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invention relates in general to sem -conductor

manuf acturing technologies and in particular to

nmet hods and apparatus of optimzing a set of

operations in a sen -conductor capital equipnent
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costs are therefore critical for profitability.
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gas proportion mix, etc.). Test product is initially run through the system, to insure that
the process is within acceptable parameters, after which the production run is started.
During this process, the operator is usually expected to follow printed procedures and
physically write down system measurements at appropriate time.

[0004] However, because of differences in training, experience, or attitude,
different operators can implement the same test differently on the same machine.
Furthermore, information entered in the process data notebooks may be incomplete or
incorrect, presenting problems for process engineers who are tasked to insure that the
fabrication process is optimally configured and manufacturing yields are maintained at an

acceptable level.
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OF THE | NVENTI ON [ 0008] The invention relates, in one

enbodi nent, to a nethod of ﬁt|n12|n a set of st eps
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cessli udes function, a“'secon
of steps in a semi- conductor processing system comprising a software control program,

wherein the semi-conductor processing system includes a first function, a second
function, and a third function, and further includes a memory for storing a set of
variables, and wherein the set of steps further includes a first step, a second step, and a
third step. The invention includes generating the first step on an editor application,
wherein the first function is added to the first step, and if required, a first set of user input
instructions is added. The invention also includes generating the second step on the
editor application, wherein the second function is added to the second step, and if
required, a second set of user input instructions is added; and generating the third step on

the editor application, wherein the third function is added to the third step, and if



function, and a third function, and further includes a
menory for storing a set of variables, and wherein the
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BRIEF DESCRIPTION OF THE DRAWINGS
[0010] The present invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings and in which like reference
numerals refer to similar elements and in which:
[0011] FIG. 1 depicts a simplified diagram of a process for creating macros,

according to one embodiment of the invention;



processing system a neans of executing the set of

steps; a neans of storing a set of results in the set
wofhoosawisabl es; and, if required, a nmeans of geReETASRVG 016414

a report fromthe set of variables. These and ot her

features of the present invention will be described in

nore detail belowin the detail ed description of the

invention and in conjunction with the foll ow ng
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[0014] FIG 4 depicts a sinplified flowhart show ng
systéve, aseagiog topnaeebodiment of thedneentior. control ling a
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indefdrct a graphical display for a sem -conduct or
processi ng system according to one enbodi nent of the
invention. [0016] FIGs. 6A-6B depict the macro editor,

acCOonETAGLED SHECTIEIraoN T He PREFERRB® EMBOD INDENIAS LED
DESCRI PTI ON OF THE PREFERRED EMBOD| MENTS [0017] The
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thos‘fglgghfu%rdgrrs]tailging rog e p‘fe%elﬁril%yein 16n. 21t 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.
[0018] In accordance with one embodiment of the present invention, a macro
engine is advantageously employed to extend and enhance the capabilities of a semi-
conductor processing system. That is, a set of control instructions or steps, called a
macro, can be created to control the functions of the semi-conductor processing system
and to further store process information in the memory in order to generate a report.
Furthermore, these instructions can be created and modified with a macro editor, and
subsequently stored in a file.

[0019] In one embodiment, the set of macros comprise a manufacturing

procedure that was previously programmed in a non-macro fashion, such as hardware

startup qualification. In another embodiment, the set of macros comprise manufacturing



t hor ough understandi ng of the present invention. It

w Il be apparent, however, to one skilled in the art,
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some or all of these specific details. In other

i nstances, well known process steps and/or structures

have not been described in detail in order to not

unnecessarily obscure the present invention. [0018] In
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executes macro procedures. Each of these macro procedures can then be performed in
proper sequence by macro engine 108. During operation, the semi-conductor processing
system, in turn, examines its state and compares the result to established specifications, or
requests that the operator input information. Macro engine 108 may further compare tool
data with macro specifications, and may generate and locally store 110 an electronic
summary report, a tool performance tracking report, and/or raw data in datalog format.

In one embodiment, each report may be in a web-based output format, such as XML or
HTML.



[0020] Referring nowto FIG 1, a sinplified diagram

of a process for creating macros is shown, according
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library of macro procedures 102 is created for use in

a sem -conductor processing system For exanple, in a
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control. It is the start of the Daily Process Module Qual macro sequence.

[0025] The fourth step (as shown on lines 60-122) checks the current values
stored in the software Al parameters on the PM/Diagnose/IO/System Heater Channels
user interface window and other temperature related software parameters vs. their
recommended setpoints. The fifth step (as shown on lines 123-137) executes a chamber
pumpdown. The sixth step (as shown on lines 138-147) idles the chamber. The seventh
step (as shown on lines 148-169) records the current values stored in the software Al

parameters on the PM/Diagnose/IO/Manometer Raw Reading user interface window and



conductor processing system Although in this exanple,

the set of nmacros is executing within a Lam software
woRrers®woeregi ne, the present invention can be appCrad2da/016414

ot her types of sem -conductor processing equi pnment and

software. This macro, entitled dailycheck, is conposed

of multiple steps that may be executed in sequenti al

order. Furthernore, each step can further requi re the
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acgﬁgﬁ% é% ?ﬁe Ent o-fﬁfé iHCOARBA. hE %c(@&eﬁ 81% 9 rllnziy' Ha¢Sa

records the current values store
cosefponding réforiractioman Q. D mntthﬁy,wtmagmsab’ IO@]‘/HT@CGWS &

eadl ng, user er.f a W andot r-pr re, .
sniRY, FEAeB IR 4 (Chahid dFub HREY AR REH (GRS CABHethaim
Varioub) 2@ 21180, &&&) the X&a6dihiag staps:ﬂ’a&ﬁbﬁsed elakonhaembedigekt, this

The, ni nth i’tﬁg% as, shown on |lines 184-197) executes a

TepYhisiSEReIRG siteadshest fogmety such@p MigrosefhBygelon | nes
(0854} 235) RRXGRHS ﬁ‘&wwm@ | ghPle@ﬁawcﬁénPghea Sgﬁcﬁégteﬂg fop

spec checking.” [ 0026] The e enth step ( own on
créating g nREE> foa odntenlleng gt sigondiminy processing system is shown. Initially,

a non-macro procedure is created or revised at step 402. If a macro version of the
procedure is desired at step 406, the macro is generated with the macro editor at step 408.
At this point, both the macro and non-macro procedures are tested and optimized on the
semi-conductor processing system, at step 410. The procedure is then finalized and
approved by management at step 412. The both the macro and non-macro procedures
may then be submitted to a document control system at step 414, after which they would
be available for use on the semi-conductor processing system at step 418.

[0029] Referring now to FIGS. 5A-B, a graphical display for a semi-conductor

processing system is shown, according to one embodiment of the invention. Although in



punpdown. The twelfth step (as shown on |ines 250-288)

executes the one point gas calibration for process
wqgases®oe3 100% of MFC full scal e. The thirteenPOTAISE®4/016414

(as shown on lines 289-327) executes the one point gas

calibration for process gases at 30% of M-C ful

scale. The fourteenth step (as shown on |ines 328-366)

executes the one point gas calibration for process

ases 10% 0of MC fu df
thlgﬁ:xfafné)éen% sgf[ 6113(05%5 1§ ﬁ)b%tl%w thelﬂ g?q Iﬂ?%’f% Pﬁacrr% L%S%me the
pre§c?1t'11 Eﬁi@{lt;}(ﬁi @h®ecappliddeo bﬂl_leiﬁiybéﬁl‘bﬂ/s&fnebcﬁﬂdﬁwm pltOOeslsimg eRbpment
arter IS nacro ste 1 S ures that
and efiiertel BelpROEB2Y a1 Y- 4h GPIREGBH I vy divided
intd Eefd] ?&QHI?S” q%isplh PO/ 324R8bRE fHe@gleEk@%Ia@roﬁJr@edﬁne fh this case

sinp ed report i's shown of the results of the set
theoiallmdmclogrOﬁQﬂurQ:@rﬁﬂipwhllnE@Q sem - conduct or processing

[0 tem as.d ons 25 zﬁ’lovéhe%gé“t% %I{ﬁgﬂ b &Qﬁﬂo&of 5

odi mefit®st PHY |nve ion ch macro step 1
mabRy vwhditetha sﬁﬂi‘-dcﬁﬁmbhctbrl@sﬁﬁ@ oystens etel agplasnm ﬁb@ssﬁg chamber.

sty WAt o2 e i St P
w1ﬁ&é@§5@hn@b?re§i§ﬂnﬁing\{é kleQBar MY shawh edFIoMl |Iﬁsﬁl§'ﬁw1ndow

remai ni ng steps have passed. In one enbodi ment, this

506 epb?Qs Sihgwgbaiéxrﬁtaé@ lalswtgosyﬁﬂéla@@ measto thal wiglibe eéie@ﬁmawthm
macrocern%isi]%f E?-alﬁxﬁg io%ztﬁ% Becrk esﬁ:éx#ﬂg AW Sﬁr?ceﬁhlg‘ bﬁ]ttonaj 12 allows

hart 's or cfeating a
thdmelrto abeit tlreonztdr@pﬂom@ra aﬁdahlltt(m(ﬁ’ié Laﬂbws theneeds $¢m1g3ranly

systemis sho a nan dur
pase 3R TBRFTE PS8 f%eg&ﬁ’fe @F%%‘P‘Atdﬁopt}qﬂnﬁgwg"df SRS e 5 to
skib rﬂx@erﬁﬁﬁﬁ eﬂ‘éﬁ@wﬁ f Ay Bk L. Bu@bn 490sighdleto L@ engine that the
gener at ed h the macro editor at step 408. At this

useprchamomrﬂet?%u@ﬂﬁ@lﬂ%c?@ﬂ%ﬁ?%&iﬁwﬁrﬁ@r%efﬁ? dewelyp belp grigdow, to
R e A e R K P

the&nabra pptlhe vedt. Dyspiayrisngeide disphys sif@pmatioR des'q?hbmg djneht eqlheed user
0 t b .

i i OB SHERD PEBNE FoP Sy PEeas e ha SaPig] BRolEybed

in FI®)3. \/Kélﬂérﬁnﬁ) Bowr VAFIR BIBE tHeQisplts Bviatow BEFKRIBIA- 18 Ghekg twith a

proceSS|n%)systen1at step 418. [0029] Referring now to
macrEmgisAel, windgw 2801 cal display for a seni - conductor

OB35ES, RISIAAD LIBON 555 U i csrgng oo
entbhdinsat ofthe memtam iAd thex gl int this gxavplhi the matmrediof iswenogiated
w1{£atﬁe Parm gh are macro engine, the present invention can be applied to other types
of semi-conductor processing equipment and software. Generally, a semi-conductor
processing system engineer will use a macro editor to create the macro procedure, as
shown in FIG. 4. Referring now to FIG. 6A, display box 606 shows the list of available
macros for the specific semi-conductor processing system that may be used to construct
the dailycheck macro. Furthermore, portions of existing customized macros, as shown in
display box 619, may also be ported into the dailycheck macro. Since macros generally

execute in sequential order, the engineer can alter an element within the macro procedure

by moving it up, at button 616, or down at button 618. Display box 612 displays the



present invention can be applied to other types of

sem - conduct or processi ng equi pnent and software.
weebwrooigeg now to FI G 5A, the display wi ndow Ray/usen04/016414

visually divided into several sections. Display box

524 shows the selected macro procedure, in this case

the dail ycheck procedure as shown in FIG 2. [0030] A

set of buttons 504 - 522, aIIOM/the user to contro

.t i )
sinpgedern g Lyil bs foRere dlep el GedEBo Rk Bhuea. The
enghitlet 04 fafferakiltonadd Nmacid @t bﬁttbnaﬁlar It the macro
onpri si ng. st eps, 52 d
100331 T . p RPRE G RIS - Gros P U QAN AL B Tep 2 s
shdwhSinlFa, ¥ RAPWROR a0 8ns avdilait JfkHeSihyehfien! @B selected

steps wWithin the macro that wll be executing within
mapmaraoedn gitared iBdispley béxl 622a phbieortdspongig dqsqupgtoapﬁ added to

but I
T L ey
the&@ﬂhﬁll@ﬁvleﬂ}b mtiﬁfﬁe ﬂig&ldrmlﬁﬂtﬁe pragedhgcleboN/ 8 ie selewed. The
i s opt.iona utton 518 IIo the er to ski
indiy el SIRRURCIUIEES ORI, 214, eg{ﬂr%ﬁ 2 %0t on 520

[0o33pnal s 4ilARGE fvefidinias béatdebdided %@fenﬁ%f L08nl ﬁ&i@ﬁed
user input. Button 522 allows the user to | aunch

emh@dlplemsnfh@warq adtefaiionh eprnasioan.rand rguizelente mhighral &&%}Wéhe

scor?asc')? h? mQ?lﬁlogsq?og e}%agx %ls'ag[h rtﬂggﬂjglgqgg% ([ésgljilfég ih ﬁl% context
of plafmi pwbéssing diestwuldbenmdedseod el ﬂreanlvamsen aﬁsm pritlies trosther

N d| pl ay X 532. 2 h th
pogioRbPl RRHORBIF f1ae LR BE Ao R Tk
stef)ﬂng | & athBh, did)erinSRharY, thé R Wed!-cdnldtobfrobsssinb @y¥lem is used
a macro engine hel p wi ndow 536. [0031]. Referring
in fipgenenc Fnss ang pa@e ttrﬁersﬁaaé {QCEBPHSS caTBMERoYihin the fabrication
facﬁﬁgoipécﬂgmtvglvg@ﬁl t‘ﬁﬁ@%ﬁ%ﬁt Enf-Bhdu B R 100s ﬂefshﬁiﬂgxk)h

Macr o |tor 'S associ at ed wi t
aret finethéravapabdd d)ﬁma*rmgmmontno]qnggram astah:et qfnm;ecmt If lﬁ\ﬁ@mﬁ)@n

. .ca e 'ed.to ot her .types.

1nt6q(§é.5§a§ ﬁﬁgj "t’ﬂP% ﬁwg%c{]ﬂal\ég Flépl'e @e IPC H'ﬁng M such

alt&8AbnsS PEIERiBks, BROSRSEIdhG: S5 YhRBE HeSspikd aldd sose o the
macro editor to create the macro procedure, as shown

prosputApEntign. Referring now to FIG 6A, display box 606

[O(ﬁﬂ Ws the gl ifloc0br QY AARLEInERAE AR dhBiialiEn SPREE fntekaction

-con uctor processing system that may be used to
w1’dm&sn-lcum1uctor processing equipment. Other advantages included potentially

reducing process variance between substantially similar semi-conductor processing
systems, and further optimizing semi-conductor processing equipment configuration
flexibility.

[0035] Having disclosed exemplary embodiments and the best mode,
modifications and variations may be made to the disclosed embodiments while remaining

within the subject and spirit of the invention as defined by the following claims.



t he dail ycheck macro. Furthernore, portions of
exi sting custom zed macros, as shown in display box
w6 2es/mesp3al so be ported into the dailycheck mrCTMS2004/016414
Since macros generally execute in sequential order,
t he engineer can alter an elenent within the macro
procedure by noving it up, at button 616, or down at
button 618. Display box 612 displays thesinplified
report that will be gene Qﬁﬂﬁgfter t he dail ycheck
procedure is executed. The engli neer can further edit
WHk isatiimad fsacro at button 614. [0032] Referring now to
FIG 6B, a user input wi ndow of the macro editor, as
shown in FIG 6A is shown, according to one enbodi nent
1. of  WhRethOVESMIptiBlizind NSt DELIBFS Bt IRELENJUBMIE piodeRiHeySein
in display box 622, and a correspondi ng_description is
corapriiin 2 softifaspéanjrobpregey Whefein $pid spye rcopduci@gupgeasing fystem
incfl} al % |ﬁ¥st3 %&qﬁgﬂ, Qse olﬂﬁ %!ﬁictﬁﬁﬁ(, alggg thiyd ﬁ.{ﬂ@&&f dnd fuﬁ’th&hﬁclhgecsta
I's "al "'owe o’cont1 nue shou a fallure occur, chec
mehoxy fi? 8toriag a attexttvedableEhand witkrein deidlsetstfefpps furdar inelddésor first
use input are eptered in display area 630. [0033]
stepyh qeéo&tﬁt?’ P%Wfrﬁéwph%npﬁ’égﬁ' described in terns of

seV g&ritbatiip 84i8 i f dtef PR AAARBNpplicdtidal Whettia saidtiRstalndios is
ernmut ations, and equival ents which fall wthin the
adf@@ldp said first Kie, andvkueayiend; a FEi s ARy MPubineleriigRs isidded;
dr ay . ar. [ [ e :
pr oL BB ERE L by o S b PR SR eecond
furtiswisapdpéd esaklseatndsteppandtif mqsired, aseqvind setrod usdr apput
. nanufactg{i_g, such as photolithography, direct wafer
““gF@ﬁB§HH?dﬁﬂe attach, etc. Furthernore, the term
S e MyepHd Ghid thiRl QGP&S saUedits biggTichSorl $@@reimsaid third function is
eneric sense, and can be understood to conprj se,
ad&qiap said dird gtern prd H seduitad e thisd et pags inmuf ipstrygtiogg isjagded;
i nv ks r ' i t; S
pang 62 skl LR QRULhRING, <AERIA FRUSID (01 prodlr Gues
contmudferping gaid setad stapstotsaidfsemrcorslsictot processingsyd¢ror e
i nt ende thq% Ehﬁtfollomﬁng appended cl ai ns be
i nt SFPPELRFGE PhEMRidi ng al | such alterati ons,
per glstiaf b @tHf rells wGHidwal eMtasiatslss; bad, lif mwiyiikddn t he true
spirit and scope_ of the present invention. [0034]
Adv 8FEJEE agEPArhBom §oidisel oy aP'i%Fsude the optim zation
of user interaction with sem -conductor processing
equi pment. O her advantages included potentially )
2. r ed Ttk nytpdef ekin Javherpipsaidetirisiers atssreguiedmn said semi-

sénllar sem - conduct or processi ng
conductor processing syster.

3 The method of claim 2, wherein said set of steps can be executed by an automatic
timer.
4. The method of claim 1, wherein said semi-conductor processing system is a

plasma processing system.
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systens, and further optim zing sem -conduct or
processi ng equi pnent configuration flexibility. [0035]
weélavisrngises scl osed exenpl ary enbodi nents and t heCbas2o04/016414
node, nodifications and variations nmay be nade to the
di scl osed enbodi nents while remaining wthin the
subject and spirit of the invention as defined by the
followi ng clainms. CLAIMS What is claimed is: 1. A
met hod o ptim zin sef. [ - -
5. cemi e B s b Lo §hiaPepclt e oltofonically resyed from
said @&hi-@dndpetogpracsssing eysednn sai d semi - conduct or
processi ng systemincludes a first function, a second
function, and a third function, and further includes a
6. MGy rfeod St ki 9, Whéh seild r¥sri i8R £ Spre-ATkkeViRimed.
said set of steps further includes a first step, a
second step, and a third step, conprising: generating
sai ' : OR L t.OF J.eaf | erein said
7. 371 dpb plcRloa R BRI D, B B BRAL 5 674 t@%"é‘%@‘ and i f
required, a first set of user input instructions is
added; nerating.sajd second step o aid editor
5. appi LA o (B4 RRSaR TRt LR OET R 8 hdded to
said second step, and if required, a second set of
user_input instructions is added; .geperating said
9.t hi The sredipdoh clelin d, wherelgrsaidgppareisdy  hinagyfareatn saij d
third function is added to said third step, and if
required, a third set of user input instructions is
10adddtie nmettadiof glagail gwhéremtsaigtreport eaibe stidstimatly swadyredand
said third step in a proper order; transferring said
set of steps to said sem -conductor processing system
11eXequk inftghoddf dlagftl, Whersingpil reSdrodanhg aal§edd Wfsatdesstlit S
in said set of variables; and, if required, generating
copdyctys Pracessingiysiad set of variabl es. 2. The nmet hod of
claim1, wherein said set of steps are executed on
said sem conductor processing system 3 The nethod of
12¢| aiTire Methadef elaim d awlersiatsaidfsetefsprps cambadeansieacd teghidhsemi-

cogcq]uc?ol%tp?or{:%gslirgg system during the manufacture of said semi-conductor processing
system.

13.  The method of claim 1, wherein said set of steps can be transferred to said semi-
conductor processing system while said semi-conductor processing system has been
installed at a semi-conductor fabrication facility.

14.  The method of claim 1, wherein said set of steps is obfuscated.

15 The method of claim 1, wherein said set of steps is encrypted.

16.  The method of claim 1, where said software control program can only be accessed

with a password.

11



timer. 4. The nmethod of claim1l, wherein said
sem - conduct or processing systemis a plasm

wonros@esiong system 5. The nethod of claim 1, wReTRiSZN04/016414
said report can be electronically retrieved from said
sem - conduct or processing system 6. The nethod of
claim1l, wherein said report is in a spreadsheet
format. 7. The nethod of claim1, wherein said report

4 o ST s T Ty P

clalnrl wherein said report isina binary formt.

155, TRETAER § vt o 3 DOy SEAES e DGR L TeRied 16  user

fonheh il Bx&atich.r eport can be anal yzed by said sem
conduct or processing system 12. The nethod of claim

1, wherein said set of steps can be transferred to

9S ai dl%h%‘?ﬂéth&f)m%ﬁlolr wﬁﬁ%&'ﬁlessaﬁi of’%?ds%gﬁ gé" E)Ee!ggteh tPr%m a remote

acture of sai'd sem -conductor processing system

mme. The nmethod of claim 1, wherein said set of steps

can be transferred to said sem conductor processing
system whil e said sem -conductor processing system has

20beerThensdtiidd &tladn 12 wherir @anddticonrdicaR \A;])t&@ishlfgrbystem can
facility. 14. The nethod of claim1, erein said set

Subrta@taélpsé)prrétecrrm@&am@dmerﬂspwfhe met hod of claim 1,
wherein said set of steps is encrypted. 16. The net hod
of claim1l, where said software control program can
2lon| yAbgpramtesdoreptinivinga spladsteps th dsemi-Thedustiripoebegsing system
claim1, erein Hn sai d f rst ste g Ilecl.[erln user ;
OR8PS OB SRATO! PIAET Y ?’f%‘t“r%l& i-ggndiighor Proggssing;system
intlodssail fitsf fuh&lonsa SRondf@bigsk hhda thid f@mmﬁmnacfmtﬂ@er andlsRE a
for manual execution, 19. The npethod of claim1
mgReRydpTstetings bl wriables 3ad wharefpsaid et of %%PSffP’ESli*ﬁfénd“deS a first

stegpe ARL®nd Qt%f) and@- thlIJ‘ﬁeﬂT%Bﬂﬁgsﬂ% claim1, wherein said
sem - cond UCt Oor processing system can
a means of generating said first step on a editor application, wherein said first

function is added to said first step, and if required, a first set of user input instructions is
added;

a means of generating said second step on said editor application, wherein said
second function is added to said second step, and if required, a second set of user input
instructions is added;

a means of generating said third step on said editor application, wherein said third
function is added to said third step, and if required, a third set of user input instructions is
added;

a means of placing said first step, said second step, and said third step in a proper
order;

a means of transferring said set of steps to said semi-conductor processing system;

a means of executing said set of steps;

a means of storing a set of results in said set of variables; and, if required,

a means of generating a report from said set of variables.

12



substantially operate with mninmal user input. 21. An
apparatus for optimzing a set of steps in a
weenis/omesluct or processi ng system conpri si ng aPeofuSumneicd14
control program wherein said sem -conductor
processing systemincludes a first function, a second
function, and a third function, and further includes a
menory for storing a set of variables, and wherein
said set of steps further includes a first step, a
second step, and a third step, conprising: a neans of
22gendhatppagatsaefbldimrt wherejn saii sat efthitdpo areagypéuteden suid semi-
wherein said first function is added to said first
coRFUSHPr PEACESSIHE WEl§Wi red, a first set of user input
instructions is added; a neans of generating said
second step on said editor application, wherein said
23s ec dhd appanates ofiflaim %wé@retno%agﬁﬁew%%% en B¢ gxseutsd By pr
e a second set of user input instructions is
au%%%éa%ﬁgmneans of generating said third step on said
editor application, wherein said third function is

add to said third.st .and, i f .required t hi
2401 06 PR O P e B R S gl Stei e
Pl RAGE@s#R §sfehd St step, said second step, and said

third step in a proper order; a neans of transferring
said set of steps to said sem -conductor processing

25$y5t1%'é1aP€ar£EE§‘5‘Pclélfn EX Gt \QiBRp ok S£f bedlectofREly Ririeved
nmeans o f I f

storing a set of results in said set o
fronapdid bdnaisqondwmdor firbceseugisyste). a neans of generating a
report fromsaid set of variables.22. The apparatus of
claim2 1, wherein said set of steps are executed on

265al dLsepbars0netidiiar 2 I hoeeEsiadrepys isdima sgidadshbe format.
apparatus of claim22, wherein said set of steps can
be executed by an autonmatic timer. 24. The apparatus

270f Cﬁéiapiga%;ms VA@LE 71, SAeriS Qi repO SIUG b AExt BERRESSI Ng
system a plasma processing system

28.  The apparatus of claim 21, wherein said report is in a datalog format.

29.  The apparatus of claim 21, wherein said report is in a binary format.

30.  The apparatus of claim 21, wherein said report can be statistically analyzed.

31.  The apparatus of claim 21, wherein said report can be analyzed by said semi-

conductor processing system.
32.  The apparatus of claim 21, wherein said set of steps can be transferred to said

semi-conductor processing system during the manufacture of said semi-conductor

processing system.
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25. The apparatus of claim2 1, wherein said report

can be electronically retrieved fromsaid
weenmis/omesluct or processi ng system 26. The applCatusso0aficdi4

claim2 1, wherein said report is in a spreadsheet

format. 27. The apparatus of claim2 1, wherein said

report is in a text format. 28. The apparatus of claim

21, wherein said report is in a datalog format. 29.

The ar at us .of . [ A, [ e § S, d
3.5 TR R ol g e syl 6] g Blbel ERYekred & 4l
seniift@h@udiorged dssiepestencahilbeideatiiconduralr ipyocassirig/syedm 184 been
. The apparatus of claim?2 1, .wherein said report can be
““QﬂﬁiVf@ﬁn%§°§%W@r%@WF”%@H%ﬂkpbr processing system 32

The apparatus of claim2 1, wherein said set of steps

can be transferred to said sem -conductor processing
345y sTeqnnparatusef chim Fdnwheeingrid sefolstepeiissbiiscatethduct or

processi ng system 33. The apparatus of claim 21,

wherein said set of steps can be transferred to said
35 senTheapdinttsarf cluim @ésehaginsyidtsetmiatep & epaiydted.

sem - conduct or processing system has been installed at

a sem -conductor fabrication facility. 34. The
36 2PPRESEpparaAls oFlcRiin22 Iwh edie ksttsat dordail pRfgraih efsorilgbe

obfuscated. 35. The apparatus of claim 21, wherein
acogpged Wabta pepsvetidps i s encrypted. 36. The apparatus of

claim 21, where said software control program can only
be accessed with a password. 37. The apparatus of
37c| aiThe &iparanserfelaimi2d, whérdinfin said fisst efop, entarimgiusey inprd is

.nput is optional. 38. The apparatus of claim 21,
OPWHg'ein in said first step, a checklist is presented

to a user for manual execution. 39. The apparatus of

claim 21, wherein said set of steps can _be executed
38+ r ofheanrerbts fiebdm 2 1apheremdn s Srt pigB: agheglflist mpsasented to a

lmaq-]ﬁ&ﬁmﬁé%gmﬁﬁpi-conductor processi ng system can
substantially operate with mnimal user input.

39.  The apparatus of claim 21, wherein said set of steps can be executed from a

remote host.

40.  The apparatus of claim 21, wherein said semi-conductor processing system can

substantially operate with minimal user input.
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