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PCT/ US98/ 26567 H GH PRESSURE QUARTZ GLASS BUBBLER
AVPOULE AND WEIPR@IY 5 BACKGROUND OF TRET/USERGH$TON

1. Field of the Invention This invention relates to a bubbler
anpoul e and assenbly for cont ai nment and shi pping of toxic and

corrosive liquid chem cal G‘WﬁR Ré(bURR'TZ' Ehgg!g %ﬁ)ubbl er anpoul e

and assenbly for contai nrrent of Iquid chem cal s
that can develop relatively high \’gﬁQPLEAN ‘%ﬁ E@tﬁfé Bri ef
Description of the Art 15 Many manuf act uring processes ut| lize

hi gh-purity liquid chemcals ch are entrained in a carrier gas for
such procedubes as seni conducﬁ&CKGRUUMEtQE THEHINVENTION: deposi tion,

wat er surface etching and cl eani ng, and the |like. These high- puri ty
liquid chem cals are shipped in and di spensed fromhigh purity

contai ners comopl v Figlofthe lavBAtions'. due to the 20 nature of the
di spensi ng process. The bubbl er assenbl ies are comonl y formed from

hi gh purity quartz gl l{ﬁ?gr pol yners,
anong ot her suitable .ﬁr'ﬁag ('anrvlggﬁaﬁ rqﬁ%k té’% '\%RBOIAIE% %éambly for
containment and shipping of toxic and corrosive liquid chemicals; and more
10 particularly to a bubbler ampoule and assembly for containment of uitra

high purity liquid chemicals that can develop relatively high vapor

pressures.

2. Brief Description of the Art

15 Many manufacturing processes utilize high-purity liquid chemicals
which are entrained in a carrier gas for such procedures as semiconductor
water doping, vapor deposition, water surface etching and cleaning, and
the like. These high-purity liquid chemicals are shipped in and dispensed
from high purity containers commonly known as “bubblers”, due to the

20 nature of the dispensing process. The bubbler assemblies are commonly
formed from high purity quariz glass, glass, silicon, and non-reactive
polymers, among other suitable materials. U.S. Patents Nos. 4,140,735
Schumacher; 4,851,821 Howard et al.; and 4,886,178 Graf, all describe
typical liquid chemical bubbler assemblies and systems that use liquid

25 chemical bubbler assembilies.
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Schumacher 4,851, 821 Howard et al.; and 4,886,178 G af, all describe
t ypi cal vﬂggﬁ; pem cal bubbl er assenblies and systemns thapcmggd,jﬁwl d 251

chemi cal” er assenbl i es.
Li quid chem cal bubbler assenblies are used in the follow ng manner
in the production of sem conductor wafers or other conponents. The

liquid chem cal i SLﬂuﬁi)%ﬂldaﬁbabﬁléah@erﬁﬁrés%féeused Hﬁhe foMswigbb! er
assenbly, which includes an anmpoul e and inlet and outlet valveS. The 5

ampoul e s pr gy flediy qé"%.%aubﬁ&ﬁbf §EhioanBkidr g \Rer éﬁm@gﬁﬁfﬂéomgp

t ube portlon a carrier

portion exten el ow t he. s ce of, the ¢ cal .in the,a The
anpoul e al so ﬂ'ﬁel é\/ r er%ﬁ?%lﬁg‘&ﬂﬂ inele 1.4 ﬂ@%ﬁpﬁﬂgf has

been saturated with the liquid chemcal is fed to the wafer processing. 10

station. The @ssembly. whichsinchdesian ampouie and inlgjlandeutietvalvegedibeand enters

the |iquid chem cal below the surface of the chemcal, where it bubbles its
way to thestoampoulénis proyided wittean driket niﬂetﬂmmdnr{emdtmahoﬂmtdks an upper

tube portion for admitting a carrier gas to the ampoule, which dip tube
portion extends below the surface of the chemical in the ampoule. The
ampoule also includes an outlet neck from which a gas stream that has
been saturated with the liquid chemical is fed to the wafer processing

10 station. The carrier gas stream is passed through the inlet neck and enters
the liquid chemical below the surface of the chemical, where it bubbles its
way to the top of the liquid chemical. The bubbling action creates an upper
area in the bubbler assembly that is saturated with the chemical entrained
in the carrier gas. The saturated solution is then drawn out of the bubbler

15 assembly through the outlet neck and fed into a high temperature
processing zone, or the like, where the chemical is exposed to the
semiconductor wafers or other components to be treated. The inlet and
outlet necks of the ampoule are fitted with valves that are manipulated to
control the release of the chemical from the ampoule. The ampoule and

20 the valves combine to form the bubbler assembly.

The particular fiquid chemicals which are used in the aforesaid

systems include, among others: 1, 1, 1-trichloroethane; 1, 2
dichloroethylene; phosphorus oxychloride; boron tribromide; and the like.

Some of these chemicals develop high vapor pressures while in use, and

2
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area in the bubbler assenbly that is saturated with the chem cal entrained
in the car.riwo 9930813 The saturated solution is then drawn outPGIUSYRB6ISTDLDI er
15 assenbly through the outlet neck and fed into a high tenperature
processing zone, or the |ike, where the chemcal is exposed to the

sem conductor wafers or othér conponents to be treated. The inlet and
outl et necks of higlepeassute vessels aretnesdedifoncantainmenth Jhissisparticulanly theed t o

control the release of the chem cal fromthe anpoul e. The anpoule and 20

the val ves conbicage withfthe mdreccomasivecthemisaistused for etching and cledhing
particular liquid chem cals which are used in the aforesaid syst ens

i ncl.ude, anong Qf o°nd or waférs r?ﬁ@k)?é(}ﬂ@ﬁ\hé’é%%maied ﬁnth the dlspenging; of the

di chl or oet hyl ene; osp Oor us oxyc boron tri brom de; he 11 ke.

gorre of these Ch cr)?eggxd h%?n %%qup%[}g té%é&:fﬁgmsféﬁggy%ler assemﬁﬁgs and

hi gh- pressure vessels are needed for containnment. This i articul arI y the
case wi th thé& nyhich Beussthechemigalsqaard U!ﬁé&ﬁbllﬂvt@mﬂhﬁt@dd twe!y

sem conduct or wafers. One problem associated with the di spensing of the
af oresai d cheni deigseesdiyiressurization withoahbreaking. t Tras isd pagicutar protiieime s

when the ampoules must be formed from high purity quartz glass due to
the nature of the chemicals they will be containing. Typical flat-bottomed
ampoules which are made from high purity quariz glass are capable of
10 being pressurized to pressures in the range of about fifteen psi to about
twenty psi before bursting. It would be highly desirable to have a liquid
chemical bubbler ampoule and assembly which could withstand higher

pressures without bursting.

15 BRIEF SUMMARY OF THE INVENTION
This invention relates to a liguid chemical bubbler ampoule and

assembly which is configured so as to be able to withstand higher internal
pressures without bursting. Bubbler ampoules and assemblies which are
formed in accordance with this invention can thus be safely utilized as high

20  vapor pressure chemical dispensing containers. Bubbler ampoules formed
in accordance with this invention include an inlet neck and an outlet neck,
and a chemical temperature-monitoring weil. The walls of the ampoule are
configured so as to enhance the strength of the assembly so that it can

sustain the necessary higher internal pressures generated by the

3
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S which house the chemcals, and their ability to withstand relatively.

high - rees of pressurization wthout breaking. Thi | cuI ar ,
probl em W099'm& t he anpoul es must be formed from high p%FTﬁ?%%g; .

gl ass due to the nature of the chemicals they will be containing.
Typi cal flat-bottoned anpoul es whi ch are made from high purity quartz

Sbout 111t oontH eic%i%a%%a‘wegeth@%iﬁﬁrﬁ?g‘ﬂeké pbRnf B HecHath ¥ Wl 0o
hi ghly desirable to have a chem cal fbbl r ampoul e and

assenbl y whi ch @Gmpwlsﬁem&gl%ng%pf the ampgulewall sselpatively:vasigdst i ng.
15 BRI EF SUMVARY OF THE | NVENTI ON Thi s

i nvention r el andshe ourvaturewfdhe corners andwfithe bottoposuriaceaf the ampausenbl y
which is configured so as to be able to withstand higher internal

pressures w t jalllis Selestively comrdliidd: ' Ingartiolilars, the bottofrewall beﬂwe/@meuﬁr e

formed in accordance with this invention can thus be safely utilized as

high 20 YapmBueshiker thaRthe Udealls HHid WheaBAR ditufvartiteii 1fe armoul es

f or ned I n accordance wt I Avention 1 nclu e an I n neck and an

the ampoul o apeper and ks Sﬁ?r%oofgéea e e Mt e tangtenne
assenbly so that it can tain t he necessary hi gher internal
pressures gen&om e sige wall to the top and bottom walls of the ampoule is more 3
gradual than in the prior art. Additionally, the bottom wall of the ampoule
may also be provided with an inwardly curved annuiar component which
10 serves to strengthen the ampoule.
It is therefore an object of this invention to provide an improved
liquid chemical bubbler ampouie and assembly which is structurally
modified so as to provide increased wall strength.
It is a further object of this invention to provide a bubbler ampoule
15 and assembly of the character described which is able to contain liquid
chemicals at higher pressures so as {o maintain the integrity of chemicals
which have high vapor pressures.
It is another object of this invention to provide a bubbler ampoule
and assembly of the character described which is configured so as to
20 provide a more controllable carrier gas flow through the liquid chemical.
These and other objects and advantages of the invention wiil
become more readily apparent from the following detailed description of a

preferred embodiment of the invention when taken in conjunction with the

accompanying drawings, in which:
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chem cal s contai ned therein. In order to enhance the strength of the walls

in the anpoulgs t hi ckness of the anpoule wall is selectipyglpsodiaked
and t he curvature o the coners and of the bottom surface of the anpoule
wall is selectively controlled. In particular, the bottomwall of the

anpoul e 5 1is made thicker than the side waIIs and the radius of

curvature of the uppe t[?ﬁﬂ e is enlarged
so that the transition BR?EﬁdH! evvaI ﬂ{mggéand bottomwal | s
of the anpoule is no n.th .1Qr ditionally,
the bottom wal |l of thﬁGaAﬂﬁtﬂ an V'e%%n%h%dﬁgeg\"iﬂ? &ﬁﬁatﬁ‘fg?san i nwar dl y
curved annul ar conponent whi ¢ 10 serves to strengthen the_anpoul e.

It is therefore P uglpechubblertamoukhmfr isrforraedirvacansdante with §ved

| i quid chem cal bubbl er anpoul e and assenbly which is structurally

nmodi fi ed so as tiavemtion;de i ncreased wal | strength. It is a
further object of this invention to provide a bubbler anmpoule 15 and

assenbly of tshe char gei@R idessddtibAg M&N@?théaﬁ?)o@léfék&ﬁ@l&lq‘hdé o1l
chem cal s at hi gher pressures so as to maintain the integrity of chemcals

whi ch have high ngssures It is another object of this
I nvention to provrde a bubbl er anpoul e

FIG. 3 is an expioded side elevational view of an inlet/outlet valve

assembly which is used in conjunction with the ampoule of FIG. 1.

10 DETAILED DESCRIPTION FOR CARRYING OUT THE INVENTION
Referring now to the drawings, there is shown in FIGS. 1 and 2, an

embodiment of an improved ampoule, which is denoted generally by the
numeral 2, and which is formed in accordance with this invention. The
ampoule 2 has a circular side wall 4, a bottom wall 6, and a top wail 8. The

15 side wall 4 and the top wall 8 are interconnected by a curvilinear corner
wall 10; and the side wall 4 and the bottom wall 6 are likewise
interconnected by a curvilinear corner wall 12. The bottom wall 6 is
essentially flat, and the top wall 8 is essentially curved upwardly and
outwardly. The ampoule 2 includes an integral gas inlet neck 14 that

20 connects with a gas inlet dip tube 15 which extends downwardly into the
ampouie 2, and tapers to a terminal nozzle opening 16 through which the
carrier gas stream is bubbled into the liquid chemicat contained in the
ampoule 2. The opening 16 is sized so as to accurately control the amount

of carrier gas released into the liquid chemical, and the size of the carrier

5
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and assenbly of the character described which is configured so as-to

provi de a“)(ﬁ)#gipg]gnt rollabl e carrier gas flow through the I#Mgsﬁ%m cal

These arid bj ects and advantages of the invention w become
nore readily apparent fromthe follow ng detail ed description of a
preferred enbodi nent of the invention when taken in conjunction with the

3 orPamying gasutishigs. The Widlin 2 aleq inddes anqtegral opties R 18
FIG lisat l, an, v cal -satu ated
bt oduci ng buaﬁf%%fawﬁﬁh?@e %ﬁﬁ@\\cq'@ LBl bafies B8b HrRaE (s Pibeling rom
I nventi on; Is a sectiagnal view of the anmpoul e taken al ong
line 2-2 of the ampwl@;Z 1Th%necks 14 and 18 are prpwided with sgalingansiiogkingde
el evational view of an inlet/outlet valve assenbly which is used in
conj unct i on winghgrdoves22cand:24 respiectivaly, in which sealimiand ledkimEaags 231 ON FOR
CARRYI NG QUT THE | NVENTI ON Referring now to the draw ngs,
there is shovgnd 25 réépectivelndre?moaifted. The ampoule 2 also is provided with a
close-ended temperature monitoring well 20 in which a thermal probe (not
shown) is placed so as to allow monitoring of the temperature of thé
contents of the ampoule 2. In order to strengthen the ampoule 2 against
bursting, its walls 4 and 6, and corners 10 and 12 are specially configured.
10 In an ordinary bubbler ampoule, the walls of the ampoule are all essentially
the same thickness and the corners are rounded with a relatively small
radius of curvature, i.e., about ten percent of the diameter of the ampoule
base.
The bubbler ampoule of this invention is sized and configured so
15 that the upper and lower corner radii of the ampoule have a radius of
curvature which is about thirty percent of the diameter or width of the
ampoule. The ampoule will typically have a diameter of up to about one
hundred forty mm. The inclusion of the restricted annular radiused rib 5 in
the bottom wall 6 allows the lower corner to be maintained at the thirty
20 percent radius-to-ampoule diameter ratio, while providing a maximum base
wall area so as to ensure proper support for the ampoule 2. The minimum

thickness T of the bottom wall 6 is at least about one and one half times

the minimum thickness of the side wall T°, which is typically about two mm.
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enbodi nent of an inproved anpoul e, which is denoted generally by the

numer al -2, Wab%H813h is formed in accordance with this i nveRETHNIS/26HE
afrpoul e 2 has a circular side wall 4, a bottomwall 6, and a top wall 8.
The 15 side wall 4 and the top wall 8 are interconnected by a curvilinear
cor ner wal | 10; and the side wall 4 and the bottomwall 6 are

|i kewi se i nt Refering aoitafiGy 3 amembediment ef adubpler assemblyhe bot t om
wall 6 is essentially flat, and the top wall 8 is essentially curved
upwardly and sealing valveawbich is n‘amtadmsmleeally byrtheunisserah30,ris ehowh. dlas i nl et
neck 14 that 20 connects with a gas inlet dip tube 15 which extends

downwar dl y i nt qvill be understoadrtivt kite Valve stch agdiustiatedint RIGY3is Imawited en
opening 16 through which the carrier gas streamis bubbled into the

liquid chem cal, ﬂfafﬁx' etk 4l K 1810 coﬁlﬂéié”tﬁ? ﬁungFaégé‘?ﬁBWg ?':Q\)aﬁ | zed

SO as to accurat Yy COﬂtI’O the a carrier gas’released into

the liquid gchemg.cal the

5 R e Tl iR Pl S0 ANGE QTRROR RSS! out 1 et
neck 18 t hr ough mhlch t he chenlcall y-saturated carrier gas strean1|s
expel | ed from PlasticTagterialpbig alye 3prs an&hapqdwaina angd inglades 8vivRie 3¢i t
seal i ng and | ocki ng ring grooves 22 and 24 respectively, in mhlch

seal i ng and | os¥iiclyextends irda the neck 14 or 18 on the ampouie 2. The nipple 32
includes a terminal portion 34 which telescopes into the ampoule neck 14
or 18, and an externally threaded poﬁion 36 which abuts the end wall of

10 the ampoule neck 14 or 18. An internally threaded lock nut 38 is fitted onto
the ampoule neck 14 or 18, and is operable to be screwed onto the portion
36 of the vaive 30, and is also operable to engage the locking-sealing rings
23 or 25 which are mounted in the grooves 22 or 24 on the ampoule necks
14 and 18. In this fashion, the valve 30 can be tightened down by the nut

15 38into séaiing engagement with the ampoule necks 14 or 18. The valve
30 includes a conventional internal valve stem 40 which can be
manipulated by a handle 42 to open or close the vaive 30 to flow of carrier
gas into the ampoule 2; and to open or close the vaive 30 to flow of
chemical-saturated carrier gas out of the ampoule 2. The valve 30

20 includes an externally threaded end 44 which is connected to a carrier gas
inlet line when mounted on neck 14, and to a carrier gas-chemical mixture
when mounted on neck 18.

The ampoule 2 is filled in the following manner. To commence the

filing operation, the ampoule 2 is filled with an inert nitrogen gas by
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5 and 25 respectively, are nmounted. The anmpoule 2 also is provided wth-a
cl ose- endaﬁ 9 yature nonitoring well 20 in which a ther pgiryigefiyger not
shown) i’s p so as to allow nonitoring of the tenperature of the .
contents of the anpoule 2. In order to strengthen the anpoul e 2 agai nst-
bursting, its walls 4 and 6, and corners 10 and 12 are specially
configured. @&énndcatingra mitrdgeages link o ¢he ampouleenetk ¢4 wid the wfive 8@ anpoul e
are all essentially t he sane thickness and the corners are rounded

with a relati yRunhtedh the neck14a¢hés/aqxie 30 onahe dhitlet néck1811i§)#émé\ié?i per cent
of the dianeter of the ampoule base. he bubbl er ampoul e

s | g el o 5 Bl OB B

rvature
e The

about thirty percept of d|a er, or width .
ampoul e wi | | B i@ tﬁﬁ\pgeﬁ"‘fﬁ the amp%'iﬁ ?Othgggﬁpg%gas Is gp“’erhundr ed
forty mm The |ncI u3|on of the restricted annular radiused rib 5 in
t he bot t ork wafrpmethe aropeule Zthreugh thegreck 18.0The flow oft nitragen gasowtof hirty
20 percent radius-to-anpoule diameter ratio, while providing a maxi nrum

base wd ampeoalesdthrouglo thiennecie1® preaients ambient dioand btherapabient 2. The
m ni mum thickness T of the bottomwall 6 is at | east about one and

?Sgl 22: r yt ;ggégntta%nantﬁhﬂarﬁbﬂtéﬂh@ thBi P GRE 2durrifthd filfng'Bidceds. OMeeC h is
the ampoule 2 is filled with the appropriate amount of chemical, the valve
30 on the neck 14 is closed, the nitrogen gas line disconnected therefrom,
10 and the vaive 30 is re-connected to the neck 18. The filled ampoule is then
ready for shipment.

It will be appreciated that the bubbler ampoule and assembly of this
invention can be operated at higher vapor pressures without a significant
danger of bursting. In certain end-use systems, automated opening and

15 closing of the valves on the ampoule can cause rapid internal pressure
changes that exceed present manufacturer ampoule strength
specifications, but which can be accommodated by the assembly of this
invention. The enhanced ampoule strength achieved by the configuration
of this invention also enhances shipping durability and operational safety of

20 the filled ampoules with respect to the ultimate user.

Since many changes and variations of the disclosed embodiment of
the invention may be made without departing from the inventive concept, it

is not intended to limit the invention otherwise than as required by the

appended claims.
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Referring now to FIG 3, an enbodi nent of a bubbler assenbly- seal i ng
val ve, whi ciwosyabersot ed general ly by the nunmeral 30, is shoRCT/USI8/26567

wi Il be understood that the valve such as illustrated in FIG 3 is nounted

on bot h of the necks 14 and 18 to conpl ete the bubbl er assenbly. The

val ve 5 30 will Y ically be formed from PTFE, or sone ot her

corrosi on-resi SWAAT IS CLAIMED;st i c material. The valve 30 is a T-shaped

val ve and includes a nipple 32 whi ch extends into the neck 14 or 18

on the anpoule 2. The nipple 32 i ncludes a termnal portion 34 which
tel escopes into the anpoul e neck 14 or 18, and an externally

t hreaded portion 36 phi Cm@%fbdﬂﬁiér%?ﬁbdlﬂ%lfor‘ﬁontéiﬂlngté"ﬁlgﬂrﬁiﬁk*ﬁigﬁeck 14 or

18. An internally threaded™ ock nut 38 1s fitted onto anpoul e

e vatue b, rﬁg%%zingb@a«@%ﬁm@%@&@ﬂéﬂe&@é £56 4 opring . 2°
23 25 2

14 and 18, 15 tHidh PRSAHGHPOUR. § b walkand 2 baitors il sAid dom ] a0 o S
15 38 into sealing engagement with the anmpoul e necks 14 or 18. The val ve

30 includes a chettamwalikaing nroenected iasaid sidewall by wadivaed spperand lower
mani pul ated by a handle 42 to open or close the valve 30 to flow of carrier

gas into the anpsmbess Rspecivelyy sajitbupper arididwet bernerd haviAg atradiuswof of
chem cal -saturated carrier gas out of the anpoule 2. The val ve 30

curvature which is about thirty percent of the width of said ampoule.
10 2. The ampoule of Claim 1 wherein said bottom wall is formed
with an inwardly curved annular rib which is located at an end of said lower

corner.

3. The ampoule of Claim 2 wherein said annular rib merges with

15 said lower corner.

4, The ampoule of Claim 2 wherein said bottom wall is

essentially fiat except for said annular rib,

20 5. The ampoule of Claim 4 wherein said top wall is essentially

curvilinear throughout its entire extent.

6. The ampoule of Claim 1 wherein the glass is quartz glass.

. T

SUBSTITUTE SHEET (RULE 26)



20 includes an externally threaded end 44 which is connected to a carrier

gas . wio'YoRbsi5 ne when nounted on neck 14, and to a carlfd-,qgsgsmsm
gas-cheni cal m xture when nmounted on neck 18. The
anpoule 2 is filled in the followi ng manner. To comence the filting
operation, the anpoule 2 is filled wwth an inert nitrogen gas by

7 conpect i Aglasbubsiee angpdbild foreohfining PMBRYWRIL RIGk 14 via

t he valve 30 nmount %d on the neck 14. The val vg 30 otrytheﬁ'gutlet neck

s o5 5 RSO el Sl o R o ot i b el ,
2 18. T

F1low of it og aysatism el s tob 4Lk BB ioRn el Bt ook & ’

prevents amnbi ent, air and ot her anbi ent contam nants fromentering the

anpoul e 2 dur Fald sige walliby, radiysedtpper apddewer cornefahgesg@gtjygpg, saids filled
with the appropriate amount of chemcal, the valve 30 on the neck 14

i s cl osed, 5t hampoulebaving ascarriergas inietmenktiategraleamf inone pikte withsaithe val ve
30 is re-connected to the neck 18. The filled anpoule is then r eady

for shipment. top wall and a carrief g4 inleb@ibanies isintsgrahand ihend plizeatittanpoul e
and assenbly of

sa|d mlet neck, said inlet tube extending downwardly into said ampoule,

and said inlet tube having an outer frustoconical surface which terminates

at a lower end of said inlet tube, said lower end of said inlet tube being

10 formed with a single carrier gas emission opening.

8. The ampoule of Claim 7 wherein said ampoule is circular in
plan view and wherein said side wall is connected to said top and bottom
walls by upper and lower curvilinear corners which have a radius of

15 curvature which is about thirty percent of the outer diameter of said side

wall.

9. The ampoule of Claim 8 wherein said top wall is curvilinear
throughout its entire extent.
20

10. The ampoule of Claim 7 wherein the glass is quartz glass.

11. A glass bubbler ampoule for containing a high purity high

vapor pressure liquid chemical, said ampoule having a side wall, a top wall

e ——

\\\\\\\\\\\\\\l\\\\\\\\\\\ \\\\
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i nvention can be operated at higher vapor pressures w thout a significant
danger of bwyobdisegis | n certain end-use systens, autonated oppETVUSS/2ES67 15
ctosing of the valves on the anpoul e can cause rapid internal pressure
changes that exceed present manufacturer ampoul e strength

speci fications, but which can be accormpdated by the assenbly of this

i nventi on. TheansBhetiom waosaid tan well@nd saichbetiert wall being conhegadsei on
of this invention also enhances shipping durability and operational safety

of 20 the fi bhidbidewall bysaﬂmséd uppereatd lowsrivornirs iraspectivelyr said
Si nce many changes and vari ations of the disclosed enbodi nent of t he

nvention may Beusmigallhaviayh mﬁﬁuﬂtﬁ&kﬁ%er S5hiER 1b BY Rt e BAR MRl !

i's not intende limt i nvention ot W se t S reqU|r by the

appended cl ai ng,
SUBSTI TUTE SHEE‘PGF@E@'%GSS of said side wall. w1 | 5 LAl MED: 1.
A gl ass arrpé)ul e for containing a high purity high vapor

12. The ampoule of Claim 11 wherein said side wall has a

thickness of about two mm.

13. The ampoule of Claim 12 wherein said ampoule is circular in
10 plan view and wherein said side wall is connected to said top and boftom
walls by upper and lower curvilinear corners which have a radius of
curvature which is about thirty percent of the outer diameter of said side

wall.

15 14.  The ampoule of Claim 13 wherein said bottom wall is formed
with an inwardly curved annular rib which is located at an end of said lower

corner.

156. The ampoule of Claim 14 wherein said glass is quartz glass.

N U B8R U
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pressure liquid chemical, said anpoul e having a side wall defining a%dt

5 of said anmpoule, a top wall and a bottom wall, sai dg'té-da\rmlr gaed/ (52“&

bottomwal | being connected to said side wall by radiu and | ower

corners respectively, said upper and | ower corners havi n@ﬁ%gﬁa gJ‘EB 2000

curvature which is about thirty percent of. the wi dth of

wherein said bottomwall is formed with an inwardly curved annular rib 10
which is | ocat egvﬁb.relgéﬁ-r}g of said | ower corners, and wherein said bottom
wal | is essenti f t for said annul ar ribs. 2.
Cancel | ed. 15 3. The anmpoul e of Caim1l wherein said annul ar
rib merges with sai d | ower corner. 4, Cancel | ed.

20 5. The anmpoule of Caiml1l wherein said top wall is essentially

curvilinear throughott itA olassiampasa fopcontaining a high purity high vapefhe anpoul e

of Claim1l wherein the glass is quartz glass. .
pressure liquid chemical, said ampoule having a side wall defining a width

5 of said ampoule, a top wall and a bottom wall, said top wall and said
bottom wall being connected to said side wall by radiused upper and lower
corners respectively, said upper and lower corners having a radius of
curvature which is about thirty percent of the width of said ampoule,
wherein said bottom wall is formed with an inwardiy curved annular rib

' 10 which is located at an end of said lower corners, and wherein said bottom

wall is essentially flat except for said annular ribs.

2. Cancelled.

15 3. The ampoule of Claim 1 wherein said annular rib merges with

said lower corner.

4. Cancelled.

20 5. The ampoule of Claim 1 wherein said top wall is essentially

curvilinear throughout its entire extent.

6. The ampoule of Claim 1 wherein the glass is quartz glass.

9
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g_" . 7. A gl ass anpoule for containing a high purity

I gh vapor pressure liquid chem cal’, said anp

wali, a top wall and a bottomwal |, said top \N#é%ﬁéghg%ﬁ?‘
wal | being connected to said side wall by rad,

corners respectively, said anpoule 5 having a car asﬂl et neck
integral and in one piece wth said top wall and a carrier gas inlet
tube which is integral an neck, said

i nl et tube extendi ng?dowfg@%?%nﬁ?gg@?c%téﬂm?a# ﬁgh@hﬁfy hlqh vapor i nl et
tube having an outer fru oni ca urfac whi.ch t a

end of said inl BfesSHid &@W'B%?a'éﬁaqp&” &having %P@F“(aﬂl é?%oe\%%égpégmd with
a 10 single carrier gas em ssi pel : he anpoul e
of C aim7 wher 8pforall, said dep Wa‘?§“8§?@d‘l°if°m wall being °°’H‘%F‘£ﬁ°e§ﬁ' nd wher ei n
said side wall is connected to said top and botto wal | s by upper

and | ower curvi sidgewall lwladmsgd\nnperramhloyeacqﬂraeisugsmctlvqlz. sad emPQre which i s

about thirty percent of the outer dianeter of said side wal | .
having a carrier gas inlet neck integral and in one piece with said top wall

and a carrier gas inlet tube which is integral and in one piece with said inlet
neck, said inlet tube extending downwardly into said ampoule, and said

inlet tube having an outer frustoconical surface which terminates at a lower
end of said inlet tube, said lower end of said inlet tube being formed with a

10 single carrier gas emission opening.

8. The ampoule of Claim 7 wherein said ampoule is circular in
plan view and wherein said side wall is connected to said top and bottom
walls by upper and lower curvilinear corners which have a radius of

15 curvature which is about thirty percent of the outer diameter of said side
wall.
-

9. The ampoule of Claim 8 wherein said top wall is curvilinear

throughout its entire extent.
20

10.  The ampoule of Claim 7 wherein the glass is quartz glass.

11. A glass ampoule for containing a high purity high vapor

pressure liquid chemical, said ampoule having a side wall, a top wall and a

10
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92 The anmpoul e of C aim8 wherein said top waII is curvilinear

t hroughout its entire extent. 20 The 61
wherein the glass is quartz gl ass. ]? assgfn?oé:ﬁa
containing a high purity high vapor pressure 1i qU| d che d
anpoul e having a side wall, a top wal'l and a n]:%aém
10 bottomwall, said top wall and sai bottom vval | being

connected to sgjg m wall, st s%ucﬁjf'op"\ﬁéli rfb?’si&‘ﬁbﬂ&ﬁ@véﬂ r%f%?ﬁleb@ﬂ% s@fr ners

lrg;gtecgln\éega ga bo]E t aving ‘a mnirmum thi ckness vvh| ch is at
sai d bottom wal ?‘g?géh&yr%%ﬁ%q %pp%atnggmk Iﬂ‘%ﬁes@f&ﬁ‘g ann r| b m?(r:ﬁl "
o el T e T W, R A g ot o7
12. The ampoul t%e%tcl%c?slsrgf %%ud suc? 4 e| sh‘rielrginsslaud bc%m waﬁlls formed with an

5 inwardly curved annular rib which is located at an end of said lower

corners, and wherein said bottom wall is essentially flat except for said

annular ribs.

12.  The ampoutle of Claim 11 wherein said side wall has a

10 thickness of about two mm.

)

13.  The ampoule of Claim 12 wherein said ampoule is circular in
plan view and wherein said side wall is connected to said top and bottom
walls by upper and lower curvilinear corners which have a radius of

15  curvature which is about thirty percent of the outer diameter of said side

wall.
14. Cancelied.

20 15.  The ampoule of Claim 11 wherein said glass is quariz glass.

11 _—
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wreas  \wal | s by upper and | ower
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(54) Tifle: HIGH PRESSURE QUARTZ GLASS BUBBLER AMPOULE AND ASSEMBLY

(57) Abstract

A bubbler ampoule and bubbler assembly for containing highly corrosive chemicals is configured so as to provide enhanced strength
which allows safe transport and usage of high vapor pressure chemicals. The enhanced assembly strength is provided by controlling the
ratio of the bottom wall thickness to the side wall thickness of the ampoule; and by providing properly radiused comers on the ampoule.




