06432 USA TITLE OF THE I NVENTI ON: HI GH PURI TY CHEM CAL CONTAI NER W TH

DI PTUBE AND LEVEL SENSOR TERM NATING I N LOAEST MOST PO NT OF CONCAVE FLOOR
BACKGROUND OF THE | NVENTI ON [ 0001] The el ectroni c device fabrication

i ndustry requires various liquid chemcals as raw materials or precursors
. to fabricate integrated circuits and other electronic devices. This need
arises fromthe requirenent to dope sem conductors with various 3 5
chemicals to provide the appropriate electrical properties in t0§432US

sem conductor for transistors and gate oxides, as well as circuits ,
requiring various netals, barrier layers, vias. Additionally, dielectric

| ayers are needed for capacit ol LEOFTHEINVENTION: el ectric requirenents.
Fabrication requiring subtractive technologies require resists,

pl anari zat i ofGHEIRITY GISERICAI CONTAINERMITHDUZTUBE ANSY LEVIEL SNSRI s t hat
are used in theserERRAINARNONLOWES EMOSTEROINT OFi GRNGAVEFLCQGRdI tions to
meet the stringent requirements of the electronic fabrication industry

i nposed by the extrenely fine line width and hi gh device densities in
current and future electrdBACKGEMMﬂW§CH%TH@IN&%NﬂKyNed with those

chem cals. [0003] A part of the effort to provide high purity chemcals is
the desi gpoanyl 15 stMheleotrenizidevice fabritatiom industiyitbasijes kaRPUSHILY Eamicals y

such chemcals to the reactor qr, fur : ' evi ces are
bei ng. 1 ab$ B e oTpRIgoro R ER ARt bt o e oRenichT B2
cont ai ner geyide T8 nbEE Hrigtsdrom theardqamsmenido dope eemiconduaiers wWithiHarieushey ar e
N, spensed. [0004] In addition, it i§._| r . | tity of
gh Bur i @"%Q'ﬁéﬁitegmv'&)‘ & ARP{R5R %ﬁ#‘ﬁ% phads%hﬁéssgn Wﬁ@ﬁgﬁiﬁé}gﬁ?c devi ce
fabri cat i gandrsterest gdtb onidesmsowelbas ciestits saquiringbrarious eetals baurigitlayerss of
several hundred at ti er._senm_con f ' '

i ndi vi duaY'aﬁvaggp@OBéWnagE}cgfé@%eéﬁ a@ﬁ%%@éﬁé&%&ggﬁqrg%g%tﬁi%&a il?fée‘ctr‘&f :

f abri cat i guiremesss Febricdivnrequikeg stulteactiné techodlogiee rgquinedesistsel ect roni c

devi ces bein sed. on very high, resulting in considerable

.proce f.ers
cost if ppd é%.“ﬁ@ CB?W%{B%%%’K?*S’}F'B%CW s when 25 the high purity chenical
I s unavail able inadvertently. .Thu he e i : | | il stry
has uded 92 oring P@fotf ﬁ’legﬁyeﬁﬂ?ﬁn? @%%@#%éﬁﬁm%%taﬁ’{’ {'/&gib,agra{é %ﬁ‘f%’ﬁgw schene
in  thei rhifRipuiigaddnanions eseesatihe strihgbfridguitiddents of the electronic fabrication
industry impdsed by the extremely fine line width and high device densities in current
and future electronic devices being fabricated with those chemicals.

[0003] A part of the effort to provide high purity chemicals is the design and

15  structure of the containers and systems which delivery such chemicals to the reactor or
furnaces where the electronic devices are being fabricated. The purity of the chemicals
can be no better than the containers in which they are stored and the systems through
which they are dispens:ed.
[0004} In addition, it is important to monitor the quantity of high purity chemical

20  available during its use in the electronic device fabrication process. Electronic devices
are fabricated in quantities of several hundred at a time per semiconductor wafer, with
the size of individual wafers being processed expected to be larger in future fabrication
processes. This makes the value of the yield of electronic devices being processed on
wafers very high, resulting in considerable cost if processing or fabrication occurs when

25  the high purity chemical is unavailable inadvertently. Thus, the glectronic fabrication
industry has used monitoring of high purity chemical quantity a part of their scheme in
théir fabrication processes. | |
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.| 0005] NOQEJ#"%E Qgﬁuently, the hi gh purity chemicals used in the electronic

devi ce 'on process also are very expensi ve due to their exotic or
conpl ex makeup, the |ow volunes need in fabrication (i.e., dopants are
needed .in only.low | evel s) and the requirenent for ,very tight product
specifications (i.e., high purity and the absence of .a 5 wide array of

cont am napj arti ClNcﬁ"dfbécﬂEhtﬁJ o hide parity cheinicats ussedn theyticetignin sievioé t hese
hi gh puri em cals, it e

sired fo e as h al as
possi bl e fﬂb[‘ﬁat'QﬂRroﬁﬁﬁﬁﬁ!%a@r‘Sﬁry %Qﬁé‘sﬁvééf“&[}a?‘“%@m"gﬁ cerﬁ{)ig&@fﬁk% %r'r}hce
cont ai Ner puy yoléines ABSY fn fabﬁcaiieﬁl(reddépantéaae meatied ma@hly lowt lovaisired the
consunpt ion 1s also not desired becayse. in aut Q % &i_[el %n f
pr OCGSSI n@quga@ﬁnhf@r ey diohbproduetsSpecitications (18, i gﬁpu%'éf@t HERTE Fdh dry
10 corgl e iy ch%%H{aﬁmhéhts\%ﬁibuléﬂ{( mS)orAg@emwo@me higly epetse ofithede ar e

unaccepta |ndustry and al so very costl

0006] T, dd th
" i ssues of high IPM'!'W chemiealsiit is depiedio f‘@ﬂé‘lﬂ‘ﬁ&ﬁ fith CJ‘%W'E?’%&H:{(’%%?% Wﬁge
the indus lété'u@g‘ég gﬁggwﬁ He@iﬁﬁal%ﬁﬂ&am drenicdlicorRrindigse., dealssis ddsie@® U. S.

Pat ent 5, oses cont al ner for oraanorret allic. 15 cog{)ounds used

in deposi b& orinigyzaede st m‘@ﬁeﬁoﬂﬁénﬁf&ﬂ’ﬁlaf?@rnqt\ gsired RACASRINAMPBRLER, | ves
and a o\ PlagREa i prbb B, gﬁiﬁ'{‘&f@bc@?ﬁ@&é\ﬁé@ﬁbﬁ@éﬁﬂ%pérﬂﬁ@@d Rin. drovever,

no | evel ~sensor |s pro Patent 5,562, 1 descrj bes a

cont a1G1ercdr@thfilQ§m result inywafeedafects or unﬁf'OfU'F‘MQE% whigh @@ UiAacerRRIBRRI 1 oat
| evel senﬁa Qfﬁé"?m&%ds connected to the int egrel 20 outl et val ve.
ern

oat. I ev sensors are known particle generators for the

wever
(1 gh purifsggpem cakg a%lBFEs@'t rigpﬁﬁoamﬁﬁﬁonﬂg%‘%ﬂémléaﬁqud?ﬁ&yent
ever a in whic

4, 440, 31 a contal ner di ptube allows liquid
di spensi r@raﬂals!edoupﬁmtfw lpﬂwmhaszna@e Wusmém@i%ﬁom&e'%%qséﬁoé@ ina well
"to allow conpl ete di spensing of the beverage. Level sense is not. 25 [0010]
U. S. Pat €8P0F 663, 5U£ dRetent| 199,608 diselpsasoheentaiaatior orgaRPERIATE known to be

used 450 oy felrkGidbd mﬁf syahs\@Rt6h thd ufsind Enddioh e bt Vakies

sensors are  descri hows a reagent supply
vessel f candehdiptubel for isallisnepsingiouah theseutlet nHewavas plevali ty in

whi ch thesénbaélbﬁ!)r&h {Charge dip tube 30 terminates, as well as a liquid :
| evel sensor term na U trasonic sensors are conterrpl ated (col. 6, line

f’JQA\ but rpfodpnat enpaglipRets 5, 46301 20Ad3RlinsS R ESHAINEr fdP RighSurity EHemicals Wih32
diptube outlet and internal float level sensor. The diptube is connected to the integral
20 outlet valve. However, internal float level sensors are known particle generators for the
high purity chemicals contained in the container. '

- [0009] U.S. Patent 4,440,319 shows a container for beverages in which a diptube
o allows liquid dispensing based upon a pressurizing gas. The diptube may reside in a
well to allow complets dispensing of the beverage. Level sense is not.

25 [0010] U.S. Patent 5,663,503 describes an ultrasonic sensor, which is known to
be used to detect liquid presence in a vessel. Invasive and non-invasive sensors are
described.

[0011] U.S. Patent 6,077,356 shows a reagent supply vessel for chemical vapor

deposition, which vessel has a sump cavity in which the liquid discharge dip tube
30 terminates, as well as a liquid level sensor terminates. Ultrasonic sensors are
contemplated {col. 6, line 37), but in that embodiment, the patent expressly teaches that



the sensoréggbeQ Rot utilize the sunp for sensing operations (col. 6, line
38- 43) ﬁem cal utilization occurs only when the vessel is .in the
full upright position. [0012] U. S. Patent 4,531,656 shows a container wth
a rounded floor and a diptube 81. 5 [0013] . U S. Patent 5,069,243 shows a
sewage tank with a suction pipe 5 and a |evel sensing device 8. [0014]

U. g Pat emde s%nééﬁ?]c?&lno‘g e the §meél¢»rﬂﬁ!nsﬁ'lg ropbeatibng (abb.sB, fine B3y rge
tube 19 a t tube 13. The short ior art in
addr essi nghernicaly8iiraiogrocsus; @ Flﬁl 5"%%*”?%@“ @‘%ﬁ. lization are

overcone by the present_invention i ch r ai nnent ,
no cheni cégmaltt rgprréh$ Rateni,p31,656 MQLR%S ag?r?]a\wgﬁ""'{']éqﬁ nq% tacr)gp

tran3|t|oe Rgie'ﬁs.) to harbor residual chem cal during the cont ai nér enpty
cl ean and |p procedure, a symmetrical design feature enabling cost

effectg ve dmagf act Ufj SopABAt 5,060, DENENEVS @ séwregentank eiithfd suctibe pipe1HRAY a
reqw red igh purity cherii cal containers to 15 maintain cheni cal

purity, atevelaensiog demige Sty | evel sense points where the |evel precision

I's nmost inportant the smaller_cross section ar oncave
section efdlks a mbk® Eﬁté@%e&%ﬁkﬁﬁ‘%@’g@"ﬁ %ﬁpg%éﬁ%%awégk%gég‘%

cont am na{‘{bgqg &Hd a{)g@ﬁﬂgb@1generat ion during level sensing, and efficient
chem cal | izat1 on approachi ng - conpl ete chenical utilization w thout

reachi ng faqgjcal r #ﬁe@h&ﬂ@&ﬁtﬁ?e& bohe. gna fveln 2firesbirgthageslsaff purity gntesent -

t | so detailed b Rl EE SU . 0016
(ﬁéeBﬁLSQaﬁéén@Jﬂ%@ﬁ Wlizaon dem OYRTFoRE PE hecpreRearvangp Py R BlvIGdS g o]
st 'iQQ rﬂr t @%@5 i8al ShtrEBakAl Abag(i el sttrnp,ssm@wajlftotbbﬁomandm)

en (0]

chem cal contai ner .at devi agtion om t

posi tion tkengitan PQ!n’@b@rfﬁﬂP@j’ easidugt CH@%C?'ldHUF%w?% rerﬂ@xﬁté%g %@ efil shel |

ﬁg\r/r}o:tlgseﬂgpﬁ?e %‘@tﬁtmfeﬂlc‘él 46si fe{(atnﬂ@@néblb@tdoﬁmﬁmhbe nanefachoingemdval | |
rnal Surface con ac in eni.ca e upwar

cont our  hpelishingdo nmgtorﬁﬁ§h9§)61 ti) dsquiter Jorchisiy bufiy Ehettial edufigRa e LPverd

Firstyori fa.ceif3Raic ;t)lﬁw lé?'tﬁkglouﬁeﬁ'ﬁ! @hpteevieNbdtise pRirkts avBek teildvet e capabl e

. of bel’ng used as an ou nprising 30 a di tube ﬂw Wnch ellqwd
chem caI presisins l&h‘!ﬂﬁélﬂmaﬂﬂﬁﬁ%@‘@f 6"@ﬁ$ gecliop ‘vﬂr?ﬂo ”(9&%"@&" °8H8 dj acent
the top Se'écftzaﬁ%nﬁﬂlg%%%ér@ g?é %@ﬁ%h&%n@ﬁﬂoﬁﬂhmamnbé\oewmmmattopo| nt,

a |l evel sensor asse % i gnalin L} ﬂ 1eve lJI &w d
cheni cal ompartige gemtmygﬂunng level sensing, and efflcient ¢ em:ca!u ilization approachin
complete chemical utilization without reaching chemical run dry conditions. Other

20 advantages of the present invention are also detalled below.

( B ‘BHIEF SUMMARY OF THE INVENTION

f0016] The present invention is a transportable container for high purity, high
cost, liquid chemicals capable of maximizing dispensing of the liquid chemical content of
25 the container at deviations from an upright position without dispensing att of the liquid
chemical, comprising; a shell comprising a top wall, a side wall and a bottom wall, the
bottom wall having an internal surface contacting liquid chemical with a concave upward
contour having a lowest most point axially central to the container, a first orifice capable
of being used as aninlet, a second orifice capable of being used as an outlet comprising
30 a diptube through which the liquid chemical can be dispensed from said container with
an outlet end adjacent the top surface and an inlet terminal end adjacent the lowest most
point, a ievel sensor assembly capable of signaling at least one level of liquid chemical in
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t he contalgﬁé Q@ylng an output end adjacent the top surface and a termnal
end contg %g a | owest nost |evel sensing sensor adjacent the | owest nost
point; the diptube and the | evel sensor assenbly being nore proximte to
one another at their- termnal ends than their ends adjacent the top
surface. 5 [0017] Preferably, the sidewall has a cylindrical shape. [0018]

Pref er abl y, %&ﬁ uhSNﬁAvuﬁ%éﬁ@nﬁtpaﬁérﬂim;atcemtﬁeqopeedamm aterménal eadl to said
si dewal | ? ?I di ptu

e angl.ed towar t he | evel
sensor ageeﬁam"yg a jayesbmos] lege! senpipg |39nsqrﬁ§;ageé\fth%eo%\{és& (%ﬁ&ﬁt g§<e ally
central 1 gsdhdlasd fRWSd séhddp abﬁ@nbl (being\md:req:emsmateetsmmﬂ npthengt Hiwit owar d
the I ower termnal end of the dlg BRI EE DESCRI PTI ON OF. SEVERAL VI EWS

OF THE DRAGAMIMES engde e theicends adigeart PisHM8%&n view of a 1.8 L contai ner

outfitted in accordance w't

odi ment present invention in
partiad cl@¥Wlsect i direferaply, db‘?iﬂde\ﬁ’?@%%s ?§y|5'd§8ﬂle§h§§?'c plan view of -a 2.5 L
container outfitted in accordapce  w th one enbodi . et
i nventi on[@®8arti aIPf@ﬁé@@yséﬁ%ﬁvﬁﬁerfgwnﬁyds%a{%}éﬂl\%&ée g?eﬂéﬁ%enat ic
plan vi eidlvat witiind dpRiiearidid Rafd thiedslvdmormtinaenda e levelrseoser
enbodi nent of the pres i nvention in cross section showing liquid heals

1evel s folssapblyi | t from an upright container position; 52 tilt froman
upri ght cont ai ner position and 0Q til-t | oer . :
posi ti on. ['PQJ@QB] FI @l@matrgelydhegl%tﬁlep logate ‘gﬂﬂéﬁ‘aqep@aﬁpasﬁ?@g%%&gwtgmper' i or

art cogtaj eﬁéfBééérﬁdi)iﬂhélbdﬁﬂv&?ﬁ%@l@%ﬁfermm@emmofdhemptmm:t|on showi ng
*qui d heal's eve for 109 tilt froman upright container position

posite the sunp; 59 tilt froman upright container position opposite the
sunp; 09 tilt or an upright container position; 59 tilt froman upright 25

contai ner positi ofg@r HESCRIFRON OF SEVERAL VIEWS TFTHEIDRAWGBNGSN upr i ght
container position on the side of the sunp. DETAILED DESCRI PTI ON OF THE

| NVENTI ON dc%%] Thq::eﬁe@erﬁchemaa@blawevsofch 1.8t eshtainercoutiitteckin mecortanceni gh
purity, hlg cost 30 chem cal, suc ? aﬁ%'red i.n.fabrication of
seni conduwtbronééfnwgneﬂtloﬂhsp@'ﬁé?”td“‘éeﬁ %@,{9 Pallig) CESE PPN ¢ devi ces. Such

cher a1 BRE3N sor s FevEJA Asanprt Rabiey d 284 Ry diiedin 3639846 o
w . % fre%ﬁ%b)émﬁd|d1&%$iftr%9pr@9&1t%ve%@‘ﬂm partidl crassemtlion.at | east 99. 9999
wt. % pure. To nmaintain such :

[0022] FIG 3A, B and C are schematic plan views of a 1.8 L container ouffitted in

accordance with one embodiment of the present invention in cross section showing liquid

heals levels for 10¢ tiit from an upright container position; 5° tilt from an upright container
20 position and 02 tilt or an upright container position.

‘ [0023] FIG 4A, B, C, D and E are schematic plan views of a prior art container
outfitted with an off-center sump in cross section showihg liquid heals levels for 102 tilt
from an upright container position opposite the sump; 59 tilt from an'upright_ container
position opposite the sump; 09 tilt or an upright container position; 52 tilt from an upright
25  container position on the side of the sump; and 109 tilt from an upright container position
on the side of the sump.

DETAILED DESCRIPTION OF THE INVENTION ’

[0024] The present invention is directed to a container for high purity, high cost
30 chemical, such as is required in fabrication of semiconductor devices, fiat panel displays
and electronic devices. Such fabrication typically requires high purity raw materials or
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puri ty [ no%fgg@é?er-s of high purity chem cals, such as liquid chemcals of
the cl ass raethylorthosilicate (TEQCS), containers nust be designed
for exacting purity and 5 inertness. Several paraneters are appropriate,

i ncludi ng el ecropolished internal surfaces of high purity chem cal wetted
surfaces, snooth internal surfaces both at the side walls and floor of the

contai ner .\hphighl ﬁr}é&r@aﬂsl ngm;. fin fhisecathextiypadalip is abive @A het. Vo frequentiiei | i ng
f th t d ff I f d

Fo ' wel dedt Isap S8SRR WUATSHTOR fRrantiat A LPEoETS wh Pl TEIRaT TR, e

- stainl ess?@{tﬁﬁ{ cfgrﬁg,ﬁbas ?rh,ékppmwpcﬁe}mlédetpwwlasglqﬂlm ¢hemicdie of ﬂﬁalc)ass;aﬂisence of

ts”in the container, excellen se

accessi by lamgthylortmelicaing BFash canianers myst o driori of pdo PR, oy o,
[ ef Ur b SN 8linod O OSerdfipafbrhrsts 418 Sppropitel mumwéiemvoimmmannm th
sufficient cost to user where the user vvou %'rﬂ%g g{%}%w gﬁ, nearly
conpl et e slirfgsensf h@hcnurme@wcqiw@ﬁeégeue‘ﬁ%ﬁﬁ Eﬁ'loo A H@ &L1"8 whi ch

are the weide éaﬁ{iﬁHbP&'mé E&ﬁhiﬁbf‘ﬁhkﬁ tm@an%amaermafmemloar bmtlalsm)timl top
Wi t hdrawal TS co

h |
devi ce f abréaiing Qfﬁhe mmgmeyWEﬁcB mi-xtvgtreﬁ @Bgy t &30'3@1 ”%@H@@B"e’aﬁ@ he| r

exotic orgagRl :grf &@'mermhswﬂais%&abﬁmcﬁwtshueﬁ ia8 stdinivss/stbeln@16L) or
production, “uni que ut| I zat | on onl| t he el ectroni (f devi.ce fabri

i ndustry queaitz (deperding e@mhemaalbebﬁm@sofmwpﬁfﬁidﬂ BRCoRIRet, XEsIen
i ndustri g |con@ine? andi RS hdadware Hutimy fefidimgl i cat i on
@n rang'gw‘%ﬁ‘t-rgga'S %}d ma@pa‘é@%ﬂ;/ g?g]n@égggve [0026] Typi cal I'I;/g hi gﬁ purity
en cal sand/er ltem;fhsshlmgre frequently being delivered fromon-site storage
to the point of use at the furnace or tool, where they din a

liquid sti9085] t o beHigipenst shemisals eprasentiany Fhamiqahwith avﬁai@eyeﬂst icb . This
allove T Olsdd W& thesar Woﬂlé%ﬁoﬁﬁr]c@%dmf%é&?ﬂ%bﬁﬁﬂéié@I%péﬁsm‘@or @eciahet he

met hods b em cal ivered froma contgl ner been t.0 use a

di pt uise vahe@mcafsmaiugmgw‘heaia whichasaitaayresidual ehpmniedlfeRaingg i B LUWRING ng a
pressure gffgrﬁgﬁ,tiaﬁmWﬁﬂaf.s bOlfipefudl AR/ ofthe ¥Rerhils Usbai thelcRéctionid he

chem cal 7S then expe throu the di ptube out of the container |nto a

secondar ydevos fabricaﬁlonemml'v\aeﬂ% Di,ghtcﬁét fivEnueRPeRgive E’Heﬁ% theinexous 9{)%‘1"@@ €%n
inert carg ﬁf’é C@ﬁﬂa@'g ﬁ'ﬁp‘tﬁg %%ljlth ,ﬁ bs roliGetoH bm|@_|@aﬂlz§fﬁrf @mlp by he

chem cal rou an outl et above t ?_' of the
| i quid chhmdmﬂtronmmvlcelfa@'lqaﬂogmuméléd reqiergment fefRurities E'@H?rzﬁ A8r. Such

cont apner s &l ik idt. M ApidaPAh kb cHenikPLE bPihe datdéitiR apibfeatighzah The

i on

di pt he present I's preferably used as an orifice for
range from $2/g up to $25/g and above.
[0026]  Typically, high purity chemicals are today more frequently being dehvered
(- from on-site storage to the point of use at the furnace or tool, where they are utilized in a

liquid state, to be vaporized or volatilized at the furnace or tool. This allows for greater

25 throughput and fnore concise dispensing. One of the methods by which chemical is
delivered from a container has been to use a diptube which is disposed in the chemical
in the container. By applying a pressure to the headspace of the container above the
liquid level, the chemical is then expelled through the diptube out of the container into a
secondary device. Alternatively, the diptube can be used to dispense an inert carrier gas

30 into the liquid chemical to bubble and entrain the chemical into the gas for removal
through an outlet above the level of the liquid chemical, resulting in gas phase delivery
from the container. Such containers are known in the industry as bubbiers.



di spensi nﬂ qU| d state chem cal . To achi eve the nost conplete utilization
of the An the container, it is I nportant. that the di ptube access
and therefore d| spense fromthe | owest nost point of the container floor.

However, in order to not exceed the 5 content of the chemcal in the-

contalner i.e., not to dispense to the point of conplete consunption or
"dry" con t‘irﬂleh is réi%Vaﬂ:il 668UEY ambritideetor owest
nost poi nib#fﬁt he cotlrfea@é ﬁdﬁ% 33

esi ra e.l hat %’)J(}E cont ai ner
be confi guispensing hmheusta:bechemlwei dT q)adb@/%lhﬁ WQ%CP'@Q@FG Wllizatn ¢9PR terninate

th | t i b
Coml et e At g sPaRinilis ESiid e tiohdd dockes %ﬁmﬁze:?@?m A

di spensi ngronf thehiewestamosb point of tarcontaings §per. Hawrmes i realle not GREF e

con tion r 28] A
ovel  Bencarient e BeREY fune cfvinbtiY, 86 Bdlsqehcb 6 IR A SOmAGORS 8
hei ght detcenginmgtionarSdiys canditior; dris elspln&cwawomwe@rl@%@ﬁﬁ“W\?émq lowrest

Typical ly Sensors . HeUdnfigliRvelo
sensors, M&EPWEH@EGF@Ut@fneiﬁo‘gensgjﬁ%gaggl ca *e{\;‘ea%ggir'l@%’rs or Proat | evel
sensors. %Mihbo&ﬁﬂhé@imu@é anavtel Ie%ismsormoﬂhfemmﬂtﬂjm&f yhelewest mpsteaintpf
further descrl foaqmdiesent
i nvent i on g ¢R% 'Bf)r a&ﬁ%’% 8%?'?3}%%5%” @ﬁgﬂ%@iﬁé&ﬁ%r t?’écr::%nst itute
the wapl s mfentth@n@arrﬁomme dndpensmgef cmmmaadcm:surs angdoiavpighdispeasipg until
I ntersectin ans the v ous S rfa nct, such as 20
@ere thecegﬁfe@iﬁ %’?suﬁﬁ'oﬂaﬁ ‘f‘ﬂ#éﬁh i nggﬂg&pg‘?&%ﬁ%‘ltop and bottom
rface represent nDoth curv e or
si dewal | . [ ver, ?h o“f?”s%‘ﬁs F@R&%%Pm&g%%%%r'@ geﬁ# e area of
the cont aUﬁf@flnghbigﬁhdetérrﬂlhaﬁdm ibapoeshtemplated byttha presentinvantion. M@ﬁalbt i's
inits normal service sition., The DR nost
poi nt of tMfJeYRISENSAP! @ﬁﬁ%@m&l QWEP@%H@%% le\xﬁm‘dngﬁ ﬁg?'lr‘ler ?%l inits
25 nofgal s&@dork, cptibaIbval eanscfdier tioal kaval sensorss tSuahtsensoisare wel &oewoin et ween
the top wal | and  t t,0 Ino preferred enbodi nent, the
si deval | HeHely aOd ¥4 “?'Pl%g’s‘?l rﬂ%élplescrr gFor purposes of near conplete
utilizati chemc , the pr 0 ape,
wnich 1o DRASNal 1y i Bheiiots B et Oule i e il iidge Bte aREr:
axially CEG&érﬁ'suﬁ@céshﬁ m@aémainer corfstitute thetveailis@f theneontainer. dn aemglmstem:es,
represents a c r with,its a i ne xi al
central pH&N a{.:qe,gr '"B%F?%WQ\E&PF‘S\H%%"%P%Evﬁ&éﬁ%‘? b%ﬁbn-ﬂls@ ﬁ& 'Beéh:af?al
i nfe o6 thperd me\@ghiauwlha@de;lrelneﬁw sﬁnmxa_ astmpel iepoxdin eitapoattdinnﬂomgurtw;ea qU;'aldr2 ic
surface correspondin enera t em. - ellj . - c2 =
1), a henfe eup gontinaBon &t s5ie a8k fr SUERAE, AolSlet-tné 65
_ wall is generally considerad to be the area of the container, which is at the highest point
L of the container when it is in its normal service position. The bottom wall includes the
lowest most point of the internal surface of the container when the container is inits
25 normal service position. The sidewall constitutes the connection between the-top walil
and the bottom wall. In one preferred embodiment, the sidewall constitutes a cylinder.

[0030] For purposes of near complete utilization of chemical, the present
invention has a bottom wall shape, which is generally a concave upward contour having
a lowest most point axially central to the container. For instance, when the sidewall

30 represents a cylinder with its axial line in the vertical plane, the axial central part of the
bottom wall would coincide generally with the axial line of the sidewall cylinder. The
concave upward contour may be a quadric surface corresponding generally to hemi-
ellipsoid (x¥a? + y3/b? + 2%/c? = 1), a hemi-hyperboloid (x¥/a’ - y*/b® - 2%/c? = 1), a hemi-
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06432 USAbéﬂé |? hC paraboI0|d (x2/a2 + y2/b2 = z), a heni-parabolic
~cylinder, el[Tiptic cone (x21a2 + y2/b2 - z2/c2 = 0) or nore preferably
a hen - sphere (x2 + y2 + z2 =r2). The inportant aspect of the bottom wall
of the present invention is not whether the concave upward contour neets
the geonetric definitions of the above described shapes, but rather that 5

Contr ol e BRe e D e e ugn ot cone x e axi a
central pyi |-o%kb1= Qs “HHFPB‘?W(% ya %‘?f“"?ﬂ?%% t/xng' ‘}s’ﬁ'\é? raf ﬁ‘.% W@tr
signific cPbf thh BoBERGRIGS tiy\Eregastamiantion issnat ethes theabonseye §m\ﬁl"é5 the
present invention are | ocated i

varl when
e oLt it ] e A BB HEbAE et 17
"tool §' Ofhg BAKLPTRAEMbORIcUARY Has la)!’od?w eHoss peintingaziof at the axtad seataal portion

deposition processes on silicon ai ner
may not bef tﬁﬁ baaorawmn@éuuﬁslwféﬁeﬂtﬁ%ﬁx'a c@@f%@ﬁ%ﬁh@@%gﬁ@%

i mpor t ant .bos fB&jdeARan. desi gner or the tool user that the nain function of
the tool in abr| cation on the silicon wafer be appropriately achieved

rat her th@a }P‘ﬁ 15 CoRs eigRRidadiuilthd Bencava tbwarisidntauriisithabConthipecosuchiaser of |
hi gh puri gh cost chem cal Q. her sites whe F’? %%Qkﬂ'!eﬂeﬁ am ght be

| ocat ed aﬂhgcpr%%ﬂt inyentian Fypiecatadhip vagRvSSYRROTING Sy ag%% H varies from
the .y ”epéb;i}fdrﬁlﬁtbeﬁ%'éht Wﬁlcai'l}%ﬁ@h Mﬁﬁéf‘s%buﬁrbfb motinteti ontaots’ IOOI’IS in the -

pl acerrent 0 e

cont al ner kes the design the contajn
&g)orrpl ete e@lwnﬁﬂfdham@lwbﬁﬂ@ﬁs Aed eedermy ‘83@ dﬁp?ﬁ'ﬁ'%ﬁ)rtocg g)rrbg\?sel y
Pright pRsield O Rikh ﬁﬁteﬁf&@é ﬁienc%ntéiﬁéﬁ rhaffot bR iR@htabsolutd Lipright positismop, as i s

well known 1Th the In [ d per cei ved ro t he.bgs cal
consunpt i athtludﬁodk!% Imore Mta@b'@hthﬁ é?ﬂ' QPﬁ'QP%‘J a{'\}{'i“? fpog&ﬁggil'léﬁge Blaé’tﬁtﬁ“’ﬂi% §ﬂ1
ang! e 1 r Ol RS BbribiRdrH 16 Qiigbh Wk belappropriattfy astfiéwediratrianthant b

cont ai ner re§?s upon 1s not reC|se ¥ hori zant al t eness of
¢

chenit&al cmammhouhthwxe@raﬂssﬁma iheeanipipergf &fﬂt"fw%th'gﬂc?é‘@ FS%[HICF} s of
the | evel oggp $f4s GAkedfe bR bo Rt ieRriigsedrmbasily placeinsTooteiner in a

COﬂSUﬂpthﬂ

running dry _can__occur, VQ B ?‘@5 he.worse case
scenari o pasﬂmntth@t wssﬁeﬁtmeém@fuﬂélglé'(ﬁqsﬁﬁﬂcmé‘ﬁ petential gnd asfus varanons ey e
expensi ve laes la%tpﬁ@trcﬁrtﬁe EGHiaiRér ﬁﬂkéﬂﬁe%&gh%f triReconeERivaY fhiedadr icbbhpieté

chem cal readr ngs of evel “sensor of the container. [0032]

The cont aahemnsalmnsmloatre@rewpmm@( ancitiguit INAPRecERYUPONROSEGN S ners 30
that i r eé&\%é‘ﬂ%lf‘a%f\?\cﬁﬁg'ea t{)ﬁfed&gﬁ%u Qﬁthfa%&fasfww@ﬂ ﬁﬁdv{irpﬂl Re fRvsBEwoaly becat | on

f ur nace or emcal 1Is actuall used, sonetines referred to

as an anrercelvedtnprevide therbesh corrpiss! comsumpht-; H%‘H%f"eéi When SARFANAIRYES whi ch
refill S%n'ih §Fhpd Bfe SR dtRRGAGRIfréth PRécise upright conditions, i.e., the surface that

the container rests upon is not precisely horizontal, then the completeness of chemical
consumption is compromised and more significant, the readings of the level sensor can

25 be incorrect and potential full chemical consumption to the point of running d_.ry can |
occur, which is the worse case scenario from the perspective of electronic device
fabricator users where expensive runs of wafers can be ruined due to the unavailability
of chemical despite the readings of the level sensor of the container.

i

[0032] The containers contemplated by the present invention include containers
30 that directly feed the furnace or tool of an electronic device fabrication furnace or tool
where the chemical is actually used, sometimes referred to as an ampoule, canister or
process container; and also to containers which refill such earlier described container,
sometimes referred to as bulk containers. The containers can be of any practical size,
including from one or more liters to five or more liters. The size of the container is not

-7-



sonet i nmes D@%%Uﬁd to as bul k containers. The containers can be of any
practi cal I ncluding fromone or nore liters to five or nore liters.
The size of the container is not -7 06432 USA critical. The piping or

val ved mani fol ds which deliver chemcal to or fromthe containers are well
known in the |ndustry and are not described further, but they are typically

referred Jﬁ@ ordﬁ‘cilvede’hafmﬁﬂdﬁ\emtw delover nimerl]ldel tojonfra ﬁlcﬁﬁﬁﬁl%efﬁl ping
and val ve manl foI

sou s of ress ri r push
gas), an mw&ﬁkeaweshth%ﬂ @?fﬁﬁﬂg a%B?ltr‘iééc@e%prgﬁ% { tgblg?)lelfat e
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and nonitoring hardware and ot

er. att endant. dev e
t opi ¢ of M'@Wsé‘?ﬂmﬁrﬁﬁéﬁﬁ%ﬂz“’q thed-gas %@H@r&ﬂ@%ﬁﬁgﬁ,Canﬁgbfﬁ%tgﬁ@?‘ﬁég in
t he COFth a: Hﬁr% bﬁﬁd&hﬁ‘ﬁ@%ﬁsrma &ratd munmv valves,udet lines, purge lines, '
tetrae ort OSI Icate (TE or azi ne, num ar bon
10 tet ra%:/ sP@ICEE &f VaGUUEh If'QWG‘@!";YﬁW@ m@Pﬁ%‘FS%BFdﬁa"? Pph@ hﬁ%%ggos Ib%grceg
dichi Oroerheé]%%otiﬁétﬁslb*wkMr@ééwtudﬁeﬁhcbmrorret hane, titanium n-but oxi de,

di al kyl si I'ane i et hyl sil ane di butyl sil ane, al kyl sil anehydri des,
hexaf | uor yl acet iBals GRARER bé cbhialfztiy the cortainéraéthe pregendovention

triethyl tetrachl t ant al um. et hoxi :
et ?ak.ys?m"aimwuaeﬂ teperyiaAnascate (Vi oh PaTBen S MIATB oEE M 500
te”' ﬂ%;t?gcﬁ ride, t?tbhlafb%th geémmbma&meﬂwiﬁmpm dishicrogthpleneis,

trlnet

th | t
(ot rare hmmwwborat@td«é'g@”rgm 86, YDk Avigop, AR, iRt Kiane,
ris(tri ”E{nﬂg){xéia}@x%/mﬁaraﬂﬁn@rwbgme*mm&e&&maa@aam-
nme Sli

tris(tri flyoro ent anedi one,
t et r amet hyomeréﬁﬁlmGI'FT)SQV'By!$*lﬂf\ﬁelsﬂafﬁﬁpﬁ9?»é§i@hﬂpﬁ? R Ee%’?ﬁagﬂaﬁt ur es

t her eof . Jﬂﬂﬁé‘t}&&@%&rﬁkﬁa?eﬁ@ién.aé)%tanmnﬁm&trrams(aﬁmmemmbmmm; bisel y

expensi ve and users desi use as _nuch si bl e

wi t hotd r tetianvhulylamide Sllﬂﬁ'@rﬁf iethylenate, HAGUF tﬁtjamet HE"%EH sumi ng
LS oo™ G anyibHfiEdc efhoHa! tefiincaiy- umtet@sn@mevmamm nsets and

creates expens

eadedvvafersvmt | ar ge, r of .. discrete
i nt egr at egropoxidei tris(tpmethytsiiexy)baren; @“’H@ﬁqb&m’“% Waegh!ﬁlﬁ% %
chem cal &3 1,58 £AUkiRbR-23. We@ﬁoﬁetfétrﬁ%\éﬁmy@’laﬁ@q zgst of the integrated

circuit, but It IS expensive to shut the wafer

processi n@tmﬁthﬁw@tavaqﬂﬂmmmﬁ thergdft egrated circuits. [0035]
Therefore, it is desirable to use automatic |evel sensing to sense |liquid
cheni2@l [0838] to avidiede chapicalsare imastinstancesrare ralat w@h%@sns'aﬁ& grser

faci i tat g.60n31d8%s much of the chemical as possible without running out of chemical and
shutting down the process consuming the chemicals. Electronic device fabrication uses
L expensive tool sets and creates expensive, value-added wafers with a large number of
discrete integrated circuits per wafer. It is important to use as much of the chemical
25 - precursors as possible 10 save on the cost of the integrated circuit, but at the same time,
it is expensive to shut the wafer processing tool sets or produce defective integrated
circuits.
[0035] Therefore, it is desirable to use automatic level sensing to sense liquid
chemical level to avoid complete consumption of the chemical and to facilitate container
30 changeout or refill without effecting the quality of the downstream wafer processing

which uses such chemical.



- 30 changeggﬁ Oghefill without effecting the quality of the downstream
waf er procCessi ng whi ch uses such chemcal. -8 06432 USA [0036] It is °
further desirable to |locate the | evel sensor adjacent the |owest nost

poi nt of the bottomwall of the container so that the sensor can neasure
very small amounts of consunmabl e chem cal for nearly conplete utilization

of those gipggycals. mg@&}ﬁ?e],-dggﬁé}ﬁéfmggatatm @mlfsleneclmad?amﬁtmedéweste'npstesent _
invention Is The conbination a ensor 03| tion éj %ﬂé gﬁ
liquid | epeint pithg beBemavalies! the F?ﬂ?ﬁ*ﬂ%‘l%})ﬁ‘éi é‘@ﬁeﬁﬁ %"f&ﬁiﬁ? YR el at t he

| ovest rm?rtnoBstrBf cBhsurR&bi€ eRémicaeTor Héhrﬁﬂboﬁidlét%tafﬂhoﬁ@tthoabeheml@tal s of -
chem cal Tevel in very small residual chem cal volunmes at differing

devi ation zj om an T%gféfgﬁet a RRFifichMaspbctidiehe priasantriavention nngthe chotbimational |
cont our

def d_cont
e - @heefea oot amsal asared o feleeHicl bralg: 2cosrlseLmaty 85R8e.. (j
[ 0038] Tore"%mh?t‘!ﬁerﬁll?é‘ltatWiowe&ﬂﬂoﬁrpﬁﬁrﬂ'Eb\‘tHe'Wﬂinﬂxé?ﬂdeilﬂaflldmsfoaamnat@l ner

with a |owest nost point in the concave u nt our

bot t
adequat e $ignalgot @mr@aklevei mvwﬁmaﬂge%'ﬁipﬁ@ﬁlca# V@WB% ay @Tf ‘f‘a bﬂ‘iﬁ t he
| ower endygf, & Lgd ﬁ of tHé Eostamet Mn@ﬁ%&éﬁlwénrmdmewmng diripsd aghe

concave upwar the bottom 15 wall is shaped adegﬂg‘tel to not
adver sel yalTeNf@QﬁvetLlﬁ@laé@é@ﬂt@m S%@h@%ﬁﬁﬁ%ﬁp@ﬁﬁ of H‘@é}l te s fhen the |

cont ajgqner gy eB%c:{e'a oekeci sely upright position. [0039] The preferred
| evel 'sensor I's an ultrasonic |evel sensor, which operates by generating

Gr;i) rasoni oy e th"l’B‘%@:P:eVE%é%@% iﬁtlprbéleritl‘}ﬂ/eﬁﬁéﬂ Eﬁoﬂﬁes%%nfaﬁfdr&ﬁtﬂ ag a
0

rtion o waves e sur ace of the uid chemical. The reflected

u|trasomIewgatmamlraﬁ@tmaﬁiuwrﬂwgn@@mo welhgdequate 19 t akes t he
det ect i O%%Brrfrﬁ@d&@ﬂfé?ér%ﬁg thétfoﬁ%? méileva\é@ﬁsdr%rﬂrtﬁ@wér@ﬁalof heipthss Rer the

| evel I qui d position particul ar ultrasonic |evel
sensor. IMtfwrﬁwme&thﬂmﬂcaéﬁbﬁdmﬁ\@ﬁﬂtalﬂeheThéﬁmcaé’éwﬁl”ﬁ@i santoOf fha BRItPdi th a

L evelisoelad s IhasER bled 2NN % nﬁﬁm@ﬁg&;&ﬁe@t 8 RbmiaNEGHstniphioh BRctADISar

body of Sens It 1s contenplated that the
cont ai nerse@smghéwezethpro@stamerum@tnm R@redisaly vefight BREiieN. nore discrete | evel
sensors in the level sensor assenbly. Liquid chemcal travels up the

tubul ar 40639l y anThepusfenedisrvelsensdrnis a8 sifasonicdanal seses; d'fh'%%%rﬁsﬁﬂ Ry of
detectin t el sensors
' Q_;Oetrqgfsh g.gi‘géeﬁlfc%a\%%stﬁ&f@h ‘;t]}{e;[ tﬁéﬂn‘ﬁbﬂ it BRBonBdingtandbilectihg W

position ese . descri bed enbodi nents, all
conponentperigrecithe wexes gffél@a surfgee of the liquid chemical. The reflected ultrasonic

20 waves are detected by the sensor and the time it takes the detection of the generated
ultrasonic waves is proportional to whether the level of the liquid is at the position of the
particular ultrasonic level sensor. In a preferred embodiment, the level sensing is
performed with a level sensor assembly having four discrete level sensors in the tubular

: body of the level sensor agsembly. However, it is contemplated that the container of the
' 25 present invention can have one or more discrete level sensors in the level sensor
assembly. Liquid chemical travels up the tubular assembly and each discrete ultrasonic
level sensor is capable of detecting the presence or absence of liquid chemical at such
level sensors position on the assembly.

[0040] in these described embodiments, all components are manufactured from
30 suitable metallic and non-metallic; compatible materials. In general, depending on the

chemical in the container, this can include, but is not limited to, stainless steel

(electropolished 316L), nickel, chromium, copper, glass, quartz, Teflon®, hastelloy,



30 suitabl g, npt Aic and non-netallic, conpatible materials. In general,
dependi ng he™"chenical in the container, this can include, but is not
limted to, stainless steel (electropoli shed 316L), nickel, chrom um
copper, glass, quartz, Teflon(r), hastelloy, -9 06432 USA Vespel (r),
alum na, Kel-F, PEEK, Kynar(r), silicon carbide or any other netallic,

plastic ory gLl FO, hlicon Saditk igiedrimetaliia) plastic-or
35%[@694&5-%& 1él @PE@M?M@ a oten

contenpl ate .8 l'iter container q I,s illustrated,
wWith a sj chsramicmatarias anariations agd BemPHAtiS e conemen Pdle having a
concave upward cont our conprising a hem heri cal, ontour .and a
Loveot 3004t 3o ne L fer corAnPR 10 bRtk Win Sile putdeR fihaifc

side wall ?Xtaeﬁm%hemt WAl i@H&&m@a cbﬁmetupwasd cmtbmﬁnwrlsma @heﬁ'ﬂge of

si de surfacé sur face , | mati,c_valv

or top
connecBed spheteal UDWE@FCQWWH&E’G E('ﬁb‘?%"ﬂ@r%rﬁ’?"’t‘?ﬁ@&& %‘%8% trggfof'c??w%ource
of 1nert I%@ éﬁﬁn lsﬂfé%y l @att?cl'@dttb %Bwah&' lbwEdt rh@streire@ﬁwremias ebige of
ove the Il

headspace a eve purity 10 c emcal to
drive chersidesguriage mhetqmp'ttgbéurfm b%tanéﬂie neumatic /g %%ﬁ‘g%‘e @fBvabl e

0Lt uoe | Zdpie e (RS RAB WA nBRBBoriltito 8BS ShAIEGREsIed a8 (8] | 12

controlle matlcv an inlet termna en 38, Wmch ends

very near mmenbbe!wmtwressuﬂzaﬂre headsraceaboue thet'g-ll#%\%%'to %@’QB&UHW 36 at
th | t PRkt | t |
surt agl 1 400R FRBH AR, Bentic] oy DILNE ah ot adtie ebompEing a CCTE

L\fz\" om t he Iremsablerdmtumcﬂ%tﬂ&édmblbﬁt% hastasyadiet %ﬂ]@\/ﬁ@lﬁcﬁmém top¥@BI2 sur f ace
0 of the géhtgéﬂxgﬂ cﬂndéumg& vald Cégﬁ%rld anmfef‘ n}ﬂﬁ't‘éﬁeﬁ@SB Wﬁfﬁﬁeéhdss%frf/ #efr thé:

which is vvnvvar our suc rical downward

cont our, \vottadn walcsfithe eerdginet stsnpwegstdnest nglnt 35 at ﬂi‘ﬁsﬁﬂ&ﬂ gewral PREiCRA{thE ner
and duri\r;\gft&&‘ i ng, particularly when the top 20 wall 12 is welded to
the si dewalr 14, f[0043] The | owest nost point 36 of the bottomwall 16 is

| | t put d
2 wni2n S04 10 HrielAR sutele BORE SbuanSRIMEastng RYmSpHaL! b 2
to the outpwardienntou f@m ﬂwowgsmnw@@mt 36 tetherintarasstionwith g inteyna gudace
modul ati ngg relf'g?esé ﬁé\ﬁéﬂ forid f?:gal\b | ‘Eé)cé'h R HRGhRnal Sufi&de 2 rvs‘i‘f(?cﬂng%h S4yeand

transm ssi ensor sl 0 any process controlle cont ai ner
may be opelownwagi inicohtous siath wa&amrapinema dawvryveand contods, whichdacititatasy i ce

desired, aﬂc"hﬁ d&@ﬂﬁlsr* r&léﬂﬁe LBRHREF ¥nd n@%‘lﬂeﬂlﬁ?& g vitbn the @op 21 1Y

centrally SEensor asse
20 wall 12 is welded to the sidewali 14.

[0043] The lowest most point 36 of the bottom wall 16 is also shared by an
ultrasonic level sensor assembly 26 having an output end 44 which delivers the signals
/ from the discrete sensors 46, 48, 50 and 52 to the output device 30 having process
electronics for amplifying or modulating the signal and finally to a connector 32 for
25  connection and transmission of the sensor signal to any process controller the container
may bé operating with, such as any automated control an readout device desired, as are
standard in the industry.

[0044] The diptube 24 is axially centrally located and the level sensor assembly
26 is angled in from a point at its output end 44 separate or spaced apart from the axial

30 central area to an adjacerit or proximate point to the axial central portion of the vessel at
its terminal end 40, so that the level sensor assembly 44 and the diptube 24 share the
lowest most point 36 of the bottom wall 16 for nearly complete chemical utilization and
attendant sensing.
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26 1s angloggs,%rwg‘p[ oma point at its output end 44 separate or spaced apart
fromthe axia 30 central area to an adjacent or proximate point to the
axial central portion of the vessel at its termnal end 40, so that the

| evel sensor assenbly 44 and the di ptube 24 share the |owest nost point 36
of the bottomwall 16 for nearly conplete chemcal utilization and

att endant [e@53i ng. -AdprosidRultiBsonio BvB] seRsprsopeiasaitable corameraiallyl sveh as

ocated aterb 1oy BB CroER s Togales 25 Rberddfale thilboabd RFAI7BE Mo

t ][ ansrnt tt gdnéd%mt hh;sltmsmmwemmfghmrcennectmnmmjmtcoadult 26 upre§id&wa)éMt 14
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appr opr i aPEce ﬁ'Pﬁ"c’e@g‘g?%ﬁ\%) q%%:ﬁivggﬁﬁogg\@qg gﬁ%\ﬁ% c%?t%ﬁmﬁﬁ%%ﬂg{b ?ﬁéﬁﬁ%46]
In FI G 2, procds® chittatier e9RweINeiowhdn thesindstnst rated, with a side surface or
wal | 114, a bottomor bottomwall 116 having a hem spherical upward

cont ?Ur a¥004|%§ i nt em&le 25&! Efsaifter étih&l He inard! 0D ib dluetsatedpsith ®sidatsutige at watie '

axial centra i on of

i nternal dif faaé o ar P@F‘fﬁ‘ ng é VEVng @'rrhq"?f qu?'s%qq BRW(S‘J (fogn%bcg ra&gllst r]'igﬁ’gect i on

Far ?lhl el | 5@fddeet 18 &itea i&ﬂetshnlﬁho‘smblmﬂs al'irib ax’ altdaatrbiaeglomoi\ma wdlll'616 and ac hed
othe lower or |0 nmost . circu e .0

top or t ofretide wak 1 V?Z”'th %'“F%T‘%&S“Hfﬂ @’"Téﬁébgﬁlﬁéﬁ @ggﬁe%r%%% i nl et

orifiqe 1§§ctFthﬁa€§Je| 1 the preelot thd @pavausmrmeh@botwm wall pne,s&ttacheddo thes

(i.e., nitro hel i u above th

evel of o ﬁ‘f &‘I"eﬁh?ﬁo 'chﬁ\é'ggﬁéhéggf S‘Sﬁsﬂ'??‘??gﬁéheﬁ?%aitOBL?tUﬁ?ﬁ%qg?'ptube

[\
(15 and ana@uﬂétqinegmahcstsvabbme"emeaa:ochrnmbenﬁc%4135wcanywonbectéa4o Ras an
outlet end 142 adjacent the top wall 112 roI r%ﬁm\hve 128 and an

i nl et ter#PUWEP obRAT PEEESUGFALIRS ERdSIPIRY. 3913"35%‘! PRASPASe of 1 he
cont ai ner B4R thk mi@ua fé\iév\ggthew puUBy} i uucl&@erm‘bal tb lfivesherhicaleout tied d?ptuﬁet on of

t he bottom wal | The di ptu Earl%aX|all¥cen4i
| ocat'®d omq/alaputhtmrm ’é@mPfé‘}"Pﬁ ﬁgrthW%d”ﬁ@Pw 124 hgs ga oyt engt h
fromits Quhdet MF% Adontrems W @iivd 28 avd ah inlstesrnindl epdriBBowhieh t he

container. The level sensor assenb { 126 is axi al :% central fr0£n ‘Jéé

out put erRndsAery Bearthe paftemyall 196t thmconiaineh 40 atits IwRstmaskpAipt 138 &by y
126 and t{Re axfi QéM]agpg,&;@n%hg{@dﬁ@m wangss, nost point 136 of the bottom wal l
116 for nearly conplete chemcal utilization and attendant sensing (the

| evel rqaon?fssenbvue wpuisd 1M naériydaﬁﬁlryaieeetrawma@d @ﬁlyla‘! it5 iffetlterrhinal t hey
are not illus

[ rated here This arran P nd tPe | evel
sens@P asHEhbigd H'EhtoraeP%HJ Britstenath Eomy 6&%’?4 = %5@9%% o hﬁ
central portion of the container. The level sensor assembly 126 is axially central from its
output end 144 to its terminal end 140, so that the level sensor assembly 126 and the
diptube 124 share the lowest most point 136 of the bottom wall 116 for nearly complete
chemical utilization and attendant sensing (the level sensor assembly would have
25 discrete sensors as in FIG 1, but they are not ilustrated here). This arrangement of the
diptube and the level sensor assembly in relation to the axial central portion of the
container is reversed from the 1.8 liter container illustrated in FIG 1, but it shouid be
understood that for the purpose of the present invention either embodiment is
appropriate and both the diptube and the level sensor assembly could be parallel to one
30 ancther in an axially central position. Level sensor assembly 126 has discrete level
sensors (not illustrated) similar to those shown in FIG 1. The signals from those level
sensors are delivered to output device 130 having process electronics for amplifying or
modulating the signal and finally to a connector (not illustrated but similar to FIG 1) for
connection and transmission of the sensor signal to any process controlter the container
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cont ai ner o34 gg@r sed fromthe 1.8 liter container illustrated in FI G 1,
but it shoul be understood that for the purpose of the present invention
ei ther enbodinment is appropriate and both the di ptube and the | evel sensor
assenbly could be parallel to one 30 another in an axially central '
position. Level sensor assenbly 126 has discrete | evel sensors (not

i |1 ustrat afby 5 gperating wmn hash aslaoywautomateGeantroliaod seafaut devieo desirask as| evel
sensors are deliver.e o%ﬁput devi ce 130 having process el ectronics for
anpl i fyi n@restandyg n %'HBU? e signal and finally to a connector (not

|  ustrat t FI G f h
sensor o1 IRY T o anyTa cotaiEers ghinecresrT HARAG, b ombGdiag ey SaRBIr 100,
operating 1E)’f/\!:m":*ﬁ aﬁu@bnm‘mﬁgomemdzmtﬂeoﬂ baamgjtram@i&ﬂ:l@wﬂ'@m&f { ed,
as are stan USE T sen
mvent?on'%@gﬁ'ﬁ’gh@%' high PHY cgﬁ{"%"%‘ ‘%‘jeﬂ&q zﬁ%ﬁ@é}f‘é@d@%p Bt ® 100 of
Fl tGh2| ar eugt&aﬁ&h §ité)§n@fém@hfbr mmrspmgchtnﬁrraimttm?w@mmt rgscﬁlscﬁpdasg:g i’r’ tigsel
Wi i qui i urity, hi ost cheni JeTTE 8 in
ultimate CRAtAIN Iegsap%?n %ﬁs SR AP gpca? %Jr%"y%g g oégqs f ﬁowever
1: L elm SCZ: S?gﬁ@iﬁlﬁ# ggelejl ;{/eg?wahbm@foermsmmpea rmm&nﬂytnhrbeﬂm thertecitdr ghermicativagora
per manent F’?PQﬂt’%’eﬁ%ﬂm%?M‘%{ P%ﬁscﬁshe é;opt%rrer% ?0 f@%@#ﬁtggfes&@por
4 gk i o o S 51
Qansportﬁ@“ghégﬁﬂ%ﬂ pasaof chem'ffarckaggﬁf ufter rﬁ@p@ %E oézﬁ’f)s@é nado
anf r gr f ‘; gfr?nﬁg %?gg&@éeﬁtlyldé ?lah%fhgw freAS piréél@éij?lgpn@ﬂt?bsman ifer amtisinéd gnlae at an

'S upr i s
hO?I zont aPre§l§Igf¥aR%'Z°ﬂ%h§£rf h@ﬂf‘ ,1@51@?@'0 ?frt?ﬁ@ﬂg?qbé%h@%rﬂuﬂﬁ ﬁﬁp °§Hcﬁﬁ;y

cost ||qub&mt@5ﬁ6n€éﬁer§.oﬂﬁb?é‘ﬁr§ lnvbﬁlibnmmﬂ“sammwﬂﬂ'fsumnsmbfaivantdgss imct and
surpr|5|n advantages in 1 S

ot POl Cdapania oramisaindeatcapiokam Euhout SompBrdls AapboiR &1 fidthicat
condi ti Onso Wote i@ rafl vry &Riditiod Whiek cd@ﬁﬂ@ér&@?@ﬁ@dzmﬁem elktioniz

fabrication, especially i'n_an aut onat ed cErocess such t he %IgscgenSI ng of

cheni cal #8visA faRESRLioN, QFBWW AR aUiomatediogess: SHoHpS ﬁ]e@"@eﬂs nd C

i |1 ustr at ghadnhiBaiARR idsbittansportdbie 6ataineRer 300 of the 20 present invention
to deliver consistent |ow |level dispensing near conplete dispensing of the

cont ai nediopigpi d cheps 3,8 #hd CQHlIstrétéﬂﬁb@ﬁpéﬁibty oﬂﬂ':e\/c&fntm 3009k ¢ from a
precise upright position of the containe erj ence

d
P U0 uSRIessIKETiG ReicINa RPTSSoRAY IvRLIBPSSHY e CETPITR BEPS AP i evs
A-C) . Fl Ghad conEliubiiguitcredmtal wtioL® funning dry, at various angles from a precise

upright position of the container, as would be experienced in actual use in the field
(- (simitar parts have similar part numbers for views A-C). FIG 3 C shows the container of
the present invention in the mdst desired, but sometimes unachievable position of
25  upright positioning on a horizontal support where the vertical axis of the container
~ approximated by the diptube 324 is in a substantially vertical position in relation to the
horizontal support upon which the container is placed. This pesition results in the lowest
detectable level of residual chemical in the container being 2.25 cubic inches for the
illustrated embodiment of a 1.8 liter container. The container is outfitted similar to the
30 container of FIG 1 wherein the container bottom wall has a hemi-spherical upward
internal contour 318 connecting in a smooth curve to the side wall 314 defining a
cylindrical shape, a top wall 312 which has a concave downward contour on its internal
surface 322, an axially central diptube 324 terminating at the lowest most point of the
bottom wall 316, a pneumatic valve 328 controfling the dispense of liquid chemical from
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t he preser4§Qmﬁg&|on in the -most desired, but sonetines unachievable.
position of 25 upright positioning on a horlzontal support where the
vertical axis of the container approxinmated by the diptube 324 is in. a
substantially vertical position in relation to the horizontal support upon
which the container is placed. This position results in the | owest

det ﬁCt a:?l thd @iptibepiind a%@ueénsahaasmﬂﬂ 326 hheing arsteaesref foue disgrete a&rasubrcc

i nches ot ont ai

| | ust
oot o oy Tevel'Sensors il YGRS Taa toxls ) e st BosFaaed! S A 0h Teved
cont ai ner shddramgyamicdiaseval ssidor sehand a&ilghlbwrs@nsd)rrﬂ&ﬁ walcheinsigntl 0818

ti i e, to the sid 314 defining a cylindrical
gﬁggg? ;n I%'@%@ﬁﬁﬂﬁ?‘éﬁsﬁggl %f%?ﬁ?c%&%”t ward cont ougrJ on i%/s i nternal
f 3 n a tral be 324 term nat n owest nost
ool nt. Bf f‘iﬁ’é Thots o B Shaes te ssras, Aantiiner, bl W aipoBln o Auds Pebis S5
di spense gff of awedihé:uhﬁrgh@ abmérn@rrposl:t%rﬁGﬁwtouﬁé\hbhﬁ-sghmb@;waﬂ%@rdaeveI

nbl 6 a se |scr te ultraso | evel
Soneor s caBlLo S bhh M AR the Psiiaed &f bith HTPERE Nt 1S BVELSRBPT 546, a

Igg\év |%e|%ss%ﬁiﬁ? ro&&r?ateahénod%f:‘mb@w |nt5<ﬂ;ﬂﬁé)botfiﬁ9wlﬁncthéréﬁlﬂfat b@m&htéﬁpéog
| C a na or comuni cate w, a eve S ocess out pu
330. 5 [ OWked chg %3' BMaNs Rt o degl @Wﬁmﬁ@”eqﬁzﬁg%cﬁ'cb%ltlon or

at ti tye &diaparable8 thidsidiial RvEll? He8R dffid iMtaiR@ PckititPlof FRGiBtd.on. . Due to
the hem - spherical upward internal contour of the bottom wall and t he

osi ti onipasef bot hid Py Qmptnebganaé\ﬂeshh%f i@l R8ERAl chehfied %Bhbén?bpﬁié@t e

he | owest npst ‘EOI nt of the bottomwall, the residual content of

liqui d cHéfrRigrey exen though theeontrinerrasition s angledfurtiende H° from e pragise
i nches, 1y, @ﬁﬁe@rﬁtaﬂabepés[mdm eAdeﬁﬁ 'tHIH 3l Sdr@hﬁalregﬁn iBehieved bé&%s@%‘?"tﬁé H&ﬁ;-

p05|t|on of FIG 3 C sane resul m ni mal

resi dual %H'?@HF%‘&IF’“@%P@?{P“W th%apgom vall apdithe plgcement Qfﬁlﬁﬁugfﬁtqm@rt%ﬁ?al ner

posi t150N jbvel 8BAsEHhsEMbRProkiMaldohd SMdtRertdhidehPtheUBWbStHost gﬂfn@bf‘ﬁk _
position. Again, this surprising result is achieved because of the hem -
spheri calbqgﬁﬁh\"ﬂ" ¢ bierpakswiache bot t om wal | and the placenent of the

di pt ube nd the 15 Jevel sensor assenbly proximate one anot her adjacent the

| owest Poi nt  of hesedesyis BisiRUgR Husyaiedfar & BemE spharisal UnveARTd ZPNTONBS e
results, a‘?’é h‘%@l&hle‘vhblé%ﬂﬁétﬁgr dddcade Dﬂﬁém%ﬁﬁfu@%hcﬁﬁg"ﬁéﬁh Slﬂ d?él‘rhe-lmlar e
al so achl evable with oth concave upward contours, such I'i psoi d,

heni - hy p¥PRECHIE, heﬁB‘rﬁ"lDéP Pﬁfﬁbp@‘q;@ﬂ%'@marab&h‘acﬂ@ﬁﬁﬁ par abol ic cylinder.

20 [ 053][ Th| s insensitivity of the mnimzation of heals in the container
despfPe 1005 This insensitivity of the minimization of heals in the container despite

container position variations is completely unexpected. Others in the industry attempting
to minimize residual chemical or heals have resorted to various sumps in the container
floor. Forinstance, FIG 4 illustrates a prior art atte:mpt in the industry to achieve minimal

] residual chemical content or heals in the container (similar parts have similar part

25 numbers for views A-E). FIG 4 C shows such a container 410 outfitted with a sump 419

in the bottom 416, below an internal floor 418 and having a diptube 424 and level sensor
426/controller 430 terminating in the sump 419. The container would typically have a top
wall 412 and a sidewall 414. in FIG 4 C, the container is in a precisely upright position
and the residual chemical content in the sump is calculated to be 2.5 cubic inches.

30 [0054] However, when the container assumes a position or attitude of a 52 angle
towards the sump away from the precise upright position, FIG 4 D, the residual chemical
or heals can be reduced to a calculated 1.6 cubic inches. This would appear to be
desirable, but controlling such minimization can be difficult, because if the angle of the
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cont ai ner g@sbtis variations is conpletely unexpected. Others in the

I ndustry attenpting -to mnimze residual chem cal or heals have resorted
to various sunps in the container floor. For instance, FIG4 illustrates a
prior art attenpt in the industry to achieve mniml residual chem cal
content or heals in the container (simlar parts have simlar part 25
nunber s f agontdiras pospn iFtanged te Aohkom ks upright pesitien FIGroE0gsHNal ed with a

ot prube az4saieH PEEIO Tz cle RELRY bl e U0 e Liart shoal iichn
|4ﬁ9'F| ghi mmmgcg dlisgegsipgiﬁp'm_:’mblopnm, \al?&mlp fagidl qandrpseaid af t@eatmg? 414,
resi dual rﬂe(‘?aﬁ"eg'aHPeq%Y o %D‘M%etﬂ% %ﬁgé.ez&éﬁ? ‘(':glﬁ dé% Eg‘a?g'_égté*e%?gm?&giti&i nches.
2(2)7 g golsg] vtmmtlgatmgmsmueg farrmmmntc?c:m fakrinaties, i®..;secassing o siligen Naj@r_lszl (c);f 2
Che st auPeoh DR dedfod Eie R KR RHAG OF i ARSI, i ¢
ST, ot ettt e RO
cont_gi n?ar§aﬁ%gqrtqut9§°f"§ J@HQ%@W%@OZ fromthe u;g)ri ght position, FIG 4 E,
' ' 1.2 o ' Leyel
Sensor st P, g S8 hecsus Bl Ardf af Bpniifep B 2 FpRphllogata P

cont afper contaiieriflood, #dre bkistosthebhmutemnes frivatpositionidg thaibentainesothecthas in aqui d

dry or above.the surface of_the.residual cheni. ! ' t
& T ot e TP e IR Bbona T sdlf B oSfiabl hllthg 250 AR, D10
waf er s Nfﬁuhp&f:ﬁri%iﬂ@wd?&bmad' _eemrtifttli'ﬁé cd}t&inemmdfre tesmp isladited. &f thisich a
container wth the, expensive re t,,0 i iJi n. r '
resul ti ng RHEE Ff"SWé(‘F‘E ey"i"'é?'(?éPe?‘ﬁé’%‘?rﬁ%%g‘gs%uﬁcdbcpg%%F‘r’%%l{yc ?/‘lﬁaglgg
f abri cat otse dé4MeabImimanauReidubkEcHamipalal hbbls in thei containdr whentthe el sensoot

| oor, there exist other outcones

centrally | ocated in.the 0 contai ner ,
from hdsi Pigﬁﬁﬁsﬁgeﬂ%%mﬁ%ﬁ Ic b?‘?’@?'star'i%f?v??r a precise upright position.
FIG4 Bs the s rior art.container havin 52 .an uf pright
away f rorr%a%] si de 3‘%"35( 'F?éu’gﬁrﬂné\fw ew@va[tﬁiwbﬁﬂg% %oqt%egdéocﬂtlof]ﬁgbﬁi s
| nst anlce, ahgieiffwalipight avagfronT thBeidesofing barmainet whéedBe suinpds lovateestiG 4
severely aggravatin t he desire .t Lnimze residual chem cal . or s in
Che: con afndh Hiisdiee reaiel driefic of beaf hiet Blans 5o A PR ERpiHia 1835
| evel is aghitaeres, dgaih vaéFBﬂy%lgga!;ﬂatihg tte desiry td mirtirln%ze regiguaimmaA/]?enht he
cont aj ner si.tjion is. 102 a om upr.ight,a romthe si of. the
cont afther h&ﬁ%l"éthﬂ?@“%\.‘ﬂ% “fhaenlqg% %"3 ,erﬁP%'anW%he\llyﬁ%?ﬂi rgosrtﬁggg;?@gfavplégi dual
chem cal gghigéesd.s further balloons to an unacceptable 19.13

[0057] The reality in actual manufacturing in an electronic device fabrication

facility is that although it would be presumed to be desirable to place a chemical

container on a precisely horizontal surface or support, such placement cannot be

25 assumed and there is a likelihood that such containers will be placed in positions at

variance from a precise upright position or on a precisely horizonta! surface or support.

The container of the presaent invention achieves advantages and safety in minimizing

residual chemical or heals without going liquid chemical dry over the prior artand in a

distinct manner from the direction the prior art teaches, therefore constituting an

30 unexpected and superior result over the prior art.

[0058] The present invention provides high purity containment, no chemical
entrapment areas (i.e. sump, sidewall to bottom and top transition points) to harbor
residual chemical during the container empty clean and refill procedure, a symmetrical
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cubi ¢ inchgsgeaggd n, severely aggravating the desire to mnimze residual
chem cal or 20 heals in the container when the | evel sensor signals the

| owest nost chemical level is achieved. [0057] The reality in actual
manufacturing in an electronic device fabrication facility is that

al though it would be presuned to be desirable to place a chem cal

cont ai ner degigh fpatard eedbling costzadietthle mandfactoring asdipglishing te thenmifratclinishas

t b d there | [ ' . ; i ill b
Shaced i (30RANRONES B igh HEbf rerfes ool rBEy BahaRtar EEANA IS | D
preci sel y kv aha @mipay levalrdence pointsswipgrethe levalmredision is mest iportast thecsmealier

. . dl < Faae o 2 o ]
o heal o WERGROOGRA ALPA 40k coRRER caeadp bPyFSPld Bibblee S o preled” o2
di stingt nmRezekerhsmIdf lifid dhd avdidanmce dfeoptaminationtor padickeegenaratinnedwing level

constituting an 30 xpect ed and. superior _r ral [ t.
(0058] Th@egwage@nd %ﬁ@%’ﬁﬁ%ﬁ“@? uﬂizaﬁ@" ?ﬁ%ﬂ%ﬁ’?ﬁ@“@%ﬁt%}eﬂﬁ aﬁt“‘,“%%t%{?hem cal
ent r apmentyibat@athing chémizal rusicleperditidng. bott om and top transition points)
to harbor residual chem cal during the container enpty clean and refill

pr ocedur e [o@sg]y Nret rAithatigh e (edét invBAticresagbedreitinsiratecearbéxpigjined with

ef fective manyfacturing and polishing ta th 1L f il .

requi red fegRrHiteReYsIRRRMGY ﬁf‘@&ﬁ'"&%ﬁ?'zﬁ |ﬁgp§ergkoﬂg$ﬂtdé%%@ﬁgoﬂlrééﬁgapﬁ ty,
at theg |Qﬁﬁ@l&s@{??b&sditﬁé,eéucﬁ%@%@dﬂi@hilﬂtiﬁlewfmro;atlétbﬁvdl\fssdh_amredpermdibq nost ;
i mportant the smaller cross, section rea of t ontai ngr..concaye upwar
“section eRESHIEE! golaRRids. ﬁ%@?k@?‘@%&@ﬁFM‘f%&mﬂﬁﬁﬁ'ﬁ% ﬁ%%%af}g?agﬁﬁs of
ke’ﬁnt am lnairitv_elﬁti@f %@%é h@é@ozgsn.ﬂg CAbMRAl deutvbm:ﬁntmérls. wtfu?s jreﬁuid_oa«ndtreai{nihci tent
chem cal utiljzation approaching complete chem.cal util]jzation .t hou
reachi ng ERMANEES: dirget ‘&"W%@HWB|%nE&LN§§§POW?CIWBWghQT h@qﬂ?@?&#’fﬁenti on
has been jigdidsijeationd“mng. expl ained with regard to several particular
enbodi nents, it is understood that other enmbodinments and 10 variations are

possi{y e, fawa as adWelprestat invBhtRirshad bednidettcth with regard thaeveratprienred ed by
el ectrical sol enoids, nanu val ves, draulic va the |jke. The

I .ves a .
feat ures BMbPHiments, AowRYeTS Eéﬁlrﬁcﬁeeﬁ’g% RSﬁS%EWee@ﬁS'PaPCP%PW ined by
cont ai ner ghe MaEhwhthifbllowdownstream containers, direct delivery anpoul es,
both with vapor delivery, i.e., bubblers and direct |liquid injection
("DLI™). 15 [0060] The present invention has been set forth with regard to
several preferred enbodinents, however the full scope of the present
i nvention shoul d be ascertained by

20
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the clains, which follow 20 -15 CLAIMS 1. A transportable container for
hi gh purity, high cost, liquid chemcal to maxim ze dispensing of the
liquid chem cal content of the container at deviations froman upright
position without dispensing all of the liquid chemi cal, conprising; a shel
conprising a top wall, a side wall and a bottomwall, the bottom wall
having an internal surface contacting |iquid chemcal with a snooth
concave upward quadric contour having X I st nost point axially central
to the container and forns a smooth curved surface w th an interna
surface of the side wall, a first orifice being used as an inlet, a second

f’{jhli Secﬁﬁiﬁad*ﬁgﬁiﬂiﬁ@%{%ﬂ%ﬁ#nfﬁﬁﬂ@éipfﬁig%ﬂ@a‘dfgﬁﬁi’ E“é@;‘%ﬁiﬁ“@%ﬁ’?ﬁie
adj acent digpenting of tie liqped igal content bf theraontainer e devidfi rameheprighlest
Cheni bal ResitPRREBH: SRREREST fPe Bl Xmprsih e FRE SfEvg A sod”

and a t enop malll, anside avilliaamd adbadtohowalit thedsdttore wall hewingi ary intennabsurfatjeac ent

he | I wh I i d | d f
the gr ougor By Bavpreic S 3 3t SPsre Bl d HEATE bohGur B AR 8, | L0
| evel serlmnsglraw?Mtﬁxiaﬁ? cen&éldﬁlttt\é emabine}eambformmioptmuvsq slirfece | evel

R e di e a e d gve e re
o oxi at SNPCAr el RS b B B A B it g TR wRP A ) e SO C o
t ?ebt op Swiﬁé%beingihsea _laelanoasmt bfj u@npnﬁingz_a ]:cﬂllptmtb thimlgh_ | whislathee loguid i:lwni::alpablhe
of being.used as , an_inl nd said ori e bhei,ng u eac
nave o vdf JEepsec B Bie Pgaet MR ol el Brd Boiets 68 BF siflad b bph
opor at 60 by, emoe e o ol e The. bont &t her of . Clamd pger e
oper at e re . : : ai ne im erein
sgi d si dé tlongggveéo bﬂ&ﬁ&?’?%ﬁal ghﬁsﬁeqon’t%per NG SP{?é‘feB‘Sa@ag?'h 'ﬁg\/\her ein
sai d t op tymblrfdvasarana teinivahehd Sontéiang a toivest mogﬂa@sensiﬂy\mmda@tjaoerwr .166.
concave is a -

The container of Claiml wherein, sai war t our

quadr o Jif et mpstadint Wern sai el sBaTn arSamBdr aelested Tt droPe

axi al |y cepsistilg o &®iwtrasonic level sensor assembly, a capacitance level sensor
assembly, an optical level sensor assembly and a float level sensor assembly; the
diptube and the level sensor assembly being more proximate to one another at their

terminal ends than their ends adjacent the top surface.

2. The container of Claim 1 wherein said orifice capable of being used as
an inlet and said orifice being used as an outlet each have a valve for controliing fluid

flow through said orifices.

3. The container of Claim 2 wherein said valves are pneumatic vaives

being operated by remote automated control.
4, The container of Claim 1 wherein said sidewall has a cylindrical shape.

5. The container of Claim 1 wherein said top wall has an internal surface

with a concave downward contour.

6. The container of Claim 1 wherein said concave downward contour is a
-16-
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sidewal . 8. The container of Caim1l wherein said | evel sensor assenbly
conprises two or nore discrete |level sensors. 9. The container of ClaimS8
wherein said | evel sensor assenbly conprises three |evel sensors; a high

| evel sensor adjacent the output end of the | evel sensor assenbly; a | ow

| evel sensor adjacent the termnal end of the |evel sensor assenbly and a
m ddl e | evel sensor between the high | evel sensor and the |low | evel sensor.
10. A transportable netallic container for high purity, high cost, liquid
chemi cal to nmaxim ze dispensing of the liquid chem cal content of the

cont ai nerquadric devacat i ons from an upright position w thout dispensing all of
the liquid chemcal, conprising; a netallic shell conprising a top wall, a
cylindrical side wall and a bottom wall, the bottomwall havin

i nternal surfate coftieacontaiget ofyQkaim dhehereinlsaid diptube is mxialiy Cﬁ@mlggﬁé\dl cal
upwar d coniou” having a | owest nost point axially central to the container
si de wal I® forms a snooth curved surface with an internal surface of the
side wall, a first valved orifice being used as an inlet, a second val ved

Chr ough whi ch Fhe. | TRLFREBHShial TBGHT S kBl bR LafbBE, | |

out| et emoa:dmedlsctdhelelvemmsorfsace and an inlet term nal end adjacent the
| owest nost point, an ultrasonic |evel sensor assenbly signaling at |east
three different levels of liquid chemcal in the container having an '
out put end adj®centTHeeoritaipersofrGlaines wherein said levebsensorassembly eomprises| owest

(53w Shin aS507 8 mORRAL b S BN BB e g, 27
term nal aedmbtyhanowna}el sepsut adiutientribettetrhinalt eyl sfuhéale@ sgénsorEiseemblyt ai ner
oo "o SR B AR B R BRI bl S
is positioned at an angle to the di ptube with the termnal end of said
hternal ourf e ofA SEAEBURISelale: canpRL e, Hight b Afn 8Pk, Bawdro ;e
poi nt of &éhﬁbdn%ﬁnﬁdmﬂizéaﬂéﬂansmwrMednntdomermbal aamitehti oft the rcantainerfatce of
Ui d_ cIEMALaR {5 RS eresa- e Y ehatang ol SRR, Hemieln, “oF
t he cont Gohfrising; 8 awtallic ensll donaprising a top waII a cylindrical side wall and a bottom

wall, the bottom wall having an internal surface contacting liquid chemical with a

smooth hemispherical upward contour having a lowest most point axially central to the

container side wall and forms a smooth curved surface with an internal surface of the

side wall, a first valved orifice being used as an inlet, a second valved orifice being
( used as an outlet comprising an axially central diptube through which the liquid
chemical is dispensed from said container with an outlet end adjacent the top surface

and an inlet terminal end adjacent the lowest most point, an ultrasonic level sensor

assembly signaling at least three different levels of liquid chemical in the container

having an output end adjacent the top surface and a terminal end containing a lowest

most level sensing sensor adjacent the lowest most point; the diptube and the level

sensor assembly being more proximate to one another at their terminal ends than their

ends adjacent the top surface.

11. The container of Claim 10 wherein said top wall has a hemispherical
A7-



an upright position wi thout dispensing all of the liquid chem cal,
conprising; a shell conprising atop wall, a side wall and a bottom wal |,
the bottomwall having an internal surface contacting liquid chemcal with
a snmoot h coni cal upward contour having a |owest npost point axially central
to the container and forns a snooth curved surface wth an internal
surface odoviriwardicontoual | , a first orifice being used as an inlet, a second
orifice being used as an outlet conprising a di ptube through which the
liquid chem cal is dispensed fromsaid container with an outlet end

adj acent the tof suTheaentkrasf ClawinetO twhereinabaidnidveld persant agskemblyoveest
nost point,.a |level sensor. assenply.signaling, at | of [iquid
chem cal r‘?‘?‘?'t'toﬂgg @g?ﬁ‘ ﬁmﬂg r?o WS\HS‘%‘QJB%W@ aﬁ%@{m@%he%dd?tjas%ﬁ%ﬁ%ﬂ@ﬂy %X‘%Las'gr face
and a t erdiptabé beind is closaiproxigityitd eneearotihersand  the dtermahsurfage of saidrbadidirac ent

t he | owest st pojnt, rein. said | eyel sensor Ly i from
the gr oupwalggtntbfeﬁxpﬂb %wréﬁo‘ﬂ?ﬁtfﬁ@gr‘?P@YP \9/%6 hgﬁh%o%?ﬁgé@e%a?? %§L@§}g§€| t ance
| evel sensid intaanaleuthye ofsaidpdttamwallevel sensor assenbly and a float |evel

sensor assenbly; the diptube and the |evel sensor assenbly being nore
proximate to one another at their termnal ends than their ends adjacent

the top surfaces. - 18 transportable container for high purity, high cost, liquid chemical to
maximize dispensing of the liquid chemical content of the container at deviations from
an upright position without dispensing all of the liquid chemical, comprising; a shell
O comprising a top wall, a side wall and a bottom wall, the bottom wall having an internal
surface contacting liquid chemical with a smooth conical upward contour having a
lowest most point axially central to the container and forms a smooth curved surface
with an internal surface of the side wall, a first orifice being used as an inlet, a second
orifice being used as an outlet comprising a diptube through which the liquid chemical
is dispensed from said container with an outlet end adjacent the top surface and an
inlet terminal end adjacent the lowest most point, a level sensor assembly signaling at
least one level of liquid chemical in the container having an output end adjacent the
top surface and a terminal end containing a lowest most level sensing sensor adjacent
the lowest most point, wherein said level sensor assembly is selected from the group
consisting of an ultrasonic level sensor assembly, a capacitance level sensor
assembly, an optical level sensor assembly and a float level sensor assembly; the
( ' diptube and the level sensor assembly being more proximate to one another at their
terminal ends than their ends adjacent the top surface.
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