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WD 2007/ 143151 PCT/ US2007/ 013042 Hi gh Power Laser
Fl at Panel Workpiece Treatnent System Controll er

wdoeomepisi€onway Yogesh Sharma 5 FI ELD OF THE POWEBZODTIN3042

The di scl osed subject matter related to controls of
timng and energy for a high pulse repetition rate

| aser system e.g., an exciner or nolecular fluorine
gas discharge |aser system useful for surface
treatnment of a material on a panel having a substrate
10 covered with one or nore |ayers, including an upper
| ayer of anorphous silicon, to be nelted and
recrystallized into an el ongated poly-crystalline form
of silicon, e.g., for the subsequent formation of
thin filmtransistors for maki ng products such as fl at
ngel ngiﬁp | Zl)r/ ]; suerrgq%to 'Xnetl Wsrk %:regﬁreagmentzss,sterbggftroller
thin bean1sequent|al Iate 8}|d|f|cat|on ("tbSLS")
systens. 15 CROSS- REFERE AYED APPLI CATI ONS
The present application c %ﬁ%ﬁs |o?|ty to United

St ates Patent Appli , 527, filed
on June 2, 2006. Thﬁﬁ?@?ﬁﬁ%mgﬁﬁ aI so cl ai nms
pri or iThe dismlosle\i 'Bﬁlgdct&a‘:ﬁeeSelﬂaﬂ entontppd dﬂl&hihagﬁn&éherg?xlﬁor a high
11 805 i on May 21, 2007 ent|t déﬁg.Hh%h disch
B reRAign r‘?—‘F éacse’P%%ﬁm \ﬁ&k’”ﬁ’i BEUNF L Mjariyar dorigrpas discharge
(Iaset systdng rusefull €orpusfaenireatmpit dfaahatealich o ©inal letinga substrate
%gg&h{ﬁ%@gg)r%g a(y]eépg%!l@ﬁc 3 @ons 11‘\7‘2%: &1@&3@% si 1con, to be
|rhﬂteElMEBfféo%ﬁtﬂNzed iNid=RAETbh £t BTV RNt ihe o oBIsiREh) A, for the
Abisohay Tomaten oghin St %?»is@r% "%‘ PTOFiSts Sk as lat panel
&ﬁipli)lse duéﬁ@?‘étel’ﬂs@rhﬁﬁﬁﬁedﬂ. Q:E@T&Bhéﬂlﬁ&aﬁ%%l o]asnhcon processes
], LASER SURFACE TREAT) ] iled on
Py 30 Dot 150K B ST BELCESURE.  T3b35 Boso2,
10/ 884,547, entitled LASER LTPS SYSTEM filed on July
1, 2004, z -0
10/ 884/ 101@1%92{#”?&@?@@%@?%@9%%%%@%%
on Jul %dpres%ﬂOépplibh@ordd:lSEﬁsQﬁ'Wrﬁﬁ tc00ndd sﬁteamteheAppucauon Ser.
Il\?g OJOP rOaS %dﬁﬁzd on Juag Eeioo%c The present Application also claims priority to
United States Patent Appllcatlon Ser. No. 11/805,199, filed on May 21, 2007, entitled
High Power Laser Flat Panel Workpiece Treatment System Controller. The present

application is related to co-pending US Patent Applications 11/138,175, filed on May
26, 2005, entitled SYSTEMS AND METHODS FOR IMPLEMENTING AN |
INTERACTION BETWEEN A LASER SHAPED AS A LINE BEAM AND A FILM
DEPOSITED ON A SUBSTRATE. Attorney Docket No. 2004-0132-01; 10/781,251,
entitled VERY HIGH ENERGY, HIGH STABILITY GAS DISCHARGE LASER
SURFACE TREATMENT SYSTEM, filed on February 18, 2004, Attc_n‘ney Docket No.
2003-0105-02; 10/884,547, entitled LASER LTPS SYSTEM, filed on July 1, 2004,
Attorney bocket No. 2004-0062-01; and 10/884/101, éntil;led LASER LTPS SYSTEM
OPTICS, filed on July 1, 2004, the disclosures of which are hereby incorporated by

reference.
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WD 2007/ 143151 PCT/ US2007/ 013042 BACKGROUND OF THE
| NVENTI ON There is in the field of high pul se

WO e@etlitdison rate | aser system e.g., an exci nePCDUS2007/013042

nol ecul ar fluorine gas discharge | aser system useful
for surface treatnent of a material on a panel having
a substrate covered with one or nore |ayers, including
an upper layer 5 of anorphous silicon, to be nelted
and recrystallized into an el ongated poly-crystalline
formof silicon, e.g., for the subsequent formation of
thin filmtransistors for nmaking products such as
flat panel displays a need for better systemcontrol,
whi ch applicants address. Such systens may be
utilized, e.g., for low tenperature polysilicon

processes ("LTHPA EI@RGUWDQWT}?EQNWNﬂONat er al
solidification ("t bSLS"g%W ié st ens. SUMVARY OF THE
HISE

| NVENTlihere W@)ehesf&id plv |rmeéltlpné%w AAsat SYAISpa e 1P excimer or
meémMrfng ag ﬁisEP/a?% [ s'rythIn Ll foF adeRE ‘?re& ﬁlt of a material
wor kpli ece, cryst i zation o a materi al

mmmnebleavmgaar subédats govereywiith aneagenoraryers, rmyudmg an upper layer
%?mog;ﬁﬁmg sﬂl&ﬁ qg bk Affled Mréc‘r%lh%?ﬂﬁfbeanaagnﬁ%d Vpol{/ crystallme

trai produci n ery narrow w
ébtm ghsilidorh @an fof thle|sgmeqpmtiejsnmmmfahlsé‘tlmdfansnstors for making

?)%(ﬂﬁ%t otk a A Jngfjdléfgrfsea H@e‘d%pb&feq %\gt%rn 'cgn@ol whlch ag%hcants

espective se range o ues on’ a
taddysss. sudbesybtemis enayi heautiized,, e. avhfor o wdgmpssatpre: xsnéysﬂapon processes

l(WS’S%Mlgle%’Sﬁ ent2f 15&?&1%8&@95’&6 ‘J(b%i'S”?sg%ge?]ﬁ 2

control'l'er receiving process recipe control
froma custonmer recipe control comrand generator and

provi ding control i LQEE qentrol ler

and t he wor kst age conpﬂ\%‘{tsF @@@ﬁomrl se: a

dat abagepulsiddWV poukpiess tregtenb apperatwharchmethyd for delivering light
: j.qe: S I

gg %ﬁ%@ gl%egngﬁgﬁe?gcft%g %ﬁ?ﬁttaglza 15]19 09§ Len%l 8?] %%?oékpece c'rlmed on

prwetkséageswhichmbar CE(mnm'lse'ﬁfmllseel pmr El{Dé llghtdsom’e laod anmptlcal train

lf?%[mr?gaa gérﬁgxgﬁgrvg\gml{ oe]:r o%tgg rgd %ﬁ%ﬂn?g i g{x el scuegﬁ 1%1 r% ﬁaf

[racaesters wcmmddo bt ﬁmmtsmbda Mth(h 2fespéntiva gbied:thdenmdne range of
RrOcess _us

|nt rface t S |ve eneric script .
SPREEBR st e LRk KRS 1n flectois B RS, @ik el chrotters o
woork sfdgewoem@lanea sxsemt céntradigr temetvhfg puseasss ppecdmassitrol demands
. t (bl the ser f
t%‘m@ﬂ/ﬁaﬁ}eg ge% %&H on‘?r%!mcg% agcg e 0\{18 ing con rc?l ) e%mls to the
| lmset hmt@&M‘ diad ﬂba&mksﬁgreccmmﬂeatvﬂﬁc}amdy oehposk: amgtabase driven
e erver a.conmand to a
ess ? eu?)llgF R/il?c%e@%ycé Tpprise: % atfagaSS c%ntammg generic process

command steps selectable by a user through an external process user interface. The
apparatus and method may comprise process control customization from user to user,
‘and may also comprise an interpreter convérting process command steps selected
through the external process user interface to a respective generic script or scripts. The
apparatus and method may comprise a work flow engine identifying to the user process
,command steps that are selectable by the user from the OEM database, which may be
based on tasks stored in the OEM database. The apparatus and method may comprise a

process server executing a command to a controller of a device from a group
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2 WO 2007/ 143151 PCT/ US2007/013042 conprising the
| aser controller and the work stage controller; a GU

wa@bioen#3isnputting recipe definitions from theParEs20a70l3042

sendi ng user commands to the process server. The GU
client may conprise a display displaying the status of

at | east one device froma group conprising the |aser

and work stage and/or the status of the

crystallization 5 process on the workpi ece and nay

conmuni cate with a manufacturing execution system
interface via an interface. The apparatus and net hod

may further conprise an OEMread only database which

may contain read-only task definitions supplied by the
CEM a master systemcontroller read-wite database
ComipRisiigtle WRE! coM@YEOSH the Woﬂ?stﬁ&%d Rlof1E0 Q%mTa?enEﬁ%tting
dat abas€ may contain generic tas finitions in

fr§eipe definigonnipmdhe pses apd pendingsusanremmondsie the proeess server. The
seuy Sfiert Widy\BniprRE 8 UFsphR Uik Rhyin it 6F at uéystear%%w% from a

|n|ng a user | nput paraneter stored iIn

. oﬁ?%a@@pwmath& lgsen and worle gagraand/ dritbpstatie owm crystalhzatlon

dabalass theT\QSrkB[SbQH bnd a9 @Bhﬁ'ﬁunr@%Ye Qfﬂ}{ 8 nrfRachly nﬁgéﬂ%‘é%t}’on

stored in C dat abase and generic co
bestesninterfase viapndnigeiappt Thmapplar?@as@em ragthedhae furthes comprise an
ST SRy S B oS ey o o
t El\/b BERRster Syﬁcmeaontreﬁ@rrre wsryesdaéarhase enaingigigerprovided recipe
q ,
asso??)z]ts e %)Eﬁﬂ {Lﬁé§arg§ysgﬁgaa feue an%g%ei@? g%l e l? E)hg pform of
sBperas przachigtsauseaiye by tha precase smmdwmgm@@sc@molmmmmd
Wﬂm m{elé g‘?‘%g%ﬂﬁg kscé?l uggétjtaﬁ%tn e%g{/dl‘ @gﬁ Mjér% data%ase wrl)th a generic
cesmpmarsi frgmttheOEYMS databasd. The inpot karstmatpe maythialve beangpraviously
| i cat:] o
R e G IR
ctbm%M daiabasep Ffélee!pp@r@tua adémect:lwdspe:c furiher clovprise a plurality of
I

ggérégtgﬁéé(\%i\h H%steﬁ&sﬁ | ve tlo tFlpchg ‘Sr%c%; %?MF r&lch subsystem

mmm]sexgea mlésaage qugx@taald Irmeésagedoppofa rae saagearuingd assmmthdé with each

& .
T
opay ﬁmhet Ffanpirlma)fdhymmgteafavemonanumwt% wmt}datheasemye device from

SA gh%fla%;f! %H& ﬂ%u\lvg'ri ta\yI t&hl?‘z e% {aﬁguagg converter

t er to be
r@ype@mg\tl@e gmlnaumed:mvafmmw rreatrgldamguagalfamt otilizedpuitlie the

nﬂHLrﬁieinF ?%ﬂe r tc% 3 dgv e %Pe%ﬁ% c}M\}lcg q%nrgg¥$ec%% S/$ gP%ﬁﬁ‘ DUV

Iaser con e con
cwoorkpEce meatmmnapmraxus whmh Mawdilnwxskght o aralépathetveorkpiece, for

r&?ﬁgl%%t}/o% & aorggt%i‘ciali Sh e (\jveorrk}glgce?car%eg on a work stége, ‘which may
comprise a pulsed laser DUV light source and an optical train producing a very narrow
width very elongated beam of light pulses with a set of parameters required to be
maintained within a respective selected narrow range of values on a pulse to pulse basis
is disclosed which may comprise: a laser controllér; a work stage controller; a sy'stem
controller running a respective task in a separate "respective process in order to code a

task as a single thread or as multiple non-reentrant threads. The respective task may
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task as a single thread or as multiple non-reentrant
threads. The respective task may 3 WO 2007/ 143151

wEn/WEAs07/ 013042 conprise core tasks each rPOI/UR2087/013042

respective thread inside a single process as a single

thread. Each thread may have a respective nessage punp

maki ng access to a respective task sequential and

non- bl ocki ng. The nessage punp nay conprise a nmessage

gueue and a nessage | oop, and may further conprise

the system processor processing errors. 5 The system

processor message nmay be processed using the nessage

punp. A pulsed DUV workpiece treatnent apparatus

whi ch may deliver light to irradiate the workpiece,

for crystallization of a material on the workpiece,

F@rﬁ &k ‘P@fa'%l ol rd ﬁ&?resﬁé}é?:'u@@ tHFBM in§iBBR sin2fe SroPts 364 single
source and an optical, train produci ng

dlrv@r ;an:hrﬂm@wi mw dave § raspeative mpssass pygnmaing Agfes to a respective

r
Bt ol b 1 Xl BB s it RS chitpes ¢ hesenee queue
ofid g alessge dorra apline ferthqy ybmpribatie system m@gmmessmg errors.

rocess devices ¢o
@U‘é veylsitiesn tiewnes aprarapewhich nay deliveadighetastradiat the workpiece,
(] e ' '
%s%lﬁk%nn o e:}‘canéage %19)8 atlé‘%1 %ﬂ?&l%{é caqfla%\'g{'n Ig&/o(fgggﬁéﬁ%ch may
pompssssa pesedlaser DIRY lighossepeansit sl qptlfcallrtmilil oriduging a very narrow

: Cong%ct){{ﬁé &c%g%% Fr}'jér ﬁgi@ tnjila%so%rpr&.oéggt{cp&sll the el Iﬁ%i‘ﬂ? gulsed

G e

niaintaighed Rdthirca stspeftine sélectbd nafrow hangead yelues ore adagiﬁr: c@pulse basis
Esaglsclgfe%acvﬁ c?ll rXa)I éﬁ%ﬁrisgn%ﬁgertc{aﬁﬁgﬂerngxzorlg ofler: 2 plurality

eparate’ conmuni‘cati‘on channe st em oI '€
i pragess dexizes) eorgroilled bdea\slysxenndmmnni&agmdepen@attld:a}t tWo

tsgpe%a ]I\gl fﬁrzctlo?(\ ne t fegn%org%tle\ggicﬁ g?ﬁ? Qe% r%\('lceQﬁtre%tﬁéqurQCh of the
@dnrplnnysndz‘ ptdnes@dvn@@ @he emt segamwlm g‘urrcaonmg takehdsinby oorsprise a
ﬁg%t?oal ?,]sggla eg ‘Y ’\{g atr@s%?ét?v\?gd;elv%%s Lnd g Sgg{'@%ic thread
cassvpraltezbwmh aof Ehgeespeeuu\& &avikea Eaﬁswgmtdlyoﬁm“@inmg thread may
ar.at us an t he at WO
2BRHS: £Ror s RETORITTRT FFEHHs TGN Pe) S0EaNe BEY Wilg eeneric
slepiee ab@imantdsimcependenty ¢fithe deldcetyphs.aFhadeviep@natands may
device int r ective on t.he Iurallt
P“ﬁ?%’@g é% Eg&ﬁfveégctl 'eq-gg a%%ar?tgas?c? Ihogl é%a otmequse t]¥e GUI
fcﬂjamtsmrmgtgclph defutisionys pzmrpetesen éher MSOedatabase pmxtto ebndmg user
read gac| iated wt ect ve. device

rabes BEOSR &Rt bl P ERBE St Sl el anc»
messpegetibyye Ty apperatismtd raethed ataglcpmiprise theanleagt torsepatately
%XCtlonH’Pg t aggcomprlsp ing oneeor more separately functioning threads each as a
separate device interface to a respective one of the plurality of process devices. The at
least two separately functioning threads may comprise a respective control thread
associated with the respective device and a respective diagnostic thread associated with
the respective device. Each separately functioning thread may co'mprising a separate

communication channel. The system controller may utilize generic device commands
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conmuni cati on channel. The system controller may
utilize generic device commands 4 WO 2007/ 143151

weERO/WEASD7/ 013042 i ndependently of the devi cCECT/YpE87/013042

The devi ce commands may correspond to high | evel
actions. BRI EF DESCRI PTION OF THE DRAWNGS 5 FIG |
shows schematically and in bl ock diagramforma master
system controller ("MSC'), by way of exanple,
according to aspects of an enbodi nent of the

di scl osed subject matter; FIG 2 shows by way of
exanple in schemati ¢ and bl ock di agram form aspects

of a portion of an MSC, according to aspects of an
enbodi nent of the disclosed subject 10 matter; FIG 3
shows by way of exanple in schematic and bl ock di agram

. _ o o . :
AR PLFRE UGB e PIhE Rkt b et LisfiBpfil Bhigh level
gitbokosed subject matter; FIG 4 shows by way of '
exanpl e in schematic and bl ock diagramform a server
15 daenon process view of a portion of an NMSC
accor di ng t o BRIEFIRESCRIRTEODCAFEAE IRAWRHEGS
di scl ' ; '
excarpy o1 Fes kbRt ap bblock 33gin Bm!Ehallr syiem
ofntecrleMSBIS @) by cNaypfenaraplpcaxicordifig wraspediodf angrbasliment of the

' ject matter; FIG 6 shows by way of
égglr?%%dzﬂlbﬁe%ggﬁéﬁgti c and bl ock diagramforma portion
20 of F#@. MBowsdnrwaybfiexanmplaipsbematid andhbleckhdidgrasnforrofaspects
t iscl bj . ter. 7 : .
e e
enattepl e of a system according to aspects of an

chovs Ty valp st oicn e SF O B ke AREBBRC b B e
Bohiteatare 18&icalrdéw o a tportionddah M B€ndccording wf aspeqoofdnon

of L an. M5 ccordi ng to aspects of an enbodi ment of
BibBlrleRF ocBR BT BE s eRBRELE, & S cnone by vy of
exanplFéGi s slssveebgtvay ofexhniplo oksctiemgtiaand blook diagem/form a server
g%%ggr?ﬁg)ﬁ?sssg ee\i/ lﬁgg gpg%%gogég Ihg%%]t a(ez:(g?rsdﬁ)r?gcttosasgefctsa 5 an embodiment of
the disclosed subject matter;

FIG. 5 shows by way of example in schematic and block diagram form a portion
of an MSC, according to aspects of an embodiment of the disclosed subject matter;

FIG. 6 shows by way of example in schematic and block diagram form a portion
of an MSC, according to aspects of an embodiment of the disclosed subject matter;

F1G. 7 shows by way of example in schematic and block diagram form an |
example of a system according to aspects of an embodiment of the disclosed subject
matter;

FIG. 8 shows by way of example in schématic and Block diagram form an
architecture deployment view of a portion of an MSC, according to aspects of an
embodiment of the disclosed subject matter; ' .

FIG. 9 shows by way of example in schematic and block diagram form a server
daemon m-essage ioop, according to aspects of an embodiment of the disclosed subject

matter;
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matter; 5 WO 2007/143151 PCT/ US2007/013042 FIG 10
shows by way of exanple a table of nessages, according

wo eooadpast s of an enbodi nent of the discl osed BObpysmn7/013042

matter; FIG 11 shows by way of exanple a table of
nmessages, according to aspects of an enbodi nent of

the disclosed subject matter; 5 FIG' s 12A and 12B

show by way of exanple in schematic and bl ock di agram
form UML di agrams, according to aspects of an

enbodi nent of the disclosed subject matter; FIG 13

shows by way of exanple in schematic and bl ock di agram
forma UVML diagram according to aspects of an

enbodi ment of the disclosed subject matter; 10 FIG"' s

14A and 14B show by way of exanple in schematic and

bl ock p¢lha f ' : '

aspect of) S Ry SR SRl R A, bspects of
paembedinrinGof the disslosed subjechmattef; exanpl e in schematic

and b kq Al i , '

o aspigt L WRMEHY LB SF Clnpi] BB e gl et of
anembpdimens ofthe distBseh owbieddynatass of exanpl e in. ‘

sche ~G [ . ‘ i .
ccor &t ok disLl HoBPBPRL, BF Bl M AAEmEh SR AR diogram
Sorin) ML dimgtasrs, acderding 17asphavef oyembgdinfenesdahptisclaped subject
inlmlttlés_t rative graphical user interface screen which
nay Be utili zed according to aspects of an enbodi nent
of t h&1gi $3ltesecbyswiny eltexampid inecher@@icking, bldk dihgram floym a UML
mz%/gré) I , a%%&’éﬁm etoaagpé\ﬁ# &Saglre%ﬂoéﬁng{t%@meccggcl&%grs bject matter;
I'ntertace screen Ich may be utilize accoralng to
aspectRGdfs ldA anbbl shew byovay hextinsplt ossatiematiy aad block diagram

o F . 0 ' ki
TR 0 A o B Ao SR ST e
tsobjastpeattes; of an enbodi nent of the discl osed subject

2 4 R TR o
ichash disgramsy eccordihg keaaspeetg of dremboditmentdsfithe distlapgiumbgect matter;
for mit'FIH 76 %O%Si tg)yn\%/ay of example in schematic and block diagram form UML
class diagrams, according to aspects of an embodiment of the disclosed subject matter; .

FIG. 17 shows by way of example an illustrative graphicél user interface screen
which may be utilized according to aspects of an embodiment of the disclosed subject
matter;

FIG. 18 shows by way of example an illustrative graphical user interface screen
which may be utilized according to aspects of an embodiment of the disclosed subject
matter; . |

FIG. 19 shows by way of example in schematic and block diagram form a
portion of an MSC, according to aspects of an errllbodiment of the disclosed subject
matter; |

FIG.” s 20A - B show by way of example database and script code that may be
used to implement neutral language format to device language format translations

according to aspects of an embodiment of the disclosed subject matter;
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according to aspects of an enbodi nent of the disclosed
subj ect matter; 6 WO 2007/143151 PCT/ US2007/ 013042
wo-b@7/1215shows by way of exanple in schematic memubtooniizod2
diagram forma portion of an MSC, according to aspects
of an enbodi nent of the disclosed subject matter;
FIG 22 shows by way of exanple an illustrative
graphi cal user interface screen 5 which may be
utilized according to aspects of an enbodi nent of the
di scl osed subject matter; FIG 23 shows by way of
exanple an illustrative graphical user interface
screen which nmay be utilized according to aspects of
an enbodi nent of the disclosed subject matter; 10
FIG 24 shows by way of exanple an illustrative

r aphi I ' j Ry
gr aphipgg! 2 UsiRSws B $h5 ap&aﬁﬂeﬁ@ggghmt tﬁg@cénﬂéﬂaiﬂﬁ) a

according to aspécts of an'e I ment o di scl ose
panjoacf angdBE erccording toxspestipianmigedjiment aftbgpiselosed subject
hhhggtrative graphi cal user interface screen which '
may Be utilized according to aspects of an enbodi ment
of t h&ldi 3L sheyedysuty etexample amitlkustrative] gtapldeal sivenistepfpce screen
. I . .
e o B SRS g disegagd subject
aRyest s of an enbodi nent of the disclosed subject

mat t efpGF iﬁhﬁs béﬂ?%‘gf)p%(se € Ak QMe r@phical uieg i{}&?f%ﬁe screen

illustrative gra I ntertace streen

meyjctomay be biilized ascoing tn@spestsaefpacmebadiment of thirodisalesed subject
g%n&pe di scl osed subject matter; FIG 28 shows by way

of eXanple an illustrative graphical user interface

scr eefTIGwA4 shiowedyy Wey of édampdelamidlvsvrati vegeraphical peertistetfhce screen
g{héal ggggﬁgg\ézﬁyac&gl?ll%é%%g%gﬁd %fsa!lallgérl?lﬁdbns‘l ] aottfi?l\gleedlgcgfosed subject

grasshii cal user interface screen  which may be utilized
gﬁgfg?gag%%%oﬁs?&?&gy 8I‘ ex%pnp(:fggr? Hiuggﬁveoérafghqgal %iséc'qut%%%ge scfeen
which may be utilized according to aspects of an embodiment of the disclosed subject
matter; |

FIG. 26 shows by Way of example an illustrative graphical user interface screen
which may be utilized according to aspects of an embodiment of the disclosed subject
matter; '

FIG. 27 shows by way of example an illustrative graphical user interface screen
which may be utilized according to aspects of an embodiment of the disclosed subject
matter;

FIG. 28 shows by way of example an illustrative graphical user interface screen
which may be utilized according to aspects of an embodiment of the disclosed subject
matter; '

FIG. 29 shows by way of example an illustrative graphical user interface screen
which may be utilized according to aspects of an embodiment of the disclosed subject

matter;
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7 WO 2007/ 143151 PCT/ US2007/013042 FIG 30 shows by
way of exanple an illustrative graphical user

WO paoenizmse screen which nay be utilized accor dPEmUSINOT/013042

aspects of an enbodi nent of the disclosed subject
matter; FIG 31 shows by way of exanple an
illustrative graphical user interface screen 5 which
may be utilized according to aspects of an enbodi nent
of the disclosed subject matter; FIG 32 shows by way
of exanple an illustrative graphical user interface
screen which may be utilized according to aspects of
an enbodi nent of the disclosed subject natter; 10
FI'G 33 shows by way of exanple an illustrative

graphi cal user interface screen which may be utilized

accor 93¢ : :
eubj e%'tré %711 %ﬁ%{g&@ 8% ?JTHP 1h§r?d?$vegraﬁeh)'i}garlrg%e3%'ggﬁ§& screen
whiichsiapbe utlizgadagshomcalg tnsaepecrsrtf@nfemb@dsnﬂe efithethsaldsed subject
gﬁﬁeﬁe utilized according to aspects of an enbodi nent
Oof tHe disclosed subject 15 matter; FIG 35 shows by

way of Iex3nghamvsdry why abé¢xaatple/an lustodtiveadrapdeal user interface screen
L By s T S A

medtteer ; FI G 36 shows by way of exanple an

illus t] hi cal . user ,int face screen, 20.which

my & 16 #Y Pl BOw T of i Fim¢ L SLPER SRR pEHBHALS screen
othitthmag bs atiliseihcsoidigrio aspatd &ffan enbEdimeht oiff chesdittossd subject
of exanple an illustrative graphical user interface

En  whi ch may be utilized according to aspects of
an entR’ﬁGl Bmﬁlliowé byt way df sx}:lm]seah Blmlsijrai,\te graptti¢ad nserdbterface screen

G Pepe BB Y s o SRR T Aokl Sk saipssd qubiec
acter;di ng to aspects of an enbodlnent of the di scl osed

subj e(i:t[G gr?showd by way of example an illustrative graphical user interface screen
which may be utilized according to aspects of an embodiment of the disclosed subject
matter;

FIG. 35 shows by way of example an illustrative graphical user interface screen
which may be utilized according to aspects of an embodiment of the disclosed subject
matter; . |

FIG. 36 shows by way of example an illustrative graphical user interface screen
which may be utilized according to aspects of an embodiment of the disclosed subject
matter;

FIG. 37 shows by way of example an illustrative graphical user interface screen
which may be utilized according to aspects of an embodiment of the disclosed subject
matter,

FIG. 38 shows by way of example an illustrative graphical user interface screen
which may be utilized according to aspects of an embodiment of the disclosed subject

mafter;
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WO 2007/ 143151 PCT/ US2007/ 013042 FIG 39 shows by way
of exanple an illustrative graphical user interface

wa@eoogamidhi ch may be utilized according to aspect/ESmb7/013042

an enbodi nent of the disclosed subject matter; FIG
40 shows by way of exanple an illustrative graphica
user interface screen 5 which may be utilized
according to aspects of an enbodi nent of the discl osed
subject matter; FIG 41 shows by way of exanple an
illustrative graphlcal user interface screen which
may be utilized according to aspects of an enbodi ment
of the disclosed subject matter; 10 FIG' s 42A-E
show by way of exanple in block diagran1forn1sets of
dat abase’ tables, according to aspects of an

erbodipignig ov&ﬁ?y Qbf&f lé‘éipilﬁgﬁ Lr%hlceﬁ g%)r mt%rface screen

43A- C shows by way exanpl e I n sc tic an

. ditagly may boutilized a}semtdnmoetspws ose, endmi@mmtr@é th%dlsclosed subject

ts of an enbodi nent of the disclosed subject
matt€r; and 15 FIG 44 shows by way of exanple in
schenmdtlGe4@ shtbvis ycwayloBgrampld an ituatratpeergraphical usenintyE@:e screen

SO RS o P o LB e

@MDI I\/ENTS 20 According to aspects of an enbodi nent

OCI‘)n: :‘g:ll gf%ﬁ%}f&@* Sﬁé)t tléu ?ﬁé 1lf?:tsh@ﬁ?’\I %ra%h%{ atug%p lPterface screen

iwlptlemep be atibipett acgbidérg tomyedg@ommmmnémmf ghehdigflosed subject

ROWRE el ongated thin beam surface treatnent system

e.Jg. an LIPS |aser annealing systemas noted above. ,

The MIIGIG, 424-Eshbwatyedlay of exergpirpindlockediegrami forth|sytsiofi database
r

Slﬁlg%( a9éo?$i§ag'?2} Esg:e@i‘i gE‘an %&bo&m{lﬂ?‘oﬁﬂ%fs‘alds&{ @g{c{t Jutitee

can er s

“cont r ALGE et IreCoshawve bgomymf@vtampteﬂmsmmeagandbMdGhagram forma

HGRRLTB I 19K, Kl 8 ALoPAATB 6, BRI AR LADRAh Sl ubjec

amates] dndg syst em for anneal i ng anor phous silicon in .a

| ot FIRD 4k St B b il NPLBHERS an oIBEC Sl Bl o

| peostion @fmmeMlSCn accapding i aspectd hfarVEtbadimennofithe Hisvlesedoubject

ans&%r:_ts of the 9

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

According to aspects of an embodiment of the disclosed subject matter a Master
System Controller (“MSC”) architecture, comprising a software implemented controller
may be provided for a high power elongated thin beam surface treatment system, e. g. an
LTPS laser annealing system as noted above. The MSC 10, illustrated for example
schematically in block diagram form in Fig. 1 has controller software that can function
as a master system controller to control the hardware components of the laser surface
treatment system, as an example what applicants refer to as an TCZ 900X pulsed
elongated thin beam laser annealing system for annealing amorphous éilicon in a layer
on the substrate of a workpiece, a panel to be treated by the laser annealing.system in an

TCZ 900X laser annealing apparatus. The MSC can control various aspects of the
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aspects of |aser operation, the placenent of the

wowoRpidase relative to the elongated thin beapreDUStv0ghi3042

power DUV irradiation and the novenent of the
wor kpi ece rel ative to the elongated thin beam of DUV
radi ation, as well as other aspects of the operation
of the TCZ 900X nachi ne. Using the MSC 10 software, 5
process engi neers can define reci pes and projects,
execute jobs to process silicon substrates and nonitor
machi ne performance. The architecture of the MSC 10
can function in cooperation with the TCZ 900X
apparatus. Tool conponents nay be, according to
aspects of an enbodi ment of the disclosed subject

P%EE$CZg %flxemtsozoglqlas Pop ergﬁgnh g%egf ) gﬁéf ﬁlr Sug ﬁl@&é I%patlgg to the

put, In
¢longatetbthin bemnéhxgh@owepﬁ\( m\a%mmw@dmmgmxemt@é the

@ﬁgp %@%‘Elaﬁté Cth \éﬁ)nggtgd &in bB&n %F‘ﬁﬁJV 'i‘é(ﬁ&]d?lr VIR as other

oeralonto easi adapt thé oper ati on
afpectsef thrcﬂperaslonaafyhmﬁcz@aﬁxamhnm elé!ssng HetMSErldrpoftware,

%%%E&'E‘Bgﬂe&s%uﬁ YRR re%ﬁ)‘és YFbro écﬁ Qﬁ% e{ J%Bmo;tﬁscésg’ sifieén
thin a custoner zat |
Shbstrates ynd moaitor mncltlh@pwrfmgﬂrasmnmmgcmtecmg obherMBCdN can
. . T i

ki LB RSN TS0 5oy v
qwm@n' £ 62 adpetts of awpmbodinent ef thadisstased fudjsct awmttar, optimized for

%{8 %é)lgétss /ogggér% ?gf th% dt 5@0)%:15 roé (f:'?r adequateély(}:l(i%} tglrorllngput, in
ofdeatd mbketheaparative 0§ th‘eo’PCZ SO@X&@QIm@t cost effs¢tinatand at the same

CLlI
SRS B oo TR g RS o varin
cusioinei roaeds, bath frnmgmsuomem tecsgimafandlpysetipe eoé $om use to use

I%gﬁ]lgrilg%gszémerorgaqnz%% | se energy or focus position.

I 0j ec ob) is a sequence of tasks

requi Tad follopimgfioanbloasapntd aiduhghe maderstending @f die operation of the
mgari ng activity. Task A task is a collection of
actions with sequencing,

TERM DEFINITION
Job BN Job is a "Recipe" or a "Project” that can be queued in a
‘ Job queue

Lot Lot is one or more cassette (s), each typically consisting
of up to 25 workpieces/substrates.

Recipe ' A recipe is a container of all the parameters for
processing a substrate. In other words, it is a collection
of images.

Image | A substrate might be subject to different process

conditions. An image is one set of those process
conditions, e.g., pulse energy or focus position.

Project A project (job) is a sequence of tasks required to perform
a particular maintenance or monitoring activity.

Task A task is a collection of actions with sequencmg,
-branching and looping logic.

Action An action is a collection of low-level system or device
commands, or possibly a call to another task.

Substrate Silicone substrate is the specimen (workpiece) for the

10




. branching and | ooping logic. Action An action is a

collection of |lowlevel systemor device commands, or
w@omgildiyt a call to another task. Substrate SiPCT/UORE07/013042

substrate is the specinmen work iece for the 10 WO

2007/ 143151 PCT/ US2007/ 013042 crystallization process

Lot - To- Lot Mai nt enance The mai nt enance actions

requi red between one Lot and the next. |nmage-To-Inmage

Many images can exist in a substrate. These can be

Mai nt enance nai ntenance actions that can be perforned

inthe tinme the systemtakes to prepare for the next

i mage. Image Start Position This is the start position

relative to the start corner of the substrate |Inage

End Position This is the end position relative to the

end-corner of The  SURST Al B bl Bicesy €P o Z€ This 15

o T%eﬂéf%hinﬂe%aﬁ’d STATCH N 'i%ﬁwgtaw %%H%dtéémehm%mot and

I ongi tudi nal axis. | nqggne

E -‘T‘o‘i&ﬂbﬁ ™ g"r’g . {aé’dn‘ uf'a Hlbstrhit These can be
@gﬁ o Shoel el et o Lol f e ime
orientati on ubst qsys 2nf fakes to prepate K Sl

| Cbl allgu1 cu . QI Z et SteriHhe

timegeBiartcRasitipor | zed gsThieisdhastamd pesition @lagive td the start comer of the
corresponding to i ndU§vb§lra$&t andard substrat e sizes.

AUT 0 For exarrpl _SENsors, The Work
Fﬁ@%ﬁﬁﬁ}%sw@asure th 15,15 enl RS tfoRirelah vt the Anchpepmer of the

the system may conpdri¥3i%'% or smal |l vari ati ons due to

hi ck E
SRS o Gggégﬁﬂféc&gfﬁﬁdxsébage B oo

Reci pe defines the prliocess r;am3 ers used to

ermgé Blehih 2Fidth | The wndth, e.g., full width half max across a short axis of
the radiating beam. A

Substrate Rotation For example a 0° or 90° orientation.

Substrate Size All substrates are rectangular. Size is defined by length

. and width and thereby categorized as generations 2, 3 or
‘ 4, corresponding to industry standard substrate sizes.

Auto Focus For example, sensors, e.g., in the work stage may
measure the actual substrate location and the system may
compensate for small variations due to substrate
thickness or other causes.

Stage Height For example, the vertical position of the stage.

Recipe ' Recipe defines the process parameters used to crystallize
a substrate.

Project Schedule : Some projects (especially monitoring projects) might be

run on a periodic basis. The project schedule specifies
when to run the project: daily, weekly or monthly. To
ensure that the machine is operational when a scheduled
project is run, scheduled projects can be run before the
first substrate of the day is processed.

Project Manager Project Manager is the MSC module that helps Process
Engineers create, modify and delete projects.

Recipe Manager Recipe manager is the MSC module that helps Process
Engineers to create/modify/deleté recipes which may
include images.

Process Manager/Job Process manager is the MSC module that helps Process

11



a substrate. Project

(especially nonitoring projects) m ght be
W@eoo7adilsl basi s.

to run the project:
ensure that the mach
schedul ed proj ect
run before the

and del ete projects.

the MSC nodul e that hel ps Process

create/ nodi fy/del ete
I mages.

IS run,
first substrate of the day is
processed. Project Mnager
nodul e that hel ps Process

Process Manager/Job Process _manager

Schedul e Some projects
run on a

The project schedul e speci fi eBCT/WREN7/013042
dail y,

weekly or nonthly. To
ne i s operational when a
schedul ed projects can be

Project Manager is the MSC
Engi neers create, nodify

Reci pe Manager Reci pe manager is
Engi neers to
reci pes which may include
is the MsC

4.42210.1

) P 1 B
rirar1irerps rFr i

007/ 013042 Ma

BELE,

'En fheeréfo X&ﬂ/ mogefrg&ﬂgr"pro_]ects and recipes in
o ©a o%vsI Procf‘eﬁs Englgeers to start

ueue. Tt al 0 all o ?tog fé}%& SR 1o starl and
‘HevisetReady Statgjueue. Dé“\hme tfﬁemiy ofa deica when K initid conditions

state of a device whe
necessary to perform

bmeegstary to pérfdrncotagk {ofdnterest) are met. This
aatiesy deyicejanddaskst) are net .

TAPS varies by devi g

&.oanbernpeskturd PSS Slennfermer ature

EefD\S Sili cone tbSLS T

Aihin beasnsesjeentiah ldtatal $odidéication.

MBCdification. MSC N
a Li nux PC-based sol
and software to conti

/Bddser SyystreCor@oriter.OlHieis.a Hihis PCsbased
sbludnn wiithitustost anhisgctire tind teftveare to control
ohe latdh sutfaeareatmentacd. t r eat nent

Pesdless Bligitess Engi neg
i ndi vi dual who perforn
operations, e.g., prd
Engi neers have restri

P TA A Prob¥ e Bhginebnigiandrdividaalbwho performs the
Raytdday fiyduttondeperalongucs.| priocessing
Gabsifattg. Prouds Bngirers Have esaicted access to
ghesseatess to the system

Field Service Engineer

A Field Service Engineer is an individual who performs
daily process optimization and performance monitoring
operations. These can be system vendor trained
engineers who have some additional access to the
system.

Administrator

An Administrator is an individual who performs
occasional troubleshooting and performance operations.
They have full access to the system.

Process Optimization

This is the iterative process of deciding details of process
parameters prior to a production substrate process.

MES Manufacturing Execution Systems
SEMI Semiconductor Equipment and Materials Suppllers
Forum
‘| SECS SEMI Equipment Communication Standard
GEMS

Generic Equipment Model

According to aspects of an embodiment of the disclosed subject matter an MSC

10 may consist of two or more major software components, a means 20 for issuing

device commands and checking device conditions, such as a status, with, e.g., daemon

process, and a graphical user i

nterface (“GUI”) 40 that allows users to define recipes

and execute jobs. According to aspects of an embodiment of the disclosed subject

matter the MSC 10 may use a

database(s) to store its data persistently. The database(s)

may use two schemas, a read-only generic (OEM) schema, that can contain system
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Field Service Engineer A Field Service Engineer is an
i ndi vi dual who perforns daily process optimzation

w@ar@7pexifor nance nonitoring operations. ThesePCENS1O7/013042

system vendor trained engi neers who have sone

addi tional access to the system Adm nistrator An

Adm ni strator is an individual who perforns

occasi onal troubl eshooting and performance operations.
The have full access to the system Process

Optim zation This is the iterative process of deciding
details of process paraneter prior to a production
substrate process. MES Manufacturing Execution Systens
SEM Sem conduct or Equi prent and Materials Suppliers
Forum SECS SEM Equi pnent Cbnnunication Standard CEMS

R R e S

spgciftomforatatioh. two or nore maj or software conponents,

a nmea | . . .

Gevi qanednst Bond R 10 BHREERE IR, RRfbrky P e Wrices using

dapmﬁc Sorpmupisgtion proatocal,gr@pbnec TCPUPespckets, @nd avay do so also with
%ll]i[ all ows users to define recipes and

execu Lseﬂ%t%g?éfccor ding to aspects of an enbodi nent of

t he dIEBIMS@dOS:labjbedESCﬂbad Beﬁleafudaitmemdnhyignlwas respectively,

ac{l@tgggﬁ{e s}ervteP c%%&étgm%att%ndg t Al er%ascgSt ggatagaﬁe as% A9 eorf t%e system.
(CEM Telelimyinghainsaad aconlysis magyist wilizé@ in/M@scribing the operation
UsS 1013042 specific information,
%gga S]r%#gf,%e%gé coét{eﬂké‘g%m fic (MSC) schema that
det@nisoeuser  speanputer protess mertriingion F kervidSGachine that
control | er 10 may, coIOAY SAl: Wil 116s IR ALId%eOke bifimands
devi ces using a speci conmunl cat1 on protocol,
e.g., over TCP/I Ehsmkm'usst and rray do so also with 5
i nt erf The ca escribed. a
t(ﬂﬁwar cﬁ#% ecturé rgﬁdoﬁlgm g%m I\@ve Qg ?getufer P PSfadd
relatively static mformatlon,

MSC Schema: a read-write schema that contains user provided recipe
de‘ﬁnitions;

ICE9 Database: . a relational database, containing the MSC Schema and the OEM!
séhema; '

MES: Manufacturing Execution Systems;

SEMI: Semiconductor Equipment and Materials International Standards;

SECS/GEM: SEMI Equipment Communication Standard and Generic '

Equipment Model Interfaces.

According to aspects of an embodinﬁent of the disclosed subject matter high- -
level features contributing to the structure and operation of the architecture can include
Project Scheduling, Security and Access Control, Module Concept (Lifetime Counters),
Workflow, MES Interface using SEMI SECS/GEM Standards, Reporting and

Performance.
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i ncluding the server, communication, user interface
and dat abase aspects of the system The follow ng

wo eoona4EAd acronyns nmay be utilized in descri bPemusive7/013042

operation and design of the MSC controller 10. 10
Daenon Process: a conmputer process running on a server
machi ne that continuously checks device status and

i ssues device commands on user request; CEM Schema: a
read-only schema that contains manufacturer provided
relatively static information; 15 MSC Schema: a
read-wite schenma that contains user provided recipe
definitions; |ICES Database: a rel ational database,
contai ning the MSC Schema and the OEM schema; MES:
Manuf act uri.ng Execution Systens; 20 SEM :

Sem ¢ r
St anaarf ALyl @lR Y AEABLE IS Hb BN 8 MRatier these can

Srovidapujehschedulire, bothEyentpamd isehadutichasedyiseeurity @sd access control,

%%ﬁgwn%%gngi’rﬁ%%%&l% Vﬁ'{{' ] ﬁ{rogggﬁré%%f ltngaltllgé %‘E‘I&]glst%gn just

_tdhewss, screensy for xmdu lyeplatanomt,diexitile and gérictie cmqsrhen}sa@) for lifetime
s BB B 200 RS B
\Miojkét soreend 28 diaghesis, sloemirsidragd SEMEOISEE iV @it nestorder MES 80

SRS A B REIRORCerclet WRoART LRy and older/ie

striocaieyend paformaeceimsticosed’ subj ect matter these can
provi de project scheduling, both event and schedul e
based,Sush deaturey magidbe dmplegentedntsingl the fdllcaving highanyk! components:
ggngric introduction of nodules, nonitoring of
digrteSchedulinger than just  devi %esser sBrojashschedulingidul e
replacenment, flexible and generic nmechanisn(s) for
ISepetitymad AcesuRerFal; di spl ay of CHBirScewiMMardgaments s
in status tabs as value and text, custom_project
screens for diagnosis, dovvnl oaoseah%f‘c%fr"ﬁ“iﬂéﬂ Management;
|nteqrat|on Wi t h, cust oner usi ng SEM SECS/ GEM
IMedile Soacept gh-ifstips praqszu ng, §Hheoﬁ¥|s fepyCapfiguration Management;

fol der/fil
ol der/file GUI — Report Mangement;

GUI — Job Management;
Workflow: GUI — Project Management;
GUI — Workflow Engine;

GUI — Report Management

MES Interface: Server — MES Interfacé;
Reporting: GUI — Report Management;
Performance: , Server — Job Processing.

The MSC 10 may use a hybﬁd approach to the architectural question of whether
to use threads or processes, e.g., to divide the work done. In this approach the core
tasks run in threads inside a single process, but the coding of the tasks can actually be

single threaded. This may be made possible by each thread having its own message
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structure, and performance netrics. Such features may
be i nplenmented using the foll ow ng high-Ievel

wae@oeovwpamdant s: 10 Proj ect Schedul i ng: Server- PrPOJ/881007/013042

Schedul i ng; Security and Acess Control: GUJ - Security
Managenent; Server - Security Managenent; Modul e
Concept (Lifetime Counters): GJ 7 System
Configuration Managenent; GJ - Report Mangenent; 15
GJ - Job Managenent; Workflow. GU - Project
Managenment; GU - Workflow Engine; GUJ - Report
Managenent MES Interface: Server - MES Interface; 20
Reporting: GUJ - Report Managenent; Perfornmance:
Server - Job Processing. The MSC 10 may use a hybrid
approach to the architectural question of whether to

gﬁrﬁgt(hm ﬁﬁe?gagp BQ&E 9 es@a looﬁ)ngi}ﬂegseaﬁé P@ o es entlally

roac S ru rea

. make the agcessrig Itl@ tp&rmgsntlablhut néreblogllingg Astconding towk@ts of an

SR} BT L RN cflr gl g s 1
SodA hytgidsippRETh OS2 8RB BB Qf bathymoridei(thkeads Ne gz aggeses).

ueue . :

aueue SR S0Py ol RS, B s s ki
tjupadsamybbeo@cd fier. infefaceshmaonothassd pet devate mnerface approach. This

SEARAL B DAL B Ry SRl L el o s
apspaad@cf lnelylag ogni aveinglb éhrbabto cohtrblodlhdemielsd st(ekplaﬁwdsabm,
?{’{&%gﬁﬁ l)Oh 1?n&c ogs%le %gcziuge gg&e etvi%e?;lteﬁ?%e Crgil’)\ g%nEBm message

102ed" 8y Ject
pemg tharcan pteideamesblockiag ecmlenmleaacbspeifhdpmsme ofa message

k)ﬂ{hgr ffug%Eo %@E}ra%?s‘; makf.;r Ble cod? BP {h%%%blcg e ckeesn& lf ggeea\éieg €

Ce nore responsive communi cation
i nst emcgﬁdlngelqasp@tswf an mb@nmentmfe}mjdxsdosedrwmcbt mbtter the MSC

gﬁ ¥+a ?Eiceor@t?ra?g(g }n% hrcj)gqo g@ﬁf‘iﬁhe usef 1 o R gh%?ﬁéso&cuge{] 01201_ example

each nt erface can have
tvendesizngnayehand leermars ubiag theamessagevpuhep,ike-aby otter npssages.

ERANLDL 1R e rrBF £E8Rpes O B RS ERGFspREiaPoliifts 2RS a result, an error
message can be processed immediately from the message queue even though it is not at
the front of the queue. Using other approaches such as using signals to interrupt threads
‘might leave the resources and objects in MSC 10 in an unknown state. To ensure that
the MSC 10 may be responsive to error messages and user interrupts blocking calls may
be eliminated from the MSC 10 and the message loop can be serviced within some
acceptable time limit.

According to aspects of an embodiment of the disclosed subject matter design
engineers may use a scripting languagle to define tasks and store them in the OEM
database. Also the MSC 10 may only poll the devices, i.e., no interrupts from the
devices can be used for read-only access. A device also might have only a single
communication channel for both control and diagnostics. Therefore no scripting may
be needed for the status loop logic, multiple scripting interpreters in a single process
and parallel threads may be avoided.
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may incorporate a nethod to notify the user that an
error has occurred. For exanple the design nmay handl e
errors using the nessage punp, |ike any other
nessages. 15 However, an error nessages can be
assi gned special priority. As a result, an error
message can be processed i mediately fromthe nessage
gueue even though it is not at the front of the
gueue. Using ot her approaches such as using signhals to
interrupt threads mght |eave the resources and
objects in MSC 10 in an unknown state. To ensure that
the M5 t
uoer AT e hab ) SEIRSATUR A LR VG (REPARe A0 Eommunication
f¢henmals éorwsmrqlmndrﬂuaanhétlm@gag@ret mey be also ipe nsed (o areate one
%fé&&?eﬁ@ ce ﬁgﬁ%g%?@ng% Mg?ﬁgelﬁamcﬁhsbgﬁ%gg%gﬁaehﬂ%m of the number
tdexicesjpe g’w coatrgl ansthe othgy farsliagaossinsi Imwavgr, Iaanlgmag;dmave
t
%cg&{ Lgk%@g%?gdﬁgge ?Er?anli F%l"ﬁﬁn%r\%ﬁ%@g A%%rﬁpr?gitg aspects of an
i m@dimpmsoffth@ﬂiﬁ@lhsdzﬁbﬁe&m@m cedain lsensisdnds fvere recognized and

SRR Ao B AR AR g s
sénwm ogssutldevist 9¢mmodssmq§pmndg1gmyhe high hevedi actioher
tllﬂﬁ aﬁ:ﬁ]ﬁéﬂ{ &focﬂpdé\qgé egmd)é\hg% %nﬁ‘ﬁ%r S2 ge El%I‘e%blpt adaflbase or ﬁle

si ngl"e process nd par
amﬁned thain hagl- me@@oﬂmmgqsmmmgmyw@demmmge

t@ﬂﬂoﬁlchdﬂg%&ﬁ C&%%L?%rﬁqottﬁels ?l I}@%Cégdjgglye separ ate

communi cat Fon c anne or con ragnost i cs,
t hen t Hleg mumiper abé tyesd’ thﬂ)tasiepdametewmay be vareed frém easlt to task, and

hr b d d
RS0 8RB Yo BBt S GG R B jrvotve
amcllrtgmodmfhemonfsoo thh wgninsdrface scrhemse\Té}P Iqu:unI bectladﬂtrfam type of
h&¥l§'ﬂl§ |§th?0%tt8qhé ddii&s CHhe Q%stem c% g’lso % S etsgorbs];ve aﬁxd not block when

rmance reasons. Accofr

' ewtmdg et redponbeefronsielivse dT}&usmsrent canmist @ rgen&rct andrflexible
constraints were.reco account ed
BB Ao et chy PR oA RS e SRR B Sl encheen

apegfommrpacallel pﬁmhamgs ififeoedsarylduritevthe evoekingafithe apparatus being

cor t actions in endent

L EAR RG] ez MoR FaifYon IR0 S ¢ B REGIER ¥

athdatghprats & mrsyﬁtednealso]nmmdehe gertenia wvdwbﬂoiwmgl_ed tonllbWwaisers to

Cc?e‘?ﬁne, éx%&%, &%fr%gg& je)rro§ecrtrsayThbeesy§t%%etgseg gEIvHeSE'dg? &EM interfaces to
communicate withLNIES 80.

According to aspects of an embodiment of the disclosed subject matter the MSC
10 software controller may be utilized with the follbwing hardware, an AMD Opteron
x86-64Bit Dual Processor CPU, a RAM, a RAID_I SCSI, aRAID 1 Sata, a Video Card,
an NIC, and a Touch Screen Monitor. The sysfem may also employ an operating
system, such as Linux Fedora. a relational détabase such as a Postgres Relational .
DBMS and a Scripting Engine such as Python. |
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wi t hout coding nodifications, e.g., to the user
i nterface screens. The nunber and type of the task

w@arametier s may be varied fromtask to task, apdr/us2007/013042

addi ng additional tasks or changing nunber/type of
task paraneters does not involve coding nodifications
to the user interface screens. TCP-IP can be the main
type of 15 communication to the devices. The system
can al so be responsive and not block when waiting to
get response from devices. The system can use a
generic and flexible nechanismto represent nodul es
and update their maintenance counters, and can
perform parallel processing, if necessary, during the
wor ki ng of the apparatus being controlled during an

TCZ 9%.%&{% {)éclt%_%iénoé?n d‘?r%@ S the &Jiscl [o B c{%ét‘?er the MSC

the 2 e sys en1a SO provi des Ja gener
WOy hﬂmtemg-lomemted apd LML besads Such ardethitesture rad demn can be

N R TIE CT T—
dsEEans sefuease @imdisnmmmfent tiegrdims@nd sleplogmbjtediagrams discussed

Elﬁeiﬁ%steﬁf On,}!ﬁgav\tnnor]?o Ed"ﬁ‘é fo é‘sgé‘ét%ﬁlgln&rpﬂwm%ﬁrzgfthé b&Edsed

ﬁsﬁemtter [ammngmkmemos, e@I@UharathAMnd gedeAey, andsBslimpact of such

I@é‘h B h]er %fgrg of thf €L (P g\ihro‘%ﬂﬁg!' San @e”n,?erﬁ‘%pmt!«? Ry 88 it

syst em nay
siysrir@fprcsa bbhlatﬂ; applivants Iéhd@naxrcratemeWmndmmtratwatczmhﬁMSC 10.

205" BB gD S e
REEVVIS2G0hE @ﬂchﬂé@ureMay) stalit rvgtl't the fsp dte sheofunetivnality of MSC

%gg&gllqu beoﬁro{lﬂi%d% saﬂe%%tgarg e%% %D'IR@& hts ar?erver%a]é%on

€ 0b] ec -orlen ase
zBmdfeiss act aGY] &hicnd éEhegSemeeretmom Provsssy ag esbramﬂo in FIG. 1 can be
sg%nmglgqgr ?Qégéfa I}/%t?lg d?“ﬁ% orggxé%%sn%néf rglgrégorrgﬁﬁﬁg st% s of the
gd@mnm Mﬁledhm@tﬁ@neaﬂd gidbUbﬂf@rmﬁI(m lagpndesegpossibeSertaking user
Isﬁ%mp c m@c:){temsaolf)n r%cgg ddegf‘%lgons om eJ uesg gnr(rg%epgwgeugéi%o?nmands to the
c&ehmr Diassiwos rocesy 40. Thar@U] ﬁgerariﬁ capatzeelisplayathe siahxs of the devices
ct_of suc r aspects . of the,MSC 10 c
b eprienes Ehne RSB Aih BRRES S st AR Exertplegit agop tevel
fdesige forlr@VIRG sgptpmi aaarucseﬂhmslﬁtﬁ o thind 2chdicatirgngh illustrative set

operation of the 0 ects of an
R hfin SoPheded B M vl AOGRA R LR AR BREEC L
over viswodfing toeaspeathof acémbalinmiyt cftthe disvlobdd iulbﬁscf matter, as the

tbrl1c‘;jl tk cﬁapg%ax];lg 0f H(ch' alI dy2 Cimfowl\/%rcl:OEM schema database 22 may be separated
from an MSC schema database 24. This may be because the OEM schema database 22
may contain read-only information, e.g., data task definitions data. The tool users can
be not expected to modify it. By keeping the OEM schema data separate from the MSC
schema data, it may be easy to upgrade the system with new task definitions from the
work system supplier, e.g., the MSC system manufacturer (the OEM) and also easier,
e.g., for the overall system to be customized to a particular user’s needs, e.g., the best
way to optimize for throughput for the user’s particular manufacturing system being

controlled and other needs.
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software may be provided by at | east two top-I|evel
conponents a Server Daenon Process and a GU Cient.

wab@®7%e315er Daenon Process, e.g., server 20 i nPEI/GS2007/013042

can be responsible for executing the device commands
and nonitoring the status of the devices, while the
QU dient, e.g.. GJ 40 in FIG 1 can be responsible
for taking user 15 specific information recipe
definitions fromthe user and sendi ng user comrands to

‘the Server Daenon Process 40. The QU dient 10 can

al so display the status of the-devices and the
progress of the crystallization process to the user.
An example of a top level design for an MSC system
can be seen in FIG' s | and 2, indicating an
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thach mey ke s\HOS T sappt camected (p thetNASC 198y Qatehase 24 through a
Tk alf‘%&%?{néj( ré ?&v%%m%{ﬂgﬁgéégl\/ﬁﬁg%e%em tsv.%sgftem 190 tmggh the

SYS user
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RIST US@@@S?/ 231113@)42150 Bs lrs¢mnmumnatﬁ11r(3mt]2 atReponyBCarBgtraer subsystem
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Rﬁcnkrﬂe“l\&rag@mhsystemlmﬁyst em 232; a Securl ty
ana0 o Bl SL RO BAGTD A B B nd BABREIR ot matter

subsystem efn cont gura
sudhstgstitentagk’ @efaridorss cholbe Stochcbazsanacpmgoxswblsgssn @rdathPaseT eccording

d- onl ab -
gi:lt\ﬂe arhhe{Ta ure,t%h oni} Xnddiggeﬂgg er még/ bgau)sﬁlljlg @tpgifnseﬂ%s,e tft{s',l](edeﬁmtlons

connec
Sad lexeduye ﬂﬂaralagemamhmasdbs@}s snermg&ig anask tiefmi@msj asagacros or scripts

\%&?ﬁ%? vm:“ln %fgyrgg' { er?n%%@crbp':‘n)clg)é;dégatbgls&z, @%ﬁi@’g‘l{; o master
$ohenlﬂ?erwah abaseed #Mcm;gtedacod&' R0 dhta is aclk@basen @hiés can provide a

t eé{Yb% a]g:ppx'omgéf] L)%ﬁ%g%r{hy%l%%ggﬁlty and’ %%éﬁ'éeen@e %P gxetrrh]ars er .g,ystem
controller 10 on the fly without recompiling the code of MSC software.

As can be discussed below in the process view of the architecture, each
subsystem can have its own message pump with a message queue and message loop.
The use of such a message pump essentially serializes access to the subsystems thereby
making them single threaded. Only a few service subsystems have no message pump in
them and they can be multi-threaded. Single threaded systems have no synchronization
issues. They can be also easy to code and maintain. The device interfaces méy run in

their own threads. The job processor makes non-blocking calls to the devices interfaces.
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10, Process Managenent subsystem 240 and al so be
connected to an Event Managenent subsystem 250
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100. The MSC database 24 may al so be in comrunication
with a Report Managenent subsystem 290 that can be
connected to the Project Managenent subsystem 236
through a Wbrkfl ow Engi ne subsystem 280. 15 Accordi ng
to aspects of an enbodi ment of the disclosed subject
matter architecture task definitions can be stored as
macros or scripts in a database. According to the
architecture, a conmand interpreter nmay be utilized to
parse those task definitions and execute the device
conmands. By storing ,e.g., task definitions as nmacros
Ofo ﬁ%mdgtasone(‘ﬁ&;ddet%ﬂo\ﬁ?é ﬁoﬁ?{n@f%?ﬁio&@s&%@ hBn-BPocking calls can be

scripts) 1 n a database, he master 20
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such unmp essenti al seriallzes access
tliiGt el gn,sbé ybe &’rh)wme Femponentsiknagbe prehefthe fgical view of an MSC
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fintorgroes, @b devige semprands fos commubicet ki mgthc;blvicss,cﬁam demmands

§§§@ﬂ'a¥sfef°}~nh ghas :Cge dﬂ'ﬁlséygt@m {1 dﬁ%ﬁ&c&rﬂdﬁm’caﬁ%m the MSC

ustratlv usrng t 'ow ng Vi
ng 4 dnta\gbgagt man@g?e §§0 viayacilliatethyiropleneiatibo phdste commands.

View 2@% ﬁgleoc}/ewg nt\éi-fgéf%g, LERAS érl {e¥fa§9§ ) 5{5%3 1r%terf?ce 332,

FI G Accordi ng aspec

tihesteti digthibetéeh EVHP Bdtoxnatetfase, 33a1, bcegm stablllzmlmm@llel&ﬁBSC”)

i f.

rnlnle Irzée %% %tAS}%WPLth 3%@%%5%8@% %§§T§§tebh§a1 anogttaEfQ ??d anéi ﬁubsystem
of mtftréacel 842 gy WEusedhty gammuricd “sﬁhdsgph physic pattml:al devices in an

F’#é’z ﬁgﬁf\%gﬁ&q W a &ﬂo{eg!a Eﬂ%‘;g%qcé? RRARENESy TRY pP&viB&E high level

Vitew o
abstraction for communication between devices and the MSC server 10. All

communication to devices processed within the MSC system server 20 may be done
using Neutral Language Format (NLF), the NLF commands (otherwise referred to
herein as “generic commands™) may then be converted into Device Format (DF)
specific commands (“device specific commands™) for each specific device and sent to

such device over the respective device interface 330-342. A status manager 50, 350

- may monitor the status of devices through device interfaces 330-342. The status

manager 350 may also log status messages in MSC server 20. A Ul communications
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system 10. A job manager 30, 310 may conprise a
gat ekeeper for the MSC server 20. 10 It nmay respond to

weaeonrnedismessages fromthe GU 40 and control PoObUS2007/013042

execution. A job processor 42, 312, may conprise the
wor khorse of the MSC system server 20. It may execute
jobs using a command interpreter 314, e.g., a Python
with command cal | backs froma command |ibrary manager
316. The command cal | backs nay be categorized into
groups, e.g., device commands for conmunication with
devi ces, data conmands 15 for data transfer with the
MSC 10 and system commands to communicate with the MSC
10. A data object nanager 320 may facilitate the

_implenmentation of data commands.. One or nore device

ITMREEE6R 370 MG TadBtdESFhmbR s&ém@épser@ér@@%nd GUI 40.

interface 332, ‘master distribution
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Néunayivait derfGHy éO Foinitiete émﬁ)nunidaeommmommgest A project/job
CGHUEIA S EER Y oS UEIPARNS mARBRILS sy moniorin
aDﬁI)OT psmfeunﬁﬁcc repomtiegprejsctsdiov peréodipendthércselegteddinisofjexecution

e BIG0 P Y BP0 e APV Rt s
rmn@g:ed b5he 1850, nurabermfpanals ptdvessed at trs likk. desecumnty service 34,

%%ﬂ%pr%@‘@e%?cdgrﬂ% %né %&c%%,eé;’ogxgroggg autig%gtgﬁhgé/g&ho%ggg?errs and

Ldlontrohmgrmcms tmsteﬂf%ﬁr%ﬂ'ﬁhi%ﬂ.ﬁ']lamd y@@ﬁﬁ@'ﬂmg 3elih and the

370, may facilit ate e
ol \ie}g% grg Ze&alm i;a:rghcﬁes usmg m%gﬁ%ﬁ) (ppnOs V\E {Jﬁ%ﬂ) and
cGuthenticagni, maclvmebm}ablltty lasd therlikepthe lscxtpecuf th‘le)aiperatlon of which is

r %Q%%nséln‘%g 15 dpﬁ aémn WS%:B(J ?‘erf%ggﬁoé’ may pr0v1de

Ldloammmcﬁtiﬁmrmm &ger exgérnalxgbtehss e.gonsing SENMISSECR G EM dnterface
%%dg@ t at usCommivinager 60, 370" for status nessages.

ntrol nmessages nmay go in and out of the MSC server
20, i .4&cqordihgyo aspactbef bn estbpdintentofthe dBSthised subjass agésr, a
IRURE e scrlRY: B0l Yo B0\ RS Ao, Incfiding L1 RE Rervice
410 to provide an object dlscovery facility in the MSC server 20, a data access service

420 to provide a high level abstraction for data access in the MSC server 20, a thread
service 430 to provide high level threading and synchronization facilities in the MSC
server 20, and a message service 440 to facilitate communication among major
components in the MSC server 20. As noted above, there can be two databases in the
MSC controller system, the read-only OEM database 22, which may contain system
defined tasks and parameters and the read-write MSC database 24, which may contain

user-modified data, e.g., for recipes, lots, projects, and jobs. In addition to the
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20 may wait for GJ 40 to initiate a comruni cation
connection request. A project/job scheduler 32, 380

woray7hesisased t o schedul e activity mai nt enance, PCT/US2007/013042

servicing, nonitoring to and/ or performance reporting

projects for periodic or other selected tine of

execution on a daily, weekly or nonthly basis or

based on sone other data, e.g., nunber of pul ses

produced by the | aser, nunber of panels processed or

the like. A security service 34, 390 may provide

security and access control by

aut henti cati ng/ aut hori zing users and controlling

access to systemfeatures in the server |ayer, e.g,

controlling log in and the 15 ability to perform

frdde jcati
OB S Al M0 2eldleDe LY FurehEe s A3AEn Bk forlicarion
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fay!1 #@side.olstededint FIGT £ hands2 thedbl1@@ingi cmtﬂpodemg may be a part of

v, an ec V.

ABE)aafGlek) s BBl sy B halaBF P gorve o

22w l@sepsrto\scr@ae aptatghielate; ebpy bt pastt iecipes and whair associated images
serV|c 430 10

gi;so IA/VE%J%%H}/ 1ana %a%%gog}éh aslleoﬁ\;(::l sreasnto Sreate Hpc?ate, and delete

fmojebnstlm MS of systenyBptied mkvesmgfhe Glit49, andsatsagiﬁow users to

SHENHES, QRO BAE SOORYRISELSRATRIR, B 2 ay s

a&sarsbe ctem deib&bml’deu amdtehecutM:'éﬁs d:‘mm thel e 4G5 yEitegiob/process

BB SsoP abEPLETRER I sl o Blon, The

‘ rjeh/quuesst raarl@é‘r f30 mbpako 314<,)W\Jhlb$tb beayn ﬁﬁﬂé;ﬁlsmppmg after each job,

G | ots,
RGoTaReS i sual Eru Pane Bt eP Soiosirs pad el Sidang
Réﬂ'dlt&ﬁ@ﬂ)ﬁ 8Os tocdngtframe thedviSOrsemied 20 thirbegtt@ée@ver control
cCessS .service er eparati on bet n applicatian
GRSl linaedl 240" G ABEE ok PlogfP- 550 e criers 10 view
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(Efevemyemt mhssmtcom‘ent hae sykterfi |c01_$@@rsmbj mahagssT®may allow users to
te%%aevggﬁtgglﬁg#ﬁllgl cﬁa glbrgF ign [brgdrcfelvg‘cfe co%ﬁ%ur%ﬂgn ’I%nf(t)rrr]r?ation.
System configuration mformatnon changes may be applied immediately in the GUI 40
and server 20 by refreshing the cached values. Device configuration changes may be
applied when the devices can be reconnected or when appropriate jobs can be executed.
The server communication manager 540, 560 may facilitates communication between
GUI 40 and server 20. Depending on the purpose of communication, whether it is for
control or for reporting status, more than one instance of this component may be used in
the GUIT 40 the server control communication manager 540 for control messages and the

server status communication manager 560 for status messages. Control messages may
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the logical view of MSC 10 controller system A recipe
manager 510 nay serve to allow users to create,

waip@atiedisdel et e, copy and paste reci pes and t heCT/US2007/013042

associ ated images wusing the GUJ 40. A project manager
520 may allow users to create, update, and delete 10
projects in terns of system supplied tasks using the
@J 40,,and also allow users to provide, e.qg.,
schedul es for projects. A Job Manager/Process Manager
530 may allow users to create, delete, reorder, and
execute jobs fromthe GUJ 40. The job/process nmanager
530 may al so allow users to halt, resune or abort job
execution. The |job/process manager 530 nay al so al |l ow
jobs to be run in step, stopping after each job, 15 or
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Syn%taeﬂegs%gé ﬂtr.lr%% 6'78 t(gijfspatch me¥sages f% twocomponent in a First-In-First-Out
(FIFO) order. The use of Message Queue 660 in the MSC 10 by various threads is
more like the use of shared memory by different processes. When there can be no more
messages left to dispatch, the Message Pump 670 thread can wait on a thread
condmonal variable, i.e., by way of example, after posting a message to the Message

Queue 660 of a message destination component, the message source component can
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engi ne 590 may allow users to define, execute and
report projects using customscreens. This conponent

worey743vi de customviews into the generic PCT/US2007/013042

functionality available in the project managenent
system conponent 520. The wor kfl ow engi ne 590 may al so
make use of a report nmanagenent system 600 to display
reports with project execution to results reports
created by various conponents in the system and

di spl ayed by the report nmanager 600. A data access

~service 610 may provide a high I evel. abstraction for

data access from GUJ . 40. According to aspects of an
enbodi nent of the disclosed subject natter, a Server
Deanon process view 650 illustrated in block diagram
Rt lvgitlrfk tEnqaqa ©8 fHedelRihtidn cBMPSﬁénQn"ﬁns can }d)rowde maximized -
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vhreaddy lescanseamorelshanene tbfeaéxanp*eahowfseancqscsgnixlmgleausly By

69, of
e e g e e B
AR C22r\e020 80mp S SdanRETRakSROMAE @hd Grkintaimake up t he

. waiti 3& d%&r\ﬁéxg 6%@ ﬁlt]&ra?gdsgclhgl%gﬁcoanlxCbg/r{?#qoefnetx H& asngqg Block

pr oVi s Nno
whagramdopmlm FKﬁé Mmsa;ldms m@rﬂataﬁﬂe@ds,ﬁac llataesiage and retrewal

Iﬁr x ag% t‘ﬁ Qhet Ibl%d\ﬁp er A%gess%re]: Ty c%'%)onegt PMin the MSC

I'espec ssa € Pu
ms\@c Qataedl €12 15720216): 10000 T snmrsﬁﬂga in IFHESSefom oomeni@nts of Bustration
C c?ua\t%t& n%? nerlg:??ee Ieﬁgﬁéd B&%gll}p gser&rea%éoa}*glen% tB %spects of an

embodlment of the subject matter disclosed, though separate units may also be possible
in some embodiments) can provide a high level abstraction for data access in the MSC
10. The data access service component(s) 420 can hide the details of the actual data
store used to store and retrieve data in the MSC 10, in order to thereby provide alayer
of data store independence for the MSC application and presentation logic. The MSC
10 may use two data stores one, 24, for both reading and writing user specific
information recipe related datg, and the other, 22, for only reading OEM specific data

system and device configuration data. The read and write access paths are shown in the
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asynchronous flow of comruni cation. Conmunication wth

a single device 330'-342" (shown in FIG 8) can be
wa@eoorakiized by the use of the Message Queue 66BCT/NSE07/013042

respective Device Interface conponent 330-342. Since

each Device Interface 330-342 runs in its own thread,

commands can be sent to nultiple devices 330" -342

si mul taneously. 10 Anot her advantage of running each

maj or conponent of MSC server 20 in its own thread is

that the conponent can be coded single threaded

W thout the conplexities of nulti-threaded

progranmm ng. Service conponents such as Message

Service 440, Nanming Service 410 and Data Access

Service 420 (shown in FIG 3) can be nulti- threaded

h&eaippRy HQtraQué\*ﬂ 880 QF?ICF hy Raf. dﬁ@&hd&?ccfmaﬁ catrdn’ ead-only -

si mul't aneously. imting t ti-t read

ACERS DAHS Bee QH@V\@ lﬂébﬁ exemyilary detarvpom 6RO of FiGieS amjnodirdcyional

Yomm¥ficatflnver 20 conponents can be easy to code and

maintain.' A data view 680, illustrated schematically

by. wayA 6iUkdesmpicw, Hhwstrated blym‘ﬂy of gkamplanschemati¢allyring.in block

AR BRACETICS, AR e O SRAARTIIAE DGR wbove o
She sérver. cherdaaaetessi&Pvicn comporvBG(OOteesivern &9 ittt though

L PSR RERE Tl e e Malil b AP SF She B

anehagemeal ompoesent 561@(: Sysdém g onfgarsier Manaferaent component 270 and

eﬁ;&ﬂﬁ%{@%ﬁ%&eﬂh@orﬁﬁ%&?@d@% %cg?g t%cooﬂ?&d MéE glger}na database

separ u
envisideri Zrbandthe mMmcmmdéatabdse ghmloav?él whijs thaiﬁb(:im Mamagement

bR ED, Kbt ellEhemeh ok BcfiEb b AGEE Sy Minbidient
d@UHJOEQ‘ltSS onlel sened With anoeaioartd tlTeeIt/IISOsmhezdapamon of lites database.
MEC 101G B RbQEEn gc?lfertnlrgﬁt% %2&/ R}@é? é(n'a%l-eamil | ayaﬁlrlgﬁ%atlon processing

store i ndependence
myetsen’tQQt Blmh ds(agamr irfakatiMBGhinli@ameprocessing wostelaf & cording to

c of‘lﬂ@ ’dl fZ.ﬂ’)SeJ c?'fn%tt[erea{g grlga aignglu\é\%i?.iai}sggﬁli'sl?ee{qc:émtroller, 710,

on recrpe P
cﬁ ‘Nelrk, stm cohO‘olle)'rﬂ29 a eardradigr OEOBp @dick ncdedabaancsa/gts&rm

%Qtrgﬁé/r Sgh‘iﬁé‘é lguratl on da%a The r ?%%l&%niy%e seen in FIG.’ s

access parthns are
PBDAUSZ@@Z7013042 exenplary data view 680 of FIG 5

SZt EIS Aglr é %mg \Inﬁwt Sehi?gé"??él e atﬁgﬁ%lw%%wﬁ o %?ni:le and
5n @ﬁommnagramcfbmmbordurgmapamtdf an.embotidhent af the\digsed subject
. L+%ﬁ}daﬂta%gre9¥ th\’e\quocf g}?anadr@)mmumca 1eorrrmaatspeC ?s oé’anal\r)[gc lrb This
deployment view 800 describes the mapping of the software onto the hardware and
reflects its distributed aspect. The exemplary deployment view of FIG. 8 shows how
the MSC 10 software can be physically implemented on thie hardware. The MSC 10
can be a software component of the TCZ 900X project. The MSC server 20, MSC GUI
40 and the two databases/database portions (MSC 24 and OEM 22) can run on a single
64-bit Dual Processor Linux machine 810. The MSC 10 may be connected to a number
of physical devices 330-336’, that can be part of TCZ 900X machine. The
communication between the MSC 10 and the devices 330°-336’ may, for the most part,
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5 diagramformat, in FIG 6, the data needs of the
QUl, simlarly to those noted above for the server.

WO b@7datial access service conponents(s) 9two shp@mUsznz/013042

"illustation though only one may be needed) serve the
Lot Managenent conponent 500, the Reci pe managenent
conponent 510, System Confi guration Managenent
conmponent 270 and Security Managenent conponent 580
with access to both the MSC schema dat abase 10 portion
24 and the OEM schema dat abase portion 22, while the
Process Managenent conponent 530, Report Managenent
conmponent 600 and Event Managenent conponent is only
served with connection to the MSC schema portion of

t he database. FIG 7 shows in schematic and bl ock

d mg axenﬁ;gw AfhnkEmatt B iheSLdh RCEDS botketsSASIIGHRaf Wby way of

| aser |rrad|at|on t hi eam processi ng

§9§’PB% in $T6oP-arHg- & &/SBintesface nyayd:re uyshé tajsaemprigate with cameras

HEY sB6Wvn B 4 Bdam bS]
S R P, LA o

S ISEFver 20 may remipunisaty Wi tha MS GEYT 40 awing iR P/IP sockets, as
G st fafdd lﬁ FIGES By waly%@eignﬁ)l%n S%ﬁﬁrﬁ?ltﬁe 8’&:&@ sgﬂp&dﬂ,e{ﬁphw and

may be seén in
g%%ﬁ %Erémy %vewngwnagmqfos emww@apm ylnl those| @@sesgthgyMSC 10
WYY nntav R Anftitics ABdhie sab Ql’ﬁjﬁu &Elmacélon hich can then
nt: % g

according to aspects of an enbodlne I'stl ose

§86]"‘ébie“ahﬁ?‘? signals o T4/ Psandries-vespn| B M6H10 may use -
el 8(%:3132 gg ;\?@@Qﬂtaﬁd @fmglz r'}]@&bgéés/dg&'gg ega%w "%g&% MSC server
RN FRaFIdo sheatghasgse §4=| qsmainlmqranlduh%MSé:sﬁw #0 u¥ing JDBC.
PHRIMEENY A8 m&@eyewgs 33063\3 fme{:}J ?ﬁ’sq B i Qggvﬁg\t’t%ﬂl OgEAN

10 software can physi cal | enent
Ritahdle bemnéamOl‘ﬁPli ?Iziaﬁremll §2@0Apms & theB@dAtfrapd outside

Qlﬁ'@ﬁ%%ll%@@)ﬁq R Qﬂwefiz}g;ﬁg‘l\){ég instAnces uglgg (\’%hﬁgg r;cgeo firewall

and the two d t abase e portions

fu 22) can run on a single 64-bit Dual Processor
Li nux nachine 810. The MSC 10 may be connected to a
nunberlhediablgidilEal 0 ghap cesiops oregssges useddor eammbmicgtioms among

CbmpbrentPOPthEBFINMA %ccoﬂi‘lﬁé ¢Q %Bégﬂs %@%h ChbB&EE Qf Ihg %%%ged

10 .and the devl ces he nost

subjggd mastsy/ TheTahle P@ﬂ@slzlomwl Ative melssmgss ‘émtsmpy he ysed.
arran 0 /- t

b mgﬁgﬁﬁé ggg’ﬁ%i"gﬁ}l %ﬂ&' t&B § | ﬁﬂ%@a \%ﬂggssoﬂﬁ%alnggﬁorn% ﬁgrarcmes
ﬁé?o frd epreRuRicatieabinisi ‘Elﬁtl@ tlw MSCcbthsaress 20( appdemgtargspects of an

ﬁ&bregfe‘geggbgg%g?ég%éd Stjbct Sitther, Fheihihh o MSEOBRE hodute 3002,
which is in communication with an MSCSchedule module 3010, an MSCTask module
3012, an MSCImage module 3014, an MSCLot module 3016, an MSCProject module
3018, and MSC Job module 3020, and MSCRecipe module 3022 and an MCSMessage
module 3024, There is further shown an illustrative connection of the MSCObject
module 3002 and an MSC Thread module 3004 and an MSCMessagePump module
3006 with an MSCJobManager module 3030, an MSCDevicelnterface module 3032, an

MSCServer module 3034, an MSCUICommManager module 3036, an

25
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The MSC server 20 may communicate with the MSC GU 40
using TCP/I P sockets, as 5 illustrated in FIG 8 by

woay7aisziexkanpl e. Some of the devices such as LBSPUSBB0013042

and BSC 336" may have only serial ports for

communi cation. In those cases, the MSC 10 may connect
to a Lantronics nodule 840 through a TCP/IP
connection, which can then convert serial port
signals into TCP/IP and vice-versa. The MSC 10 may
use. Postgres@ for its MSC 24 and OEM 22

dat abases/ dat abase portions. The MSC server 10 20 may
connect to the databases 22, 24, using libpg and the
MSC GUI 40 using JDBC. The MSC 10 and the devices
330'-338" may also be on a private LAN with a LAN

S E FIbPBdcks e hdahl 230383 mmmt&hginﬂagembhul% 30840 Acmob

to the MSC 10 fromoutside the firewall 820 may
Schesivder medule 3P4 leand %Méﬁ?c%éle@'slpﬂ'gmmwwp 306h t he
fir eW%'FIG&%@ thgvé id Do Tifitte@an %ké%aw%ﬁ% &Jﬁﬂ@@tlo\ﬁ%ﬁaﬂus

eSS es use conmuni cati ons a onent s of
tM%Cb/Ema@ﬁPmp, mqﬁiuiﬁgm% vazélpél@sgatme easﬁc@ahj@ a¢mwnd5cﬁuch as

B TR IRD p i RRee ARl W PO S alsgkacnd
AIRCMis gEQuamAPOdHERE9 81d it MpEiVisreegpLoapmodele 3043, a8 well a
O SASCTANBNRer o500, SARGFRL AR GRS RSleuc),

S Wt server acco rong

asmé@b@ueﬂe( hrhalthbQueteld andresustelpbRuetict bll@s@unmmab@n with an
2

S OuIdle i @ ok QRO 30 A1l il is an

NEET amefeyideamnoddd 305Gin qummnugeélono’dm téle:aoMSC@h]ectMap module
Ve o SR DEEpvAR R 254 RO inicliidwidd,
NISVPstdgenattay 305 € agh au MSThBat@ Aicsess Bervive maghudad0 6 rin
g(? '%HO\QW ul?J uf H'%gg%?%h gﬁ% rghsar{méc%mmumcatlonn
Nﬁ;@v&sé@@e@m@wﬂndwbstmaamemmmlanmmnmmce module 3066

I nterface nodul e 3032, an :

Ir\%g:éér Sgﬁ‘eﬁpe@%goﬁ MSCUI Comrivanager nodul e
3036, HG.25 iNGUaRe 7d &lbgllﬁthg‘?ﬁi'fdﬂﬁ%()e?daﬁmmdﬂan MSC 10 server

'\éseaqﬁqbggl‘&%gn g acl\/B%EfOE)(ﬁn%g%as e s 0 an ed'ﬁ %‘8121 O%Ee dlsclosed subject
MedteBshewlingee. i, p@an W@Sbc&ce@ﬂddule |3ﬂ813b®rfb2@dttdnem e | s

@lééﬁ/géé‘g%é%&%%ﬁQT‘%%gﬂ? %6’@“ l*gl?lrla{llcﬂ\/}gégerverSocket module
63086 and it en AdditenalsMSOHeviasInterface module 3096 through an MSCClient
Socket module 3084.- Also shown is an MSCDevicelnterface module 3090 connected
to the AdditionalMSCDevicelnterface module 3096, an MSCStaéeInterface module
3098, an MSClLaserInterface module 3100 and an MSCMDBoxInterface mosule 3102
through an MSCCommINterface module 3092.

FIG. 14A illustrates in block diagram form an MSC 10 server design Manager
Class Interface according to aspects of an embodiment of the disclosed subject matter,
including an MSCStatusManager module 3040 communicating with an
MSCStatusLoop module 3122. Also shown by way of illustration is an
MSCDataObjectMaflager module 3124 communicating through an MSCJob module
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5 processMessage( ), postMessage( ), dispatch( ) and
get Next Message, and an MsSCMessageQueue nodul e 3039 and

wapoovBC¥essageLoopnodul e 3043, as well as an PCT/US2007/013042

M5CJobManager nodul e 3009, with executabl e commands
startJobQueue( ), stopJobQueueO haltJobQueue( ) and
resuneJobQueue( ), in conmunication with an
M5CJobQueue nodul e 3044 and an MsSCJob nodul e 3020.
Also illustrated is an 10 MSCNaneServi ce nodul e 3050

i n communi cation with the an MSCObj ect Map nodul e 3052
and an MSC Devi cel Nerface nodul e 3054 in conmuni cati on
with an MSCDat aFornmatter 3056 and an MSC

Dat aAccessServi ce nodul e 3060 in comunication with
an MSCResul t sSet nodul e 3064 t hrough an

MRSGQA LA le t

al one nod HG]ZEES)'tl?é‘ ggﬁ?‘?ﬁg@ﬁ?. %; ggtrF kﬁgg%%g%?gz and
NEECBraiee maosle $Qidand MEEBnage apdulg 3014, MdSERe@pe module 3022 and
M@Koﬂhﬁeﬁl@@bfl@f m;mnsm 8 ang%Jd\é@%c’egs of flotfife 3033

desi gn device interface, accor to aspec
SPpBEHEaingyith Wel\’tﬁ@at@@blm@iﬂ@jag@tmom B t92, 8howi ng,

@AQCCnﬁiL@&al\ﬁ@é%%%oH&%'& %98}%56?%%8%@0%( ?1030"‘1 ang an

MBCUser | nt erf ace nmuni cat | on nmo rou
NEEEEmdntsmrgter meddlg|3d 580 A3w8as shoovnt in FAG. Ml 4ni MSEUobScheduler

VRChRY 564 thﬁ E%%g%em%ﬁﬂg%ogu%ga\%qg Pé@ﬁ%]ON%lhaehze( ),

Socket .nodul e .
veeshpicheduls(or i meE ndodiL) and3ddBbJoNueat(ddmay be itheommunication

N SRR Rg LRI 305 TRAL A8 B hommppags

ml@eHﬂO@d%dh@Wat%MDSEmmﬁem wh@luBl @#h such executable

t r o) ElL G
JE» ustr at es [ %{ﬂ(?g'ﬂ%%eg@o%g {'rf lcr?mg Csﬁlgc%%?ev@’ IAUsers()
d@slia@HSMﬁ malgenRota%sswmqtﬂ?eﬂé(a)cbstaokes(r)d UpgateRokes paetisogin( ),

i di scl d sub
SRRl 0 o2, 2o e

comunk Ln‘alngrﬁg Fifis¢ 1P, drere lmswmauslllm;atm tublecld3diagramAfcem of an

TERe Rk b Rierbieticd BbRe: S n NS Condiriegeies aghte 3120

an cmmlmtﬁangm vlith a PBovBIReprétedidddile BCIZ bisPA07/ 013042

[ | Kk
AR ChR AN gk Ombd e STRRE B p TR Wb B ana”
VEECHrsfemdbal iback 30tile MBCRBTMSE DavalihéC 02k atvdlule 3134 and an
:@% E&Rﬁ@aﬁba%@&ﬁ%dl{ﬂ §§%ﬁl l ushr atl\ﬁgcbmd?ﬂllback module 3132.

rocessor
FIG. 16 shows schematically and in block diagram form an example of an MSC

GUI design iqcluding the folloWing modules containing the listed representative
executable commands and information. A Security Manager module 3066 as noted
above, a Lot Manager module 230 also shown in FIG. 2 listLots( ), getLot( ), createLot(
), updateLot( ), deleteLot( ); a RecipeManager module 232 (listRecipe( ), getRecipe( ),
xcreateRecipe( ) updateRecipe( ) deleteRecipe( ) listRecipelmages( ), addRecipelmage(
), updateRecipelmage( ), removeRecipelmage( ), reorderRecipelmages( )); a
iobManager module 3009 (listJobs( ), getJob( ), addJobToQueue( ), _
removeJobFromQueue( ), reorderJobQueue( ), startJobQueue( ), stopJobQueue( ) and
SetJonueueMode( )); a ReportManager module 290 (listReports( ), displayReport( )); a



10

15

20

25

comuni cating with an MSCDat aObj ect Manager nodul e
3152, an 5 MSCCndLi braryManager nodul e 3154, an

wo/BOPnediect nodul e 3018 and an  MSCCrdl nt er pr ePET/US2007/013042

nodul e 3158. Al so, as shown in FIG 14B, an
M5CJobSchedul er nodul e 3041 with such executable
commands and information as initialize(

refreshSchedul e( , tinmerEnded( ) and addJobToQueue( ),
may be in comrunication wth an MSCSchedul eti ner
nodul e 3042 with such executabl e commands as 30
startTimer( ). Also illustrated is an MSCSecurity
Services nodule with such executable conmmands' and

i nformati on as get Confi gMode( , login(, swtchUser( ),

, _I istUsers(), wupdateUser( ), loginRole9 ), swtchRol e(

SraphiaRRelHoduie 47 A Pl AR SRR GYS)
sSy@Gmmeamdges moelulecﬁﬁlol(hst@ooﬁKS(dJ goCamiid(0r vpdafeCanfigh&rameters(
Ve 5l Bl B0 36 A ERIBET), SR, cBellerol B,
aipEyteBrogevit(), delpte@t‘(!jectfrb distPeoj8diTasks0 )l addProjectTask( ), )

. 3
BB B MRS cBTRAU G R L ST, Bha

WE QiR Cme Sal thbdid & 2&@) (hnéate Gusten Wirav(@ndisplayCustomView( ),

VR B RO SR B Buot Vil Qi Plhmclose )

schendtl{Ge 4F sovanah 11hsﬂg¢tmkofc¢magmmefolzf rarraphiealdissk nterfface
3000 98 2l A 6 ! AL R0 B s e oo
cd mhtmsu:deenMOJ mfadditenito the detSawitime,)a dvateagﬂatusr@mﬂ e.g., “OK”, as

SHB PR, P SRR E AL, B R, n

lqndadlefht(m(of)the Spstemebodition 2406, Reg:; mrMmagg?r asnshdwhe a@®Rs the top
(i st Rec e t Rec

ot BERPE o el o s RRISTRRF pBEL - Opermor
astidive (ami) sélEmgm(burt)on 242 fdraRe csegped petge other displays, e.g., Lot, Recipe,

ﬁ%ﬁ%é raﬁﬁgm%]g ( gz)cbrger((f sg/?t\%g)glct'ﬁ%lerargﬁﬁ %%cz zl)EO Eog and Help

. ddodunTonQeesi2¢14. reésmd/leplaj&ﬂamrtﬁe exanplpry “Main” screen is the user ID

I Nt ARSI bt PUIRRE S
(desaitRdeinetvdhere)in thlis spplicaRepor t ( ) ); a 27 WD

382(7)/ ( 3151 Pﬂ{}k@i@%?e/elglﬁljstra%ed t ussslggaggi)l n'sg%la am form a
m&mbnwmtagﬂemammmrﬁaﬂmﬁll precte@ﬁﬁ‘ﬂi](@%’lj 902 tcGhatlag(and message
)procue%s(,j {atﬁﬁﬁn{ é(%P Z\izvrnﬁn aégd socket server, a message pump and a threaded
database connection, e.g., to either or both of the front end GUI process 40 or the
backend server process 20.

FIG. 20 A illustrates code implementing a device abstraction natural language
format (“NLF”) to device format (“DF”) in, e.g., pythlon laser class or python task
script. Slmllarly in FIG. 20B is shown such code in PostgreSQL.

Accordmg to aspects of an embodiment of the dlsclosed subject matter Master

System Controller (MSC) software can function as a master system controller to control

the hardware components of an TCZ 900X apparatus/workpiece processing tool. Using
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)); a ProjectManager nodule 236 (listProjects( ),
getProject( ), createProject( updateProject( ),

waledoetietsoj ect ( ), |istProjectTasks( ), addProPeruIask(13042

5 updat eProj ect Task( ), renoveProjectTask( ),

reorder Proj ect Tasks( )), and.a Wrkfl oManager nodul e
280 (createCustonView ), displayCustonvi ew

updat eCust onVi ewm( ), executeCustonView ),
CustonViewclose( )). FIG 17 shows an illustration of
an exanple of a Gaphical User Interface ("GJ")

di splay "Main" screen 2400, which nmay indicate at

| ocations across the bottom 10 of the screen 2400, in
addition to the date and tine, a system stat us 2402,

e.g., "K', as shown, an indi cation 2404 of "Al arns"
Give KRt dﬁv%@cﬁr&gzss@n eers m%fm@§ec§5@\@ﬁd g?d]gcts Wecute jobs to
i ndi cation of 'the em condi tion

PP?QS’—éFe%bmgsuba%atgﬂwmmowmrm@hm@etf@gnmme@n fthe like.
indication of the role of the person |logged in at the

tinme Jareing@oy to Fige 3y — Ssthergtinshovania egkediegrem and schematic
klyltlﬁ 9@{ é’nl%oﬁl?&lletr hs%cH%.? E}Gﬁé’n 96trdIRr RAEEN 0 BF FRE.2Y Socording to

Reci pe Project, and System in

@PBRSFS foanwshoémﬂw\pé nhetﬂleql@ﬁeé rsybjaﬁdn@tteso Alegt AHY skeh 35 a factory
aﬂﬂﬁﬁdtﬁﬁ thFﬁé?ﬁﬁe gtﬁﬂ'l%ctealtos& ﬁ*téﬁg%%hﬂcétgjo}ro €550 (“ECP”)
exenpl ary screen is t user 418,
SOR e g4 Hgou@ ngEM bbracaf0yged detacind srgssags progessy|(“DMP”) 906 may
HIcBfibofehiB il ECP G02hd 1o FERATARALLACRUEE Foddatbl Fhe DMP
application. Turning t ere is i st
i 996 grayeatan beccamnectipd tsx:tlhe @adgmmﬂef\oqcmrac@{sonc@ﬁﬁedl 2Q>=mctm a
tohéang

Jie asggacgaan?@éé%ag%g eg '%F%géﬂsgﬁﬁ?%ﬁ/gﬁf Swgg%l‘ﬁgi\%;)aﬁgqg tn‘?unrl ?e with the
SYMdatabaye 23 andawngdsug@s iPOhpe.gnthreughtn ém@ddnmm@m 120 and
%W&@ ativas1 2§a &howh(?n ?i% chng"hg Hsp mta? Glsh %8%1&11&2%8 with

process 4 server process
zievu\es HQ!Psf,hrcalgbﬂev@@l intenfgsiee hahanchdeviceddriverel 20a (shown in FIG.

a;l@argcc; nénaeeyéggl Ayae&ldﬁl%ca@élsg %{B% e Hetibds alretcﬁ%or through

device aser c

phe RéS Q(Bsk BS&R:EO phrousn tiel @lvtcy drlnetﬁlaash@@le EIG H3Gn

such code in PostgreSQ.. According to aspect s of an
enbodiherdaerpn prrees backensessrernprasess (TBSPEY 6 0aeandssue device

S
S 08 R KR SRS WIS B8 Ut
&%E’ﬂé&@n@ﬂlo‘a{msmo doeRctapitahetsisemoeigp |t<edeﬁne recipes and :
REOGRS RibRI Al &ano% Lﬂ%&cﬁ.‘gs ﬂé% %F%%Qgé pits “DMP 9067 that can route

PCT/ 007/ 01304 process engi
dRgssaess befavece diqnuocesss ap)dcsple'ctas a cendiufoe dpt@bgetaocess A daemon

process data acquisition server process (“DAS”) can collect status and data from

devices, store the information, and provide it to other processes. A daemon process
message logging process (“MLP”) that can receive information from other processes
and log it'in a text form. A daemon process external communication proceés (“ECP”)

that can handle external communication, such as a manufacturing execution system

-~ (“MES 80”) interface.

In using a database to store its data persistently, the MSC 10 can use a database

'with a'plurality of schemas, é.g., five schemas - an OEM read-only schema that
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process silicon substrates and nonitor machi ne
performance and the like. Turning nowto FIG' s 43A -

w@2aohasdsi s shown in bl ock di agram and schemat PCT/USTOM13042

a systemcontroller, such as systemcontroller MSC 10
of FIG 7 according to 5 aspects of an enbodi nent of
the discl osed subject matter. A host 910, such as a
factory automation host may be connected to an
external conmuni cati on processor ("ECP') 902, e.g.,
through a GEM li brary 904. A data and nessage
processor ("DWVP') 906 may be connected to the ECP
902. and to a GQUJI interface 40 to a tool operator. The
DMP 906 may al so be connected to the back end service
processor ("BSP") 20 and to a 10 di agnostic data
ajoatayss s?st@ﬁpsﬁ)@&mrinﬁ)m&t%ﬁ an@Bsc \Péﬁdcwk}nf@ééh&hé that can contain user
communi cate with the OEM database 22 and wth devices
ppeyiic infgrmatiqy; 8 dai veargeanise d 19 rqadenly srhemaghat capgontainn device
v, %%ta@ﬁé 8d-3nilLRerh 5! 'El%Y‘@aﬂ nlifPdedie %tatuyéﬁd Q%D%g%p 112 read-

al so communi'cate with devices 120 hr ough
|%‘X§éﬁ¢‘§@é§h@’£@“ spef2indop datagensrated byztbgsxsmqurdmg@p aspects of

| | l
o R o R e RO NEC B B Sl R sy the
{SRFYST FeMInigRtipN eser inteidace and dalabese aspeaty of tha SysterThdhe software
dAS ReIWRE 0L RSHbA AT f&ﬁ:@i@nﬁﬁfe\é pfrg eﬂorﬁ%db]@%@nc@ﬁ?hfenme
i ssue device commands and evi ce status
FRUPIErYiaiubsisate conpept; mbﬂwm@ with casipmypreieekssreens; project
(s'c':Eé-é%'il)]g“‘&eP@éhf?éukéB‘ﬂé SRR Satls Owlth VR &GhHd f@hﬁ&hs?cla‘?%s graphical and
system “e.g., define recipes an execut e %)
&S’éﬁ%‘rf%‘i%?f’é@@néaf thearescHesyniae parowters @omﬂeg@@r MES Interface
t e gy\gﬁna e
S%ﬁ/geﬁﬂagl gggtgﬁ%%&t for at%fgg e acccgggg CB%P(?JI] §§£ﬁn&@rm
prepdking; agd unsradephilsy (iversiandng etc.)pr ocess (" DA ") can
coll ect status and data from devices, store the
i nf or nHte aheve high-lgye features can servg Weeratlpﬁmeéslseystem requirements,
; " "

R Ry TS AlRe AT B RE Rl Mooy of
igrojepts/letsy l@ﬁtarqlm&#prgqn%@mef IseipesImpevted candistency checks for

GESPhaR pRIMBERC &3sd cdn %f %ﬁgﬁ]@n%%slﬁ ggt o nechange them,

‘ext ernal” communi cat | on, SUC

kel depadensiss anpng PavEmeRos: ull secipdsabierarghical Qrgﬁgmatlon of recipes;.
dat &imscor &:C&td‘?ﬁ £to' cta§se?t@tsl%t18ﬁ Bﬁl’hﬁ&te Bber tor tci:ﬁ suli@&;atg: QD etc a

can use a database wt ural it S emas
frepe a submdigiescancept, mmoéa@mnwe gemnhthahlatﬂezgﬂmd generlc an

2&@97‘:& :{'&%ﬁgﬁ?lp &Iﬁ“&z Q0 ygﬁés%gég +usf:&) @e's ”Ecre?%% tfcﬁ"ﬂn‘lo(i%ule replacement

specific i nformation; wite sc
iblp And Eenegisamechanisms for lifetime counters; display maintenance counters in

status tabs as value and text; custom project screens for diagnosis, download and
control; project reporting, scheduling with a folder/file structure; project scheduling
event and schedule based; idle timeout for job queue; changing of workpiece position,
e.g., rotation of the glass substrate with accompanying changes to crystallization
graphics; additional recipe processing status info; graphical representation of the
cassette; runtime parameters for the lot and project when added to the job queue;

security and access control; encoded scripts to protect user intellectual property;
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| ogger 112 read- only schema that can contain | og data
generated by the system According to aspects of 5 an
enbodi nent of the disclosed subject matter, the MSC
architecture can include the server, communication,
user interface and database aspects of the system The
software may include, a nunber of functionalities,
e.g., inport/export; nodule concept (lifetine
counters); substrate concept; workflow, e.g., with
custom proj ect screens; project scheduling; user
configurable status tabs, with visua

| in€brfagdd VIR AEALEY @sin%;*@?i@hﬁtﬁﬁl')ﬁ@ﬂﬂideﬁtﬁy%%%&@! control of apparatus
representations of the cassette; runtine paraneters

f IMRPNERIECE B+ GtTobRIMET Fafseier laading/yBloadinganaer emfigugbly status tabs;

St A0 RandHRg Vérabty re@BOerd BaRAMTON O a ntfithd &Rk of specification
error handlin and upgradeability ( versionin

g, [ ad . . ’
RSy cplred pas trhsgndsatriss; m&@wwgsméawss@wé\wg 80 using SEMI
SSECS/GEMARIHAELR; SYShEMbIIRGYLd Eé%nce feffics.

I mport/export of recipes/images/projects tnfile
f or matBe fte SIRRVA BRtha fedimrel bR EShpbeAtsto wdﬂch they can be
hi erarchi cal organi zati on of recipes; | nprove
lIe%tency checks for recipel/inmage paraneters;
cce%? control of paraneters (e.g., who can change
t EXPONt:  dependenci es anongGtdrahesies Management;

reci pes; hierarchical organizat Gan -Obroj€MABSzemenk;Ot
glgfi ni tion according to cassette _station nunber,

iraehiFal Preanigpdqn ok Redinss: et ¢. G mResdpaMansgsmentie
CRRASR ICondBpti (Nife@ME CRHURREY! € corgant syshah doﬁﬁé&rﬁﬁbrpfvﬁnagement;
and generic, an 20 ability to nonitor nodul eS, as
opposed to just devices; screenSUlorRepsaiMenagement;

r UYsB&E Hcept: | €xi bl e and genegy MEGHAR BEBhQ"
lifetime counters; display nmaintenance counters in

sVarkflow stk Gustom Prriceivgreeast . S rotrojscbMappgesantens
for diagnosis, download and congfl- WwRHHES Eneine
reporting, scheduling wwth a folder/file strucCture,
proj ect scheduling event and s&¥8duRepastidenagement

LbapeuscHAblh@D dueue; changi ngselveltOPKRLERERRRTE! O
25 e.g., rotation of the glass substrate wt
a@%r?%&@PWQ'ﬁ&W@J@bQUVG?VM al l'i zation graphics;
aghdichiiatolb8Ci pe processing stgiie, i BfQus ¥t hicfl:
representation of the cassette; runtine parareters
for the | ot and project when ad8dd -tRroe¢se Masiagenente;

security and access control; engRgedestk Wi gngent.
protect user intellectual property; 30 WO 2%0 /143151

Perppjseband trrsen] Represewptiefces with devi ces using
sercalertgunbers to identify a degélq,gl;_g@@f,lroggssglfg;

appar at us
GUI - Process Management;

‘Runtime Parameters for Project/Lot: GUI - Process Management;
Security and Access Control: GUI — Security Management;
Improved Error Handling: Server — Job Processing;

GUI - Process Management;
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conmponents, e.g., a robot for cassette
| oadi ng/ unl oadi ng; user configurable status tabs;

wo 2oven4mst or handl i ng; crash recovery handl i ngP€DUS2007/013042

e.g., a mssing or out of specification pulse;
colored status tabs and entries; integration wth
custoner MES 80 using SEM 5 SECS/ GEM I nterf aces;
upgradeabi lity and performance netrics. Below are
shown exenpl ary features and conmponents to which they
can be applied. Inport/ Export: GU - Recipe
Managenent; GUJ - Project Managenent; 10

Hi erarchi cal Organization of Recipes: GJ - Recipe
Managenent; Modul e Concept (Lifeti ma Counters): GUJ -
System Confi guration l\/anagerrent - Report

M., Substrate Concept : 1 gement ;
W%ﬁow W t h Cust om Proj ect Scr eens: I\L%Bl M%Har 0j ect
Managenent; 15 GUJI - Workfl ow Engi ne GJ - Report

hs/gﬂzg%{@agxtd’mg %Sagéeec&n A %ﬁrﬂ%togﬁf (ﬂ%pa%@d%@%gt miatter an

Exeihplaty bm le@ildeslgn OSén\MSC 103na b dedaribegowmsing ¢lassxilagrams for

ERtmptal] AR IR AR Mem, Thllorine G835t tary list of

Brarehy of duhpddents Eemrigyest@highes) nhibondhbaipemeMSC server 20

AR TE R FEL B 8ol BlenlbAREGhRd nilormaepoess

curity ccess
Secur.i4 Qomajgesreomwndm\cedta&r mostly-@awbbmq cl&eesmmmon to

303 PS5 Sl A G BOREIR B o
ME®: hotogid ackto just contain data. In most cases, the data is also public so that any
component can access the data in such data objects. The following exemplary classes
may be a part of the Core Objects component:

MSCObject, which may be the most ﬁotab]e class in this component, and the
preferred base class for all other major classes in the MSC 10. Behavior common to all
classes in MSC 10 can be implemented in this class. The majority of classes in the
MSC 10 may derive from the MSCObject class, including: MSCAtom, which may be a
multiple data type holder that may use a union to store any type of data integer, real,
string, boolean or object data types; MSCConstants, which may provide a namespace

for constants used throughout all server components; MSCPair, which may simplify

using a pair of strings in standard container collections; MSCException, which may be a

base exception class in the MSC server 20, from which all appllcatlon specific
exception classes may be expected to derive; MSCUtlls Wthh may contain string and
other miscellaneous utility methods to be used by all components; MSCImage, which
may be a data object class for images and may contain image parameters; MSCRecipe,
which may be a data object class for recipes containing recipe parameters and a list of
images for each recipe; MSCLot, which may be a data object class for lots, and contain
lot parameters and a list of recipes applicable to a lot; MSCTask, which may be a data
object class for tasks in projects and contain task parameters, body and runtime

parameters, €.g., in Python script, corresponding to the task; MSCProject, which may be
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According to aspects of an enbodi nent of the disclosed
subject matter an exenplary |low |l evel design of the

woOBO74818Ry be described using class di agrans POT/USEH07/013042

exenpl ary conponents of the system The follow ng
di scusses an exenplary list of hierarchy of conponents
(fromlowest to highest) which may be in an MSC server
20 according to aspects of an enbodi ment of the
di scl osed subject nmatter. . A Core (bjects conponent
may contain nostly data object classes cormmon to al
conponents in the MSC server 20, which data object
cl asses may be configured to to have no logic and to
just contain data. In nost cases, the data is al so
public so that any conponent can access the data in
b%&iﬁéd'i‘ cRb ﬁ)‘f'?}?({]ﬁ&? €nli %Jégé/(‘ﬂn[b% 628258? Eﬁ{a}ﬁe@ér?mﬂmt of tasks;
art o ects nent
whlchvmmche ardgta l@éjetcmias&fgt quz@taacb mayspagin the name of the

t I
frr;(gjﬂ}gr ﬁgﬁ%’sses ﬂ)b é%gé%% DA %hgérha@g 5ok d?!a obﬁkﬁﬁﬁss that
tontging statss qhncmm@twarforkﬁedemw maneted and mayibs useédibg a status

T B SIS N B BT 5 1 o

abjelcmclmsphg cgatainstajipbe ahd ehectldsetbr ardqvxusparamauer,@nd may be used

Py §a YP&n cﬁ< l{'dgh rr%r . I@r%thg'o Lr fi0nal
S At iop iy et e ot e

l

a'\nﬁoarragpa C$ tus I\shmh amhytﬂmra)dagh oUchtailissslealt vantains the
pa| l?feirgta[%us c'\c/)%crg aS:{ I Csg]o ng%/)dn {ngrﬁaex}c{ %18 lscl)’I ?énr} a?gument

yematapames, andmn;hbmugcdkbe aastatbabepeo(dexptmmn dehae; and gystem
tsw?u C server, 20, fromwhich all application

specific' exception classes nmay be expected to

deri veAcchisitng td aspeath dLdm eml;od)mnntadfrthe; dlsblngechwtbjecomhm a

'?h%ga%gera\l/?ceeoc%%ggnlﬁ%tl %Xy gvﬁg 8%“18%!55“‘? gagt grsc’)ggd(eg%%%ﬁ 18 etl threading and
ymssomwlanfaghmsmdhemg/s&smvan 20 |wtﬁ@axspfytbrmdgmy include the
pe y ta ect.c
T Ee S ampRrh PG EBY MBI DR, ol Be R goirat? Bodefass that can be
iinfeegyized byanyecads meedinp@;neivishieat of ekecutiomaYhbdmharidag eass may then
obj ect a | Qf s, an ta l.0t te
I fetent s breed s BE R Rlba, 19 REE BRte Rl fredffion. the
Mngﬂa)aca(ﬂlahaMsmrlﬁreid s:lstaﬂe rﬁﬁhod aﬂksh tan ipreinaatskeansrun()
coni aj {a par anet er s ntl ne fers,
g3 rhe)6san B ForfimoplSr e Biredeh e Ferfa! SiiTiaton
MosRamnend intevifice (AR’ ) bethe3R atif2 s2TPHrddBlhitex and condition
PCT./ US2007/ 013 42 a data ohject cl Qr ject
T aHlES 0% e st B bt (0 RGN ey BaPlsp S cfiss thatcan
teasdsilate a pthread’s mutex providing a mechamsm to lock and unlock objects and
make objects thread safe. (3) MSCLockableObiject may be a class that provides a
mechanism for objects to be thread safe and, e.g., thread safe objects may need to derive

from this class. (4) MSCSingleLock may be a wrapper class using

MSCLockabaleObject to allow synchronized access to multi-threaded code. This class
may be used by a MSCLockableObject to synchronize methods on an abject level.
Nested use of the MSCSingleLock may be allowed as the MSCLockableObject object

uses a recursive mutex. (5) MSCWaitCondition may be a class that implements a
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M5CJob, which may be a data object class for jobs and
may contain the nane of the |ot/project and the job
W@ r@ras315VBCSt at usCheck, which nay be a data ob{EBUTB2007/013042
class that contains status check information for a
devi ce paraneter, and nmay be used by a status 5 | oop
to check the status of a device paraneter;
MBCSt at usDat a, which nmay be a data object class that
contains all the status checks for a device paraneter,
and may be used by a status loop to check if a device
status is an error, warning or other operationa
i nformati on; MSCSt at usConmand, which nmay be a data
obj ect class that contains the nane of a status
command and its associated i nput and may al so return

aﬁtﬂtﬂiﬁ%&oﬂn@xt@ﬂﬁ@ﬂﬁil@ﬁo ARD S, walifh RAIDEsIHS ﬁéiwla}fpaand notify()
%P§§Ioo t.o determ ne device and system sta

edavitisihe aputenpirardy dorksdi Arbpmuts mwethené;maémtiéally

Sx*éhﬂa@&:t whéi the rwa@t() rhBY B&EaIRII\And EnHRORERL o rH?thalﬂ? racquired when
ent provi des  high level threading a

t
E%f{] YVB'FFSfL%S’éPF Majtiog thicad pEhigeassseay bt us@@ bme le
UMS@/HéPfuﬂﬁﬁio nBBy WaAlGh&! M ENIGeFhingdsOl | owi ng exenpl ary

cIassg; (1), MSCThread, may_ be an abstract base cl ass
that CARCHRNE|tRAsAerSOf %ym&ﬁghnzﬂnaggthﬁ disglased subjegimatter a System

tUtiRAe mpanesithhPprovilR oM i
e e RS SR S R0 G Pl Bl Mo such as
S

StheSYFtﬁF’e‘é(HieéR%% prshretrigyéng qutsnhwﬂgaratlon tieformation. The
'“ﬁ%@h@&e&ﬁérﬁ Iclabsdes 'ﬁ%}*&da pb£RisCBMpoRedtUr N 1 nvoke

the run he "cl ass_can wrap connnnly used

t hr ead(} mauprayiteailisy mgthedntmigandie configurtion
(fiRElwilich Hehfyds § u?ﬁ‘ﬁs%lﬁ‘s% oy B QBE‘%%ﬁd %%’én@qg load conﬁguratlon

.condition variables may have their o
chasuetsts from awm@@"»ﬁawwwné’ﬂg Ehepyramptgrs may be specified as
%Biﬁ)ﬂg‘e';lﬂﬁé Eal?s Wlnlr(ﬁl% g'ﬁeg% I?EL Ayd A1l &n ﬁ%@%&tq’mes may

| ock and unl oc obj ec e objects t
(o hasedfc éﬂﬁgi.ez ma;pr%‘edalqggmgsfaqnha@s andoviidefing various

%W@ﬂﬁdQBe QhleRsS St &&s?%eg thgxqedsiﬂfl\qﬁgagnstﬁitg plass.

thread safe objects may ne rrve rom
cl ass. APWrdingtspiperis §f pp embadignentofithosisglveed sibjers matter a

U b th o SMRKde ERGRAESbyIR o@ écpa‘fsm&hiagﬂtégg @8 SESE server

to nul'ti-threaded code.” This class

MSerBe R iectegeide follovine elass nVBE NamingStrvide may tabq seotice class
| tﬁé{tf‘ﬂrowdé?%_]@& dl's%%v&g/ if ?feol‘%@@%'eﬂgl' 86 o@'ﬁﬁ%&”b@itl)l%‘éﬁrq the

he MsSCLoOckabl eCbj ec ect uses a recur
NRAMRE sqrgice W(W\ﬁlc?@@%ﬁnﬁ AR thfm;be kyeechb)cdntasscmments Since this is

| TRI-GEENE Raf iy DA AAGRA43 Rk RET4 Yi3g007/ 013042

According to aspects of an embodiment of the disclosed subject matter a

MessageService component may facilitate communication among major components in

the MSC server 20, and may include the following classes. (1) MSCMessage may be a
class that contams message information used to communicate among MSC server

components by storing a string in a message. (2) MSCMessagePump may be a class that

implements a mechanism to fetch messages from the message queue and to dispatch

them to the server components. (3) MSCMessageQueue may be a class that includes a
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pthread's condition variable to notify a waiting
thread, using its waitO and notify() nethods called

wowdaoh/1sdiel mut ex al ready | ocked. The nmutex nay pOEDNSIE7/013042

automatically released when the waitO may be call ed

and may al so be automatically reacquired when

notify() nmethod wakes up the waiting thread. This

cl ass may be used by 5 MSCMsgPunps to notify waiting
MSCMsgPunps. According to aspects of an enbodi nent of

the di sclosed subject matter a System Utilities
conponent nmay provide common utilities used by al
conmponents such as utilities for systemw de | oggi ng

and retrieving systemconfiguration information. The
foll owm ng exenplary classes nmay be a part of this

F e O i) Bbtaier £apRSEAcS paTE SR IBL hinohf Yorver
Fempdnicstscambmayrhy ubes byl MSAIMensazaPuinpsorsiase arrl regigye messages.
conf i g#ﬁcﬁ‘hln o oal c?snataﬁre?%goﬁﬂmxﬁ 0? ﬁ{e\écﬁgcl&%ﬁfshﬁ%t%ét@? a

file. ers nay be speci t1'on=val ue
M@&an@ecmﬂhatamaymowéﬂ alhigleleve| aévﬁtkaqtlpné@yer for data

g&%ssclgmﬂfs& gé}s%am Yll‘l{eaclaﬁ%a?ee e?velr Qg%ged f‘d%)thé\%%ggﬁ%tabase

ne vari ous
&r MSC (]wstheOEIvhmti MSE shomes)tmpaybe Mgag@& &ke Hegqdppeuickage may

%Ngcfoo[#[sethéég evgll %1?-)3 éﬁ’éﬁ% @1% La%gset orh%st?ﬁ&kﬁ)goe&eﬁglary classes
Nambngﬁ‘pmrt\nfdhlscconmomm.t (i e deessfyrace may poawide § high level

Falla altsleta rac. ion u}%ﬁ/@@ﬁ%ﬁ%r E&er ﬁc%d%gs (E)%Xe L%Al%&b‘é&eused in

a“service
M. S@)M&.pﬂmudﬂmaamewlaﬁ itheat amplements & ¢panfBON interface to the

Aol s ase to onnggi t%(ihéc’ derl.@yas? Fr‘fa a?] ctéia%trnﬁge{héngng hge ggtbanx%g%)ﬂg?en and which

service one cohponen
cam’psomdtts cxé&lum:qmdries mcllsiingtrmsamimascd quaies wath feference

g*lrstgrlﬁ_ iir:h @ggﬁ{%shg ltkd#t 11 %%d csl gléaéﬁgs ub ul‘s reﬁ.\‘?‘xpeecf%);executmg a

k{bexyangeﬁedatabmamhpb lcembe rmye\fedc&dm tlas elasxmrsmngsat i on

ot bdseping SRR i SuRe AT GRS sy R

ZocuriteSarvichabmponémintey presigegthe iseduityrand messsmdtrbbservmes in the
conmuni cat e anong MSC server conponents by storing a -
SEVFNEYS'h a nmessage. (2) MSCMessagePunp may be a cl ass

t hat Acepldiment Spectsretdmembodimentl fttiiddiselssaigabjetr matter, a

ssage gueue and t OdIS at c themtotese r
Bialrand Cothho it iSa S Edie bingt BEVeE plS BHYE to convert
ideeice demmanddfri Ra Akl Léﬁélﬁ@e PEMAISRNOY (DD3Gd2 Format (DF) and

back. The following exemplary class may be a part of this component,

MSCDataFormatter may be a class that converts device commands and responses back

and forth between Neutral Language Format (NLF) and Device Format (DF). The MSC

10 may use Neutral Language Format thereby providing a uniform language format to-
communicate with various types of devices in the ICE9 system.

According to aspects of an embodiment of the disclosed subject matter a
DeviceDrivers component may contain device drivers for various devices connected to
MSC 10. Device driver classes in this component may implement the methods in

abstract base class: MSCCommlInterface. The device drivers may be dynamic shared
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First-In-First-Qut (FIFO container for nessages used
to communi cate anong server conponents, and may be

wais@d/1iBisiVECVessagePunp to store and retri eve PEFESET013042

According to aspects of an enbodi nent of the disclosed
subject matter a DataAccessService conponent that may
provide a high | evel abstraction |ayer for data 5
access in the MSC server 20. The dat abase server 20
used for the TCZ 900X dat abase in M5C (with OEM and
MSC schemas) may be PostgreSQL. The |ibpgpp package
may be used for the high Ievel C++ APl to the

dat abase. The foll owi ng exenplary classes my be a
part of this conponent. (1)MSCDataAccessService nmay
provi de a high I evel database abstraction |ayer

Histamés sohRatuiad molnwl didketa b@acﬁfedt\ﬂﬁqoﬂﬁﬁe‘é@npﬂﬁtgém@mc 10
used CConnectijion may be a class that

C.
i FR5FE n’i‘ér??g I\/E@o% PRI for ardgyice oy exdhe retrigeaibnsseiak mumber, the
cdvitRGhayt Rtridie tideraRaembdr @ld%@@ ﬂ@@ﬁdeﬁﬂfﬂﬂ¥ dBGicOH a message

| ready o iich can be used to execute
JoRTE dne Frois APHGT I Ser S A FPREUTE: 0 Followih sremplery class
rrﬁﬁ)ebeél &rt of tHiS&nfporieR. N@@E%%Hhﬁl%f'acg%ty% Lel&ds IR |prov:de:s a

t hat s the results returned by execufing a

ho query
orendaed faﬁx toheused hnal [eyigp dpxers elm O\cemmynieate Riith the physical

Cde¥ices.aPhS MIMYS mad AsAAE QARG 4R IS Qﬁ’i%rﬁ“ll? boftfhunicate with
enbodi nent of -t he di scl osed subject natter

SEEGHT B5aehsy indepeadrpicriah Priesgrophssdi EGB/IPHQCI@@@ GISB, ZORBA etc.
and acgepsdiapfs Apkcts %E‘Hh @ﬁ%o&n%eﬁh@f the Qls ¥]%rs?] ﬁ%?é'ct atter
ccordln to aspects of an enbodi nent o scl ose
mpogentgpey Po Hiizadewhichrmpniapuderaye pemare instances
PSR 08 Y5 EL 0 ATy e
% {0 keerannesling)apaaratusaand alsnh@af omwm nlyighXereb blzstrpction for
@oﬁﬁﬁuﬂ’f@a\(lotﬂ%e?«v&ﬁrcfev&gs btd &.Ie‘iéi’@@ Qﬂ'%gxt 20. Communi atlon to devices
MBCDat aFor mat t er may ass t converts dev
dErmaidn %M?G§E’6’ﬁé%@ nt@aéi@ doag tsing Nehuudtmeagmamw)
tﬂféENEE SornfaHEd m(a?lbg Lo@%e%ﬁtb(ﬁevf&r%a @Cﬁarsglag MS %Ch device

use Neutral Language Fornmat there
d)ﬁfqre Mﬁ) |37 sah sethe slevige. Tbe fglaydngraxdmpleny aldssés may b@part of the

tﬂm&h%rfg&vdo‘ﬁ%nbﬁ‘t t Ii]f ﬁﬁeﬁ&ﬂ;%%eﬁ%ﬁﬂgé glg,ssI t?lat provides a

aspects of mbodi e
hagh ksve a‘\PU@oM%bﬂDanm@meﬁwmh devjces o ﬂ“hanenna;iseba o instance of

dﬁis\éﬁars§ fd‘r%e%ohﬁéﬁmq%g 'a‘f)ﬁﬁslgﬁgpfro%tl@aqid %ce %hlc? to MSC 10. This

Devi ce driver cl asses
tCIRSS My IKeFNYicate pith rtb% resprotizve deviss by m@@gmﬂqﬁ@rc{rme

ToRfARL® tHE MS@&:HBMQ%&ME&%& BRI B BRCDevicelnterface may
also serialize multiple communication requests to the device. After loading the device
driver, this class may first call the init() method followed by multiple set() methods to
set the device parameters. Then the MSCDevicelnterface may call the open() method
followed by multiple write() and read() calls. Finally the MSCDevicelnterface may call
the close() method. (2) MSCDevicelnterfaceDAO may be a class that.is a data access
helper class for the MSCDevicelnterface, which may make calls to a database from the

Devicelnterface component from this class. (3) MSCSocket may be a class that contains

a generic TCP/IP socket implementation with wrapper methods for low-level socket
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WD 2007/ 143151 PCT/ US2007/ 013042 |libraries so that
addi tional devices can be added w thout reconpiling

wWo b@7NVBI510 operating code. If a command exi SPGT/US200A013042

device to, e.g., retrieve its serial nunber, the
device may retrieve the serial nunber and use it to
identify the device in a nessage |o0gging the device
and/or in device status reporting. The foll ow ng
exenplary class 5 nay be a part of this conponent.
MBCConmii nt erface may be a class that provides a
standard APl to be used by all device drivers used to
comuni cate with the physical devices. The MSC 10 nay
use this abstract class to unifornmly communicate with
various devices, independent of the protocol used:

-E@H{rﬁtﬁu@eﬁﬁ)lﬁet(@' MIBBer/eldRRe1GhEy bd's eﬁgéjﬂhﬁgus%)t}ﬁ%g@s&ket class to

an enbodi ment_ of the disclosed subject matter a

D@\ﬂl%@m therseres side 3B htockehroprections. |(§)eM,_C\Q:h_é$§£&'§E may be a
| sl 'ﬁgﬁ uSRGhOMITH Rkt Wﬁﬁplerﬁgntttné 511&1‘? diae PIQfli/IfI J@)@ket

may be used to comunicate with physical or |ogical
Fepnedions.n  the | CE9 | aser anneal i ng apparatus, and

al so ' '

o R BB LB BRI ALY Rl pyer «
=2\ pMugicdion eeraponepbraybe Mgt tolfeciNBE eammpnication

a%nv@aﬁ th@mgerualmwm A9 n I FRbodNffcbmmhmication,

The NLF conmands may be converted | Ato De e For mat
(%) ferronirp] er fop repattingoiais éwo instasces efibis carrmogerﬁtmqyobe used in
thscAerler oo, ik1Qichnl 8K i oI AaR 25 fdrfaal?@? HEY¥adE and
part of the Device ace component

NEStRvs CanmManpgaraispdiprisiatus m¢sasgest Kantrph messdges may go in and out

M 2o of t Vi

IBheFee éeéﬁepg_ r? ep{ n‘g@g‘oﬁ (J:bg d?)r?m?t EI 'sgtlg F@ ghies og:e ° ngag dn?}eéo out of
cseTvee am Ewytmamthpwf@iemlunbﬁrebwa&aln sk p@ﬁ@s,ahe a@hewatt@ for the
I\@GI ;6) to l-Fllﬂli a'lg C% {gl?ig 88%56&?& 'hbe foli'l%wmg exemplary
respectlve evi ce E 'Ga I'ng a devi e
caessen may be aoalttlwéthmmmnﬂ nterface abst r act cl ass.
The i | s kze '

. éé@i&%lwatyhb:e d@orﬁrﬁﬁﬁ%% eIP[EI&J%ag%j IB{:]tg/een the GUI

conmun evice

. t4Heardighie saverdil, whiich miny gsecTGR/EP mkeﬁlto somominjcateheith the GUI 40,

i gt O nethod t t
R TRLAN 1 S T ALl LIRS B when
che bonﬂmtlmpmm beustitialdly Qﬁabﬂl@hetcbﬁ\mi tbg/thtﬂMlOL the semver ZQa(n)ay

Ry BERE o ok e Redec B R KSRl Hep B Ap R formarion.

niag., ltlee asec A esd/phencrypted pasdwbrd, and,d§ suthéreicpion filaghe server 20

&g{l)é %g@g%&gggn\é%ﬁrgcﬁéﬁ{l{é e%lga gﬁ}/ste'ﬁ%k%a? %l lraocrln hh%t may be
cﬂsaég? rec8ive MBEBY mhessagea yrobethe GllTadkerbitad acdmiaaaged byahe
%@g%goﬁﬁdﬁﬁ%? SA‘da t56b %Fs’&‘m & 'yorﬁnmﬂ ngovyger RB%hd so that its host

eveél
component thread does not get blocked while this thread may be waiting to receive

.messages from the GUI 40. (3) MSCUIMessageTranslator. may be a class that

translates client side messages to server codes and vice versa, and needs to be thread-
safe because both UICommManager 370, 370’ and UIMessageListener can call it.
According to aspects of an embodiment of the disclosed subject matter a

' StatusManager 350 component may monitor the status of all devices, and also log status
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36 WO 2007/ 143151 PCT/ US2007/ 013042 conmuni cati on.
(4) MSCServer Socket may be a class that uses the

wO/B030est class to inplenent the server si dePdZB51087/013042

socket connections. (5) MSCO ient Socket may be a

cl ass that uses the MSCSocket class to inplenent the
client side TCP/IP socket connections. 5 According to
aspects of an enbodi nent of the disclosed subject
matter, a UserlnterfaceCommuni cati on conponent nmay be
used to facilitate conmuni cati on between the MC
server 20 and GUJ 40. Dependi ng on the purpose of
communi cation, e.g., for control or for reporting
status, two instances of this conponent may be used in
M5C server 20, i.e., U Control Commvanager used for

aRiRbdgeb iMRsTaaeverdnd THe IRk erERpRNpaRaes ma%@ fp% of this
st at us nessages. Contr ol nmessages O In an

GPmpprent=d) y&%mgu_agsg maybgrp %@Stsgatgpgs@aw%mssages received
Fot WP IRSS ROGS s?@é’m QB! ¥t ARy Ql% cféfate a?ﬁr%ﬁ{aggg stamQXOp to

may thHerefore be unidirectional. In ses,
sentnuonslypellfdsvices for tayiy stawstandiifa fataltesror Ilﬁedetecwd notnfy the

C
ggg@n%{yé\?es{a'ggrﬁa@;dgéﬁ b 3g§é§tgtlﬁ§[§i na% éfd)}ngg\% IQQ:lass thai%cts as a
@19%1 mlhdmmm Mgﬁ& agenAthi Calld ora daﬁat@w from the
M@ Iclas‘supn W ik ﬁcﬁ'ﬁ\ﬁﬁﬁ cl%g %g §432%§ sLL(%E may bea
P so s to co nicate wt

mhﬂ;is et peldsidevices dhrad cwmuogsimppb's danebscfoa@nwtams The

TSR e L B ORI

ory @lsotretrisyn Melutd fon ciyain parasstdars fonhibe Gefrices and
%gs &8 q-le' éﬁi‘%f gh@gdéé‘gtr?_tgg@édﬁol&n a S%Q-uﬁ g stem c%ﬁuﬁﬁ%gg to check

or encry aut ntication
fl ’éﬁlfegmetq@entsesranérotlm systeip ardevice gerametess baverrscedded their

%Q Wh ey eﬁ'\hgtaﬁe gret tﬂghlﬂeﬁﬁto‘ﬂegf?@nﬁ? gé&ﬂ% ZEBH@wmg requested

use to’'recei ve contr nessages fr
@p@@smmmwmamrd sthpcted élammunmmm@ogm erBarOgr Vi ing

its S :
ThleEng T, (R I 1608 PR pE o LG Bl ol e
tfhld@aidgreuymplammmmagdst foom eciatabeseZJ‘BayT’es sagmsthe stamstlhep to
Transl ator, may be a cl ass
%!e{ég} r%gselxﬁes C |en %i de nmessages to server codes
dietiSystem <Sysem Camdhand @ds Args>beSystene SdmnsakieR dseltstus e
4 I S n
ﬁl?) U{ ccor gllgﬁ% V%hogggegtc g%ggan;dnwg Eb %lceg Pﬁga"d

diescllts?sed subj ect matter a

DeriveStatus <Input Param Names> <Derived Param Name>

(4) MSCStatusL.oopDAO may be a class that may be the data access helper class

- for MSCStatusLoop, with calls to a database from the MSCStatusLoop class being

made from this class.

According to aspects of an embodiment of the disclosed subject matter a Job

Processor component 312 may be a component that constitutes the workhorse of MSC

. server 20. The JobProcessor component 312 may execute jobs usin-g a command

interpreter like Python with command callbacks from the command library manager

316. The command callbacks may be categorized into three groups, (1) Device
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St at usManager 350 conponent may nonitor the status of
all devices, and also |og status 37 WD 2007/ 143151

weIN/WEAS07/ 013042 nessages in MSC server 20.Pd1es2007/013042

foll ow ng exenplary classes nay be a part of this
conmponent. (1) MSCStatusManager may be a cl ass that

| ogs status nessages received fromanywhere in. the
system 10. It may al so create and nanage a status | oop
to continuously poll devices for their status, and if
a fatal error is detected notify the 5 MsSCJobManager
310 class. (2) MSCStatusManageer DAO nmay be a cl ass
that acts as a data access hel per class for
MBCSt at usManager 350. Calls to a database fromthe
MBCSt at usManager class may be made fromthis

gbﬁlﬁﬁmdé B MRmlAlaoh d@YceF ?2)31 DafalcBfndndd ForRatd t?ansfer with

evi ces that conti nuous devices for their

shanSQ 10rangl (3WSY3Plat°99LI@%}§S ferycompartienting dthibe MYS 10 oThe data
{ m2ha f 5% m%%%#ﬁta{entqé l%ﬂ@ﬁw ergf ?aQar commands. The

tatu SO retrieve Va ues certaln
pf@lﬂcaweg smnphamnltaﬁes vhey be e parrod thip eemparieain ¢loMEEdolilgpcessor

gsqz A}%e%%&%kgaﬂe 30s &dis awﬁoﬁyr&&ﬁpataomgéeﬁo%es

eti me counters and Ot her stemor I Cce
salikacks om fByvthow serinsig¢ngine jusing tha MSES omangh dbraryMapager 316.

nﬁﬁé l\ﬂééf)obg’%cetsé?ﬁ ngjl de%gdet heBE&LS é&f‘lglsqgﬁ'le%d FB the MSC schema

fol 'owm ng reques ac Jlons pop up one or nore
Sh;ltaée&ee&ﬂ d’x ue - CGomma brargyianagenmay be 8 class thaheqrtaigs callbacks
15, SR S0t 08 LS.l OB PHLEEA (g
celtpasksld 2} dasarcallpakaond @)Wugﬂem@aﬂbﬁvkbprme seliragks ¢a®cm0wde
g\r/nngﬂigaéo% Q\ﬂthgﬁﬂg 'dg% an%aié( i\/lst cke lJcl?ll:) ?He@?ﬂs’&ma for system,

gs> <
'Belvlcaand wlpetimvamamﬁtsyvﬁemmmbaqks eammmmjlldmmemg%hﬂggmg and
< ?% &' Resul ts>. DeriveStatus <Input
ram d Param Nane> (4) MSCSt at usLoopDAO

rmy bel'te follcawmgtdxamplwy ciremiaheé caltaeksaner be supploped from Python
class for MSCStatusLoop, with calls to a database
£FURE t he MBCSt at usLoop class being nade fromthis

TediPrvic2xDeyteNeimeg {Revasfipoinandt <Conembrotingent of t he

L Sl osed ect oml rocessor conponent
%&Pfate <Ssy§Pcorr°pnc1)Irr11%rrlé> <ﬁa'tnmcons%tut es the workhorse
dﬁetNBme«mtR/eeamMmﬁhe JobProcessor conponent 312 may

PROHLE Jo03rMNAHeS SAPIRAV alue>

LogMessage <DeviceName> <MessageSeverity> <MessageText>

LogParameter <ParamName> <ParamVahie>

RunProcedure <ProcName> <ProcType> <ProcArg>. <DeviceName > is the name of
the device to send the device command. <DeviceCommand> is the device command in
Neutral Language Format (NLF). The command, e.g., “GetConnectStatus” can be sent
to any aevice. The response can be one of the two values, e.g., “OK” (if the device is
currently connected) and “NOK” (if failed to connect to the device).
<SystemCommand> may be one of the following (1) StartStatusLoop, (2)
StopStatusLoop. <GetParamName> may be one of the following (1)

Data.<UserParamName>, (2) Device.<DeviceName>.<DeviceParamName>, (3)
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interpreter |ike Python with command cal | backs from
the command |i brary nmanager 316. The command

w@alorhaaks may be categorized into three groupBCT/{182007/013042

Devi ce 38 WO 2007/ 143151 PCT/ US2007/ 013042 conmmands
for conmunication with devices, (2) Data conmands for
data transfer with the MSC 10 and (3) System commands
for conmunicating with the MSC 10. The data object
manager 320 may facilitate the inplenmentation of data
commands. The follow ng exenplary classes may be a
part of this conponent. (1) MSCJobProcessor 5 312 may
be a class that executes jobs using a Python
interpreter, and al so provides callbacks froma

Pyt hon scripting engi ne using the

NECERERBASAL A MVIBASEP 3 AR NamER e (4YBCIObPr ocessor  may

e
. decode encoded scripts retrieved fromthe MSC schema

Searanpnset- ModyloNamersGiompeacatiamey MrrranepdpragName>, (5)
ya%h. £SAPamANR &S STk adhs, (i)ofask!l?r_aﬁi&ﬁamﬂNamﬁ>, (8)

Scrhgtin engi_ ne, whi'ch may bé cl-assified into three

drasdjgmeg irgRegipecdl) baeNextRedpedai hReqips Nagr§12)
0 idePirstitiE NP1 _9?%&?%&37{&9‘3%% Q ﬁ&aﬁckmﬁgbﬁgrﬁwﬁh& (15)

comuni cati on_ w evic ta call can
dmageNawey (16) nagsr <lmaggPgramNegnsem devi ce and reci pe

| . |
par ams%%aan%ﬁﬁét@g‘%&?oﬂﬁ?@g:ﬁglﬁeﬁ%llﬁw%ﬁ gy @@ﬁgs&?&m&%mz )

| oggi ng_an S tron

SRRV S Peseemiraey (Dvindele <Dodadikme ey iodeleBarspdiarset, (4

; SN oo o S

O BN NI R R AR e SRR R

<Syst enierspgadaverityd mavrkeAangof tee fpHpwin st { PataldndQ fBrror™, (3)
e 7 I

A (oo R, SRR RS e NG Ll g SRMRRAGme>.

Isdgreiamet @ay bptheaaNmgnaa stergd progafussin Faen¥SEcndigme database 24

| ﬁwﬁ%@e@%mp&m Je>g§/a\g %Eecciéaﬁéé g&% N@P&ug skrefuld€ed by the

name of t vice to conman
Sued preceinre aelh"( s fonmorieali resulicsshamdhél "1 -nfor Kefatemad cursor based

L ge Format (NLF). The conmmand, e.g.,
"GEt%%nnectStatus" can be sent 25 to any device. The

r es por{8 EMS4ICammandintefpretaemaybe aayrapper ciasg for th@Rythén tommand
i L $1, Wohi I "NOK' (i f
FARPAGY TP shictohy Kok GROARERSHAn Bifhs. " |

Lifetime counters of components in modules can be consistently updated by

using modularized Pythén scripts that can encapsulate logic for updating the counters.
‘The Python scripts can access lifetime counters or any other Module information by
using the GetValue and SetValue commands and passing
Module.<ModuleName>.<ModuleParamName> or Component.<ModuleName>.
<C0mponentNaJﬁe>.<ComponentParamName> as arguments. To support improved
error handling, the Python scripts can catch exceptions and resume execution at the next
image or next recipe instead of continuing just with the next lot.

(4) MSCDataObjectManager may be a class that implements the data retrieval
capabilities provided by the Data callbacks defined in MSCCommandLibraryManager.

It allows retrieval of system, device, project, lot, task, lot and recipe parameters. It

allows setting and retrieval of user defined parameters from Py‘thbn script.
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<Syst enConmand> may be one of the follow ng (1)
Start StatusLoop, (2) StopStatusLoop. <GetParanNane>

worego7hes1iohe of the followi ng (1) Data. <User PapErbiszoez013042

(2) Device. <Devi ceNane>. <Devi cePar anName>, (3) 39 WO

2007/ 143151 PCT/ US2007/ 013042

Mbodul e. <Modul eNane>. <Mbdul ePar amNane>, (4)

Component . <Modul eNane>. <Conponent Name>. <Conponent Par am

Nane>, (5) System <SysParamNane>, (6) Task.Nane, (7)

Task. <TaskPar amNane>, (8) Lot.Nanme, (9) _

Lot . First Reci pe, (10) Lot. NextRecipe, (11) Reci pe. Nane

(12) 5 Recipe.Firstlnmage, (13) Recipe. Nextl mge, (14)

Reci pe. <Reci peParamNane>, (15) | nmage. Nane, (16)

| mage. <l magePar amNanme> <Set Par anNanme> may be one of

t het f Qlob Wdr P@et(%@?b@ai%ﬁf)ﬁ’é}ﬁ ARy bé & katekeeper of the MSC
em <SysPar anNane>,

%%&r %Q’e«%a*m WMWPQ'%QS@ICQF%WHW%@S,ﬁW)he GUI 40 and control job

(EREARIAN tThe YL iR DRMBses TR RO Bﬂ\lﬂg%m?fgﬁffﬁgﬂg iR oBManager

Name>. 10 <MessageSeverity> may be one
39) m%’i’%ﬁdﬁﬁ thatrgspgnds tq ty coptrelgpessages sent g therfgll 40, and also

(dlified e @UT #F6¢ M}@iﬁﬁcéﬁ@lﬂfv&ﬁs fi]tbefa&ﬁ%ﬁoﬁsin ttltheﬁer\éer 20. The

<Get Par amNar ne>. rocNane> may be the nane o

¥ryiges the jaisan thenebraueis: dbhwdSQlobManager730 uses.

WO BB BssordY RICLLBRE jSTRY IFRE (M§@J%ntaé&e3 eceiyes
result set returned eg!)é/l{tg‘gdhstore procedu call
cr

notifiatiqay fipmn thelnhSeh at pjob mayberadtled wrthe jabgqusue, the

asefbbManabE53 fend€h codtl nll\%g%émg& &b Q%k%%{t t € the
a_wrapper class tfor the Pythom command T nterpreter

Sisplayii thjabeapene alf tharel aesascigbe inrthe frinquege. the SClobManager 30
UL P S A s i,
S the devierstin edmownctate by amaingaypre-defmed fthadbygrojdve (2)

MSOTSMFanageDHAOC RYERN, &zﬁﬁ b PleSs ﬁeﬁﬁegr%‘f&sggg‘r thi i\féé]%ﬁl\danager
counters 'o'g_—any othe dul'e I nfor ion by using the
@8y andl makegadls Se e Vatabase domm thediobiadagrasompgnent from this class.

Modul e. <Mbdul eNanme>. <Mbdul ePar anNane> or
@npomt@himgﬂgwy be a component that schedules jobs/projects for

o0 RNhDIIRR ATEP PRYNE %@g??ﬁgﬁﬁg%ﬁw&%ﬁ ’{'h;éofollowin g

support inproved error han on scrip
classesee ke gt opthivermpangnt:  HUMSCdshScheduler 3 may be nebass that

@éc}dﬁ @Wﬁroﬁe’ét flﬁlé{l)l%léseﬁ&ﬂ%é BhERY, Rherfifds HEhEE ek&ition time for
W e nex . , '
each scheduled job, orders the'schedules from first to last, e.g., based on their execution

time, and uses the MSCSchedulerTimer class to wait until the execution time is reached
for the first schedule in the list, which can, e.g., be used to schedule jobs, e.g., with the
job queue running independently of time, thus, e.g., awaiting the scheduled tome to
queue up jobs. The MSCJobScheduler 32 then adds the project corresponding to the
first schedule in the list to the end of the job queue, such that, anything already on the
job queue get priority. The MSCJobScheduler 32 repeats this process until MSC exits.
The MSCJobScheduler 32 class runs in its own thread with its own MessageLoop,

similar to that shown for the job processor in FIG. 9, ready to process any incoming

messages. Also, scheduled jobs may, e.g., run only within a system defined pre-
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(4) MSCDat aObi ect Manager may be a cl ass that
i npl ements the data retrieval capabilities provided

whoowhesibat a cal | backs defined in PCT/US2007/013042

MSCCommandLi braryManager. It allows retrieval of
system device, project, lot, task, lot and recipe
paraneters. It al lows setting and retrieval of user
defi ned paraneters from Python script. 40 WO
2007/ 143151 PCT/ US2007/ 013042 Job Manager 30 may be a
conmponent whi ch nmay be a gatekeeper of the MSC server
20, which may respond'to the control nessages fromthe
GJ 40 and control job execution. The foll ow ng
cl asses may be part of this conmponent. (1)
M5CJobManager 30 may be a class that responds to the

S t . 3
o SRR Py S e e hed s D et Pdow and o
feearaing gngsszgs dan btermgsénf/ﬁacy fissed their wisddwbManager 30
services the jobs in the job queue. The MsCJobManager
30 usékhe GHe4 dsrrpretesiomotify the MSelnbSeh¢dyber 32/dlass when

i e
M&bﬂ;&m&mé@w thg Gchrdnleéd paojedtn exesiution tigwg by retrieving

ttﬁ ﬁ@%%heé&e??%%eMSé @clﬁe%z{ gﬂ%})arspg4 ;ﬁd ﬂ:! é\%ll@axmgfthe project

queue re are no
tm@mmﬁé@&@ﬁ@w@m&tm ajso bntqm!methc M@medulemmer

I\Ylpm?s clégs it Qﬁeaﬁg%gﬁ?d for Wikifhf Or @ pre-configured

t1 meout he devi c€s in a known state by

r unni @) Mﬁﬁ'&._hﬂl@fj_rifﬂﬂ_@néhblby Cl@ﬁﬁbljhebltuns (ipifs own thread with its own

'Nggslggé!%@/gg%g n%%g?xuxg?r ifhe gqtagrg@%%%gﬁ%r @EL:PE)G 11fd ass

cMS@Mﬁ@hchm I2rdasyo B e DASES chedutprimet WTaltsmmttlhhs given time is
%{I ?riltﬁthgn g t}ﬁ’&%ﬁ@ E/fg& BS(?‘]‘?ed[]ﬁy 3? Clals &9{%8 AR hds I%?atpsed and

es | obs/projects or execution us
pvéetiéfnr arehcpmijgroessagehizom|tes MG p'e%lcheduheh& m@ schema.

'(I'?)e R/géwggy %@Q Eﬁpgﬁ% % tf?aft Hyé es%rggglgﬂs}ﬁﬁign to and

draom wemhemstemsﬂm ME$ 80 dangsaw, SEIGS /SN figter fodecstandards.

et SHECHSR L AP IH Y Ao R v

eMSGut:rV@n 200The ﬁﬂl,ovsangicllams carhiee MBCSTthisdwinpoiiente¢l)

SUSES RN ImH e AT BXBEH A Ind M Lo LOACTPHea b0

us.‘éehqeo)f ddBEBerver qmtbsnaragg the sainten20 iﬁlmctlpnailtw,(ém QMSC Server 20
r ﬂg gtg{ﬂéj ﬁlnito% iﬁeq’t/lSE' sdfver 56‘ ﬂgelf I:f.%a’ds @&"Qé&a'c@x% guration,
t e SC eaul e one

queue up
NBO@nSdmitidlitas all3ke MSéhsqws’ZOtdomppna]te cOncpstemspotddimgit stops

J.taglbéonﬁ:onrsﬁtrs 3hd Efé?rﬁsgtw r%gé}t{/}f%r] ﬁtg 1%1? init rﬁ)pgn ?t%gz u?)f it zggo performs

eue rea
crash recovery if needed. (3) MSCServerDAQO may be the data access helper class for

MSCServer 20. All calls to database from the Server component can be made from this
class. (4) MSCDaemon class provides functionality to convert the calling program into
a deamon. It forks two new processes, creates a new session, and detaches the daemon

from the console.
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- IEYak Wl NErddle: it

25 job queue get priority. The MSClJobSchedul er 32
repeats this process until MSC exits. The

wo/BoIa8shedul er 32 class runs in its own threpdI/vs1007/013042

its own MessagelLoop, simlar to that shown for the
job processor in FIG 9, ready to process any incom ng
nmessages. Al so, scheduled jobs may, e.g., run only
within a systemdefined pre 41 WD 2007/ 143151

PCT/ US2007/ 013042 configured time wi ndow. They can
not be executed outside the tine w ndow and a warning
message can be logged if they missed their wi ndow. The
QU 40 may be expected to notify the MSClobSchedul er
32 class when wusers create, update, or delete
projects. In response to this notification, the 5

MBCJ olpalgitih &8 th%%bﬁb@éo?n%&gﬁfseﬁl éﬂ@mﬁlcﬂj?ﬁ $h€fface component may
projects execution tinmes by retrieving the project

demseflloconimgtisate wvithgle sunerdeviacsaionBeanMetnelogy 830. Also,

HBGE InceHGEMEL Qg L] A
MBCJobSchedul er 32 can afsg t|)hntLg’r?up% %ESE)%B tﬂrﬁerfacetotheLaser

NBESarydie used tnest diagnostigsdnformation fom|thebaer §30°ndMSE 10 treats
fBLMREENYs a(lgéic%(%%g%ﬂ&' %%E'cﬂ% iR Ri&d R 3@Lonforms
read Wt 0op.

runs In its own t I'tS own ssage
T MSEcsomdatatfeseTi ner nay be a hel per class for the

MBCJ olyg nﬁgﬁjilnferrfagg dé:gi ?rgéf ]\é]ﬁgglsdéﬁgﬁp ﬁ?#l-igécir {l{fﬁé Iséévgér{ %{gtches for

until the given tine and en notl
VBORsY) Srhersih dre BR ag shown intthe referencéditlhas Bheafodlewingmiay be

el i ; Lpcan £ ; bSchedul er

45 by b P TR S A R ] S CRE ot ha

provi dée icoPmsnicomtpagkagecoataihs cobirhonotagsheusedibyratiglackages in
- [ i.n EM, / nhLe . .

WEEETRg, Aty R s O T 3o St L Ab TG Btowing major

classesicas belpartwdikhis padkggam for the MSC server 20. The

foll i .of ' ,
I\/g ng"&&?lg%g{sqﬁ%?e %gﬂf{@atﬁ%ﬁ?‘augsrcgté]?{gﬁnts]&g%@ @Eoe ngli}glé(tll& GUI 40.
LafaultPanel may bethedtassclass for ald paneteusstl iVSTBHOv dt infderhents

v f uncti it . rver 2
TR S RS g e B 8 o o
isystetnflevel prdpettiss feys b databasefthggwrmbe osgd totcantrel thetbok and feel of
iddflallze er..20 ¢ qpnent.s.
SO LRl AR R B e R R TRHBAR yotfle Gt 40
WSEBynRarams:lasses provsleitig display ant updatesfuactionatity éftdyabmic

[ v i f eded. (Y] AO

ISR AL RO e et MR,
Aldntoded @MV E) desigibpatterf motn thé eonfied g maleimaireinty otasesbe
made f’[‘h%mcéd?rlng'c.util' package contains common utility methods used by all

packages in the GUI 40. It contains utility methods to load images, validate data in

fields, sort data in tables etc. The ice9.msc.comm package facilitates communication
between GUI 40 and the server 20 using TCP/IP socket API in Java. This package also
provides a high level abstraction for data access from GUI 40 using JDBC API in Java.
The following classes can be part of this package. (1) SocketConn implements the
socket communication using TCP/IP in the GUI 40. (2) CommandSocketConn uses the

SocketConn class to send and receive control messages to and from the server 20. All

~ the messages sent to the server 20 include the session ID returned by the server 20 when
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25 class. (4) MSCDaenon cl ass provides functionality
to convert the calling programinto a deanon. It

WO o00kRA431B0 new processes, Creates a new sessi oPCT/ERIN07/013042

det aches the daenon fromthe console. 42 WO

2007/ 143151 PCT/ US2007/ 013042 In addition to the above
conponents, an external USB interface conponent may

be used to communi cate with the canmera devices for
Beam Metrol ogy 830. Al so, COLDAS 824, a product of
Cynmer, Inc. that uses, e.g., a CORBA interface to the
Laser 330', may be used to get diagnostics
information fromthe Laser 330'. MSC 10 treats 5
COLDAS 824 as a |logical device and connects to it
using a device driver that conforns to

mmtmn% fﬁ?& @staﬂ—mﬁeﬂs?ﬁe Eéﬁ'ﬁr 2‘03t§'s€s ﬂﬁ*ssiegﬂo@m Md6nfdfte access
scri usi ng screen sketches for primary

§9Fté‘éln )Bﬁgn@s_mﬂfés&@wms the SogketCeng F]@?Fc‘@de‘Fqu Stat§5

Tﬂ%sefg?'s ‘ﬂL{Plghesix b@) Mﬁﬁ)ﬁb@ﬁﬁg&m’de‘é’ﬁ s&ﬂ&m%ﬁn&ftl"/ﬁ?‘devnce

[ owe ice NeC. core

S kalpa &ymbasm@omm(“@@gé’ééo (U Mswatabqtsep lsingghis
cBnnJcE%J%r 4Brockl r@% ﬁ‘lothg m@'lﬁﬁattabfserzﬁh Bé Exé@ﬁwaqg rétﬂeve and
start 6. Fihe 1 oW ng naj or | asses can be part
opdathidgtagadBgd0. Constants nay be a cI ass that

cont alm IE%E@&E Tl gk&é?éﬁﬂ%ﬁ&gtest zﬁﬁ a@‘:ﬂorﬂgs users to various
DefauItPaﬁa““__‘%‘Hﬁﬁ base class for all panels used
ifpatmigs inthe GU1 4Gplt emligntes ussr fogine tlt detaimings acepvenirel based on
%J: um%ﬁ ﬂ@@iﬁmﬁg%rag&g Ichh 88p SRV E s d@acﬁéglss t hat

| oads syst em | evel pr opert | es r om a t abase t hat
can beSQQSEﬁ’MBELEﬂnff his|clasplogsdpRr usgrpriagele igo thessystem based on the

'Ss%&f%ﬁ eSURg t‘y%%s M‘&%CQA S@sé’i" ﬂa@ed@bﬁ@y@ﬁmup-based

to st the 4 nPar m cl asses provide the

cﬂeslpitay Ifzthe sxqgmtreayfh?mnﬁmﬂ itq he uferdpsedseeuritp it gxpectsruser ID
T

SIS T b SRR PGSR U o o

abatatebdser Onthelethenhahdy ifdhe systens may etheﬁgured to be group-based

s%gl%itg{:‘/? e#;%éc s&Bl’%ﬁﬁ‘gﬁe ?Q&%‘r&‘ gﬁf&’é}gﬁﬂ u%‘faé édﬁ) 1eéirefer%9§cuve of

ackades rn th
uvhich t:e]nﬁmlrdftmgs thosenzal thenerglethe systindanows d\dtoas |thf: user using the

B RanRBE b€ rod Bl BN o FromTE SR MBIt user
tmmeEKmar 20 using TCP/ 1P socket APl in Java. This
PGBk 8 BB 0570 e Sl DRSO beomn
schema. There can be three common roles Operator (Process Engineer); Service
Engineer (Filed Service Engineer); and Administrator.

Permissions can be defined for each role usihg the actions they can perform.
There can be five common actions the users can perform on any feature: View; Create;
Modify; Delete; Execute. o |

The system allows permissions to be set at any level by the MSC supplier
(OEM). Permissions can be set at the followihg levels: System; Feature; Entity.

Permissions set at the System level (i.e. Database level) can be overridden by
the permissions set at the Feature level (i.e. Table level), which in turn can be

overridden by the permissions set at the Entity level (i.e. Field level).
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The follow ng cl asses can be part of this package. (1)
Socket Conn i nplenents the socket communi cation using

waawhiBisn the GU 40. (2) CommandSocket Conn UBEBUS1067/013042

Socket Conn cl ass to send and receive control nessages
to and fromthe server 20. All the nessages sent to
the server 20 include the session ID returned by the
server 20 when 43 WO 2007/143151 PCT/ US2007/ 013042
the connection is first established. The server 20
uses this session ID to enforce access control. (3)
Di agnosti cSocket Conn uses the Socket Conn class to
receive status nessages fromthe server. (4)
MSCDBConn provi des a standard connectivity devi ce,
e.g., a Java Database Connection ("JDBC') to the MSC

dat abggg, il Sk &lagédssommg.gg te: Hodl RAIWALEQH B SessionID,

in the MSC 10 dat abase can executed to retrieve and

sipicgtiease]R, sringBCtivoCoddirbea) eheakPermissian (t5ing SessingeD, string
?M@ﬁ&ﬁ@gﬁﬁﬁﬁ%ﬁ@&g@i zes users to various
e .

eatures Int "It validates user login. It
det er fihndgokis ¢dbsvedOrnethpd trasterhised to thrskiesesss Soragien feature.
ﬁefa«?%els gal%\@%cﬁ ﬁ‘?‘en“‘tﬁpc eisggﬁ&in% fnehl} lor bwgﬁn%e dtébled.
ecur 1 tyManager: I's class gs-In a user or a role
iThe shedk@enyissiont) beted w@n belveed wathgek figldtlgyad sequrity. 1f, for
rt A r- : '
SHARREL AP ] LEBEALING  BEESRAREH R, e
coméspgudiag panizterueerin thes@d1 sacher ¢rtapledidisablguidemtsed orsthie return

d e SWOI upplied. It then finds
#@geréV%H%éifégﬁgﬁﬁﬁ%Bbgggﬁﬁg user from the database.
On t heAroick®mshaymdonfig padkegsaidivernsamytolupdatosystgmrand device

- S e p

S BbB: RE S halon P WY gbcrpitREEbdiet Bl ey core
\phelcige codisplgyand update systdnosmhdevade ¢onéigeration phensygs.eThe
kno whpo. i h [ US| t m t r .
R e g R R S e B
tUseallp ene tgbemay bs dispkyedfor eschaderiqeattaclssi torlse MEEC b

D e oSl R SRS B Bk B 05 B e BBl Rom s
Eenyen2@r ) alsBetluivs eserEngfihastatisintsdgSdmvédten, Engj theing) severity

AR SRt Ob A" AL e RSBy B, G IRE AR R

fpatternceitntha canttéliensmbded and eiesv dassep eFdratisplaying sptus messages, the
f(?[?f i) lels:teég €6 the ‘gtgt%gls{;essag@’drkgglsége[s)%o% te s%)lsx%cr: lﬂ)e ‘An ice9.msc.proj
package allows users to create, update, and delete projects in GUI.. It uses the standard
Model View Controller (MVC) design pattern with the controller, model and view
classes. This package also allows users to provide schedules for projects. A project
may be limited to at most one schedule. Tasks may have a parameter to indicate if it
can be scheduled or not. A project cannot be scheduled if it contains tasks that prohibit
scheduling. If a task’s schedulable parameter changes, the system can re-validate the
schedules containing that task and notify the user if a scheduled task becomes un-
schedulable. If the user decides to use template based project screens for control,
diagnostics or download, custom screens can be displayed using the requested template.

The saving and retrieval of the project data into and out of the database can still be done
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25 The system all ows perm ssions to be set at any
| evel by the MSC supplier (OEM. Perm ssions can be

wa@edo7as3ishe foll owi ng | evel s: System Feat ur e; PENUB1097/013042

Perm ssions set at the Systemlevel (i.e. Database

| evel ) can be overridden by the perm ssions set at the
Feature level (i.e. Table level), which in turn can be
overridden by the perm ssions set at the Entity |evel
(i.e. Field level). 44 WO 2007/143151

PCT/ US2007/ 013042 Two i nportant nethods of this class
can be: bool is Allowed (string Sessionl D, string
Featurel D, string ActionCode); bool checkPerm ssion
(string Sessionl D, string permssionlD, string
ActionCode). The bool. is Al owedO nethod can be used

msm(ghb@haﬁdae@p&‘oj ) ﬂeﬁm@i’oﬁ eik. fa?ﬁ‘éﬂééﬁnay Be difnply 2 cARLBSS of tasks
is..not, allo t he correﬁcr)on mg menu "or_ button

B Gk rrediiesn. SOrihe ‘omebieries gigriny the G Wgan senvert the
peeecttdather land ifekitdbdiareh theEmbhidormdt .anfl e tefpRiIR! b%sed custom

si on (ge attached to a_task paraneter iIn
T TR R R F o sBIR T lg i3 dn AL P ras e he sRs.
GUI C A0 stiyResitsrd bt tledabeshePane kv td B ?ex'i €IrHaP for @t Fewing
from.t he fgheckPerﬂq ssion(). nethod. 10 An

CLRDISH MSYREU | e Pipesishedlo o mREPs may ngpladnsluded in the

sipbreRxport ofisnieees. A196\ thgihsdrl/Rpldch halc@BhAIRY mé)'tn&'ﬁ@&g)ported.
%Ec\igi/nParam classes fromthe ice9. nsc.core " package t

R RitaneY PYIEEmItGd ey Puet aprRipguYith thesame name
p&éﬁ}ﬁix@itﬁ TH& €xportedXaVIL ABeuh e caR be vauﬁeﬂkﬁtog:?{ o 8€tions: the head

onfj guration screen nmay be dat abase iven.

S C
Gﬁﬂi r%deo A& qngyre s intreriyy efihg gaporteddaism @ hashecances created for the
ekperedaadhtd @ thé 8odleciiOn addinbids ﬁ?th%@acﬁﬁ?gééﬁoﬁ ackage

all ows_users to View the status nessages Trom M5
ser veOmimport, ifthe hash qfdhfsb%eﬁeﬁtl@bdqeﬁn it arately the @ssh stored in the

m&ﬂﬁ@&ﬁ:ubﬁi&ﬁ@a&ﬁh &nbe did lépeﬁgo u§éi‘-vs/'ﬁgevn¥%o %rﬁﬁir?@agﬁhen

cont e(P It uses the standard
PRAES Beaiogbased pn Bses sheieet he control | er, rmdel and

Vi ew QrseRmsc. F&Eoeﬁba‘éraé@yeilmqsﬁfsafs lﬂ@cﬂ@ﬁ%sg&ﬁ?ef dbR&. &Y and

40 listens tq the "StatusMe ssag nmessages fromthe
DAY Eqcipeg anththeicaseogigied ymages mGEHc ktaes astandard Masted View

CofiftbBer (NWPVAS 8681@‘{1]9311,@% AR o &:ln%ﬂ@r %%!ﬂéi v1é\;v cHﬁ?e% Users

the standard WMbdel View Control
fat ?r@flwzmcwetsrvéln«scfﬁkdﬁm I These f?dflﬁéﬁf manaoweemal ﬁo[l@sssmshe file

PHtém P IGK 8 8er iS@rchly | (Qé"ﬁaréi’?t%ﬁgd fr{‘]atﬁ’cfn%fg?ﬁca%@éesg&lef th the

for pro ects A project
dig 'é%fﬁ ewgecwméeeﬂ p@trb&rmcme acrpsh fllerat The fonLgtname of

a recipe includes its folder hierarchy. The folder names in the long name of a recipe can

be separated by forward slashes (/). The GUI retrieves the folder hierarchy from the

database and displays it. Consistency checks for recipe and image parameters include
comparison among recipe parameters. The convsistency checks themselves can be stored ‘
in the OEM schema of the database along with other information of the recipe and

image parameters. For example, they may be stored as Image.EndX < Image.StartX.
The GUI retrieves the checks from the OEM schema, substitutes the values for the

parameters and evaluates the checks for true or false.

To import/export and copy/paste recipes, a XML format can be used.
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can be schedul ed or not. A project cannot be schedul ed
if it contains tasks that prohibit 25 scheduling. If a

wo amk/1831sthedul abl e paranet er changes, the sSysSPENUSENT/013042

re-validate the schedules containing that task and

notify the user if a schedul ed task becones un-

schedul able. If the user decides to use tenpl ate based
project screens for control, diagnostics or downl oad,
custom screens can be di spl ayed using the requested

tenpl ate. The saving and retrieval of the project data
into and out, of the database can still be done 45 WO
2007/ 143151 PCT/ US2007/ 013042 using the standard

project definition (i.e. a project nmay be sinply a
collection of tasks wth task parameters). So, the

t enpl W :
pr o) et iaaaeen <f/50 A6 Bfuelnd RRICH o FAPLERRIRK basy Vewing
fob ravite amddmiage infempitione Arbimpodt cceptesorme RCipgtor image as

[ X rd

Rl Mo P S o R T e SN o 1 Rhages can be
Xihpended to thesetistiog nlnatt otTlmag@asyz redipaviimgspeaivepridhenames of images

'um hl%r %&)BQ@)@E? 1® r‘gg ggstcn?%h?o%léclre t?n { fig{dﬁédé@g@ &%}ﬁg@,’qhe integrity
tolﬁ the expported filpdaade vkuﬁ@d bp nasmmg y hashyofiilnt exportsdigpterin the.exported
%?)cunqp rt can create a new project. It can error out

a project with the sane nane already exists. The
expor tAedic®imsd ot paekdge aiinwb @sals td areate; updatetand delete lots in GUL It

Su%%st g Q%gdag??\{l%cge?gf)%%% r(?og%o@e WS}’% ngn% pe ur\gltftl H’le ctongoller,

crea
fmdelhaivxewmwsesd data in the body sect | on and

inclu n, the headi nport, if the

hash o ?qﬁ’él/pr%t&}o%’e% |on§0 Ss%anbeusF%h t he hash stored

i Nt heAn kedisngots packagmallavsnaemsito greegenddletedicoplenyand ekecute jobs

er. T operation.c then ort
S50 eSO PR LR S 05 855 TR e tows
gbbsorabeurae irssteporccadineousupokit dt saheb endarecewpg/ccmmbl messages to

[ d
R85 GRS SRR ot o R eF O SRRER R rdthiog i the system
pedrte rThemuntber Ia&d content@iflsgstem sade| talamzhn\beelmtabhmn The
U .
S8y ARSI B AP SRR i v
Toetrblidrgmodél aadaiohylafses. Pdreanite dar hdkisraglohltm thegblb ps@ue the GUI
short

AW IhEN o Bipnl ripl ReFBRISH by A RS oh T pngptoz i
ahe AddJeb tQuéewrcdcrtad 00§ Slubtedtetbin FGe84r Cligking be tHieoEdie button
IS TSRS 1S BB el ek AP feced m 1.
H3erAlterhativietyg mrelescreen can be displayed listing only the parameters of the
corresponding lot or project. Irrevspective of whether the user supplied runtime
parameters or not, the GUI 40 can make a copy of the job in the database and add it to
the job queue. _

The add job screen 100 may also have a selection toggle 104 for indicating the
type of job, lot or job, which also toggles the list from jobs to lots. It may display the
jobs that are selectable in a list 106. Once a selection is made the user may click on the
OK button 108 or the Cancel button 110.
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dat abase and di splays it. Consistency checks for
reci pe and i nage paraneters include conparison anong

WO e@pe31par amet ers. The consi stency checks t hePEBRUSHS7/013042
can be stored 25 in the CEM schema of the database
along with other information of the reci pe and i nmage
paraneters. For exanple, they nmay be stored as
| mge. EndX < I mage. Start X. The GU retrieves the
checks fromthe OEM schema, substitutes the values for
the paraneters and eval uates the checks for true or
fal se. To inport/export and copy/ paste recipes, a XM
format can be used. 46 WD 2007/143151
PCT/ US2007/ 013042 A styl esheet can be used to convert
the XML to a text format for easy view ng of recipe
and i MRgachedilédi@bs 8o get £¥ded IPHEend bEAISSH- auéh%VVvhen the
reci pe i mge as appropriate. It errors out if
rS@E?ﬁE'éewm théie exeention Hme- J)apeadips en |a§vgtem|q¢a§égrae@mparameter,

h?the@@l@ saneatliet May BE c@%ﬁélrbd‘ﬁb bd Shmedl, theRGES ét@mébrompts the user
re I pe, |rreS ective of he nanes Of Inages

b EXeruHOE T 0. ORhe euer P bbb SR 1s conﬁgured to be

l@@cﬁnéfﬁﬁtﬁéﬁ@b &8 ekéfed Witkout %Fcﬁﬂﬁtir{g\’the qéert 'F%r R4 r;i
file can, be verlf ed by saving a hash of the exp

dEPTEsqAtioRet, éﬁﬁsﬁt? der tha G sHRMMAtion@aRbias and don the System Status
PRCle8 0B e BT SR S tHed: S‘iétﬁﬁia?améi&d%@ssééég el ﬁ'{e%ellvgf 80. The

in GJ. It uses the standard Mddel View Controller
(e ingarametpramaybe skt 1o the QLHd‘IQtbePIIYé‘ia“lZi@OWEWC%\mﬂmg the

\L(@Faﬁdn%‘é&%mn]—&dm/ﬂﬁ@s%hﬁt : 1% Nanfe; Kbipt MR 1688 Wéme;

used. An ice9.nsc.job package allows users to create,
&%P%%@u”@%%ﬁder and execute jobs fromthe GU 40. It -

al so aﬁ‘dr%se‘dsﬁis@s ta‘i& bad &5~ Wﬁ?ggﬁacg to AU uleRPY Iposition value of the

execution. It "al ObS to e run In ste
cUAEs ﬁw&agt\ﬁwemeler é%ﬁaglaéﬁaubsere@. wegta@dnthp@rystalhzatnon graphics

RegagesiiL a’e@orﬁﬂ%]ﬂf r o Lo dP%o ¢ BYa%{ln%ghe IrIam%l | value of the

dlsplays the crystallization grap |cs and the sy
Staggmaier, the ﬁ@%@araalﬁwr areseages dfons yhyt sarvest 20 g@ntanatﬁstnbutes that

: Cc%ﬁ b@%sgﬁbqgé‘i%ﬁe%'a}!@éh to l:h:)etalées%tﬁl@(ﬂﬁs@ t H‘ﬁes%ta%pﬁrgﬁﬁjnbutes can

Vi ew Control attern wth
chﬁﬂt?reqi irsthe Smetﬁb]&n@ tl’\'Fi dapphases Tes GUIKEran vee theerctio digributes to
a S
) Bt BORe ok e WiENGng P Gl a5 R, WOBPEH aein signal
astriskipr 2Rclametign tagky tSené angamaé og prenPar®@m a custom script
Idakaipiighed in FIG 34. dicking on the Edit button
brings up the corresponding job lot or project's

Modi f yAR deemsc.workflowy spackages pravides wstéth@roject screens. It uses

templates to render custom views to create, modify and execute projects. It uses the
classes of the ice9.msc.proj package to store and retrieve projects from the MSC
schema of the database. This package can be considered as an abstraction layer above
the ice9.msc.proj package. This package renders the project definitions retrieved from
the database, using the ice9.msc.proj package, as customized views based on the
information contained in the templates. Three témplates have been identified,
Diagnosis, Control and Download. Additional templates can be added as required. The
workflow engine in this package converts standard project definitions into custom

views. The users can use these custom views to create, and modify projects. The
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33. Alternatively, a new screen can be displ ayed
listing only the paraneters of the corresponding | ot

w@eoopnediect . | rrespective of whether the user Boppbioedo13o42

runtime paraneters or not, the GJ 40 can nmake a copy
of the job in the database and add it to 25 the job
gueue. The add job screen 100 may al so have a
selection toggle 104 for indicating the type of job,
ot or job, which also toggles the list fromjobs to
lots. It may display the jobs that are selectable in
a list 106. Once a selection is made the user nay
click on the OK button 108 or the Cancel button 110.
47 WO 2007/ 143151 PCT/ US2007/013042 The schedul ed

j obs al so get added to the end of the job-queue when

LRk G CLHLiRS tHRAEoVRS! the CXREIM I ABwWE IUFBK 1%p%@'sﬁgdé}ﬂ project

a system configuration parameter, if the jo

defiritigner Ursmg @ cegomi yeiwe dhe ysase cmnhsalekequwenmmes interactively.

Wﬁéneﬁgﬁ: ttlpeeEk' ke b 0 eor@(Sf:Hﬁtek@gusttJ}ﬁ \h&ps tlg‘ workflow
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%%fa'ta? tIPﬁ}eHStﬁg agg%e treréﬁ't? g:% ect bf {Jﬁ&?nﬁ g'f 'é%ﬂw custom
0] t I zat |

casse crysta n grap I CS an
1\41::14 byeetchmcmamustamanesegesumele@utummdpm ens to the

) St at %ﬁf e@%%godﬁé %acg(%ge a[lgé\g% tu? ?ﬁ Méﬂdzglgw-m&?orts generated

cbb’ylstlaus $ezmr|compgneipmrmb¢ systeenmg t he LogPar anet er

Comm'}%afofcﬁﬁ%ttge sg&rté %Zfr x enwls@lrﬂ%nt %qqh%egxl\%g%sde gl.,lbject matter a

m sse

anmrénele Designjcath lrmltsipac@tetbesq desi gm0 frtbn MSC pOsAst €.gm described using

Yﬁ%&f of the Stage CurrentY paraneter. If the gl ass

ubstrate is rotated, the crystallization graphics

need tTabled insthe sletbasti ceyl storel secuaitgyi ﬁdh)mkmdulbtg]trmdmﬂmgmd recipe
an% %Hgat¥%l uﬁll? ar¥ ﬁﬁ%lu %rﬂgntpﬁgfe’ wﬁﬁ%ser anc% %asswords and
St A0S PAr ane nessag e server contalrn

ahet levbluefabe tbent e.§5 theametie rQJs,emhdtcan i dsadtberssacarity ] ldee passwords

180 BEch 5, ARl ARy RSRE, FBLSRALLIERILES £ sorvic
Ahgomar ©s ekdmmsaatomnAetablmdanttmkt ®.g..0essioms, @g.noMdSGf: Sessmn

t'lra%lef o\l;vitgv%lﬂegfoléh“p g Pata: dy eas|s1% !{D Dtﬁ@'),(g? ?Ugerﬁ) Ok SﬁssmnRole]D

arm si an as errs
ESessiora]’ypemﬂUH MERagen; Sﬁemhsraml‘ane,uS&ssmnEndTlme BaNIEE:: Action

alcl?ssal magzﬁ)avecpecgilowm mz&c b(gles Q a(%lk%gﬁ\/l w, Wreeﬁe, Update, Delete,

roje een
Execute etc.; ActionDesc. A MSC :Feature Table may include: FeatureCode (Lot,

Recipe, Project, Job, Status, Queue, Schedule etc.); FeatureDesc; and a
MSC::AccessControl Table amy include the following: FeatureCode (PK-1); PermID

PK-1).

The PermID’s can also be added to the parameter tables in the OEM schema 22
to control access at the field level.' A MSC::Schedule Table may be part of the
scheduling function, and may include the following: ScheduleID (PK); ScheduleType
(Hourly, Daily, Weekly, Monthly); RecurrenceTimes (i.e. Occurs Every);
RecurrencePeriodType (Day, Days, Week, Months); Recurrence Period; StartTime;

49



10

15

20

25

tenplates to render customviews to create, nodify and
execute projects. It uses the classes of the

WO c@d/1mH61 proj package to store and retrieve prPOJ/E61087/013042

fromthe MSC schema of the database. This package can
be consi dered as an abstraction | ayer above the

i ce9. nmsc. proj package. This package renders the
project definitions retrieved from25 the dat abase,
using the ice9.nmsc. proj package, as custom zed views
based on the information contained in the tenpl ates.
Three tenpl ates have been identified, D agnosis,
Control and Downl oad. Additional tenplates can be
added as required. The workflow engine in this
package converts standard project definitions into

Sihsfrare. T'Hx?‘ﬂﬁiy -Erh?lllH&ﬁresg Gath ﬁ@d[h%éx%eﬁé@fﬂ”ﬁl@@‘ﬁ% @nd 2138
create, and proj ects. gT 07/ 143151

m@aﬂms@n¢§2 Dbk s e sglenttiowin Lsdhy 8r4cbiy aréMonthly on
e In‘ri]’iI %E@Mmﬁg&kﬂﬁt %ﬂlaﬁc&t@m\@hp Fé%ke)@&fve scheduling windows

I ons he custom vie users can

3l &b 284&cdl ¥ pod lé’df sheive by way wEiljustratprein the easpectiviesrreens
Qﬂfief \?g%%@@taﬁd Q't'§§ S fbe ?ﬂ@ 39fre§&%ﬁ€el9 lﬂ&h%ﬂrw %ly, Weekly

ow engl ne, hi nd the scenes, creat’es )
arhMeatdy mheslblnnga easjcap bgyeane theée bRsPQive BVindare? bﬂt4e2 4’ enable

Léle&ﬁﬁ%@blﬁﬁhﬂﬂ?ﬂ%? ahd ﬁgide?ic@g oh g hBﬁl@fl Ely,e\)éga{lj}g éuﬁpmonthly

e sane custom view Dy redirecting t e’ st
hesisages in the status window. An ice9.nsc.reporting

pac kag@ggld :J86sHeflre TtaBle'rhaéi inBfileY TGO BROT . EcheduleID K-1)

gener at by varl ous server corrponents int gﬁ:
Activelddivgtor (I'mis pe Erlse) NeatExeatiuiTimeitandfa MRE: :aleoSahde may

@gb:% aseg@e& ﬁﬁ(o)f Mbﬁj MPQM% @&Hp (J()J'{Egl Q@ g]ay mcmde:
DdadugeTDx (QM)EEDmPMbhtéE (PK- l)h@onhapa@EEmc,a?ﬁqseme@ umber.

I .
RSk RS RO S, M) F {98! B prpmne
\B'ataleQw, anfbal othred gpaEvyErateetenwglatechepliinons| Aof t he

: ' t ,

S8 PyBonenlrlfa Sl Tk R indlte, KA KT, CfponencD
t(BKtII);quIamNamscl (BK- U)s Baramd/ ajus; and alPIOdmegsneEimgjarmmwr related
Fi S I CE. 1. 0 - .
Fffs S5 I RS RREF 1 AT e RS e
\BatentRdiderfidl | owi ng dat a: Sessi onl D (PK);

o, ) RSl o aRaRE SRR GRESGRENRY B ket e
Rebipelldpandhia e Révépd tablepacaigmn Aot the P@maer oldi)D ( ¥nemled scripts
gax? gé gt’oregpxg %eedataq%lsg.t Fhe following parameters may be added to the system
parameter list in the database, System Idle Timeout (in minutes), Scheduler
Manual/Automatic Mode and Window to run scheduled tasks (in minutes), along with
the following parameter for tasks, i.e., Task can be scheduled or not. The following can
be added to the Status table, as, e.g., tyi)es of actions when the status checks fail, Pop up
a dialog box, Display an error or warning icon or Perform a custom action using a .
script. |

FIG.” s 42a-E illustrate exemplary MSC database 24 and OEM database 22
tables, such as an OEM_ form table 2500, e.g., containing form_id (PK) and form_name
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20 Execute etc.; ActionDesc. A MSC. :Feature Table may
i ncl ude: FeatureCode (Lot, Recipe, Project, Job,

wet@ragiisueue, Schedul e etc.); FeatureDesc; aPdI/asS2007/013042

MSC: : AccessControl Table any include the follow ng:
Feat ureCode (PK-1); PermiD (PK-1). 25 The Perm D s
can al so be added to the paraneter tables in the OEM
schema 22 to control access at the field level. A
MBC. : Schedul e Tabl e may be part of the scheduling
function, and may include the follow ng: Schedul el D
(PK); Schedul eType (Hourly, Daily, Wekly, Mnthly);
RecurrenceTimes (i.e. Cccurs Every);

RecurrencePeri odType (Day, Days, Wek, Months);
Recurrence Period; StartTine; 49 WO 2007/ 143151

Bﬁ/ W%QQKJ}DB&%&d tohR OEMt ﬁ)rmT{;‘drfabWleQSUﬁ id.g. Z&ﬁ'xtammg for

., using the GJ screens 2132 34, 2136 and
@ac an'vagablg-latgg, vasmblanworazvarrah@_@@wymaya@@ edt/pe,
" .
S doRR oD PR, PRI YolRihcor, WL bRy, ariable tis and
yetiddelintegnahdardowdso melnded mpy be anM%QLn?adamaMe 25 Khepaaining,
f il r t
g%gega%zaé{ld )Jfﬁ%s daa'i dg'g]]_\ggc vbgtef_gﬁﬁqgﬁlb §§O§ §5& @&'ﬁalﬁmg xseries
abd pessics vatayarf MSCFﬂ@Qnﬁg/_,vaDablleyale/@éQ@ gpntaawag,l\m&t Wariable_name

%ﬁgggﬁélﬂ@ g'alu%sda Jﬁ MSEN de%&? %Qnélﬁé %‘Bfet 3368 cWh{é@lﬁMQ g 2.

ena sel ectl on ng tinmes an
fdpwq@ledcwaeebbnnme mad¥4rjablaixalug datae édbgshand isowenpfexample is

ﬁlg'féﬁ e%ﬁé‘% Y ?OI \f}fethdﬁ aLehy l% 2530, each

?g %:"' gH l.Fel E% f f?q%ﬁAct Ive Ca%%r True eac

@pntﬁaiuwyespmxc fbesstand rbrittidate; and mespactivedb - tipetarap, Thtimestamp,
d : d,

%L,lb-&ﬁp& & b6 Bl wu@% el Mo PK)

BB olirebead) ¢aRiGidtjon teb\m@é% And\VIBE:_r8ubpasn calulatien fable 2532 and
a

YRGS UEREAIAR 32 0 Rl oAU E LD B e

géadrnd 23 amidieingy e patesdedvklynits id,Ab 1i8, Ib. capture_id, _capture_id,

G onpponent Par |l e y ‘
yg{{aﬂe’, T namO ﬁg% tllr‘gp u%’sk ‘%k?ue ii_gﬂ? %&k%g g%g?rgd’jiﬁugontam, e.g.,
Fl’aridmbaid,lﬁq fderained, kb dtlh'eaneqmdelbldﬂepaaanbgﬁbdanaeiaat ed
col u I
Fol dort IO 37 bF Rt e ARiOrRE DR S darabase
bebles] déul oern Spriosict tabéd B%@ohhmnu@pmt _pé (BB)pIpeojiest_name, .
pgc()j' «I:t 8esc, andt prgject type data, linked to an oem-task table 2544 containing task_id
(PK), task_name, task_desc, and task_type data and to an oem_project_task table 2546
and an msc_project_task table 2548, each of which may contain project_id, task_id and
task_sequence for the tasks in a project. The table 2540 may be linked also to an
oem_project_variable table 2542 which may contain project_id and variable_name data
along with variable-label, variable_uom, variable_data_type, variable_type,
variable_default, variable_required, variable_validator, variable_order, variable_list and
variable_internal data. The table 2544 may be linked to an oem_task_variable which
may contain task_id and variable-name data as well as variable_label, variable_uom,
variable_data_type, variable_type, variable_default, variable required,

variable validator, variable_order, variable_list and variable_internal data.
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20 RecipelD, and in the Recipe table, a colum for the
Par ent Fol derI D. Encoded scripts can be stored in the

walatahaxst The foll owi ng' paraneters nay be adeeriusmo7/013042

the system paraneter list in the database, System
Idle Tinmeout (in mnutes), Scheduler Manual/Automatic
Mode and W ndow to run schedul ed tasks (in m nutes),
along with the follow ng paranmeter for tasks, i.e.,
Task can be schedul ed or not. The follow ng can 25 be
added to the Status table, as, e.g., types of actions

when the status checks fail, Pop up a dialog box,
Di splay an error or warning icon or Performa custom
action using a. script. FIG' s 42a-E illustrate

exenpl ary MSC dat abase 24 and OEM dat abase 22 tables,

such |
For m 100 FBY A R B0 b Biost PR D Wich may contain
Pojedysdde® D pedject_tame praipdichesreandsoierukmg dats aad may be

ﬁgﬁ%ﬁ ?(5 ) M@é_[p%ginﬁl qagqgl?lf %g’rgglmr%ég g &9%@&@1%90& cHmesta.mp data

ormyv
asiwicl lab dogd: ateasadgy data. Theitabiid 2544/pay be linkedto @ndefratdsk , variable

[ I \Y/
V\{a%?e 9%406 Wh?c a)ﬁgc)ntalg tésﬁ dganlﬁﬁ) e?tﬁé_l_or{agle c?au %Ib\k'gll er%fable label,
ivargahlel enbmmrynaide ahtd\/B@enQarmble@ typebVaiabel Gefnltt ‘axruablngrequlred.

d i .,
Yafiifle yalitht SnQ8 T 1 ARORE i an@VaBSTe ARl AR
an MSChernhayalsabeé abinsctqible s2HGable2t &4 mihigh meay gon,tam

var i abl and varlabl vaI a n
(R SR di Bpr e PR and ol Pt Tl AR ol o566, which may

demruama)rmépt uiartaskbidevmwbk amieand taak] @quaica andi aaxaableANsble data,

I o]
S B ARY OB o T PR DL e
10 comiGi mI(h ghawfshibeway uﬁe)laknpld armoem devia talde 4530 dvhich may

b .
cBn %noée écte 1d d%vdgce_%%r%g?lgdr tmgF t?a%ae r%ﬁ 95 Oe gla?/ge Elamked to an

roespentt tableldST2) wlmebammooaﬂauudeameg_ id, eabt eu%ﬁﬂarumi'rdvsﬁessage
awb I'cul at t.abl e 253 .
GRPR SISt oty “Reun? iR1e 2% i gy 0585 e, i

tcahinemd 202¢] vahud_2i532d caing alifld'atagandetogm oetre dpeice ivagible table
| b.na

apt ur pture.id, 15

o7k R risSicgh Bin S8R Dara BN e et ag M b B RRe abel,
a@ﬂalﬂs%rﬂ,mhablﬁ data gype, variablel typ‘ebvanihblé blefamlteva‘tmble_reqmred, ‘

e and |l b dil.edata a. wn
B R R L B s R e
dat abafe tathtAdL SR may aise e ink¢Eotant el 6 eleﬁﬁd&ommtmii tablags80
Rért hegntay cont(a Je’vwoer o and cogl?nand name data as well as low_level _command,
df data_conversion, nif data_conversion and lookup_required data. The table 2570 -
may also be linked to an oem_wagrning table 2582 which may contain device_id, .

warning_number and warning_message data. The table 2570 and the table 2580 may

. also be linked to an oem_status_command table 2578, which may contain device_id,

callback_name, command-parameter, command_return_value and command sequence
data. |
FIG. 42D shows by way of example an msc_recipe table 2600 that contains

recipe_id table, recipe_name and recipe_desc data and may be linked to an
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proj ect _desc, and project-type data, linked to an
oemtask table 2544 containing task-id 20 (PK),

wo amRAmERE, task _desc, and task type data and POT/ER2007/013042

oern_project_task table 2546 and an nsc_proj ect _task
tabl e 2548, each of which may contain project-id, task
id and task sequence for the tasks in a project. The
tabl e 2540 may be linked also to an
oem project _variable table 2542 which nay contain
project-id and vari abl e-name data along with
vari abl e-1 abel , variabl e uom vari abl e _data_type,
vari abl e type, 25 variabl e-default, variabl e-required,
vari abl e_validator, variable order, variable-list and
vari able-internal data. The table 2544 may be |inked
| £ S
Ve PR RE ol Tie 1052 10 b RV i B ARE PN 0a0 e Bhi 2602
vantapli g foropmplea racis] &, deg_timtegaep andrlpabmssagm@ta and the table
reds :
201 S0 B R0 AL LR bl oty dp, Tpe sl 2600
viayi sl e limked toah miatlat_redipe M@ezﬁ@ﬁ/ whigh By way of example may
ROTLR0 S0 30 % Rl ADLBu AR Bl A Dt 1OKEC 303 hay
nsC_project table TC contain
¢antairglot] ithrlol vame ardriot qw@'fl%t@tanaﬂ be dinkeshig tb¢ mbbc%oﬁwpé to an
a r
%ggﬁr%)?_ﬁ?lhlg%é&gontglhﬂglf&g{é % n%@fl%ﬁ% a?ﬂqué[—rh&ga%a&ltaeand to an
anscw@It | vagigble @@:lmsagmgdat_ad, vatisble aisine azﬂMnnhly Vplae data. There

UhREE 8200 LR AP a2 S E B0 N

\Jalv_ltmhﬁsmmmiljob scquemabldetauom vari abl e-data type,

vari a b QU I
var’ S PP S5 SRAL byt BOLEELE B i ot 20
\cantagihgimage eidy eﬂcnp:éatdalma'gee namerayd ahage_bejuamce data, and may be
%1%8(2 f g?l:ll'lglil‘lgé ?r%l%s tv%rga{ljbge %ﬁ%? eZ%ggtcon grg}(% :?éealcp variable name and
\Manabibl ﬁlmead;itaaar%@&.n mfti_grhagealog, édntaiontgimagpr rldg legt timektamp and
vari apl e na t
0 e, 200 ¢ 0 ARLHERRE 0. g ns
vwb _chqueaye doatead be qmmxeeteétcaameeramiatqm aleiltpble 261 EloBntaining
V@%a%irﬁ%vg\%, ta%oﬁla %a e Ve?gPa!tli?s d_%glgoe sga%yl & qun@éJ liaeta %1?(? which table
|zﬁlma(sbrmﬂy tebalfiriked Thien ber| ﬂatﬂ5_7;ﬁramgtetttebllelwﬂqeidn‘m§a camtain
2 e
3PP hilhP e 8Pt hatdud vERG A B okl o,
commrﬂthlemaklep malyabllude A itde the cdbler2gl GCcmntzammg queue_id, job_id,

At ge.frase A0 RO A0 MR el i Aok R G hing

oendien_prefen; ivemidnd majod, vmsmm_bhmgnawmdapatchandwbﬂsmassufﬁx data,

Va%rrlrléac:kllclgédqul%|2622, containing queue_id, job_id, job_type, job_status, .

job_timestamp and job_sequence data, an msc-log table 2624, containing device_id,
log;timestamp, log_type and log_message data, an msc_air_data table 26236 and an
msc_alt_data table each containing xseries and yseried data.

| According to aépects of an embodiment of the disclosed subject matter a Data &
Message Mapping Process (DMP 906) 906 can communicate with a host system 910
via the ECP 902 Gem Interface 904 as illustrated, e.g., in Figs. 19, 43A-C and 44. The '
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vari abl e uom vari abl e-data-type, variable type,
vari abl e-default, variable-required, variable

wQo al07datier , vari abl e_order, variable-list and PCT/US2007/013042

vari able_internal data. 20 The tabble 2570 nay al so be
linked to an oem devi ce_command table 2580 which may
contain device-id and command nane data as well as

| ow | evel -command, df data conversion, nif data
conversion and | ookup_required data. The table 2570

may al so be linked to an oem wagrning table 2582 which
may contain device-id, warning_nunber and

war ni ng_nessage data. The table 2570 and the table

2580 may 25 also be linked to an oem status_comand
tabl e 2578, which may contain device-id, callback :
RRYEn o4 HERIE TRRE aﬁﬁﬁle{s offéPéH %HA’ ﬁgtufé%hﬂabgﬁs @hshx300, GEM

conmmand sequence dat a.

aRa PR drreating Weaspects afaaneemmmpmf tl@%ﬁﬁ%lpﬁﬂé subject matter a
I Rinfle
rﬁ%ﬂegﬁob Legig c?% lrg:ﬁﬂggﬁa\}@'ﬂ%z' O?S??@Ojg f&%‘rﬂ% $refad & Rn in file
rn@meussz ©09) onsi3rof tyyg enajerciofievaroepnpdnents BIGE @dastenPystems
mtJoﬂﬁé)P@mchEb@%Q %@t@hﬁl %@%unﬁ%ﬁofn?p}o%e%gggo with thcej latter
contal ni'n exa r ecl
Ibsglgmssﬁgse ansdatipndenviee lzeawee@ a 2601y hQﬂwé@am ﬂng MSC 10. The
r rd ab dﬂﬂli
t A 2 % us\é% T@f’%g @gﬁ? téog?‘al#%nsc bl%@}tf §04 t-[)heg(change
ttbmmésszs%to th assrvrbﬁ%wms ae& alsp wemnaynlcatecwm sherMS@t 10.
i d, regjdBRakh | RfonyR datR d PTEﬁul
tm@NEQQQZ ‘rlray gqglgﬁ%:an& lill%]f;%td ng%e and | ot fgltéescclzemgn of
data and be |inked to the table 2606 and to an
BTermpt- t abl e t abl € perhiGoni Ng Tot-1d, Tog tinestanp
nICzoaxressage dat @areA®obR ishh ilkolatlRipr¥dictisR tsd] feiHBricating
ontaining lot-id, VdtipahéiQlidpye, RiVh YAPSAR® PahpRature Poly
ata. There nmay alisgiliBén Mbmmbb&@bk&gﬁnﬁaumﬁg
ueue_i d, job_id, jof1ivR@tiod)ost at us
QRCP | mestanp and J[0R %blsemﬁtein%%@s with PactorsFHOS QMY
3%& topXanpt e ot herr r who §accd 846 thduipment's
containing | ”%&ehgb Jn%ga%cbﬁnrol %ﬁﬁaeTHQ@th%rBﬁrson who is
g g

=

N 0O 0

N < —
0]

mage_sequence dat a 8 BHRG h@h@, e.g., the TCZ900X
nsc_i mage_vari abl e t i,% PPReCOBiAhdENY | Mage_ Fd

a\flb&bi e=Tame—and R?Sg&r%héﬁ%sg ﬁ%c&ﬂ%‘ﬁé 'P@Z9OOX equipment
nmsc_I1 mage_| og, cont aVlQlt 2% L i mestanp and

15§EMJ MESSayge dat =y Géﬁkﬁ&%&aﬁrﬂénfi@é&ﬁ” e 2610 Hay

STt a0 Td,t abr iR Falipmenf Eomni il Standddd_oe

REF ed—toan Uc"—§é7ﬂ1*c&?du‘éﬁ)'r%q ipnfent and Maferials International

Kyart ng Status Variable
DV Data Variable
CEID " | Collection Event ID

The following design considerations can be part of the design for MSC/ECP
900integration, Multi-Process or Multi-Threading, since ECP 902 and MSC 10 can be
two different processes running on the same server, though being also designed to run
independently on separate Imachines as well, and also Single Thread or Multiple
Threads for Interfaces, since ECP 902 uses an approach similar to MSC 10, where it
uses separate threads to talk to the HOST 910 and to communicate with MSC 10.
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status-nanme, tab_id, status-Ilabel, status_uom and
status_sequnce data and which table 2612 also may be

wo 2ovRad1sD an oem st atus_paraneter tabl e whi chP@BEYS2007/013042

contain status-nane, paramneter-operator, paraneter

val ue, and paraneter status data. 20 QG her tables nmay
i nlude an nsc_state table 2616 contai ni ng queue_id,
job_id, recipe_id, image_id, task-id and state data,
an oem version table 2620 contai ning version_prefix,
ver si on_maj or, version_mnor, version_patch and
version-suffix data, an nsc_queue tble 2622,
cont ai ning queue_id, job_id, job type, job_status,
job_timestanp and j ob_sequence data, an nsc-log table
2624, containing device-id, 25 log_tinmestanp, log_type

and | @ IREFARGsHRI Lot ﬁ%mlrﬁéﬁtn@%@d&a@ée@ sBbéSenARg,
an nsc alt data table each contai ning xseries and

yempuairatign hetweer BedVi§ 10and thp8EES vepdersolmptsamax he provided
Q\flthtehgenghé %&ﬁ@gal%k'/@h?&; mE‘}aElfs@ be BxtRIA & all@%ﬁ%@&f‘stomlzatlons
p Pr ocess can conmunicate with a

ﬁmreé ¥ eadhuserdo Wémh@@mgmzcl@mwmﬁwﬂwmmggrOVIdlng

bt Y de ?&Qldcorceogthe sc Eb rijo? ha‘?e:"t? te BOHR84 o Ug oé% standard

WO 2007/ 143151 PCT U82007 3042 esign can in

hM dntprfachy eigs @H¥Idribrpry P Hin MERpsR0 nremﬁ@a é@@glasses that form the
%.F%%QIQ of %c%ﬁ@o /G ?-fbrs hfkgfatcg \QﬁlgﬁEfﬁse f e reusable,

i ment of e ubject nmatter a ys
bighr guiality, stable, md:mj@miabhao mqqétlwsz@@@«nwé wéwqbeesld users The

' {u&%ﬁ'h{eﬁgtxbﬁ RiHldddd fdrh e 19%?%% @z{ﬁﬁﬂagﬁa@:bf&%@tﬁ é)?é;c%lgﬁfto

maj or So war e conponents
@oinimise therimpact dipd iBeRnEdRtiOEchargeain @WhendRCJAtprogesses. An
> |
ALV oot ol R mA eflive B AAUAED SBBecly xcaquiing
PBEeiRs, iftledinECR @6 EGH, the 6EM E@@n@@()?rwnﬁ ¢tre GEM Message

lldrgcfegg ¥ne 8EY R A?Sn %Mh'e %%iﬁgﬁ B h%%@@g mﬁ&&%ts interfaces

nessa es to t actor an also co ni cat
wiitththe KENBad SDR Dhés ﬁto hecondange wish e GEYI amdt §E§?~rfsqtareenents In

e
pn@uaumsm ¢o comoiunioate Hesvednahe raqyired pmcemﬂ Bsted abcpteay@e GEM
([§ %hﬁmg)eé\c:ﬁpgceéqdag\#? tE?PH%t e?tg(ﬁ’ 1? | i F’ i cat %(H%Sk’l‘g ﬂ%&%’ Message
Handler task, and Extension task. The GEM daemon contains the major portion of
GEM logic. |

The mam ECP 900may be considered to be the primary interface to the GEM
system. The ECP 900does not incorporate or include any of the equipment specific
software modules and may be limited only to handling those tasks that are specific to
SECS/GEM communications and fnterfacin g to the GEM libraries. The purpose of the

ECP 900may be to act as a message translator, dispatcher and a server to the total

. SECS/GEM solution. The ECP 900may be required to interface to the GEM Extension

Process; the GEM Message Process and the DMP 906., e.g., as discussed in more detail
below. ' ‘
Three classes of users can use the MSC software, including Process Engineers,

who perform day-to-day production operations of processing a substrate, e.g., in a
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TCZ900X equi prrent

A process that interacts with Factory Host & MsC
Qperator The person who physically has access to the
weowramant's materi al

he person who is

port(s) and control

paneCT/USI0%013042

operating the | aser anneal i ng
machi ne, e.g., the TCZ900X such as a Process
neer. Host A conputer which is connected to the

Generi c Equi pnent Mobdel . SECS SEM

Conmmuni cati ons Standard SEM Sem conduct or
and Materials |International
Data Vari abl e

CElI D Col | ecti on Event

via the SECS/ GEM i nterface GEM

Equi pnent

Equi pnent
SV Status Vari able DV
I D The foll ow ng

desi gn consi derations can be part of the design for

MSC/ ECP  900i nt egr ati on,

Mul ti - Process or

Mz o00R EBALLEG hiS bas 1£QPan%Q% l%;&p%%slgnd:@ﬂo B od

erent processes r unni ng
LFETtAY tasksand @ﬂj@%dvrtﬂbotherﬁwswsﬁrwwwmém ihg syptem. As an

di ff

SRR, PrdR&E

Mul t

| Ie Thre% for

RecdS bl e

Inter aces, si

diPEcRS Packl A oISk

uses an

Sane server ?]

nce

olg ﬁecute

&) gervnce

a%}:ﬂﬂéﬁ&éﬁwmgy peifegm dajly\socess optimisation and perdermaspamanitoring

L%%%F%gg%gé system and who

AE%XJFQH h?ge%mnalbbe@t preparinglogyisueli apammangs or partitigslebog awde.

tJHe?eﬁQﬁs i@ dttéllﬁ%dt stEH)S%F'%I Qb BRA

SAURh B dtr AAGHS 1Ry

t he

&l dnfiWstr@for Qéb%&sot%' thé

| aser anneal I nNg ITHC%‘II
pebpreppming v lexel qonenwmor alartmgr@bug mode. VS

not

20

43151 PCT/

SECS vendor eg%%f%%f; J?%Eswaﬁan

e provid

ttﬁﬁb%&&g%

anqe e itasing| opetatiang, da., ivained isssemengineens déw have

s?é?r?n

ne,

H’ hEc%gs E}é hg gfrseé{ﬁ %[ltc"argﬁ'nof J%gponsnble
VSC 10 may

%%Bge %Masses:

i nt elpfaggeefog()%gtm%éb SEIIQ‘B’% ar e%g&grlévl\e/%égg{% rovi es

a
set of classes that formt he central part of the ECP
900SECS/ GEM Host | nt ef Praxess whi ch glRieldServing be | Administrator
reusiabl e, high qualiji¥ngieebl e, andEmpivemdabl e to
meet| kdteMamgemenic neefls of such end \isers. The v
i npl|ekrojecat i on may bel Nodd#HrPrbjeesn t{he i nterface &r e
poss|iIdieTaskd practical Xto X v

Scheduling X N v

Recipe Monitor v N v

Run Recipe Queue v v N

Crash Recovery v V v

Error Recovery N v v

Login vV v v

Reports N 1+ v

The MSC 10 may be expected to provide response times in the range of a

second or so when it interacts with the attached devices while processing the silicon

substrates.

Below is a requirement listing for the MSC 10. The Cross Ref., in parathensis,
refers to the Layer-Component-Class codes, e.g., the code GUI-CFG-MOD refers to the
Module class in the System Configuration component of the GUI layer. '

For the General Functional Group, the General Functional Requirements listed

here are the general functional requirements of the MSC. The system can have the
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10 mnim ze the inpact of an inplenentati on change on
ot her MSC 10 processes. An Asyst GACEM i npl enent ati on

woy7nexsi re at a mninum 5 separately execut i PQI/US2007/013042

processes, including the main ECP, the GEM Extension
Process, the GEM Message Process, the GEM Daenon and
t he SDR Daenon. Each of these conponents interfaces
with the GEM and SDR DLLs in accordance with the GEM
and SDR requirenments. In 15 addition, the GEM
configuration can allow the application devel oper to
devel op a nechanismto communi cate between the
required processes |listed above. The GEM Daenon
process coordinates all interaction betmeen the ECP
900t ask, Prinary Message Handl er task, 'and Extension

(9N YRR RS 5 BBl boring
Phdogie M@m&orungt(@itﬂaT&B @k REP@MI -S63Ft BracessH{eptizgization may be
399‘3? Sobshate F;JrH&e?&HQ fgg)?tﬁv\g})éﬂ%g g?ne %t@%steﬁ?wde configuration

ment speci
tpamﬂews osing thtedUseaduteiface HDEEUT-€EKS; Yhean w‘eroslqﬂem driven. Some

OSSR NSRS S O 000, LLGELAG Ak . 25
82 mews sigeldte aamd: a/tod{flowi (GURMNHE); MfCican spportSenviceabidity and

. EM SO{HLE O ECP 900may be required
?‘gél@ﬁ ?@f@?%b%,&@%@ ‘on Process, the GEM
Messadier BreRedse Mianageh duriohiBnd @6oup, Becipe InformatinuRsmitements
i e det.ai bel ow. .Thr sses qQf user,s can. use
s ERe GBieRihe oAbl NS0 0 B8 hnd rediBE L RurbiR Fana
penbgernerd vy theoreciay npfpndatm Medpemib@rwcmfaim@@eﬂwmg

e 5 WO 2 7/ 14 .
BT 8 rreatbue iboB B onl ol Frinfregmesss GULRCP-ReP:
aneapd hmay happparatmeters o Suhﬂraceaﬁonanbly (bmétQ,ISebstm Sizen2, 3,4, 5
t r jects ot herw se restri,.cte cce
G?iﬂ( %g@g@g %e mber ofétE% %rpe paﬁ@rné%%r o nbgcl nnog é‘?&sg Rdditional
paranzters dddledab thkeieetpe chasksinasise podipg otcslifidatiehglto the user

Service
S BR R R i S BLSE S upal e
|demnpt1bnafmeeb1pgss(tﬁmmg+lm)r skwmga&m ham pararaeeesdike: Start
tp the and nQt.,be re le f
TRshiag; SHSHE0D B E patitalbe Wep fRRRES Jntey Rsusiey: 1000
Aaliern? ,SStEﬁSIIESl oy Epezrgfymmala)mas mmaAuaﬁandnss@NaOFB NFocus: 5
tro erf rmance noni t or

SR GLATRCPIAY: ittt oo e hEBrun ey be Rt fed
Addltlonal parameters added to the image may not involve coding modifications to the
user interface screens (GUI-RCP-DYN, DB-OEM-PAR). The users can create, modify,
delete, save and load a recipe (GUI-RCP-RCM). The users can save and load a recipe

to and from a file for transferring recipes across machines.

The users can save and load an image to and from a file for transferring images
across recipes or machines. The users can copy/paste images while editing recipes
(GUI-RCP-CPY). The users can copy/paste recipes to create new recipes (GUI-RCP-
CPY). When arecipe is modified, recipe level consistency checks can be performed to
ensure the validity of the recipe. Some parameters may be required, or optional.

Examples of recipe level consistency checks can be: Position Value is smaller than
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adm ni strator access to the system i.e., full access
to the system but are not responsible 10 for preparing

wo ow7i1e3a81 commands or starting debug node. ThRCT/US2007/013042

following matrix shows the access levels for the above
user' cl asses: Process Field Service Adm nistrator

ngi neer Engi neer Lot Managenent Project Not Al
Projects Edit Tasks X X Scheduling X Recipe Mnitor
Run Reci pe Queue Crash Recovery Error Recovery

Login Reports The MSC 10 nay be expected to provide
response tinmes in the range of a 15 second or so when
it interacts with the attached devices while
processing the silicon substrates. Belowis a
requirenment listing for the MSC 10. The Cross Ref., in
%Bﬁfrdﬁ@ﬁ% %ulser]ﬁ{e?éyslsts%aqlgxethkﬁ)(@dk (aneskg rﬁze% a«if’bﬁm a certain

codes the code QU -CFG MDD refers to

e, Eogisdatssat i wnbmswp&wmﬂg@maed@msm Rfp-OEM-
tﬂ)ﬁl%k@?ﬁ@rrfemﬁgg E&rlpet 1861 GBRAEBNcyFUNRGES fRAy stehQHPy assume

t he General Functional Requirenments | listed "here are
teBsigein@iues fornpsamelses suel asminashingx.o aluge cayges copfyellable by the

%%W&“ER%K&%H(F@ c%ﬁtrma%%z'él%ﬁgéﬂ The system may set mm and
PCT/ US2007/ 013042 follow ng high |evel functional

PREtEYes tAEnspEe damaspevFBIEhE AN saée@of@ﬁJh&CPpBﬂPoeBcOEM-
R Y. oAdidlﬂoﬂMmﬂéﬁvel%hsﬁ%ﬁ)cy Hdeksirh) notleq6ieS Sode recompilation.

timzation may art of "substrate processing
(Bha Ferieyoan hodhbamin CIICREE- %@%tfé%%Meg@Bhf Fesliaansisigncy check

Rah 3B8HSin UShH8 of H%W a itekﬁrﬁé&ﬁu&% ?) ‘Pgﬁg) 'Clolstency

can be workflow driven. Somne portions o

é@eflﬁeﬁnéuﬂtwnm@qhécwe@c%m besaftaighedstoire¢ipe apchineageiparameters
F(@OE%@ -PAR). There can be dependencies among recipe and image parameters.
Recipe creation or update time checks can insure the elimination of any such
dependencies. For example, in a recipe deﬁni‘tion, EndX cannot be greater than the
StartX. Also, a recipe or image parameter value may be checked against a device
parameter for consistency (DB-OEM-PAR).

- A lot contains one or more substrates. Different substrates in a lot may use
different recipes (GUI-LOT-LOT). The user can create, modify, delete, save and load a
lot (GUI-LOT-LTM). The user can modify a lot/recipe while it is currently processed
by the job queue. The system may be expected to make a copy of the lbt/recipe and usé
that copy for processing (GUI-JOB-QUE). '

The user can access any drive configured on the local machine (including
network drives), while performing import/export of images/recipes/projects (GUI-RCP-
EXP). The following image parameters can be named alternatively as Step Size ->
Pitch; Pitch -> Tilt in Y direction; Yaw -> Tilt in X direction (GUI-RCP-IMG). The
MSC can suppért unused panels in the lot. It can use null recipes for this (GUI-LOT-
LOT). There may be as many as 1000 recipes available at any given time. Therefore
the ability to grbup these recipes can be available. This groﬁping can be up to 10 levels.
An example of a recipe name is CRYS800-CHUNG-200QCIF. It includes, e.g., energy
density (CRYS800), engineer (CHUNG) and device name (200QCIF). An exemplary
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32, can sinul ate basic workflow (GUJ -WFE); MSC can
support Serviceability and Mintainability (GU -PRJ,

WEYRISCRSMOD) . For the Reci pe Manager functi onBCT/GRHOP013042

Reci pe Informati on Requirenents |isted here can be
the requirenments related to the I ot and recipe
characteristics and 10 managenent of the recipe
information: A recipe nay be a container of all the
paranmeters for a substrate process. It may contain one
or nore images GU -RCP-RCP; a recipe may have
paraneters |ike: Substrate Rotation: 0 or 90,
Substrate Size: 2, 3, 4, 5 @GUJ-RCP-RCP. The numnber of
the reci pe parameters may be not fixed. Additiona
paraneters added to the recipe can not involve coding

SEr L 2 - -
PRSI AR HIET e oL st S0 S6tuns - D 2

aesye dévstsi (611g]- R@P FldR). phoeywrh toRdpw thadpyoutof ithrageipe dhterms of

IRERR BT AR (G LR CEBR, TRE R m ol o T Bl o
idportitig/eSpeysingi reeipesithatngan eaeagly shaveibandpasily pmmumat@d (GUI-

SAEAT 1y Rloauef e Wiy, MR bR de Pber gy, Thercfore

Aduitiononelh apar ShBEEbsttaddede the slahne reqipg for aH subsgtates in a lot may

[ ti to-th interf

BRI B B PAR) | The users can

creat eThermmatqbe mate klenene sassettalvddingasthtians dbe pASC 10 may need

(EPL My e o B8 GRYR, 00 B AGERA Lor-L0
rapiti pasenetJisena)ser wquised fontte lased s¢avaihgamodassige Lovinfgrthation: Lot

f

1b° %o%ﬁgs Jteg) q%nt cgad&%ga%%r; In!d‘ %OPHS?Q fo?éwf’i‘&r{ %%§ -ﬁﬁirpﬁ% length,

esdan pitgh areldepesb, ene@yl daReRY, (m,‘v!) outﬁh@en@@r suhsaate rotation or tilt angle

(ﬁgg';(b (91" rLQﬁ' R§G1- R%Pcﬁéﬁ eTﬂ]eeWs{e%:&agxea%Féc%ij% a Rstrate ID with

en a réecipe i s nodif reci eve
abe sacgiedncwedhedﬂfmlm(mﬁ pemtlg®hrdl heosysemsmare haveasn grid based
VI Auq el athg (‘ectl&e {r[ ggé ?c‘la‘eenéx% l?éf’-qgﬁfv)e rﬁle@géltlegem?y track substrate

urre Fecrp

' oufmrmstlmnsaqpamhefrbm the redipe; (CF!dstDTerT/)aI ue is smaller

tsihgg S%UI e, ﬁrgtélgg'a%%% ﬂ.anPC?Tll%JOS Zqo&a/nr%%)g&%%nce rlﬂlgr% nzlt servicing

girpect mquir¢rhems Hsted heminmy beathg eqquﬁcmustsﬁlﬁedtto is

Aot Aol AR o AP s b Sk IR, Aoy be o

tdodlestist cﬁ“man;enmumnltmarﬂnpemime&ks welated taaeindingdual

SHEMESr R WY sylRtn. HRAHSRs 5P %R DAl HOWhARY FasBreldif
monitoring data (Laser); Operation of laser (Laser); Measurement of uniformity
(System); Measurement of Intensity (System); Focal Plane Calibration (System);
Absolute/Relative movement of Stage (Stage); Turn off close loop of SMM/TMM

(BSC 336); Download Pulse Energy from SMM (BSC 336) (GUI-PRJ-PRJ).
Maintenance and monitoring tasks have parameters. Users may supply data for these
parameters. Users may not be able to change task definition (GUI-PRI-TSK). The
number and type of the task pérameters may vary from task to task. Adding additional

tasks or changing number/type of task parameters can not involve coding modifications
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5 Field Service Engineer (i.e. control can be role
based). The systemmay set mn and nax values to

wen®aneg1ap damage, oversights and safety (GU - ROPUROP7/013042

DB- CEM PAR). Additional recipe |evel consistency
checks may not require code reconpilation. The checks
can be dynam c (GU - RCP- RCP, DB- OEM PAR). Each

consi stency check can be a rowin a table or it nay
be a stored procedure (DB-OEM PAR). Consistency 10
checks and who can nodify themetc. nmay be attached to
reci pe and image parameters (DB-OCEM PAR). There can
be dependenci es anong reci pe and i mage paraneters.
Reci pe creation or update tinme checks can insure the
elimnation of any such dependencies. For exanple, in

g) {h%q.\;%&q%jéﬁfab@ﬁc}éegg (Gﬁ‘i‘%}@ thﬁ OBVERAR ?/ TMe{ lli]l y create,

a recipe or | mge paraneter ue may
toadcsard and) aicdifly peojdets (GHI-PRI fAMBneiherusgrsicae em/sasém@)d/

SRR R Chroidts B8 FAR! ikt e RE € pRUPRIoh fiima (GUI-
JOB-QUE) ( Brfore €XrcldTy 2 tafkién @ISEQJem}dhe systern snayrsau¢ fhe state of the

ggé'lgés ancfx%gt%r?l{ﬁg /s a?@ﬁl" aﬂ \M%I‘ Péc% (M 'Slc-ﬂvpl'SKIBhe user

I's current
pr oc es@ws mby suppdy Juoiquq deseeiptidisefos projents @T-BBJ -PRJ). The user

RS RS SER el BHRER P anEbys e
A\ sWhily exhrcuting 8 prifjeqyLif eew ealculated vabus armwhil patside the defined

IH%{IJ%&QQEH%? ykstgesﬁ?'e%roré"@lfi'v%ld%?g%‘gk%ﬁg%_’r . The MSC 10

reci pes/proje
Eainathéﬁhm:f foir Isemmomgg amhgmnpraamedﬂé’ﬂbSGRHMlﬁH)h aigghow many

Ti |
Pulsel Bt e by B3ser, e S) A gy prds ik R & coflegiiq gt Rodutes
Titea@ofNBGcesa Moppkennawhsmas gebup afi edrspomentsthat wbrk tbgether. For
%‘;’;‘leé[sé, thg lljar%gr ngenp 9%6[501 anarI !siss ngo(%dlle {"QTADIYI:)CEI% 30 o %cs The whole

reci pes ava gi'ven
tnnddelle highk bé oapdaced fier sebiiting putp(osg;r(@]ﬁ}QBMd\éODéchpneMSC Software
can, be avail abl,e. This groughn can

€a0, 8? gener ng&%{h&& suppart e ﬁgﬁ%‘)er gP 1%0319les and the components
ORY B3¢ dlohlise 20 Eiding. | It camhdmdhs fleeibility teeimeregye or decrease the

e S e R T e

Mﬁﬂﬂﬂi@@?bﬁ&%dﬂnddmd\mbtmpm&hrsqsvm BCRavVIOY), € ERYholuding

Inéa\}%ﬁegarféff‘-‘ -fﬁﬁﬂ‘c‘l{gr?gl\la/’?aé'ﬁe?aé‘c\fi Sy {‘%S'Wea%?%&ersoq)B"OEM'
VIO D) EThge SN ¢ @neordfor allmaghdesnhy., beawaeded all modules are

(w%gl(i_ngp?f tge:zR)ISC Ta%etse\éfcétaenno]nr%}/lct&) rn‘i’r\:llg %%dl?le,t '?)égn Iepm?t suc% and stop
opérations requiring the module (SVR-SCR-MOD, SVR-STS-STL).

Not all devices connected to the MSC 10 are intelligent. The MSC 10 can
provide the missing intelligence. Even if a device is intelfigent, the MSC 10 still can
monitor the device. For example, the Raw Beam Profiler has no intelligence of its own.
The Attenuator 338 has its own intelligence. The MSC 10 still has to monitor
Attenuator 338 (SVR-STS-STL). MSC can have a project to diagnose Laser from the
GUI 40. The MSC 10 can allow the user to supply various Laser mode configurations
in terms of Mode, Frequency, Number of Pulses and Average Number, through the GUI
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I mporting/exporting recipes that can be read, shared
and easily comunicated (GUJ 5 RCP-EXP). In

w@ew@duaelison, typically, one recipe nay be usedP@BUS2007/013042

substrate. Therefore a function such as an "ALL"
button to use the sane recipe for all substrates in a
ot may be required (GQUJ -LOT-LOT). There nay be nore
t han one cassette |oading station. The MSC 10 nay need
the cassette station nunber as input fromthe user in
the lot definition (GUJ-LOT-LOT). 10 Input paraneters
may be required for the | aser scanning process: a. Lot
information: Lot ID, process step, quantity, operator
ID; b. Process Information: beamw dth and | ength,
scan pitch and |l ength, energy density, |aser output

Qfd)e‘Tﬁé/ tasR léQﬁ Edbidn & Q,Es'gr'r&ﬂl QhedH ﬂhE L%E’é}ln?odeQB Garied configurations
(GUI -LOT-L QU - RCP-RCP).” The stem can associ ate a

sal!iléé’ffrtatﬂ@ repylis totg repare fif [HePRbP & VRoSCR&)i tTherlaser
%ndsgrR file HAK be X%}b@éﬁl%&ra@é}’ aem?gﬂ H&%%S‘s%ﬁ}g&one text file

€ recipe mages ScCreen
sVy/léh eheadgy rqw &llovenddwt valuerowsnThe repoitean be genegated fautgmatncally

t\bl?enrtﬁ@ !L ?er %cjsgl;a S}[}un FI‘% ntamé a%'t}l;ét BGQ[&%W%%?H file can

gr oup enance/ noni tori ng/servicin
rfeliw @eﬁ@hﬂ%ﬁ nedgragtinheerventign e R@R*%&D} g $§ 10 can have a

l&@&tqg doPmIdHR AlLRGAGRS FRRL t@{he %@@d Viigd mw{wkﬁ%ﬁw the user

their execution. A project ection
df) smlmvemufsd@e-rm ﬁmfmratgmanuteapé phModa, Fraquency edndiMgmber of

tI‘hl&Q Q%GIUI 4@‘)?11% © arI R& kel resmtc%ﬂhgt?réﬁm fetrieve

of tas can aser rela non

dh@@oel%ss emr)ﬁguwéwaRaWﬁhQif 10k grd 11 dase frpm mrsancbfmilty write the

Qe Bk oy QUL SR SRPACY, Thy'l 8 Doknioad Repor

ABs ginube s Redcaalicharaptoy detimitedoflikSpagmiqoBimdgent filawith adfehder row

105 Tl LG i o
moad task iisugynt Ak garheewd thadeoative 0 theldspors fileeanJolbph g well-
d(%aﬁaée 9{‘“5&’{%6%9?/?‘&%{ Ia}gﬁé ?éé%"t kﬁ%ﬁgnﬁg%@ée na%?e aﬁ’;gi l%catlog of files
tthpecopfain u@mlagﬁeqdaasanmte(@wwaﬁtgl) The MS@QIQ dao have a project
t?% @qgé POseR Gl %A 4(% aﬁx‘é?v{ € 1%2%5 %Hg& HEIREY LGy task on

araneters can no nvo
e ioff nlnﬁmqlmreerﬁge mf@mmmnsnng:mm UBSEQ07A1i0d,30f11, andInject. It

L aMRRHIoW Mo BoRfitHANS bt AL TS df?m T#??r%%ﬁﬁ)m the

e user nmy-create, oad, save an d

(e@uipnRRI,-Rg M aseT ban bsdisplayahinabo GUI ST E- P&Uel?.ml SVR -SCR-PIC).
Whenever a project is run, the MSC 10 can generate a project report. A project report
can include the results summary and start/end times of all tasks in the project. It can
include the list of task report and data files. It can use well-defined file naming and
location conventions. It can delete old reports if they exceed a AGE (GUI-REP-PRJ,
SVR-SCR-PJC).

* The following meonitoring data and Interlock functions can be required:

Monitoring data: Real-time laser stability, Number of the last halogen injection, total

accumulative number of laser pulses, accumulative number of laser pulses after gas

exchange, P-lens heating temperature, real-time focus. Interlock and warning functions
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i mport/export a project froma file. The user can
execute a project on-demand (GUI - JOB-QUE). Before

wez@catilng a task in a project, the system nmayPCHUS200TE13042

state of the 5 devices, and restore the state if an
error occurs (SVR-SCR-TSK ). Users may supply unique
descriptions for projects (GUT-PRJ-PRJ). The user may
supply machi ne and system confi gurati on paraneters
(GQUI-CFG SYS, QU - CFG DEV). Wil e executing a project,
i f new cal cul ated val ues are wel| outside the defined
m n and max val ues, the system can restore old val ues
(SVR-SCR-TSK). The MSC 10 to can gather data for
servicing and mai nt enance (SVR-SCR-MOD), e.g., how
many pul ses were fired by Laser. The system may treat

I
gllhrgltg{ﬁ% pﬁ‘g %E)glg of ﬁ';ad?eglog il p o s'(t:z{garﬁ% nen of {aﬁgte expectéd,

Wéarkingoeletihgto lafdrrstaum((amlmprrmiéadeawe tmtmmisp pulse.al

ﬁgrgh‘?ﬁélcgmtlgﬁgglqérg b(etw%%g{lclé gp?lgc} g’%ng‘r%\ﬁ; Ii’(t:lg f’]ab pdﬁas\ép&lltSut energy
(v BBat OB SUOD] DBFQEM@BRSSMCB-HEHMW@T@r &\ functionality like
%9 E)n‘il?le %éf?l%%édf &1'1)?1‘3%? n}mﬂe gpﬁle Qﬂgpee ot&f eﬂ?xﬂy L.ECPC(?PQHdlng
ecause o PITCT R
pauentm)phcatimsf(i @)UIEBS mnlyle) cani tmtrseégecccﬂecm emel -time, remotely.

rcTQ assnve moglform% éﬁu'scﬁi Q@e P%daﬁ\d'sgé%) QCr%e-[nlg F: d?&‘l?én%@ms,

pr oX e nu $es
dowplmé,rﬁrsl doBWB [SGRciIDhe kaseg apd ptiek delicry mappbeyprenisind €GUI-

SRV STRSCERICE R LR b
rcoﬂedlzesd stloreehfetlme carmefs fohddz\?edslandﬁoilﬂoamanMS m/\mD&ullng Three
vglrslgls ?l)gé_ﬁgﬁc]t g?egi?ng ZS) Maidfed F.ncuerlctletln%gl ﬁ%ur;%%ﬂfe’u Jn?)age

P’ ‘operations frequi'ring
(cONE SR WIS CRSVIOIS, ISBSVISC-MKRID). ht MBV il @ emycowek édhgdat the

el R BT P15, Vil 6. LR s
i40tsetekn gerythe ustbtdBEri®vwsierial nuralmers 2id cheari relgyanttidetime counters
R GAR or s own. The Artenuator 358 has its
own i rRoekle Rrorese ManageNGoupQotsirodess l'ﬂqsirememm notedhere can be the
?%ctlug{]eggﬁgsrrgétgg té VR?x()e%? i STLP%V@%{.-)&%%& ?L% %:r? Clrsers can
aldt and tdmeowesiets ftam shegipb yuear (GLISJQBSEIEnbiders can change the job
SAP B out B0 YRR Y RSl o
2neud WEMBFQUEUSZE@WS&%E Cal2proddds thkhletstiashe johmueue from the
01T OF o BubE She Bl usbe oSSR 0 ek BOYR AR 1 b Efer can
execute a lot process immediately by adding the lot to the _]Ob queue, moving it to the
front and starting the queue (GUI-JOB-QUE). When the system may be executing the
'lot process, the progress of the crystallization process and substrate location can be
displayed graphically (e.g. a rectangular area with different colors) in the GUI. (GUI-
JOB-CRY). The system can perform process level consistency checks and error
handling while processing the lot. The consistent checks can be at machine level,
module level, lot/recipe level, substrate level and image level. The system can also

perform lot-to-lot, recipe-to-recipe and image-to-image maintenance while processing
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and wite the results to a report file (GJ -PRJ-PIM
SVR- SCR-PJC). The Laser D agnosis Report file can be

w@2epaeiial character delimted (like a sem col BO/USERT/013042

file with a header row foll owed by val ue rows. The
report can be generated automatically 5 when the Laser
Di agnosis task is run. The nanme and the | ocation of
the report file can follow a well-defined nam ng
convention (QGUJ -REP-PRJ). The MSC 10 can have a
project to downl oad data fromthe Laser to the GUT 40.
The MSC .10 can allow the user to supply various
pre-run configurations in terns of Mdde, Frequency,
and Nunber of Pulses, through the GU 40. The task
can run varied pre-run configurations, retrieve to

tHead -@@R-E@'Tf)' Q}'hrcﬂpcilﬁﬁa eR?WE'? prelﬁﬁnéﬁ"ﬂro}é&s@ﬁiﬁschedmed

fromLaser and finally wi results to

Hem c{Ean LMl RS 2P sonihly hesis & SUR- S5 CURP CH: A
%?%Efeﬂtl%g éﬂ l?e gbﬁ;%%{lggérgﬁﬁ't@hrpgﬁjeg%%g}é gt?:t)irrfglv{/&ﬁ@ and manually.
wmaoyad @obﬁ}gurallm sehsdyled Prieieete par tequinp ubrs cgefiamation defore they

#ﬁ%gnarre and ﬁﬁwsocatl on ?; t)mﬁg%ts@%t e %H{ém may

poiforonseyerd |51eps_31ad@¢n beckpth aatalel a@dm@@ﬂt(ﬁm-sq?ﬁew& oMultiple

t
Shen R Ao lellifho pRPeRENR sABdre Qe Mibedpry) e ysb R brohitecture
tan sunpottdlie. dwsrinjages camwedmfsymmqthéalba@@tsymmﬁmqaw) during the

?ches h J#lrﬁt %@%n%& G s &tleﬁ"&r&l}t%c %@Eantéiﬁ &@t}ﬂFYSW%R _LOT,

eqU|pnen ase i ncl udi ng
KGIVI-JOBGR ). i Thet substratgeds lper loaéemjmamqwéldtor aptomagigallial 5o

1 06ty T Bt s S mose,

respons nent e.dg., a
dhesjob @xewition cam stoSaftey Qach S!ERIL RJ merwm gardy)job) (GUI-JOB-

XHOEE Pk Sl QR whife fidflessillndRET e AR SRR fudhe can be

r épor can i nclude
rsmppbd éS\éRl-r&'tﬁﬂlﬁRHnGilHtJ&)B -QA ). tThtmsb qfeu|dan hawk s canfigurable idle
‘mae"?ig ?ﬂé‘ ?l?tﬁlmééutl%?gurs e LS\%tje?n Hﬂ %IL Itﬁé dé)\rlcf‘etsqﬁ Iérlgngm rsIate (e.g.
aetdrn lasarad standb;oswe)wt(ﬁUhSYsmF@aﬁVﬂelICHi-éBM)d r epor t S

if th xcee C

The f gqtﬁ Rﬁro&ec?s andA e céandt%Ea%deg%nq et%g rVI%%){(I:ﬁ-k %Cﬁe C]gb %Ueue (GUI-
JoB-Q&R)e @uherchded prMemstcam ahg beldisplayRd @l thejjoleqiaseThey can be
acc?t,l)drmlt}l Iql\ll 2 nu le & pr(%ptggt Spao% tlotﬁe}l ngeecshehgj tetﬁ%: ﬁ%st ethe% Q&heduling

ulses accumu
rdirdvir  Tofe lhcﬂ:scﬁ‘rcabbﬂaﬂes rrmfytreqm@asoweg dihageydy dA-dfsatson the stage

SR HRT I b Pt S BB o ginee

. For the currently processing recipe, the start and estimated end time can be displayed in

the GUI (GUI-JOB-STS). The system can provide visibility (preference is graphical) to
the substrate in the cassette being processed (GUI-JOB-CAS). Graphical representation
of process details can include: a. the step in the process, b. the section of the substrate '
currently being scanned, and c. the remaining steps in the process (GUIL-JOB-CAS).
The cassette station number can be visible in the job queue (GUI-JOB-QUE). 3-D

graphics may be used for the visualization of the crystallization process.
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(limted to process):Laser irradiation stop when P-P
stability is out of range expected, Warning relating

W0 0007a$HF1 st at us (ex. abnormal | aser tube tenpPCTUSEOTIY3042

pul se, conmuni cation errors between | aser and contro
PCs, abrupt |aser output energy variations, etc.)
(DB- CEM SPR, SVR- SCR- ERH, DB- OEM STS). A functionality
like 5 Cymer Online referenced in one or nore of the
above noted patents and co-pendi ng patent applications
(i.e. LTPS online) can be used to collect data in

real -tinme, renotely. Local passive nonitoring of MSC
10 may be used. Custom screens for diagnostics,

downl oad, and control projects to the |aser and ot her
devices may be provided (GQU- PRJ-PJM SVR SCR-PJC). A
flexi R'uﬁnﬁg%m%{é%r'\% dé@ﬁﬁ fﬂa'e%%h@@é(d t Qéfgl\él efjl%gont an%@t is added

coll ect an store etl counters devi ces
foghe gaingene Gitss, the Labthal ds 2 trnplete and@lnuesancp)of Explet ¢ancpe added

ekl URISBINR bRk Prgdhihefisc e
Q@nhinytitbrr eithoth hveng based anH echedpliuiased SMR-SCEVRCEORTMOBY stem
@@9’( WVBH%I(?& s trgé%ﬂ}'@eg % A@a@lla@‘iﬁ? of @t s liké%&trogen and

STreen” na ent e

N ater) be@kfemanutuhg 4 Gitionprajest KS%SCI&GL@BJBVEF@R{HB)D Scheduled
Pr

bk Vool AT AP RRERea 1 Ao biPERSR i Althe RARBLAGUI-

SCELEACHYRVR-SCHeSCH). Pasiks e&shmdarppdmwteoudibmn whigkher they can be

E’%SFU%% and ”IrheL%:Medullf%'gs n%hg M ;I')]rt%vélﬁt%c %Hgé of P]méects that cannot

ange 0 se

blechiedbled lQBBeOEMJPAK;BUQSE)H SUﬂér s can start, stop and

resu b .2 u I E St

pr ocggg {}ﬁ Sie rtltg/%gnatgﬁlg GJ{'OO ael,?euB/Q?Jr %an a -{']gcc%%/ co%EblCr?Hmrements
fiikred d@ammn\bhehe 1tehenremems stlaed ED iehmqycalndq:uemeto control of the

Igsﬁsx% lgF mn ’\%rmat E f‘hfg {on E)(t:%'l){;]oecegs e&ecutpo an%%%k exgcutlon
The Is;astd:rh @an éupmtt thnad ls\tedaer dfiuser aduesqumcess(E'ﬂglmekEB’ 1{111)5)5rv10e

n the system peut roce
SERe e Ry (R G AR haT e P B EE R onled by e
[Fistd SexvicedEnginxer, Zﬁerdlhs WIrGDpesngglamJ egl, Field SetglceEEngmeers can

bl Rt ey Sy TPE TS bt BokdE 7 Ewmeerf may

ereusitsdEn cyrtaih esks amhprofaetsqDB-MSTCHPARD. whi | e
P 0C S8l PRGOS SRl BATT IS0 %R ntrmain
DBsMSaRCPRVHla Field SenvigeEhgiviedr staftse reyipt processntheiPsacess
fg}%re{n lz)lla? i Oc_aﬂséqtl h&@%hﬁﬂ% Q%ﬁr)ec[lﬁlgg\gggglo S bs flexible enough to
support both smgle login and user ID based tracking (GUI- SEC -SCM). The following
Access levels (based upon roles) can be required: a. Process Engineer, b. Field Service
Engineer, ¢. Administrator. The Administrator can perform all functions that can be
available to the Process Engineer and Field Service Engineer. Field Service Engineer
and Process Engineer roles overlap (GUI-SEC-SCM). The MSC 10 can show a screen,
e.g., as illustrated in FIG. 18, with role-based login followed by an ability to enter the
ID of the user prior to,'e.g., running a recipe. The ID of the user can be included in the

recipe process reports. Users can create recipes without entering a user-ID. An ID may
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-capntppdlegil

WO 2007/ 143151 PCT/ US2007/ 013042 the | ot
(SVR- SCR-LOT). A scheduling engine for pre-defined

w@ewyaeiist may scheduled them e.g., on an houpPtmUS2007/013042

daily, weekly or nmonthly basis (SVR-SCH, GUJ -SCH); A
schedul i ng engi ne can be configurable to run projects
both automatically and manually. In manua
configuration,'schedul ed projects can require user
confirmation before they 5 can be run
(GQUI-CFG SYS, GUI -JOB-QUE). To process the lot, the
systemnmay perform several steps that can be both
parall el and serial (SVR-SCR-LOT). Miultiple scans

m ght be needed to process the substrate in the |ong
term The systemarchitecture can support this. Two

i lmgqslraanvm @id RBipt $Y/PraBessé L @UNLSRC-RIVINTBAE ©ahlof bhange task
durlnq MsgProcessmg of the substrate. The system

afeERTSt dipfeERRtianinghq BeiRscsipts mey be ppoprietary to the
(}&gﬂﬁxgﬁﬁﬁ&r The substrate can be | oaded nanually or
automatically. A job queue can have a step node in

addi t i 9rnerel Iﬂﬁéfaaﬁga@"??mf@ts, ligfedshess mgyrelate fogommppnication
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oceSS|n each | %ﬁ QU -J0oB- an error
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j @‘@cnﬁuf&éelcﬁ #lelPhce r§ﬁ19%féﬂts((§@ DES-ER. Q’ljlelsé/g@m%)use a generic

ob queue can have a configurable idle time
| ’Pe? s ‘i?ééﬁh‘? dg¥ice Fammangs coresspepdingtoghe htahéewéwm This

| Rechak RV EhnHYeah&eeRdht of fHRId&VRe LARS(SVR-BEY Sﬁ"ﬂé ﬁév:ce
(QU - SYS- CFG  SVR-JOB-JBM Othg%FOJeCtS an rem

cempandssange atpded @Mﬁ&?aﬁ erfileh dhgymay) @& may(maube hard-wxred in
hﬁBcg&E@DBSgbpﬂ@mqﬁ projects can al so be displayed in

the job queue. They can be added to the queue at the

appr opT'Pea?CémE%%‘F{‘ti%Weit‘ﬁeﬁtﬂdée dlpstrs Systemp{egntradler 10 ed the devices
Siahe 88 Fdrteo 24 rgdskd: %Hlt?ol aﬂi gndgﬂ{ééﬁlcgf(SQIilIREV%kQ/Z AHer, e.g., an

require nDV|ng I mages set on the sta
(@BPSLRBPOW@)I lalasrs(lfeothatsmhls|stﬁrq§dbdwaastnr Smtem Controller 10

SRBGIA Wi hEED oTRY xsb&m'i]ﬁ&@'(é?ﬁ scﬁqrohh grd;fethgagé %%stem |

rOCGSSIng recipe, he start and esti nHt

prpkiQyy Fbﬁ sexiglenuajery @she sEBhST dyvicerrpmdgiss them to
CidBn i Qivd Ql&/ides %l'uhh% ErnuRIcaliS] ﬁcedév?’ceg g@@?ﬁ&@é&m&ﬁds to retrieve

the substrate in the cassette |ng

(teeir serigb nambyrs (8V. RoREYaPRMaprTas MﬂséﬁrlsdﬁteEBC@ftr(ﬁleo ¢@can poll the
dd:étv?dek SoGR4at ﬂoqmel'l'qﬁts fm H&%eﬁc@?aﬂegﬁ %@se@r(gQ’%SEE\bDRV) The

t he sectlon of the substrate curr el ng scanned
afygteq canHptegrtmvith gustemendESBG. hﬁqdﬂ@@el&can support the SEMI

(sgﬂdammqulprﬁgﬁ @cﬁﬁﬁ@ﬁﬁ:&uﬂ %ﬁ%%%?ﬁﬁrgﬁ er?caﬁ%tgﬁment Model
visible in ] ob queue (
r@ﬁ()@éGE%dnﬂeff?cQ wefawlmqrmpmsmm withh@ host machme 910. There
Ghipbéle 4. ZaWAa0 Pt A8EESneBion to the MSC 10 over VPN 820, e.g., as shown
in FIG. 8. |
Service and maintenance areas can be physically divided. Access to Laser status
information from the service area can be required. It can be possible to monitor the
MSC from a different physical area. The interface protocol can support four modes of
communication: 1) Receive Only 2) Send Only 3) Receive followed by Send 4) Send
followed by Receive (SVR-DEV-DRV);
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WD 2007/ 143151 PCT/ US2007/ 013042 Runtinme paraneter
val ues may be collected just before a | ot or project

WO go0adaadi to the job queue (i.e., the Lot nay PET/ES2007/013042

tenpl ate and an instance of the ot can be added to
the job queue) (GU-JOB-QUE). Project scheduling in
the MSC can be a conbination of both event based and
schedul e based (SVR-SCH SCH). The system 5 can check
for availability of resources (e.g. Availability of
utilities like Nitrogen and Water) before executing a

‘ot or project (SVR-SCR-LOT, SVR-SCR-PRJ). Schedul ed

projects can optionally be specified to run only
within a specified tinme wi ndow (GU - SCH SCH,
SVR- SCH SCH). Tasks can have properties to indicate

whet hggeeh m&m&%lreﬁl‘éﬂﬁql&eﬁ%e% cdt@e thd uﬁ-@ﬁ@ﬁiﬂd lré18@d to the

engi ne can prevent scheduling of projects that cannot
g@nipenisatiendef e Magr Szmeppfoyllestashrihe 1asgr davire module.
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taer E@pfpodtagmbﬂueemmes sTlu’ﬁ'e m@prracrd;;egmyropn@m}g §0 100 such

COMARE 5V B ALY A SRR s
mfeﬂmhtiSarfmm,ee gng’.iLﬁe@rxLxrseneSt dfd2Berscach aEthyiseeeld by applicants’
F
t‘Ess dg %‘B@%\/ﬁ%ﬂ %e? 'ia%ﬁr% %Qghsﬁg}{lg%@ggﬁ%n%&&ﬁétors ( SVR-
Débi\é)c L&oenemﬂ thie &setsdiave traskhanode peril eott,sR8232 or RS422, the

rmgg F@ ?&@ fa?]t h%(())ﬁgés .Iaxﬁrq'ng ?(?r%ep ?& rﬁ?&b% Qlo(&h%spoixae (SVR-DEV-

1 on e rec or mat
OB MEC-RCP) . 1f a F| el d Servi ce Engl neer starts a

o DS dfREse RARFRRRTTuediR 86 BB eI EPGRA to e
suppmntcabom bf ierdB€ l0ogitina atage dsdce inbDdias dtie useacchn hgable to

&%\%thlgg Tl'beUf 24 kow tﬁg M&E g& %?aclmfﬁ\é Ersﬁvrg Q?;%ét%& running

§ o0& tequrie
Ebmtkc[l sSﬁwwecm soEjngthmesnmla:r mé&diammms tTrIateman b'EI’(me commumcatlon

0L S R0 e SRR BB i v
BEQN-IEFPEV) Foreha V2B ox 834 qufa@eareqummﬂer@s drsmlsheﬁﬂ@m’t@ethe
§§qru2réﬂle\rllts éegped(tg € ?CFHQWCN%%%‘ ({fﬁh%é‘ ?%wat?) tﬁ%mast%r distribution
rbok delias ﬁﬂbdhta:gl Thére khiobedndyoramumaibatiorn ipterface béteren the MSC 10
B BISEh LRI B AURLES AR linion
rilﬁpﬂ‘adeﬁbr h&arr&mdanggmg(ﬁ‘émmﬁvmvw BRC3 6dnteefiacenBequirements
i teed here canri)e tPe req)élrements related to the communication of the MSC 10 with
the BSC 336 device module. There can be one communication interface between the
MSC 10and the BSC 336 for control purposes (SVR-DEV-DRYV). Attenuator 338
Interface Requirements listed here can be the requirements related to the
communication of the MSC 10with the Attenuator 338 device module. There can be one
communication interface between the MSC 10 and the Attenuator 338 for control

purposes (SVR-DEV-DRYV). Handler Interface Requirements listed here can be the
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64 WD 2007/ 143151 PCT/ US2007/013042 be required when
the recipe is processed (GUJ -SEC-SCM . Users cannot

webangesisask scripts (DB- MSC- ACS). | nformati oPCT/HS1008013042

task scripts may be proprietary to the machine
supplier. General Interface Requirenents, listed here
may relate to communication 5 interfaces. TCP-1P may
be a main type of conmunication needed, between the
Master System Controller 10 and the devices unl ess
otherwi se explicitly specified under the specific
device interface requirenents (SVR-DEV-DRV). The
system can use a generic nechanismto i ssue device
commands corresponding to the high level actions. This
mechani sm can be i ndependent of the device types

é&{ﬁréaﬁ\{tfmgted tmﬁe e'&mn‘aﬁlcmorpmﬂ%c qa% BihS QL

dl
dat abase or fi may or may not be hard- vvlrlléfiill .
|d¢the hieodaidel & R@Bnt@gn/lbe:wsﬁ)d forhlebsummmlcam@mlwhm effrom the

F'\'ﬁ)sﬁo%t Mé\@ hERBHEXah %Fs @?}Qe taﬂfoﬁinng a&,@& witit¥ serial

(raoEsametd b 16 s O 448 (SVRDEV-
1508 9 b S SRR oS8 s LIEAUERAT b s
conphibtyd SVE/RESERORIT Proceae Shnster érte@ogtfémuaememéllusr@d here can be
]tge %ﬂlrmgms \Gted €5 LiRd! coﬁ'}ﬁﬁmﬁéa?lgﬁfof b eMgtt ﬂﬁbﬁﬁl O GES shutter

use themto identi evi ces

ccbmrﬁmﬁalﬁ éinejcan ekist M-&EN-@M&) de corrrrands to
retri Né&m Mb?llo'i qﬁieﬁacgﬂ%ﬁéﬁéggﬁt%r@ be t-ﬁg ?eqmrements

Master System evi ces,
tiekatedro theneammupicatidn ofithe MSG &0 hitbsheBeap M@eésgddevnce module

R
(SNt A0 BN P8GR Wibdyrsc 10 v
sPEMeaRY). BEMrtifig Biepmmer@mwh@atcamhe Beanqlsretneatsdrelated to the

CBORIhanEBLRIBAL, MBS o SEEHGEM, AR 6T Osystom can

communi Ca 1 he
Tdatgtuee lotray piygget exepution infd\kind stoteANincm datesld)ne(fnr later rdtdeval (SVR-

%I B § SER %a GsePs ¢anq§1e\§g%m8 mi(ﬁl Fotggcm)e m%o and lot/project

naln nce areas c
cixecutioah. mﬁc@ébREB HFaTs @UISREE-M)T)I rlifsersrmh wmw/pnmﬁdz kreent log

ar OSSIb|e
S SPOr AR RS M 30y B PSR ey . avo
i the eysten tog)mey be cﬂquuadu f@'LquIBhI‘I‘ECdVerM, Avpelsd.ogf etc (DB MSC-JOB).
?\Q’F{Fyv\g@%&%@ot? &F%e@%l \C{fgcu%n)iog 2ansg sqlvg%1 i’c% 3c)ertaF\)1Ff‘10p%ln\c/)8 of time
(DB-MSC- JOB) Data analysis may be required. Trend data may be needed. The

reports may mostly be needed for diagnosis. They can be files with simple format.

Users might use Excel to analyze the data. The MSC 10 can report system and device
configurables (GUI-REP-CFG). Additional status parameters such as Laser high
voltage etc. could be required and user selectable for the currently running process. The
MSC 10 can show these in the Job queue screen, e.g., the scréen 33 illustrated in FIG. .
An FSE can be able to configure the status tab§ (GUI-JOB-STS, GUI-CFG-STS).

Error Handling, Exceptions and Error Recovery Requirements listed here can be
the requirements related to the exceptions and error recovery of tasks execution by the

MSC 10. An event loop in the MSC 10 can poll the status from all attached devices.
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foll owed by Receive (SVR .DEV-DRV); 65 WO 2007/143151
PCT/ US2007/ 013042 Laser Interface Requirenents |isted

wherog/1¢H81 be the requirenents related to the PCT/US2007/013042

comuni cation, of the Master System Controller 10 with
the | aser device nodule. There can be one

comrmuni cation interface between the MSC 10 and the

| aser 330 for control purposes. There are currently
approxi mately 10-15 such conmands (SVR 5 DEV- DRV).
There can be one communication interface between the
MSC 10 and the |laser 330 for diagnostic purposes.
There are currently approxi mately 80-100 such

commands (SVR-DEV-DRV). The MSC 10 can use a CORBA 824
to get diagnostic information from e.g., XLA or XLX

M6 o7 unk Jﬂﬂﬁges»n béém egatﬂgegmﬂi ?%aa ﬁvﬁib%sf%ﬁ) The MSC

assi| gnee nmer sers wt
sluommanotdaeagsmsmbb fﬁabandﬂmaﬂm%st(er@mnltbe BevjcesRbyt it can report the

SHEE 113" 90 S SO S0 P A e s
a(ﬁHRt-ﬁBSfSJrIﬁe Thetsrcanbe @pirdohtfos leash dgémmnm -aokhowledge

t r']gqﬁtl}?rﬁe r\ré m@gr e {e%g%yg&t% Eﬁﬂhg Slr'r#@trln 0% ‘{lﬁrb% agflﬂ Fﬁge' All
N@@Olll Qemwctsw_aa be ﬂatgbasdeivwcte(@ﬁﬂ-ml:éi -SYS Aseindowrshpwing the status
bR A3 (e dFod A R o Gy 10 LR e M Code,

I N USi runni ng
songe d‘ﬂhdmesnumbleactc r(ﬁIWa&T%-S\TM)h eésrealmhty to@vemrile errors by error

c‘]?\é@&frﬂ#&ﬂg \ ngl %Joé}{cﬁcggeﬁ@ bo% ec‘i {}?gg?@g@g@%d ﬁ errors can be

DE3LORWthe dent lOEéS\mB%ﬁ‘(S-SEM)l ﬂﬂera‘ mdael%lupmldslmkmg timeout for each

111%%' {tﬁ?fgﬁ%gﬁf)g%ﬁt ﬂﬁ)&ﬁ%ﬁ& %G% ﬁhercﬁ,la%{oge%t é:?echﬁgn lot-to-lot

chhstk iréxipe- tmrectp@ cheok, teagecto-imagde ckeck HindSeac amolsecan be fatal. Utility
nMuRi ¢at on i 2& r ace petwveen he

1S, dlgénég agneot§ 35 WATHINES ¢ oc} cq Si?e 1&(@@33%&!& SCR-LOT). If
ammrtvens MMG\’datheo lﬁatall cmnet)f teaystomn cmdrstdp aad iveoihg user an option

AR b S PEO GBI U Ha s
dh'rgnmmrxmtdl Admpiisttatves bs(overidd drherrdriand BSAIARGDIBMIEB-ASC).

ORI TG 36585 CATRELPBAT SRR Warmings may b
plisppayedsas ((BuRnadioda Ditedsagdl tvaithahayr n@36p thapickachow (SVR STS-
L AR et SR bt R AS G o R TRl e vsers
Athbieytht oeco38G rdiphi bee Swardndxe imdfe ISearcagxt ISebsiraee, or Start next Lot.
In an error situation, the MSC 10 can provide for the following options: restart the
substrate, skip the substrate or abort the entire lot (SVR-SCR-LOT). Expected error
types can be: Acknowledgment timeouts-at module or system level, State errors from
devices, Calibration errors, Parameter measurement errors, Doubtful results of
calculations (DB-OEM-STS). A Crash Recovery Procedure might include:

1. MSC 10 can continuously poll status from the MDBox 334

2. MSC 10 can manage a "state full" crash recovery log

3. On server crash MDBox 334 can be missing in this Polling

4. MDBox 334 can send signal to Laser and Stage to Stop |
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communi cation interface between the M5SC 10 and t he
Attenuator 338 for control purposes (SVR-DEV-DRV).

wolawdiiexisi nt erface Requirenents |isted here caPChesS100®013042

66 WO 2007/143151 PCT/ US2007/013042 requirenents
related to the comunication of the MSC 10 wth the
cassette handl er device nodule. A Robot can be used
for substrate | oading and unl oading. Fromthe MsSC 10
poi nt of view, the Robot can be treated |ike any other
device with a serial interface connected to MSC 10
using Lantronics TCP/IP interface 840 (SVR-DEV 5 ROB).
The system may account for the fact that such a Robot
may have no storage capability (SVR-DEV-ROB). Process
Shutter Interface Requirenents |isted here can be the

ARSI 6P Ml I MG oo o
exi Norn{dvRitdewnDRV) . Beam Metrol ogy Interface
P2 BB Gt 3 Bl A el ot B SRR B et e and

Be astativechesk @ g calerdsume dioaiuthe poBBOwherh ¢hehsyatermerashedogy

(Sv TBRSRRN e ER A MG LA Afber: bPSVREa 4lte (om i
bwntlpg(sy syjuell esthatleg (2 tf@tretlhetdevmm; It careedpitane fangdrprints to

Qgtgﬁgﬂé 3l kv?lgt sqgtetanqiu;cﬁ!?&r ta.ﬁ b@@grrl:ﬁ%f‘e%l?é/ dt li‘ﬁe y@ %e]clg.h Pe stopped.

t'em can execu
aihel t&bmem et nqttﬁesl abautahe crash frat cainaieepresreateldlvaﬁah s¢r&@rRontaining

?x&gﬁ CP Rlormaa 10n %#ﬂn}wrvyﬁt% L&A The Efe}’f%tﬁp?anxf%é {éﬁui%heto adjust

I pe I'n projec exec
(tmeelﬁElfed:Rbﬁta&QBVRES’CRﬂrSK) USeagnissing pubse/the MRBC i hean recover

%aser&ton a § g once ﬁs cayi:)% tf%m glnenn? kfnicﬁmgt(gtg’i-SCR-ERH).

Ai'story © prOJec execu 1 ons.
Resveny hey beapt bessltﬂqau iglakrfeaergg nasis andabherefore thdd8€s1 0 may

Rene S pieghon v e e it BF Bb it GYR:Shar Ba

Dm:@&l]@[ﬁe 17 =13 UﬁlB);tratE)aarababmkgts IThisdstedtion rma},u?er 1w automatic.
2 T
A8 s R dl g B ngdn IR el Rl aEi Bfanuat abor
h:]zyrraxult (GXEIQBMUR). TiseMSXTH) canocadleetl darearidstorddt iag?e database
0 . :
TS Rbesh o G AT s BT AT (I e P | B nGR hera

Ishstdowhi(gé lost pbivager &cilenabpdweradt toendivie) (SVH-SBBRERH). A
Ve o8afon R or ReSUe T b e Sapagipld ¢f g loop may

tohrerste radealerBand/bil protidatvisdal sue(@UI-JOBATHSE can be

- abl € 52 éﬁrgonjmf Ic%li{eequgrgr%egtts?' sted hter%bcsén Gldlle_ g%r%-grslée requirements

related to the serviceability, maintainability, responsiveness and throughput of the
workpiece product. To maximize throughput, parallel tasks might required to be run
during the Exposure. For example, while éxposing the substrate, Laser diagnostics can
be collected simultaneously (SVR-SCR-LOT). To maximize throughput, the system
may eliminate or minimize waiting time, e.g., by running tasks in paréllel (SVR-SCR-
LOT). Substrate exposure time can be less than 90 seconds (SVR-SCR-LOT).
Substrate exchange time can be less than 45 seconds (SVR-DEV-ROB). The MSC 10
software may allow a throughput of approximately 30 substrates per hour (SVR-SCR-
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Error Handling, Exceptions and Error Recovery
Requirenments listed here can be the requirenents

WO edodtiexist o the exceptions and error recovery PET/USHRT013042

execution by the MSC 10. An event loop in the MSC 10
can poll the status fromall attached devices. 67 WO
2007/ 143151 PCT/ US2007/ 013042 Most of this polling
can be done through the MDBox 334 (SVR-STS-STL). The
MSC 10 may not be responsible for handling the fast
errors in the devices, but it can report the status
of the devices. The MSC 10 may not have any contro
after it starts the scan (SVR STS-STL). There can be
a timeout for each device command to acknow edge 5
(SVR- DEV-DRV). The timeout paraneter in t he event | oop

b ) .
SRR 5 B0 b JRRA WP B SR Doy sl v
slesigned togred be moge than 3@minbtes dys %ﬂmwamﬁrbd (bpeabdupP8%
}é’v?*i\ébnll tP?]ma\y have date, tinme, error code, source

ie,

ie nunber etc. (QUI-STS-STM). An ability to
over r i dsabdity eguitgments bisted here ehn berthewisabilipvrefjuicements wilated to

%89?on%ﬂlgmaus%[o%\éﬂeggrgdéc@keg%&@rgo%uﬁ)% 'Ta Go%rl'es’\glreed in
adduiodsh muchgsctepwﬁmlomjrty ensghan aliermativa ¢cetouch-screen functionality.

(53 lﬁqrg’ﬁ%%@a 104 0 t{ohfﬂ L& CrE.Qy nottdlihst VaREGLe O & alfc?)tday running

exec Fecl pe-to-recipe cC
i byeRyecess Enginger amldel“ckldaﬁwwaﬁnglews; teuchzsarebs, if available, may be

Vl'\%ilhlr?'bney SStgl[hE gé%ﬁq edhlr%lﬁegﬁ gg %g%&g@g({lg%ﬁ 1%?}! 88 growded (GUD).
eTmmh-spsem etay bead egsahptidréty if strexeh real estate)is crdvaledy Themore
CE‘{Bn%BBQ %Mn‘é&e sQrger&‘ %E{ be%{%r ?@bk)on 15 to abort,

ry or overri
( SVR- JUB-NIBY| I@Jias ME))f eﬂcmbﬁn@efaw cquirémgitsgemddition to the

6]%%: wge@‘ L Stded %&ﬁeg ove %rugrler%%ntalillste Tt an%élc oL iterfaces,

nualr - 1ni IZati on o vi'ces
(t&JMSIRJQ @dfm/arﬁwetfecas ewqth' the dolloMing dexgeesnaastbedistribution module

SEPR 1S B FRoATn SRRSAETTnsE), Shgl Y gfnor 338,

frrocass Shultger; Beath dpgaedogy, Hahdlet, €thsghite, drel Roboer A esftware interface
use the ecoye m ght be:
AR er Mok 38T mieRe B B ATRSH B thefpfon aich as
Lmtlpes amd i la’ragesr r’fhe NISCUHY ¢camralsct use, dvCa Bthge davipe’swofiware interface
f t t he strat
t% 58 hemgu Sltag% élcg}rltlogrgg'tﬁn teﬂ-leaféﬂ?wing 1pt8{Ligces & Be utilized for
(SWiRa SOERt 10D By. thENRIT tnéih c&lﬂdrcdlewcegi P, eBITHEORBA and USB. The

g?lgpcgl\dggd ?§8r¥1p8mca Ut\n%gmat&e aﬁgfn]a%fignﬁds Sfcgé }enrn%ﬁﬁtlme, mostly for
Rarposes ef calleasng mmanbnm inforenatibo aixd farlsubreitihg B)w;fevaﬁcommands
Crﬁglélﬁj (lic?a tﬁ I(:e](s)ﬂ\%glg reasonalgl'le sp e%d ar"ﬁ"l a%rcarsagy It:eoeacl ow the ab%gg leunc ions.
Quality attributes for the MSC 10 software include Flexibility, Robustness,
Dynamicness, User Friendliness, Ease of Use and a User Interface, that is, intuitive and
user friendly.

The following related to use cases (“UCSs”) for the MSC 10 regarding

particular actors, i.e.; Process Engineer, Field Service Engineer, and Administrator.
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1. MSC 10 can continuously poll status fromthe NMDBox
334 2. MSC 10 can nmanage a "state full" crash recovery

wO o@734318n server crash NMDBox 334 can be m ssiPQI/us2007/013042

this Polling 4. NMDBox 334 can send signal to Laser
and Stage to Stop 68 WD 2007/ 143151 PCT/ US2007/ 013042
5. Once Rebooted MSC 10 can go through its log (s) to
determine if it was a Crash or Normal shutdown 6. In
case of a crash, it can take fingerprints and start
the process of initialize and status check and can
resune fromthe point, where the systemcrashed. 5 In
a crash recovery state, the MSC 10 can recogni ze the
crashed state (fromits own log(s) as well as the |og
(s) fromthe devices) It can capture fingerprints to

det er @&% sii&ﬁ @' ' u%ggh@é%ﬂqa ‘R%cn‘fa%!"[ {)}E“Jc¥ screen

pl aced queu can can
a@fw fliustatad by wayred emragh laﬁbﬁc%’mthb é*olﬂn%lge r&lde sgiGaseszapply. First

ﬁa%%@%@g%gﬂt@e&' 'i&ec s[lQ%Eé’%bQ*lab‘lé‘{ Irso'&/hell!gputﬁé user, once

ixrgggé E/n lzﬁ:lagdr;@ rre&cvrep@efvnth »as assscumed nr@&miea@%mg TRiatabRsn. The user
gssﬂeprtﬁé éﬁgegfl) goeérg ar}gmg@ ﬁ:%nllgd 83‘??1 rngto qs@??ﬁ%gg& ift and
hathdtizaty) ma$\ike BCRUER butRerZﬁD@r\yhlnimyvdﬂ) be activapraisfer ithorized

her ener, Ieve S and fo,r 10 may
Bor” e PR eer i TR e TR bt Sk Bl o
KWRA 5 aoouqr-wmumed @Fd@s 22 rabd gdcteheo gieassr 4JOHN” recipe list

2P B “the SnBhNET e i S ARERARY TR ysao bples recipe
paneditars They uee addsthe $mages 0o li’wtreclpe Ahd/asent abtiadmblytimports recipe
I SR S e B BB AR s LA aipe
QBMR E&ﬁ?%%dﬂ&@aﬂ&)emp’émtmgmamhehmdée&abadlslcussed
%g]u O%‘W c&w%aéﬁ}_ﬁgo sr m%rgg entegl %Hg ;;ggo%émage use case
[discusseé teliofv. &l parsaneptémakbix pes:tGESa:an‘talge aﬁb cbhed'ecﬁe $1151ag Paste Image
e T AT TR T
lepercannage ubidg Bxpbanmapease @qmdirsamm Belowe Tht @dertoptionally
5 58 Y o PP B e SRR DR BB R o e
tshstomahq e is poricavitle khetcﬂn‘ikgesmm%tsyitaﬂ lpleﬂﬁd'ni fectpe and Iinxage data
gﬁégftg%ﬁyec%eglgsg @e&ygﬁ%ﬁé‘ﬁt&%ﬁdre%e recip 81 t%e r(tigtastoroa, e.g., the
MSC schema.

There may be a Modify Recipe sub-use case available to all users, whereby, the
user, once logged in, modifies an existing recipe in the datastore. The user utilizing the
“Modify” button 2004 selects a recipe from a pick list and the éystem retrieves the
requested recipe from the datastore and puts it in edit mode. The user edits the recipe
image and/or parameters, e.g., selecﬁng the “Params” display 2004 or “ Images” display
2006, and in the case of “Params” as illustrated in FIG. 22, mbdiﬁes thg Parameter list
2020 and/ or the “Value” list 2022 adding or deleting images from the recipe, changing |
the name of the recipe, e.g., in “Name” box 2008 and optlonally uses the import, copy,

paste and like functions noted for the Create Recipe use case.
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25 be collected sinultaneously (SVR-SCR-LOT). To
maxi m ze throughput, the system nmy elimnate or

WOrRW7mias1l wai ting tine, e.g., by running tasksPCTUS2007/013042

paral l el (SVR-SCR- LOT). Substrate exposure tinme can
be | ess than 90 seconds (SVR-SCR-LOT). Substrate
exchange tinme can be I ess than 45 seconds
(SVR-DEV-ROB). The MSC 10 software may allow a

t hroughput of approximately 30 substrates per hour
(SVR-SCR .69 WD 2007/143151 PCT/ US2007/ 013042 * LOT).
Mean tinme between interrupts should be | ess than a
week. Downtinme should be designed to not be nore than
30 minutes in a 24-hour period (i.e.; about 98%

avai lability). Usability Requirenents |listed here can

be theynugahh) bd ¥ ?e?e?éjkéﬁ mbsugeecla?s{) gert:@y th% Aufiorized user, once

conveni ent .Use o he pr duct oard nouse
Sagepdin, detejesian cxisting resipe moma@kddqtamex fbgt we& the¢Dedete” button

?Hﬁ‘&t TR@ ek %é{ec% bj?ém;?e”fr&hta%&?ﬁét‘éﬁd iQefeQiCh- screen

unct reci'‘pe creation, a touch-screen

may ndﬂletaenashb@ awhhmm‘bRemstub watsmdmebwhwwg impgrts a recipe

td%t%g%q%g gfggﬂﬁ&%fpleﬁgl érg%xt%g%q \ﬂtﬁ% @ig{@ gg %’smgtthe “Import”

baserdzft)zﬁ,u cﬁxeswpesmpbgﬁamamamn oﬁa fdhaesidbnp on@hqm}wmc drlves and
ysgﬁgp(g %%sr tléégecr ea Qaetg tglz:;l ?cgpllmga% F\J(i}ﬁ fie }e%%%qata read from the

|frh¢ tor gt Subseqsicntiwse by thdreses o5 patad abdus. Hélewecr qoatinyes Wﬂthathe
%ﬁl%g%g% gait! legﬂg és g%scﬁéé(f {nr}.?%] Ck&hei%%ca}?@?n g(c:hefg Recipe use

m@ieed int he above Requirenments list. In ternms of

har d j
e e BB ACE o KO8V AR SOL RS L S 0S ogaca v
EEpértdDizoipe)into laasaete,mdb é‘d\drneg ,atsmg that Exm)rt?dmttpm 2D2§ shown in the

" BSC! { Al Aut t
(s f§o %200% lﬂg}egFeﬁﬁqg Sggérg {(%/% easna r% @esfaSEl ’theBl‘les%PEelects a
Irempdf &&bthe nhat wédre (NBG1td ®v1beiste¢avmﬁhlenp&‘teﬂ ecips daﬂa 1nc1udmg

e ort[i.pport..of or mat | e such as recipes and
g8 fh[lggéeswé@’ %q—&arheng?sodq“u e.g., a Stage
dEVI cer l‘&rsmﬁy ba e Impme hﬁagfesubtl.me cesegwhenbw anew dogged in, the user

ostiC | orrrat on terfaces G
lmpg ial? %m f o()rm e’é‘SFﬁ% ;rl]:pec\z{n?e cre% ngé I€C PF}S e%H using the

d‘émpcle’Sbutﬂ'cﬁFZOZIﬂ'ﬁiiE’ selé?ﬁﬁ@ﬂthaﬁﬂnd.gﬁBdlsﬁhg 2005(3’13@&373@11 asks the user

ates w soci at ed
FRATRH R et E s sT Op s B RUTe bl gre nenwork arives,
rand itheosyistegn popfudatesathe eevigenatedto br sdibmiotlé it m@mdg\deta read from
g@mgiands to the devices, with reasonabl e speed and
c acy to allow the above functi ons.
There may be an Export Image sub-use class, whereby, once logged in, the user

exports an image into an external file while creating or editing recipes, e.g., selecting
the “Export” button 2028 and the “Image” display 2006. The user supplies the number
of the image and the name of a file into which to saQe the exported image data,
including names of files residing on the network drives.

There may be a Copy Recipe sub-use case, whereby, the user copies a recipe
into system clipboard to paste it later in recipe edit mode, e.g., using the “Copy” button

2032. The user supplies the name of a recipe in the datastore and the system populates
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Quality attributes for the M5C 10 software include
Flexi bility, Robustness, 25 Dynam cness, User

waorigndiltsness, Ease of Use and a User | nterfackCT/URBIN7/013042

is, intuitive and wuser friendly. The foll ow ng
related to use cases ("UCSs") for the MSC 10 regarding
particul ar actors, i.e.; Process Engineer, Field
Servi ce Engi neer, and Adm nistrator. 70 WD 2007/ 143151
PCT/ US2007/ 013042 Regardi ng Manage Reci pe, e.g.,
using the GUI 40 "Recipe" interface screen 2000
illustrated by way of exanple in FIG 22 the foll ow ng
Sub Use Cases apply. First there may be a Create
Reci pe sub-use, available to all users, whereby, the
user,. once logged in, creates a newrecipe with its
AR 3k Ratal G GfamRter and/

i l%eﬁgvistt emt giﬁcr%tgtffehrgnﬁe%%@?na%d% Eﬁ F%e auseerrarl o
vh@gwﬂablﬁ in hggewpertiveadisplays 2088 and 2022.may use t he
" Creat %Q%% a
aut hOI‘F‘IﬂlZ e%’“ltag ‘Bg a R’é@i é:}u%\nél%é (é%?é’?{é}é g’ Ih%qlséﬁ‘geastes rec1pe data
tfhem ‘s e’ bllbboar@@(h@e cgeagng or THRYESGECIRESHMNE . Ml@@the “Paste® button
[ S
AT TR oy 06 St BastPo PSR bror i i Bhoard HBE system
i popebiists thoweipe thetaisraditsupdd wisshe Eclpp@allaaephfram@he s:§tem

r

cl?{l’bg%% l’[%@@l?er clgﬁnﬁd‘é?g\ﬁﬁl t&lg déé:Ebee Jrgactla B?%cﬂ? gﬁdygse{lescnbed in the
F(ématpélemp& amdédodifsskemls@@hsbsal ow or e. g , in
" Par a I T :
oot pel Y IR I FaERa S HEE BB ARE ok oBRRL B image
bietcmysteithdipheaad wlptq mvaidg;orledpmgtrsclpmg gs usingahe Feopy” button

| a
A28 $oic o B rheds T BB Y087 T sl RS BB Mbupply e
usinmgpr Bﬁe’rteeniagageth& BeoisetoCapy and}lpsmuasetlhe lstipboard $hth image data
U lies [ The nal.l: .

eé(%rg rt l%elﬁ)ei usné%n@ng%u]?‘nq axn%tag? 1§l]|mber THéc' Ssecr: ggllgl gllegydtésﬂé%rempe
bartaevor ddiemoedens (hqzst:nbmlahlt]ye Cra lke;:lpmandngélf)a Rievige Gsepgases
l Lneige ngie GOy %g?ll%g% eggkﬁ)eb_gglg cﬁll?h ﬁzveheé é/nkh%ddsgﬁ?%as&s an image
s@rsmamyptem‘ dipbearddntopereaipel whita geeatiag ar echtmg resi]ma,oeyg using the

CHESGS byl DXL RERL 6% TP BB AR 55 PR Dy

adlMilaiy ﬁbovReh:y pay sf) ﬂhu&:ﬁlmshel:lﬁ arsl, eilﬁ‘lefsybtemaidpulas@rthe recipe

SHPE Pt BRrp e R RERE el ea PO S Mibpitg o o

tnﬂiastra’téd)di WMdob’lﬁOﬂON\'h@M@ei ﬁxrtasR@meena)pbae fistednwhempihek‘Images”
aﬁtzo@é‘ 1S se[écte%ysa%w w[me f(yﬁ Where values for parameters for a given Image
may be viewed.

There may be a List Recipes sub-use case, whereby, once logged in, the user
lists all recipes in the database. The system dlsplays the names of all the recipes in the
datastore in a hierachical folder structure.

There may be a View Recipe sub-use case, whereby the user views and prints
the data of a recipe in the datastore. The sy'stem displays the data of the recipe,
including the image data, to the user, and the user optionally asks the system to print the

recipe data.
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requested recipe fromthe datastore and puts it in

edit node. The user edits the recipe 25 i mage and/ or
wQasoametier s, e.g., selecting the "Parans” di spPEyUIDOA013042

or " Images" display 2006, and in the case of

"Paranms" as illustrated in FIG 22, nodifies the

Paraneter list 2020 and/ or the "Value" |ist 2022

addi ng or deleting inmages fromthe recipe, changing

the name of the recipe, e.g., in "Nane" box 2008 and
optionally uses the inport, copy, paste and |ike
functions noted for the Create Reci pe use case. ' 71

WO 2007/ 143151 PCT/ US2007/ 013042 There nmay be a
Del et e Reci pe sub-use case whereby the authorized
user, once |logged in, deletes an existing recipe from

the d%@x%t(ﬁ{'n%e Marfhge Wﬁk&@u%h?se (Q@éseésqlcl)llwg meh rg'%z@rmg up in
The user ects a reC| E froma pI ck l'ist and del'etes

the. GWh40 interdgceithe sareq wiishimry inglyde s Erejgadiame box 2052,
WekERY Ugéf?qfl%’sﬁ? re'mﬂfatﬁ Fc{ ﬁgrhp &nd éPg%E& [fers%tﬁﬂ box 2054 of

ext er nal creat editi reC| )
FEG 2 eamainingpdirief desnniptiom o tblzé’mﬂme Thseermay) bp iCé@atQ Reoject

ﬁ@ﬁsepéas@ vf/}llérgo bgShsdl RO ?&Fm‘?ﬁéé’é&r Kndl¥ | g%‘f@m rf;(g"mamtenance

systén1pop ‘ates the retrpe create or
\wf monitpeing. eEhgesed asks theawtem mrcma ProjEes ubimg onpef the two views:

Con?ﬁ‘g lé’w Oyéﬁt&% VEJ‘]’@ ’Tlﬁ; cr eggg ﬁg &ngtqn GEE %‘ld&e F]:'he system

I nues w reci p te or

désplays Bedstandardhwie®s egt, @s Fevyipen dageiwn 2950’ Reﬂ%eﬁmél%o and
3\2%62 aﬁﬁé? I'Qﬁésetamn%eth?g ag&%‘%{% ﬁ?ﬁ%ﬁﬁadﬁ%dé%eof‘%?éem The
ere

Te “User, —once ports a recipe
|un¢ra>pa1nnail§t @twaﬂes/ﬁeamva@s gasks addsied tp theprojEstpalse as shewnory way of

%%% I?x? W‘n&cﬂv E&ﬁ géhe%Q'Qch rgé ??] a&%ters-r {‘2)‘? t gk%@gded into

rov es a es an e user ect

rtb@ptpﬁcti n’ﬂhd lhEr nuimteatezsfto nﬂa&sysiemethatritms woncwith @hﬁsd\aegttSh dhe
ported rec 5 f Ll

g prc?r okt s Pxﬁ Zecgj g%t% coRQ%e&'cs) chgcl%h ﬁg%f/&ﬁééégjﬁeﬁ%ﬁﬁgoﬁs the

Ipmyga is mm’rdmmctras & theossrellys, fooruseorh vipye dhs systerhdispigys a custom

I\PR\() Oe %3 g ﬁgmitﬁ'&gl?stéc{ %’Uvﬁxﬁox%’ﬁo%!i B‘aﬂéldf F.:ggiﬂa ¢,rccrg§?{>li Plser
ng reci pes, e.g., Using the or utton
2@@0&5@3@1} @Mﬂln@i tstage 'tomteq) cStagk Pignysio @gbStagh Qownload, and the
| n%rlt cﬁmlséglselc(ts a.pro éecfJ ? %pl(ilt $ 238 yl%léglg%s ?{;Z)O%&eql%b({’ EJ'IC? Control. The
ckystemsdnspl@smtdustohe fayshased popilsalee®d téreplaecsysh as skawe by way of

%r;]camgle in 0 e’s%tZExE ttrolnPegr? ]ggb (5 %géos%%erﬁvé!&e gk@ and

e an | mage su
dhm&nlbaxg”gaﬂplam ZQ%erelspe:thely The user supplies, e.g., project data (e.g. tasks

to be included in the project, e.g., using window 2051 in screen 2050 of FIG. 24,
runtime parameters for tasks, e.g., using windows 2010, 2012 of screen 2000’ of FIG.
23, etc.j. The user optionally runs the project for an immediate on-demand execution.
The system can add the project to the top of the job queue, start the job queue in step
mode if the job queue is not already started and displays the results of the job execution.
There may be a Modify Project sub-use case, whereby, the user modifies an
existing project. The user selects a project from a pick list. The system retrieves the
requested project from datastore and puts it in edit mode, e.g., as illustrated on the

screen of FIG 24. The system can dfsplay the standard view. The user adds or deletes
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exports an image into an external file while creating
or editing recipes, e.g., selecting the "Export"

whoioros12028 and the "l mage" display' 2006. TheCT/ES2007/013042
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supplies the nunber 25 of the inmage and the nanme of a

file into which to save the exported i mage dat a,

i ncl udi ng nanes of files residing on the network

drives. There nay be a Copy Reci pe sub-use case,

wher eby, the user copies a recipe into system

clipboard to paste it later.in recipe edit node, e.g.,

usi ng the "Copy" button 2032. The user supplies the

name of a recipe in the datastore and the system

popul ates 72 WD 2007/ 143151 PCT/ US2007/013042 the

clipboard wth-the recipe data fromthe datastore,

Qadks frdMRtHe HojRed TAE LSS oﬁﬁ&‘all‘}%ctnbﬁ?&@e%c@%fés' t88s8n kR project,

the respective displays 2020°and 2022. There nmy be "a

et 18 VRedeWe033h The user gdits taplerrrpsent intthe pengact paing Eglit Task use

r I 565 W,

%&% I@‘;gg dtﬁlesgllectlﬁg [Qs;ﬁsy %Qﬁilsllﬁ r}ﬁlﬂ@ﬂ@ Sa?-’ast e@u%{l t&tﬁ{o él&gctférnge the

mewncwéta@k%m th%k@mcheTmeeenart chapasthe rameesd‘ﬂp@pmject The user
t ¢ k44

%gilﬁ%ééf g&r @g‘tsgétégp ‘21&3519 is 3-(51% V§M§1tht§ h@hear%gg:'g % \gg{x e SApply” button in

fFlom2 ¢ hdhe yestermcan thgh storelthe Preiecidn rtheciaﬁastqmebftm piojec és created

rdfs%ggaeteﬁ{ﬁ dﬁ%ﬁgé’ {;%Eax{@gﬁa?ﬁ cg&?ﬁé)rlél?,g%bﬂ%}é ﬁ}g l%réﬁtdqn FIG.’s

| 2fa® fwwsmswmst%gmss E?enuteb Diagnpsie sndRoivminzd,
ARaish005) T LA PR AL SR EFh 1A 50U A o
sbjsct from Rikgnostion wwndeasiphrd/ Contod. Thhaserren amdifylpsoject data
t t

rdg% tﬁ%ﬁg to th 159199)—:&’ 1n tng Bll‘o Ld ttl;]rgg %ﬁﬁﬁkeﬁ?‘%@ tés?a&?.ﬁ.agge user

d

dfaftt'@nah‘ly gﬂmclt?l%hj lgfoquefor@e iimgeiate @upghmeicmenmgm whereby the
R O SR B ML LB ELERLR, 1 o
Rbe¢ jqbequene ismn @readysstaftedrand digpldys the Radtseof tinmjpb executlon

b- , ' -
Zusyg?‘gh&eﬁ%gbb\g{}e%qut% Pr&g&rsﬁﬁ Stlse Rﬁeﬁ'?@ meng?%egetglr &P &wtmg
epi'o,telcn@omehe paastone" dhe userl snl;qzctsta@rojbﬁ’ta&tbra & pliek lisjranQ (34 deleted.
and Se’*’ﬁ be a 1stI ﬂ% cts su % é}fsﬁz 01(1) reb t}% user [lstggggygqects in

up the |sp ay Ust i'ons
2Be datastosy etge,rm ﬂwpuindwaOﬁﬁ (ef FHG.i 9e Thereemaﬁ bea \édthmJect sub-

de mnth e data read om stem
ﬁg%e Ig\éal E)?e % 1 rfOWb%?%é {ONSE E)gge@ mwtl-ﬁ Oug B\YE)a project in the
V\dlm'aseore welgetsd fmm me Recoﬂmmdw 2086, sust eslinwhiedoth @053 and 2058.
V\#{@g ‘renag be aalg tZ’Pa%Es Sib-3 ee c%(s:et egalﬁl%ge to iy usFr(go\\éy}é‘ezr%%)‘?‘, once logged in,

ere val ues or paraneters rven
the user lists all tasks in the datastore, e.g., in wmdow 2051. There may be a Import

Project sub-use case, available to all users, whereby, once logged in, the user imports
project data from an external file, e.g., using the “Import” button on the screen 2050 of
FIG. 24, while creating or edviting projects. The system populates the project create or
edit file mode with the project data read from a designated file.

There may be an Export Project sub-use case, whereby, once logged in, the user
exports a project into an external file, e.g., using the “Export” button on the screen 2050

of FIG. 24. The user asks the system to export a project into a selected external file.
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may be viewed. There may be a List Reci pes sub-use
case, whereby, once logged in, the user lists all

WO e@7persi n t he database. The system di spl ays PEEURZENES13042

of all the recipes in the 25 datastore in a

hi erachi cal folder structure. There may be a View

Reci pe sub-use case, whereby the user views and prints

the data of a recipe in the datastore. The system

di spl ays the data of the recipe, including the inage

data, 'to the user, and the user optionally asks the
systemto print the recipe data. 73 WO 2007/ 143151

PCT/ US2007/ 013042 There can be Manage Project Sub Use
Cases as follows which may bring up in the GU 40
interface the screen 2050, which may include a Project
NREEy R c?qub%'a n Wﬁfe%rﬁ:@&atb‘ﬁﬁ& HRYngREE thh %pd Ectzﬂata from the
PrOJect and Description b d

Hatastoreq uaomhﬂ supnbecbprmcémamﬁesl?hﬁrpmambe@‘ C@m'quDm} subtuse case,
;E'ﬁfa%lm%ll%eé ﬁgc%‘%% | nﬁ’J v@grelgls HHidds o p:ﬁ@ssa?prom%n?@ﬁre system

user once creat a new r o] ect
ehipbrach tawsste lblatermm] Prajedt agit nde, wigepsiag ki chpy shutoapn the

Qe&d E@gé)eofaf 187, 94 €6 he U%rggﬁaﬁﬁg o nélﬁ?oitt mp)’d &S ! The system

st andar Vi ew or custom St e at s
pepyletes therpliphpard ywithethe Pme@ylgtaefmm @nescﬁﬁt@sy@retwg the supplied

éfc@:‘g}g%g‘ VI ew, e.g., as shown on the screen 2050' in
at 2060 and 2062. The user adds tasks into

t he pridedeser Gongro] coptial germplaig AN70 05 B1G{ 2GAmay inzdudeprist of steps
JnQbH)%E{ 2(?7%&@?*51?519&@%#“ﬁﬁ(af}%?s%tﬂa‘(zék%%x%% ?ﬁﬁﬁ%qtialization,

he proj ect S0 as shown g exanplie 1 n
\mmdé&m.i @rsseleCThélcmyeanctngpsm lager, wﬂm% enrafiband inj¢c gas

IipRERS B fiPa bbZ MY B Eponstp Folib e 1WIF! B Eiber
BisgresispagnosintepplajecdB0 dEFEG Cnwiy inshule, c,geelpé.uran’cu@f selectable
s?lg s ér?o%lte?ﬁt{oﬁrggt S 0588 %{)gf wl'Hgl'P gﬁ sél&técﬂ%ﬂg display a mode

user as O m vi
sydicason, divslueagdicato adtegnerksy mqilgat/or @ mpmbef pﬁmlsd:sogdlcator and an

alvf’?'rtaggmal{lbé{ilI 1H&’i8¥¥o? O’?ﬁerg tndagw% b?e5 b ’%84 floﬁt? rrllggtrslé{\é) la box 2086

I agnosl's, Laser a e con
Thagaobe selamld @tp@g@rrmms @d‘dl Elmdeashe dowel@ad dannioed mplate

2080 e B0 3oy Befie iy A PrE AL RO on R 13 it may

showhegs glode athe, pmpé aunebelsamdtfrmewomngywma@fpl@fahty of boxes
BPOER Sk pisinegisgonRBRE SEPRARH JOR I 1 g it may
ngép@ta?K@vaofhe user supplies, e.g., project data
(e.g. 'lth%%(f?‘lay be a Paste Project sub-use case, whereby, the user pastes project data,
e.g., from a system clipboard while creating or editing projects, e.g., using the “Paste”
button on the screen 2050 of FIG. 24. The system populates the project create or edit
mode with the project data read from the system clipboard. The user continues with the
project create or edit mode as described in the Create Project and Modify Project use
cases.

Under the Manage Job Queue Use Case there can be the following sub-use

cases. There may be a Add Job to Job Queue sub-use case, whereby, the user adds a lot

or project into the job queue to process the lot or execute the job using the job queue.
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to be included in the project, e.g., using w ndow 2051
in screen 2050 of FIG 24, runtine paraneters for

WO a®RkRA43161 g. , using wi ndows 2010, 2012 of scr ereI/R8D07/013042

of FIG 23, etc.). The user optionally runs the
project for an imredi ate on-demand execution. The
system can add the project to the top of the job
gueue, start the job queue in step 25 node if the job
queue is not already started and di splays the results
of the job execution. There nmay be a Modify Project
sub-use case, whereby, the user nodifies an existing
project. The user- selects a project froma pick Iist.
The systemretrieves the requested project from
datastore and puts it in edit node, e.g., as

g*n s&&ﬁ?ﬁ%n@& ad 151@1( listdt ?&E‘/pgjedﬂ G oAfrwhidh@hS st 88 &34 lot or

standard view. The user adds or deletes 74
wsug@@w suppliss nmEmeURPEDTtes g theolot erprRisct. ((Byntime parameters for

B{eollo?&ta% blgﬁbéﬁ%&fnﬁgaba&al iy, Asdelty aafish H&ﬁ@éﬂ HAtRGFitime

asks i in wndow 2053. The user
eematr@tetraﬁqrs:h@p@:se@h@an e Qmatptrla semars iy Theisystrasadds ghe lot or

%ﬁ%ga u‘?tthe wSgd ecting tasks shown in w ndow 5051.
User ca ‘1 so change the sequence of tasks in the

pr oj edthereTmey be @ Repmive dolaFirpan {dheQuengsubiuse pasepyvheray, the user

H}ﬁ%%%rlotz%ﬂoﬂe% ﬁ'@ﬁnetfne §db %ﬁﬁﬁsi‘ﬁé @{ékpé]?éts Q?ot{p?%]g&lriﬁom the job
[h@e ol aslfhélessysemrto Gemovehle fromx the gobt m@uprme@dstememées the -

q&}r%&e?{&r{l tfnefsolﬂ%[ugﬁé” ect is created using a

em'can di splay a custom view, such
as ar dhietd may baa €thange JobGSeqgencén Jeb ng:uelLad:e\asesgagq,eYhereby, the

QS g%n ée%@%%%ﬁ%ue%@ 1{ @lg %QQ of hé udidePoug! _]ff?@ﬁ‘om the job

respec a custom
blaswmutaskh&etsestpmab@@re it theml@mr mj tb@ fiudueoihe system moves the

D&%g}”@ﬁle‘g%os%%gm% ﬁa%q?b ag&leCont rol . The user can

tasks to be included in the -
pr oj eckhere may bee Spat InteQesus siibiuse easkswhereby), onThloggekin, the user

sPar%?QFm_L que)%gglzj (?Jégtﬁts\%%t eé)rrogésg@% tlg obé3l ﬂhm&&ﬁjﬁ é’rom the front of
phofiesk. The tke askpthefsystére tq) sﬂanqlnmb qustaetgs, using theiStart” button

ste
45, SRR L 55, 190 U Sl B ALy 210010
libdithte tleat theejobgueneDabebe ru?mu}@ df thejbb guaie 2406 ety pausel defore,
eetsaneltln oj,e N
#ﬁ% SYFlEln cortinues y with tper ré?xgc s r}%hren ptémect Ei'tlfep\% sg attllg‘?f'st%rlﬁ éakes the
delpedcesked jdbeefr@m mﬁ@ﬁ odl thel queuPQ b@de etgs, ‘Swbitigethe ambys window

b h [ ] ' .
\glglb,’e m%lﬁestahceop&nso &lbe oé Gg%‘al t% )g stzllfrﬂ g%eggﬁgélg%:éfg& Ghother. If
\4 levisRreajregqirosasked, tlﬁesystamailspiml thaplogrdse ofithle C_Umllégation process
%grtﬁeb Xubsgglt%qoéa?igg gthe c’urrent‘fy geh tn)n/gI I%Y\gra%hfégl% &l whﬂiow, e.g.,

2107 in FIG. 33. The system also displays a graphical representation 2104 of the

cassette, e.g., which substrate is currently being processed, how many more substrates
to go etc. The system updartes the status of the currently processing job 2108 in the job
queue 2106 to “Processing”, e.g., in window 2100. When the processing for a job is
complete and successful, the system changes the job’s status in the job queue 2106 to

“Processed”, e.g., as shown in window 2100 for Job P2. If the system fails to
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20 datastore selected fromthe |ist of w ndow 2056,
such as in windows 2053 and 2058. There nay be a List

wadawkRa4H8b- use case, available to all users, WAET/E83007/013042

once logged in, the user lists all tasks in the
datastore, e.g., in w ndow 2051. There may be a | nport
Proj ect sub-use case, available to all users, whereby,
once |l ogged in, the userinports project data from an
external file, e.g., using the "lInport” button on the
screen 2050 of 25 FIG 24, while creating or editing
projects. The system popul ates the project create or
edit file node with the project data read froma
designated file. There may be an Export Project
sub-use case, whereby, once |ogged in, the user

n 3}
RIS L B 1o 1 R PSRl B el e to
ProsesiSer asks the systemto export a project into a

I
R R
gpelet eg., Wit ‘@)mﬁ’tbuﬁ@nlellé omisererp? bj0s 1 prgen it fromprogsssing the
I t
gﬁﬁﬁﬁ %% A@os;ﬁ)b rflg %}{eg SB igéue% iclgg o %nggég aﬁl&@t:ﬂ@ s¥s-m'ﬁ rtf stdB¥he job
quewes 1060 The sygieyo ¢hegks 1%1@*)@1198 ig ¢rerentfp runnng. ¥ agdob, e.g., “Lot
95191 tﬁé? ob' u‘eﬁe E[’(ﬁs 1§§ﬁf‘r§x§ﬂy x%hﬁgio@ié ‘éﬁé’m $2%%€t$ u{.) e bl & select one

utton on
pﬁ@bsrtsm caerenﬂ@ Fonrohg Jabanatga cur‘rmlyuyenmg ipp istopsafieh Enishing the

S GO AR UL e s

mgnmgg jobe I6Up M¢redlecpmpmtheWMm sToRs alfigs GnislimgtonmEntly running

t I I

TR he SRR B8 5¢Bci@uck e sfitnfiPlops 24 140 5uBud 316 dHor the
hmsrentlay momngoalﬁﬁfmhes‘ (THe siystetni upldateathiectatus windawhdl00 to indicate

7 S C nd to the | aser, boxes 2076 for
%hq‘tﬁ?ﬁ"%gﬁ@ l:Fenj % rggEgrfdgmagemant commands and a box
2078 flhere mapb«nsé&e\fv dobrQubes, kals-gse catbovhicaehoy the user views the list

) Si,S 0 I 7.

|lgl rqé(fq’rg kheelgb agéhesi 1I%g P agp lﬁ&%g?&? Oj;lalg OEFI(% agég? check
mode |’mfecermay b@a Pbtwhesiolz OBlzue intfiteh Mdersub gbecasedwinayby, the

?xsgrp l thr%g eSto ngrlo%%tsgl[a f2 YfH cﬁeF I gk C?ﬁtg idb queue 106 in

eQu ficy 11 a nu er ‘of pu ses At or an
ateplﬂomthqehﬂmbbmeuc stdpeafiayexecthiog eashnjpb @IIQ& Bhe system

glg)fyiate? §1§ Ea%spngr?@g?’q 19030 ﬁxd‘%‘c P%thtggﬁob {J@% 2?@@11‘8 én step

gas re aser dovvn
coedel. oad terrpl ate 2090 of FIG 28 may include a

e et iy BES Wl HLITOIRR 05 8 I M: oBise case,
show, ‘e. a ue ul requency,
ai/lmngomlterusar qakesrthb uctlyquyﬁe BdGGesut of step mode so that the job queue 2106
starts executing one job after another. The system puts the job queue in continuous
mode, e.g., using the “Continuous” mode selector 2122, so that it starts executing all
jobs in it one after another. The system updates the status window 2100 to indicate that
the job queue 2106 is in continuous mode.

There may be a View System Status sub-use case, whereby, the user sees the

current status of the system and devices, e.g., in window 2130 of FIG. 33., orthe

screens of FIGS. 35,36. The system displays the current status of the system and
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2094 to select, e.g., D agnostics, configurables,

RawShots, 10K and 1M Also it may 20 include a "RUN'
whoeoo7/1d1er e may be a Paste Project sub-use caseCT/US2007/013042

wher eby, the user pastes project data, e.g., froma

system cl i pboard while creating or editing projects,

e.g., using the "Paste" button on the screen 2050 of

FIG 24. The system popul ates the project create or

edit node with the project data read fromthe system

clipboard. The user continues with the 25 project

create or edit node as described in the Create Project

and Modify Project use cases. Under the Manage Job

Queue Use Case there can be the foll owi ng sub-use

cases. There may be a Add Job to Job Queue sub-use

Qi@@ﬁes %ﬁ‘ﬁﬁlﬁﬂ}{e sthh a3 eWitREsh RathOfab sREWRHIuPCht ifd’lﬁé% of status

the job queue to process the |l ot or execute the jo

lpgrqyr@etqrneTp@ Bysigre peovides Wagabpdicatogsgueh as colors for the tabs and for

t%ﬁgggryrmépﬁgthﬂaﬁs B%H‘tﬂéxpé’év@ﬁ% Pafd, %kmlr' w*anﬂhg or
ects, from t he user selects a
Meqse&et ygt@ppalsenrowm@ mﬁalmrtmlen@cat@rsnﬁ@aumnanee is

o148 ﬁ\lrgg{_ the | ot b

u Sl%?g?%&%%&gsl%rat or % cassett eeSt gt [ gﬁynuﬁber

etc. Rimder the Mpm@rikojeptssmcdulp Rise iasg thete earbelenumber of sub-use
ga&&% ol i3, f@?ﬁﬂlﬁ? bg‘aﬁ Add" J‘ﬁ?ie%? In‘%m%gén&ng sLIS’JduPJ sub-use

proj ec I Nt ueue ere nmay
J:ebe Frherabyob g Queing tlmﬂmm@f FEe@4., vihe nedrpdds hercu@é rnto a schedule,

‘t’l?esmé‘mre%é&r Rh&dilie er@EﬂetdEﬁn% g@nﬁgﬁﬂg% éT%—J\%eP §e§écts a project

se ‘ects a proj ect rom-t

i g pick HetrPdge. iThe System afids the brajess ueto tihmainjenanges schedule and
r / | : Thes:

%@Y ﬁ?er{ gﬁe nsltagé J%@,@‘é&?hﬁ]@%@tﬁyﬁ%&gﬂégﬁ@%@ élalég lShSeg@(il?Schedule
cﬂefsael’romiemé‘{dylptmhece Spbedule neanerse, ade2jBmsshounwodlGn29. As per

gﬂg aéglggtrl]l gﬁe gr&ﬁgt rséﬁ{ &fs %heZpr!QféQt {ortﬂg}oklﬁ tbé)j%b q[%leue e.g.
c&lé&@n FTGeZQyEmemanmgf thiheupglish schr:dulees mldwomesysmm executes

tH%EH)E clt 89 1N da hé WiBY neck, vfﬂ'?en% o%rcfuet] 91%9? bi%tarted on that

e case, eby, e user
staart s the j ob queue 2106 to start processi ng the jobs

in th ere %g%léeanfli Mave (t)J %Pﬁ]q\daln%enan&%cl’rll%dulelgﬁb -use case,

user as tem %
usica @pgi@é in Svmlrd:By, thetuserren@i89a pfoj JéQﬂ ﬁbi’n the m&mteﬂahﬂ:@ scifedule

ulsg:H fc%'gschemﬁeds S bt ugpg %t %g’mtg I@ﬁ“e AHGLYs EF&N '12h sgsttegl removes
the project from the maintenance schedule. .

There may be an Enable A Project In Maintenance Schedule sub-use case,
whereby, the user activates a project in the maintenance schedule for scheduling, e.g.,
using the “Apply” button 2150 on the screen of FIG. 29. The system enables the project
for scheduled maintenance. As per the schedule of the project, the system executes the
project when the first recipe of the day is processed.

There may be a Disable A Project In Maintenance Schedule sub-use case,
whereby, the user'deactivates‘ a project in the maintenance schedule so that it won’t be
scheduled, e.g., using the “Cancel” button 2152 in FIG. 29.
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indicate that the job queue may be running. If the job
gueue 2106 was paused before, the system continues

wowaoh/183161 next task in the project. O herw se, PCTES2007/013042

system takes the 20 unprocessed jobs fromthe front of
the queue 2106, e.g., "Lot 1" in the status w ndow
2100, nmakes a copy of the job and uses that copy to
start executing one after another. If a lot is

getting processed, the system displays the progress of
the crystallization process and the substrate

| ocation of the currently executing | ot graphically in:
a wndow, e.g., 2107 in FIG 33. The system al so

di spl ays a graphical representation 2104 of the 25
cassette, e.g., which substrate is currently being

pr ocesReb miPve BREYit Reh&ui T Praje@fin N1QinhafiLschlAfle sub-use
systen1u€dates the status of the currently processing

j°8%- whewby sihe neer jrendifie fhe schedle of 8 Prayedsdie s mgintenangg schedule,

'efg Vﬂsﬂ'%q}% Zﬂ@glfy%%ﬁ @19.56[3 r’[@n@ & s@&cfscér réj elcpﬁoﬂnsthe Maintenance
ete and successful,” the system ch anges the job's

%h@%es ithe gylem) eslss eauser 19Bply Ghe sohpdidle darethe prajeqy. Theqiser

i f f ol
: g@’% S\tﬁ% g%%u?{%vﬁ%g@y F}‘Vcér?ki 52 olgl%}1 tcg%ogq"?%%g@?%ﬂ@ of FIG.

@Redhesysiers updates the maiatepense sehedplgipishespraiass in t he
J Ob quUgidfe ﬁle Bg 289 NifinteRARE %%ﬁedul TORLGeEaYe Qﬁet@b)ﬁttﬁ)eouser

Qieue, use case, whereby,. the user stops t
vastaemte@ngesclwduhmﬁop button 2114 on screen

2110, n

Cne’ SYBEPIEAn Sy O TAALIRERROANG 6 o RTRTI,. Toe
gyasthena Legin flispr subeugesBsaumsieewhich@ ustheansiedoegaddnes s using the
s:e&1b g§§$?|§ currently running. If a job, e.g.

"Lot I n the

J ob queue 2106 is currently running,
t he syTs‘teeermpy berptSsvitchdJsessub-use cesdl unsler whisch thé useaishanges the

q&%quﬁhggq#&wqg%plng job, pause currently running

sto ter nishing the currently running job.
| ft he’l"hﬁseemas bt ediogoutdder suli-tre unger whichdhermsealass ouhef the
%E&l%ntly 10 running job. If the user selects pause,
e system stops after finishing currently running
t ask ofherdymay bpa RegistardJsasmb-uselcasst undst whpichttheussy segisters a new

RO R ol 6 S G R e ol S YR Yo ARG s he
ZQ@@fttlaﬁ nevdissa(ene ath@peratoey/ Frobesq Eogimeem ¥ idhd Setvigegdagineer or
P P Y by, AR AR o
20pdiedadaga., with the screen 2110 of FIG 33. There nmay

\%ﬁ a P"Hreré ﬁgy %Q Qn gﬁ%ﬁstér'béﬁ' Gib- M) Case Hgdetll%lgl?ﬁl% ‘administrator

can remove an existing user from the system.

There may be a Change User Login Password sub-use case under which the user
can change his login password.

There may be a Login Role sub-use case whereby the user logs into the systém
under the authorized role.

There may be a Switch Role sub-use case, whereby, the user changes the logged
in role to another role. The system asks the user to select one of the roles from the list:

Operator/ Process Engineer, Field Service Engineer, or Administrator. The System asks
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user, e.g., with the "Stop" node sel ector 2120 of FIG
33, puts the job queue 2106 in step nobde so that the
W om7quEee stops after executing each job 2108PCTN82007/013042
system updates the status w ndow 2100 to indicate
that the job queue 2106 may be in step 20 node. There
may be a Renove the Job Queue 2106 out of Step Mode
sub-use case, whereby, the user takes the job queue
2106 out of step node so that the job queue 2106
starts executing one job after another. The system
puts the job queue in continuous node, e.g., using
t he -"Conti nuous" node' sel ector 2122, so that it starts
~executing all 25 jobs in it one after another. The
system updates the status wi ndow 2100 to indicate that
tthe upenioo qmmpu&lwb and phﬁvmmmugmmﬂﬁgﬁouﬂhkeélﬁrdmy Ibgped in

SRR iR Bt Lo PSP B SRR devi cos,

e.g., Therwimasg®e aZSh@itchokolEUSer %-use%sd, Pierebg] e RiSer@hanges the

FlI GS., .35, 36. ,The i spl ays the current status_of
ThEsa Diste ta pims TR Sbo e sE Q¥SSht9AUERYGHsr ID), and the
d8¥ieREIBgOButitHe tikdlydbgdedSn haé&Sand %gshn ela&ébt&tlatottﬁe Eydeem.

urrent v | ues_of status aneters.

show C
syst e:}rﬁ}ﬁrﬁmaa§’§ 80 RPls AHRAsD PSS HEHE B ﬂef‘owréoawt of the

tdystemaEheasystemlogs bitehé taé BEmAE 8PRER! TheBydiéif lR@BSits main
ngﬁd onckhelr severity: Fatal, Error, Warning or
e system al so prOV|des V|sual or textua

i ndi carms miaky beRl ma@gam& L&gi® PARWIrd Qth-H calle WileBsby, the
nd nmodul es. Under the Manage Project

pnent s
LB B egs Ah PRSPWORLEH o folon I 81 Stem chinges dhe password of

cthe esleded foMé frome dathbiofe? THRYsyREmARTAIA tife IRePHHAE thel gakRvord is
Nh'nt%$ﬁ§%§@H@ edul e sub-use case, whereby, e.g.

UGS n of FIG 24., the user adds a project

into éljﬁd?éi'@lﬂﬁllk/ﬁnageqwgdulem@(ﬁ@é &R IRCBe AR &F squfuse cases as
monitoring. The user selects a project

dul
Sg%ﬁgw;‘ hh n‘a‘F &1 e List fodufes, gubsyser cane. e lagged b o‘fr@aqby, the user

| ePall MBdGRE H BPARGSosChedul e and puts it in enabl ed
state._ _The user provides the project schedul e using

the EdTherepaydsiacVientMadie splruse Gase.mypitabip imelbusers, once logged

JaheHULSy, URCUELAT RWsS Hodulé e AGtaSRAAVR. Obndcféen %900 A? FIG. 37.
per the schedule of the project, the system adds th

pHies; et Rrovides 2 gjskdist Pﬁl@OF‘Hﬁﬁ olhauwste igtrieves thegegipsted module
. Heden tHeH athsdbre Q4@ Ps3s inl iew BRASVPOD . RGhe Glh’rlcﬁ»*]?zm The system

weekly, the system executes 15 the prOJect on
fdisRlgysdhg ligirofia compenrentyard devices comprising shomadulgnyith sames,
Sdedihf ffhidRs, iAhtenance counters etc. ,

There may be a Modify Module sub-use case, whereby, the user modifies certain
component parameters (e.g., maintenance counters) of a module in the datastore. The
system provides a pick list of modules. The system retrieves the requested module from
datastore and puts it in edit mode. The system displays the list of all components and
devices comprising the module under “Module Components” 2206 on screen 2200;
with names, serial numbers, maintenance counters, etc. under ‘Componént Properties™
2208 on screen 2200. The user edits parameter data such as the maintenance coﬁnters.

The system stores the module in the datastore.
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day. There may be an Renobve Project From Maintenance
Schedul e sub-use case, once |ogged in, whereby, the

wWaQIs@r/113Apves a project fromthe naintenance sptiEUS1087/013042

used for schedul ed nonitoring, e.g., using the _
"Del ete" key 2146. The systemrenoves 20 the project
fromthe maintenance schedul e. There may be an Enabl e
A Project In Mintenance Schedul e sub-use case,

wher eby, the user activates a project in the

mai nt enance schedul e for scheduling, e.g., wusing the

"Appl y" button 2150 on the screen of FIG 29. The

system enabl es the project for schedul ed nmai ntenance.

As per the schedule of the project, the system

executes the 25 project when the first recipe of the

day i dJmpteodesCGadigufdiByaemybifse ks trkEca Y Dh@hber bf sub-use

t edul e ,su wher.eb t he user
VUBEIISG, SHHFE S SRS T Eounbot otracals Sherty
tonat ldgpedvon) 'tie 1IIBEr modifed thetlactingor s b&hﬂ@n‘f%ﬂratn@ﬁnﬁ@i‘matlon
ton 2 _PﬁQ 79 WO 2%2_ 14315
e GRS s 3 ol sl o tioD Tajon JdgIsastem pats the
ByﬁpmcdonﬁgulwﬁbmIlﬁé’tﬁﬂl@l@d&cn@éﬂ&}deﬁnﬁuﬂ'reld%?st@nﬁ?@nf‘%ﬁﬁ&pﬁﬁfo e.g.,
%’I g%é%"gdg{% H@?g gﬁd ff@‘?,d utl FeIE‘}§| ﬁb fs{% efgb dl%k%pystem saves the
byitémmoﬁﬁ@ﬁatlaﬁl mfol ﬁet‘lataéi@ﬂee Skfeer 290@{()?13%(%@5%%%9?% way of
I nt Q{fl ﬂ‘g Epi%yg%g%n ﬁ'ﬁr %Stgj?g@?e%tesﬁhga\ggér%eg, window 2202
sh«m&ingabe listeof snduatts] Hhith caagl dsis sbB el d1kedB IB% hhddified by the
e system

n 2
us%ataéslgn#’hgre’dg? m? %‘ &’s@ﬁ'e'&ﬁ'lcéteéf“O@Hl@ qsﬂaﬁre%q for ypeleeted
magduhe ezg MiORNcAA meesmazao REGUHIR inRDY & VikdH P 2206 that displays
t he .user he nmai nt enance schedul e
T RGnate o HacTegist masuly BdovedouSI0R 6t 31spaip fgnponent
SPW fothe S%Medﬂﬁﬂnﬁorllqeﬂﬂ €T Re ?clfgeadn@()ob Bf @Id}oﬁ ﬂuH?a%s by way
a use

- d
Y BeARle; Wt P ELr U B 5B TFpS EiReioindn dhiagpepewindow

a2 St ;&dsaﬁetsutanusm&g%t tH@E&%{J%&{% 9&&’(&%2?@& ﬁ%reerbzzoo” of
e Uus

§%§ S, the ed In user to )

o%% dHlusates b§ R xamale Whiiis displaged when the iStaont taitis
tsélected. STHtE i€§Aown a status tab name box, e.g., Maintenance, as illustrated, and a
window identifying the status tabs, e.g., Summary, Laser, Stage and S ystem. a window
2216 displays the available status parameters and a window 2218 displays the status tab
parameters. '

Role and User screens 2300 and 2300° respectively of FIG.’s 38 and 39 illustrate
by way of example displays selected by Role and User tabs on which a user may log'in
for a role selected from window 2310 by inserting a password in box 2312 and users
may be assigned roles by user ID, if that ID appears in the window 2314, and is entered
in box 2316, the role is selected in box 2318, and a password is entered in box 2320.

Screens 2400 and 2400’ of FIG.” s 40 and 41 may show, respectively, all
messages, €.g., error and alarm messages in a window 2402 or select certain types of

messages/alarms with a filter in window 2404 of FIG. 41, by which, e.g., can be
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There may be a Register User sub-use case under which
the user registers a new user into the system The

wayawamiasks the user to supply the user 1D, pBSEUAL007/013042
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and the role of the new user (one of Operator/
Process Engi neer, Field Service Engi neer or

Adm ni strator). The system adds the user to the user
list in the datastore with the 20 supplied data. There
may be an Unregi ster User sub-use case under which the
adm ni strator can renove an existing user fromthe
system There nmay be a Change User Logi n Password
sub-use case under which the user can change his

| ogi n password. 25 There may be a Login Rol e sub-use
case whereby the user logs into the system under the

agH depdd az&fﬁltafrpﬂlﬁe &Ebﬁ:@em@ﬁ)ig@&v@n%%q rhn'thﬁe ﬁé%d"ﬁ? filtering

case, e user changes t Inrole to

whe
aﬂB'ﬂ&]é’Fthr‘B‘f @Pler?ﬁé’eé,%?@}ﬂ“a%ﬁ@lﬁh@“w %?Qﬁ sel ect one

of t heTh&k @fayfeWichesystett ConfPGAASPSub-T¥eQREES Whereby, the user
Engi neer, Field Service Engineer, or Admi ni strator |

THEWVS{he Bashingar sysgmsonSgeratian formation; (e ssten tiplay's the

t Hi8tettS E8nfcAratidRRivh Mﬁﬁfplé th@&% RresMYediceIhe system
| ogs out the current]y in role and logs_ in the

actor This n%abrées%@?rb’lﬂu\vﬁ $1‘§%% Stateeribryse saseTWherebythe yeer adds

aneWsthl tﬁf%laﬁd le'ﬁﬁ{ge§ HR-daRnEESEe e%ﬁﬁ§§l¥mshﬁﬁ qhE 'éystem displays
changes the g@@ in user to hinseli/herself. The

s9 Urleheaiskise ﬁtHE“S in the detastsirg: Theewstem alsprdisnlpes a lsst of all status
SyahRblelGaShOMaddle. THE ﬁ?é?fowoﬁaq@%%s h&lw4BEls @5koltRdSatus tab

in the actor into the system Thére may be a Logout
Ristand gds ene or arre sigfispatameter &0 e aewloersatedistapss tetheThe user

Sb{p%kﬁlﬁll¥ H&nf%%ﬁ@&ﬂ&%o@&ﬁtexﬁﬁﬁ s b B?"a&@fli_ﬁ Sé8tdeMthg or

he systemcloses its main t;mWInOW ere may
b@rrwvmawes PyR@eteryfrem masﬂmrsar @m adyrepadess therseatesoipbs. The

th&rd ptl&gmrae&ws%@alsﬁngeaﬁﬁtéme password of any role.
The systeni changes the password of the selected role

in the lgnilhbe up rst%bisshgﬁ@ﬁhlilw Brthe agt Heat g pulsed PATV woskpiece
pﬁ%%ﬁldaﬁpﬁranﬁ%gmﬁéa fo¥ dglmplﬂg%g Wtk&q%?{agéggmﬂ%ﬁece for

Case, there can use
c@&/é@“ﬁgﬂorf ofi 4 makstialmnethe Waskpiexe, sarried pn Rk stagswhigh may

C@o?ﬁpris@rbcﬁlléegggs%gm lim%'bﬁlta‘x andl Qﬁ oHﬁcearl train producing a very narrow
width very elongated beam of light pulses with a set of parameters required to be
maintained within a respective selected narrow range of values on a pulse to pulse basis
is discloséd, which may comprise: a laser controller; a work stage controller; a system
controller receiving process recipe control demands from a customer recipe control
command generator and providing control Signals to the laser controller and the
workstage controller, which may comprise: a database driven process controller which
may comprise: a database containing generic process command steps selectable by a
user through an external process user interface. The apparatus and method may
comprise process con&ol customization from user to user, and may also comprise an
interpreter convertmg process command steps selected through the external process user
interface to a respective generic scrlpt or scripts. The apparatus and method may

comprise a work flow engine identifying to the user process command steps that are
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15 lists all nodules in the datastore. There may be a
Vi ew Mbdul e sub-use case, available to all users, once

wo oggadd1si n, whereby, the user views a nodul e PET/URE07/013042

datastore, e.g., on screen 2200 of FIG 37. The
system provides a pick list of nodules. The system
retrieves the requested nodule fromthe datastore and
puts it in view node 2202, e.g., in the w ndow 2204.
The system 20 displays the Iist of all conponents and
devi ces conprising the nodule; wth nanes, serial
nunbers, nai ntenance counters etc. There may be a

Modi fy Modul e sub-use case, whereby, the user nodifies
certain conponent paraneters (e.g., maintenance
counters) of a nodule in the datastore. The system
peleetatRsbyathpiusdt fans thedDENDdHIALRSe, wiHich fig$ be Baseditdn @eStored in

the est ed dul e from 25 datastore apnd puts it in )
uhe ORI dERbER, TB5 GpBarntys S mythotiiany uptip dftpoest Servd exeouting
cOFamRnan & AdtitroHevefeedevice TRith Sighelip dbenpiRehi e €ontroller and
"Mbdul e Conpone %g;ﬁ%@ﬁG on, screen 2 w t h_ nangs,

|

. 200; . .
F LK SHagfbeansro difebinpytimedrepe dtfntiopfapm e tser and

"seRdiAg NSt colingHEE td 8% proctddstradt. ThE TR dikBPmay BEmPSS a display
data such as the nmai nt enance count ers.

edi t s paramet er { e,

aﬂ@gﬂg% E SEatey At st GRS flsviseiftP A §TYRCREIRSISing %&5% and work
20408/ abd/pt e fohald HISRO Qr/sUBAAEN phéRdsy or the WeRkib&B - may
Syst em.Sub e Cases, there can be a numher of sub-use

TURURIGAE YT RN GrERPOBOTESEtAM MigFERC Ha an interface. The
t(ar?@ﬁiagisraam ineemfamay ﬁtﬁtlﬁaﬁﬁmpiﬁéﬂrﬁ@fﬂv{ re@d @)anyf dh%ﬁ@i which may
e yser nodifie e machi ne, or system confi guration
i wﬁl%ﬁaﬁm?y taﬁ*ﬁa"'ff‘ﬁg?“sa%‘RE“%‘éV thg SRV ¢ Brastsr Bystaqe controller
S ad-mt€ edthbaae tahthdihd WePproVRd S¥EhL AR MM Snst MAeTDEM database
Zésten1qonf|gurat|on ILn edit npde. The user nodifies

Y EQRtRIBBERYifrtask definitigng in gheform of macks of spidisp yseablsby the
Zpt06kss 8dler’dRg pRbedkd E8atroB f corSnAingPpretth @oMB LSS user input

saves the systen1confL%uratjon info in datastore.
Rarupsienergd 4n the) MS Colptabasawith ¢ sgpgricgiommand Gemdhe OFM

t featidb PTIRYin raihé@eMagdy heke 8RR previdrlyeqbRd in BRMRE. database
ggﬁfh wi ndow 2202 show ng the |ist of "'nodul es, which
0

genesic semmanganayhecongainedonigescripinfthe @ED detgbase The
UpPhratidl 3.0 rﬁ&@d@m‘a? fidthek BEABE ﬂiuHﬂ? of PALERLBRtrol subsystems in
nodul e properties Tor a selected nodule, e.g.,
"ot Cationiths e EpCe DRV SraSAChISYBSYRIEET GRRRPTiSING HEgEsage queue
Zd6néhade 1HbSRY rﬂb!s%agst P\enf ABOARA NI HEach niBbfR fdue and message

nodul e, and wi ndow 2208 that di spl ays conponent . )
pPep&sialigingragees ke thearspeeidte wbmmwORANd Maycfugthpreamprise a device
44 8PtacOfn Gnitureatidn Wish AAESR ond¥e Wi from a group comprising the laser

and the work stage, utilizing a language converter converting the communication from a
neutral language format utilized within the command interpreter to a device specific
device language format. A pulsed DUV workpiece treatment apparatus which may
deliver light to irradiate the workpiece, for crystallization of a material on the
workpiece, carried on a work stage, which rhay comprise a pulsed laser DUV light
source and an optical train producing a very narrow width very elongated beam of light
pulses with'a set of parameters required to be maintained within a respective selected

narrow range of values on a pulse to pulse basis is disclosed which may comprise: a
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of exanple, what is displayed when the Systemtab is
selected. In this case, a wi ndow 15 2210 shows

w@asoametier s and val ues for the respective par ap€r/g82007/013042

The screen 2200" of FIG 36, illustrates by way of
exanpl e what is displayed when the "Status" tab is

sel ected. There is shown a status tab nane box, e.g.,
Mai nt enance, as illustrated, and a w ndow identifying
the status tabs, e.g., Summary, Laser, Stage and
System a wi ndow 2216 displays the avail able status
paraneters and a wi ndow 2218 di splays the status tab
20 paraneters. Role and User screens 2300 and 2300
respectively of FIG's 38 and 39 illustrate by way of
exanpl e di spl ays sel ected by Role and User tabs on

e Borftrdlfe®la Wk skl dantrbIRr; @s;‘s@én@ c&ﬁhﬂﬁ? ﬁﬁlmf foc{fﬂespectlve task in
wi ndow 2310 by inserting a password

(FsEPFIe FAYPOEEY LRI RAS AR OFST tascodly gtk as el depigkorppmultiple

HOREBEritranD tHrERIs MTRE Mpgéi%’tasﬁﬂﬁiay é:ong[ms@rcﬁé t8sksleAcRh in a
2316, the role is selected in box passwor d

iresRepti v WEpar insidsca singls procsss aschsingls dgeath oE@hcbreaéfnay have a
FbPective Agssﬁgéj drip H?a‘!'qn%l"&a%ss &2 ng&ét}@lté(sk s@ﬁﬁentlal d non-
rressa es g., error and al arm ssages I n W naow

ﬂéﬂ 'Efeq BeISagLPUrap ﬁlaws@@néﬁ a nw&%agéweandmewmmp, and

G
?’é{# %ﬁéﬁgﬁé&“ 5_%‘87/ At %%ﬁ%ré’g ‘/"g)é 042 1I:hs,e SpSiem progessor
deessegermey heprogessed singrihsgneseageanisny- t 4 nubv@DU\én\@rkmn@
t i

ﬁgé'géhgéjnt aﬁgarlgﬂrl]lk g\@ﬁﬂihglgry aél%g dgﬁt th Alflté%ﬁat%t]llé% \25 1ec% for
\Aresipl Bgaticarnf @ondteral roatthe workptiecg searteds en a wodk etbge, wm‘él may
I‘%:E)fﬁ‘f rnrsrébll th I‘f)\g’%e& 'Itfee:ﬁgg?t i 5ur§%( gxlicggﬁ ﬁﬁﬂfgl QMB?}&Rﬁmg a very narrow
owidth ary &tqngﬁewb@enn @i llgliltmuésets zm@l apyebof pmareeters rdeuiresiegto be
THBDR 04 0 CHRLA LR BUSAR S L S A5 e s
tif élsé’@ﬁ‘tcb mehielf may eorapiisst p rgescantiodlen; atygork Fiage so}rgtoéhr, a plurality
PR Shedl ) b0y SRRl P ot v
separaisly facdoningthsedds onpef whichsompeisesthdevigednterface to each of the
‘}ﬂ&ﬂaﬁ@%&' %gg ﬁed?&éé’ %ﬁ&gﬁt\%{gé 5‘% ?&e&%é%ﬁ)@fﬁgﬁé&?ﬁ @E%Eé?mpnse a
rROWirg! tbr@dtae@cateﬂt \uah eHiof th'Ehesms@Ye deyjixtes emha Hiagnostic thread

'%%cﬁdt@oswﬁtni %?%eer%%pc‘ecﬁtfe @é\nceeé' %a%ﬁ?egﬁa%l# ?gm}?xé fthread may

r eor renovi ng ers
|qompTise a|geparate pbmonmlldaylon ekmmhelr sTthe'swn‘actomrotlabsay Uthlgze genenc

%@[ce%an%?ﬁL lir}/degé?ld%hﬁyc' offile %)é{/f%L bq:%ssﬁ‘ﬁé Ha'lé cg)mmands may
correspond to high level actions. The apparatué and method may comprise the GUI
client storing recipe definitions as parameters in the MSC database prior to sending user
commands to the process server and may further comprise a message queue and a
message loop. The apparatus and method may comprise the at least two separately |
.functioning threads comprising one or more separately functioning threads each as a
separate device intefface to a respective one of the plurality of process devices. The at
least two separately functioning threads may comprise a respective control thread

associated with the respective device and a respective diagnostic thread associated with
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It will be understood by those skilled in the art that
a pul sed DUV wor kpi ece 15 treatnent apparatus and

woreiohada1ifor delivering light to irradiate the PCT/US2007/013042
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wor kpi ece, for crystallization of a material on the
wor kpi ece, carried on a work stage, which may
conprise a pulsed | aser DUV |ight source and an
optical train producing a very narrow w dth very
el ongated beam of |ight pulses with a set of
paraneters required to be nmaintained within a
respective sel ected narrow range of values on a pul se
to pul se basis 20 is disclosed, which may conprise: a
| aser controller; a work stage controller; a system
control |l er receiving process recipe control demands
fthomespectivstdemiee. Eedi spparatsly finlctiogingninead gan emj&:pﬁﬁingﬁgeparate
[ di.ng. control sjgnals to t | aser. contro r,an
Xt PR T Pt it for ity S Brisite GYict Bommans
diatiefeadenttyr o fithe:dpsi @ctypss. CTH de@ideRbmMUHNAB maf&¥rrespond to high level

com Bgse: a dat abase-contai ni ng generic process
comarnd steps sel ectable by a 25 user through an

ext er ndt will fethesbaiarterstoddby tose skiikal ARRE L@ tHAS addddding to aspects

od onmri se.prqcess control,..custom zation
et DBl 1o SR B aRoteh  Ed o v58 besin laser
| annealprestystens oyt ise il 106, AL SIA thOpTRETinglFREbsIRAkR G, 80k, anneal
tg{gg hh&ﬂ%1%¥tﬁrn?k grocega yserl.lnLFrfaFe to a .
rESPerPIVE SYERBIPET ' s PYY-cLysial pssiliqqrelaysyy it whigh to form,
angl, thix fibml tramgistosdnpid ageraantbwith be@ey ceyi@ilie.g., longer grain

identi fyi. to.the user proce Q nd steps that are

PG 7P PRETYS (et RdtioTr s EHD 1B draBEFIRE With {he s of

usiglierflevails éfiperfobivhttat athas@ay Widve e SPbrifRedBEREY HOrmed with the

t sk;lshgrgg in .the CEM datg?§§$. The apparatus and _

AP TG e ST o calledsysiem ex@athdimiayss(S0G"), e.g.,

cwitireectoh@obele@ivhiclented8dd ia tHeNispiRy Hafdlad ofSSYER to being outside
copntraoller and [ the work s

C ri si.nq.the | aser . K stage
BR PR |“é%,f- Jﬁh nefs| a8 sojhg spade; with F'@Epr‘@SQﬂé‘f%iﬂﬂg Shy
f peoforibfcelmBanRidnf, SRR Tghtdt T89poR YHEREE $o fedutd) €.g., blurring.
PLRCESS [Server. The GUI,cluiFt naY conprise a dlsplay
cﬁE‘SEﬂ RERGCTHRIOSsss coRirQ)rin makinghe laseranpedied thim fimtegnsistor poly-
gdtrrszstlﬂliﬁe fﬁiﬂf‘ir)]lﬁbﬂ@lstdt&ﬂlﬂeﬁﬁt%ra_cﬂﬁde ﬂﬁﬁé‘imp&b@&lte%ﬁ@ﬂ %cﬁ BT panels
S us of .the crystal|iz; n process on e workpi ece”
g ofednic E%‘HﬁUHY‘%’&tdé"‘lﬁ‘ﬁat{gfagﬁﬁsﬁisgadwtﬁ@e%ﬁlécfew%usmg thin
Sheainclaser Ahedal iag 6f tHe@oRTbohRbIRd REErdind¥Q aspRRASBhE AjsBIdkd subject
nethoqﬁgﬁy further ﬁo rise an OCEM read onlr dat abase

O,

VR FARyPeFBAGCIRerG CReFRAM ARG NIt Shehssnhgreqdmerfogmance characteristics

) WRH ottigrs, Bg., GldncRd ULHIP [i fetids M 68UHib8lehRinced poly-silicon
3§%ﬁ-wﬁlt dat.abase contai ni ng user provided recipe

& P5Hs mage withingraaged yilds a"ﬁ'ﬂ?“%:%ﬂ?‘é(?rﬁﬂg'e Réfer many
teivEntagdsi ovief Euremtly tilidgd AA6rPhOhs FTREIOSas& diSFIhY Phiels, such as
%ﬁeable b¥

he
ose mentio eé above and also, e.g., better small and medium sized display panels,

greater stability under high current loads needed for OLEDs. Furthermore better

process control according to aspects of the disclosed subject matter add to these

- benefits.

High power, e.g., greater than 1000 W excimer laser annealing, with the laser

output optically formed into a very long, e.g., over 500 mm and very thin, e.g., under 10
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process server during process control; a command
interpreter conbining a user input paraneter stored

w0 noovhe31MSC dat abase with a generic conmand f rpOT/UR®07/013042

CEM 15 dat abase. The input paranmeter may have been
previously stored in the MSC database and the generic
command may be contained in a script in the OEM

dat abase. The apparatus and nethod nay further
conprise a plurality of process control subsystens in
conmuni cation with the process server, each subsystem
conprising a nessage queue and nessage | oop; a
nessage punp associ ated with each nessage queue' and
message 20 | oop serializing access to the respective
subsystem and may further conprise a device

[ mh ®edrnceidih) egslmet . g: aXé@ll’br\L‘(deﬂaQér ahﬁ@a‘ihg@?ﬁeﬂ@&ief&mently
e work stage

a, gr.ou Iaser cand t
% ‘FY"‘H ‘?Pd’e Ieéﬁgl‘ﬁ’é‘@ % PFrfenping the %(’@h@us the annealmg on

qmmﬁbmtéso@erfemmn@ anfdeBél b, td BRAH F9EadoVE ABled lﬂﬁmlmﬁled
within the conma interpreter to a device specif

RYRREaZORS §3aY éIOf 6‘?419{~E epitss dde tager alengzpspcéﬁm beam can, e.g.,

trh&1eh MORAl reBRMAS fAinttstpN¥Y Re-\VR
i rradi at eref%he wor kpi ecg%h%‘cor chfé]s?gh 'c?@’zifgtllliggﬁtgﬁ&adjommg

rherlsdirggiop formag aetdasnddaee (loae} srvetatsivan baeehieaddyemoving the
Vita il B b&PAP FI st Rredo Y GRG dr3REH othbMol il thec‘&ggtﬁﬁ in the
and an oEtlcaI train Frodu0|ng a very narrow w

lfegtign ghisiative mpgmest, thysghe creating srysialsrigelgtivelppniform and
RAGRIARIIGESeth @AY Wn‘ﬁqné]%r RRcHBh AoBHIE

r espect i ve sel ected narrow range 0?1
tBYels awailahly thrqughgnsealigs svithithertpr smrﬁbmtlye beamsnables sut

V&QnaQMsjeﬂ@allﬁé oE’QEAaQﬁ%QQ%{eQJr Qé@ ac(l)Ja@thQB sBQ@EJeglrlzﬁBn dfawn across

wor k st age contr ol a syst em controll er runni
rtBe puréace\pé thepauel wormwﬁe nthaceystalizing maghing pgme@l@dmncordmg to

QfsH&dts &Othé AfkBIoded ﬁﬁ)‘fec@ﬁlaﬁets gl B%aﬁ'm'vﬁi@lgc erﬁﬁ]e%gélﬂgea panel in
non- reentrant threads. The respective t

coTpelF Bas: alseriecreasinaspasgktirqughpity lraadmreypt@onalvr@ béttee arystals.

i nsi de Aﬂ:cél‘(ﬂ% 0 RPAEESSarfintbdihBY & dhd i gagsed sﬁg%cb.t matter, the

t hr ead nag have a 5 respective nessage punp’'

SYelesmy, by heused dw o magter a@nroéleqe@mqta\rvhnah thayswontain, the master
hiveretdl Jb@moﬁ&e(“mﬁ}g erQﬁém éﬁ}]ﬁio&ﬁé ﬁp%%M’ ) the data
queue and a nessa oop, an er co

tasquisifion sarvinedcP é%é’b quv‘tr@eéé“ehbseevlp@ eugindeh ¢ “E3EEY eerver. These
%%Qﬁesﬁﬂmemgﬁgé a88 %ﬁﬁlb@ptgfo%(‘s@ﬁ%? QhithSE, @g sGELRRRARG running
punp. Apul sed i'ece treatneht “dpparatus

ViFRTERS A conl O\éSCD,uagmhq aamerfpadatataetheomﬁmﬁ), abmg with a dual
o seffer %M@Wlh&@% %3%%20@@%‘5@& Qtogkg afay, kD é g&ﬁh 3 TB of.

carried on a work e a’ pu

| Skyage §pace.|q Giseo mdm firgwal} pnq‘l edlb PtOrtaIwntrpmerdL@i’/ﬁg
Lok Glrter 18 1L AW connections.

. The MSC and DAS may communicate with a variety of hardware elements of
the processing equipment (Devices), e.g., a 1220 W, 6 kHz XeF DUV laser, a beam

delivery unit with, e.g., active beam steering and stabilization modules, and active

ll@r amed Igoly-smcon

illuminator auto focus control, a stage precision motor controller, a projection optics
module (“POM"), including, e.g., motor control, metrology sensors, e.g., for

temperature, beam energy and beam profile, other equipment, e.g., electrical and fluid
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wi dth very el ongated beam of |ight pulses with a set
of paraneters required to be maintained within a

WO e@paeilsve sel ected narrow range of val ues onPET/pP8L08T013042

to pul se basis is disclosed, which may conprise: a

| aser controller; a work stage controller; a plurality
15 of process devices controlled by a system device
manager utilizing at least two separately functioning
t hreads one of which conprises a device interface to
each of the plurality of process devices. The two
separately functioning threads nmay conprise a contro
thread associated with all of the respective devices
and a diagnostic thread associated with all of the
respecti ve devices. Each separately functioning thread

RRtYitigdamDaRaiesial ﬁarﬂwaﬁ@s ead@&mfainm’rohms@ Raivhedre of f]ﬁ selectlon
systenlcontroller util |ze?g§ner|c devi ce command

iR RS HSRE fyptaseriand Yl fn gdbence, 1o theepsalinesshmpaoller
mufm&éemﬁwh thd)e @) MISE ahd BALS AEDeVib& B Bl with
nﬁthod may conprise the QU client storing recipe -
£ fYh®-as paraneters in the MSC database prior to
S endl rﬂmetb%ﬁfroll&%ﬁaﬂﬁm% th @speldCo QG RSRirB Nt TthAMidcI B8 subject

furt her nprise ssage, queue and a 25 ness
R[5 by oS SR gﬁw&rﬁva@agmf he@MﬁFmgéovwg*ash availability

lepsy tAOTHARAIBNE i distribaedd, 8! With hAfe@EStine BRYuirthidts handled
gaﬁgor nore separately funcfi oning threads ea

¢ seriralied idevices oxgipl ceordmation,copeh PRwraiRs éeeebactswd data

mouéﬁldntﬂénﬂfed%(iﬁ@mcaﬁl‘dlrﬁ@lﬁpleTﬂ'éﬁ'Asadf mfoﬁﬂﬁt‘ion h¥w, e.g., local
separ at el unctlonlng t hreads _nm

rPSERRIGopECL Bk fagiprt hpskepntroh awadlap dde gy tpmyinalso highly adaptable,

MREREE, CBpahY bLOHNABHa hESiRR il ofanAHAg t 6f InbIERG devices
associared with 85 WO 2007/ 143151 PCT/ US3007/ 0130

137¢ aflgwinechor the medjifieationes ghe davirsrsat endjorrsyhgtitpien pfgdifferent
tdaRR¢ rIFRie %@Fuh@t'xd’lﬂhﬁl ﬁﬁlﬂﬁrﬂ% &’ewmﬂh&?ttth@ﬂeed of essentially

channel,. The system control | er utilize generic

POV rewrites; thPr?&é*pféﬁﬁ@ﬁH?ffOé? qrw@y@é@llwdm@@gd certainly
W@&@meqﬁe@m%ﬁrmm%mém&%m hi gh | evel

actions. [t will further be understood by

ski | | ekhe #vméomar@ﬁalte net berdavirryl intp tis ﬁ@'&tf%“ef spdeanThev can be
%ﬁ?@@&i b Mad& djlaenii18HEna28ched UB 55 formBh e addink TE@U[ﬁrHemgn

thin beam laser _annealing systens nmay be useful
t@es aotdimit ithe quyebes 0§ pUswRieEs: 612 Jomatyrtaskeer systemeleyel device or

Qﬂﬁﬁ%nﬁ é‘vﬂ-aﬁéﬂ(ﬁ)o M ex&hpie Cﬁ&ltkﬂ?ﬁarﬁrﬁeﬂ‘e&r tgllé may be added to a task
|y-crystalline silicon |ayer, whi ch

’ghout £eding madifiqaianssios e &s e user lﬁt,fffaﬁ‘y é‘?feefﬁn eNm with TCP/IP

Q%Hrﬁxﬁm&ft%ﬁg ) the dvides, \Jh@f&?e’éd&f Barirohfk 9&%%& &cdrvert, e.g.,
IS possible to, make smaller thin fil

tSeEakgommpwicatjons pfqgﬁ@coil,sarﬁysam commands may be executed asynchronously,

e.g., 50 as not to block the system, e.g., when waiting for a response from a device or
devices, e.g., when timing critical commands. ' .

Much of the software may be implemented in easy to use sofiware, such as C++.
the GUI can be implement in the well understood and easy to use JAVA. Control and
data collection, e.g., Tasks, can be stored in, e.g., a parameterized script form, such. as
PostgreSQL or the like procedural language functionalities. Tasks may access devices

via a command library cell or the like. Work may be done on the processing system
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hi gher | evels of performance. This may allow, e.g.,
brighter displays formed with the thin film

WO e@ndiasors in the substrate, so call ed syst ePeDNS2007/013042

gl ass displays, ("SOG'), e.g., wth the contro

el ectroni cs enbedded in the display panel as opposed
to being outside the panel itself. The panels can

al so be made with higher resolution and other 15

per f ormance enhancenents, such as faster response
times, to reduce, e.g., blurring. Cdearly enhanced
process control in making the | aser annealed thin film
transi stor poly- crystalline silicon panels can hel p
to achi eve these i nproved panels. Such TFT panels and
organic light emtting diodes ("OLEDs") al so

aRMR doneeNesd bordin) 1REpaLtd &n@?ﬁﬁbdn’ﬁ@tﬁmf iiRS&@Eclosed subject matter,
anneal i ng, of _the sort controlled accord g to aspect’s

$FE-t Peruning Rysisgtsoifesipes. ZBYOJF&E% Bay be Gieals byt sysisnp operator,

e amiyg Rakks W iR a?&é‘éﬁ)e%ﬁﬁﬂg %qRE’é?ilf&H RRFLSh of a Task. ‘At runtime,
characterlstlcs al on ers, e.g., enhanced

GhepomRad iieeretsr maxiay biedho pemn Antiede pofiyeray dxeoning Device
Cﬂoﬁ‘ﬂﬁﬁiﬁsp@&ﬁﬁ& logﬁdﬁmei‘i‘;f&lg sRUEASRA HoflcdR ﬂ@&jc+&Q§ d¥hamic

| ower cost, offer man advantages over cu rent

(flata, e g dtotad Mymemens | Putieg: eigaskask grequtiay. tpafrexslsmas geme from the

aSEM {1988a qRd tHe ?Qn@tptg\fﬁagg%glreafré@ éhcel‘vfbc séﬁgfnta%%d ﬁ{gatlcjmmand

and medi um si zed di spl a greater sta
dnigaretsr giay ase theg to maulde Adevied commami@EDte a Payicher rmr e

bet t eryhedE 8C 8RSt F AL, Ovlllt@ﬁﬂ%rgllnggﬁes e ?]otrﬁa%fsmayrﬁe %onﬁ gured

di scl osed Subject matter ad
F;g\}ag ruseré:ogtrolqu]» E&-orith glohallewrd veyiables that cangdley user control of

apoea Ee‘ﬂgwow E% %Bﬁnécﬁ%ﬁElmeeuttsgéghb%fohctgétb% grQ{” vice

INnto a very ng, g., over mm and ver

engble/digaller liswrs B8y W%W/mgmwle@cmoumrﬂ/mmammlude
heaLve b ara%éxgqﬁclu@e skg(grg.l a&Bc%ﬁE a?a?r?éte ?érhﬁgslons

stens are curren ieved to n exce Ien
A-Eﬁ‘ﬁrnaﬁylﬁslsq [5 Cl‘p’é‘rtﬁmﬂa};f%gls@dw eOLvd pqmmlgd ebpechmag didlydg a bootstrap
Qer LAHERGrABASEUR ISk a élg%ﬁar@% ?5‘10?& 6 18607k, o8 execution may

attal n the above note antagéou
theanesireliest buREMXamfidential (eed erkinppted)desk aidaiepasetdpts.nAn internal

SRS P AL ) RS s
cedell@iulwyergmomch@p wonfguratesde.an ao-ballagié‘HdI@’h@sts dﬂils-tzeDE
%sgﬂoﬁ%kfa cf?q c@f {T‘%Vé rkgtaf)llg%f dgﬁ 18aY \Qﬂﬁi eséjen dreétsﬁ"ared objects that

relative to t each of to ex
dﬁ%b%dogdqedndxmmwaﬂyr ect | on of relative nmovenent, thus,

€e.g., ﬁﬁﬁ@?dg&%aﬁe{ A Bk $n ﬁﬁ%ﬂtﬂﬁl@hély ?Eﬁmgqbépo&vgi ﬁ%)y be throttled to

el ongat ed and wt er eflect
tatpscifisas 2o rel@tp\@l)h@gwrﬁg;q/nagg |Se@glrate threads, e.g., one per Device, may be

synchronized, e.g., by a time “sync thread.” Many attributes, e.g., hundreds of
attributes, which may be required for flexibility of operation may be stored in, e.g.,
PostgreSQL, e.g., using an Attfibut,e-Value form, e.g., using Normalized values. The
status loop may be buffered and bulk copied and partitioned by time/Device. Built in
charting and reporting features may be used to monitor the operation of the controlled
laser annealing or other type of system being controlled. For example in the laser

annealing type of system, laser energy and related properties at various points in the
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10 crystal s avail abl e through annealing wth other
processes. The thin beam enabl es sut continuous

wae@e@atlirigt of a small liquified regi on adj acent Per/sst00d013042

seed region drawn across the surface of the pane

wor kpi ece in the crystallizing machine controlled
according to aspects of the disclosed subject matter.
The beam wi dt h can enabl e annealing a panel in a
singl e pas, also increasing panel throughput, in
addition to maki ng better crystals. 15 According to
aspects of an enbodi nent of the disclosed subject
matter, the system nay be housed in a master
controll er cabinet, which may contain, the master

" systemcontroller ("MSC') server, the master

HyStefn, Bedrh %ﬂf%ﬂ@tﬁeﬂw&nésh&a%m mée8legy b@)shf?éhs and

serV|ce server and fjeld service englne

(tepppra r%‘e‘ﬁ(ﬁé’rg]‘ oytthe @Serrﬁélyeﬁ@gl SYBeEFaRY B@cweﬁ/ge@r&maﬂhe data

%&ﬁﬁ@m&ﬂfeﬂeé gWaC Qreleﬂl\@ly higBatafratBAVE afChr ¥H S1E125hd with
GCS for ‘contro] and the sane for data

HEs shdtesanpugd 2‘% l’e}ﬁg inhe fessr atrites ey apg around 70 fields in

Hﬁgﬁmﬁgk%@@&@wﬁ 2003 Os for dlagnostlcs a storage
array, with 3 TB of storage space, a Ci sco

oW £ oHSYEHRE INERIng ey Al dido.g: %smperaﬁnﬁtsﬁ?&tmwrrpl logger

COABHeI Which ayleAdY ©8E0€ Gfb:Mbdion Hien Maky 8PtheRemBYevices. the
connunlcate with a varlety of hardware” el enents of 25

tIRgess Lncawaimay RIHtRrpiets: c-gpby V\e'gglg to @ PgstregS Qlpdgalygse gnd send

kibgs sa@ds 1@&9%&111&&&1‘1@ G@Ib@gmwaC{ﬁé DWEB .Y THOGhi ¥t dlowefod filtering love |
acti ve beam steeri ng an stabilizati on nodul es, an

degs §&- 1) Jeyifentimeidatg, seyeribcaie andnercst gensrasiongege., by device,

ghﬁgugbq&vgﬁ§oaccontrolIer a projection optics
nmodul e i ncl udi n gi nmot or control,

met r o|%@§/d§@?ﬁ§@ﬁ@en@, 6 Yool P &F 463k for botstmappingrapg another

SRS o B o0 BB B S bty

wdded tq e OFM sghema tting may heymade imebsandenfi\P§ schema settings.
arRicHih 2. 4105 timWihGp o@ﬁ@w@é mh§ e S&l LG | Etgﬁ‘ls aﬂcﬁ st!r&‘fnmg data,

end user custonmer and unknown, 1n advance
ariieh el & e riimplified priquickenfarseent @fidasmtqmpe hThere may

then da@alﬂise llMggetWQQn BROENOsheMh GRS MBES ScHeaCivhAA Gy l;erkeparated

and/ or be run 5 The controller according to aspect
dof Oa#fé%‘o%n lﬁélﬁﬁ thyt datgecollpaion sind ¢ontrelj fupetionglitigsedo noSt interfere

PR RN b%%tﬁernwmﬁé MyC %%fng@n@@\ﬂms@}m mgﬂ ﬁa@é’t%tc%mrﬁlﬁ‘ncate with

one of high availability - . The control

i egchipder impmsdcircgmstanges, B. ghéhreualeme dtaFat‘?éserléidﬁﬂ Fib'elﬂ% ﬁv@h as when
r@i@n@occ@%oﬁé‘@a@@i&ﬁr@h b %@EXSQ? Ls@liﬁ EPeJ\/ISC The controller

coordi nation, control oper at or
may also make beneficial use of functlons, e.g., custom C extension functions, e.g., for

XML and HMAC, e.g., XML messages may be utilized in DMP and in the GUI and
HMAC may be used for Project/Recipe locking.

Neutral Language format to Device format conversions may utilize an entit-
attribute-value format, which can be used to provide mapping from generic commands,
e.g., used by the Task script to Device specific commands. This also allows for easy
substitution of one device which may have one set of commands for another device,

performing the same or a similar function, but having its own unique set of commands
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col l ection handl ed by the MSC and nultiple paths of
information flow, e.g., local 10 operator control and

wo awvau3ishost control avail able. The system i sPel/8682007/013042
hi ghl y adaptable, being, e.g., capable of control and
nonitoring of an arbitrary set of intelligent devices
and allowing for the nodification of the device set
and/ or substitution of different devices for the sane
functionality within the device set w thout the need
of essentially any rewite/reconpilation of the
controller code for any or all nodules and certainly
15 without the need for an entire rewite or
reconpi |l ati on. The devi ce commands ‘are not hard w red
into the controller code. They can be stored and
Idaad &dstciysﬁamhetabémmaﬂ@ls (e kedmple) vaRiub differatansteasd Asndling

e d not t the n er of

\’%f%f)@‘r 3% g ma“‘l“%ﬁ“’é"r’i Y Wﬂtg] “6Fa“§’§§’tr%ﬁ ‘Pfg‘\%m?ﬂ’é\? jOF at least
%me%h%ﬁarﬁi@ﬂf dcpmthaidsRividen cBEH oftkaiiita be dskdlctfuRgIBle to the
paraneters tasks may he added to a task 20 w t hout

<Saralerpdimatenal PEFESTRS systey- | At pRotheraramplce pmgwgr model laser
SHEEBNSubsuedin Mvhith hidy Hale aduads i GarbhtA8dit18s diBthus commands.
devi ces, where heeded Lantroni x can be used to

dargdition, gs Retweendaeviegs, JARAIFATRUERSiTBIDHFARHER, utt many may also
DS REeG8 ABAGSD ERYe, RRd tefatHbast &gm%wmwswor reslagemem ofa
so-as not to block the system when wai ting

DFEeHYiE anothehayingshe é%“%FU“CB@V |bé‘ése g.edi ﬁfefen&ﬂ%fﬁ““ behavwrss
tslmbnglrcgr thtla8dikiof OFTEMMEEmerR D IBGALeaf the software may

be 1 mpl emented in easy to use software, such as C++.

t he GPevdssmvablsspayRsontainedia afghle, oy BastaeS Qhe 8., as part

EFWist Bf taBRsJAVBHow@Nt rol and data collection, e.g.,

Tasks, can be stored in, e.g., a paraneterized script

f(ﬂﬂﬁaﬁﬁuﬁ$h%9 qumgggwxygawamﬂﬂméd i ke procedura

| ahguage functional ities. Tasks may access devices
~via a condaMdice bdary cell or thAaY ned npddk may be

done on t¥Warppbiesnamg syst em SEewd 2@07mMY3151

PCT/ US200YAgi8bde_labehg controlteart,according to

aspect s oFazhakipodP®ment of thet@dol osed subj ect

matter, ¥aglabhe dakai BYPer o) edextomofedulds.

PrOJects wayipkler &¥ped by the $ptemadpéudidor, e.g.,

usi ng TasK3riaPif_deRetibe fornitfdta specialized

version oVa2Eishie reguired e, obRE dImRgfyoull,

i nt er pr et BRTH lﬁeyﬁ%éﬂaFﬂrparsée?ﬁéks e.g., thereby

executi ngvPEYRREe5°EG fifrands. Iogic, t heref ore,
can be noV@ﬂl %ﬁ%% Igﬂ code Wynanic dat a,

e.g., stol ring, & 6vﬁﬁexecutlon

t he Task ﬁ§§l ﬁﬁ—? 1fhe OEM I he

pdrameters may come fromthe MSC schena and the
candrafdeomprise a table such as the following:
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20

interpreter may use these to provide a device
command(s) to a Device. The, e.g., PostgreSQ., wth

WO e@7parianet eri zed script formats may be conf i pOT/E@82002013042

to be user controlled, e.g., with global |evel
vari ables that can allow user control of system
behavi ors, e.g., connection tineouts, calibration
factors, and device enable/disable. Users nay be
defi ned and enabl ed. Projects and Reci pes nmay i ncl ude
project |level paraneters, included Tasks and

associ ated paraneters and perm ssions. there may al so
be chart tenplates used. OEM controll ed aspect my

i nclude a bootstrap 15 user configuration, GJ | ook
and feel, e.g., colors, tabs, labels, etc. Job

ex trolLed by CEM con (and
e fe! 2syped:yapiapleadetaiiiy: vakjable ivalidatal 'E’ﬁf‘tsetup
ceF 108 g l SE
o 4 M l_l...)’ ..ﬁl)slﬁude
C (rifelogptin kel dNS, €. GFXT] S O4 € Ol O ; L- 2- DF
trCﬂWTl’i:df’WWnn and a:ﬂa\/i CAMT St 9_9360 § PR 1
d I ’ . JEXT] P 55‘% egag T 1S ‘1 ‘f . 20 may
b Og[wyaucu U)Ilalll cCaNaay - n a
c U0 [ poT T 1 e 7 1, 7 to a
spetid | c. elg. . relalive S| ow ot a F e Separjat e
t Supoteg 4 nm:\T br SHE co e he E={") iz ed,

e.g., by atine "sync thread." Many attributes, e.g.,
hundr f attribu be require
1 et o) Bl hbd WY bERin s T e Uhinadt tyhupgicing thread.
FE}S?hgieeEQmaydlage its m\m@taacbllét:ﬂiwn thtiad-bva bsieg & @yidhréniging thread
%Pg z%d valu%g.nTﬁg status | oop may be
butfer e cg’rﬁﬁ”ff na at6art itioned by
timel [Ewta oeay Hseldetddrby seleating o gamiodlar ey foi*rﬂgmgf eal, arsefus log,
sed to tor .the.operation of .t controlled
o7, RS, R VB it LR R Giyiasd fmestamp.  satus
cmm’(er alstae.d; vaher anedsangbeuon. Mhﬁble&:ﬁﬁfamnﬁ@ﬂ@t@tdsﬂGg b¥tPRen selected
var | %@tﬁs@e r}ge {% g%}g 0 ] %‘ﬁ%@#ﬁ‘g Fl).l% 1Ez1jn?gsét p%trtlcular device id
Fﬁﬂ/sbﬁﬁ@@ifdﬁﬂﬁﬂlb?op siysdtarips. DEiAaN DL tbld May Ba ﬁnﬁfeh @t or displayed
er and posi ti ons . an
RarBE v iPas o RP BuEHEuRe! P IR tirselrengasyes sty
lRagebGKJI; sandge_ellp‘o ag@dtag%'m dahalmmmpeemee@mwsgleceedgvﬁ:ues Data
at [ tiv [ ata rat t or above Hz
e it TPtk o isi UL € Bt Bimm i ahass. pigelleger piputRRcrey versus
| ta'aer Uatmhg ldatacia aStohﬁﬂllﬁZeﬂrfdmﬁﬁt @b Profitd foeh dﬁaﬂnﬂaly ﬁxéchﬁét of
I al]o or,
ﬁ%%% gfw é-na%%a f%% W nékh%gg :t?f- ggx‘htlpﬂ%&g& c\i\éwce and tlmestamp Data
may be streamed at a rate of, e.g., one record per laser shot and, e.g., tagged with a
unique shot count number such that data across devices by synchronizing shot count
numbers.
It can be understood by those skilled in the art that the aspects of embodiments
of the disclosed subject matter disclosed above are intended to be preferred
embodiments only and not to limit the disclosure of the disclosed subject matter(s) in

any way and particularly not to a specific preferred embodiment alone. Many changes
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Daenon which may al so receive information from many of
the system Devices. the |ogger Daenon may buffer,

WwWG@t@ra43161 g., by witing to a PostregSQL dat abBEEUS2007/013042

send nessages in parallel t the GJ, e.g., via the
DMP. The Gui can allow for filtering |ove to |ogs,
e.g., by device, tine/date, severity etc. and report
generation, e.g., by.device, tine/date, severity,

etc. One dat abase schema, e.g., the OEM nay be used
for bootstrappi ng and anot her database schema may be
used to overlay user setting, e.g., application
defaults may be added to the OEM schena setting nay
be made in absence of MSC schema settings. 15
Partitioning, e.g., by timestanp of device may be used
fafd mdtalcdfiordbsh 5 me@ionBe dRtRdsed a&ﬁéaboﬁaﬁbmﬂn@m oetr@ disclosed

sinplified and qui ck enforcenent
ThEpEon(s) thatanbe yadensiaod and ﬁRPrE@PRREQMa]B skt dr et The

%Epenm&ﬁﬂseéﬁ intéfdedin RBopeld TeRAIR!18 ovérhoPbAl§ thd @isclosed

i nsure that data collection and contro

péesisiod SEDPHiERteRS the disciopeRbiscbmalyi(s) oo sidbgauivalents and
Biter %@lﬁ@%%ﬁﬁ%aﬁ% tﬁﬁ%ﬁﬁlﬁ%’%pﬂi@b{t fdaM&setsRilled in the art. In

comuni cate with each other in sone cjrcunstances,

addjtions trcbargesiend rrm%a@@s 101 thg disglopsdand cgjmied gspagkret!
Qbe%Qﬁ?en@sC&ﬂﬁé efgénogéat SibfeRPhdft&s) %tefd%owéhaﬁ JagRdRd
also In C. The controller” may al so nmake
WQﬁ@ﬂWQFéI use of functions, e.g., custom C extension

f unCt PR th@ pgmcufa‘l’ e&\ﬂﬂf %H@om otgthe H&‘ﬁ{ I@WESER
DVP an

be utilized

lférédT PANED, %ﬁ%@ﬁ&cﬁ E&EiAélMENa SWQ%TW%WF RLQ.{rIg%séscrlbed and
fighdtmtedtin tl@%ht@@t d Bl'lgﬁfoncm W&dxpﬁauﬁ&yto%hify 28 @B C §112 s
entit- attribute-val ue fornmat whi can be used
pf\aklmapebw@ésttwgurgmma@emﬁmrlb@ﬂma@s forep@blemﬁst@&etsylved by or
tapf ofte? kea§&{s' £BF o &J.%&g%/fﬁtel% cisfdran %ngﬁf?ﬁje%t m}:ﬁﬁo%e AefPibed, it

for easy n of one device
hatpebeon@essmodd:y theserrkillpd in dhe athibahisis thepresently described aspects of

Qﬁé E&Emaﬂenﬂﬂ;@d]xﬂ%&%t& SR e@ Slélgjga%ét%? f:lez}g%rsegaé&eﬂﬁblary,

its own uni que set comran WO 2007

PiyyaE2e ar) BpaeaRativs ofghe B\évemt megaewhightis broafkrrestenmpiated by
ﬁ@g'@%lg?efde ei'egHﬁatQérf fﬁré%%epregaf,tmﬁ %I%Le?ltlg'%gérl 8and 9&%&% aspects

from nt nanufactur non- st an sets
o emibndisnants fally leaegmpassesrsheyembetl ipciiés whish mea/rm)sv be or may

%%E%ﬁg PP\%@E&O&LO&@%&QH tlgearp@ggd BH %‘ t@:&u&g%sotf?ﬁe S%ecnﬁcatlon

contro mat er al processi ng s
Fharspons, o fAhpigeent FGE] OSSR LSERASLAB PANEL WORKPIEGE

LTI P RYR RIARGIOTRELEER 18 B 1e R Rphtdly ifiRed by only the

appended clalms and nothm g beyond the recitations of the appended claims. Reference

to an element in such claims in the singular is not intended to mean nor can it mean in

" interpreting such claim element "one and only one" unless explicitly so stated, but

rather "one or more". All structural and functional equivalents to any of the elements of

 the above-described aspects of an embodiment(s) that are known or later come to be

known to those of ordmary skill in the art are expressly incorporated herem by reference
and are mtended to be encompassed by the present claims. Any term used in the

specification and/or in the claims and expressly given a meaning in the Specification
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In addition, as between Devices, sone attributes may
be common, but many may al so be unique to a given

whewraeilsand t he dat abase organi zati on al | ows POT/US2007/013042

repl acenent of a Device with another having the sane
function, but, e.g., different default behaviors,
sinplifying the addition or replacenent of Devices. 10
Devi ce variables nay be contained in a table, e.g., in
PostgreSQ., e.g., as part of a list of tables, as
follows: create table oem device variable device id

int not null, variable _nanme text not null, variable
| abel text, variable uomtext, variabledata _type
text not null, variable type text not null, wvariable

default text, wvariable_required char (1) not nul

\a&ﬂloablaﬂﬂﬁlri tﬂap@arseﬁteappncatfbarcaahhamhdmemﬂg,,regamess&m ady
rdd?“ text, varitable internal in{f, variable publjic in

Wan! or bRl cREYNAPEddReaRingioF such &-tsas Tyifgot intended or

frRbéseiyITr a Sdviokdri8tRod diddisbePlalthb/SPOAT AR Any . aspect of an
anati | e fahel pvanabl e dafa’\'EXT @Ieldlatlle

ogmentiq ejcknsgaf P/erRpRoblesy sought tp g solvadyhy tb% aspects of

@dlboﬁld‘l&tﬂleclaﬂdﬁn Feifik §{>plhdéﬁ€@ NBE |titd Be AhleIMaSsedlhe present
k-i.ice_Cmeclionl vhenul TINPUT IS ALPHANLI 61

RandiersieBing: comnenent, pumsthodiaign indherprgssnt disglosurpigrintended to

:Hg\AAeE%l%%ﬁ E& the/uBlidb chedlessDF WiRthEENk dI&RembedissuRaa BH fMethod -
step is expllcltly recited in the claims. No claim element in the appended claims is to be

construed under the provisions of 35 U.S.C. §112, sixth paragraph, unless the element is
expreésly recited using the phrase "means for" or, in the case of a method claim, the
element is recited as a "step" instead of an "act".

It can be understood also be those skilled in the art that, in fulfillment of the
patent statutes of the United States, applicant(s) has disclosed at least one enabling and
working embodiment of each invention recited in any respective claim appended to the
Specification in the present application and perhaps in some cases only one. For

purposes of cutting down on patent application length and drafting time and making the

- present patent application more readable to the inventor(s) and others, applicants have

used from time to time or throughout the present application definitive verbs (e.g., “is”,

“are”, “does”, “has”, “includes” or the like) and/or other definitive verbs (e.g., -

29 e 9 &

“produces,” “causes” “samples,” “reads,” “signals” or the like) or any gerund (e.g.,
“using,” “taking,” “keeping,” “making” or the like), defining a feature/element of, an
action of or functionality of, and/or describing any other aspeét of an embodiment of
the subject matter being disclosed. Wherever any such definitive word or phrase or the
like is used to describe an aspect of any of the one or more embodiments disclosed
herein, i.e., any feature, element, system, sub-system, component, sub-component,
process or al gorifhm step, particular material, or the like, it can be reé.d, for purposes of
interpreting the scope of the subject matter of what applicant(s) has invented, and
claimed, to be preceded by one or more or all of the following limiting phrases, “by way

9”&

of example,” “for example,” “as an example,” “illustratively only,” “by way of
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ics9mtnt 1S ALPHANU1d Pat Nunmbv T 3004 |'S ALPHAN kd

WO e@®7hhxFi Su ozed TEXT SELECTK) IS ALP No Y VecTi/abioe®013042

may al so be joined across devices, e.g., using a
synchroni zing thread. Each device may have its own
data col l ection thread but using a synchroni zi ng
thread can allow for, e.g., cross-correlation of

data. 5 Data may be sel ected by selecting a particul ar
table formng, e.g., a status log, e.g.,
das_status_|og, which may include a listing of a
device id, a timestanp, a status nane, a status val ue
and a status uom A table containing a status | og
between sel ected start tinme tinestanp and stop

lllumatmiip)mﬁy ehe antd@ateiiclude bhy 3hé18r MoRrlal IOt phrases “may be,”

oA ERy ieiies ey E sht it srheupia, Qe iers,

t ineteGls ahb alhe Bltm Hehﬁnﬁ&é‘t@ﬂ €eBe 8ésotibsd oA USR Eﬁﬁible aspect of the
sel ected v é uch as , stage CX, sta Y an

ST eore ISclsFd Fibe imieptssed ROEAS é°@é1°é$dg‘§dm%?m?é§tl°n of any
lh'teaor S elrebodingdHtayeshy@pddd Bpde-br stép) B any E‘mB&ﬁmfter Hhd/or the

chart | aser output ener Ver sus
LIS Pofstilé ermbSHiignEotihe FPRIREY Gpiaed, Sien L i il Almewsrof the

aref@iréthéte by thfelpééGlt &Sﬁlte@fappﬁ%r{t@’ HE@&S&QQd%nW 9bngRtBabling
rate, P[}ba(:h m artitioned devi ce and

£ PRl phAnysYe a%"c tﬁé“‘%ﬂdﬁéﬁ'ﬁ@(ﬁ op enyzepbedimgnt ofghgsubject

ORRErRF VAt REdlailRACIUn¥diobxB8kly SnlspecifRAIBLE Whikl ifthe present
unlgge shot count nunber such that data dcross devi ces

LY Yrths PIogeHtsn of Binepplisatiere that applicat(s)slieves that a
Uﬁﬁﬂélﬂ&@&?e&)ﬁf hlzf’aﬁ%cl%géd én%i)d'lrﬁeﬁtnﬁ" afty pattiB@iar HE@losed embodiment

ments = of di scl osed subje

aspects .0
n‘bff‘{e‘% FURIF paisel ‘db@f\}éclawéeq 'ﬁ?@ﬁﬂw the opatp Prealveffayég ipplement
eﬂib@ﬁbjﬁ&ﬁﬁéitd? BF Whaid chfthed 6r Adyr@e’étufé"'&' QG QS g@ ihny such

di scl osed subject matter(sS) in any way an
?e'f'} I@BP%?*WSWS gt teng dhgtapy dpscaiptipn Qﬁa@h@é‘dPWér@@Pect of any

adiS6sed MRibOdEHER 88 the SABjeVind ekl éjclalgmd in presenthpatent
PCT/,US2007/ Q13042 and nodification can

ARPLFG iR deerpreipd inbrowichene @ndwnlvadpsmplwmt the subject
| RXEHITWHaP s didiAed 0R BnPEspU A RO Qldeléﬁllgntqﬁ@'egf: bAd RARDY limit any

those skilled in the art. The ppende alnms are
 slelEnwbishiin beeg gRoughdo savaTiany sueh diselesedrimplepmingationalong with

dhtR&H fo36idle PRRThentObr ﬁ@@%bgﬁﬂéﬁr QF thP?is gia‘?’rﬁé@ §6 q-espectlvely,

SUbfq %Ct 1 rmé ;ser (ts ea?ulflcte ora elgr(r)ler?tuocf such di close%netrr?bodlment Applicant(s)
such disclosed aspec s pp
specifically, expressly and unequivocally intends that any claim that has depending
from it a dependent claim with any further detail of any feature, element; step, aspect or
the like of the sub_;ect matter of what is recited in the parent claim or claims from which
it directly or indirectly depends, can be interpreted to mean that the recitation in the
parent claim(s) was broad enough to cover the further detail along with other
implementations and that the further detail was not the only way to implement the
aspect, feature or element claimed in any such parent claim(s), and thus also intends that

the aspect, feature or element in any such dependent claim not be read into the
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5 other nodifications and changes that could be
apparent to those skilled in the art. In additions to
wa@barngesasand nodifications to the di scl osed anBCTUS200®0l3042

aspects of enbodi nents of the disclosed subject
matter(s) noted above others could be inplenented.
Wil e the particul ar aspects of enbodi nent(s) of the
H GH POAER LSER to FLAT PANEL WORKPI ECE TREATMENT
SYSTEM CONTROLLER described and illustrated in this
patent application in the detail required to satisfy
35 US.C 112 is fully capable of attaining any
above-descri bed purposes for, problens to be sol ved by
or any other reasons for or objects of the aspects of
an enbodi ment (s) above described, it 1is to be

U’Gﬁ%&ﬁfl@ﬁé}’em}blélﬂﬂﬁ erﬁiktﬂdb%hdbﬂa?@& ﬁaraﬁu(ﬁé Bﬁélein%nt! & an§Quch parent
he descri b

present | escCr i ﬁ@ms ects of ed
cBO R P@%@nlath Eli%'b@éﬂe‘%lﬁlﬁ]’%é?m’?ﬂ?ftt@ﬂa‘@re
nmerely exenplary, illustrative and representative of
the subject matter which is broadly contenpl ated by
the di sclosed subject matter. The scope of the
presently descri bed and cl ai ned aspects of
enbodi nents fully enconpasses ot her enbodi nents which
may now be or may becone obvious to those skilled in
the art based on the teachings of the Specification.
20 The scope of the present H GH PONER LSER FLAT PANEL
WORKPI ECE  TREATMENT SYSTEM CONTROLLER i s solely and
conpletely limted by only the appended clains and
not hi ng beyond the recitations of the appended cl ai ns.
Reference to an element in such clains in the
singular is not intended to nean nor can it mean in
interpreting such claimelenent "one and only one"

unl ess explicitly so stated, but 25 rather "one or
nore". All structural and functional equivalents to
any of the elements of the above-described aspects of
an enbodi nent(s) that are known or |ater cone to be
known to those of ordinary skill in the art are
expressly incorporated herein by reference and are

i ntended to be enconpassed by the present clains. Any
termused in the specification and/or in the clains
and expressly given a nmeaning in the Specification 93
WD 2007/ 143151 PCT/ US2007/013042 and/or clains in the
present application can have that neani ng, regardl ess
of any dictionary or other commonly used neani ng for
such a term It is not intended or necessary for a
devi ce or nethod discussed in the Specification as any
aspect of an
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enbodi nent to address each and every probl em sought to
be sol ved by the aspects of 5 enbodi nents disclosed in

wo boog/1aqapl i cation, for it to be enconpassed byPth®ES2007/013042

present clains. No el enent, conponent, or method step
in the present disclosure is intended to be dedicated
to the public regardl ess of whether the el enent,
conmponent, or nethod step is explicitly recited in
the clains. No claimelenent in the appended clains is
to be construed under the provisions of 35 U S. C

112, sixth paragraph, unless the elenent is 10
expressly recited using the phrase "neans for" or, in
the case of a nethod claim the elenent is recited as
a "step" instead of an "act". It can be understood
aAaIMs those skilled in the art that, in fulfill nment

3% h fatent statutes of the United. States,
Wﬁaéi&h s) has di scl osed at |east one enabling and
VIO AK€ e S Plec® treSnfent Appaeithd @é)w@ﬁﬁg tlgﬁt tolirrédidte the

res ective claimappended tqg the pecification in
wREkpiees; £of crus ll?%t&trt i BAGTIRTARE évqrhplgeﬁsrearelaé 08 agygrs stage,
QBﬁ}anﬁ’nrg APUIRAIER PUCH gﬁﬂ JrcdoWa aadpBR4I8Rn producing a very
application length and drafting tinme and making the
maeeyﬁrldﬂhrwteloa@pqeri bsemneh hsbt@lreéavabr getiof pangneters required to
RN AQIHR)wiBH a 2 PBEve RRBIHGAALS ARYELr HRRA dn'a2HMlse to pulse
time to tine or throughout the presen appllcatlon
&@ﬂFﬁWPPV@“Qerbs (e.g., "is" ‘are", "does", "has"
'nC|%ﬁﬁ§wc8ﬁn&ﬂ§ I|ke) and/or other def|n|t|ve verbs
(e g., 20 "produces," "causes" "sanples," reads
'si gndl Workgitagerrenirollery or any gerund (e.g., "usi ng, "
" taki r@s/ystenk@cﬁﬂ'oﬂgn recelgm@ ﬂ?@ces?fecﬁﬂéecolrrhbﬁaemﬂﬁg 'ﬁ'&hﬂgc@stomer
featurelel enent of action of functionality of
dpciP® Fonied cpmmang gawat@r Aed Pepyjsing coﬂr@ﬁlg@%@orh«rémer gentroller

the 18 RbAGlag gggﬁtegllepedog%égl@cl osed. Werever any such

definitive word or the like is used to

descr |ao@tmseélptéqttprefsesaﬁ9ntmller Bemprigingr nor e

enbodi ment s, &*dt?&a%@ lﬁﬁrtgf%h%é‘ rdceco tfegﬁlztér%ctabte by a
el enent, system sub-sys onent - conponent

process or leslegthrwgthmnﬁwalpmqesmsearntwﬁwr| al, or the
like, it can be read, for purposes of |nterpreting
the scope of the subject matter of what applicant(s)
Radhe apearatag of elain lélahmdmprioinlge preceded by one or

mor € gfro?ésg 9&{?&1 Qﬁstf)ﬁ’llréa]%h %IA us'& B 0. phlr as es "by way

of exanple or ex as an exanpl e
“illustratively only," "by way of 94 WO 2007/ 143151

?ﬁ?@ gé&9&59$§9égnlqthﬁégggghﬁggonly,' etc., and/or to

one or nore or f the phrases "my
be, " anclawrrtreter convietfing precess cemniagd b@ps aglectechthrougbghe external

’%rocéyﬁﬁrfuﬁéttf%qu a rgspeegﬁ%t geneﬁl: ga'?pt or scripts.

4. The apparatus of claim 2 further comprising:
an interpreter converting process command steps selected through the external

process user interface to a respective generic script or scripts.

5. The apparatus of claim 1 further comprising:
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materials and the |i ke can be considered to be
descri bed only as a possi ble aspect of the one or

woog/1di1scl osed enbodi nents and not as the sol BCT/US2007/013042

possi bl e i npl enentation of any 5 one or nore

enbodi nents or any aspect (part or step) of any

enbodi nent, and/or the sole possible enbodi nent of
the invention as clainmed, even if, in fulfillnent of
the requirements of the patent statutes, applicant(s)
has disclosed only a single enabling exanple of any
such aspect of an enbodi nent of or any enbodi nent of
the subject matter of what is clained. Unless
expressly and specifically so stated in the present 10

application or the .prosecutign of this applicati

that ABRS ?‘8Wt"(“§)“edg‘f’lq§¥'8§ t‘? HisSsr PIOSSSP f’g’ﬁf"aaf‘gtgésegg%’?t are
eflectible B 1 @sefomrthe OBNE ditabisedayedoar tasleuskared in the OEM

gisclosed enbodi nrent of the subject matter of what is

#t3b38d amounts to the one an only way to inpl ement

the subject matter of what is clainmed or any feature

r..elenment recit.e n.any such claim applicant(s)
gogée ?Rﬂarqt‘l‘ﬁ%frc‘r’ a1 f“&h’?‘y YIRSt i on of any di scl osed

aspectk v(ZB;rk \;\aﬁw aifginti igentifying te tfmﬁmbnﬁmessfcomhand sizpethiat are
tter at L.s cl al In,t resent t ent
g%ﬁﬂrt?l@sgv &hF Ysshipm %ﬁﬁﬁﬁﬂé&asaﬁee%ge QT ek IorRa infhg OEM

didalaseay to inplenment the subject matter of what is
cl ai med or any aspect, feature or elenent thereof, and
to thus Iimt any claimwhich is broad enough to

GOYRE appaYatbdieftlSines hagrd compligagnt ati on al ong wi th
ot her posii | e enbo inggts of the subgect nmat t.e

g 0]e] r of
what  BSVIKA|OMEENEIRGIdeRLIIGINEIP IRANST PREESS FOMMANS SH8S Mt are
asip&able by ket fidin Bl OEMIdatibasetidledli® tlsks@ored in the OEM
enbodi ment. Applicant(s) specifically, expressly and
@A®Rasevocal Iy intends that any claimthat has
depending fromit a dependent claimwth any further
detail of any_ feature, elenent,;, step, aspect or the
1% kBe appargips gﬁ‘ﬂf'&:# forther SPmBHSHBat is recited in the
_pazJI enty ﬁ{)r&iﬂc}?\@éng&h@idﬁﬁtifyg@&wﬂé Gder pi‘dcgﬁﬂ dothdnd swaps that are
indirectly depends, c e interpreted to nmean.that
hlgCtaie by e Bier ot 6 DENarabte S it Ko 0 b OEM
eruadk.t o cover the further detail along with other
i mpl ementations and that the further detail was not
the only way to inplenent the aspect, feature or

&), §B Rbp4rhtal BPEl aind 1 FYherbMpHsingnt clai n(s), and thus
al so intends that the aspect, feature qr

el ement Jn .
any. S UCHOBRSD SHRIBHRXENIEA FERmBR IPraLie” Glfcdcyiseyfggm a group
20 ik lihd 1B TdoHR NG A kDA rk di@senRatroMer; parent claim

to I'imt_ the broader aspect, feature or el enent of any
such paagyﬁF[‘G@I‘W%‘?%rqcl?@ldﬁﬁ%‘t‘ﬁﬂ? opfe PR sefRETSE
r @pirh&fisitdleRoslgpeRdant claim

10. The apparatus of claim 2 further comprising:
a process server executing a command to a controller of a device from a group

comprising the laser controller and the work stage controller;
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96 WD 2007/ 143151 PCT/US2007/013042 5 CLAINMS I/ WE
CLAIM 1. A pul sed DUV workpi ece treat nent apparatus

waledoruerisng |light to irradiate the workpi ece, PEDUS2007/013042

crystallization of a material on the workpiece,
carried on a work stage, conprising a pulsed |aser
DUV |ight source and an optical train producing a very
to narrow width very el ongated beam of |ight pul ses
with a set of paraneters required to be nmintained
within a respective selected narrow range of values on
a pulse to pulse basis conprising: a | aser
controller; a work stage controller; 15 a system
control |l er receiving process recipe control demands

f A I pe. ol d t of, d
or ovi oh ST e REiE dPhridhs PRGN uikangersling biee

tcommadk & thg @romesd sepvdrer, conpri si ng: a dat abase
driven process controller conprising: a database
cont ai ni ng generic process conmand steps sel ectabl e by
d 1. The aparatbhofxalgim R furthet esmplisipg.ocess user interface.

2. Th% aggaratus of claim1 further conprising: .

pr ocesP R Pl ICHETHMEATIYRART 9R rEP l?r&flﬁ‘gq’v.lce fpon a group
Zomphiging pintlasériedn®blicaal Melwbik stdpecof@EME Si Ng: an
interpnﬁpﬁrkggnvertin%,process command steps sel ected

t hr ougrC Yhelieht inpuiting regipe dednitipasfrom the pyesaad sending user
rcosypentitls wethg pdselLsepdr] pt or scripts. 4. The apparatus

of claim2 further conprising: 30 an interpreter.
converting process command steps sel ected through the

a2t EhaapparapiOefRISmUs AirthePtsthprife:t O a respective

generic script or scrjpts. 5 The apparatus of claiml
furt hé‘rp‘%%)eﬁ%%r%?rr?@‘?cu%‘? ARETRYH te axpatroller of a device from a group
QTP LISAR Bhe/ 18353 @4 trolter andVBickvdrkQvage REARSIId-dent i fying to

t he us rocess conmand steps that are
aeéUPcllen Inputting recplpe csief?netlons from the user and sending user

‘commands to the process server.

13. The apparatus of claim 5 further comprising:

a process server executing a command to a controller of a device from a group

comprising the laser controller and the work stage controller;

a GUI client inputting recipe definitions from the user and sending user
commands to the process server.

14. The apparatus of claim 6 further comprising‘:

' aprocess server executing a command to a controller of a device from a group
comprising the laser controller and the work stage controller;
a GUI client inputting recipe definitions from the user and sending user

commands to the process server.

15. The apparatus of claim 7 further comprising:
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sel ectabl e by the user fromthe OEM dat abase based on
tasks stored in the OEM database. 6. The apparatus of

wa@bka@7mAst urt her conprising: 10 a work fl ow enBCTY@S2007/013042

identifying to the user process command steps that are
sel ectabl e by the user fromthe OEM dat abase based on
tasks stored in the OEM database. 7. The apparatus of
claim3 further conprising: 15 a work fl ow engi ne
identifying to the user process command steps that are
sel ectabl e by the user fromthe OEM dat abase based on
tasks stored in the OEM database. 8. The apparatus of
claim4 further conprising: 20 a work flow engi ne
identifying to the user process command steps that are

sel ectabl e by the user fromthe K OEM dat,abase base n

¢ asked BRSPS ENEBERF COTEAA4Es CoTToHRE SLRUeTEs fiefh sroup
SdrapriBidg fheNidRe torUIRF hid hg wotk sAgpEaarikrser ver

executing a command to .a troller g{e a de\éi ce froma

gr oup? fentmARting geqipsdatindions font He WRANdTEnding Rser
&@ﬁgnmatm@#)ﬁoeégs'sea’ewl client inputting recipe
definitions fromthe user and sending user comuands

to the process server. 30 10. The apparatus of claim 2

6rteppaRfRdfeidie: 8 Rrfhe0eRgFisiR: ver executing a

command to a controller of a%ﬁvi ce fr(gﬁn a gﬁoug ou
conpr PEFIFGST FEVIr SXEHUBEAHPBINA 1 AGOVFRIISKSE R I8y Sglom a group
66MbriSihg Bic 1228 c¥rARD 4hd A3 hbckk Bage Uedlier 013042 5 a

QU client lnguttlirj% recipe.definjtiaons fr%aths. user

and se@fdihgient Bputting FReRR ST TR FSKET i S7aFINe Pier
IHamaRBSoahs praebssderiem 3 further conprising: a process
server executing a conmand to a controller of a device

froma group 10 conprising the laser controller and
Y RETHOAPp SR UST SR I RIrheF condpridiig:Cl i ent i nputting
reci pe definitions fromthe user and sendi ng user
the GUI client comprising: '
a display displaying the status of at least one device from a group comprising the

laser and work stage and/or the status of the crystallization process on the workpiece.

18. The apparatus of claim 10 further comprising:
the GUI client comprising:
a display displaying the status of at least one device from a group comprising the

laser and work stage and/or the status of the crystallization process on the workpiece.

19. The apparatus of claim 11 further comprising:
the GUI client comprising:
a display displaying the status of at least one device from a group comprising the

laser and work stage and/or the status of the crystallization process on the workpiece.

20. The apparatus of claim 12 further comprising:
the GUI client comprising:
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conmands to the process server. 12. The apparatus of
claim4 further conprising: 15 a process server

wez@caiiing a conmand to a controller of a devi BET/AURTINT/13042

group conprising the laser controller and the work
stage controller; a GUJ client inputting recipe
definitions fromthe user and sendi ng user conmands
to the process server. 20 13. The apparatus of claim5
further conprising: a process server executing a
command to a controller of a device froma group
conprising the laser controller and the work stage
controller; a GQJ client inputting recipe definitions
fromthe user.and sending user comuands to the

pr.oce v ratus of, claim®6

Furt nes SBBleY Hisplatie e 5765 28° Besh P BVt fioryiaup comprising the
cleserand work stagoaid/ad the staafs of tieber i st @l likat M Rro&sOBR the workpiece.
conprising the laser controller and the work stage

controller; a GJU client inputting recipe definitions
2Ioffiht bpparsies ofcidins eBdirtigr Us@prisiaB: commands to the
process SamV&l: 15. The apparatus of claim7 further
conpr i BF 157! 158 SIS 143151 PCT/ US2007/ 013042 5 a

pr ocessdispley dixplagipatié ktatisadf eOBER BHe HOVide FOMLL éﬁ)hﬁﬁoxﬁfmsmg the
a]ag@w&e frogn (,IE conpr.ising the |aser controlle
AT IS RO Ra8S %{g{é"f ftas of the CﬁY%f&JIlzaémdmceiSﬁ%themgkpwce

reC|pe definitions fromthe user and sendi ng user

nds to th server. 10 16. The apparatus
%ﬁ?ﬂ?%mﬁ??ﬂg g‘gﬁﬁﬁ%F?ngﬂ%ngjr ocess server
executthagua dh@ﬁﬁ’ﬂlﬂfbrtsﬁlga controller of a device froma
gr oup aser controller and the work

|
st age c‘gﬁ? r F\Sélgg‘gl %tha%‘F PERt!eash Bt H5'ieF Femigmroup comprising the

deder mid woriSsthgeandidiehdISigus 8N the TENEUINEht 1R DroceSOTRR %rkplece.
to the process server. 15

23. The apparatus of claim 15 further comprising:
the GUI client comprising:
a display displaying the status of at least one device from a group comprising the

laser and work stage and/or the status of the crystallization process S the workpiece.

24. The apparatus of claim 16 further comprising:
the GUI client comprising:

a display displaying the status of at least one device from a group comprising the
laser and work stage and/or the status of the crystallization process on the workpiece.

25. The apparatus of claim 17 further comprising;:

the GUI client communicates with a manufacturin g execution system interface
via an interface.

26. The apparatus of claim 18 further comprising:
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17. The apparatus of claim9 further conprising: the
QUT client conprising: a display displaying the status
wobooati4iienst one device froma group conpri si NBCT/H82007/013042
| aser and work stage and/or the status of the
crystallization process on the workpiece. 20 18. The
apparatus of claim 10 further conprising: the GU
client conprising: a display displaying the status of
at | east one device froma group conprising the |[aser
and work stage and/or the status of the o
crystallization process on the workpiece. 25 19. The
apparatus of claim 11l further conprising: the GUJ
client conprising a display displaying the status of
I devi from rising th I r
g%d 5@? ! g?gléf‘é‘l gﬂlgfl}eTBlrnE(‘t%ng%g H‘@nggn@ﬁlgg executtnog systgni ?nterface
wiaysi iatekfazait i on process on the workpi ece. 30 . 20. The
apparatus of claim 12 furthér conpri sing: the GUI
client conprising: 100 WD 2007/ 143151
mmmaﬂ@mmma m&hsmmprmrﬁgol aying the status of
at | egst V|ce froma, oup conprising the |Iaser
and @fglé SH@Aptnicates wi %ggcttuﬁgg execution system interface
uhymﬁahhhmatlon process on the wor kpi ece. 21. The
apparatus of claim 13 further conprising: the GU
client conprising: 10 a display displaying the status
8. Hie dp@aatusmfelaﬂm\aocmnﬁémrgr@up conprising the
| aser aquﬁnf sta and/or_the status of the
cryst $9 85@“’8 v l{'}%"%ﬂ‘ﬁ%ﬁﬁ“@&é exeeptionpystem interface
sjapariatetfaceof cIa|n114 further conprising: the GU
client conprising: 15 a display displaying the status
of at |east one device froma group conprising the
D&SHie apparatusrof cRi@e faRRéUonipBingt at us of the

crystg{kgﬁgHLon rocess on the workpiece. 23. The
appar ¢liqut commynicates withya Banasuringexecution system mterface

via an interface.

30. The apparatus of claim 22 further comprising:

the GUI client communicates with a manufacturing execution system interface

via an interface.

31. The apparatus of claim 23 further comprising:
the GUI client communicates with a manufacturing execution system interface

via an interface.

32. The apparatus of claim 24 further comprising:
the GUI client communicates with a manufacturing execution system interface

via an interface.

33. The apparatus of claim 25 further comprising:
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the QU client conprising: 20 a display displaying the
status of at | east one device froma group conprising
wo b@7/1kmser and work stage and/or the status oPCT/N82007/013042
crystallization process on the workpiece. 24. The
apparatus of claim 16 further conprising: the GU
client conprising: 25 a display displaying the status
of at |east one device froma group conprising the
| aser and work stage and/or the status of the
crystallization process on the workpiece. 25. The
apparatus of claim 17 further conprising: the GU
client communi cates with a nanufacturing execution
systeminterface 30 via an interface. 26. The
apparatus of claim 18 further conprising: 101 WO .
2007/ S 9EM west P AFheeseRmsining readeonty fask i Epigions supplied by
fRIoppd; cates with a manufacturing execution system
Interface via an interface. 27. The apparatus of .
cl ai mRPwRsteysY¥en coprphergpasigwritedatabape eqntaiping user provided recipe
gemupicates with a manufacturing execution system
Interface 10 via an interface. 28. The apparatus of
claim?20 further conprising: the GU client
AL i Ia&;nt,;r;' .execution system
?ﬁierfﬁ?%?%ﬂnﬁnerggce. 11.55S ). The a pargt us of
cl ai mag OEMr relad onbyodptabiags enptaining readrondy ﬁ@gtdeﬁnitions supplied by
f.cates with a manufacturing execution system
interface via an interface. 20 30. The apparatus of )
cl ai maaRastarsystem eooirpHérgpatywrite dasab@ss centpinmg user provided recipe
qeRmBLcates with a manufacturing execution system
Iinterface via an interface. 31. The apparatus of
claim23 further conprising: 25 the GUJ client
?g’tnﬁer@f%{%grﬁés W“tmnpzﬁﬁmgla‘gﬂﬁ&gg:execut i on system
an OEM read only database containing read-only task definitions supplied by

the OEM;
a master system controller read-write database containing user provided recipe

definitions.

36. The apparatus of claim 28 further comprising:

an OEM read only database containing read-only task definitions supplied by
the OEM;

a master system controller read-write database containing user provided recipe

definitions.

37. The apparatus of claim 29 further comprising:

an OEM read only database containing read-only task definitions supplied by
the OEM;

a master system controller read-write database containing user provided recipe

definitions.
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via an interface. 32. The apparatus of claim 24
further conprising: the GQUJ client communicates with a

woreafiaasur i ng execution systeminterface 30 RCBHUSI007/013042

interface. 33. The apparatus of claim25 further
conprising: 102 WD 2007/ 143151 PCT/ US2007/013042 5
an CEM read only dat abase contai ning read-only task
definitions supplied by the OEM a nmaster system
controller read-wite database containing user
provided recipe definitions. 10 34. The apparatus of
claim26 further conprising: an OEMread only database
contai ning read-only task definitions supplied by the
CEM a naster systemcontroller read-wite database

nt-al ni ng_.use royi ded recipe, definitions. 15 35.
é&g‘lf)gé.’fraazftﬁsso 0?1581 %‘? ﬁi'g'?r fwgqﬁ%?g:conpr i sing: an OEM
read onlQEMateidanty dnitasé bomginingadadoly thskSdefinitions supplied by

qE;b?%%jons supplied by " the OCEM a master system
con l er read-wite database containing user

provi dedastaclyspem cditrdRén iad-Weis datdbse EORaMRRALsRE ?&%‘vﬂfed recipe
im 28 further conprising: an CEMread only database

claim
é%ﬁ?%“ﬂ?ng read-only task definitions supplied by the
CEM 25 a master systemcontroller read-wite database

nt.ai ni ng use royj ded recipe, definitions. 37. The
g’%bﬁ%ﬂ% S %Iirca@m %%Ff ﬁc@?gré%%r i sing: an OEM read
only catQifeseadontyedatibage casinDilryad-aslly tARfdefihftiod Supplied by
SHPBENRd by 30 the OEM

a master system controller read-write database containing user provided recipe

definitions.

40. The apparatus of claim 32 further comprising:
an OEM read only database containing read-only task definitions supplied by
the OEM;

a master system controller read-write database containing user provided recipe

definitions.

41. The apparatus of claim 33 further comprising:

the OEM database contains generfc task definitions in the form of macros or
scripts useable by the process server during process control;

a command interpreter combining a user input parameter stored in the MSC

database with a generic command from the OEM database.

42. The apparatus of claim 34 further comprising:
the OEM database contains generic task definitions in the form of macros or
scripts useable by the process server during process control;

a command interpreter combining a user input parameter stored in the MSC

database with a generic command from the OEM database.
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a master systemcontroller read-wite database
containing user provided recipe definitions. 103 WD

wQ@oe@7/14338151 PCT/ US2007/ 013042 5 38. The apparer/us2001/013042

claim 30 further conprising: an OEMread only database
contai ning read-only task definitions supplied by the
CEM a nmaster systemcontroller read-wite database
cont ai ni ng user provided recipe definitions. 10 39.
The apparatus of claim31 further conprising: an CEM
read only database containing read-only task
definitions supplied by the OCEM a naster system
controller read-wite database containing user
provided recipe 15 definitions. 40. The apparatus of
claim 32 further conprising: an OEMread only database
containing read-only task definitions supplied by the
A Nthe 2QparatiR 9F elairh B3 tfenhe@otnpbisingt r ead-w i te dat abase

cont aj_ni user. provi ded reci pe finitions.. 41..The
appar %L@gf a&bﬁg‘?ﬁ%"?'f‘ﬁgﬁrﬁw Q%&ﬁ%ﬁf‘&ﬁ"ﬂ& - ?‘ﬁ forpRf mactos or
shipa@eble OR i Hroces Barvecdirifiprdedss bodtialns in the form .
of macros or , 25 scri tﬁauseable b¥'the roc&ssdse&y%hsc
dur i ng SPPBRE NEPRFFTHIOMAUN B HHSAYNPH R PP etieytored In the
8RHkNsO With PdhSHE coMBidhd fhdtRIGEMsdatibase.i n t he MSC

dat abase with a generi ¢ command fromthe OEM dat abase.
42. The apparatus of claim 34 further conprising: 30

Kﬁ.@xﬁypmpﬁmﬁmi@wmm& d@eipeising: t ﬁ[c’k g ef i Ei tions in
the formof nmacros or , Scripts use e rocess
ser vePheddEMdntglage euuaigs genor ;tasgf d@%ﬁﬁ’é"?&¥’? }tﬂ’F:F?'E'? 8{:‘3?‘“03 or
g&fﬂ?&bﬁﬁeaﬁlle%yﬁﬁ@ﬁrob%%w@ﬁﬂm ]glb;:é‘sk Qbﬂﬂolt gE }\/I hg I\/Bg
ata 2chmvr\rn1atnd ir?telgp?gtgrr éocmlgigmngi':lnuser {ngm ;gargmeter sto:%td‘?n ﬁxséemsc

database with a generic command from the OEM database.

45. The apparatus of claim 37 further comprising:

the OEM database contains generic task definitions in the form of macros or
scripts useable by the process server during process control;

a command interpreter combining a user input parameter stored in the MSC

database with a generic command from the OEM database.

46. The apparatus of claim 38 further comprising:

the OEM database contains generic task definitions in the form of macros or

_ scripts useable by the process server during process control;

a command interpreter combining a user input parameter stored in the MSC

database with a generic command from the OEM database.
47. The apparatus of claim 39 further comprising:

the OEM database contains generic task definitions in the form of macros or

scripts useable by the driver controller during process control;

105



10

15

20

25

30

104 WO 2007/ 143151 PCT/ US2007/013042 5 43. The
apparatus of claim35 further conprising: the OCEM
wa@latahaxel cont ai ns generic task definitions i npthesioor/m3042
of macros or scripts useable by the process server
during process control; a command interpreter
conbi ning a user input paraneter stored in the MSC 10
dat abase with a generic command fromthe OEM dat abase.
44. The apparatus of claim 36 further conprising: the
CEM dat abase contains generic task definitions in the
formof macros or scripts useable by the process
server during process control; 15 a command
i nterpreter conbining a user input paraneter stored in

t he MG gener

dat abas eorﬂﬁ%ﬁ’??nh e gglf)éﬁg ombrung u%ﬁré?ff% ?’ar‘lﬁet“ ﬁ@redemogmsc
cdatahasesvith a gehmccﬁwmdamdaﬁamehe ORMidaabgeeneri c t ask
definitions in the formof nmacros or 20 scripts

useabl e by the process server during process control;
& Girerapphrams of gaist ¢0 firtebcompgdsiaguser i nput par anet er

store dat abase wit eperi.c co

Fr om (he Ot Rakbiss sOBlaARgR Rl Ll ARG SRRt aros o
fsgriptseiseabbaty theidniyer @mttohier aEngﬂbed@aealtmm ai ns

generigc.d initions.in the form of of,

scri pt's B@ééﬁd%&@reieﬁé’ ombyting a usex input pﬁ‘&ﬂefﬁj SB‘F?fL‘é@Ee MSC
ciatbags with agenerimebnimanet pomtres OEMBaEbaAE. a user i nput
paraneter stored in the MSC database with a generic

command fromthe OEM database. 30 47. The apparat us of
A9 iThe pdratns hﬁcrlaimompﬁirﬂiengompmng dat abase cont ai ns

generi itions in of cro

sCri pttfsie u? §§B r%mﬁé} PRaP Eﬁvf({}’é y S&?fﬁ% FrbﬁhFé‘f@% ilﬁse and the generic
moouess is omitainkd inlSridDirRho UEMAhbaf T/ U82007/ 013042
5 a command interpreter conbining a user input
paraneter stored in the MSC database with a generic
Goniheapdarans ofdai@EM dathebasBprising:

the input parameter was previously stored in the MSC database and the generic
command is contained in a script in the OEM database.

51. The apparatus of claim 43 further comprising:

the input parameter was previously stored in the MSC database and the generic

command is contained in a script in the OEM database.

52. The apparatus of claim 44 further comprising:

the input parameter was previously stored in the MSC database and the generic
command is contained in a script in the OEM database.

53. The apparatus of claim 45 further comprising:

the input parameter was previously stored in the MSC database and the generic

command is contained in a script in the OEM datab;clse.
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48. The apparatus of claim40 further conprising: the
CEM dat abase contains generic task definitions in the

wo eoomiedismacros or 10 scripts useabl e by the BeT/v82007/013042

control |l er during process control; a conmand
interpreter conbining a user input parameter stored in
the MSC database with a generic conmand fromthe OEM
dat abase. 49. The apparatus of claim4l further
conprising: 15 the input paraneter was previously
stored in the MSC database and the generic comand is
contained in a script in the OEM database. 50. The
apparatus of claim42 further conprising: the input
paranet er was previously stored in the MSC dat abase
and ﬁhe generic 20 command is contained in a script
iPf- T RRarEffes e balaiapdo Sitheneemprising:at us of cl ai m 43 o
furt heke mQUPPArehBgr wab BrevitRidly @R MYE Yalb8id MHThe generic
stored in the MSC dat abase and the generic comand is
commaANddsiconiaiged by 4 saript in thg Okdddaiphesthase. 25 52. The
apparatus of claim44 further conprising: the input
parameter was previously stored _in the MSC dat abase
and Thhepryeatey oicclaigufrither corBpritiBgined in a script in
the Om{ gaLepasRetes Va9 BreviohSlyRned 3 #he MEC dhabMemd the generic
further conprising: the input paraneter was previously
sopyand;ipconiangdn aisarip isde QfMdatabgemeric  comuand i s
contained in a script in the OEM dat abase. 106 WO
2007/ 143151 PCT/ US2007/013042 5 54. The apparatus of
Sbail he avpafains eletlaigodd furdieneemptising:nput par amet er was
previ _ [ :
QHS InpubpRhRrel Qe B?evmglmc%(%r@???ﬁg\@?%t&g%b%%ﬁ ffe generic

conmmand 1S contained 1h a sc at abase.

somipERd igpprriaed i pscript i the DEN databese. conpri si ng: 10
the i nput paraneter was previously stored in the MC
dat abase and the generic command is contained in a
Scr The apngratpeoliiny4t Abthsecommprisingie apparatus of claim

48 T urd f16fa1ifPof¥rb&ds8 Gontrol subsystems in communication with the process
server, each subsystem comprising a message queue and message loop;
a message pump associated with each message queue and message loop

serializing access to the respective subsystem.

58. The apparatus of claim 42 further comprising:

a plurality of process control subsystems in communication with the process
server, each subsystem comprising a message queue and message loop;

a message pump associated with each message queue and message loop

serializing access to the respective subsystem.

59. The apparatus of claim 43 further cbmprising:
I plurality of process control subsystems in communication with the process
server, each subsystem comprising a message queue and message loop;
a message pump associated with each message queue and message loop

serializing access to the respective subsystem.
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the i nput paraneter was previously stored in the MSC
dat abase and the generic 15 conmand is contained in a

waeowras3isn t he OEM dat abase. 57. The appar at uspof/ustoai/m3o42

41 further conprising: a plurality of process contro
subsystens in communication with the process server
each subsystem conprising a nessage queue and nessage
| oop; 20 a nessage punp associated with each nessage
gueue and nessage | oop serializing access to the
respective subsystem 58. The apparatus of claim42
further conprising: a plurality of process contro
subsystens in communication with the process 25
server, each subsystem conprising a nessage gueue and
nmessage | oop; a nessage punp associated with each
nmessage queue and nessage | oop serializing access to
t69e The gpracatiy ef dlains ¥4 fether BOmpiikiegappar at us of cl ai m

43 fur I sing:. 30 a plurality of pracess

contr oat d gﬂ"t‘a@igfé@ésf %%%%‘?‘HR%@ 53R C%im? qauop Mitbdhg process
servesreacle adisygenspaipeisingarmedsagdiguete GRS GrRgR g Iedpe and
nessa X ssa punp associ ated with each
ressacimeate panR R RRRR s o R SeGka quei apcenese ogp
tshalizispacsesste theirsystivmsubkPsteMD 2007/ 143151

PCT/ US2007/ 013042 5 60. The apparatus of claim44

further conprising: a plurality of process contro
$Slbthe eppasatiunofdaimiss Gatheovomptising:ne process server

each c risin nessage queue, and nessage
| oop; %Zl,g ?r%@{s)gg% f%ﬁ i c%%téogc?%s(y é'ﬁan? ﬁgr@HB‘I‘flcﬁB%% Wy the' process
gewen cachisubspseryeompaiping Binassgeadient agd ARsRES Id0p; t he

respect.| ubsystem. 61. .The apparatus ‘of c]aim 45
furt hgarﬁ%%ﬁ%er&'?(é as:s"%'a%%a?@ ?%Cf}l S SUENS 2K oREssage loop
serfiad jzn easessrto clonmespecaiat subsyseinh t he process server,
each subsystem conprising a nessage queue and nessage
| oop; 15.a nessage punp associated with each nessage
$deliee aproiratessixdain 4O furthercdmpristhgylg access to the
respecti,ve,. uq§ stem ) L . ]

a plurah% o }}éocess control subsystems in communication with the driver
controller, each subsystem comprising a message queue and message loop;

a message pump associated with each message queue and message loop

~ serializing access to the respective subsystem.

63. The apparatus of claim 47 further comprising:

a plurality of process control subsystems in communication with the driver
controller, each subsystem comprising a message queue and message loop;.

a message pump associated with each message queue and message loop

serializing access to the respective subsystem.
64. The apparatus of claim 48 further comprising:

a plurality of process control subsystems in communication with the driver

controller, each subsystem comprising a message queue and message loop;
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62. The apparatus of claim46 further conprising: a
plurality of process control subsystens in

waeommuiisati on with the driver 20 controll er, P€BUR2007/013042

subsystem conpri sing a nessage gueue and nessage | oop;

a message punp associated with each nessage queue and
nmessage | oop serializing access to the respective
subsystem 63. The apparatus of claim47 further
conprising: 25 a plurality of process contro

subsystens in communi cation with the driver

controll er, each subsystem conprising a nessage queue

and nmessage | oop;. a nessage punp associ ated with each
nmessage queue and nessage | oop serializing access to

the respective subsystem 30 64. The apparatys of

cl ai mUBeIALT PYPP eb%ﬁﬁreg?‘wgh eaghﬁpﬁﬁ%aeicﬁvu‘a?n%ws&@g%looxﬂ
sefibliZihg a¢tRStB tREFeshdtioO BIBERbEML | On Wi th the driver
controller, each subsystem conprising a nessage gueue

and nessage | oop; 108 WO 2007/ 143151 PCT/ US2007/ 013042

5652 The a5 paeuPofFlaias 39 Girtee Somplidingach nmessage queue

and nessa e.Io%P serializing, access to the respective
subsyst é‘?ﬁgceéﬁt.e ’f‘ﬁf'emaﬁ?BHP‘é‘%‘EPg‘OBfW@ afi Iast gng gevigrefrom a group
CEOmMrisfrignfe la8erdith@wollt fide2GliZilg & MHFMAEE &riveAeoherting the
at | east one device froma group 10 conprising the

| Sooppunieaiion {pom g ngutes! dapguagg formas wiizgd MR hgeommand interpreter
GO RN ice lsp &ty 8 liddidn e f&i@fmuni cation-froma neutra

| anguage ?ornat utilized within the command

interpreter to a device specific device |anguage

fag. Mt apfRatud HECIARP 80 Alrtter Q(Sm?ﬂiﬁh@ 50 further
conprising: 15 a device interface in conmunication

with ot d3viceditepiaes Wesprmuaumisasionavigh #past epndevies Fegmargsoup

| @offrisalpthé RSeriahShofEstagt WliliAhSd lﬁléuaé’gé@ggner converting the
converter_converting the <communication froma neutra

| QTR eation A 2 dentral Janguaps Frmat wilized Arithiethe command interpreter

itBtanepfc@tsgéciﬁJ@e\ﬂcéjlﬁﬂéLFa%e$&ﬁ{éit.fi ¢ device |anguage
format. 20 67. The apparatus of claim51 further

conprising: a device interface in conmunication with

a47. Tea appar@€o£@Yint €1 RIrHY Borfp@diRe: CONPrising the
| aser and the work stage, utilizing a | anguage

converd vicejpieeiacs Wg:opﬁ@unication with at least one device from a group
comprising the laser and the work stage, utilizing a language converter converting the

communication from a neutral language format utilized within the command interpreter

to a device specific device language format.

68. The apparatus of claim 52 further comprising:

a deviqe interface in communication with at least one device from a group
comprising the laser and the work stage, utilizing a language converter converting the
communication from a neutral language format utilized within the command interpreter

to a device specific device language format.

69. The apparatus of claim 53 further comprising;:
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conmuni cation froma neutral |anguage format utilized
within the command interpreter to a device specific

waewraesibanguage format. 25 68. The apparat us BET/TEZ0M13042

52 further conprising: a device interface in

communi cation with at | east one device froma group
conprising the |l aser and the work stage, utilizing a

| anguage converter converting the comunication from
a neutral |anguage format utilized within the command
interpreter 30 to a device. specific device | anguage
format. 69. The apparatus of claim53 further
conprising: 109 WD 2007/143151 PCT/US2007/013042 5 a
device interface in comunication with at |east one
device froma group conprising the laser and the work

" st age?a davice interigpedn compuaisation withrat kastcans\dsice dipm A group

: E&Hﬁ@?ﬂh%ﬂ"g 1948 Eurl@ edvdik lé[arlg@l utllﬁﬂ%’:ﬁﬁﬁgﬁa&% WBhvdttek L:#foveegtmg the

comTan i nterpreter I CE€ Specl

© gemyaicatien) fragea nmwhtangu@emrmarh@haqzqownhmube ofmmiand imterpreter

§)4 ﬁéu‘léé’]ﬁ?[ cml&(l IIJ}%U?% ?%htce i nt erf ace in

commmuni cation wi one device froma group
conprising the laser and the work stage, utilizing a

78N CARALL S SHUIMRLLIAG, g, commini cation Trom

a neut anguage form d within the conmmand
i nt er pdeviee int¢rfacy inleommanipton fvnt(b adbasmlelchngazﬁ@m a group

E@ﬁngﬁsf % i]h% lZs"er 81:[5' thedPAR rs%%? Sutﬁ{zm% ?faﬁ%‘u %% ér&? co?\ﬁertmg the

evi ce I ntefface
mmmsa@an@n ‘é’odm/nwaf lepguagedomgy utnbzm)wnhmrtge t:dsmmand interpreter

oae?'&éw@e“é}em% 489 c5 1&%@%%. folhhd 1 2i g a | anguage
converte conver comruni cati on froma neutral
| anguage f or mat utlllzed wi thin the command

?Pt'ﬁ{epa{pg%r%['us%%ciagmg%?fg &co eli%% fg'm°5ge;“l;teh|e?nguage

conpr aslevige irderfeiio eomntwrdaamemm at teastLovieatal ice mrom : group

génrabr?ﬁé é th%rlgseg ?Xéi &% rlft) l@}a%e %tﬁluzpn% a%n‘g%aéseé cgg\ﬁvré}' Fgl?vertmg the

cazmmntciatilgl frbm a Q&ltnabm‘rgﬂ’ageafbmmm ufitioed withiatheé abmmand interpreter

utilized th|n t he conmand
! ﬁ{er oF 5P em ic device language %M

72. The apparatus of claim 56 further comprising:

a device interface in communication with at least one device from a group
comprising the laser and the \fvork stage, utilizing a language converter converting the
communication from a neutral language format utilized within the command interpreter

to a device specific device language format.

65. A pulsed DUV workpiece treatment apparatus delivering light to irradiate the
workpiece, for crystallization of a material on the workpiece, carried on a work stage,

comprising a pulsed laser DUV light source and an optical train producing a very

‘narrow width very elongated beam of light pulses with a set of parameters required to

be maintained within a respective selected narrow range of values on a pulse to pulse

basis comprising:
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to a device specific device |language format. 65. A
pul sed DUV wor kpi ece treatnent apparatus delivering

wo e@hti43ie1 i rradi ate the workpiece, for crystabCT/patiooms3o42

of a material on the workpiece, carried on a work
stage, 30 conprising a pulsed |laser DUV |ight source
and an optical train producing a very narrow w dth
very el ongated beam of |ight pulses with a set of
paranmeters required to be maintained within a
respective sel ected, narrow range of values on a pul se
to pul se basis conprising: 110 WO 2007/ 143151

PCT/ US2007/ 013042 5 a laser controller; a work stage
controller; a systemcontroller running a respective
task in a separate respective process in order to
code & lasgsgonEpllgrisi ngle thread or as nultiple

non- 1 gek 3tle LHYtRARS: 10 66. The apparatus of claim

65 further conprising: the respective task conprising
core pagRemegamolieriuning aresppetvieitack inlarsepatateneipdetive process in

S RIS QOBISasASsiRgle khEorl Jgrn%ﬁfliglqum-r %}ﬁ'rragggl?%a% us

of claim65 further conpri sing: .each avi ng
a respective nmessage punp maki ng access to a

b8 SPRCAnins AkReaathtalongiifligion- bl ocking. 68, The
apparatus of clalm66 turther commprising: each thread
havi n#egesnesieciasly eomprisingeons taslss eadbi my ime cespective tlaread inside a

EeREFbied€as 28 quential and non-bl ocking. 69.
rhg ggpéia?%s 3%%§F§?§167 further conprising: the

message punp conprising: a nmessage.queue and a nmessage

b%Ophe ﬁ%a&nflﬂ?m%%ﬁﬂé%n@ﬁs@ ai m 65 further
conpri si ng: h S

np the system proc soﬁ'processrng errors.
71. Thechdprrad havingefrespeativa BEssage puvap makingracsdsatp a BB pective

1R sSYREAID REAGRIAG i, OCSSi Ng errors.

68. The apparatus of claim 66 further comprising:

each thread having a respective message pump making access to a respective

task sequential and non-blocking.
69. the apparatus of claim 67 further comprising:
the message pump comprising:

a message.queue and a message loop.

70. The apparatus of claim 65 further comprising:

the system processor processing errors.

71. The apparatus of claim 66 further comprising:

the system processor processing errors.

72. The apparatus of claim 67 further éomprising:

the system processor processing errors.
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72. The apparatus of claim67 further conprising: the
system processor processing errors. 111 WD 2007/ 143151

w7 WEAe07/ 013042 5 73. The apparatus of cl aP@T1/682007/013042

further conprising: the systemcontroller processing
errors. 74. The apparatus of claim®69 further
conprising: 10 the system controller processing
errors. 75. The apparatus of claim70 further
conprising: the system processor nessage i s processed
usi ng the nessage punp. 15 76. The apparatus of claim
71 further conprising: the system processor nessage is
processed using the nessage punp. 77. The apparatus
of claim72 further conprising: the system processor
nmessage i s processed using the nessage punp. 20 78.
The apparatus of claim 73 further conprising: the
SMStrﬁéThMa‘P&ﬁ%PélaﬁFé%ﬁ%ek SoBpAgH sed using the
nessage punp e apparatu f claim74 further
conpr ithe wtenzsonmlespmcemrmmssor message is
processed using the nessage punp. 80. A pul sed DUV
wor kpi ece treatnent apparatus delivering light to
i ¥ d0¢ aprarathe of ¢lainkp? &uther tampidsipgt al | i zati on of a
mat er i ed on a work stage,
conprﬁg%ﬁgﬂgﬁgg %kpg§%§“T£§%%ght source and an
optical train produ0|ng a very 30 narrow width very
Mith a.set of
S}g?ggngtgégaéarﬁg%@%édbgglnl%gkﬁlgﬁ%%éhed within a
r espeche gestene prasessdr messagwis pmcessext usimd thesnessage puoips e
to pulse basis conprising: a laser controller; 112 WO
2007/ 143151 PCT/ US2007/013042 5 a work stage
ctnilhe ppparatus of claim 71 further comprising:

the system processor message is processed using the message pump.

. 77. The apparatus of claim 72 further comprising:

the system processor message is processed using the message pump.

78. The apparatus of claim 73 further comprising:

the system processor message is processed using the message pump.

79. The apparatus of claim 74 further comprising:

the system processor message is processed using the message pump.

80. A pulsed DUV workpiece treatment apparatus delivering iight to irradiate the
workpiece, for crystallization of a material on the workpiece, carried on a work stage,
comprising' a pulsed laser DUV light source and an optical train producing a very
narrow width very elongated beam of light pulses with a set of parémeters required to
be maintained within a respective selected narrow range of values on a pulse to pulse
basis comprising:

a laser controller;
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a plurality of process devices controlled by a system
devi ce manager utilizing at |east two separately

wo mvettexani ng t hreads one of which conprises a BEWUSE07/013042

interface to each of the plurality of process
devices. 10 81. The apparatus of claim 80 further
conprising: the two separately functioning threads
conprising a control thread associated wth all of

t he respective devices and a di agnostic thread
associated with all of the respective devices. 15 82.
The apparatus of claim80 further conprising: each
separately functioning thread conprising a separate
conmuni cation channel. 83. The apparatus of claim 81

further risin 20 each separately functioning
threaﬂ“@éﬁ%?@%?ﬁ@%ge%eparate communi cati on channe

84. Thpheditnbabiesertideoicas confdlled by h@&stemrdwicsmﬁagmagémmhzm gat

system contr ol uti | C, device ¢

leAt &R SERARRLFYY leF“t‘Fi‘é“g seaggefgec%fe Wblﬁ%g"mg%se% Vel itertace to
SRPAF MesuiityCdBirorddd déwedsher conprising: the system
control ler utilizing generic device conmands

i ndependently of the device types. 30 86. The

8PN &a@ifs of cRiM 88 Zufihurtdomprieipgpr i si ng: the system
contr

|
i ndepﬁwaaﬁts?éér@}e@t g el RSP SR8 L et apagarcd

Rith/al2 YbYePertide devicdhand BRitaghppiid titdsdl asfocidted witBall of the

further co rising: the systemcontroller utilizing
FRePRSFIVE dBYGYSce commands i ndependently of the device
types.. 10 88 The apparatus of claim84 further

co rising

e apparatus of claim 80 further comprising:
each separately functioning thread comprising a separate communication

channel.

~ 83. The apparatus of claim 81 further comprising:

€ach separately functioning thread comprising a separate communication

channel.

84. The apparatus of claim 80 further comprising:
the system controller utilizing generic device commands independently of the

device types.

85. The apparatus of claim 81 further comprising:
the system controller utilizing generic device commands independently of the

device types.
86. The apparatus of claim 82 further comprising:

the system controller ufciliiing generic device commands independently of the

device types.
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~ par anet

t he devi ce commands corresponding to high |evel
actions. 89. The apparatus of claim85 further

wa@oemphniasng: the device conmands correspondi ngPtDUR20gN013042

| evel actions. 15 90. The apparatus of claim 86
further conprising: the device commands correspondi ng
to high level actions. 91. The apparatus of claim 87
further conprising: 20 the device comands
corresponding to high Ievel actions. 92. The
apparatus of claim9 further conprising: the GU
client storing recipe definitions as paraneters in the
MSC dat abase prior to sending user commands, to the
process server. 25 93. The apparatus of claim10
further conprising: the GU client storing recipe
definitions as paraneters in the MSC database prior

t j .process server. 30 94,
Tﬁé?ggg%é}%%tgggg?lgc: ai ﬁf‘lgﬂrbpﬁselﬁébonpri sing: the GUI
cl i entthg syat¢mgontealiepatiizing gendrisrisvies commamds ndspéndentiye of the

Nﬁg&gq%ﬂgase prior to sending user conmands to the
process server. 114 WD 2007/ 143151 PCT/ US2007/ 013042

5 95. The apparatus of claim12 further conprising:

t ] k ' [.nitions as
ﬁ@Tﬁyhg%ghﬁngﬂéﬂk&%ﬁgg%gbggggﬁééior to sendi ng user
conmartlis device hanmandsessrespmdarg todigh [ehe aapipasx at us  of
claim13 further conprising: 10 the GU client storing
reci pe definitions as paraneters in the MSC dat abase
Y9 dhe appaatnsphiclains 85 furtreneomprigiog:t he process server.

97. T | ai Lt her [ sing: the
cuUl clhtlﬁgggﬁ g‘% ggr#%a ésecc%f%égg géﬁ}%t#thﬁ%nlfv%g?@géésanet ers in
the MSC dat abase 15 prior to sending user conmands to

LR TRE 85558,.8 B Bl 8 R EoBBRGRE! US ©f cf &l m 15

er co
the device commands corresponding to high level actions.

91. The apparatus of claim 87 further comprising:

the device commands corresponding to high level actions,

92. The apparatus of claim 9 further comprising:
the GUI client storing recipe definitions as parameters in the MSC database

prior to sending user commands.to the process server.

93. The apparatus of claim 10 further comprising:
the GUI client storing recipe definitions as parameters in the MSC database

prior to sending user commands to the process server.
94. The apparatus of claim 11 further comprising:

the GUI client storing'recipe definitions as parameters in the MSC database

prior to sending user commands to the process server.
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the GQU client storing recipe definitions as
paraneters in the MSC database prior to sending user

wa@eontamisit o the process server. 20 99. The apper/asu®7/013042

of claim16 further conprising: the GU client storing
reci pe definitions as paraneters in the MSC dat abase
prior to sending user conmands to the process server.
25 100. The apparatus of claim57 further conpri sing:
a nmessage queue and a nessage -l oop. 101. The apparatus
of claim58 further conprising: a nmessage queue and a
nmessage | oop. 30 102. The apparatus of claim59
further conprising: a nmessage queue and a nessage

| oop. 115 WO 2007/143151 PCT/ US2007/013042 5 103. The

ratus of ¢laim further .conprising: a nessage
%ﬁ agpRyays H\gg@ﬁﬁégﬁb‘@'ﬁr cf[ﬂ-’?‘s‘?gg apparatus of claim
61 f uihk T ClRAPEtbELE BcipeaieMBibag as gatenh@teadth the IS dgiabase
| gop. 10,105. The apparatus of claim62 further
RURHIP S1dieg useécﬂ@@&g%wc}hﬁﬂ@cﬁﬁcfeﬁ’eﬁessage | oop. 106.
The apparatus of claim63 further conprising: 15 a

nessage queue and a_nessage | oop. 107. The apparatus .
% Thezppates O F HBﬂ3éBﬁB?F§FWE§ﬁgé message queue and a
mes s age ¢GUPHien? Koridf Secipt MR at Parafietezd &l the 3MSC database
further gonprising: the at | east two separately

PLOTEP iSeiling Uish COBERand} FIPP BFESSHHEYSr nore  separatel y
functioning threads each as a separate device

interface to a respective one 0 the plurality of
B?-é@’éﬁpﬁr@ms&é‘gla?m%4 further compris{ng: P Ity

the GUI client storing recipe definitions as parameters in the MSC database

prior to sending user commands to the process server.

98. The apparatus of claim 15 further comprising:
the GUI client storing recipe definitions as parameters in the MSC database

prior to sending user commands to the process server.
99. The apparatus of claim 16 further comprising:
the GUI client storing recipe definitions as parameters in the MSC database

prior to sending user commands to the process server.

100. The apparatus of claim 57 further comprising:

a message queue and a message loop.

101. The apparatus of claim 58 further comprising:

a message queue and a message loop.

102. The apparatus of claim 59 further comprising:

a message queue and a message loop.
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25 109. The apparatus of claim 108 further conprising:
the at | east two separately functioning threads

W@ ng a respective control thread assocPer/@82007/013042

with the respective device and a respective diagnhostic
thread associated with the respective device. 30 110.
The apparatus of claim 108 further conprising: each
separately functioning thread conprising a separate
conmuni cation channel. 116 WO 2007/143151

PCT/ US2007/ 013042 5 111. The apparatus of claim 109
further conprising: each separately functioning thread
conprising a separate comuni cation channel. 112. The
apparatus of claim 108 further conprising: 10 the

%ﬁgt mcontroller utilizing generic device comands
i'Hde Atafys Qfclaimed0 fyherceompyising: 113. The appar at us

of cl aimfestfR J&ﬁggﬂa%ggggq;&{bg: the system controller
utilizing generic device comuands i ndependently of the

15 device types. 114. The apparatus of claim 110
floa I TR app@R¥Als| Hclm glrﬁnﬁ&s@ogg; pr%L roller utilizing
ndent

generic device comands | ndep ly of the device

t ypes @ mEpsagegueyp andip pigpseeadoapt claim 111 further
conprising: the systemcontroller utilizing generic
devi ce commands indg}éendently of the device types. 25

19%. TherappangpisrafclmdsR furthemotyeisingr t her conpri si ng:
the devh&gadeQEBOR &91%55%?9?&) ing to high |evel

actions. 17. The apparatus of claim 113 further
conprising: the device conmands corresponding to high

1168 etheApbh @RS of cBSn 63 further comprising:

a message queue and a message loop.

107. The apparatus of claim 64 further comprising:

a message queue and a message loop.

108. The apparatus of claim 80 further comprising:
the at least two separately functioning threads comprising one or more

separately functioning threads each as a separate device interface to a respective one of |

the plurality of process devices.

109. The apparatus of claim 108 further comprising:

the at least two separately fuhctioning threads comprising a respective control
thread associated with the respective device and a respective diagnostic thread

associated with the respective device.

110. The apparatus of claim 108 further comprising:

each separately functioning thread comprising a separate communication
channel.
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118., The apparatus of claim 114 further conprising:

t he devi ce commands corresponding to high | evel
wa@edaoramaslt 117 WO 2007/ 143151 PCT/ US2007/ 01304PCT/BSH02013042

An apparatus conprising: database driven process

server conprising: 120. The apparatus of claim 115

further conprising: the device commands correspondi ng

to high level actions. 10 118

111. The apparatus of claim 109 ﬁu’ther comprising:
each separately functioning thread comprising a separate communication

channel.

112. The apparatus of claim 108 further comprising:
the system controller utilizing generic device commands independently of the

device types.

113. The apparatus of claim 109 further comprising:
the system controller utilizing generic device commands independently of the
device types. '

114. The apparatus of claim 110 further comprising:

the system controller utilizing generic device commands independently of the

device types.
115. The apparatus of claim 111 further comprising:
the system controller utilizing generic device commands independently of the

device types.

116. The apparatus of claim 112 further comprising:

the device commands corresponding to high level actions.

117. The apparatus of claim 113 further comprising:

the device commands corresponding to high level actions.

118. The apparatus of claim 114 further comprising:

- the device commands corresponding to high level actions.
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119. An apparatus comprisiﬁg:

database driven process server comprising:

120. The apparatusv of claim 115 further comprising:

the device commands corresponding to high level actions.
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