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[0804] 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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the editor application, wherein the third function is added to the third step, and if
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[0010] The present invention is iltustrated 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;
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procedure that was previously programmed in a non-macro fashion, such as hardware

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

10029] 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
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the dailycheck macro. Furthermore, portions of existing customized macros, as shown in
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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



macro engi ne hel p wi ndow 536. [0031] Referring now to
FIGS. 6A-B, the macro editor is shown, according to
one enbodi nent of the invention. Although in this
exanpl e, the macro editor is associated wth the Lam
YOrP@PB%mcro engi ne, the present inventi orfd4p2pa/016414
applied to other types of sem -conductor processing
equi pnrent and software. Generally, a sem -conductor
processi ng systemengineer will use a macro editor to
create the macro procedure, as shown in FIG 4.
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program as a set macroS. It is therefore
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.



i ntended that the foll ow ng appended cl ai ns be
interpreted as including all such alterations,
pernutati ons, and equivalents as fall within the true
spirit and scope of the present invention. [0034]

Cﬁgﬁggtages of the invention include the optim zation

er interaction wth sem -conductor processing

equi pnent. O her advantages included potentially
reduci ng process vari ance between substantially

Waiahis lclaime®isi - conduct or processing systens, and
further optim zing sem -conductor processing equi pnent
configuration flexibility. [0035] Having discl osed

1.exenpngsthodediReiniRitcS seNeF dfhtind8Sks MR mI-conductor processing
nmodi fications and variations may be made to the

sydiceg Fompdsiegibodi nents while remaining within the

subj _ i it r , _ ,
o ek AP g bl S B R LA B S
setref S peftaidineanBhidsgt & dBlinofaslofth beipafotnasiqsior o processing

ugeni-qondactor processing ,system conprising:

substeates 17 gaid semprgOondictoy PRASESSHERYSE®S i on, a macro
COMYhoiliG s3idSRhcrOto £ HBPD ex@itihn cABine % sdid 888i-conductor
pertaining to sald set of off-line"tasks to be

prpeasfiog mptemy i or to processing substrates in said

sem -conduct or _processi ng .syste rovi.di ng,sai d. macr.o
RS S R R S S S e

midre eR&cwtion eSHHd, BMBrelRefbi i sl Wt PR, add sai d
sem - conductor processing system using said nacro
ex e AENPIGHNS A DR usitigelatvalyss coBeqtedhdpring saldsxecying.
steps; and generating a report using data val ues
col l ected during said executing. 2. The nethod of

2.cl ai Thelmethbo£41aino hewlitreinone osmeesstafs afanid setadf steps prevent
steps prevent a waferflow. 3. The nethod of claim1,

2 Ypferla™W sai d set of steps are executed by an automatic
timer. 4. The nmethod of claim 1, wherein one or nore
steps of said set of steps prevent wafers from being

3. pr oc8egrethodbof chien hevieaein sdid sttaifisteps awreeeited byanjautomatic

~.report is electronically retrieved from
timer.

4, The method of claim 1, wherein one or more steps of said set of steps prevent

wafers from being processed.

5. The method of claim 1, wherein said report is electronically retrieved from

said semi-conductor processing system.

6. The method of claim 1, wherein said report is in a spreadsheet format.
7. The method of claim 1, wherein said report is in a text format.
8. The method of claim 1, wherein said report is in a datalog format.
0. The method of claim 1, wherein said report is in a binary format.
10
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said sem -conduct or processing system 6. The nethod
of claim1, wherein said report is in a spreadsheet
format. 7. The method of claim1l, wherein said report
isin atext format. 8. The nmethod of claim1, wherein
said report is in a datalog format. 9. The nethod of
1&!| ai Thelmethbé velains &) whereipeaid setof stepa ibiramsfyrretiao s@d semi-
Oggo 10. The nmethod of. claim 1, wherein said s t of
BT procesPinR SYUIP dyripg thegnaptaqtre ofsigangsonducSr
prBEQSiBa Sy ddnSystem during the manufacture of said
sem - conductor processing system 11. The nethod of
claim1, wherein said set of steps is transferred to
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claim1, wherein said set of steps is

ingfpHleskal arserni-conducior fabrieations@cliy.cl ai m 1, wherein said
set of steps is encrypted. 14. The net hod of claim 1,
where said nacro can only be accessed with a

12pas shirmethddbof dhie hevikeeinghidakioofinehs iwdtdfuentedone of
said set of steps requires a user input. 16. The
met hod of claim11, wherein in one of said set of
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execution. 17. The method of ciaim 1, wherein said
macr o |s executed froma renote host. 18. A nethod of
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paggvaﬁal ng, using an editor application, a nacro
conprising a set of steps, said set of st eps
pertaining to said set of off-line tasks that are

‘ . , .
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providing said nmacro to nmacro execution engines in

sai d_pl ur conduct processin

bex e ity ﬁ%%?%c %’fH’cfS’Vnﬂ&'{mgé\W Bnep?ff?ﬁl idi set of sigps. Deleeklist1s

r&%ﬁ@ed%@&%é@tf&fmﬁ{lf&?%&%h{‘&l systems, using said macro
execution engi nes, thereby perform ng said set of

st eps; gener ating reports having therein data val ues
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18. A method of automating a set of off-line tasks in a plurality of semi-conductor
processing systems, comprising:

creating, using an editor application, a macro comprising a set of steps, said
set of steps pertaining to said set of off-line tasks that are performed prior to
processing substrates in said plurality of semi-conductor processing systems;

providing said macro to macro execution engines in said plurality of semi-
conductor processing systems;

executing said macro at said plurality of semi-conductor processing systems,
using said macro execution engines, thereby performing said set of steps;

generating reports having therein data values collected during said executing
at each of said plurality of semi-conductor processing systems; and

providing said reports to a facility for analysis.

11 o



providing said reports to a facility for analysis. 11
19. The nmethod of claim 18 further conprising
generating an alert based on said reports. 20. The
nmet hod of claim 18 wherein said plurality of

sem - conductor processing systens is a plurality of

pl asma processing systens. 21. The nethod of claim 18,

wher ei n sai t. of steps is transferred to said .
191 urHe Wﬁ@? of i L% Rerther et e eseaying 9o plspdashsh angid
lfgﬁgyfacture of said plurality of sem -conductor

rocessing systens. 22. The nethod of claim 18,
wherein said set of steps is transferred to one of

2057 BBt LR OPE gt PR BB G e
syREMS @SS bIOEA1SY St AN RS cHSRE s%rﬁ@fhéﬂ led at a

sem - conductor fabrication acility. 23. The net hod
of claim 18, wherein said set of steps is obfuscated.
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i's encrypted. cla 18, erein one
plaalityfeemi-e@sluoior priceksigt sysens idaging praevfotire @f said plurality
wat erflow. 26. The nethod of claim 18, wherein one or

of sefpicaduplor BroceRing SYEEMSf steps prevent wafers from

bei ng processed. 12 o

22.  The method of claim 18, wherein said set of steps is transferred to one of said
plurality of semi-conductor processing systems after said one of said plurality of

semi-conductor processing systems has been installed at a semi-conductor fabrication

facility.
23.  The method of claim 18, wherein said set of steps is obfuscated.

24.  The method of claim 18, wherein said set of steps is encrypted.

25.  The method of claim 18, wherein one or more steps of said set of steps prevent

a waferflow.

26.  The method of claim 18, wherein one or more steps of said set of steps prevent

wafers from being processed.
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