WO 03/ 088314 PCT/ US03/ 10874 REMOTE MONI TORI NG SYSTEM FOR CHEM CAL LI QUI D
DELI VERY BACKGROUND OF THE I NVENTION 1. Field of the Invention The present
i nventi onwoaldagsss4t o a system and net hod for renote nonit dOTNHO3/008¢4 Or Nor e

liquid chenical dREMOTY. MONETORINGS VYPERITFER! MICRELRED | 0 qui ckly

and accurately verify the status of each systemwth respect"to liquid
condi tion, alarnms, problen1situatiogﬁﬁ%?gg g%ger i ndi cations from one
convenient |ocation. The system an §~ y be utilized for nonitoring
and controlling high purity liquid delivery systens in the

el ectroni cs/sem conductor industry from renote |ocations. 2. Description

of the Prior BXCKOROUYD OF THEMINMVENPIONf conponents for the el ectronic
and sem conductor industry there are normally nultiple delivery systens

contai ning angd di si.ng variety of chemicals to tools used in the
fabrication nd/oiﬁﬁaégék%£a¥35¥§1process. The chem cals supplied to the
tools range from|ow k dielectrics to barrier materials, all designed to
serve and addr ess Tha@rasent ikyeatpip ealates ocesystempeamd matthahfor demétagnamitotifigict ur i ng
of the components. As consuners continuously strive for |ower priced

el ectroni cs, ohtier morglaquexhthermcal dalivaty sysenia e oystdna B0s s &1 besataF @  dri ven
to higher and higher levels of efficiency to successfully conpete in

t oday' s quickly and accurately verify the status of each system with respect to liquid

condition, alarms, problem situations, and other indications from one convenient
location. The system and method may be utilized for monitoring and controlling
high purity liquid delivery systems in the electronics/semiconductor industry from

remote locations.

2. Description of the Prior Art

During the fabrication of components for the electronic and semiconductor
industry there are normally multiple delivery systems containing and dispensing a
variety of chemicals to tools used in the fabrication and/or manufacturing process.
The chemicals supplied to the tools range from low k dielectrics to barrier
materials, all designed to serve and address the low k/copper process generation
during manufacturing of the components. As consumers continuously strive for
lower priced electronics, the component manufacturing fabs or laboratories are
driven to higher and higher levels of efficiency to successfully compete in today’s
market place. The most obvious sign of increasing efficiency is the shift to 300mm

wafer technology, which allows the fabs to produce more chips per unit time, thus



mar ket pl ace. The nost obvious sign of increasing efficiency is the shift
to 300mm wafer technol ogy, which allows the fabs to produce nore chips per
uni t tinmewotososs3nD 03/ 088314 PCT/ US03/ 10874 increasi ng efeiciraisestos74 Anot her

aspect of the increased eff,ic] ' AN} [ : t. 00l Altzation in a
fab. The faB“W'fef ﬁ‘sec(?%“." 'hé§1§ h‘t%g%%ett? f%gge%%hv?n 1?8{%}/'&9@13?(%%%0@ t he nore
cost efficient facility, as. t return_on.invest t f.or their assets wll
be maxi ni ze®f torheilzatipain 3 boB-g‘é|f§3[WﬂP(g@g"%“eﬁb@Pr‘?‘ﬂP@{‘P’Mﬁﬂh@’P%ﬂﬁaxi mum 5
efficiency, the tool nust be supplied constantly with the necessary |iquid
chem cal s bathefmaure lcostyeffaaent ifacility, a8l théyeaturh onhieyestrhens forabeir assetls vallit i vity in
ensuring that the facility services such as air, exhaust, nitrogen, etc.,

are wel | supdhagichidaad] TRéLRY BPordér talkkep 4 1906 funclibnihfer makiatunbeen little to
no effort spent on ensuring that the liquid chem stry is constantly being

suppl i eds t o | Gt | PIRRAOAGHAEY Bih HRcBessERIIGHIEctefhicadlPP! Y the
pr oper ﬁqu?égggﬁé}?ﬁ%%frbs} !tnggttt%e%q? ol's resuHs l|1n %eessstlgpﬁi ngc oﬁmﬁe
fabrication acﬂrg/iii'r%nanuf acturing process, therein decreasing efficiency.
Theref ore, 2hBIEEH i that the supply of these chenistries to the tools
are constant is critical 15 for any fab to achieve the efficiency demanded
in today's market. The present invention provides a system and nethod that
addresses the problem of properly supplying tools used during the
fabrication and/or rmanufacturing of conponents for the
sem conduct or/ el Atthowgh thereihaslbsdnrmguchFeetivizg ircemanphgethat the faviktgsatvidenvent i on
provi des the operator of |liquid chem cal vapor

such as air, exhaust, nitrogen, etc., are well supplied and monitored at all times,

10 there has been little to no effort spent on ensuring that the liquid chemistry is

constantly being supplied to the fabrication and manufacturing tools. Failure to

supply the proper liquid chemistry to the tools results in the stopping of the

fabrication and/or manufacturing process, therein decreasing efficiency. Therefore,

the assurance that the supply of these chemistries to the tools are constant is critical

15 for any fab to achieve the efficiency demanded in today’s market.

The present invention provides a system and method that addresses the
problem of properly supplying tools used during the fabrication and/or
manufacturing of components for the semiconductor/electronics industry. For

20  example, the present invention provides the operator of liquid chemical vapor
deposition (CVD) tools a system and method by which they can quickly and
efficiently monitor the tool status, including the tool-critical low k, high k, barrier,

and other copper chemistries from one easily accessible location. The operator may



deposition (CVD) tools a system and net hod by which they can quickly and
efficiently nonitor the tool status, including the tool-critical |ow Kk,
hi gh k, baorosess3t4 and ot her copper chemistries from one easirfysozemsessi bl e

| ocation. Th@eRRRE AloRftofM¥ tdolYRifSi A&/ HARLETAMVRRIYM dB8hmehhiidehgr € moni tor

the tools mnthout | eaving the clean room environnent and can quickly

deterni ne the,shaluis: ofe BAL G I LERL GOFMEAL AT sl Slte oY St em

Utilization %1C1%e Sys &M and e presen Tfon will allow
5 for the increased efficiency of the entire fab in a variety of ways. For
exanple, first, a conputerized systemmay constantly nonitor all the
critical liquids being delivered to the tool and alert the operators or
support personnel that attention should be %lven to any particular system
that may adver selYtiligationof thesyett i apilon methed of the preseat inyantydn willallowol set .
Second, the operator may focus on core process 10 technol ogy and nore

rapi dly devefophengsreqied effivsary bothetehtiref fabind tvdrivty ofoehysg Fodlegdnipiet ed by

i nspecting the various systems in nultiple |ocations. Third, additional

facility stafify hegh ﬁ@ﬂzécp R@R:'EH xth{r cSHst an?l?‘ﬁqo‘i‘x%} ?l?{h)é c?M\'EEIQIHglog%@H ons may be

reduced as the oper tor ca down to” a staf nber an iTect them
qui ckly and ffl r ource of the tool ﬁ% m_ 15 I n addition
o bel g abl &TEe Biitye!d8g ali BROareoR s Pomstt Gliret 5t S508 abl e to ¢ he
tool, the operator will be able to nonitor the entire status_of each

should be given to any particular system that may adversely affect the efficiency or

utilization of the tool set. Second, the operator may focus on core process

10  technology and more rapidly develop new processes for the fab without being
distracted by inspecting the various systems in multiple locations. Third,
additional facility staff required to monitor all the delivery system locations may be

reduced as the operator can call down to a staff member and direct them quickly

and efficiently to the source of the tool problem.
15

In addition to being able to quickly determine the level of chemistry
available to the tool, the operator will be able to monitor the entire status of each
system ranging from, but not limited to loss of air, loss of nitrogen, loss of exhaust,
unauthorized entry, a liquid spill or leak, or temperature. A variety of independent

20  sensors may also be installed in each tool that constantly monitor tool parameters
(e.g., loss of air, loss of nitrogen, loss of exhaust, unauthorized entry, or a liquid

spill or leak, temperature, etc.) and other parameters to ensure a constant and



systemranging from but not limted to |loss of air, loss of nitrogen, |oss
of exhaust, wunauthorized entry, a liquid spill or leak, or tenperature. A
vari ety oWoiondsgsendent 20 sensors nmay al so be install ed i mceash3/imol t hat

constantly @@;&hﬁwf‘ch&ﬁfs § BeSoolé Sélying RSBoflio Abfievd 1?ssrﬁa)?1£rxum trogen,

| oss of exhau ut horlze entry, or a riqurd spi

terrperatureegfet and ot her paraneters to ensure a constant and 3 WO

03/ 088314 PEHIC /10874 steady supply of chenmistry to the tools allowing
the tools to achieve its maxinum efficiency. Wthout the |evel of

di agnosi s provided by the present invention an 5 operator nust troubl eshoot
the chem cal delivery systemand tool by physically noving to the delivery
system and the tool. Since the delivery systemand tool are nornmally in

di fferent | ocati Wishouathedegt of diapnaamprotidehby the presgnt ineehtiohhe

troubl eshooting duration is | engthened because chem cal delivery systens

are norgmal byerht@paﬁgﬂrédbnéshsot&h@cﬁeﬁhcﬁrd%&@ 8ysterh Hﬁd Rol 6§ pRRfcafiguar e foot
is much lower 10 than that in the clean room™ The cl ean roomls where t he

operators of otvnl t?f?e;[ %eh%é@t Sr%mtabﬁaltﬁ;eatltoloy g]ﬁ € t%g d@f]\‘;iet rystem and %oger for an

operator to I'ns el very sys e Opera TrFy travel
not only a | ong di st nce but, thr several floors and through sever al
cl ean room BowHExR € er@ﬁtlwtlalﬂﬁdaistge timge SAMEAIReHE AT TeABBEA- r Biui res t he
operator to renove their clean roomsuit. The operator 15 nust then

i nvest i gat etrohideshebliingdyragysisdengthiened hecagsebehieatical daliivery eystampoare r et ur ni ng

normally located in the sub-fab area where the price per square foot is much lower

10  than that in the clean room. The clean room is where the operators of the tool
systems typically reside and work. In order for an operator to inspect the delivery
system, the operator may normally travel not only a long distance, but through
several floors and through several clean room boundaries. Entry and exit from a
clean room requires the operator to remo‘ve their clean room suit. The operator

15  must then investigate the delivery systems in the sub-fab, and then upon returning
to the clean room, re-apply their clean room suit. Clearly, this costs valuable time
and money, not only in moving between areas, but in clothes and garments that
need to be re-issued. Again, the system of the present invention allows rapid and
accurate diagnosis of the situation, which will allow the situation to be fixed

20  quickly. Historically, without this level of diagnosis, the operator may spend
countless hours investigating all other areas and eliminating them one by one until

the operator discovers the problem.



to the clean room re-apply their clean roomsuit. Cearly, this costs
val uable tine and noney, not only in noving between areas, but in clothes
and gar rewo3wgsstt4 need to be re-issued. Again, the systemcafusShhreosps esent

i nvention allows raR;d and_ a I i di agnosi s of the situation, which wll
al l ow t he sin EMickly. Hi storically, without this

| evel of diagnosis, the operator nmay spend countless hours investigating
all other areas .3 ;nat | '

i scovers the. prondiet OB sr AT R ARy for diRaRiE ket

| NVENTI ON The present . i.nvention provides .g systema t.hod for nonitoring
suppor t and’“‘“ét‘fé?ﬁ‘lfﬁ\t deliYPR PGS JAPE e%zi’vslgbtc?lx%tuégg \Xﬁqﬂ %%gg?téowgé)ri n the

fabrication and/ or manufacture of el ectronic/seniconductor components.

Thi s syst emasrpiaasre gfelspteomc/sumpispndicior copppredts: Ndupsieipnd wethed ari at ed
with tools used in the fabrication and/or manufacturing of components in

t he el ectsr ondapalile efiimoninating marametehs sssogiated wsiytstoels ifsed imtba ifabwicatian cheni call
delivery to at |east one tool, according to an enbodi nent of the present

i nvention, ifgldaesufbrinlf taaponedts ih @rsdleddficiNemitontecdr i@lstryery system
in comunication with the interface; and at | east one tool connected to
the chem cal delivery system A nethod for nonitoring the chem cal delivery
to a tool, according to an enbodi nent of the present invention includes
the steps of sensing the status of at

A system for monitoring chemical delivery to at least one tool, according to
an embodiment of the present invention, includes an interface; at least one
10  chemical delivery system in communication with the interface; and at least one tool

connected to the chemical delivery system.

A method for monitoring the chemical delivery to a tool, according to an
embodiment of the present invention includes the steps of sensing the status of at
15 least one pafameter of a chemical delivery system and/or at least one parameter of
the tool; communicating the status to a computer; and analyzing the status to
determine whether the parameters of the chemical delivery system and or the tool

are within a predetermined range.

20 The present invention also provides a system and method, which is capable
of utilizing a monitoring system that enables an operator to monitor tool

parameters and troubleshoot error conditions from a remote location. This can be

-



15 | east one paranmeter of a chem cal delivery systemand/or at |east one
paraneter of the tool; comrunicating the status to a conputer; and
anal yzi ngwbDhe/ost3at us to determ ne whet her the paraneters @CTtuses/oisesm cal

del i very sysj@plishedrvid BScrb&Pihat IRl £ SpedatBr BIREMAITt rérﬁl&&%-otgzo The

present invention also provides a system and nethod, which 1s capable of

utilizing a I i hat enabl e n _operator to nonitor tool

par anmet ers an %ﬁ%ﬂ%&%‘gﬁéﬁé’ﬂ;&ﬁsof?onggﬁg}gﬁ %ﬁ%‘% oma renote |ocation. This
can be 5 WD 03/088314 PCT/ US03/ 10874 acconplished via a screen that wll
all ow an operator to nonitor the paranmeters of a nunber of fabrication
tools froma single | ocation. BRI EF DESCRI PTION OF THE DRAWNGS 5 Figure 1

is a perspective view of a systemin accordance with a preferred
embodi ment oBRIRE IESCBTION OF THE DRAWINGS shows an exanpl e of a
conputer screen display identifying the tool paraneters and chem cal

delivery system paraneters for a tool of the present 10 invention; Figure
3 shows gflot her e §Wf}nﬁe158fpeésp8%tﬁﬁl}f“é‘?’ ogﬁfﬁé‘?inm%cﬁ@éi?“‘?ed‘é‘r‘ilﬁ pPiaferged t he

status of chenical delivery systemparanmeters for four tools of the present
i nventi on; 18mbodiment of the present invention;

Figure 2 shows an example of a computer screen display identifying the

tool parameters and chemical delivery system parameters for a tool of the present

10 invention;

Figure 3 shows another example of a computer screen display identifying
the status of chemical delivery system parameters for four tools of the present

invention;
15

Figure 4 shows another example of a computer screen display identifying

four chemical delivery systems of the present invention;

Figure 5 shows a pictorial overview of the another embodiment of the

20  present invention; and



Figure 4 shows anot her exanple of a conputer screen display identifying
four chem cal delivery systens of the present invention; Figure 5 shows a
pi ct ori alwowsisssew of the anot her enbodi nent of the 20 preTdrsbi/iesventi on;

and 6 WO 03/ 08831}4%5% 93B3 KA ddtam Showing a@nétﬁo@f&lrgﬁ&e%cﬁﬂt'bﬁg%§hgw ng a

nmet hod for renote nitoring of a process according to the present
i nvention. DETAILED cPE tCJ: Tlt—lg | NVENTION 5 Referring to Figure 1,
mventuon.

SCRI, PTI ON
one enbodi meMPeEF 2WEN PR & PRSHT t Or ng system 10 of the present invention
may include a conputer interface 12 connected to a chem cal delivery

system 14 for a tool 16. The conmputer interface 12 may be routed via cable
34 or wireless technology (not shown) back to a central processing station
18. The central processing station 18 may include a conputer 20. 10 The
system 10 nmeDETAJLEQ:DESIGRIPTIONOFFHEANVENTIONNI t or par aneters
associated wth the chem cal delivery system 14. Signals fromthe delivery
sensors 2 may b ent via the cables 34 and conputer interface to the
conput er io f or ﬁ?éﬂf"&ﬁogﬁé“&e ﬁﬁ?@f’&pd%‘?"éBgm%‘%?tﬁé“ﬂ’é‘ioW%Fxﬁt%#éors 22
may nonitor any 15 suitable parameters associated with the chem cal
delivery sysQfégﬁf RS gnvgatiorymay inplidg acompaten dterfasie deoneesieddpder pressure
status, exhaust status, door status, spill,

chemical delivery system 14 for a tool 16. The computer interface 12 may be

routed via cable 34 or wireless technology (not shown) back to a central processing

station 18. The central processing station 18 may include a computer 20.

10

The system 10 may include delivery sensors 22 that monitor parameters
associated with the chemical delivery system 14. Signals from the delivery sensors
22 may be sent via the cables 34 and computer interface 12 to the computer 20 for
display on a computer screen 26. The delivery sensors.22 may monitor any
15  suitable parameters associated with the chemical delivery system 14 including
liquid container volume, container pressure status, exhaust status, door status, spill,
leak, etc. The chemical deliveryv systems 14 may include a number of liquid

containers depending on the tool 12 serviced by the delivery system 14,

20 The system 10 may also include tool sensors 24 that monitor any suitable
parameters associated with the tool 12 including air pressure, nitrogen pressure,

temperature, liquid spill, or leak, etc. The tools sensors 24 may be connected to the

a3



| eak, etc. The chem cal delivery systens 14 may include a nunber of |iquid
contai ners depending on the tool 12 serviced by the delivery system 14. 20
The syst ewDX0/0888y4 al so i ncl ude tool sensors 24 that nonit @CTArsy3/$0874 abl e

paraneters associated. with t t o0l ' | [ N, rogen
pressure, ‘Eeé\‘r‘i?gPré’ffﬁs@,g shuaﬂiqg v apt?’F IC,%I%B{rltgf lélg%ar&gtlg.ahq'ﬁgeﬁ?%g% ga%lgl%éor s 24
may be connected to the 7 WO 03/088314 PCT/ US03/ 10874 central processing

station 18 of wirekss teehnelagy(notshevnhback 19 thergnire) arecessing statign B8.3hhe of
wirel ess technol ogy (not shown) back to the central processing station 18.

The tool sewntssmsoBl4alloaviof the tadido boodnstantlhp enandtostdzant Inyayrhetp ¢rsueech and nay
hel p ensure a steady supply of chem stry to the tool, therein allow ng the

tool to achigys QpPBYFEHEMBEY teihem6ol; thiRe Sienag heftbaib hskibvsensors 22, 24
may be displayeéd on"a conputer screen 26 of the conputer 20. The screen 26

may di spd ay_the r s of the tool 16 and delivery system 14 nonitored
by the ni 3?(}%'8135'?2?%1%10. The 10 central processing station 18 may be

| ocated in a clean room 28 whereas the tool cabinets 30 associated with
the delivery systenms 14 may be |located in an area away fromthe clean room
28. The renote nonitoring system 10 may be configured to nonitor any
nunber of tools 16 and delivery systens 14 by configuration of any
necessary i nterf abesignds domchath sensgu 22024 may we displyehgn 8 pemputen 0. 15

screen 26 of the computer 20. The screen 26 may display the parameters of the
tool 16 and delivery system 14 monitored by the monitoring system 10. The

10  central processing station 18 may be located in a clean room 28 whereas the tool
cabinets 30 associated with the delivery systems 14 may be located in an area away
from the clean room 28. The remote monitoring system 10 may be configured to
monitor any number of tools 16 and delivery systems 14 by configuration of any

necessary interfaces 12 or cables 34 to the monitoring system 10.
15

The monitored parameters may be displayed on a single computer display
screen 26 to therein allow the operator to monitor all tool parametefs and delivery
system parameters from one screen 26. The remote monitoring system 10 therefore
allows the operator to quickly scan each tool 16 and the parameters of delivery

20  systems 14 by looking at the screen 26 and to detect any problems associated
therewith since the central processing station 18 constantly monitors the delivery

systems 14.



The nonitored paraneters may be di splayed on a single conputer display
screen 26 to therein allow the operator to nonitor all tool paraneters and
del i very weoysessiparaneters fromone screen 26. The renpt @OTUss/00870g

system 10 ther ef ofiguld éo%‘ﬁﬁ%'b%c&ﬂﬁ aty Qe {AnENY ot é’orsd%ﬁo?]x‘g%gneﬁ'l?% 16 and

t he paraneters of Lvery Ssyste ng at t creen 26 and to
det ect any probl ens associ g 53 gmﬁth S|n§ the ral progessing
station 18 dbﬁg?faﬂlftFWﬁ@m% eI HexTyEfteerehspro § % COPGBIBIY 088314
PCT/ US03/ 10874 Shoul d a condition occur in any one of the tools 16 or

del i very sydlisphayingla vishad indiegsionen the/saream 2600r\whe $ysteal wRY inclisle@nalarime probl em
and alert the operator by displaying a visual indication on the screen 26
or the syst e3p fonyighdlitiguiieudido atdray. NThS&pdraior mbg thehiidatifinthaundieated arm  The
operator may then identify the indicated 5 paraneter for the specific tool
or delivery a?ﬁéé?ﬁ)?tlé SpLIAROIdb] &e(!efr»l%rylspst%%aswon ;se%n%ma%tforperson to

di agnose the problem For exanple any "ohe of the follow ng occurrences

coul d preC|qhtate VIS 1 |ngﬁﬁgr or alarmsignal including low liquid
| evel , | ow eXhditFdp ﬁﬁ&BP 8%% BPs | oss of nitrogen, high
tenperature, l'iquid splll or | eak. V%en the indication or alarmis

triggered, the signal may then be quickly identified by the operator on

the screen 26. The operator nay then select the delivery systens 14 show ng
the problemfromthe conputer 20 and review all the paraneters of delivery
syst ens For example, any one of the following occurrences could precipitate a

visual indication or alarm signal including low liquid level, low exhaust level, loss
10  of air, loss of nitrogen, high temperature, liquid spill, or leak. When the indication
or alarm is triggered, the signal may then be quickly identified by the operator on
the screen 26. The operator may then select the delivery systems 14 showing the
problem from the computer 20 and review all the parameters of delivery systems
14 pertaining to those delivery systems 14 which caused the signal such as liquid
15 level, exhaust level, temperature, entry status, etc. A support person may then be
contacted by the operator and notified of delivery systems 14 experiencing the
problem. The situation may then be solved immediately ensuring and protecting
the chemical supply to the tool, thus, maximizing the tool utilization and creating a
more efficient fab. The same troubleshooting procedures may be followed if the

20  indication is caused by a signal sent from a tool sensor 24.

With reference to Figure 2, an example 40 of a computer screen display

identifying the tool parameters and chemical delivery system parameters for a tool



14 pertaining to those delivery systens 14 which caused the signal such as
liquid 15 | evel, exhaust |evel, tenperature, entry status, etc. A support
per son neyotodess3be contacted by the operator and notifi eecafusdeiisvery

systems 14 8{’%@(&}}&9&% libgis MoRA! md-EB?ay%édﬁ%k% c'HBtYudah@é]va%/ sol ved
i mredi atel y ensuring ang pr ot ectl ng the Chem cal supply to thé tool, thus,

maxi mzing th too 10 nt f b The
sanme troubl ¥SHEY Zasop#h éﬁﬁ ar?{algld'bat% S‘io ﬁw‘% e%amﬁq{‘%{?@ﬁ Meat'ton is
caused by a si gnal sent froma tooI sensor 24 reference to Figure 2,
an exanpi e atusindicaesrriths cheatier delivep syyems ’(‘}é)htqc udeppdieations &g1Lefiar anet er s
and chem cal delivery system paraneters for a tool 9 WO 03/088314

PCT/ US03/ 108@dinetdimptg€L ). esphyt), LafuBnoi @un Diosr)sheftbpillThe Spiilly pitayThedent i f i es
the chem cal delivery systemand also the status display indicators for

the cherg cajy 4§ ThE oM BEA baEBE on HeypSof 06l MaAltRE §pk Of chidigicaihem cal
del i very sysltsglr%g ngy |cnc§éude i ndi cations for Left ggbi net Enpty (L.C

enpty), Lef Eledwg%é éé& r?%\)lt lléegf Fi g%?é & Fh(‘V!’SGan?ﬁ‘l %Qame[ﬂg T%O ogggoégﬁl‘ §p| ay nmay

be configure emc delivery
system being uti ure 3 sho anaqt exarrpl e 50 of onput er
screen di spPasen ‘{iﬁﬁ‘ﬂ ‘id?’i‘ ing|ihe %tf‘tél‘? C}Eﬂmﬁ?ﬂ Setivery Sﬁéqr?%rragle?ﬁ?%@ém
paranmeters for four tools of the present invention. The four tool cabinet
synmbol s mayfdve tagdeef the preseie mvehtion. hEhefeantoohtabist syrabgls syaytbemsest tot he t ool .
Figure 4 shows anot her exanple 10 60 of a conputer screen display
i denti fyi ngideatify thdetiontiadl ddBVdry eytert B8 tHRMBol0Fidute4 shows another example

10 60 of a computer screen display identifying four chemical delivery systems of the

present invention. The displays may be configured by the operator to maximize

efficiency.

Referring to Figure 5, another embodiment of the remote monitoring
15  system 70, or GeMS™ System, may include, but is not limited to, the following
equipment. Computer system 72, with user interface for input and visual and audio
outputs, has communication connections 74 to the various GenStream™ systems
76. The communication connections may be either wired or wireless. Associated
hardware is installed in the GenStream'™ systems to allow for communication back

20  to the GeMS™ system 76.

Referring to Figure 6, a logic and block diagram shows another

embodiment of the system and method of the present invention. The monitoring

10



present invention. The displays may be configured by the operator to
maxi mze efficiency. Referring to Figure 5, another enbodi nent of the
renot e nNoOWDtoo/883g4 15 system 70, or GeMSTM System may i nclraaddajsobuis74 s not

limted to, dybemf&ithOpichot irtehticiaay inchleRWbRiputey HaMoRRors\hd Hatus 6f
interface for input and visual and audio outputs, has communi cation

connections 74 t | a : i cation
connecti ons tﬁ%ilooﬁgﬁﬁﬁeﬁgédl@mgﬁ‘ée? (E)Sr§ E%r@%@@%{sﬁgkﬁdgﬁg-&ﬁoﬁ gagarégé’i S
installed in the nSt reamlM syst e o al low. for conmuni catjon back 20 to
the GeMBTM sYRICR M g1onkgs ‘E]F F‘?Oiéystt%nnﬁ%]ﬁ’@ %?macaf)%ﬂweryaﬁafatem @S}di agr am
shows anot her. enbodi nent of the system and nethod of the present

i nvention. Tinginbiock 400 ehgcksithe WO sty dE gredl Penousodsing giren blegkst®@m of t he
present invention may include a conputer that nonitors the status of the

t ool and schegenetes deletréLsiyna ys the kompheer.pifaky a8nis weoikitge theh vdockalokhowi ng
steps, which will nonitor the tool system (TS) and chem cal delivery

syst em ( CDS)checisqfii €DY Qts. 4O thecd18S ksndtheorlimg Sthat bidek 166 %é]ﬁra-[e% dnS not

wor ki ng, then block 102 5 generates an error signal to the conputer. If the
TS i's workin : t he tbI och 104 acéaecksfatt he .CDéts&at uffthlfg the CDS is not
wor ki ng, the BrELR %%e @é’??é‘l‘%t@ SHIFTAEY § 3e i%LgPO 0% (§. conput er and
generates a signal to turn off the TS. The next step is to begin the
nonitoring of the TS and CDS as shown in

The next step is to begin the monitoring of the TS and CDS as shown in

10 block 108. Block 110 shows the start of the TS monitoring. If the TS monitoring
does not function, then an error signal identifying the problem is sent to the
computer as shown in block 112. If the TS monitoring begins, then the next step is
to check the parameters to be monitored on the TS. For example, block 114 shows
the monitoring of the TS parameters by the tool sensors including for example, air

15  pressure, nitrogen pressure, exhaust status, temperature, etc. The parameter
readings are sent to the computer as seen in block 116. The computer monitors the
signals as shown in block 118 and then analyzes each signal. Block 120 shows that

the readings are then analyzed.

20 All of the TS parameters may be analyzed in order to determine whether the
parameters are within an acceptable range or status. For example, blocks 122
through 126 show the analyzing of the air pressure. Block 122 shows the air

pressure compared to the normal TS air pressure range. Block 124 shows that if

11



10 bl ock 108. Block 110 shows the start of the TS nonitoring. If the TS
nonitoring does not function, then an error signal identifying the problem
is sent twotobessdconputer as shown in block 112. If the TSPODRISI®IGSMY

begi ns, then e .l St.: k the paraneters,to be nopitored on
the TS. For g’%gﬁsp gélte%ﬁ’%ec!l% tﬁiﬂlg}s]%&?\(}sb%f}vhaem ﬁfstSSPE 950 a1 plarmy to ﬁ%?&’arret’ ers
by the tool sensors including for ex nEIe air 15 pressure, nitrogen
pressure, exfh WQP&IW,‘“H“%%‘F%’E'U?@F égé.Sh"l"f?éh?id thegeading isevthimgs are
sent to the conmputer as seen in block 116. The conputer nonitors the

si gnal s as s#reapiabla risigecthe n¢@ reatding Isenalyreal hyzesireiag ko bioghals. Bhedek 120
shows that the readings are then analyzed. 20 Al of the TS paraneters may

be anal yzed samentyperoftanalglsit steps may bbaipaged fdr@ny Bﬁfeﬁ%%fa’%né‘ér?&é(‘%} hin an
accept abl e range or status. For exanple, blocks 122 through 126 show t he

anal yzi ng of ni&r_ﬁl_%erﬁﬁx’éssﬂfe‘? SRHuSr pri¥saRK e%]%.(zj gﬁ&?ﬁmé Oce@ iab Al h ?sfésn‘%gae%o npar ed

to the nornal alr pressure range. WS

03/ 088314 PCI/ U$03/ 10874 ..the T ir. pressure 1s. too high or too low a
signal is sesnuP?%Wgélﬁﬁaléﬂu eé??ﬁ?gheﬂg%‘ﬁf ﬁ‘ﬁrﬁ?aslf H ARSI OBIRIR er scr een.

Bl ock 126 shows that if the re.adiqr;% is wthin an acceptable range, the
next readi ngPardCHdARgeLees Pywndnblaskrg8t o bl ock 118. These same types of
anal ysis steps may be repeated for any other TS paraneters (e.g., 5
ni trogen pressure, exhaust pressure, etc.). In sone instances an alarm
signal and a shut down signal will be sent to the TS and the CDS if a
paraneter is out of a
Block 130 shows the start of the CDS monitoring. If the CDS monitoring
10 does not function, then an error signal identifying the problem is sent to the
computer, as shown in block 132. If the CDS monitoring begins, then the next step
is to check the parameters to be monitored on the CDS. For example, block 134
shows the monitoring of the CDS parameters by the delivery sensors including, for
example, Left Cabinet Empty, Left Door status, Left Can status, etc. The
15 parameter readings are sent to the computer as seen in block 136. The computer

monitors the signals as shown in block 138 and then analyzes each signal. Block

140 shows that the readings are then analyzed.

All of the CDS parameters may be analyzed to determine whether the
20  parameters are within an acceptable range or status. For example, blocks 142
through 148 show the analyzing of the liquid level of a chemical that is sent to the
" tool. Block 142 shows the liquid level compared to the normal CDS liquid level

range. Block 144 shows that if the CDS liquid level is too low, then an alarm

12



particul ar range, as shown in block 128. Block 130 shows the start of the
CDS nonitoring. If the CDS nonitoring 10 does not function, then an error
si gnal i dwotosfogsamg t he problemis sent to the conputer, @sTdlsosmosrh bl ock
132. If the ' ' ' h h xt s g ,check the

par anet er s tcg):@ %ﬂgrrgérﬂtt?‘%{rhegoglﬁg{eﬂgcri‘%s%ﬂ%l% F‘E@%‘%Fzﬁﬁgﬁ ﬂc}gilq‘igieve ffows t he
noni toring of th ﬁ:DS tEara }ers Py the delivery sensors including, for
exanpl e, Lef P“@%"E‘l’ ey ﬁ‘bf‘g&qf‘%pftlaaﬁﬁi‘éﬂgr@{étsﬁ'@,to herscreegand a shyfgloway ¢, The 15
paranmeter readings are sent to the conputer as seen in block 136. The
conmput er  nomighalris sent¢o diedgord! Bleek 198chows thabif tlikreadigg simaiv therthatighidzes each
signal. Block 140 shows that the readings are then analyzed. Al of the

CDS par anet ef&engyibbe: wumatal 166 thonée r@idivige andipic o réfrating BlopRN 3gRirer s are
wi thin an acceptable range or status. For exanple, blocks 142 through 148

show the anabygirngifk Ehﬁilz}riaﬂ%ﬁs E@i‘?llnagg)%ge&%%g@%(gﬁl%&m&t Cbglpa%t%r?qhihg

tool. Block 142 shows the liquid |eve e norna

| evel range, Blogk 144 sho hat if the CDS,liquid |level is too |ow, then
an al arm 12 @Wo@f‘ 6@%@?5%%@?7&6 rfﬁ%’fﬁta“?i ?j’ﬁéftaﬁ%& %“ékt N SOMeHBS RS Hut er
screen. Block 146 shows that if the liquid level is critically low, then a
di fferent al 89 AhEn gigapl and asbpt davn igral sl be sendtrithg Thand thewlS i€agnal i s

sent to the tool. Block 148 shows that if the reading shows that the |iquid
| evel is aboweci{erpmsdmetérhienut défe memhl megdamin ériicanallyzadullyoccepeahi ng bl ock
138 for

the TS and or the CDS.
10
Figure 6 is one example of a block and logic diagram for the present
invention. The parameters are continuously read by the TS and CDS sensors and
analyzed by the computer during the system operation.
15 The present invention having been thus described with particular reference

to the preferred forms thereof, it will be obvious that various changes and
modifications may be made therein without departing from the spirit of the present

invention.
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5 new readings. Simlar analysis steps may be repeated for the other CDS
paraneters (e.g., left cabinet status, |eft door entry status, spil

st at us, eWO(mms&m4sone i nstances, an alarmsignal and a Poatusdsmws7si gnal
will be sen g L ? TS and t he CDS if a specific paraneter is out of a
nor mal range GLaIM:i tical failure could occur with the TS and or the
CDS. 10 Figure 6 is one exanple of a block and |logic diagramfor the
present invention. The paraneters are continuously read by the TS and CDS
sensors and analyzed by the computer during the system operation. 15 The
present invention having been thus described with particular reference to
the preferrdad forAsystdnef@aiionitotingichémiceal delivergus at leat on@pioeessinghasiges and
nodi fications may be nade therein wi thout departing fromthe spirit of the
present inventi Qpe sk g%ﬁ%%ﬁ%ﬁ 3314 PCT/ US03/ 10874 WE CLAIM 1. A system
for nonitoring chem’ca Ivery to at | east one processing tool, the
systemconprising: 5 an interface; at |east one chem cal delivery systemin
conmruni cat i on w tah istaifded; nt er f ace; and

at least one chemical delivery system in communication with said interface;

and

at least one tool connected to said chemical delivery system.

10 2. The system of claim 1, wherein said system is a remote monitoring system.

3. The system of claim 1, wherein said at least one processing tool is at least

one semiconductor processing tool.

15 4. The system of claim 1, further comprising a central processing unit

connected to said interface.

5. The system of claim 4, wherein said central processing unit communicates

with said interface by at least one cable.

20
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at | east one tool connected to said chem cal delivery system 10 2. The
systemof claiml1l, wherein said systemis a renpte nonitoring system 3.
The syst ewoaB/os$3ad m 1, wherein said at | east one processi PgTIs08/10834 at

| east one sgm CORRUGIRIM B QLRSS WHbrdiR Shid cé&rﬁgroﬁ@%i@yﬁﬁ%%uxgkﬁ&m 1,

further conprising a’central processing unit onnected to said i1nterface.
5. The system of CHﬁinh4t %herein.s%id centnauEprocessing uni t conmuni cat es
with said interfat8h5gdapteriactaga WHEICISEMMUBGAUORS\\y 03/ 088314

PCT/ US03/ 10874 6. The system of claim4, wherein said central processing
unit conmunicates with said interface via wreless conmuni cations. 7. The
systemof claiml1, further conprising at | east one sensor for 5 nonitoring
at | east one paraneter of said at | east one chenmi cal delivery system 8.
The system of. cl alhs systewhefraddim k duthepzompesieg af lsashon¢ sasor fone sel ected from
the group consisting of. volunme, pressure, exhaust, door status, spill, 10

| eakage, sand t enpgbaitetin at FeastldiR paydietén dIisaidlabieddt bne bh@hREIdehiabd at | east
one sensor comunicates a signal to said interface.

system.

8. The system of claim 7, wherein said parameter is at least one selected from
the group consisting of: volume, pressure, exhaust, door status, spill,

10 leakage, and temperature.

9. The system of claim 7, wherein said at least one sensor communicates a

signal to said interface.

15 10. The system of claim 1, wherein said chemical delivery system comprises at

least one container, which is capable of storing chemical.

11.  The system of claim 1, further comprising at least one tool sensor in

communtcation with said interface.

20
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15 10. The systemof claim 1, wherein said chem cal delivery system
conprises at |east one container, which is capable of storing chemcal.
11. The swetoamsssfi4 cl aim 1, further conprising at | east oneCraso3/ssnsor in

comuni cati g W the$gdtén iof ERIrh 3¢ Swhet€in kaid\WOIQASY (BR8STI 4eiel 1 B4 8B74  12.

The system of claim11, wherein said at | east one tool sensor is capable of

nmonitoring at | e%n@%%%ﬂ?éggﬁé a)rg?bﬁgweéﬁ. The system of claim 12, wherein

said tool paraneter is one selected 5 fromthe group consisting
of : pressure, tenperature, spills, leaks, volune, and flowrate. 14. The
systemof claim4, wherein said central processing unit is located in a
clean room 10 15. A nethod for nonitoring the chem cal delivery to a tool,
the nethod conprising the steps of: sensing the status of at |east one
par anet er ofl3a cHéwisgsiem @éclaimedy, whereiasniddnel/ maransgter ie akleas voe pelecierbt er  of
said tool; 15 communicating said status to a conputer; and analyzing said
status te det er miffoen WegkdfY conbistipsfaprRbans tethp&atuek, §pitIS] 164ls, volume,

and flow rate.

14. The system of claim 4, wherein said central processing unit is located in a

clean room.
10

15. A method for monitoring the chemical delivery to a tool, the method

comprising the steps of:

sensing the status of at least one parameter of a chemical delivery system

and/or at least one parameter of said tool;
15 communicating said status to a computer; and

analyzing said status to determine whether the parameters of said chemical

delivery system and/or said tool are within a predetermined range.

16.  The method of claim 15, wherein said status of said chemical delivery
20 system and/or said tool is monitored with at least one sensor in

communication with said computer.

16



delivery systemand/or said tool are within a predeterm ned range. 16. The
nmet hod of claim 15, wherein said status of said chem cal delivery 20

syst em amabos/ossil4«l tool is nonitored with at | east one sSemEErUSO510874
comuni cation with said conputer. 16 WO 03/088314 PCT/US03/10874 17. The
met hod of claim 15, wherein said conputer is |located renote to said tool
5 18. The nethod of claim 15, wherein said tool is at |east one

senmi conduct qr.  Prige essthddofichiin. 151 Yherbhiesaietdingutafis tdcaiethrdthotewb esi¢i n sai d
conputer is located in a clean room 10 20. The nethod of claim 15,
wherein said pargggter of said chemcal delivery systemis at |east one
selected fromthe group consisting of. volune, pressure, exhaust, door
status, spill, |eakage, and tenperature. 21. The nethod of claim 15,
wherein said paraneter of said tool is at |least one 15 selected fromthe
group consisting of. pressure, tenperature, spills, |eaks, volune, and
flowrate. 22. The nethod of claim 15, wherein said status i s comruni cat ed

to said Scorut erThemashedofgiaimnkoe Mhatean sapdtopyis at least one semiconductor

processing tool.

19. The method of claim 15, wherein said computer is located in a clean room.

10 20. The method of claim 15, wherein said parameter of said chemical delivery
system is at least one selected from the group consisting of: volume,

pressure, exhaust, door status, spill, leakage, and temperature.

21.  The method of claim 15, wherein said parameter of said tool is at least one
15 selected from the group consisting of: pressure, temperature, spills, leaks,

volume, and flow rate.

22. The method of claim 15, wherein said status is communicated to said

computer through an interface.

20
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WO 03/088314 PCT/ US03/10874 23. The nethod of claim?22, wherein said
interface is in communication with at | east one sensor on said chemnm cal
del i very wopaBmsssand/ or said tool by a connecting means selpeatsds/iosem t he

group consi 9l N9 146 mfY Giait 72 Wikein MR THerrRBS B SRERAARNHIGT €O - 5

least one sensor on said chemical delivery system and/or said tool by a
connecting means selected from the group consisting of: cables, wireless

means, and a combination thereof.

18



