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CHEM CAL STORAGE DEVI CE W TH | NTEGRATED LOAD CELL

BACKGROUTSD A wi de variety of chem cals are used as
w@e@cosses s for chem cal vapor deposition in tP€T/1B2006/002480

sem conductor industry. In general, the precursors for

the production of filnms or layers on a wafer are

l[iquids with a relatively | ow vapor pressure at room

tenperature (<500 Torr at roomtenperature).

Currently, the precursor materials are stored in stee

(stainless, carbon, or other specialty alloy depending

upon the precursor characteristics) canisters that are
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where they are replaced periodically as each canister

gets depleted, or in aputkgrebOUND system t hat

provides a source for the automatic refill of .
canifswidesvagietytdh ehemigels are used asprecursnss &1 ghemigel vapgisdeposition in
tWo . ns. It 1S | [ { Ltor: t.h
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on@ngdferearé Haiids Wath @ rélstivtie et oppresurSarodh essRitute (<500 Torr
the canister  to performthe desired chem cal vapor

at IOLISMPPiBAI &prentls theprsebsornateriahearg Bloged g stes Sipless,
carbot, dFollel g}}ﬁé%ﬁ?f%ﬁ@ gfpeﬂfhﬁg ld{nﬁxg{hg i?&ms‘c\)?&haﬁlz%tégﬁggsg S%Igsters that

process pr o replacin ni ster.
arqosehletl and feaktighio@amistdrs sy be mtikizeslteithérf ddaseity theehemic@heapor

st HPimper. HRCRIRICH: FoPFES birfodiesfi iy ERDreehiger B deplgied. or

in RefRIErIP @}Ls%n ffﬁ%‘f)ﬁ?id%é/ a SEREEIE the NRIMABIR k¥i18bCeanisters at their
materi al s wasted, but additional costs are incurred in

pothit epessi ng of the additional waste product. Various

t echni ques f.or ,reducin st.e.hav en att ted, .

| o DRES o8y bE R o LS N BB ol P Bfiop) level in
stoNzeRhiRRe The fidt 8 thasufy BMeRere i ddeghite fratirSdrabb@icd] infthe

actual operations, however. The fundanental drawback

caigter toepetionn s degiredschenugal wapos dprasiiogstape e yecond is to be able to

. . . . v '
o RGO s Dt OSSP B BRbLHNLY BBl By g ptcing o
cafisiet Tivwdcoh@ poifiByffattloventisaitemasstexpeiMenessi Onch e canister has
specific gravity of the precursor. chem cal changes. In
begiydisgqngpeted, @i renaaapiag patariahis discpided; o Thysy 1 gcgyistgaisgeplaced

beldrs Hathe hatingal RB1eRid, not only are materials wasted, but additional costs are

incurred in disposing of the additional waste product.

Various techniques for reducing waste have been attempted, including the use of
float switches and level sensors. No method to date has proved entirely satisfactory in
actual operations, however.

The fundamental drawback to the technologies that have been currently
implemented is that they are not universally applicable to all types of chemicals. For
example, float switches may not operate as expected if the specific gravity of the precursor
chemical changes. In addition, level sensors typically do not provide a visual indication of
the contents of the canister. In order to obtain information, the canister must be connected
to the élispensing equipment and the signals from the level sensors must be interpreted and

displayed on the dispensing systems computer or a programmable logic controller.
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the contents of the canister. In order to obtain
i nformati on, the canister nust be connected to the
walr@pmessshg equi pnent and the signals from t hePCEE006/002480
sensors nust be interpreted and di spl ayed on the
di spensi ng systens conputer or a programrmabl e |ogic
cont Cohdeguenflyntheieaneesd, fot harthodand a :clhﬁﬂicﬁkxtorlagmgﬁvm(ihat
nd a chem cal storage device that_allows real-tine
a rF@rtF‘H@mGP“%TH@ﬁ@gFm%]a‘&ég? regardlpssaischsmicah bipe Opphase.
type or phase. SUMVARY A chem cal storage device and a
nmet hod for nonitoring chem cal usage are descri bed
herei n. The device and nmeSUMMARI ess t he probl ens

abov in rati,ng a chem.cal .storage cani ster and a
oad RS 5B U s O IGRe iR i Sring dhep] v e
ddseribetiiridif, The EOMRAUNE Mt ddaress e pRsQHs MRIvEBY ifbgrating a

attached di spensing devices used in the sem cohductor

cheriend stoyage saiter @iek logd calhiata apgdraseportablenmitn Fbe ddagl cell is

L5Rl j .chem cal s .rremai ning in the.
o3 of Kbt adfE e Aadd i BOGTHiRB SRERIPedvife 8 in e
semiconddedr industhe Adtitiorally) thgioad oéll tdiginhoaty ggplhys hbivelpht of the
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clisfrigals 1RRIEg 4 P hepipal stoeaes dayies s Barsp dinshenalivss dierestuded in
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cel | Thest egd athemvicetls mahelart amiagdtessed Tinend emltbdimbdt by a chemical

conpri ses a processor angd a display. Additignally, the
sRER e coPuage daurien. bt FNSR Sbiset davice her omprises a load
ceBifepfabRitR sAA cBbter. PIRAGAPRIL cotpBis&! A proédsehrAfh dnlay.

| ogi ¢ causes the load cell to tare the enpty wei ght ~of

Addiaonadlyi the shethisalrtarpgendsyice somprisasrconingllogic Thesutabiet anodaid

' . es, the load cell t i.splay the weight
Pk, g S B ind s Alati ot elled BufiheieaipnbRe Bh of e
catlistplirdsespdvise a0y 6er inplie THRHnAb] 1bGIF ako ¢ALSE thellbR] deAdF display

cell to calibrate itself after a dispensing device is

the pesgih ebptdepst one chiamicat dded irothe chnistoren spid dieplawi Miereoyer, the
cohiE] SRERR SR isiod 1801 BRHIE SEUFBI BRERIR doyice is atached o
the earAster sngh that orde tleandigliter thel dhlemﬁtxal Rehowfbatiadelay @d to
nmet hod. for nonitoring. chem cal usage conprises taring
copfauQkslvhisrlay tﬂ_s W%%%Wﬁe Resmica] rempigngda theesppister.
CONPhia9biker @Rbddhedr @fne{h%@%o&ﬁ#ﬂitoriﬁg chdilcIsGee ddMrises taring
met hod conprises filling the chem cal storage”device
theumeighhef ancexanty chemiclestrirage devize @ofmptisingen gh¢grallload cell.

Ay ' ] ' chem cal
Fug&glrrrt%%rg,nthe %n%%oﬁ%torrﬁ%gse% 1 ngét g%hgntmtcglcsttlcl)rgge éer\]/?ce v&rfllt atcfeast one

chemical to a fill weight. In addition, the method comprises attaching the chemical storage

device to a dispensing device. The method also comprises calibrating the load cell to
compensate for the weight of the dispensing device such that only the fill weight of the
chemical is displayed. The method further comprises continuously measuring the weight of
the chemical remaining in the chemical storage device.

The foregoing has outlined rather broadly the features and technical advantages of
the present invention in order that the detailed description of the invention that follows may
be better understood. Additional features and advantages of the invention will be described
hereinafter that form the subject of the claims of the invention. It should be appreciated by

those skilled in the art that the concepts and the specific embodiments disclosed herein may
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device to a dispensing device. The nethod al so
conprises calibrating the load cell to conpensate for

wo b@7mneisght of the di spensing device such thatPONB200d®2480
fill weight of the chem cal3is displayed. The nethod
further conprises continuously measuring the weight of

be raadily: witliried b a basinion megifyingon designing ether stiuetusegoieantying out the
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that foll ows may be better understood. Additional

in the aprepded dansadvant ages of the invention will be
descri bed hereinafter that formthe subject of the
clainms of the invention. It should be appreciated by
t hose ski | | eBRIEF DESCRIPTION OFTEHEDRANENGRd t he

speci fic emhodi nents dj scl gsed, herein nma r eadi, |
ot FriaderalEagaTones pEiS Reteron sk erba (e ) coar eference
wilbhéw 6t Wags td @ a&f{‘ﬁx{ﬁlé?ﬁg% QtiwihdiGn S PUr poses of the

present invention. ould al so be realized by those

ski Flgote 1 is atsokerpatic aflanembadimestiofi aschienidal storege derdité;ons

do pot art, fraom the scope o he i nventi on ,as. set

f o Pl BASc A ArdS R BoRen ot e ieE b 1% efestor gfevated
tentdBANIBESplkation; det ai | ed description of the preferred

enbodi nents of the invention, reference will now be

madBigues 3 Rlasttesomparadimgend ohedoag sell pengpii ch: Fi gure 1
rads D¢ . pe !
dov PR By ol SEIRGRAF Rl o B SITLAOM WS AR

cheRigosd 5 BlawoagearisteMifdead el valuey wt@dvértionslredighi scale values.
applications; Figure 3 illustrates an enbodi nent of a
| oad cell sensor; Figure 4 is a flow diagramof a

nmet hod for mn@@g%ggggrm{)m@fm%ﬁ gure 51is

a comparison o " values to conventional weigh
s calertain tarews areNGEATHrGighAMDh&CVIaNGLgAddsRipticarand ictnime tonmfer to

re used throughout,_.t.he foll owi ng description a
parfipantS e Ry TS foduiicar o) SpbRin O gaRaEh beyeen
corBife e Milat dERS iRimd Bt @BPfuh&idh. St | ngui sh bet ween

conponents that differ in nane but not function. In

t helir e fQlavwing diseussion pathinghelclaims; fhe termsi ‘fincluding’ andr ns
“co;ﬂﬂ?ﬁlnléd iaft]-:qlllsec? Hldan open-ended fashion, and thus should be interpreted to mean
“including, but not limited to...”. Also, the term “couple” or “couples” is intended to mean
either an indirect or direct electrical connection. Thus, if a first device couples to a second
device, that connection may be through a direct electrical connection, or through an indirect

electrical connection via other devices and connections.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 illustrates one embodiment of a chemical storage device 100. Generally,
chemical storage device 100 includes a canister 102 and a load cell 104. Load cell 104 is
integrated into the canister 102 and is used to measure initially how much chemical 106 is
filled into the canister. This value may be stored by the load cell 104. Prior to any
chemical being used, a dispensing device is attached and chemical storage device 100 is
then re-tared to compensate for the increased or decreased downward force resulting from

the attached dispensing device such that the display continues to indicate the initial fill



10

15

20

25

30

"conprising"” are used in an open-ended fashion, and
t hus should be interpreted to nean "including, but not
wo Rovwes3io. . .". Also, the term"couple" or PCDURM@R002480
is intended to nmean either 4an indirect or direct
el ectrical connection. Thus, if a first device couples
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. EMBQODI MENTS Figure 1 illustrates one enbodi nent of a
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sysfEnufredni the Sctfumesherelvision bhAirlHréductsp omdthensuppieers.

i nt roduct and renoval .of chemicals to and fromth
canFariger hEpmaY hevsds ‘UimbliashEity, taveraipi 1078 profirably

cylln@fidd1e & he Brds§l8eckiBR oPbantshe 102 MR reckidulak hefflzonal, octa§ona1,
_enbodi nent, an inlet valve 120 and _an outlet valve 122
triaggelag; eigpGadistes 10hmag ha pry snitablesizey in typicaberboatlineris.she empty
t hird.val 124 to.th i
conbPof G 6 T P ESRUPAED f RO Job Wbl o

stofmeeiedlitals intthe wehyRag@frémiaboilitl 250 16 @bHat 200 &) @OreVWréfbrably
the interior_ of the canister. Preferabl Iv)d t he val ves
frogyadouia®i0 g toabaHSOPR § audh & wedpsiprces bR ta §),Q00 & oy mgre.
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In preferred embodiments, canister 102 and load cell 104 are made of metal. Any
suitable metal may be utilized. The metal preferably is resistant to oxidation and corrosion
and is capable of containing liquids, gases and solids. Examples of suitable metals include
without limitation, stainless steel 304, 316L, carbon steel, Hastelloy, Monel, and other high
Ni containing alloys, Elgiloy, Aluminum, etc.

Referring now to Figure 2, an embodiment of chemical storage device 200 for
elevated temperature applications is shown comprising a heating jacket 203. Heating jacket

203 is typically capable of heating the canister contents to a temperature in the range from

about 20°C to about 350°C. Furthermore, heating jacket 203 may be heated by circulating
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di spensing units include without limtation, the CAND
systens from Air Liquide, Aquarius systens from Japan
W@ER200703885, the Uni chem systens from ATM, t hePCT/IB2006/002480
Chenguard system fromthe Schumacher division of Air
Products, or other suppliers. Canister 102 may have
fluidyey resistivebeasing @lﬁmtsy yhivaky: deating] acslqeéZOSm zonnected to a

ten%&%f fit %gl!g}[ollr%}e[ 0,1 %la € teﬁg%gg%%%ﬁs canlg gxﬂﬁﬁ (rf:o?nh " The
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size. In typical enbodinents, the enpty canister
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i nstances up to 10,000 g or nore. Furthernore,
mDWWgEEQngFWPd;OZ i s capable of storing liquids,

pomﬁﬁffuﬁheﬁe%ﬂoﬁﬁnerﬂ@?o %E 104‘r 13 iﬂérﬁfaﬁ%a@gla% g@ﬁét%ql)pz. An

cani ster 102 and Ioa are
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redi b Rodirey P e G EET 4R A ORI Pemegh BET6¥lne

maeHhlligBlcerafiid Sl 208 FigHR M tl“ﬁ@ b'érahic"ﬂl&t@@()? Bref@rﬁﬁ& 'Eh§§ thickness
steel 304, 316L, carbon steel | oy, Monel

in the rpage af eéwut\ﬂ/ 16 swh49 aftpqu@Z gnqhgg @ref@a@iylab ast aboti lvﬁ&m’qch more

profflity SIELIRE AT, MO G BerBa PHER e emprineany

suitaplp lthiclateso n@lterﬁatﬁzfeg)\g\/ﬁth@ﬂm&blé li@llafind @tdriAl hackelsed Bdsides
Heating jacket 203 is typically capable of heating the

cerumi SRAFD{ED AT whesEbla fft@%@rlwlweewlthplﬁ Henilatipr @iaReRoneUs
ma@ﬁgl's’t &s tf?oe?%%gb )}g 5&%@6%@&%& érﬂﬁdﬁﬁaﬁs 1BgAtd 21?)4J |86 &lained

heat ci rculati ng resi
at al‘telapd:raligreedaﬂgliﬁgﬁ@m abppt 480 ty abie @O j acket 203 is
connecteﬂ to.a tenperature controller to regulate the

t enfpRadetirl@4 dypreferblt wiegsd Midnr Suiliiso Sismniter T9Rsuch that the
cants %,'TEE& Ffaﬁ &1 tz{ Qﬁélﬁ Ergrg%%ﬂré&?% glﬁ?/ a@%&#%%nﬁ%ﬁ?ﬁ‘en&s 1638 %ell 104

in t art enpera
andCanister €02 dlﬁzepm;te ales®nis ticdt atenahynicdliedoupdnosdiedliallianay
cani ster contents.to the desired

f t
be %Oglﬁlﬁgfa ' n er @&mwea\ﬂs Bk as weldings BelEngnssieays; ¢e ude
AltWhbhRM}, 1daid'Eel qm B3y bE MrhévaBEerhERqs %aﬂlaglefdzed i nto

the cani ster body or heating tape w apped around the
canfigugr3 15@@«7hemaﬁtcﬁlmstrhreqn efrabcdibodiment of obdd cell 1041 04s shown,

the Ilosad Qﬁ 58? J:ﬁéralpysirlljclzh?ctie%% pfrcgc%gs]o(r: Q'P(l) Satrgermory modo‘ e 235, a battery 240,
and a load sensor 250. Typically, the load cell also comprises a battery 240 as its primary
energy source. Battery 240 provides power to load cell 104. However, load cell 104 may
also be connected to an external power source if necessary. Preferably, battery 240 has a
capacity to last at least one year in normal operations without recharging or exchanging the
battery. Examples of battery 240 include without limitation, a lithium ion battery, a nickel
cadmijum battery, etc.

Processor 210 is generally a low-power, mixed signal microprocessor. However,
load cell 104 may include any processor suitable for implementing the functionality of load

cell 104 as explained herein. Processor 210 preferably couples to a memory module and a
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insulating material may be di sposed between the | oad
cell and the canister to prevent or reduce the
wo e@n®sisssi on of heat to the load cell. In a sSPeTiB205/002480
enbodi ment, the insulating éaterial is a ceramc plate
205 (Figure 2). The ceramc plate 205 preferably has a
loadrsendon 886 Inrndditeny megeryohodilodds nrefesabiln eomprisea polgtileand/or
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praddsion. Fieperally3 displapy 22@ tsertiquicteriystal displast (L6AD)o fin spme embodiments,
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di 20 maPshot tRAIbAT 011244 is RBkkdawiiPRd caeaaalll wéight value. In
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anggher example, display @36 mapy show tlas loaggell dp4isin @n petivg wghing mode.
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B E e BplANIT S Bk 60 B e
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bu ke B S Bles i AL G GRLPHE Jegpaq ssli02. Other
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couples to"a nmenory nodul € and al oad sensor 250. In
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cell.

In further embodiments, the load cell 104 comprises a port that is capable of
transmitting data to an external monitoring device such as a computer (not shown).
Examples of ports include without limitation, a USB port, a serial port, an infrared port, a
Firewire port, an Ethernet port, etc. The external monitoring device may be any suitable
device capable of recording and storing data. Examples of external monitoring devices
include without limitation, a computer, a personal digital assistant (PDA), etc. In other
embodiments, load cell 104 comprises a wireless receiver and transmitter. The wireless

receiver and transmitter are capable of receiving and transmitting data wirelessly to an
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Alternatively, the volatile nmenory may conpri se any

sui tabl e type of random access nmenory (RAM. Menory
worpealg1s235 i s used to store code or control | pgi/EBAGEL02480

i s executed by processor 21D. Such control |ogic mayh
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t heyl a%@ﬂleﬁ&hbod@@l@nt 5?519 ®adisbiel DOPR ik &80 TN Pl@& to canister 102

operated by the keypad. Alternatively> user
(embedimsat PFGhorsmy). He tlas tembcchmsm; aecxtcmaldlosnbﬂqr 112(2@d1ng dlsplay 220,
Lce 23

BB AE, GOLRE R A0 gy I SR 1o i o 250

Thedxtdind] REnte6l1er @ecothddted B loGEANRD S0 (G 1R RHerGRhls ard d be
further enbodi ments, the |oad cell 104 conprises a

weighd andiingispesmeeipdshen effeniead sorge dpvige $0 i trapspanted to a different
Ioca& ternal monitoring device such as a conputer (not
shown). Exanples of ports include without |initation,
a UBBupdritlystatsarmeahodof monitning Mdal-gitecthpMidal usge by a user. For

ease of discussion, the following description of the method refers to the same reference
numbers used to describe the embodiments of the apparatus as disclosed above. Generally,
the method initially comprises providing a chemical storage device 100 comprising a load
cell 104 integrated to a canister 102. Referring now to Figure 4, the method comprises
taring the empty chemical storage device 100 in block 301. After the weight of the empty
canister 102 and load cell 104 is zeroed, a desired amount of at least one chemical is then
added to the canister. Generally, the chemical is added through inlet valve 120 or valve
124.

The weight of the empty chemical storage device 100 is typically tared via user
input through user input device 230. By way of example only, a button on a keypad is
depressed to tare the load cell 104. After taring, load cell 104 measures the weight of the

added chemical and displays the weight of the chemical contained in canister 102 on
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Firemre port, an Ethernet port, etc. The external

nmoni toring device nay be any suitable device capable
wo@bowmesssdli ng and storing data. Exanpl es of exPer/m2006/002480

noni toring devices include 8Mthout |imtation, a

. conputer, a personal é@gltal assistant (PDA), etc. In
dispde: (EpbBigiean ishlorlo305. (A orrgere chemichls smnydeadder todke

e tran mtt T rel.ess rec er.a
canlsfETATLp RPN, BRLEGE s P b RIGRT e P IS B gy 122,
1240 @rize %hérﬁic@lssﬁdr}i%]d devide a0 &y filddd wighiht dedifed clemicak it is transported

Addi ti onal | e wreless receiver may control the

to theend usel whigh s typigally 3 seijeendycter mppifaciudes fag ity UdaversT.dbe
usef ?xggf)ga ghtsfo% Q@uﬁgpﬁ%e‘l%ﬁgls {h‘?ﬁp %thxsag? 99‘}‘10& YitFis
o} W t ho com ng

ens r-cap measurin
trarispxtrmdpm&sﬂae ﬁlll mgﬁtahﬂplamd bn tiisplay am el e(mﬁbod&ném,tthe weight

. 102, erred e nts, | oad .
mf%ﬁﬁwn g4l W?t%fié "@ﬁg e} PEEersEivs d?enefpﬁ& évgegélt ghibe
canfdfel g&ﬁeﬁt@ ﬁsleékeﬁ%lreg rﬁ@&% 9&% g@pfjfébrﬂ tﬁ@ﬁ‘s%lem (it dev1ce|230 For

pur chased comer ci a a co I
exapplt, hadther bteatsy be ée}trcssd@ en ﬁenscrrmplﬁ drbideto BB @E3fll weight

ternatively, |oad sensor 250
andc}%‘i%pn}‘? glvglageag‘gﬁl % tance measurement sensor.
Cappid is8f 1@ ei iBashoi@IaABstbras€ B&@¢eS]1 (Al ShdPdtahédidd BispérRie device,
LoadStar Sensors, Inc. in California. Additionall

by i pprEopEefitngs do ﬂ@e@pm@npﬁeepmt abwsg suetpasinist antd outlet valves

IZOW?)% (?c]#'b? %Qﬁ%ﬁ%ﬁé Segzlr?:g é%tgp illif% tcgegiec‘:e goog?ise% in the
senlicongiictor 1nhlllﬂ|y&hat i ek B s d dﬁsﬁﬁ@eﬁl ghenfiiOdly ﬁb@b'é inlsefhidodductor

about 0.01 dependi n% on t lication. In
fabyagper Putng @emﬁsﬁ?e chergical %@ﬁ%‘b evissl 00 gnay-grastiace p weight

gan?‘?ﬁbstb@lge \%:1 %\4 ﬂttlﬁ {, A5 Well Q?Tugpﬁfv@{&a?@ d@g%%@ﬁltlﬁgﬁgﬁx

he dev peci |caIIy, sensor
apphied the fiktings dxaﬂna oh@stef. Theaslded wgight conmea Himut th2 Forcg exmtetl@y the

. | t. about 10, th nbodi t .
pietilsf B8 fisBmopsonits tiehpEiybed 5 omipgbpE s e pigfais are
used BERGIEAINEReiR & de%@ﬁﬂwny thBing Qh@vﬁﬁ@%’dt HFNsed 8connect the inlet

ext ernal” contr ol i nCl udi ng di splay 220, processor
and21 Qutleiyelves mﬁhc clmmpa:let@w degied te ﬁmcyv@%mamfold that performs

ted t I
the RERRGH ey 1S sk Biibe TE AR AhiAT e e B 6 Adkrsin gmount of
flexi¥iBtyiig alder & Rlaptro RRgWRRANEShs dDehniisterdiz8€ ANNOGHAL tHMh&hange of
chem cal storage device 100 is transported to a

the ghhempigsl stpragegiesice s#sy. Rugde thedlaxibilify that isagqueiresp theguistais exert a
fordTRR th LR %&agie 'd8cE ﬂﬁf&p?@tled ngﬁhts) %e?eblﬂf%ﬁﬁnglgé) The signal

that is read by load sensor 250.

In response to a user input, i.e. depression of a button, load sensor 250 is re-
calibrated to compensate for the added weight of the fittings in block 309. Thus, only the
weight of the chemicals or materials in the canister 102 is displayed on display 220; the
weight from the added fittings is not displayed. Alternatively, load cell 104 automatically
compensates for any added weight from the dispensing device after the dispensing device
has been attached without the need for user input.

As canister 102 is depleted of its contents, load cell 104 continuously measures and
displays the current weight of the remaining contents in block 311. Furthermore, an

external monitoring device (not shown) may be connected to load cell 104 via a port such
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ease of discussion, the follow ng description of the
method refers to the sanme reference nunbers used to
walemasises t he enbodi nents of the apparatus as POCHHB206w2480
above. Generally, the nethod initially conprises
provi ding a chem cal storage device 100 conprising a
tha \M@ightohtd is Emiﬂunuéjg transedtieciodheentérsalenoi®ping Revies arich:gcorded.

th i t th
In ktiogigerd, e elembl o ip derife ok e dtsiitalfitas oy pumd
Aumamdy q{e dxi@n & MRS to S AR HSHQY cokBruradies visihe 2ddd c%ﬁéion S

zZer oe a desired anount of at | east one cheni cal
erﬁlh@h}’ added to the cani ster. Generally, the cheni cal |s

8}1 gl:,rg %)la i€ Itltsliltglg\’t\é]{e%h regclgé ab. edeﬁe 112nAég S%?PS’}% %tck 313,
the bﬁé‘rﬁldal\stcﬁagesdﬁinde nmﬁllédlfoﬂ tﬂlﬂthek:l a8 Tygmaﬂy,dﬁdﬂnﬁﬁl ddfdge Byvice
exanpl e only, button on a i s depressed
100t16 dtsa?f@ewﬁé a!l%%mpnfféﬁv aq@hter logetian fqraeﬁlﬁgg A@wss@ah chemacals
ma; @feﬂ{o%\%% EQ&%@"@:EHQ@ art &) n?a‘?lgg %BB@%E{J‘ ltheacﬁgltsfé'r ?s%gﬁéd on-
e wel ght o hen1c contalned 1 n’can
siteavithoapheedin220 b¢ dBeormiegiud. elntfiirther enibodined@s loadrell 004 1|‘m[ffbs a
chem cal.s ma e added to the c nlster 102. era
usef Hhat L prefly eiatide fﬁ%&pﬁ&b@a%@m@aﬂw 2% Friies an apdiblo samslch as o
bee% 28he ﬂl%aeteﬂﬁméc?é]et pbRERas BE Hl‘o%?énnﬁéd)ﬁﬁg Bsel 914 € udeP thy §dev1ce
he desired chemcal IS transporte
ami¢m€@mdowt@ﬂhnhnmm is typically a senlconductor

ot RIS fleadstie RIS R oM foar e s ples are

mmd@ydce 100 is transported with the fill weight
di spl ayed on di splay 220. In an enbodi nent, the weight
information is | ocked or stored in | oad ceII menory

E (pgnerally, the weight of the canister contents is
ocked in response to a user input fromthe user input

Loddler¢l] eteafidOmenttd VerSxsedtpl éntiondiotiie indaviirembnray be
e.éessed on the user |nput_device to store the fil

FRISHREWVIC AR Intpesatad 3fl sgikatvaiegskon topef g gisieh scale. The
a
s Y R T 6 0 GRS, RS SRE Sy o
the egpsteghicagk ap mlﬂ:ttvabffe ané gergertthragh |t1nﬂ @cnt e, diiieingttogen:
S|n deyi ce i

eva el e el i bpied GoueBde spuline Rireaiass and foad

cellirBsHingdsweré Piibn ¥4 SpBElfieyema Rferdals) pR@§1¢t§ of ]ﬂl‘%%&ﬁ!eﬁ vaRfes and the
use i n sem conductor fabrication. During

weigh peadecicpdngs @h elmvonin gwe 4g Kesldtsishew 1o thmlya lussce
ac:c:l'?rzcﬁ’(lﬁ:yl &Q{ch conventional weigh scale readings demonstrating the feasibility of the

chemical storage device.

EXAMPLE 2
Chemical storage device for elevated temperature applications

A prototype chemical storage device comprising a heating jacket was built for high
temperature applications. The canister was constructed with an outer diameter of 4.5 inches
and a height of 6.5 inches. A heating jacket with a thickness of 3/4 inch surrounded the
canister. A 3/8 inch thick ceramic plate was disposed between the canister and the load

cell. Weight measurements taken at 170°C showed no change when compared to



gain due to the weight of the fittings, as well as any
downward force resulting fromapplying the fittings to
wo b@7o3z85t er. The added wei ght cones from t hePdDIR2606/002480
exerted by the pigtails of 10he di spensing units that
are used in the sem conductor industry. The pigtails
meggueergendsitalyarat roara kanyperatviei Thess rdwdis demensmate the frasigiliy of using
ves, that @re %ﬁﬁd to connect the inlet and or

|
the\cg’ﬁ?lf“@?l HPERLH 120 (FTAPSTATeS o ¢ o age device to a

fi xatthy@hMBe pREent @lvenfidiedndiRlable4ideet RoveUéas HERABed in detail, it
necessary for dispensing the chemcal. The pigtails

showlel/lee undesstoodithat spBensichaiges. substisitions ynd ltesatinas may bedagsie
LA R 08 e QTG0 B g Wt

LikieWisef the xéduehtidl Yecithiddn ofstepe tiithe @thimsé Reopintinded fo reY@ifd that the
farce on %g; chenhcal storage device (interpreted as
stepsehedistiprmedbsegpsntial iz g itha a prdicalagHap be ¢piepleied Pelgee by
response to a user input, i.e.
Cm%@g&?é%?%%%%§§%?%ﬁ¥ton, | oad sensor 250 is re-
calibrated to conpensate for the added wei ght of the
fittings in block 309. Thus, only the weight of the
chemcals or materials in the canister 102 is
di spl ayed on di splay 220; the weight fromthe added
fittings is not displayed. Alternatively, |oad cel
104 automatically conpensates for any added wei ght
fromthe dispensing device after the dispensing device
has been attached w thout the need for user input. As
cani ster 102 is depleted of its contents, |oad cel
104 continuously neasures and di splays the current
wei ght of the remaining contents in block 311.
Furthernore, an external nonitoring device (not shown)
may be connected to |oad cell 104 via a port suchthat
wei ght data is continuously transmtted to the
external nonitoring device and recorded. In an
enbodi nent, the external nonitoring device plots the
chem cal usage over tinme. Alternatively, the externa
noni toring device comuni cates with the | oad cell 104
wirel essly. Wien the displayed contents wei ght reaches
a predeterm ned set point in block 313, the chem ca
storage device is refilled for further use. Typically,
chem cal storage device 100 is di sconnected and
shi pped to another l|ocation for refilling. Any
resi dual chem cals may be renoved before refilling. In
an alternative enbodi ment, the canister is refilled
onsite
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wi t hout needing to be disconnected. In further
enbodi nents, load cell 104 notifies a user that a
w@e@desssii ned set point has been reached by ePET/AB20¢5/002480
an audi bl e sound such as albeep. The predeterm ned set
poi nt may be programmed by a user via the user input
device and stored in load cell nenory. To further
il §trate the present invention, the follow ng
CIr‘i’eW-hJ imting exanples are provided: EXAMPLE | Load
1. Cel Io (AN GORIBE AeWbd RY §s§iﬁ'&‘é§ﬁ§c’ti&'ﬂ§z’ith%‘iﬁ§g%1lasing device

measurenents A canister wwth an integrate oad celf
compigsipg:aced on top of a wei gh scale. The canister was

filled with .atbqut 300 nmL of isopropyl alcohol.

Ni t r ogen®{&YS%ht r oduced into the canister through an

inl et vahysdaed imeshiedith i@ sahstéNei®wall coBbotBprisiibea processor

ni trogen evaporated the al cohol as it passed throug

t heaedadigpla®r . Wi gh scal e readings and | oad cel |

readi ngs t I [ |.nt.er val .

Recul 1o SR A0eR e QaniE O St oBot e RE ot dosto causes

r eagiidmdaet@hown in Figure 5. Results show that the

| oad cell values accurately match conventional weigh

scal e readi ng® denmbis thegmphyWelght efesgid gnisiet {n 1gppqnpeto a user

chem cal storgge,.device. EXAMPLE 2 Chem cal storage

devi cef or el evdt €d tenperature applications A

pr ot ot ype cheb) cal dsplay dgeveehti afet kastpne shangica addat torsgid

jacket was built for h%‘ﬁfg Iztélerrper ature applications.

The cani ster FRESEEIERG Wi th an outer di aneter of

4.5 inches angya heighite did foad el alt&SsaidNifiRALIh Bevice is

jacket with a thickness of 3/4 inch surrounded the

cani ster. A 3agadhadte saki eakistossegh thatinkyt sidvarsighi efsoislad least

bet ween the canister. and.the | oa ell . i ght

measur ement s PRSI TP T BN OB Al e when

conpar ed t onedyur eggiintiobiK eiRplay oA litTREIH at 146 one chemical
These results denonstrate the feasibility of using the
chemi cal stor ﬁ@@@ﬁ?@éoﬁtch@ﬁwlt%@}‘@d{u es. Although
the present invention and its advantages have been

described in detail, it should be understood that
2. var Theshenanigesagesiebit iof tihing hswikreinal glankdyi ofvslvomyre beupled to

made . . s o . L
the canister, and wherein each of said valves is in fluid communication with the interior of

the canister.

3. The chemical storage device of claim 1, further comprising means for heating said
canister.
4, The chemical storage device of claim 1, further comprising an insulating layer

disposed between the load cell and the canister.

5. The chemical storage device of claim 4, wherein the insulating layer comprises a
ceramic plate.
6. The chemical storage device of claim 1, wherein the canister and the load cell are

made of stainless steel.
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herein wi thout departing fromthe scope of the
i nvention as defined by the appended clains. Likew se,

wo b@7segeent i al recitation of steps in the cl aP@BEIB2806/002480
not intended to require thdae the steps be perforned
sequentially, or that a particular step be conpleted
bef ore commencenent of another step. CLAIMS: 1. A

h vi ce.far i n_gonnection w
7. gt < Db Siene s iee Sest 5 1 8im b Shord AROAERE Fhalinlef)
conltA1hiRg hdiquid, & BolkBbfla g&NI st er, said | oad cell conpri si ng
a processor and a display; control |ogic executable on

sai d processor, wherein said control |ogic causes said
Ioa 1.9: tar. t ' .
8. ﬁlhc%: alekrluélaq 'rstggg e rcllg{élg? épcgalﬁggtr\yhe\fgﬁ ?A& IBE;)J ccﬁ?l?%ﬁ}éeﬁ C{)ﬂngrlses a
batwey.ght of at |east one chem cal added to said canister
on said display; c) calibrate said |load cell after

sai d di spensing device is attached to said canister

suc l
0 ch e?}}h%&%tn}lés’ﬂ S (%‘r’]ﬂég ggé(]&ap f %é}n d bﬁf&qlofﬁ??eﬁ S 8 u f1ses 2
methogpinagule b(mpmi tghthe mbceegsdrd at | east one chenical as

said at | east one chemical is consumed. 2. The
chem cal storage device of claim1, wherein a

10.P! UTRS EHeYni®4l sf()@ig\é%%w@é Sf asHP] %&é}n EH&%&?&‘Hsﬁlﬁﬁer cBfirises a
wherein each of said valves i's in fluid comunication

usepinphit devécei nt eri or of the canister. 3. The chem ca
storage device of claim1l1, further conprising neans
for heating said canister. 4. The chem cal storage

11. l(jeVTE@cKéimé‘dl gloragt detide bhesint DOTRHefdiig) ctBurs S tHspdris® & a user
ayer
input from the user input device.

12 The chemical storage device of claim 10, wherein c¢) occurs in response to a user

input from the user input device.

13.  The chemical storage device of claim 10, wherein the user input device comprises a

keypad.

14.  The chemical storage device of claim 9, wherein said control logic further causes
the load cell to store the weight of the at least one chemical added to the canister in the

memory module in response to a user input.

15.  The chemical storage device of claim 1, wherein the load cell further comprises a

load sensor coupled to the processor.

16.  The chemical storage device of claim 15, wherein the load sensor comprises a

wheatstone bridge type sensor.

17.  The chemical storage device of claim 15, wherein the load sensor comprises a

capacitance type measurement sensor.
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di sposed between the |oad cell and the canister. 5.
The chem cal storage device of claim4, wherein the

WO e®aloatsshg | ayer conprises a ceram c plate. 6PCTIB2006/002480

18

chem cal storage device of 18laim 1, wherein the
cani ster and the |oad cell are nade of stainless
steel.7. The chem caI storage devi ce of claiml,
wherei n, t he cani st e of .cont

o Ol Sfaseevide prEARE 15 Sidreii S dot Sfff igpapable of

meASMirEEvaEhtGh HeTardge YhE a&ma 25(151 e td SRkt e®0b0 fur t her

19

conprises a battery. 9. em cal storage devi ce of
claim1, wherein the Ioad ceII further conprises a

hontht sBgital i fosie? shith 1 8 TR Shi oo i gt of

meaSiringfwighes a peIRidnsETabautWses, | nput device. 11. The

20.

21.

chem cal storage device of claim 10, wherein a) occurs
in response to a user input fromthe user input

devixg g]}ﬁ-e%:g e of claim10,
whe Aeﬁlﬁthééogggﬁlrts | h%glscagptés% gﬁgﬁlsé i nput fromthe
user) i npudrirgetie weight & an'lélmq:ty: btmnmcai Istosdgerdagiee tev irckides an
clai,m 10 \/\51 ]ZI n the user input device conprises a
key P4 agralilg cheni cal storage device of claim9,
Whemgi N St &e eﬁéﬁbaﬂs&gag‘e cfeV{g:E Bt of ?éaa%%ekﬁenLgag a fill
cell"to store the weight east one chem ca
addedight; the canister in the nenDry nodul e in response

.The I d f
ol ach 1. AP e RS RBEY /S ROPORBIBALES o

| 0ad) sensglibre@ihe thati@ell RECHRAKIS B thehPeighN tikd @ chdihg

storage device of claim15, wherein the |oad sensor

conpevisesuch thiieabdheo il visight gbthe yplsas ene ghemieal is displayed;
cher cal cgﬁt%.ugsggy g%\astﬁl%g%e &;E&h{%f:h?e atvf@cl%{ eﬂe cheﬂx?call Pe%gammg in

sensor conpr
the chemical storage device.

The method of claim 20, wherein the chemical storage device further comprises a

display, a memory module, and a user input device.

22.  The method of claim 21, wherein (b) further comprises displaying the fill weight on
the display.
23.  The method of claim 21, wherein (e) further comprises displaying on the display the

weight of the at least one chemical remaining in the chemical storage device.

24.  The method of claim 21, further comprising storing“the fill weight in the memory
module after (b).
25.  The method of claim 20, further comprising transporting the chemical storage

device to a semiconductor manufacturing facility after (b).

26.

The method of claim 20, wherein (a) is performed in response to a user input.



capaci tance type neasurenent sensor.18. The chem ca
storage device of claim15, wherein said | oad sensor

WO soocapabi e of nmeasuring weight in the range fPONE@AI02480
250 g to about 10,000 g. 194 The chenical storage
device of claim 15, wherein said |oad sensor is
capabl e of neasuring weight to a precision of about

27.con B e O5FRR 2D nEHIE Cot IOTBED S oGAES LT P

storage device that includes an integral |oad cell; b)
filling the chem cal storage device with at | east one
chemical to a fill weight; c) attaching the chem ca

storage device to a dispensing device; d) calibrating
the load cell to conpensate for the weight of the

di spensi ng device such that only the fill weight of
the at | east one chem cal is displayed; e)

conti nuously measuring the weight of the at | east one
chem cal remaining in the chem cal storage device. 2
1. The nethod of claim 20, wherein the chem ca
storage device further conprises a display, a nenory
nodul e, and a user input device. 22. The nethod of
claim 21, wherein (b) further conprises displaying the
fill weight on the display. 23. The nethod of claim
21, wherein (e) further conprises displaying on the
di splay the weight of the at | east one chem ca
remaining in the chem cal storage device. 24. The

nmet hod of claim 21, further conprising storing the
fill weight in the nenory nodule after (b). 25. The
met hod of claim 20, further conprising transporting
the chem cal storage device to a sem conduct or
manufacturing facility after (b). 26. The nethod of
claim?20, wherein (a) is perfornmed in response to a
user input.27. The nmethod of claim20, wherein (e) is
performed in response to a user input.



