silicide

layer is etched at a selected temperature above about 100 degrees centigrade.” As pointed out

above, the process taught in Fig. 10 includes a first breakthrough step in which the substrate is

substantially maintained at a temperature less than 90 degrees C and a step comprising etching

the silicide layer at a second temperature which is about 100°C to ]22.5°C. Thus Applicant

wishes to respectfully point out that the originally filed specification and drawings include a

teaching of the method of claim 105. He respectfully requests reconsideration.

Claims 60,74, 78, 108 gcancelled claims 7, 8, 16, 21, 22, 31, 46, 53)

Applicant respectfully wishes to point out that original claims 7 and 8 (also in

provisional application N0. 60/058,650) disclose first and second etchings which comprise

radiation. Additionally, Col. 15, lines 16-19 teaches that “heat can be supplied by single or in

combination using radiation, conduction and convection.” Further, the specification of the

Ser. No. 08/567,224 priority document teaches plasma processing and etching in which “there

are proportionately greater amounts of heating and cooling by radiation at higher temperatures,

since radiative energy transfer depends on the temperatures of surfaces which ’view‘ each

other raised to the fourth power, whereas conductive and convective heat transfer often depend

linearly on localized temperature differences.” The use of an infrared heating unit (e.g. infrared

radiation) is also mentioned in lines 19-20 of Col. 15 of the instant specification. Accordingly,

Applicant respectfully believes this antecedent language supports radiation.

Claim Rejections 35 USC § 102

Claims 56-69 (corresponding to cancelled claims 1-12)

New claims 56-69 include a limitation that the temperature of the substrate

holder is changed.

The Tsubone patent does not teach a selected thermal mass of a substrate holder

nor does it anticipate a substrate holder that allows a change from a first substrate holder
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temperature to a second substrate holder temperature within a characteristic period to process

the film.

For example, the Tsubone invention comprises a sample bed (substrate holder)

that is cooled to a certain predetermined fixed temperature below room temperature. Therefore

Tsubone teaches away from changing the temperature of the substrate holder within a

characteristic time to process the film. Therefore new claims 56-69 are patentable over

Tsubone.

Claims 70-108 (cancelled claims 13-46)

New claims 70-108 include a limitation that a substrate holder temperature is at

or substantially above room temperature.

Tsubone teaches a method wherein a sample bed is _qgo_lg1 by a cooling medium

in order to maintain the substrate holder at a certain predetermined temperature during

processing which is below room temperature. (Abstract lines 3-5; Col. 3, lines 7-9). The

Tsubone invention is a method of cooling a substrate which consists of lowering a substrate

temperature by increasing the pressure of a heat transfer gas behind the substrate (Tsubone

Col. 5, lines 29-31; Col. 6, lines 39-40 and lines 47-50; Col. 8, lines 34-43 and lines 55-59;

Col. 9, lines 3-4). It is taught that the substrate temperature is reduced and brought closer to

the low temperature of the sample bed by increasing heat transfer gas pressure (e; g. the

substrate holder. Tsubone Col. 3, lines 31-33). According to Tsubone, heat is transferred from

the substrate, across a gap to the cooled substrate holder, through a heat transfer gas.

To the contrary, claims 7-105 include a limitation that the substrate holder

(sample bed) is maintained above room temperature while processing at least a portion of the

film. Unlike Tsubone, the instant claims include a substrate holder which is heated by a

heating means. In another aspect of the instant invention, a substrate holder is heated above

room temperature, where heat exchange between the substrate and substrate holder permits

processing at an elevated temperature. In yet another aspect, increasing the pressure of a heat
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transfer gas increases the substrate temperature by improving heat exchange between the

substrate holder and the substrate.

Consideration of the subject application as amended is respectfully requested.

CONCLUSION

In view of the foregoing, Applicant believes all claims now pending in this

Application are in condition for allowance. The issuance of a formal Notice of Allowance at

an early date is respectfully requested.

If the Examiner believes a telephone conference would expedite prosecution of

this application, please telephone the undersigned at 925-947-1909.

Respectfully submitted,

Daniel L. Flamm
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c)I:l Personal [copy given to: 1)[_-_I applicant 2)|:] applicant’s representative]

Exhibit shown or demonstration conducted: d)E] Yes e)® No.
If Yes, brief description:

Claim(s) discussed: none.

Identification of prior art discussed: none.

Agreement with respect to the claims t)E] was reached. 9)IZ was not reached. h)|:] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: see attached cogies of electronic mail.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy ofthe amendments that would render the claims

allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE

lNTERVlE\N. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY

FORM, WHICHEVER IS LATER, TOFILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See
Summary of Record of Interview requirements on reverse side or an attached sheet.

-\,¢wr;Z'.Z L9/(fl¢4<4é.—
ANITAALANEO

PRIMARY EXAMINER

Examiner Note: You must sign this form unless it is an
Attachment to a signed Office action. ' - Examiner’s signature, if required

U.S. Patent and Tmdemark Office

PTO L-41 3 (Rev. 04-03) Interview Summary Paper No. 042605

‘I
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-lace. video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing. _
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation. or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 ofthe Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
Application Number (Series Code and Serial Number)
Name of applicant
Name of examiner
Date of interview V

Type of interview (telephonic, video-conference, or personal)
Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)
An indication whether or not an exhibit was shown or a demonstration conducted
An identification of the specific prior art discussed
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary. '

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examinerto include, all of the applicable items required below concerning thesubstance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully

' describe those arguments which he or. she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed bythe examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK‘ on the
paper recording the substance of the interview along with the date and the examiner's initials.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addrns COMMISSIONER FOR PATENTS

PD. Box I450
Alexandria, Virginia 2231]-I450www.usplu.govv

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

I0/439,245 05/ I 4/2003 Daniel L. Flamm 5963

7590 04/26/2005 EXAMXNER

Daniel L. Flamm ALANKO. ANITA KAREN
476 Green View Drive

Walnut Creek, CA 94596 PAPERNUMBER1765

DATE MAILED: 04/26/2005

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. I0/03)
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Application No. App|icant(s)

_ . 10/439,245 FLAMM, DANIEL L.
In tervrew Summary _

Examiner ’ Art Unit

Anita K. Alanko 1765

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

(1) Anita K. Alanko. (3) .

(2) Daniel Flamm.

Date of Interview: 19 Agni 2005.

Type: a)E Telephonic b)|:I Video Conference

c)El Personal [copy given to: 1)l:] applicant 2)_I:l applicant's representative]

Exhibit shown or demonstration conducted: d)E| Yes e)E No.
If Yes, brief description:

C|aim(s) discussed: 1 and 13.

Identification of prior art discussed: Tsubone.

Agreement with respect to the claims DE] was reached. g)E was not reached. h)[] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: See Continuation Sheet.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.) 1

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE

INTERVIEIN. (See MPEP Section 713.04). It a reply to the last Office action has already been filed, APPLICANT IS
GIVEN ONE MONTH FROM THIS INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY
FORM, WHICHEVER IS LATER, TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See

Summary of Record of Interview requirements on reverse side or on attached sheet.

AN|TAN.ANKO
PRIMARY EXAMINER

Examiner Note: You must sign this form unless it is an
Attachment to a signed Office action. Examiner's signature, if required

U.S. Patent and Trademark Office

PTOL-413 (Rev. 04-03) Interview Summary ' Paper No. 040
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record .
A complete written statement as to the substance of any face-to-face. video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necesity for reply to Office action as specified in §§ 1.111. 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

it is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentabiiity.

Examiners must complete an interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. in the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. if additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate. the Form should be mailed promptly alter the interview rather than with the next official communication.

The Form provides for recordation of the following information:
Application Number (Series Code and Serial Number)
Name of applicant
Name of examiner
Date of interview

Type of interview (telephonic, video—conference, or personal)
Name of participant(s) (applicant. attorney or agent, examiner, other PTO personnel, etc.)
An indication whether or not an exhibit was shown or a demonstration conducted

An identification of the specific prior art discussed —
An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to aliowability is tentative and does
not restrict further action by the examiner to the contrary. '

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted. however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature orthrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. if the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, ‘interview Record OK" on the
paper recording the substance of the interview along with the date and the examiner's initials.
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Continuation Sheet (PTOL-413) Application No. 10/439,245

Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments: Discussed how Tsubone has cooling of sample temperature and
change of gas pressure to transfer heat from the holder to the substrate, whereas the instant invention heats the
substrate support. Also discussed restriction requirement, objection to the specification and 112 rejections. Noted that
there were corrections made by amendment after allowance- corrections to the figures were in the patent, but not
corrections to the specification. There were thus inconsistencies between the drawings and the specification.
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UNITED STATES PATENT AND TRADEMARK OFFICE
lI:I\‘]Tl-21) S’1‘A‘l'ES l‘IEPAR'|‘ME1\T OF COMMERCEL-nixed Stats Patent and Trademark Oflice
Addmss: COMMISSIONER FOR PATENTS

l'.0. Elm M50
Altunclrin, \’irginiu 32313-H50\v\vw.u<plo.gm'

APPL((2AT(()N ND. FILING DATE FIRST NAMED INVENTOR A'l'T()RNEY DOCKET NO. CONHILMATION NO.

596310/439,245 05." l4."2003 Daniel L. Flamm

7590 O l:’l5:'2[l05 EXAMINER

Daniel L. Flamm ALANRO, ANITA KAREN
476 Green View Drive

Walnut Creek. CA 94596 I 765

DATE MAILED: Ill/25_r'2(l05

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO~90C (Rev. l0."03')
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Application No. Applicant(s)

10/439,245 FLAMM, DANIEL L.

Office Action Summary Examm, M uni,

Anita K Alanko 1765

-- The MAILING DA TE of this communication appears on the cover sheet with the conespondence address —
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of time may be available under the provisions of 37 CFR 1.136(3). In no event. however. may a reply be timely filed

after Six (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
~ If N0 period for reply is specified above. the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute. cause the application to become ABANDONED (35 U.S.C. § 133). '

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b). .

Status

1)l:I Responsive to communication(s) filed on_

2a)l:] This action is FINAL. 2b)X This action is non-final.

3)|:i Since this application is 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.

Disposition of Claims

4)X Claim(s) 1-:5 is/are pending in the application.

4a) Of the above c|aim(s) ES is/are withdrawn from consideration.

5)D Claim(s)j is/are allowed.

6)iZl Claim(s) 1‘ is/are rejected.

7)E] Claim(s)_ is/are objected to.

8)[:] Claim(s)_: are subject to restriction and/or election requirement.

Application Papers

9)® The specification is objected to by the Examiner.

10)|:I The drawing(s) filed onj is/are: a)I:| accepted or b)|] objected to by the Examiner.

Applicant may not request that any objection to_ the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

11)l:] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)El Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

b)i:I Some * c)I:I None of:

Certified copies of the priority documents have been received.

Certified copies of the priority documents have been received in Application No. :_

Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) IE Notice of References Cited (PTO-892) 4) E Interview Summary (PTO-413)
2) [3 Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper Nets)/Mail Date. 9.1%.
3) E lnfonnation Disclosure Slatement(s) (PTO-1449 or PTO/SB/08) 5) D M31309 0f W0""3| P3161“ ADP“0ati0n (PTO-152)

Paper No(s)IMail Date 6/17/03 8/6/04. 6) D Other:
U.S. Patent and Traderrark Oflice

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 0105
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Application/Control Number: 10/439,245

Art Unit: 1765

Election/Restrictions

Restriction to one of the following inventions is required under 35 U.S.C. I21:

1. Claims 1-46, drawn to a method, classified in class 438, subclass 715.

11. Claims 47-55, drawn to an apparatus, classified in class 156, subclass 345+.

The inventions are distinct, each from the other because of the following reasons:

Inventions I and H are related as process and apparatus for its practice. The inventions

are distinct if it can be shown that either: (1) the process as claimed can be practiced by another

materially different apparatus or by hand, or (2) the apparatus as claimed can be used to practice

another and materially different process. (MPEP § 806.05(e)). In this case the apparatus can be

used for a method with a different temperature sequence, for example, one that does not change

the temperature from a first to a second temperature during etching, but rather maintains the

same temperature.

Because these inventions are distinct for the reasons given above and have acquired a

separate status in the art as shown by their different classification, restriction for examination

purposes as indicated is proper.

The original patent claims are constructively elected. Thus, the added apparatus claims,

claims 47-55 are constructively non-elected and withdrawn from consideration. Claims 1-46 are I

now examined. If the original claims are found allowable, and a divisional application has been

filed for the non—elected claims, further action in the application will be suspended, pending

resolution of the divisional application.

Claim Objections
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Application/Control Number: 10/439,245

Art Unit: 1765

(Jlaim Objections

Claim 13 is objected to because of the following informalities: In claim 13, line 7, the

term “being changed” should cite “changing” to be consistent with the rest of the claim. In claim

13, line 8, the “whereupon” clause is incomplete, does applicant intend to cite “wherein”?

Appropriate correction is required.

Specification

The specification is objected to as failing‘ to provide proper antecedent basis for the

claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01(o). Correction of the

following is required: explicit basis for claims 3, 17, 21-22, 33-34, 36, 42, 46 (i.e., for the terms:

“change in temperature ...during said first ...and said second etching step”; “radiation”;

“subtends less than 40 percent”; “subtends less than 15 percent”; “first temperature is less than

90 degrees centigrade and the silicide layer is etched at a selected temperature above 100 degrees

centigrade”). The terms may be merely added to the specification, provided they are not new

matter.

Claim Rejections - 35 USC § 112

Claims 33-34, 36 and 42 are rejected under 35 U.S.C. 251 as being based upon new

matter added to the patent for which reissue is sought. The added material which is not

supported by the prior patent is as follows:

I, S‘

the terms “subtends less than 40 percent , subtends less than 15 percent” and “first

temperature is less than 90 degrees centigrade and the silicide layer is etched at a selected

temperature above 100 degrees centigrade”.
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