RECIPE REPORT CARD FRAMEWORK AND METHODS THEREOF
BACKGROUND OF THE INVENTION [0001] Advances in plasma processing
have facilitated the growth in the semiconductor industry. Recipes have long
been employed by the semiconductor industry to create new devices (e.g.,
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processing. Recipes tend to be complex and are usually created based on
the knowledge and/or experience of the engineers. [0002] Consider the
situation wherein, for example, a processing system has been deployed to a
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other variables, such as those aforementioned. [0004] In an examPIe a
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likes. As a result, the engineers not only have to be knowledgeable about the recipe but
may also be required to understand how the recipe may interact with other variables, such

as those aforementioned.

[0004] In an example, a recipe has been created and an engineer has employed the recipe
to create a plurality of devices. During the execution of the recipe, a plurality of data may
be collected. The data that may be collected may be a mass collection of data points. The
ability to assimilate the data, to determine which data points are critical, and/or to analyze
the data in order to modify the recipe may be dependent upon the skill and experience of
the engineer. For example, the engineer may be required to understand the recipe and how
the recipe may interact with other variables that may affect the execution of the recipe.
Unfortunately, the skill level and experience of an engineer may vary and the ‘quality’ of a
recipe may reflect accordingly. Even if the engineer has the skill and experience, the
engineer may not be able to account for all the different variables in the creation of a new

recipe and/or the modification of a current recipe.



recipe may reflect accordingly. Even if the engineer has the skill and
experience, the engineer may not be able to account for all the different
variables in the creation of a new recipe and/or the modification of a current
recipe. 1 [0005] In another example, a problem may arise during the
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not a hardware issue, but instead, a result of a "bad recipe”. Unfortunately,
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ources into'a single recipe report card framework. The recipe report card
framework includes an editor for interacting with the plurality of data sources.
The computer-implemented method also includes displaying a plurality of
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lurality of ranges for the each of the set of signal parameters. The computer-
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comnfigierechpiemeowid enghidancei el adaldizplgyanteciierality of graphical displays.
Each graphical display of the plurality of graphical displays is configured to present a
signal parameter of a set of signal parameters for at least a substrate. The computer-
implemented method further includes providing a plurality of criteria for each of the set of
signal parameters. The computer-implemented method yet also includes providing a
plurality of ranges for the each of the set of signal parameters. The computer-
implemented method yet further includes providing an expert guide, which is configured

to provide guidance in analyzing a recipe.

[0007] The above summary relates to only one of the many embodiments of the invention
disclosed herein and is not intended to limit the scope of the invention, which is set forth
in the claims herein. These and other features of the present invention will be described in
more detail below in the detailed description of the invention and in conjunction with the

following figures.



[0007] The above summary relates to only one of the many embodiments of
the invention disclosed herein and is not intended to limit the scope of the
invention, which is set forth in the claims herein. These and other features of
the present invention will be described in more detail below in the detailed
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
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[0013] Fig. 5 shows, in an embodiment of the invention, a flow chart illustrating an

example of how a recipe report card editor may be employed to facilitate collaboration.

[0014] Fig. 6 shows, in an embodiment of the invention, a flow chart illustrating an
example of how a recipe report card editor may be employed to facilitate

creation/modification of recipe.

[0015] Fig. 7 shows, in an embodiment of the invention, a flow chart illustrating an
example of how the recipe report card editor may be employed to facilitate

troubleshooting.

DETAILED DESCRIPTION OF EMBODIMENTS
[0016] The present invention will now be described in detail with reference to a few
embodiments thereof as illustrated in the accompanying drawings. In the following
description, numerous specific details are set forth in order to provide a thorough
understanding of the present invention. It will be apparent, however, to one skilled in the
art, that the present invention may be practiced without some or all of these specific
details. In other instances, well known process steps and/or structures have not been

described in detail in order to not unnecessarily obscure the present invention.



embodiments thereof as illustrated in the accompanying drawings. In the
following description, numerous specific details are set forth in order to
provide a thorough understanding of the present invention. It will be
apparent, however, to one skilled in the art, that the present invention may
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[0019] In accordance with embodiments of the present invention, a computer-
implemented arrangement provides a user-friendly system designed to integrate a plurality
of data sources (e.g., recipe, tool data, sensor data, best known method, etc.) under a single
recipe report card framework. Also, the recipe report card framework includes an
interactive criteria section that enables recipe evaluation. Further, the recipe report card
framework includes an expert guide, such as a help section, to provide guidance in recipe
analysis. In addition, the recipe report card framework provides a collaborative

infrastructure for creating, modifying, and/or validating a recipe.

[0020] In an embodiment of the invention, the recipe report card framework provides for a
recipe report card editor. With the recipe report card editor, a plurality of functions may
be performed. The functions may include, but are not limited to, a grading function, a

guidance function, and a collaborative function.



of data sources (e.g., recipe, tool data, sensor data, best known method, etc.)
under a single recipe report card framework. Also, the recipe report card
framework includes an interactive criteria section that enables recipe
evaluation. Further, the recipe report card framework includes an expert
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Generally, the process of recipe creation, modification, and/or validation is generally not
performed by a single person, but by a team. In addition, the team may include members
from both inside and outside the company. In an embodiment, the recipe report card
editor provides a single framework from which data may be stored, viewed, analyzed, and
manipulated by a plurality of users. In an example, users who are geographically
dispersed and/or located in different time zones may collaborate since all members are
working within the same framework. Thus, each member is performing data analysis

based on a common premise.

[0024] In order to facilitate the aforementioned functions, the recipe report card editor
may integrate a plurality of input data sources (e.g., recipe, tool data, process data, best
known methods, etc.) into a single location. In an embodiment, the input data sources may
be uploaded into the recipe report card framework. By uploading the data into the recipe

report card editor, the data may be readily available for analysis. In another embodiment,



the criteria, and the likes. [0023] In addition, the recipe report card editor may
support a collaborative function. Generally, the process of recipe creation,
modification, and/or validation is generally not performed by a single person,
but by a team. In addition, the team may include members from both inside
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outputs 106. Unlike the prior art wherein analysis may be limited to the user’s (e.g.,
process engineers, technician, etc.) knowledge, experience, and accessibility to a plurality
of data sources, the inventive recipe report card framework 100 provides a simple

infrastructure for integrating plurality of input data sources 104 within a single framework.

[0028] In an embodiment of the invention, plurality of input data sources 104 may be
uploaded into recipe report card editor 102. Examples of plurality of input data sources
104 may include, but are not limited to, executed recipe 108, process data 110 collected by
processing system components (e.g., sensors, metrology tool, processing modules, etc.),
best-known methods 112 (e.g., best practices for creating recipes), expert knowledge 114,
processing environment data 116 (e.g., tool ID, wafer ID, chamber ID, voltage, etc.), and

the likes.

[0029] By employing recipe report card editor 102, plurality of input data sources 104
may be viewed, analyze, and/or manipulated to produce plurality of outputs 106. Plurality

of outputs 106 may include reports as well as data analysis that may aid in recipe



[0026] The features and advantages of the present invention may be better
understood with reference to the figures and discussions that follow. [0027]
Fig. 1 shows, in an embodiment of the invention, a simple diagram of a recipe
report card framework 100. Recipe report card framework 100 may include a
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artsaaty/collaboration despite geographical distance and time zones differences.

[0033] The next few figures illustrate how the recipe report card editor may perform the
three functions, in an embodiment. More specifically, Fig. 2 - 4 illustrate examples of
recipe report card interfaces and Fig. 5 - 7 illustrate examples of how the recipe report card

editor may be applied to achieve the aforementioned functions.

[0034] Fig. 2 shows, in an embodiment, an example of a main view of a recipe report card
interface. In the main view, an interface 200 may include one or more graphical displays
(202, 204, 206, 208, and 210). Each of the graphical displays may represent a signal trace.
As discussed herein, a signal trace refers to a plethora of data that may be amassed for a
signal parameter during the entire processing of a recipe. In an embodiment of the
invention, each of the graphical displays may include signal traces from one or more

substrates.

[0035] During the execution of a recipe, hundreds of signal parameters (e.g., bias voltage,
gas pressure, radio frequency, etc.) may be collected. In the prior art, reviewing the

plethora of data may require a time, resources, and experiences. Thus, inexperienced



identifying the problem, the cause of the problem, and/or the possible
solutions for resolving the problem. The guidance function may be possible
due to the integration of prior experience and expert knowledge that may be
incorporated into the recipe report card editor. [0032] Third, recipe report
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available for analysis through the recipe report card interface if a user wants to perform a

more in-depth analysis, in an embodiment.

[0037] In an embodiment, interface 200 may also include a criteria display section 214,
which may include a process report card section 216, a status section 218, a note section
220, and a help section 222. Process report card section 216 may include a plurality of
criteria, questions, and/or standards that may provide the user with a guideline for
analyzing the recipe associated with the signal parameters collected. In an embodiment,
process report card section 216 may be pre-established by the tool manufacturer based on
best-known methods. In another embodiment, process report card section 216 may be
established and/or modified by the company’s engineers based on knowledge, experience,

and criteria established by the company.

[0038] In addition, criteria section 214 may include a status section 218, which may be
employed to define the condition of process report card section 216. In an embodiment,
status section 218 may incorporate ranges that may define the statuses. In an embodiment,

the ranges may be defined based on best-known methods. In another embodiment, the



[0036] Even though hundreds of signal parameters may be collected, not all
signal parameters may be required to ascertain a successful execution of a
recipe. In an embodiment, the signal parameters that may appear as a
graphical display may be pre- defined based on expert knowledge, which

ggr?gegﬁﬁkﬁbfé B NAHSIYA I IREOMMANGRIBNS HAmpARRl %@f{%@gt‘fﬁ%

/or experienced company techmman/en&;,(neers. In an example,
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identified as critical in jdentifying a successful recipe execution, Thus, the.
i S A e ST
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g{@&m%ﬂgﬁﬁg H&Iﬂaﬁi%alvggi@meter may be left blank if the data has not

been collected for the signal parameter. In addition, even though only a
ssUset fevuneintbedsignal Pripmeie gAY ke grapkicallyrelizrlayedkdhgle, an

remaining signal parameters that have been collected may als made
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which may include a process report card section 216, a status section 218, a
ABfesecie 20onA0MeIposeatiopf 229 hesediynpdpbirtardisicrnedesia

Baynichude Rl alitiateautetireAMesiansIAQA SO datdsHthabaay
provide the user W}th a guideline for analyzing the recipe associ&}ed with the
Ef&ﬁlé’leﬂar'ﬁ?ﬁé‘?é% O AP A R e BB AR P PrEE 8L PBRL PP o st tion

gibdifpayehecyre-established by the tool manufacturer based on best-known
methods. In another embodiment, process report card section 216 may be
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addition, criteria section 214 may include a status section 218, which may be
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enbodioerhclstailds £ dbiion Al aniapreaipotaEman ges ifwathmaysdefwie the
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est-known methods. In another embodiment, the

how to correct a problem that may have been identified.

[0041] As aforementioned, recipe report card interface may display one or more graphical
displays. For each of the graphical displays, the user may perform a more comprehensive
analysis of the signal parameter. Fig. 3 shows, in an embodiment of the invention, a more

in-depth view of a signal trace.

[0042] A recipe report card interface 300 may include a plurality of graphical displays of
signal traces. Consider the situation wherein, for example, a user wants to perform a more
comprehensive analysis of a signal trace as displayed in a graphical display 302. In an
embodiment, the user may select graphical display 302 to display an in-depth view 304.
In-depth view 304 may provide a zoom-in view of graphical display 302. Also, in-depth
view may also define each of the signal traces that may appear on graphical display 302.
In an example, a zoom-in graphical display 306 may show 25 signal traces for a given

signal parameter. For each of the signal traces, a signal legend 308 may be provided. For



8 ranges may be configured based on guidelines established by a company's
practices. In an embodiment, status section 218 may be automatically and/or
manually entered. In an example, the recipe report card module may have

an intelligence that is capable of deriving the status for each of the criteria in
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execution of the recipe. In another exampl€, one or more criteria may require
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220, In an exa , @ Criteria 224 has a statu "fail." As. a result, the user
Ea ek SR b R R R g

bingm dldriteria 226 has a status of "pass,"” note section 220 may be optional.
Note section 220 may not only provide the explanation for a status of a
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ReipFis being smedifisdbdhmariasiranfashaaipp execulipRsNay e vide
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employed to provide guidance on“each criteria. For example, help section
2oidaking; froliviertsadepdionaxplynainader Sz sl ayanfan sebl ssditid,
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may have been identified. [0041] As aforementioned, recipe report card
fﬁ?&f&ggsf%va&%ﬂgy% B I G SRSl By e SESF Sach of the

[ isplays, the [ fo e nsive. is.of
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rrorEonaltiinen et alislgisal tpaedooman] 1o ekt serepuatehradmestats in
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the situation wherein, for example, a user wants to perform a more
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3ogldyedum facilitate collaboration, creation/modification of recipe, troubleshooting, and
the likes.

[0045] Fig. 5 shows, in an embodiment of the invention, a flow chart illustrating an
example of how a recipe report card editor may be employed to facilitate collaboration.
At a first step 502, a recipe report card interface may be activated. Consider the situation

wherein, for example, a user, such as a technician, has just completed executing a recipe.

[0046] At a next step 504, the user may review the criteria section of the recipe report card
interface to determine if a criteria has a missing status. In an embodiment, the recipe
report card editor may have an intelligence that may enable one or more criteria to be
automatically updated based on one or more of the input data sources (e.g., recipe, data
collected during recipe execution, expert knowledge, best-known methods, etc.). In an

embodiment, one or more criteria may require human intervention to update a status.

[0047] If a criteria has been identified with a missing status, then at a next step 506, a

determination may be made on the ability of the user to update the missing status. In an
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embodiment, the user may select graphical display 302 to display an in-depth
view 304. In-depth view 304 may provide a zoom-in view of graphical display
302. Also, in-depth view may also define each of the signal traces that may

appear on graphical display 302. In an example, a zoom-in graphical display

SABIMALRNAW ZrSGh. ?e Lirages IorAiiMGRe HINY!BRRAMELT Rl fACHRIhe

signal traces, a sgﬂﬂ gend 308 may be provided. For 9 example, a signal

fraica g s Hsadhstsanhagimeni g pemnapy ke adriranmtipnghat he lacks the

rrohogdimanipiithans veriian sthesactual data collected for a signal trace may
be displayed. In an example, data collected may be displayed by selecting a
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aforementloned a help section may be employed t0 provide guidance to the
BisdTapgg 112115146% e A ei®ddiient of the invention, a help view of a recipe
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criteria and/or ex natlon or the fag]status In an embodimen
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044] With the recipe report card framework, plurality of data

engineers. [0
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|nv nt| examp es of how a recipe report card

érmm@%@ frornehidecenlmpoheivlocaibiichifesalikeagowibetbaigneand different
trenblashoeting1ABerthe likes. [0045] Fig. 5 shows, in an embodiment of the
invention, a flow chart illustrating an example of how a recipe report card
eSO Mipyhbeceivipioyie dtpofacilidateccollabotat amy Ab@gofirdkstgpo02e ato his
(RRRS FERLSANd \ISHAGS WAL R IVALE GRS e RS SIRH d editor
may provide an import capability to import the exported file into a member’s recipe report
card editor. The ability to import/export files may minimize the administrative task of

managing team collaboration.

[0051] Since the recipe report card editor provides an infrastructure, the method of
collaboration via the recipe report card editor provides a more superior communication
and collaborative tool than collaboration via emails alone. The recipe report card editor
not only provides a central depository for the data collected during execution of a recipe,
but also provides the actual recipe from which data may be compared against. In addition,
the recipe report card may also provide an accumulation of expert knowledge and past

experience to provide the guidance to the user.

[0052] In addition, the problems and the resolution may be stored for later reference.

Thus, the recipe report card editor provides a framework for promoting sharing of
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wherein, for example, a user, such as a technician, has just completed
executing a recipe. [0046] At a next step 504, the user may review the
criteria section of the recipe report card interface to determine if a criteria
has a missing status. In an embodiment, the recipe report card editor may

RAyganntaligencs Hatman &RaRle, onG PR aHIGHAB0 Agrauirmaiically

updated based on one or more of the input data sources (e.g., recipe, data
EETE RS Al AREYER DS Bl IHEP B foRh B fetgdcdssstaiifdvn methods,

In an_embodiment, one.or more criteria.may require human . .
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user's log-in status may limit the ability for the user to update certain criteria

fiepioxshifotise &rnmssuirirdht AtreTdE By FRciRe TER9ELERFHi HAMSH PHapwides
laclks-the cknowig dae tomndatednd srissing tatuse JAPAR] dfthscbagl imable

to_update the missing status, then at a next step 508, the user.m erform
EHTse) S R RSN IR Wl S O SO e PR e
assistan eetiinupe siing divepaigincp btabusy 00 49¢ Howeweyr nitthigetsseuadls as
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export the data and forward the file to one or more team members. In an

fohndinmenththe axpart filmaydnshaleitbe datanaiessHhe siatsint each
criteriTF,] and the like. In the prior art, the quality of the ;%sponse from fellow

FRAMPIREMIAY S FREP ISR G USSH thR ATy B Y& L t8 iy describe the

predienmbdifikeaithe préoipart heidatéhesources thiatronaf e xaqpiced teipe has
(0] lysis. | e t issing st . I be

B B SRR R e B IR e

Paedetiapbie.chedestiesomelip tatsilizkleda masbitaes ativa 18§uProviding a

common framework from which team members located in different

EH5G i P EHER W LAERSHEPGRESbHUL Rty bsinsbispie. [okopispa the
redeivingdiieexp artifitepnayteanomysra depemiyitinpparitiegxport flalintd his
\é%%%%l% rﬁﬁ?&%9‘91‘30“898&%&‘%{911{39&% wl? ANEMRIRIGH NG SFRE LRPRLL
to locate and analyze the different data sources. Unlike the prior art, the inventive recipe
report card editor may integrate a plurality of data sources (e.g., recipe, process data, etc.)
thus relieving the engineer from having to perform the arduous task of searching and
locating the various different data sources. In addition, both inexperience and experience
engineers may benefit from the expert knowledge, best-known methods, and/or industry

standards that may be incorporated into the recipe report card editor.

[0056] At a next step 604, the user may analyze one or more signal traces for a single
signal parameter. In an example, the user may have the option of analyzing one or more
signal traces for a signal parameter to determine the effect of the change on the recipe.
For example, the user may analyze a single trace to determine if the hardware change may
have cause a criteria to fail. In another example, the user may analyze a batch of single

traces to determine which signal trace may deviate from the majority.
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may provide an import capability to import the exported file into a member's
recipe report card editor. The ability to import/export files may minimize the
administrative task of managing team collaboration. [0051] Since the recipe
report card editor provides an infrastructure, the method of collaboration via

H06sFACARG HERPUFSh SAL AR AUES IR RAEFHPGHO! COMMURILRALIOG N80 e

collaborative tool than collaboration via emails alone. The recipe report card
BENESHS ADMSHIY PrdiigePaic aiitrdy dOpaSREIIYSvERE Bataseomer@Peifitg
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provides a framework for promoting sharing of 11 knowle e As a result, the
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simitansitation maykenelitdga the-koawiedgewgained. [0053] Although Fig.
5 has been discussed in term of updating a status to a criteria, the recipe
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ard framework may employed as a collaborative tool. Accordingly, the
Feipse vRpyo FREhedi framERars she videdita losneffattivteds| 8P promabtingree.

caitabo Eﬁf&r{m SR aaalai enebigtReGRaNcL e, Aiffetencs: dhadesipe
report card fr Wor noto Iows collaboration between team mempers
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t illustrating an examp oW a recipe report car tor may
bm?ﬂdye@Ztkwadmfﬁtén@ql@atfbﬁmmﬁ@atWFééiﬁéxe@hgmmﬁéesn@af&w
whelieitsfaeexample, a recipe has been developed by the tool manufacturer.
However, at the device manufacturer's production site, the recipe somehow
(90890l 10 prodyde dhersbodenk@solishe invention, a flow chart illustrating an

example of how the recipe report card editor may be employed to facilitate
troubleshooting. Consider the situation wherein, for example, a processing problem may
have occurred on the production floor. In the prior art, the tendency is to assume that the
processing tool is the cause of the problem. As a result, time and resources may be
expended to determine the problem with the tool. However, the problem may always not
be associated with a hardware issue and may be related to the recipe that has been

executed and/or the facility.
[0060] At a first step 702, a problem is identified.
[0061] At a next step 704, a recipe report card editor may be activated.

[0062] At a next step 706, the data may be analyzed. In the prior art, data analysis may
have required the user to analyze the data file, which may include plethora of data points.
Without the knowledge and the experience, an inexperience engineer may spend days, if

not weeks or months on determining the cause of the problem. Even if the engineer is
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[0055] At a first step 602, a recipe report card editor may be activated. In the
prior art, the task of modifying a recipe may not only be dependent upon an
engineer's skill and experience, but may also be dependent upon the ability
and/or willingness of the engineer to locate and analyze the different data

%5% S UNUKANS AR UL D BMVEIFNG (RERE SRR DG DY mount

rate a plurality of data sources (e.g., recipe, process data, etc.) thus
F@ﬁé%‘?@‘iﬁéséﬁlfﬁﬁﬁé’éla%l?&mﬁﬁ% perform the arduous task of searching

atln various differen ourges. In ion, both
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user may anal yze one or more S|gnal traces for a single S|gnal parameter In
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recipe. For ex le, the user. may single.trace to determine.if the
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usegmiaymlyaliifeatiadohthé singlsigiralaes¢e determine which signal trace
may deviate from the majority. 12 [0057] At a next step 606, the user may
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share his flndlngs with his team members. As |nd|c%§d in Fig. 5, the reci
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er orm%'qg recipe modification within a recipe report ramew
fadpsenesajniienektfrothethishrranIxpio wisdbereHat B pd ra drseiraetHahe recipe
iQventingd eEtRe prBALcard framework. [0058] At a next step 608, the current
recipe may be updated with the modification. The process of modifying a
[6065¢ is simpdifiedmptb, i eheaeine: rieperetrﬁandcbdiherfiain@edlﬂe sﬂﬁﬁitp)ﬁereport
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urther, since the reC|pe re ort car |nter ace ay INClude a p Ses IOI’lt at
i‘ﬁt@gf@t@d and/or facility. With the recipe and the process data, the recipe report card

editor may be employed as an analysis tool to dice-and-slice the data to perform in-depth

analysis and determine the source of the problem.

[0066] As can be appreciated from one or more embodiments of the present invention, the
recipe report card framework provides a single interface for performing analysis on a
recipe. With the recipe report card framework, a plurality of input data sources may be
assimilated into a single source. Also, the recipe report card framework provides expert
knowledge reducing the necessity for engineers to be an expert in all aspect of recipe
development and maintenance. Thus, by centralizing recipe creation, modification,
maintenance, and troubleshooting under a single framework, the recipe report card
framework provides a cost-effective tool for collaboration to occur on a common premise

across geographic distance and time differences.
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best-known methods and expert knowledge, the process of modifying a
recipe is no longer dependent upon the knowledge and skill of a specific
engineer. Thus, by employing the recipe report card framework, the recipe
may be broaden to accommodate more scenario based on analysis

RRIGF e O ATTRSRLIERT NSRRI AN SXRRTEAIQWIaJoGdpigorated into

the framework. [0059] Fig. 7 shows, in an embodiment of the invention, a flow
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le, ing. probl h d on the production floor.
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determine the problem with the tool. However, the problem may always not
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identified. [0061] At a next step 704, a recipe report card editor be
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experience, an inexperience engineer may spen not weeks or
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a large amount of time and resources in analyzing the data. owever,
{HErPéEﬁE){aPéB@Hdé‘é%&@%&%tﬁ?%\?ﬁégaaﬁf‘i%ﬁi‘i?ﬂésd ftﬂ%e&'ﬂﬁﬁfﬂﬁﬁw%aé{%h%at
thaycayset arré sipectoffait. pitintheveedipe report card editor, the user is able
to quickly identify one or more signal parameters that may require analysis.
Further, once the problematic signal parameter(s) has been identified, then
the user may pull data from one or more substrates to perform a more
in-depth analysis. In an example, 25 signal traces for a signal parameter are
being analyzed. Of the 25 signal traces, one signal trace
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is significantly different from the other signal traces. [0064] At a next step
708, one or more possible causes may be identified. In an example, an odd
signal trace has been identified. A quick analysis that may be performed is to
compare the recipe content betweepthgparious different substrates. If the
odd signal trace has the same recipe as the other signal traces, then the
Wheipectidehiéseliminated as a possibility of the cause of the problem.
However, if the odd signal trace has one or more differences in the recipe,

1then further ana%‘ilsifﬁma e pe[\lrfaréned tﬁ determine if the recipe is the
causé 6P IR Brobier: TR OThET SIS & the PP et
inplbadimel andhitnbcsuipsisate is determined to be good, then the possible
cause of the problem may be a result of problem with the tool and/or facility.
With thiegatipeaaierihe pfcleessonies e deiigle iRain ey cedifsrragykesaid
rRIPPIRYEH asAm.analysisdaakindicesandrsiicedherdataile RerfoniRydertia

analysis and determine the source of the problem. [0066] As can be )
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analysis on a recipe. With the recipe report card framework, a plurality of
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on a cAINAR PFRIMIES FGERTSd8PArRARNIG disiance:Jnd;timepdiffarances. 14
[0067] While this invention has been described in terms of several preferred
embagduniding athergearauaite saiionge periiistbtiap soafiguegiiy atenis; whdahdaih
V\eﬁthin the scope of this invention. Although various examples are provided

e (Zelllﬁg it IS ihtended that these examples be illustrative and not limiting with

respeghiQdthe IMENtiQRoIPAGBHARRs theitite g IRpVnRRL A e RIoVided

herein for convenience and should not be
providing a help dialogue box in response to a click performed by a user on a help

a

segment in said help section, said help dialogue box providing one or more reasons for a status
of one or more of said plurality of criteria, said one or more reasons being a collection of
expert knowledge from at least semiconductor industry standards and semiconductor industry

tool manufacturers.

2. The computer-implemented method of claim 1 wherein said signal parameter is a signal
trace of said substrate, said signal trace being data collected during execution of said recipe for

said substrate.

3. The computer-implemented method of claim 2 wherein said plurality of criteria is

based on best-known methods.
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used to construe the scope of the claims herein. Further, the abstract is
written in a highly abbreviated form and is provided herein for convenience
and thus should not be employed to construe or limit the overall invention,

aWhichyig. eXRf éﬁf?rhiﬁietﬁll%n%ﬁim&hﬁd?%ﬁgm 3 Whlrdfh STPINGH D SIS e RUED

term is intended to have its commonly understood mathematical meaning to
displiepdarsaigriéitey mistalaPne e mimers AHatid also be noted that

there are many alternative ways of implementing the methods and

apparatuses of the present invention. It is therefore intended that the
5followihg @ppendead plaimstidsemitberpré tddad imbtodingualrsuphraptetatiohs,

RIS ANChERUNAISRS. AP VIR ﬁé]ﬁgt%‘ﬁﬁ?gjfgda[@%x%%esﬁﬁ%r with

resent invention. 15 CLAIMS What is claimed is: 1
a EPLiRiprEte el ansip EProrifeHEtming recipe evaluation, the
computer- implemented method comprising: integrating a plurality of data
sources into a single recipe report card framework, said recipe report card

6 framejig %@%&B&’Qﬁﬁ@éﬁ%ﬂi&%ﬁﬂ%{ﬂw%@&&m SRR ALY 960 said expert

sources, said plurality of data sources including plasma processing
gwdgitbFitfaiondatal Seligk processhyeridrbismanc sitaaikrameplasing udes
iRecassingleal data slisplayingsaipluelity pignarhiabsisnlaysaeRehteria of said
ra]ohic?l display of said plurality of graphical displays being configured to
PIFALE S UGH4I parameter of a set of signal parameters for at least a
substrate; providing a plurality of criteria for each of said set of signal
parameters; providing a plurality of ranges for said each of said set of signal

7paramgtelsmpyenidipe aehdRasBdidecsaid 1IaxRaE sddaiRe e vaniigwprehiy

rovide guidance, in analyzing a recipe; providing a help section that includes

© dﬁfﬁ%ﬂ%‘%f %é%&%%@ﬁ*@ s‘,né%‘r’éhﬂ%\elpé)lﬁb a help dialogue box in response to

a click performed by a user on a help segment in said help section, said help
dialogue box providing one or more reasons for a status

8. The computer-implemented method of claim 1 wherein said recipe report card
framework is configured to provide a collaborative function, said collaborative function

facilitating collaboration between a set of users.

9. The computer-implemented method of claim 1 further comprising providing a grade for

said recipe through said editor, said grade grading performance of said recipe.

10. An article of manufacture comprising a program storage medium having computer
readable code embodied therein, said computer readable code being configured to perform

recipe evaluation, the article of manufacture comprising:

code for integrating a plurality of data sources into a single recipe report card
framework, said recipe report card framework including an editor for interacting with said
plurality of data sources, said plurality of data sources including plasma processing

environment data, said processing environment data including plasma processing tool data;

code for displaying a plurality of graphical displays of a set of signal parameters from

said plurality of data sources;
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of one or more of said plurality of criteria, said one or more reasons being a
collection of expert knowledge from at least semiconductor industry
standards and semiconductor industry tool manufacturers. 2. The

COMPYIEI P B%W&ngg;ﬁﬂ?atﬂ%%&@ﬂ‘fi'fr‘é/&%rgif@a?é‘is%t%@ &%hg%%&lg}ﬁé?éri? a

signal trace of said Substrate; said signal trace being data collected during

execytignof sRididRe R hanISRis stlRstraiesadd Je epmpURLINnRIeMeMaR ers;
ethod of claim 2 wherein said plurality of criteria is based on best-known
Methods. 16 4. The computer-implemented method of claim 3 wherein said

pluraliof jaGeRiz. disBlAYed As.saith o SRId At Reing.ons, ol aass

and fall. 5. The computer-implemented method of clainT 4 wherein said recipe
gyipoeedarmafyamensiiicludes a note section, said note section being
configured to provide SEid user. with a location for p,rovidingi; explanation for

said ST PHERS ARSI A AR ALY RS ARG B PARRTE Yerppys: and

Comp.. \illl I & ()r Ie1 S I ta(.)Cll .O & na

caid e R S R S SRR T R R T
helieagmgns dicdbaiddekp pasantl il g robirdpg e Peaely vdtagi ansf s and plaratity ©F a
stalilefPon okhRROBMRMIEFIRIRISOERRG Methnshobelain lefustRas.ineebgction of

providing a plurality of data outputs, said data outputs including reports. 8.
SAfiE EBATBedEr-plahieicarnrAMBY BT DAL Rt W aTREpuvagsipdusty

teedrdafrdmoeveark is configured to provide a collaborative function, said
collaborative function facilitating collaboration between a set of users. 9. The
computer-implemented method of claim 1 further comprising providing a

1gragl erfRrasrid dseﬁmlt@fay? Bﬁ@éﬁ;ﬁfﬁt%&@iﬁsgfﬁﬁgtﬁ[@ﬂiﬁ&&&ri@%%ﬂﬁﬁtﬁte of

sajid recipe. 10. An article of manufacture comprising. a program storage .

o A, Mg DS Ve AR B SR MRS AR QAT B R RSk

swbadable code being configured to perform recipe evaluation, the article of
manufacture comprising:

12. The article of manufacture of claim 11 wherein said plurality of criteria is based on

best-known methods.

13.  The article of manufacture of claim 12 wherein said plurality of ranges is displayed as

said status, said status being one of pass and fail.

14. The article of manufacture of claim 13 wherein said recipe report card framework
including code for providing a note section, said note section being configured to provide said

user with a location for providing explanation for said status.

15. The article of manufacture of claim 14 further comprising providing said expert guide
in reaction to said click performed by said user, wherein said expert guide includes instructions
for actions to be taken by said user for handling a problem for each criteria of said plurality of

criteria.
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code for integrating a plurality of data sources into a single recipe report card
framework, said recipe report card framework including an editor for
interacting with said plurality of data sources, said plurality of data sources
including plasma processing environment data, said processing environment
data including plasma processing tool data; code for displaying a plurality of

1graphigal.eisplaysaf @ selefosignmh paramelens fiom: said PusalinaRidattirality

urces; 17 co,ge for Oprovidin a plurality of criteria for each of said set of

Og PIBPAIE R B%ﬂﬁpgr&urality of ranges for said each of
said set of signal parameters; and code for providing an expert guide, said
expert guide being configured to provide guidance in analyzing a recipe;

1¢0de far proMidirgmmielprse Giamhihet RAASS i heahit Gohel R S Bk is
and code for providir(lﬁiag) help dialo?ue box in response to a click performed

CH UL I Y ety LEITBRY T WP ey S S Lt AR Aldisiia Bex

cqltawidingndreseeimorg oéasons for a status of one or more of said plurality of
criteria, said one or more reasons being a collection of expert knowledge
from at least semiconductor industry standards and semiconductor industry

1800l mapufasteitgisaddfadibe artitieof anadactuierediptaibpotOcurierai %o is
signal parameter is a signal trace of g substrate, said.signal trace being data

it R e B (e b

thnaatidactuce of slaimdgewherein said plurality of criteria is based on
best-known methods. 13. The article of manufacture of claim 12 wherein said

plurality of ranges is displayed as said status, said status being one of pass
and fail. 14, The article of manufacture of claim 13 \{vherein said recipe report

[ard fraRRRIHOT MERIRTE ot P or SV BIRY L MO R OB CEsi s FHe B ER B
digeiimglednfigpirachigppreviie saitlidesafivvithdal ptatiarpforepsimgidingber identifier.
explanation for said status.

20. The article of manufacture of claim 10 wherein said set of signal parameters includes a

gas pressure and a radio frequency.

21.  The article of manufacture of claim 10 wherein said expert guide is further configured

to provide guidance for modifying said recipe.

22. The article of manufacture of claim 10 further comprising code for showing a plurality

of signal traces for a given signal parameter of said set of signal parameters.
23.  The article of manufacture of claim 10 further comprising:

code for incorporating at least a portion of said plurality of data sources into a file; and

code for exporting said file.
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15. The article of manufacture of claim 14 further comprising providing said
expert guide in reaction to said click performed by said user, wherein said
expert guide includes instructions for actions to be taken by said user for

phanding a-prblem, ior.Lach srieria of AaiflpUsAlNGGl, crlietia: hidnd bd file

_article of manufacture of claim 10 further including coc%e for providing a

I &REPNBEEARE outputs, said data outputs including reports. 17. The article
of manufacture of claim 10 wherein said recipe report card framework is
configured to provide a collaborative function, said collaborative function
facilitating collaboration between a set of users. 18. The article of
manufacture of claim 10 wherein said recipe report card framework is
configured to perform a grading function, said grading function including
information about the performance of said recipe. 19. The article of
manufacture of claim 10 wherein said plasma processing environment data
includes a plasma processing tool identifier and a plasma processing
chamber identifier. 20. The article of manufacture of claim 10 wherein said
set of signal parameters includes a gas pressure and a radio frequency. 21.
The article of manufacture of claim 10 wherein said expert guide is further
configured to provide guidance for modifying said recipe. 22. The article of
manufacture of claim 10 further comprising code for showing a plurality of
signal traces for a given signal parameter of said set of signal parameters.
23. The article of manufacture of claim 10 further comprising: code for
incorporating at least a portion of said plurality of data sources into a file; and
code for exporting said file. 19 24. The article of manufacture of claim 23
further comprising code for importing said file into a second editor. 20
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