Title Sem conductor Process and Yield Analysis Integrated Real -tine
Managenent Met hod Background of Invention 1. Field of the Invention The
present invention relates to a nanagenent nethod, and nore particularly, to
an integrated real-ti ne managenent mnethod whi ch provi des sem conduct or
process aﬁq yield analysis for a plurality of managenent classes. 2.
Descriptio Usf the Prior Art A lot of data are used in the seniconductor
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processes. Please refer to Fig.1l; Fig.1 is a block diagramof a

sem conductor process 10 according to the prior art. The sem conductor
process 1MBypkpoesdeslrvepliaral ity of wafers 12 through seven steps,
including a step of thin film14, a step of diffusion 16, a step of photo
18, a step of etch 20, a sanple test 22, a wafer test 24, and a final test
26. A pl urlafidgobtheimepéeting results are generated in each step to
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di fficult andymbhitadysid foe a phesligrofancegaheitbiissem conduct or process 10.
For different managenent classes, it is also hard to select the effective

data fromthe | arge anount of the raw data. Summary of Invention It is
t her ef or e Zalgrdripiey obBjedtiidrvertof the claimed invention to provide a
seni conduct or A ppPeEIRLRL Yicd! il sﬁea«éegﬁé&dgflbﬁ%&%&dtd ﬁ?dna{@k,m?%n%i‘%%mt
met hod, to solve the above-pentioned problem According to the clalmed
i nvent i on MR WE T IERELEL BRNYRBINESS ParResIPs eFlgasnalayde i lntgh st eblokal - ti e
nmanagenentdiageirhod a Gompiondesol RSPES NG cardRligiibahé b¥oPhrt. BN GARSHREQF
product s vvlrtch Sam)l uralit gf "tt egs t.0 qgnﬁr ate and record, a.plurali 1'fy of
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cor r espongisns aRahysiysraeditht - mandpdbspk axbRard RS ARA VS kayd fsttdsrAccor ding
to the |nﬂexed segn conduct ch _IE)ro uct groups_and the initi aY dat a.
ese raw data gencrated in each steps, therefore 1t is difficult to monitor the
performance of the semiconductor process 10. . For different management classes, it is

also hard to select the effective data from the large amount of the raw data.

Summary of Invention
It is therefore a primary objective of the claimed invention to provide a
semiconductor process and yield analysis integrated real-time management method, to

solve the above-mentioned problem.

According to the claimed invention, a semiconductor process and yield analysis
integrated real-time management method comprises inspecting a plurality of
semiconductor products with a plurality of items to generate and record a plurality of
inspecting resulis during semiconductor process, classifying the semiconductor
products as a plurality of groups with a default rule to generate and record an initial data
m a database, indexing a plurality of semiconductor product groups and the
corresponding initial data from the database by a default product rule and parameter to
calculate a corresponding analysis result, and displaying the analysis result according
to the indexed semiconductor product groups and the initial data.



It is an advantage of the clainmed invention that the sem conductor process
and vyield analysis integrated real-tine managenent nethod can transfer the
i nspecting results of sem conductor process to all kinds of tables and
charts for providing rranagerrent and anal ysis. The tables and charts are
integrated to_present on the web = page according to the managenent cI asses,
whi ch provi de& &8l advpprags H(E Hreagiimed mﬁﬁmoeldbata%a SRERGEREAE ProvREs®dand
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di agram of” Sem con tor process and yield anal ysi's fran ag
accordlngIﬂ@“ﬂhéﬂéﬁéﬁ@&mn@ﬁventlon Fig.3is a dlagran1of a dlsplaylng
frame in the displaying step of Fig. 2. Fig 4 is a diagram of a displaying
frame of the npl e t st cl ass, fer test «class, or the final test

cl ass shown .ﬁﬁ?ﬁﬁgﬂéohﬁ @bJSthvseSQ%aﬁc& s B ention Wil neAouht Pecome dride DC
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di splayin ' ect..,i nspection clas 3. Fig.7is a
dlagran1ogngé ?@B’99%H§“?§%§E‘8¥§Fﬁ%“ﬁﬁ?%ﬁ%“?fi@?%?@&@dHﬁH Sqshown in
Fig.3. Fig.8 is a diagramof a displaying frame of the alarm ng RT-SPC

cl ass shows}idfeskiidi O%O@QWQ% ¢S a diagram of a displaying frame of the RCA
class shown I n Fi is a diagramof a multiple-class nmanagenent

architecture. F‘Beltlél'albé‘éFkDB%ﬁ’inp?t iseiEndader prasess aerding (pthemrgrarti s a

di agram of se czorsdwcm@gxaﬂar OF 8&8icanthicydrehidcesanaldy picRl mwﬁn&m@?aﬁ&mod
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pl ural i ty of Figdns a dihgrimgf seliiptonduEine irpho depsyimndey etipdi ng a plurality
of inspecti ngl?iﬁﬂsiglat cﬁagram of a displaying frame of the sample test class, the wafer test
class, or the final test class shown in Fig.3.
Fig.5 is a diagram of a displaying frame of the DC maps and statistic charts shown
in Fig.4.
Fig.6 is a diagram of a displaying frame of the defect inspection class shown in
Fig.3.
Fig.7 is a diagram of a displaying frame of the Cp/Cpk statistics class shown in
Fig.3.
Fig.8 is a diagram of a displaying frame of the alarming RT-SPC class shown in
Fig.3.
Fig.9 is a diagram of a displaying frame of the RCA class shown in Fig.3.

Fig.10 is a diagram of a multiple-class management architecture.

Detailed Description
Please refer to Fig.2. Fig.2 is a diagram of semiconductor process and yield
analysls management method according to the present invention. The method includes
the following steps:
step 30t inspecting a plurality of semiconductor products with a plurality of items
during semiconductor process, and recording a plurality of inspecting results
of each semiconductor product;



of each sem conductor product; 2 step 32: classifying the sem conductor
products as a plurality of groups with a default rule, generating raw data
according to the inspecting results of each group; step 34: recording the
raw data and the correspondi ng groups in a database; step 36: indexing a

plurality g9 M uctor pr.oduct groups, from.the database by a .default
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di splaying frane 60 of t sanp est C e wafer test class 44,
or the final test class 46 shown in Fig.3. The displaying frame 60
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Fig.5 i's fcslaara Lhubility of analysis results 68. Users set the query items 62, including

semiconductor products, manufacturing steps, and manufacturing date. As the query

button 64 is pushed, the analysis results 68 are listed according to a plurality of lot

numbers 65 and the analytic items 66, including the process lots, suffix of product

names, test time, wafer numbers, yield, DC map of each wafer, statistic charts, repair

rates, and so on. That is, the semiconductor products are grouped by wafer, lot, time

(like test time or manufacturing date), and all related statistical analysis result (like

yield, repair rate) can be accessed by users through an integrated interface as shown in

Fig. 4. Wherein a plurality of DC map buitons 67 and a plurality of statistic chart items

69 are hyper-linked to another display frame, which the shows DC map and statistic

chart of each wafer in the assigned lot. Please refer to Fig 5. Fig.5 is a diagram of a

displaying frame of the DC maps and statistic charts shown in Fig.4. According to

query items 62 and the ot number 65, the DC map 71 and statistic chart 73 of each

wafer are shown in the displaying frame 60 as an overview of the semiconductor

processing in the assigned lot.



di splaying franme of the DC maps and statistic charts shown in Fig.4.
According to query itens 62 and the | ot nunber 65, the DC map 71 and
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list 104. Fig.9 is a diagramof a displaying
Please refer to Fig.8. Fig.8 is a diagram of a displaying frame 100 of the alarming
RT-SPC class shown i Fig.3. The displaying frame 100 includes an alarming table
102, which shows the alarming condition of each segment of semiconductor process by
manufacturing date. The details of each segment are shown in an alarm list 104, which
shows the manufacturing lots, the manufacturing equipments, the manufacturing date,
and the cause of out-spec according to the lot numbers of the wafers. In addition, users
can interactively comment in the alarm list 104. Fig.9 is a diagram of a displaying
frame 110 of the RCA class shown in Fig.3. The displaying frame 110 includes a
plurality of analysis items 112, an analysis button 114, and a plurality of analysis results
116, Users set the analysis items 112, including manufacturing technology,
manufacturing product groups, manufacturing products and manufacturing layers. As
the analysis button 114 is pushed on, the analysis results 116 are listed by
manufacturing variable names, inctuding manufacturing time, the average, the standard
deviation, and so on.



frame 110 of the RCA class shown in Fig.3. The displaying frane 110
includes a plurality of analysis itens 112, an analysis button 114, and a
plurality of analysis results 116. Users set the analysis itens 112,
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In contrast to t resent invention sem conductor process
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i nspecti ngsulessul t s of

[n contrast to the prior art, the present invention semiconductor process and yield
analysis integrated real-time management method can transfer the inspecting results of
semiconductor process to all kinds of tables and charts for providing management and
analysis. The tables and charts are integrated to present on the web page according (o
the management classes, which provides real-time interactive monitor and
managemert.

Those skilled in the art will readily observe that numerous modifications and
alterations of the device may be made while retaining the teachings of the invention.
Accordingly, that above disclosure should be construed as limited only by the mctes

and bounds of the appended claims.



sem conductor process to all kinds of tables and charts for providing
managenent and analysis. The tables and charts are integrated to present
on the web page according to the nanagenent classes, which provides

real -tinme interactive nonitor and managenent. Those skilled in the art
will readily observe that nunerous nodifications and alterations of the
device nmay be nade while retaining the teachings of the invention.

Accordi ngly, that above disclosure should be construed as limted only by
the netes Wl ounds of the appended clainms. 5 CLAIMS 1. A sem conductor
process ang yiel'd analysis integrated real -time managenent et hod,
conprising: inspecting a plurality of sem conductor products with a
plurality bf i tlesemichmdiog prevess andythlid sratysprictegsisd reahtime ecoagdinegt metpddur al ity
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products are chi ps9a®baseit ed on different positions of a wafer, indexing the
sem conduct or priodexdtg aplealty of senpesrfdoctoegtodyt gatfserdnnthesihmbise by of t he
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semiconductor product groups is performed by gathering statics of the

inspecting results according to their positions; and

displaying the analysis result according to the indexed semiconductor product
groups and the raw data and displaying the inspecting results of each chip

according to its position on the wafer.

2. The method of claim 1 wherein the semiconductor products are from different kinds
or lots of wafers, indexing the semiconductor product groups is performed by gathering
statistics of the inspecting results according to the kinds, lots or manufacturing dates of
wafers, and displaying the inspecting results is performed according fo the kind, lot, and
manufacturing date of each wafer.

3. The method of claim 1 wherein inspecting results and statistics of the semiconductor
products are indexed and displayed according to a predetermined period in which the
semiconductor products are produced.

4. The method of claim 1 wherein each semiconductor product is a wafer processed by
different processes, the inspecting results are the results of defect inspection of the wafer in
the manufacturing process, indexing the results of defect inspection, and displaying the
resulis of defect inspection is performed according to a kind and date of the processes.

5. The method of elaim 1 wherein each semiconductor product is a wafer processed by
different processes, indexing and gathering statistics are performed by examining time trends



statistics of the inspecting results according to the kinds, lots or

manuf acturing dates of wafers, and displaying the inspecting results is
performed according to the kind, lot, and manufacturing date of each
wafer. 3. The nmethod of claim 1l wherein inspecting results and statistics
of the sem conductor products are indexed and di splayed according to a
predeterm ned period in which the sem conductor products are produced. 4.
The nethod of claim 1 wherein each sem conductor product is a wafer

processed b different ,processes, the inspecting.results are the results
of der oot T Myl ighd RERERRERsr, A% 4R AR beRCH GTR Y *Fr Bt Mf daxi ng
the resul t ¥dgptegaf Bepraceisifect i on, and displaying the results of defect

i nspection is perforned according to a kind and date of the processes. 5.
The met hods.of Clip MRtloddTR @ N VBRI SRALGRBSHAGLSY prBfRHM GlwdS pRocdRbehy

Processed Myl bl &8N LACEISC R IR ARANT 8l hs,eag%pgfo%ﬁ Ltics are

per f or med 0 inspectl resu %?cﬁ t he

exam ni ng. _ ,
processes, ‘né?i‘d"gt%ﬁatggrﬁ%‘flg’e‘&% regfulip Wihiad PaesranphPe ardd®  and dates of
t he pr oces&rsspogding inspastingissultsfaredisplaped agdosting i tequblesaninedpelisdt or pr oduct
is a wafer processed by different manufacturing processes, indexing and

gat her i ng. At at el A REK § MTRLcINorislBUEX| 06 ADChSANEL 10T iRSREC! I O
results MA%%I% a redeggrnLgf &ﬁélo a h e ch&.orres &n ! ng |n%ﬁect|ng
Fesul ts art Al BRAE Mty Ctibe s Preule drde iRl HETF S amabRS ot hod
of clai m IFefWlf#ft her conprising recording the analysis results of different
periods, conparing the simlarity of the analysis results, and displ ayi ng
the simlag anafShcthodo® sl $ whreinfRalBlsROuRE inGhAdifeEntREH&! fe t e

anal ysis resghdisehBbig, 8 dheLent PRLLAIS Ans o seorded g3, o pl ural ity of
correspond]n “fogduFes: of > apa Q%ls, esu s,accBrdlng toan °experi nental

val ue, and™R ’P’é"rmﬂgBﬂﬁ%rﬁf‘%@ﬁ%ﬁowﬁi%ép§m}1é‘%ﬁ}le%ufwffhrﬁnﬁﬂ'6{ HEYiowy 40l s

anal ysi s readtuthe methoé furthehaunpinsest updatingahpeipsigenig dakuk tgbuikle rexpaedutent al

val ue to lufihalyss 10Qilvs MORLArRLysRresAR @ 368 bigni LB Whd Sievibuslh@yAoRkWE] & result is
not sim | dgekdind 1€ aRY AN AU BAHNMELD LG Bl ind SEREILA NG AR VYS! S
result as ﬁ nodul e gl anal ysi's results It the analysis resu I's simlar to
the previ SUSPEASINIES T BSUFt. 9. The method of claim 1 wherein the anal ysis
result is displayed with a visual interface of a conputer. 10. The met hod
of cl ai m 9. wherfde megad bf tlnidek etesrthecontlee tanult prdalsgtd gitbdpisusl ihtediced

of a computer.

10. The method of claim 9 wherein each indexed semiconductor product group is listed
with the visual interface, and users can find the corresponding raw data and corresponding
analysis results according to the indexed semiconductor product groups in the cross reference
way.

11. The method of claim 1 wherein the raw data are listed with a visual interface, and
users can find the corresponding semiconductor product groups and the corresponding
analysis results according to the indexed raw data in a cross reference way.

12. The method of claim 1 further comprising an in-line yield inspection of
semiconductor processes.

13. The method of claim 1 further comprising a sample test of semiconductor wafer.
14. The method of claim 1 further comprising a wafer test.
15. The method of claim 1 further comprising a final test.



with the visual interface, and users can find the correspondi ng raw data
and corresponding analysis results according to the indexed sem conduct or
product groups in the cross reference way. 11. The nethod of claim1
wherein the raw data are listed with a visual interface, and users can
find the correspondi ng sem conductor product groups and the correspondi ng
anal ysis results according to the indexed raw data in a cross reference
way. 12. The nethod of claim1 further conprising an in-line yield

i nspection of sem conductor processes. 13. The nethod of claim1 further
conprising a sanple test of sem conductor wafer. 14. The nethod of claim1l
further cohpri sThegnehagetfelaim égthereibtrantieeringar huetyiog dath arayides tha epdigsis

conpri si nQresulfs) andlthe dgllayingds péformhbebyatHovig afinthaquatity svhesiginilider@Tisiter r i ng
or queryi ng AabcPiedbdsacns a2 Shalysid GEH)oP eacBPbkdlCarliSRbRYI NY 1S

perfornmed by, show ng,.an 1n-1in ality . control % n-1i.n ) of © each

sem conduc?%f'r(ﬂpﬁngnéﬂ?gj[l,mpéovrﬁglg?t Ogggger%g‘%%?@r‘icﬁfﬁ ted"i’g %ﬂ’iﬂ’ rocess, and a
quality control and yield inprovenent of different kinds of processes

bei ng di spliayedlhelethciive cirgt hodherin b analysh mdtaleds a Tthe, amatwayiasalpidefl € is a
T-test, a wRGnARUNINL)YSiv-Rhy ankBfsdsANCAiabNEMMx pidis.t WO- way anal ysi s of

vari ance, or box plots. 18. T)F]e net hod of claim1 wherein displaying the
anal ysis result_further conprises. setting a custonzed displaying node by
a user forl% ecmiwwﬁla%ldﬁ@ﬁ%@}” %’ﬁ%‘g%?@fﬁﬁﬁﬂmt ‘,‘rﬂ%ﬁoné_ﬁr@ Faying the
anal ysi s resul t ssettogplvestomized displayiog mgde by 4 wer Hoscordingehydishidayi ng node.
19. The nethod of eahaysedSilmhmdei n di splaying the analysis result further
comprises:  proviigi g AnPhbi@ld Lok HEfaH dodlaRb Ai0GoHRIRS Mt each
defaul t displ ayi H%%g“e rec%rscilg ng é)tpre etce(r) mln%ed vva(l;y %@g(?sf’) a)?/]lkgng
analysis results, SWfi that the user sets the custom zed data displaying
node by selecting a default displaying node to be the custom zed

di spl ayi ngl9nodeéhenethod of claim 18 wherein displaying the analysis result further comprises:

providing a plurality of default displaying modes with each default displaying mode
recording a predetermined way of displaying analysis results, such that the user
sets the customized data displaying mode by selecting a default displaying
mode to be the customized displaying mode.



