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I ntegrated Real -tinme Managenent Met hod Background of Invention 1. Field of
the Invention The present invention relates to a nmanagenent net hod, and
nore particularly, to an integrated real-time nanagenent net hod which

provi des sem conductor process and yield analysis for a plurality of
managenentitll asses. 2. Description of the Prior Art A lot of data are used
in the segLGRBANCIAPrHERSERPY M M&&Ei@hte%&t@& RRAL AR MAMREGN &t dekndd nds of
manuf acturi ng processes. Please refér to Fig.1;, Fig.1 1s a block diagram of
a sem conductor process 10 according to the prior art. The sem conduct or
process 1BagkgpassisEInnibpr al 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 ul dficldyfdtie Inmgpmat i ng results are generated in each step to contro
and i nprove t G s, I i esults
are morely r o Eaea el R RS il o HENE ald Bl REShiID LS 73

i nt egr at e2h HEegraed yeddinae graneganed methehwhick mpyides pamispadustdriprpeesgli ffi cul t
to nDnitogmifgmm@m&ggm%y¥mﬁMﬁ§@ﬁnﬁ%,5ﬁgﬂq%g&gr process 10. . For different
managenent classes, it is also hard o select the effective data fromthe

| arge anount of the raw data. Summary of Invention It is therefore a
primary objBektipgor0df thberiet Aitned i nvention to provide a senmi conduct or

d vyield lysis int ted | -ti t hod, .t |
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sem conduotpevprbdess enanyifehdirgebysss. Plesgredirad Figdl Fig Ins arbloalgenent
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during seRicsewdicresesprsgclyelitypiawatersi hifireush seven gensdinsiustingr signefs as a

plural ity figh QRSN dridi @ussia b btep u!f@stmg,ear@eerpa;f%mm@, £ &m9¥16tca¢po ni ti al
data in a da abasg? |nd%§|ng 3 g%uiall y.of 'sem conduct or product groups
and the cBPRAEESShiARd ARREL ST 200 RIURIEHPE MePeing Fauks ¥y ssncdRPdin ©2cBr oduct
rul e and pp arebdsiroltand daipesileathe samond®sRORdtag 18ndlovevs:, Hiasikpectiafnd

di spl ayi n i resul ccordi to the indexed sem conduct or
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sem conduct or process to all kin 0 proV|Jan
management'Sa Aarddn selgedithe cffsetive dap diomythg leBa pmeuniod thewew#ait ed to present on
the web page according to the nmanagenment classes, which provides real-tine
i nteractiye mni% aqd managenent. These and ot her objectives of the

cl ai med i RV OR W 1o doubt becone obvious to those of ordinary skill
in the art aflt s theafhreiq phienaiwldbjusting afethei tlainee seventibh oo plovideea
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seni conduéelue therabeesmendawddireljemo the prior art. Fig.2 is a di agram of

sem conduct or process and yield anal ysis managenent nethod according to the

present invention, Fig.3 is a _diagramof a displaying frame in the
di spl ayi ng StAec[gogipng:yogt_hg 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 results during semiconductor process, classifying the semiconductor
products as a plurality of groups with a default rule to generate and record an initial data
in a database, indexing a plurality of semiconductor product groups and the
corresponding initial data from the database by a default product rule and parame’ter to
calculate a corresponding analysis result, and displaying the analysis result according
to the indexed semiconductor product groups and the initial data.




Fig.4 is a diagramof a displaying frane of the sanple test class, the
wafer test class, or the final test class shown in Fig.3. Fig.5is a
di agram of a displaying frane of the DC maps and statistic charts shown in
Fig.4. Fig.6 is a diagramof a displaying frane of the defect inspection
class shown in Fig.3. Fig.7 is a diagramof a displaying frame of the
Cp/ Cpk st at i Jt iscan ajvasese b ¢lainmdgingentionghg the semigoadicéen mPcess @hdpl ayi ng
0 apl ayi n 1 cnay iy e i S e S S PR i Sy Tl 1 e T of 5
i spl ayi ) SS S [ ig.3. Fig. i s I,
mul ti pl e- ysuls %ﬁaﬁfﬁ%@ﬁ@h‘ftoaaﬂ&qﬁefse& fl akingi of s BRd harls ifeh PEdiBe ref er
to Fig. 2. nfanggedndns ad ahagsiaMheftalsl enh@DEAUE tafy inpipfted fo piaskny ol aoll ysi s
nanagerrentargeglg%ddigcctorglisn%éﬁo thet p{ esent . i nvent i.(fn. Tlhe nmet odt.i ncl udes
the fol | oRifig *81088s St MAZCHCEL AT A THPLPENIS SR BT or
product s wionifonangl mamigemyntof it ens during semi conductor process, and
recording a plurality of inspecting results of each sem conductor product;
2 step 32: classifying the sem conductor products as a plurality of
groups with a'hges and athergbicctivrsnd thardlaigied aweatermwHbrodaibhbecomadheioupspect i ng
resul ts oo @86 bty sRAKR tiddart 4A7R% adinddhd RBcHAW dtadiRd B8 HphBn of the
correspondi g&r ro %’EI n datﬁﬁlase; stgg 36: indexing a plurality of
seni conduft< %r%‘gﬁ’ nl tglﬂﬁﬁés St the v anys figyyes and dFIRES: product rul e,
i ndexi ng the corresponding raw data of each sem conductor product group by
default p [.S.: .cul ating a corresponding analysis result from
the i ndex?&%g@%&gg’%ﬁgf}g;ﬁﬂﬁgg%uct groups and raw data with anal ysis
nodul es; and 18g.éps @3Blockdigtamy phegntibendactal poicessraesuiling dm the pusio apage

according to he ;i %Qné 1 COF C sis
results. Pl ealjgg'grlclg;:?égr%1 o) F?’Sq*’%ﬂ&g’.&l‘gﬁ‘%&i Efoggﬁi %ng(ggl%mg mg?%? g%?lg I ngﬂff rame 40
in the di §pthadiasgordingdo ghe mpggnbinveniiondi spl aying frame 40 presents the

anal ysi s resutiss iS9diapsRest £8isplByih E&ahRTh GRNHILRE: REPEEBiE.Shown in Fig. 1
accordi ng tOfeéen cl.asses,. i C|1Udl n%éggs%ngl e test cl ?ss 42, waf er test
class 44, a fiwdl" fLSTEP S dgplayng 1the femels/teshiclase dfe 8o, an

al armi ng chad, ot iedimpeest (&FsbBR@) ickigds 52, and a root case anal ysis (RCA)
cl ass 54. Tha; i esd] t. : scrl.h in.t

Fol I owi ng.  Priase § BpBrhfa i o gy St 83D Erar RSP He b b Bvmg v ame
60 of thelsBiggle test class 42, the wafer test class 44, or the final test
class 46 sho L i ! AV f i; Fﬁlﬁf l:pty of
guery itens ‘gg’g.ﬁgs gl%gganﬁ-l?t?? o‘ﬁépg%ﬁ%h%?‘ﬁr"gﬁ]?%&g‘ft 1§ﬁ:’§ ytlglglssséehlr%%ég, and a
pl urali tyFéﬁ-3-anaI ysis results 68. Users set the query itens 62, including
semi conduct OrFiprasdaliggra T W A§HIaih ) Gafile@FShe @ﬁﬁl:gmwsﬁes YhkNghodatia. As the
query but%on 64 is pushed, the analysis results 68 are listed according to
a plurali §g%f | ot nunbers 65 and the analytic itens 66, including the
process | ot s,Fig8fi§ axiagtamobduidplayargeSame of thetalarmingBTeSPO uhibestownyinel d, DC
map of eagh, yafer, statistic charts, repair rates, and so on. That is, the
sem conduct®r_ products are grouped by wafer, lot, tine (like test tinme or
manuf act ur i nigdtiey diagran efia displpying drasteafitht RCAl clasnahgwi &1 Figdul t (1 ke
yield, repai FiEabea GaBraReoReRERBRdoik HaskamLAAUAR.AR, Nt eor ated
interface as shown in Fig. 4. Wierein a pluarality of DC map buttons 67 and
a plurality of statistic chart itens 69 are hyper-linked to another display
frame, which the shows DC map and statistic chart of each wafer in the

assi gned . Please refer to Fig.5. Fig.5 is a diagramof a displaying
frame of eéaﬂlﬁf‘:ﬁr?ﬁ P84 statistic charts shown in Fi g.4. According to
query itens emadefehdol|Rig.2nlfid2ris @5diagham ECsemioorfductordprateastiamtli yieldhart 73
of each waf gt ahfnSLau hf%tl{oﬁ%cggrﬁﬁlfgg% 'te}%%r%{eﬁ@vggio%.s TROnU MWK the

sem conduct of _processing I n the ass
the following steps:

step 30: 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;



Pl ease refer to Fig.6. Fig.6 is a diagramof a displaying frane 70 of the
defect inspection class 48 shown in Fig.3. The displaying frane 70 i ncl udes
a plurality of query itenms 72, a query button 74, an analysis result of
bright field 76, and an analysis result of dark field 78. Users set the
query itenms 72, including sem conductor products and manufacturing date. As
t he queryS‘l§Bt3?oﬁasﬁka1n§ the ssmaigorshyctor peodagislay gipdurably aftgreppspyifiymdefanle d 76
and the anal ysi suleegaﬁatauﬁg rﬁaaé&afabc%lrding% %@népb&ﬁ@eaﬁ@@m %rélibét he layer

nunmbers of t imlar to anal ysi.s resul 8 shown in
Fig. 4, .néﬁeﬂggnﬁcwﬁ@g&%@é‘é@a’fm the§81fr?5il'-’?n‘6‘flg ,smaaei’ a dalalase; test tine,
waf er nunbiep $6: indexitdg a%rﬁﬁ@ arfsemmbhdm&epmdlsdt@to@b lfmncﬁardasabageemar rates,

and so on. That sem tor .pr.odugts coul e group |ng to
processes types d(?fukt P&"ar“% frlug dngﬁ’&n%r htco?r?sé)loﬂ mgahadvt%gacg eé'lgpondl ng

anal ysi s resul t semzontecterc paslued grdupobyhdefali amniciers, lank ecabdudatimgi a Fi g. 6.
Pl ease refer to r 0 of the
Cp/ Cpk statisti cghgﬁpélslglﬁg indl éﬁr%\l—ﬁlﬁ@’%ﬁ%ggﬁdggway@ﬁg&%ﬂrﬁaﬁn%ﬁ%g%P gsent S
statistic data @R F%ﬁa@é‘@wyskﬁﬂn%lﬁﬁsc@hiduct or process, including a

segment oftefli ¢ UsikRayi %,théi APSIGEE s oﬁtapfwe% agd M%ﬁg t0fthPNRIR§6. and a
segnent of thin fllmgu The statistic @ata . each segnent are shown in a

statistic chart So8CORdIciorgiradyct groups apd e gpalysigeesalisat  sti ¢ chart 90 shows
the trend of statlstlc val ues versus tine. The statistic table 92 shows the
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104, whic hpsdmanﬁﬁgereapmé FURTGPE L Sss SEadBOBT @SS Bl es RUA IRt s, the

manuf act ur.i dat e of put:-s rdJ ng to the 1ot nurrbers
of the wafsé"pg.‘e qnﬁﬁ/gla‘ s[“lltﬁﬂ?e&}?géf@s Erérﬁioe?‘?ﬂ &B&&{h@&@i J¥EEment in the alarm
list 104. Fig.9 is a diagramof a displaying frane 110 of the RCA cl ass
Trems 112, o saferb R RIS b BNERk O AT (R ol A BlesBRT 1 T
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one-way afidifsy ené S@pnv“ahataﬁdbe (smmm}uctca WWWGB}G araipyé by Wﬁfemawtl. timee, or
box plots lllaaqt%staﬂﬁklbtr'rﬁadu%‘tﬂrlr% @eftt% %@ a1l F}‘EI%&@rgtatﬁﬁ&ﬁreﬁil'ail}glstfes&mﬁlkg' fferent

nanagenent asses. For exanp director nmonj t reld val ue
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br vcessi ng 4B ByishmR O Hiotuct o enl B g YR S s B A PRE G esul ¢
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users of Managenent ¢ asse n practic i nventl én can
provi de adpfiyrikms §2 od Beflaumumbrr 5 &m Ry rmm%ls and siekistiockert 8t of edchg a
- predet er mvags a&@ysh@&m%&% @de'f@l@ﬁ‘hﬁﬁ%'@) L3N Erviel OF 1he Héﬁ{coﬁMto%et a
cost uned dISp node by. sel'ecting anong the default displayling nodes.
For exanppgme Shhgﬁﬁmﬁ Wt ay prefer to obtain in-line QCinformation
t hrough the invention, then the engineer user can select related default
di spl ayi ng nodes to shOM/in-Iine QC analysis result. On the other hand, a
department manager may prefer to nonitor long-termyield performnce of a
gi ven kind of product or a given process, so the nmanager can sel ect rel ated
default displaying nodes to show corresponding analysis results. In
contrast to the prior art, the present invention sem conductor process and
yield analysis integrated real -ti me managenent nmethod can transfer the
i nspecting results of sem conductor process to all kinds of tables and
charts for prOV|d|ng management and anaIyS|s The tables and charts are
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inspecting a plurality of sem conductor products with a plurality of itens
during sem conductor process, and recording a plurality of inspecting
results of each sem conductor product; classifying the sem conductor
products as a plurality of groups with a predeterm ned rule, generating a

raw data according to the inspecting results of each group, and recording
t he raw dat a aBltasaweferdo Fespdngonrigadiagums of a disptiaingofames 70 nbdki defech

plurali tylrﬁgec%i%ﬁ‘c@é%"i‘ﬂ%%vn%;}g%@ THE ﬂﬁgﬁagfﬁrg%g%%élé@e%sae Raifty

predeterm n roduct rule, X1 ng respon '@? raw ata ofOfeach
seni condug¥sY 1’6’5”65@0% q¢r Y apties, 74 aﬂraé@ié@léf‘?ﬁl}ﬁé’ﬁbﬁémaf &6, and 38 2palyesil ating a

cor r espo gdsisnm ofaak\RIETY. Qfs@}stsei the Guéi8tehiidex REhIE ééﬁﬁ@l:!ﬂah@tbr proggdst groups
an raw da

an a y i s, nmodul dls | .aying naI SIS resul t
accor di ngalf’(gmtaﬂ'égf’%& 2:‘8 i 8% Hﬂﬂé’etlﬂttoﬁr lb%é §}t1 qs‘é\’voﬁ ata. 2.
The net hotlriglit fodld7 éradd Weeme]yms easult cﬁfeimlcﬁmd (F@tage: lmwdwatcﬁn@tcethe hayes
si tuated f i S f em copdyct or
S o gg@aﬂérfs REL RIS 3 AhifSs %[rﬁﬁlarv\% B anhDEE X005 68 wlnnlgpeg
results aé@bﬂ@nﬁ@e pmcméoﬁs, &% of wadyct am:iescl tespltimy wafer manbens pedd, |D(@ r esults
of each cljy df%a@l?Wa%rn%tIﬁR:CQfaﬁb %8519 rﬁt@@'aﬁd%gsdnt ! ?Hﬁ 19f cgnil?er Fict i(l 3. The

met hod of claim 1 wherein the sen conduct or product s nds or

| ots of wardrets EHYeBs H@UP% a%@ﬁﬁhasﬁw&@féﬁsewwﬁdhk@rdétkpﬁelﬁsarﬁem&bﬁ med by
gat heri ngﬁsmatms&m@@r@&paﬂ&g ARPRRIeATs 88 Ut héved?d Mirdhf0ad MtdrbRe kads, |ots
or manufa urin es of wafers, and displaying the inspecting results is
perforrred ccrbllngT%géto ki nds, Iots and manufacturing dates of each wafer.

4. The method of claim 1 wherein the i nspecting results and statistics of

br edeter i ned. hanERACE! g, Hipp 910000, £ B M AEIRNRL 88 408 uct or
product i P& nkadieistipy elasssshewntiy Fig.3. f’lavreehsplwn@ésme& présentsistatistie flaty resul ts
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product i waf.er. froc erent, processes, exi at hering
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of the prdupsdbsstatsia leussgllagludlgg theaveragadhehardasd mﬁmrod; @p, dnd Gpknds and
date of the h%%ﬁﬁm The nmethod of claim1 wherein each sem conduct or
product is a wafer pr(%ces}jsed by different manufacturing processes, indexing
and gathering statistics are performed by indexing and gathering inspecting
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12. The method of claim 1l wherein the raw data are listed with the visual

I nterface, 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. 13. The method of claim1 further conprising
the in-line yield inspection of sem conductor process. 14. The nethod of
claim1l furt é ase GRASF itailfig 18 Fimi) és pedingiom obmi BUHINRElops Wepagement 15,

The net hodrcﬁftedﬁhx@'l'ﬁbleléJﬁlhhﬂﬂe—GFa%bﬁd thedt M@Eﬁ‘erctdr@f'iﬁ@ nﬂe@udemehﬁe&)hod of
claim1 f her c r| Si r&gqné i nal test net hod gnan wher ei n
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user for gpRGAEH:ME WaXISs @@deq*é& m{sﬁyctﬁﬂ%ﬂéalswmsaﬁiélﬁr%leﬁ@@fmesab&aéslﬁg the
anal ysi s Laesul s to. the userllﬁgcor | | ayi ng node. 20.
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- ACACACA BisplafindModetiy selecting among the default displaying modes. For example, an

engineer user may prefer to obtain in-line QC information through the invention, then

the engineer user can select related default displaying modes to show in-line QC

analysis result. On the other hand, a department manager may prefer to monitor
long-term yield performance of a given kind of product or a given process, so the

manager can select related default displaying modes to show corresponding analysis
results.

In 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 to
the management classes, which provides real-time interactive monitor and
management.

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 metes
and bounds of the appended claims.

Claims

What is claimed is:
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predetermined rule, generating a raw data according to the inspecting results of each
group, and recording the raw data and the corresponding groups in a database;

mdexing a plurality of semiconductor product groups from the database by a
predetermined product rule, indexing the corresponding raw data of each
semiconductor product group by a predetermined parameter, and calculating a
corresponding analysis result from the indexed semiconductor product groups and raw
data with an analysis module; and

displaying the analysis result according to the indexed semiconductor product
groups and the raw data.

2. The method of claim 1 wherein each semiconductor products are chips situated on
different positions of a wafer, indexing the semiconductor product groups is performed
by gatheﬁng statistics of the inspecting results according to their positions, and
displaying the inspecting results of each chip is performed according to their positions
of the wafer. '

3. The method of claim 1 wherein the semiconductor products are 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 to kinds, lots and
manufacturing dates of each wafer.

4. The method of claim 1 wherein the inspecting results and statistics of the

semiconductor products are indexed and displayed according to a predetermined
period.

5. 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 results of defect inspection are performed according to the kind and date
of the processes.
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6. The method of claim 1 wherein each semiconductor product is a wafer processed by

different processes, indexing and gathering statistics are performed by examining time
trends of the inspecting results of the processes, and displaying the trend charts
according to kinds and date of the processes.

7. The method of claim 1 wherein each semiconductor product is a wafer processed by
different manufacturing processes, indexing and gathering statistics are performed by
indexing and gathering inspecting results within a predetermined period, and the

corresponding inspecting results are displayed according to the predetermined period.

8. The method of claim 1 further comprising recording the analysis results in the
different periods, comparing the similarity of the analysis results, and displaying the
similar analysis results.

9. The method of claim 8 wherein the analysis results in the different periods are record
as a plurality of corresponding modules of analysis results according to a experimental
value; after comparing a analysis result with another previous analysis result, updating
the experimental value to build a new module of analysis resuits if the analysis results is
not similar to the previous analysis results, or recording the analysis result as a module

of analysis results if the analysis result is similar to the previous analysis result.

10. The method of claim 1 wherein the analysis result is displayed with visual interface
of a computer.

11. The method of claim 10 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.

12.The method of claim 1 wherein the raw data are listed with the 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.

13. The method of claim 1 further comprising the in-line yield inspection of
semiconductor process.

14. The method of claim 1 further comprising a sample test of semiconductor wafer.
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A% () 1% The/ ediad g? Zl%l%:i ;I%V:h>e’r?ein transferring or querying data provides the analysis
results, aﬁd the playing is performed by showing an in-line quality control (in-line QC)
of each semiconductor product, a root case analysis (RCA) of each process, and a

quality control and yield improvement of different kinds of processes being displayed.

18. The method of claim 1 wherein the analysis module is a T-test, a one-way analysis
of variance (ANOVA), a two-way analysis of variance, or box plots.

19. The method of claim 1 wherein displaying the analysis result further comprising:
setting a costumed displaying mode by a user for recording ways to display
analysis results; and

displaying the analysis results to the user according to the costumed displaying
mode.

20. The method of claim 19 wherein displaying the analysis result further comprising:
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 costumed data displaying mode by selecting a default displaying modes to be
the costumed displaying mode.

21. The method of claim 1 wherein the inspecting results of each semiconductor

product are transferred to processing target of manufacture and yield improvement
according to a predetermined target module.




