METHOD AND APPARATUS TO HELP PROMOTE CONTACT OF GAS W TH VAPORI ZED
MATERI AL CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s pat ent
application is a continuation-in-part of U S. Application No.

10/ 201,518, filed on July 23, 2002 and entitled VAPORI ZER DELI VERY
AVPOULE. U.S. Application No. 10/201,518 is incorporated herein by
reference. TECHNI CAL FI ELD One or nore enbodi nents described in this
patent application relate to the field of vaporizers. BACKGROUND A
vapori zer nmay be used, for exanple, to deliver material in a carrier
gas to a process chanber of sem conductor processing equi prment such
as, for exanpMETEHE D AND WHRARAIEPSSTOiMBLPERDMOI T GEPINTIACTor m a

filmover a workpi ece OF @aAS WITIHVAPDRIZEDMRETERPAE, | ons toward
a workpiece for injection into the workpi ece. One vaporizer called a

bubbl er delivers vapor frommaterial in aliquid state to a process
chanber by heating t LWl i I nt,ad i ntroduci ng
a carrier gas at a c@é%ﬁ#@gE@%ﬁWﬁﬁgﬂyﬁﬁ&ﬁ al near the
bottom of the .container. The carrier. gas then becones . saturated w
vapor from t H8S PalgRliagrlisatian s co&@”{"‘ﬁﬁ'&“&??ﬁ %{bga&%m@ot @%W@oﬁﬂd
of the container. The saturated carrier gas is then transported to
the proeBdy ¢haBennd enfitigd YAPORIEERRBELIMERY AMBOUBE; .S tiwplcaiop Nre
delivered to a process chanber by heating the naterial to its

subl i mat @M. lénp acamerateddratein by exferemss- t he fl ow of a carrier gas past
the heated material. SUMVARY

TECHNICAL FIELD
One or more embodiments described in this patent application relate to the field of

vaporizers.

BACKGROUND

A vaporizer may be used, for example, to deliver material in a carrier gas to a process
chamber of semiconductor processing equipment such as, for example, chemical vapor
deposition (CVD) equipment to form a film over a workpiece or an ion implanter to accelerate
ions toward a workpiece for injection into the workpiece.

One vaporizer called a bubbler delivers vapor from material in a liquid state to a process
chamber by heating the liquid material in a container and introducing a carrier gas at a controlled
rate into the liquid material near the bottom of the container. The carrier gas then becomes
saturated with vapor from the liquid material as the carrier gas bubbles to the top of the

container. The saturated carrier gas is then transported to the process chamber.



At | east one disclosed apparatus conprises a container and structure
to help support material in the container with an increased exposed
surface area to help pronote contact of a gas wth vaporized
material. The structure for at |east one disclosed apparatus may help
support material for vaporization in the same formas when the
material is placed at the structure. At |east one disclosed apparatus
conprises a container and structure to help support material in the
container with an increased exposed surface area to help pronote
contact of a¥#pes fropy mareyal dep solichstaia mey bg delivsredda pipjesess qhamierdy heating the
| ayer deposition (ALD) process equi pnment. At |east one discl osed
appar at metedalripits seldimation frnzierasyre and diseating therflow of dwairer gappast the heatgdii d
material in the container with an increased exposed surface area to
hel p prmoatetid. contact of a gas with vaporized liquid material. At

| east one di scl osed apparatus conprises a container and one or nore
hol ders that define a support sur&aoeviaRyhel p support material in
the container with an increased exposed surface area to help pronote

contact of aaQ8sst whd NisAISRebpFRAud®nris&d a cq‘ﬁtﬂﬂ’ér?lﬁ& sthiduréto ﬁeﬁ?ﬁpp@ﬂe

di scl osed apparatus nmay have one or nore sidewalls along at 1east a
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I di scl d i
thr oug r\vﬁlb@awg%%%g Ili%treﬁ}ri%D T%g%%?c nr% forI zﬁg a(s)tsoglg fl?s@i%%‘é @é)é%raglg E}Pargr:]hl%ﬁnz%lgp?%

contal ner a re erst Ine a

hel p support materi.al. in the coptainer, with an.increased exposed

sur{ acdPRPEst SV RETRBP Ghip GUBOHERCE D iogRUerAl i PloSka gt 1 Socture.
material. A holder for at |east one -2 disclgsed apparatus nmay have
one or mor e ‘WalPISEORESTED BPPARTP USSR FtMAnshiaRh FIFIC R togkelp sppart
walls to allow gas to flow through the holder. At |east one disclosed
appar atgeRdipthesestamer with an mercasgid-xpered svriansraeecatio help psomdta ponteks of pgas
a support surface to help support material in the container with an

i ncr easwith wapougetimaterial for delivery to atomic layer deposition (ALD) process equipment.

At least one disclosed apparatus comprises a container and structure to help support
liquid material in the container with an increased exposed surface area to help promote contact of
a gas with vaporized liquid material.

At least one disclosed apparatus comprises a container and one or more holders that
define a support surface to help support material in the container with an increased exposed
surface area to help promote contact of a gas with vaporized material. A holder for at least one
disclosed apparatus may have one or more sidewalls along at least a portion of a perimeter of an
opening through the support surface of the holder to help define a passageway through which gas
may flow through the holder.

At least one disclosed apparatus comprises a container and one or more holders that
define a support surface to help support material in the container with an increased exposed

surface area to help promote contact of a gas with vaporized material. A holder for at least one

-



surface area to help pronpte contact of a gas with vaporized
material. A holder for at |east one disclosed apparatus nmay define a
support surface at |east a portion of which is over at | east
partially pernmeable material through which gas nay flow. At |east one
di scl osed nmethod conprises heating a container to help vaporize
material in the container, introducing gas into the container, and
delivering gas resulting fromcontact of introduced gas with
vaporized material to process equipnent. The container for at |east
one didelessdarnastpoaanbaycioas er werepwallsaad pre prangre passpesvtayprrithin pe of n
the container with an increased exposed surface area to help pronote
cont actmere vepllgasallgv gasvafowitkrodghntiedoldat.. The structure for at | east
one di scl osed nethod nmay hel p support material for vaporization in

t he sane forAnlest onhistldshe appatans eimprisesd @amdheatnd dre: @tniare holders tihi

| east one di scl osed nethod conprises heating a container to help
vapor i zrfifeh elippatt suffacelth Belp QUppUirRkteridl i HRAUSMGr §AE ah Hefbatdd@xposed
container, delivering gas resulting fromcontact of introduced gas

Wi th vapahlZeh RS fraholeRoRhOIrG dadWah vESRREd HaRBaPT O8RS, BFM IBREMe
and performng an atom c |ayer deposition process using the
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have structur support - mater| in the contai ner
i ncreased. expased, surface .area to help prenpte contact of a gas with
vapori fggla%ngtp ee?lll%af)& l?asterﬁ’(lilﬂgg'lm %‘ﬁra%( THE DRAW NGS One or nore
enbodi nents ar.e illggtiat d way of exanple and not limtation in,
Lhe 11 gur echidrst a5 dRelrEmey o SomP: Aeamein foRImeh o holis Paries BAEHY in
indicate sim/lar, elenents and in which: Figure 1 illustrates, for
one or tHoPUtARFRIrRBIFNg gag ity thespniziien gnd dellysERg gasrreswhiang fam gentact of
pronote contact of a gas with vaporized material; Figure 2
i |1 ust rinredsiced gis voevapprizadrieatenia delpreesss squipmentoWhel cedriaen fooat lepgsone
delivery in the
disclosed method may have structure to help support material in the container with an increased
exposed surface area to help promote contact of a gas with vaporized material. The structure for
at least one disclosed method may help support material for vaporization in the same form as
when the material is placed at the structure.

At least one disclosed method comprises heating a container to help vaporize material in
the container, introducing gas into the container, delivering gas resulting from contact of
introduced gas with vaporized material to atomic layer deposition process equipment, and
performing an atomic layer deposition process using the delivered gas. The container for at least

one disclosed method may have structure to help support material in the container with an

increased exposed surface area to help promote contact of a gas with vaporized material.



systemof Figure 1; Figure 3 illustrates, for one exanpl e enbodi nent,
a perspective, broken view of a vaporizer container having hol ders
to help pronpbte contact of a gas with vapor frommaterial supported
by the holders; Figure 4 illustrates, for one exanple enbodi nent, a
perspective view of a holder; Figure 5 illustrates, for one exanple
enbodi nent, a cross-sectional view of a holder positioned over

anot her holder; Figure 6 illustrates, for another exanple enbodi nent,
a perspective, exploded_view of a_holder positioned over another

hol der; Figure 7 illust PRIESDESGRIBHOMEF TEGRBAN B nent, a
perspective, exploded view of a holder positioned over another

hol der: Fi guPee @ more ggibpdimssts afeoitlusiragadterwaaleptrople abdaotrianitation in the
perspective view of a holder; and Figure 9 illustrates, for one or
nmor e enfipuesndithssccampyy/iydrasings) it vbichdike réfarences anlicuitanemilarofl errérgsiane in
3. -4 DETAILED DESCRIPTION Figure 1 illustrates, for one or nore
enbodi nghitls;, a system 100 that delivers a desired gas froma
vaporizer 110 to process equi pnent 120 coupled to vaporizer 110.

Vapori zer 1lour¥aRmistéRs, BRER drdtore BREEIiINESts, 3 FREmIUsRIP 2B af&3zes AL Rllps
130 coupl ed to vaporizer 110, and hel ps delivér to process equi pnent

120 gasyhaslbhiask Jfra%%%gvggtvglggﬁzgé mafigiaf: €Cei ved gas with vaporized

mat eri al . Vapori zer pports materi’al to be vaporized to help

i ncrease ex .al _tq be vaporized tpo.help
pronot e conf&g%ﬁ Qgﬁ hhgsf#\%%rg’e@%‘?r\?/eeoé 9‘%"5@%%4%‘“8‘5%& rf?oz‘%éla%ﬁ{neflzplr Ei (f)eg§ery In the
hel ping_to pr.ooote contact of the received gas with vapori zed

tewaog g‘

materi ar> 18Uel: 110 for one or more enbodi ments may be used to

hel p deliver_the resulting gas to process equi prment. ,
Figure 3 illustrates, for one example embodiment, a perspective, broken view of a

vaporizer container having holders to help promote contact of a gas with vapor from material
supported by the holders;

Figure 4 illustrates, for one example embodiment, a perspective view of a holder;

Figure 5 illustrates, for one example embodiment, a cross-sectional view of a holder
positioned over another holder;

Figure 6 illustrates, for another example embodiment, a perspective, exploded view of a
holder positioned over another holder;

Figure 7 illustrates, for another example embodiment, a perspective, exploded view of a
holder positioned over another holder;

Figure 8 illustrates, for another example embodiment, a perspective view of a holder; and

Figure 9 illustrates, for one or more embodiments, a system using the vaporizer container

of Figure 3.



120 at relatively higher flow rates. Vaporizer 110 for one or nore
enbodi mrents maybe used to deliver a desired gas to process equi pnent
120 in accordance with a flow diagram 200 of Figure 2. For bl ock 202
of Figure 2, material to be vaporized is supported in a container of
vaporizer 110 to hel p increase exposed surface area of material to be
vapori zed. Vaporizer 110 may be used to vaporize any suitable
material in any suitable one or nore states and/or in any suitable

one or nore forms. The nmateri t ri for one or nore
enbodi nents nay depend at IeaﬁtETﬁngﬁﬂﬂoq%éﬁgiﬂnpl e, on the process
or operation _to be perfornmed by process equi pnent 120. Vaporizer 110
for one or ngWedibeiarefosonny mae e@b@ﬂlm@nt@eppwﬁe@ew&ﬁbmsieﬁmm desired
material in a solid state. Vaporizer 110 for one or nore enbodi nents
may be gasdwnt ovammpigen 148 to plogess egapmess, 128myuded toabberizol 14 Vietogizeral 10
characterized by a sublimation tenperature in the range of, for

exanpl evapagifes auxdtertd aboei 28 agegfrons daebairttslI0aoaplpd axvapetisdry 1G,Qﬁd helps
degrees Celsius and a vapor pressure in the range of, for exanple,

appr oxi deiitvel 1y pidess ef@ipmen1 205K GesuiTAE Bovn ddddact OF the re‘cévé/@-@é%r\blﬁﬁ}apﬂaﬁlﬁkd
may be used to vaporize, for exanple, any suitable materral

conpri Sﬂnﬁlgriﬁo KQBori4eBl 10 %H?ﬁlﬁ@ﬁﬁ 6B vaﬁﬂﬁ@@fo I(e%cregéél ekbOWEH 6 Rce area

arsenic (As), ruthenium I ndi um ( , antinony (Sb), I|anthanum

Lot t o) %J*”T’{ﬁea‘)%"h%dﬂ??o e ?ﬁl‘é?ﬁ%rﬁf SRR i
hl d
cyol opent ac 8§70t BhER %Opﬁsﬁi“i%ﬂef%mcﬂ% PR g 1

trichlo i de A1013 tani um.i Odlcgjg)hge 3(eh¥r rthe cI rot at etr aene

cycl op rw,crrete 8 H{s nea(yéﬁt)s% esulting gas to process equipment
bi s(cycl opent adi enyl ) titani um di azi de, tungst en carbonyl (W(COYvy),

bi s(cycpgﬁémﬁﬁ’ﬁbﬁwl)qrﬁlpﬁ’éﬁ‘ie&m (1'1) (Ru(Cp)2), and/or ruthenium
trichloride (RuCl3). Vaporizer 110 may be used to vaporize any

sui t abl e solYaponaardrd P 4¢r dng oampresermbaglishents mayrbe ussd tadeliviepa desired gas to

process equipment 120 in accordance with a flow diagram 200 of Figure 2.

For block 202 of Figure 2, material to be vaporized is supported in a container of
vaporizer 110 to help increase exposed surface area of material to be vaporized.

Vaporizer 110 may be used to vaporize any suitable material in any suitable one or more
states and/or in any suitable one or more forms. The material to be vaporized for one or more
embodiments may depend at least in part, for example, on the process or operation to be
performed by process equipment 120.

Vaporizer 110 for one or more embodiments may be used to vaporize any suitable
material in a solid state. Vaporizer 110 for one or more embodiments may be used to vaporize,
for example, any suitable solid material characterized by a sublimation temperature in the range
of, for example, approximately 20 degrees Celsius to approximately 300 degrees Celsius and a

vapor pressure in the range of, for example, approximately 107 Torr to approximately 10° Torr.
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exanpl e, a powder, agglonerated particles, one or nore crystalline
bodi es, and/or a film A «crystalline body may have any suitable size
and shape, such as a tablet, brick, or puck shape for exanple.
Vaporizer 110 for one or nore enbodi nents may be used to vaporize any
suitable material in a liquid state. Vaporizer 110 may be used to
vaporize, for exanple, any suitable material conprising
tertiaryanylimdotris(dinethylam do)tantalum (Taimata), tetrakis-
(diethybanido titani um (TDEAT), tetrakis-(dinmethylamdg)titanium

( TDOVAT) Y2898 eiali0smayeHsehin VaRRRIZFo {4 FEAMRI A 40 e mptgHilgomRTISINg boron
pent aet hoxi de (TAETO, and bis ethylcyclopentadienyl)ruthen{un1££h)

( Ru( Et dBy2yhosrhosensi(Zk eonpeo(Gwr & franwrseiic @ atibepinmg Riphyndiem

to heat any suitable naterial in a solid state to a liquid state
prior tantimpap@sh)ziantaiyre (It tentakaim (Tl podinme(fr), kikOabboane (B1Hp,chafnium
enbodi mrents nmay be used to vaporize any suitable material having two
or nor etetachidrivie {HETIPS tircvnasn tefraclyrideUZtER), dainatrhRridé OhChRrathetalorganic
Vaporizer 110 may conprise any suitable structure to help support

mat er i af-diketonste cYMPRKI ARIBphitadByyl SWISIRBlG SNSRI (ChERY, AihindR ©
manner to help increase exposed surface area of the material. The
struct ug: f . | A ORE i _a suj tabl e
cont ai repuiRte PCET 85 (088, (1) R elo 8RB her BB oS M Bl
enbodi t ., hel uppor.t terial in the contai ner  t | p

i ncr eag@a%i@%b%é%&%@"@g‘%a@lw lg’?m‘t‘%%}‘?ﬁ{d&?ﬁmqne‘iaﬁ’toflgle[wéaggimxi nmum
exposed .surface are tﬂg material could have at rest in the container
absent RHEVCIGER R PRI RGP OB b bl ol 6B Floht Vengager
hel p support any suitable material for vaporization in the same form
as when!l0Heaseused 1 vaperigst any siteble sohid nateripd inany suitable foirs snetnasefor
material to be vaporized for one or nore enbodi nents may be manual |y
or aut campleah bywedraaggtbmerated particles, one or more crystalline bodies, and/or a film. A

crystalline body may have any suitable size and shape, such as a tablet, brick, or puck shape for
example.

Vaporizer 110 for one or more embodiments may be used to vaporize any suitable
material in a liquid state. Vaporizer 110 may be used to vaporize, for example, any suitable
material comprising tertiaryamylimidotris(dimethylamido)tantalum (Taimata), tetrakis-
(diethylamido)titanium (TDEAT), tetrakis-(dimethylamido)titanium (TDMAT), pentakis
dimethyl-amidotantalum (PDMAT), tantalum pentaethoxide (TAETO), and
bis(ethylcyclopentadienyl)ruthenium (II) (Ru(EtCp);). Vaporizer 110 for one or more
embodiments may be used to heat any suitable material in a solid state to a liquid state prior to
vaporizing the material.

Vaporizer 110 for or more embodiments may be used to vaporize any suitable material

having two or more distinct substances in any suitable state and/or form.



at the structure and vaporized w thout further preparation or
conditioning of such material. As one exanple, any suitable liquid
material nmay be placed at the structure and vaporized while still in
liquid form As another exanple, any suitable solid material in any
suitable form such as a powder, agglonerated particles, and/or one
or nore crystalline bodies for exanple, may be placed at the
structure and vaporized while still in that sane form The structure
for one or nore enbodiments may define in any suitable manner one or
nore mat er i a¥ apuBpoll0 mayrdogmsise any pépie stiyspoe to e suppalt materiahte be
container with an increased exposed surface area. The structure for
one or yvapeazainbedy setablk contpindein ang suimbinyaswer todislreincwastreaposed surdace area
nore material support surfaces in an interior region of the container
i n addi ¢fithemberiab Tetstrocaugundyaealefihed, pesitidted) andror keghl@MinGihy shieable
container. The structure for one or nore enbodinents nmay define in

an i nt e¢dn@findr @Y buRkblE BRNEQNTAE RAIcHRB Brr@he BPRBre BRI ntSMRPRED support
surfaces having a total surface area greater than a surface area ofp a

bot t om gkt AGK 1 cohifhet ﬂ)tfﬁa'iﬂ ﬁ’iElgasreeeQP@st Qlﬁrfaﬁg ?reg.%@ R Eriﬁl -lragtive toa
(0] e

structure for one or nore enbodi nents may ine a plurality of -7
ML er! Al dHRRCLo S LARR A bl REERI IBYE helilln RS ofANAUNEL 1 "
structure tor one or nore enbodinment’s nay efine one or hore

mat eri al gggﬁort surfaces that span different levels in the

. 8 . .
cont ai ner e structure for one or nore enbodi nents nmay define one

or nore material support surface f any suitable shape, or, contour.
The st r uct ur BePYPCIRoRone 5 E0re FBBRIERS Sosrhyle SHpor R GHEARls mstsrial for

general ly planar material support surfaces. The structure for one or
nore eYfBedTaen isthgsyme Krpras e the materal y plarsdyt the siredtinge lnHés mannepr e
material support surfaces. The structure for one or nore enbodi nents
may corptera tabpianosizéd fpr ofie trodere smbodidehismeaydreenauallyror aitorastenilaplaced
support surfaces. For one or nore enbodi nents where material to be
vapor i zatthed ssructoresandi vgporikzes tsatheutdfarther peepamtibh dr &indit@ning dftech asteridf As
for exanple, a powder, agglonerated particles, and/or one or nore
one example, any suitable liquid material may be placed at the structure and vaporized while still
in liquid form. As another example, any suitable solid material in any suitable form, such as a
powder, agglomerated particles, and/or one or more crystalline bodies for example, may be
placed at the structure and vaporized while still in that same form.

The structure for one or more embodiments may define in any suitable manner one or
more material support surfaces to help support material in the container with an increased
exposed surface area. The structure for one or more embodiments may define in any suitable
manner one or more material support surfaces in an interior region of the container in addition to
a bottom surface of the interior region of the container. The structure for one or more
embodiments may define in an interior region of the container one or more material support

surfaces having a total surface area greater than a surface area of a bottom surface of the interior

region of the container. The structure for one or more embodiments may define a plurality of
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crystalline bodies, the structure nmay hel p support and optionally
hel p contain such material over one or nore material support
surfaces in any suitable nmanner. For one or nore enbodi nents where
material to be vaporized is in a solid state in the formof a film
the material may be forned in any suitable manner over one or nore
mat eri al support surfaces. For one or nore enbodi nents where
material to be vaporized has two or nore distinct substances, the
structure for one or nore enbodi ments nmay optionally hel p support

di f f er epteda]supnonicuEfaess af didferpnt levelain the gerftaipert fThe smectirg frrgnglor wbor t
surfaces. The structure for one or nore enbodi nents may hel p support
any suieamtisidanents mey défingvoae or moes matena seppvet serfacs the ppordi figramtfl excdrsin ftior
vapori zation in the same formas when the material is placed over
such matoataimetl. Thpportursior bac e more embodiientsmpaynizfine oid @ haére nidderiy® support
vapori zed for one or nore enbodinents nmay be manual ly or

aut omatsufadds bt phpaeEble ¥Ripedn So@burTIhe stedagt fd ons WPROF emldith@f&mannd
vapori zed without further preparation or conditioning of such

mat er i alefindenanorS kERRAIS plATLY rrﬁl‘tgrfaﬁmlpgoﬂt icHetces. nﬁ{e%{l@th_re%yo&%rffﬁ&sed

C
over one or nore material” support surfaces -8 and vaporized while

Gl Lo ; - ; al
21y Sl 08 53RO 0BA: €10 A s M SRS S T
and/ or .Qne, or nor e cn¥stalé%§e.bodies for .

exanpl be é ed
over ordeoPURBIRdORAIY AT SHRRUFERS fip soBbrish AP biDbr o DRt nE ont pr
in that same form The structure for one or nore enbodi ments may
def i ne T HFTRLFPRAT SUA3fSfer at | east a portion of a materi al
support surface over any sujtable at |east artiajl%hperqeable )
mat eri al t o FORENGOISTE SMbodigeatsi veliere Batgdalye pevinpsigedisin a ligrid stiagy ina
suitable_gas to flow through the material support surface. By also
exposi riglig sipfedn hedpra ob ffonrxpmpleat pewdenaggmpuritedphrtities; andionme comondr e
mat eri al support surfaces, vaporizer 110 may hel p i ncrease exposed
sur f ac ergstatBnedfodidsctheratr@tira maythelpsepmapard apeidnally help contain such material over
one or more material support surfaces in any suitable manner. For one or more embodiments
where material to be vaporized is in a solid state in the form of a film, the material may be
formed in any suitable manner over one or more material support surfaces. For one or more
embodiments where material to be vaporized has two or more distinct substances, the structure
for one or more embodiments may optionally help support different substances of the material
over different material support surfaces.

The structure for one or more embodiments may help support any suitable material over
one or more material support surfaces for vaporization in the same form as when the material is
placed over such material support surface(s). In this manner, material to be vaporized for one or
more embodiments may be manually or automatically placed over one or more material support

surfaces and vaporized without further preparation or conditioning of such material. As one

example, any suitable liquid material may be placed over one or more material support surfaces

-8



The structure for one or nore enbodi ments nmay define in any suitable
manner one or nore passages that turn, curve, and/or wind in any

sui tabl e manner in the container. Such structure may then help
support material to be vaporized in one or nore passages to help

i ncrease exposed surface area of the material. The structure may
define one or nore passages of any suitable size and shape. The
structure for one or nore enbodi nents may conprise a tube to define
a passage. The structure for one or nore enbodi nents nay conprise a
seri es §1 wooptedvhilesilan bepid érm A sangthss exgapleT ey stitebleisoliémpisrialoneny
or nore enbodi nents nmay conprise an integral body defining one or
nor e passiable o isechstsrapomder agglomemnted partivhes candfvio ok oremos cnpstallomodies e
a plurality of bodies coupled to define one or nore passages. For one
or nor efoeatemblarndysbapiars onatode bamotombterial apgorizstelaces ahd vapdrizedrvlile still
state or in a solid state in the formof, for exanple, a powder,

aggl onepmahadapardrhc! es, and/or one or nore crystalline bodies, the

material nmay be poured to fill a portion of one or nore passages. For
one or norerjdRLERE §né’\$}§ﬁ&e RRb QbR hts s ﬁ}{@&b%&f%&l‘?ab'lé hiheRaSQdst 4
state in the formof a film the -9 naterl ormed i n any

sui t abl | SorIB O mb iAo OLH éu?QLeeoJeP W&%ﬁﬁ’le%{ A9 38&@!&@3@1&@&@ ﬁ{a’&erﬁﬂo

of an inner one Of "nore passag
enbodi

S oot el Supf IR e Vapoyiceg Rl ARG Sl o ZowThG %lbhséhfﬁ%a}

hel p support di.fferent substances of the material in different
passage¥PPerhgiriace. By g 8%(}8%&8@ %%%@3?%‘(@0 Tiery tHopEhens of vagiy

suitabl e nanner a nmesh of any suitable material to help supgort _
mat er i anategalisupRespRiFfagesdvaperia| )0 may helpdacressp sxrased shrfage area gF dig material
the material. As one exanple, such structure may conprise steel wool
of any‘@@pwmwﬁéedden3|ty For one or nore enbodi ments where materi al
to be vaporized is in a solid state in the formof, for exanple, a
powder, agglTwestrattedt fpaoid alnese eahodiments My@bﬁminemg Kiyisdbdd mbni@r one or
bodies, the material nmay be poured into the nmesh structure.
more passages that turn, curve, and/or wind in any suitable manner in the container. Such
structure may then help support material to be vaporized in one or more passages to help increase
exposed surface area of the material. The structure may define one or more passages of any
suitable size and shape. The structure for one or more embodiments may comprise a tube to
define a passage. The structure for one or more embodiments may comprise a series of coupled
tubes to define a passage. The structure for one or more embodiments may comprise an integral
body defining one or more passages. The structure for one or more embodiments may comprise
a plurality of bodies coupled to define one or more passages.
For one or more embodiments where material to be vaporized is in a liquid state or in a
solid state in the form of, for example, a powder, agglomerated particles, and/or one or more

crystalline bodies, the material may be poured to fill a portion of one or more passages. For one

or more embodiments where material to be vaporized is in a solid state in the form of a film, the
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The structure for one or nore enbodi ments may have one or nobre porous
bodies to help support material to be vaporized to help increase
exposed surface area of the material. Such a porous body or bodies
may be of any suitable size and shape and nay be formed using any
suitable material, such as a porous stainless steel of any suitable
density for exanple. Such a porous body or bodies for one or nore
enbodi nents may be charged with material to be vaporized in any

sui tabl e manner and/or nay hel p support material to be vaporized over
one or MaETial By beforacdin apy suijpblegnanngpigyany suikbl thiskness plops aileasbayortign
one enbodi nent may have pores of a larger size toward, at, or near a
first epfchnofnermalimsmalls ogcmyor arvge passagss.oforaons wainors engliodnentowherd material
or near an opposite second end of the porous body to help prevent

mat er i afo bervapdrezed pay iswwsormowty distinensebstant exgthis Beug@ok doisona @d ynope erabodiments
bei ng vaporized as gas flows into the first end of the porous body
and t hreugbptidnellPbelp ssppoadifféront@¥bsiantE0dN thd a2 861aA diffiicht Phsshdeg. por ous
body. For one or nore enbodi nents having a plurality of porous

bodi es, suchriRAg RSB bRSor e BRbodlRkhi ?Igiiy dRARd ful aﬁ?%ﬁlitabm{iﬂfer a mesh of
coupled in a container in any suitable manner. A plurality of porous

-10 bodjy ug{tégge 268l to rﬁ@{geslu a HLIRNLS bé@%(po&%e&il%f | gﬁﬂ%raﬁ)s%%&fﬂs%@ gace

and/ or c In a stac cont al ner. pOI’OS y in suc
st ack nQ e spaced, from . any subjacent. or an erj.acent
por ous BosE GhRbsaR ALGRRREMe, S e ERerE B SREP Yo Ber SRy Pl
may be def.in in an suitaBle manner to . hel p support .one or nore
bags. of SHEbeeonE B He ARty e maierinlia b vEPBBR 15gh ogpliGotHag the
formed _fromany suitable at |east partially perneable materijial, such
as a suPmaBhdonEaBPkne PAwE sagiomessted pariplps, and/pronseyr prose piysfalline bodies,
material to be vaporized in the bag while allowng a suitable gas to
fl ow ithe satenial baygbapelired inteaibemesh smetiae.erial in the bag to flow out
of the bag. The structure for one or nore enbodi nents may support
one or nore Bychubagdor oneexpoge embodinests aragdand otche nyaeg perpus bodiasrty help
sui tabl e manner to hel p i ncrease exposed surface area of material to
be vapaupz@tmarsalat®e vaporized to help increase exposed surface area of the material. Such a
porous body or bodies may be of any suitable size and shape and may be formed using any
suitable material, such as a porous stainless steel of any suitable density for example. Such a
porous body or bodies for one or more embodiments may be charged with material to be
vaporized in any suitable manner and/or may help support material to be vaporized over one or
more surfaces of the porous body or bodies. A porous body for one embodiment may have pores
of a larger size toward, at, or near a first end of the porous body and pores of a smaller size
toward, at, or near an opposite second end of the porous body to help prevent material in the
porous body from exiting the porous body prior to being vaporized as gas flows into the first end
of the porous body and through the porous body to exit from the second end of the porous body.

For one or more embodiments having a plurality of porous bodies, such porous bodies may be

defined, positioned, and/or coupled in a container in any suitable manner. A plurality of porous
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exanple, the structure nmay hel p support a bag to expose opposite
sides of the bag to expose surface area of material to be vaporized
at both opposite sides of the bag. For one or nore enbodinents, one
or nore bags of nmaterial to be vaporized may be placed in and/or on
the structure in any suitable manner. For one or nore enbodi nents
where material to be vaporized has two or nore distinct substances,
the structure for one or nore enbodi nents may optionally help
support different substances of the material in different bags. For
bl ock Zeuliesflormng or sope eypadimpnis may be Hefinednasitivasd, iasd/peequptedtina stack in a
vaporize the material. The material may be heated in any suitable
manner cootaarey. duioraisibedy evyueh astaclemay pngapngt bespaced iilos dngatibjacent or any
equi pnent to help transformthe material into a gas or vapor state.
The comduaeneeent goosusboéy drthestaek, enbodi ment s may define and/ or have any
suitable structure to help increase heated surface area in the

cont ai ner t orfeetctuRCbLRSrinEe EAbSdiRAkNY 39 HealiANn Ghy SBfaBleifMnnkito
the container. The container for one or nore enbodi nents nmay define

and/ or AY QBB oRdibl AleDagSSi AL Fo bvApeliRed wAa] ﬁgéa_%t bﬁ&ﬁir@gomi egned

area in the container relative to a maxi mum heate 11" surface ar
the cond.ain iQH1e%s D tyne, F I .
embod i 859 piifledy R BoRRRF BhonRibl BhOE sHE s SRl E Befior B brerinl fr
to hel p_increase.exposed ur[a e area of th erial. m i? defi ned
to hol FEBRFuR Houpoo et 875 adtied it e Pasdbnfuldund § fpiecti Lfiow
in the conptainer. For ?Iock 206, . as | intr%g ced into the
cont ai & tH‘F g%ﬁ?gfqri’ apor ‘EnﬁteE‘E‘JlriflgFt g\ pev ok tﬁﬁﬁ%&' i . Su%?ﬁ’é?rﬁ)E%‘Fe
110 maybe coupled to any suitable gas source 130 in any suitable )
manner S dqre EEPOEMERL MAYISERRArEONg 5 More $ush bagiip sxprse siacgayeand thedisges) in
manner. Because vaporizer 110 supports nmaterial in the container
W t h arenyseitabdsmennsg probedplingrenfezposed sarfaogapardf aeteriol ® beappuzedr diwiode
a larger interface area at which vaporized nmaterial may interact with
gas i n exhmplecthetanetar naythelheppdion bagel qapogeroppadite stienbiibt baf to expose
i ntroduced gas with vaporized materi al .
surface area of material to be vaporized at both opposite sides of the bag. For one or more
embodiments, one or more bags of material to be vaporized may be placed in and/or on the
structure in any suitable manner. For one or more embodiments where material to be vaporized
has two or more distinct substances, the structure for one or more embodiments may optionally
help support different substances of the material in different bags.
For block 204 of Figure 2, material in the container is heated to vaporize the material.
The material may be heated in any suitable manner to any suitable temperature using any
suitable heating equipment to help transform the material into a gas or vapor state. The container
for one or more embodiments may define and/or have any suitable structure to help increase
heated surface area in the container to help increase the rate of vaporization of material in the

container. The container for one or more embodiments may define and/or have any suitable

structure to help increase heated surface area in the container relative to a maximum heated
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Vaporizer 110 for one or nore enbodi ments may receive any suitable
carrier gas to help deliver any suitable vaporized material to
process equi pnent 120. By hel ping to pronbte contact of carrier gas
wi th vaporized material, vaporizer 110 may then hel p pronote
saturation of carrier gas with vaporized material. Vaporizer 110 for
one or nore enbodi ments nmay receive any suitable gas that is reactive
with any suitable vaporized material to deliver any suitable
resulting gas to process equi pment 120. By helping to pronote
cont act SUsCe Hes Biggeridingbeould have pbssor sugh drypirer Ferl onewspiore srabodiments, tesy
then help pronote chem cal reaction of introduced gas wi th vaporized
mat er i adttuctngetodwlp uppdrematsdel todd vhgorizap oy heleincitd® axpysed spdard azta df dast
in part, for exanple, on the material to be vaporized and/or on the
pr oces smaterigipedyelie definédtolielpentiod hest aby therabore dislp indgedspirenéd di2fice &04 in
one or nore enbodi nents where vaporizer 110 is to receive a carrier
gas, Vihpesitziger. 110 nay receive a carrier gas conprising, for
exanpl e, hydrogen (H), helium (He), nitrogen (N), oxygen (0), argon
(Ar), carborgdipRKDEE A daSls infOE(cOd iftdMhR ePntshedfd8pdiiZeR] 10 £Qntad? ONE
or nore enbodi ments where vaporizer 110 is to recelve a gas reactive
With v ; crial . . e s
For  exanBpiERdna Bl Vafluizel ERPRRSEL ckbitaTBun SREHKE TR, 130T 2 Rble
(NO. Va origer 110 for. gne_ or. {t}%re enbodi rrent.§ ﬁmlé recepve a .
i xt ur e B Ch RV PR B Hn P SOP TS ALY Spifabre We&ﬁ?e"fﬂ?ﬁ‘%i’%zer
inert gas, such as nitrogen (N) or helium (He) for _exanple. For
bl ock 208's PPEEISGREria) in \?}gﬁ?ﬁtélﬁ‘%rr"‘”ﬂﬁ}l Inarpassp erRatad pyrfage psatvagarzer L iy
over and/or through material being vaporized to help increase
cont acthelnssodde 3 larges inferéage gees apwvhich yapasizedmatepal may ipigsent widigas in the
Vapori zer 110 for one or nore enbodi nents may then hel p pronote
cont actcopfainer and didigbwe hejaspamimote soaprot ¢iZetodvatdgasarithdepprized raatgrial.
variations in the vaporization rate of the material and/or any
vari ati ons iVapbtieerddfdanine at inore @fibddiveentamay rezeide amy ritable chimiet jas to help
cont ai ner.

deliver any suitable vaporized material to process equipment 120. By helping to promote contact

of carrier gas with vaporized material, vaporizer 110 may then help promote saturation of carrier
gas with vaporized material.

Vaporizer 110 for one or more embodiments may receive any suitable gas that is reactive
with any suitable vaporized material to deliver any suitable resulting gas to process equipment
120. By helping to promote contact of introduced gas with vaporized material, vaporizer 110
may then help promote chemical reaction of introduced gas with vaporized material.

The gas to be received by vaporizer 110 may depend at least in part, for example, on the
material to be vaporized and/or on the process or operation to be performed by process
equipment 120. For one or more embodiments where vaporizer 110 is to receive a carrier gas,
vaporizer 110 may receive a carrier gas comprising, for example, hydrogen (H), helium (He),

nitrogen (N), oxygen (O), argon (Ar), carbon monoxide {CO), and/or carbon dioxide (CO;). For
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Vaporizer 110 may conprise any suitable structure to help direct gas
fl ow over and/or through material being vaporized in any suitable
manner. For one or nore enbodi nents where nmaterial to be vaporized is
supported over one or nore material support surfaces, vaporizer 110
may conprise structure to define one or nore passageways through one
or nore material support surfaces to help direct gas fl ow over

mat eri al being vaporized. Such passageway(s) may be defined, for
exanple, to help direct gas flow directly over material belng

vapor i z& caidre embedigerts agresigberzst &1 Gis feeceive 2 gos teadtive diithetapotiped
flowto circulate or whirl over material being vaporized. Vaporizer
110 f ormamealpvaperrer 16 fHoogireeivtes: gmyonpnyng, & exaypeucdriadl molaxidel (€00

di ffuser structure to help direct gas flow directly over nateri al

bei ng vidpodyl,zad canifiosxilON®). pvaboriegtl 108 onk bPitiotlerthoditidd Mapreckitt &l
over material being vaporized. For one or nore enbodi nents, the

St ruct WhBuire oPeki @mmwlthmfaweahna&&labﬁl @?@ﬁﬁaﬁﬁ@m@ﬁ%as @h&ods%ﬁf nm)
hel p direct gas flow over and/or through material being vaporize

For onqquhﬁgrﬁe ﬁ}@mﬁﬂﬁgdlnEntS where vaporizer 110 conprises
structure to he p support material to be vaporlzed over at Ieast

partially p % F%y ﬁ ted t hr ou Qﬁ
| east partl sz yfbtglﬁg(r)%resg Igl'u% ria IJ@W 00\79% Alié’ ]f'?Ctn%atggl ef)%l} 0gr
vapori z gor one, or wher e va orlzer ris
U R T SR I R e s ?m aéem
passages.that turn, curve, and/or wind in the container, gas may
be dir S{CF&T’aPHIF%fL‘?g Y apprizer 419 fox one prmeissatbesiments mexfhey belp ﬂ?’é&l’é-’ft? acrntact of
bei ng vaporized. For one or nore enbodi nents where vaporizer 110
conpr i sBgoduced;sasyvigh yaporedd meteral destitezay Malatiossiwgbe vapesieaionahte pbthge
vapori zed, gas flow nay be directed through the mesh to flow over
mat er i ahatpedl pyd/enpor varigtionsho thegnacaptranor o thevdpodzwienaterialliethe container.
vaporizer 110 conprises structure having one or nore porous bodies to
hel p  SVgpoeizér Itatneayi caimptiee ey suiipide smetyre gelsel Hivsut gmyflde othredbetirough
t hrough one or nore porous bodies to

material being vaporized in any suitable manner,

For one or more embodiments where material to be vaporized is supported over one or
more material support surfaces, vaporizer 110 may comprise structure to define one or more
passageways through one or more material support surfaces to help direct gas flow over material
being vaporized. Such passageway(s) may be defined, for example, to help direct gas flow
directly over material being vaporized and/or toward any suitable structure to help direct gas
flow to circulate or whirl over material being vaporized.

Vaporizer 110 for one or more embodiments may comprise any suitable baffle or diffuser
structure to help direct gas flow directly over material being vaporized and/or to help direct gas
flow to circulate or whirl over material being vaporized.

For one or more embodiments, the structure to help support material to be vaporized may

also serve to help direct gas flow over and/or through material being vaporized. For one or more
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fl ow over material being vaporized in one or nore porous bodies
and/or to flow through material being vaporized over one or nore
surfaces of one or nore porous bodies. For block 210 of Figure 2, gas
resulting fromcontact of introduced gas with vaporized naterial is
delivered to process equi prent 120. Vaporizer 110 may be coupled to
any suitable process equipnment 120 in any suitable manner to deliver
the resulting gas to process equi pnent 120. Because vaporizer 110
hel ps pronmote contact of introduced gas with vaporized material, gas
for onecbodipsenis shEtsdianeives | Hhgomnsisnstrusir edeimupperhmateoink taiba appasized
vaporizer 110 at a relatively higher flowrate to help deliver the
resul t i ogprgblsagipagial bericaldk yatdirighens fltwwmayaedirtded throgbdls: @ desispraetidlly
120. Vaporizer 110 for one or nore enbodi ments rmay be used to deliver
any sui patieablgamtdiial to flisethrongh myatsial beihd eappeintd: Fud uhé 6 mpre@RdBdinidatde
performed by any suitable process equipnment 120 in response to

recei Vi {ferk Repdtikt YBY éﬁ@és stMBRey to 28l shfbri MhteARQ0 8 vARERed in one or more
enbodi ments nay be used to deliver any suitable gas for use in any

sui t abl g sehpefiauny %9% HRRRSikd ﬁ’i"che(&)\{ er ¢hs I %ﬁﬁsb fé&teﬁﬁhroﬁ%:]the

exarrpl e an atomc ayer deposition OCEeSSs, asma en

atom ¢ hayeq QS%Q}_&? %%@%R@mﬂﬁﬁ&ﬁ%ﬁ ) e&m IT(?IJ 09%1%' 1 rﬁtboedlme %s where

vapor dep05| Ion rocess asma ennanced
vapor d%903|tH9§ é PECVD) e _enbodi ment s

roces

vapor i ZBiPOR4G 1 CpBPHR PTR gL 3?%166#8%553% Relg ¥ pRE AT eap o ey B
an atom.c | ayer |t|o ALD) process that, uses multiple bursts of
del i ver &gV nlj%@e ahted o temedh g £log9ver materiphhegnesraparizsdn doF anceorape
nonol ayer, at a tine, vaporlzer 110 for one or nore enbodi ments may
cont i nuEnRasimenss hereyarozsr bl aprises SCTE hviisans osmerqpaseis bogis to help
whi | e process equi pnment 120 is not draw ng any gas from vaporizer 110
bet weersupperh matarisl t.be vBperingd egay Apwrmadre diteOted thppeght sncraimere pdrotobdsies to
vapori zed to hel p i ncrease exposed surface area of nmaterial to be
vapor i ziéaw beerhedterigd beinp tveparizad acdneok nfoecpirvetbogdiss amd/bhtoviwothirgigtl material
mat eri al ,

being vaporized over one or more surfaces of one or more porous bodies.

For block 210 of Figure 2, gas resulting from contact of introduced gas with vaporized
material is delivered to process equipment 120. Vaporizer 110 may be coupled to any suitable
process equipment 120 in any suitable manner to deliver the resulting gas to process equipment
120. Because vaporizer 110 helps promote contact of introduced gas with vaporized material,
gas for one or more embodiments may be introduced into the container of vaporizer 110 at a
relatively higher flow rate to help deliver the resulting gas at a relatively higher flow rate to
process equipment 120.

Vaporizer 110 for one or more embodiments may be used to deliver any suitable gas for
use in any suitable semiconductor process to be performed by any suitable process equipment

120 in response to receiving the delivered gas. Vaporizer 110 for one or more embodiments may

be used to deliver any suitable gas for use in any suitable chemical vapor deposition (CVD)
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vaporizer 110 for one or nore enbodi ments may produce gas and deliver
gas to process equipnent 120 with reduced or mnim zed concern for
providing a sufficient flowrate of delivered gas when drawn by
process equi pment 120. Vaporizer 110 for one or nore enbodi ments may
be used to deliver any suitable gas for wuse in any suitable ion

i npl antation process. Operations for bl ocks 202, 204, 206, 208,

and/or 210 may be perforned in any suitable order and nay or may not
be perfornmed so as to overlap in tinme the perfornmance of any suitable
oper at | BFAcsHF surhasyiopersals g pwplielaypraienesidm (AAD)pnecess apjssma epleaneed al
in the container may be heated for block 204 as gas is introduced

i nt o t heomoriayr depositon (BEAER) pB6ess A inhaligigande slaniba drapar depositent (MOCVD)
Wi th process equi prment 120, vaporizer 110 may be wused to deliver any
sui t abl grogas, dra phisyhaenhdnabd ehemtnl papndedBitioa PESVDY phakesspur pose. As
used in this detailed description, directional ternms such as, for

exanpl e, t opForlaé boMbre dathodARdhtshONMe R rivdad 0TiPh dehreat BNrscdsPequipment
descri be vaporizer 110 relative to one frame of -15 reference

regar dl e85, ?ferf&@/“dﬂ/ APRIJ IE%&%E%E é%%ﬁqg? Qi ARHLAR orhitivered

maybe oriented in space. TO SUPP MATERI AL W TH

e S PRI L S 05, B 5 IO BA P

conpri a con Vi ng ne-or
support_surfaces to,.help support material to he i ncrease exposed
U T ac e B SRRl m R B b anh oot Agprod MBS R APR 120
enbodi ne E, a container 300 having a plurality of holders 310, 320,
330, 34BRloygEcesyARIRBENt &Y iSTiohgrardimyieay Boyspeiter | L betyeassush pursts.
321, 331, 341, 351, and 361. The container may define in any suitable
manner Bergussiiapeibice | Hhauppertypigrialip be vanorizedgihshpsingrqasgrexposed perfage arca of
nore hol ders may be defined, positioned, and/or coupled in any
sui t ablmaterial to be vaporized to help promote contact of received gas with vaporized material,
vaporizer 110 for one or more embodiments may produce gas and deliver gas to process
equipment 120 with reduced or minimized concern for providing a sufficient flow rate of
delivered gas when drawn by process equipment 120,

Vaporizer 110 for one or more embodiments may be used to deliver any suitable gas for
use in any suitable ion implantation process.

Operations for blocks 202, 204, 206, 208, and/or 210 may be performed in any suitable
order and may or may not be performed so as to overlap in time the performance of any suitable
operation with any other suitable operation. As one example, material in the container may be
heated for block 204 as gas is introduced into the container for block 206.

Although described in connection with process equipment 120, vaporizer 110 may be
used to deliver any suitable gas to any suitable equipment for any suitable purpose.

As used in this detailed description, directional terms such as, for example, top, bottom,

up, and down are used for convenience to describe vaporizer 110 relative to one frame of
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manner. The container may define one or nore interior regions of any
sui tabl e size and shape. The container for one enbodi mrent nmay have
one or nore sidewalls, a bottomwall, and/or a top wall to help
define an interior region of any suitable size and shape. The
container for one or nore enbodinents may define in any suitable
manner any suitable one or nore openings through which material to
be vaporized may be placed over, on, and/or in one or nore holders in
an interior region and/or through which one or nore holders may be
i nser t e@farence regardless of how vapasigeohl 0 orieay exmpaaericr! vapsrizget | hrmapbeorignted in
nore openi ngs of any suitable size and shape and in any suitable

| ocat i ospae®| ative to one or nore interior regions. The container for
one enbodi nent may have a bottomwall and one or nore sidewalls to
hel p define an interior region of any suitable size and shape with an
opening of any suitable size and shape at or near the top of the

cont ai NEXABENE STRYCIPRESTO SUPPORIOMATBRIALI WIS INCREAKER SR FACEATEEA
exanpl e enbodi nent of Figure 3, container 300 may have a bottom wal |

having a suryaeezs1i8 03 nrSédEhbntSAdy tnbgdd c%‘ﬁ{aiil{éfhgvi%g one or

general ly cyli'ndrical interior region in container 300 w
gener al b o[cﬁ:}g ltnﬁ'lgeoﬂ'e B9k ﬁ%@p&‘? ?lfrfaé&eto th?l% sﬂ%peo(fpﬁgt%hﬁqg h§18 anréqgg
i nner dianmeter o genera cylrndrical interior regron for one
or nore_enbadi ent s %ejr11he nge of, for ex e, .. .
appr oxi RRDEEY AR AL e o PR Te LA 'S o SRES-wlF Papodiet @ container
enbodi t may be, &@r exampl e, approximately 3.75 inches. The
cont ai mil BegE AR GEPAIGRE iy aviD. AXbapa.oRe ki fenipgrepasghve support
sidewal I s to help define a generally par al | el epi ped- shaped interior
regi on UH2¢9sS 1 1cPds A lndsLi5L+nd 3§éner al |y rectangul ar opening at or
near the top of the container generally opposite the bottomwall.
The cont ai nefhefeontatngemeytelghienaany smtpbleananner anypuitzble oneomenae imterice
sidewalls, and a bottomwall to help define an interior region of
any suiregibheinsilreh amchrsivap bolderts magrbealpfindd) gosidioned and Su ic bt deinking euicibte
shape on a side of the container. The contai ner for one enbodi nent
may manner. The container may define one or more interior regions of any suitable size and shape.
The container for one embodiment may have one or more sidewalls, a bottom wall, and/or a top
wall to help define an interior region of any suitable size and shape. The container for one or
more embodiments may define in any suitable manner any suitable one or more openings
through which material to be vaporized may be placed over, on, and/or in one or more holders in
an interior region and/or through which one or more holders may be inserted into an interior
region. The container may define one or more openings of any suitable size and shape and in
any suitable location relative to one or more interior regions.
The container for one embodiment may have a bottom wall and one or more sidewalls to
help define an interior region of any suitable size and shape with an opening of any suitable size

and shape at or near the top of the container generally opposite the bottom wall. As illustrated in

the example embodiment of Figure 3, container 300 may have a bottom wall having a surface
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have a top wall, three sidewalls, and a bottomwall to help define a
general ly parallel epi ped- shaped interior region in the container
with a generally rectangular opening at a fourth side of the

contai ner. The contai ner for one or nore enbodi nents may define one
or nore interior regions of any suitable size and shape to hel p heat
material in such interior region(s). For one or nore enbodinents
where material in the container may be heated through one or nore
sidewal | s of the container, the container for one or nore

enbodi n¥Htasd gidewal 32 tcahﬁhed@”mgatg@aemlrhx exlindrical indgriespegion Hedoptaingp peft with
material in the container in proximty to a sidewall. The contai ner
may be 4 ganmeadlyictrcdanopsuing abbreneamihn éop afsontginan300s ik atviee dizateter ofithe The
cont ai ner for one enbodi nent may be fornmed using any suitable

mat er i adentdaly cyl@ldpisaldntedotciegion &ir onk or helgenitedimandmbnbe 2 the aanhebf) for
vaporize material in the container. Exanples of suitable materials

for thexampleabpiRoxitiely NilcHéiao apprbligdately b Mchéd An@Tor &ie%o@ﬁ&n?frﬁ? be, for
al um num al um num al I'oys, -17 copper, copper alloys, silver ver

al | oys, exh@pf, aﬁyr&hﬁﬂategl 265 i @haP ik %m&ﬂé@f@} Snd BhIdiRint m gqlagceé b¥bm wall

i nconel , nonel’,” and/ or" one or nore polyners. The contaln or one or

el T Ry I SN S L

| | ustrat t
|t ogr ooy VACee BT e S SRR A remebt an s A By
from separate i eces. The contai ner for one or nore enbodi nents
maybe dﬁmaaguh? o ¥alvent i onal anpoul e used for vapori zing

material for delivery to proceSS|ng equi pnent . Any sui t abl e nunber of

one or nor e Hsicgeieichiny opecrbidimer mayduve p el speipoRoEsidstels, apda

any suitable container in any suitable manner to help increase

ex pos edostamfwa btodebpdedine amitteriar a¢gionreliany guitabld sszerpmdishapeofithoarcopsningof e

hol ders may be used for one or nore enbodinents to help support

mat er i anyisnitabie 3ire @rdishaperengd Kde affthacataiteal Mae cortdiherdor omecheaddtknt may
have a top wall, three sidewalls, and a bottom wall to help define a generally parallelepiped-
shaped interior region in the container with a generally rectangular opening at a fourth side of the
container.

The container for one or more embodiments may define one or more interior regions of
any suitable size and shape to help heat material in such interior region(s). For one or more
embodiments where material in the container may be heated through one or more sidewalls of
the container, the container for one or more embodiments may define an elongated interior
region to help support material in the container in proximity to a sidewall.

The container may be formed in any suitable manner using any suitable material. The
container for one embodiment may be formed using any suitable material that helps conduct heat

to help heat and therefore help vaporize material in the container. Examples of suitable materials

for the container may include, without limitation, stainless steel, aluminum, aluminum alloys,
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exposed surface area relative to a maxi mum exposed surface area the
sanme total anmount of material could have at rest on a bottom surface
of the interior region of the container absent any holders in the
interior region. For one enbodinent, material to be vaporized nmay
optionally be supported on a bottom surface of an interior region of
a container in addition to being supported by one or nore holders in
the interior region. Any suitable nunber of two or nore hol ders may
be used for one or_nore enbodinents to hel p support material in an

i nt er i gfoPPegFaRentlloys.cdnerasiber alloysdpad higkelickad, grephite, earpmisgeateniada of

t he surfaces defined by such holders to help support material is

gr eat erhasteHoy, tilvonslimbacearsly@ane br moteqtolomers UT icamatanfer fdv@nk ot awotor
region. One or nore holders for one enbodi nent may be defi ned,

posi t i osmsithdiraand may e tped usitg a bahposite pP@Gierinie18ydréd mh@rikle, andee linéged
at different levels in a container. One or nore holders for one

enbodi rRkridRY ARBowlBfcon@her POSE ihRRAEd irPRE tQImAOHRbAEmER oe{dures ane
or nore support surfaces over a bottomsurface in an interior regl on

of ac %Qﬁ%g%rmteécapﬁdﬁrgﬁ%l%thntQiBexj;ﬁag ttlgertdﬂglgm&lﬂl%nf rﬁ?y ?&2{6?1?5&%?15 BB atd®

defined, poOsitioned, or cou Ine a plu support

o PrgbTfh Ll GSL gk L AT MRS g
botton1s§iface 301 to defineeigﬁggg% surface 311 over bottom surface

301, hoPELIT3RPTIARE Bateriy] ferd WEFSSHSISAeP™ % t o define support
surface 321 over,s%ppor syrface 31&% hol der, 330, nmay be positioned
over hol der “R0Pla8FMAY A GppeT Foxdijdsrmashe drflard. oapHeRed: arf/orcoupled
321; hol der 340 may_be positjoned over holder 330 to define support
sur f acdn3ay sutable cguép@r in agnyspizable mamer thisiniisereasoxpesgd sarfgrs srqaiddned
over hol der 340 to define support surface 351 over support surface
341; anvethedldémy3etebhayunzer pdeie dramed hobders niayl betawse 30 onoordediene
support surface 361 over support surface 351. Although illustrated
i n the smbtadphentetothehh suppdrt mhteHalgtmae iBerds re@omef a Sinkairked ddras i8dk8ased 20,
330, 340, 350, and 360, any suitable nunber of one or nore hol ders,
such  exposed surface area relative to a maximum exposed surface area the same total amount of
material could have at rest on a bottom surface of the interior region of the container absent any
holders in the interior region. For one embodiment, material to be vaporized may optionally be
supported on a bottom surface of an interior region of a container in addition to being supported
by one or more holders in the interior region. Any suitable number of two or more holders may
be used for one or more embodiments to help support material in an interior region of a container
such that the total surface area of the surfaces defined by such holders to help support material is
greater than the surface area of a bottom surface of the interior region.
One or more holders for one embodiment may be defined, positioned, and/or coupled to
help support material to be vaporized at different levels in a container. One or more holders for

one embodiment may be defined, positioned, and/or coupled to define one or more support

surfaces over a bottom surface in an interior region of a container. A plurality of holders for one
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as three, four, or five for exanple, may be used for one or nore

ot her enbodi nents. Any suitable anount of any suitable material in
any suitable one or nore states and/or form may be placed or forned
over, on, and/or in one or nore holders in any suitable nmanner. The
material may conprise, for exanple, a solid and/or a |liquid. Were
the material to be vaporized conprises a solid, such material may be
in any suitable formsuch as, for exanple, a powder, aggl onerated
particles, one or nore _c stalline bodies, and/or a film Material to
be vapdrrodagent é‘i‘aydjﬁéieﬁﬁ%’é apstened rangl/os goyrles i defings pluelitgef sepparewraces
over, on, and/or in one or nore holders in any suitable manner.

Mat er i adt differers lepglson azentaihor. one enbodi ment may be autonmatically

pl aced or formed over, on, and/or in one or nore holders in any

sui tabl e rranm:eiilusttmédig tlaﬁ‘lgxaﬁmidemﬁijodirﬂqm bpFRignie.3, Melder3 18l mdybeymsitioned over
vapori zed for one enbodi nrent may be placed over, on, and/or in one or
nmor e hadadenssurfatd 30100 AbRhRPpbiD sighRe 811 HR Bolins Surfick BoatholdRaS20 May be
portion of a bag forned from -19 any suitable at |east partially

per meall RiFBEEE R holdSULID 18 JefnSHbhAPLRLEETPI RRE Sl%%t)ﬁ rshﬂcefﬁ'i holder 330
exanple, to help support naterial to be vaporlz in the ile

;Qt o a’?‘%é?*ﬁ%@l*‘?°‘mﬁdgv§iooﬁ%vd°?% fupbolf sl d/ 39E00 SHARAT S“Ifgv‘%p@grli sed
h;c’,f dZE ol 380 mag e B¥idied ﬁvsﬁﬁo?%es%%@ @%ﬁ&agﬁaﬁﬁuﬁﬁe qi&fergugm fisfgce
O i oy R %5831?33&'33%1@”” et B 0t 140 5 defind auprir uFiace 11 1 s

enbodi ment e at least partially coated with material to
vapor i zSéafa?erﬁ‘ényn%laﬂléeaéﬁ% mf?é[r‘i’ﬁé’PmP@P@ﬁ&t"ﬁﬁ holder By e Aafing gepport Sﬁﬁav@ 361
support surfaces. As one exanple, a suitable material, such as a
met al coRpsuprort surfacg 3l élﬂlmbléuaﬁi@tede@ltheapmple ¢mbodimenoofdigyre Aws esing
support surfaces, and then cool ed. As another exanple, a suitable
mat er i adfix hddek 3 a(s 320, 3961 340, 3ohphe 260, any ex@bielnembenyf dne od msoholéas,isncta
sol vent and applied over one or nore

as three, four, or five for example, may be used for one or more other embodiments.

Any suitable amount of any suitable material in any suitable one or more states and/or
form may be placed or formed over, on, and/or in one or more holders in any suitable manner.
The material may comprise, for example, a solid and/or a liquid. Where the material to be
vaporized comprises a solid, such material may be in any suitable form such as, for example, a
powder, agglomerated particles, one or more crystalline bodies, and/or a film. Material to be
vaporized for one embodiment may be manually placed or formed over, on, and/or in one or
more holders in any suitable manner. Material to be vaporized for one embodiment may be
automatically placed or formed over, on, and/or in one or more holders in any suitable manner
using any suitable equipment.

Material to be vaporized for one embodiment may be placed over, on, and/or in one or

more holders while contained in one or more bags with at least a portion of a bag formed from
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support surfaces foll owed by renoval of the solvent. Material to be
vapori zed for one enbodi nent may al so optionally be placed or forned
over a bottomsurface of an interior region of a container. One or
nore hol ders for one or nore enbodi nents nmay be separable from one or
nore other holders and renovable froma container to help facilitate
cleaning and/or refilling such holder(s). One or nore such hol ders
may be placed in a container in any suitable nanner. One or nore

hol ders for one enbodi nent may be manually placed in a container. One
or nor eanylsoitabde & least pastiallyeneboebhematerislysish anaswimhic ahbynpinaicsa Hn a
container in any suitable manner using any suitable equipnent. The
pl acenmexxiampte, fodrebmsipport ofateniat @rhicalapaized iraths bppwhile slioviag e sdifablegzas to flow
renovabl e hol der may be performed prior to, while, or after the

hol der it tht B&peshdidt vhpe froRORiaRAER the b4Q tA\IpW LB thy ba, VigEBRMabbe

hol ders for one enbodi nent may optionally be placed in a stack in an

i nteri Ofaph@Ldddr Qe bl Hﬁgbe PaBddisat, ich aﬂﬁor?ﬁ@ﬁ’é h&re@Bfers while
reanabIe hol ders for one odi nent may be pl aced in a container

o secord it in O Fradie bUESKANE 108 « PR EED L BRRM fitndiny SHALR L
rest OQh&QﬁHakkﬁ& agm dgFHl ggaéﬁgﬁﬁi%guent holder may then be

pl aced Th e con alne op holder in the container
One or nore hol ders r 0 e enbpglnent na $Iaced i ner

on

Lo rest i 1T R HEE GO B TeeHBEB e T BN bt g aatenal t
enbodlnent may be placed in a cqontaiper to rest indirectly on
anot her SW@P%’%"d\}% éWesuﬂfﬂaJP MERAGHP dormea flgspyer opg orgRgre SHPROT SRS IAS one
structure is placed over the other holder. One or nore hol ders for
one enissamnpient sutiapleeaigiaoach pve welabermalerefor axsmiple. mpyarednaicd, dpalichoyver
structure to help support one or nore holders in the container. Such
st r uct ume omeprd@ippom swtpced, and thien acalédr A sapéreateaniplgm suhisble miateaibly euch as
As one exanple, one or nore inner walls of a

a metal complex for example, may be dissolved in a solvent and applied over one or more

support surfaces followed by removal of the solvent.

Material to be vaporized for one embodiment may also optionally be placed or formed
over a bottom surface of an interior region of a container.

One or more holders for one or more embodiments may be separable from one or more
other holders and removable from a container to help facilitate cleaning and/or refilling such
holder(s). One or more such holders may be placed in a container in any suitable manner. One
or more holders for one embodiment may be manually placed in a container. One or more
holders for one embodiment may be automatically placed in a container in any suitable manner
using any suitable equipment. The placement or formation of material over a support surface of

a removable holder may be performed prior to, while, or after the holder is placed in the

container.
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contai ner may be shaped with one or nore | edges to hel p support one

or nore holders. A plurality of renovabl e holders for one enbodi nent
may be placed in a container together in any suitable manner. A
plurality of holders for one enbodi mrent nay be coupled to one

anot her in any suitable manner prior to placenent of the holders in a
container. Material to be vaporized for one enbodi nrent may be pl aced
over one or nore support surfaces of one or nore renovabl e hol ders
while in a dry box or glove box, for exanple, and the holder(%%nnay
be pl aced i mM&ludity af rrarovable heldpss ferrpme gmpodisienbmayypriiaaalipe plecdddh p stack
reduce, mnimze, or avoid reaction of the material with, for

exanpl ein apxyigeor ragidh of a pwitaiherr & plaratigl efseparebje el iemevahiehddersforene
support surfaces with any suitable size, contour, and shape. A

hol der émisodiment atayrberpdacediogltommeines or@yt Dfxhe. oLk d/fildElvdde® has Ben lbced in a
sidewal I s and/or one or nore supports of any suitable size and shape

rel ati véntne, S3¢pHIAT Kolddd Frame chBoligleRt BEPROFIhced i theQBRtaler 10 oRlREfirst
hol ders, for exanple, positioned over the holder and to help define a

regi on 1 QHP Bn YRIbEL RS IRY kY %n?\é?[aac inGhé AdntAHRROTESh RY uw;ﬁxger in

hol der. A hol der” for one enbodi nen y have one or nore side
al ong A Ry i r. ; . ch
a1 doval 1¢S5 e SRl Rlabey ore LBl B b BRA'H) o S e 80
sui t abl ¢_apount E rial su ortgp t he hol,der. Such sidewall (s)
For - one A hftberRRiofs SHRRR Bt SR iRG: pY e afre bl p
position a,gasket between the hql der and superj acent hol der, for
exanpl RS [Q Wé‘t‘P‘if%ﬁy PR af“?’r’Eerg? Wgerén’gbﬁﬁ ¢ adgshet gigny ofher suitabls
310 may define a generally planar support surface 311 generally
ci r cul afruriresis pipscdaer taothapeldsr.general Iy cylindrical sidewall 312
along the perineter of support surface 311. A holder may be fornmed in
any suit abl éOnremmeere hgideny ferpnesaibpdipient may be plated inalvoh@dmer dafimingymd/or
enbodi ment may be forned using any suitable material that hel ps
conducthalvetstrhctutedb helpasapport one or more holders in the container. Such structure may be
integral with and/or separate from the container. As one example, one or more inner walls of a
container may be shaped with one or more ledges to help support one or more holders.

A plurality of removable holders for one embodiment may be placed in a container
together in any suitable manner. A plurality of holders for one embodiment may be coupled to
one another in any suitable manner prior to placement of the holders in a container.

Material to be vaporized for one embodiment may be placed over one or more support
surfaces of one or more removable holders while in a dry box or glove box, for example, and the
holder(s) may be placed in a container while in the dry box or glove box to help reduce,
minimize, or avoid reaction of the material with, for example, oxygen and/or moisture.

A holder may define one or more support surfaces with any suitable size, contour, and

shape. A holder for one or more embodiments may optionally have one or more sidewalls and/or

one or more supports of any suitable size and shape relative to a support surface to help support
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and therefore help vaporize material supported by the hol der.
Exanpl es of suitable materials for a holder may include, wthout
limtation, stainless steel, alumnum alum num all oys, copper,
copper alloys, silver, silver alloys, |ead, nickel clad, graphite,
ceramic material, hastelloy, inconel, nonel, and/or one or nore

pol yners. A holder for one or nore enbodinents may be forned using a
conposite of materials, |layered materials, and/or |ined materials.
The material (s) _used to forma_ holder may or may not be the same as
t he mat @5 Amis othgrlpldes.ffoy sramnle, pesfaedayer thfhlmgﬁr@hd tonhelihdaftnere ragign
be positioned. The material (s) used to forma hol der nmay or may not
be t hethseagh vehich gre nraatflom erlef siptetiskbsippertdddmyrthahgidet Heholéwlfdemmst o be
positioned in a sane container. Although holder 310 is illustrated
i n the exbaddhentemdyddiveremt orafiorEisigawells o lehstaspdiot sfghaperimaéragaal
body defining support surface 311 and sidewall 312, one or nore

hol der ssuppért alricheBuchiidearmllpy fdFRnE eiBydikRnd MAYERAIdhmedtoIRERERAn RhECeS
to define one or nore support surfaces and/or one or nore sidewalls

and/ or  QREHIe mERAE FEAHRRRI hlﬁapoE&r byPIRE hEIIBO KU Sdewhi®) Bf ofBURoddRhER ity

in a container may be simlarly formed to help support material to

b . : . T o  d
for one s iab B &l iFlop «f Hp BRAH LB ATRPIR el S, o
transfer fron13%§k§ﬁ§taine&:to one or nore holders in any suitable

I 3

manner . PTREY Y %48 one or nore hol ders for one or nore

enbodi nent s be designed to help. proppte heat transfer from one

or nor e si devmtiParaied PiEE SamPlR Rt AL ghrat ReldRio] Hepey dafing agrnerally

one or nore sidewal]s of such holder(s). As illustrated in the

exanpl Pl serREstiare il goraallacircylg iyshapyandanpehavs o@enwglbnextiadrical

sidewal | 302 to help define a generally cylindrical interior region,

and holadawal 0?2 atang teeqanplessr ofraypptserfacegdher al |y cyl i ndri cal

sidewal | 312 the outer surface of which may be used to hel p provide

t her mal contAbolded by bdifermedarang suitaemadnes idemady sudatde whemial. ha hdkler for

310 is positioned in container 300.
one embodiment may be formed using any suitable material that helps conduct heat to help heat
and therefore help vaporize material supported by the holder. Examples of suitable materials for
a holder may include, without limitation, stainless steel, aluminum, aluminum alloys, copper,
copper alloys, silver, silver alloys, lead, nickel clad, graphite, ceramic material, hastelloy,
inconel, monel, and/or one or more polymers. A holder for one or more embodiments may be
formed using a composite of materials, layered materials, and/or lined materials. The material(s)
used to form a holder may or may not be the same as the material(s) used to form any container
in which the holder may be positioned. The material(s) used to form a holder may or may not be
the same as the material(s) used to form any other holder to be positioned in a same container.

Although holder 310 is illustrated in the example embodiment of Figures 3 and 4 as having an

integral body defining support surface 311 and sidewall 312, one or more holders for another
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The contai ner and one or nore holders for one enbodi nent may
optionally be manufactured to allow a cl earance between the inner
surface of one or nore sidewalls of the container and the outer
surface of one or nore sidewalls of a holder to be in a predeterm ned
range, such as in the range of approximtely 1/1000th of an inch to
approximately 3/1000th of an inch for exanple. The placenent of one
or nore holders in the container and/or the renoval of one or nore
hol ders fromthe caontainer for one enbodi nent nay be eased by cooling
the hofaAdiesntmayhe;fornadfrom senapit RIFSsS (0 el oRe RemPTaRyPRITESUERBAesHnAEF
relative to the holder(s). One or nore holders for one enbodi nent
may be ¢nsraverpresidengaliseandior ahe ¢ramdmguppottar ger coefficient of  thernal
expansion relative to material used to formthe container to help

al | ow i ncr eaSedne enbadimante tiredteane hblilersiimaesntsinef maebodimilady foimedtochelp
sidewal I s of the container and the outer -23 surface of one or nore
si dewal duppert natehial @k vaporizd at fheebmaihenver tenperatures, such as room
tenperature for exanple, while helping to pronote thernal contact

bet ween t he. THdWARMiHELPGR R@inmor@RBIIQE fdFME oS bRV HoRiRdn A8y g@tz)@és%@@fo

and the outer surface of one or nore sidewalls of a hol der

rel ati vighy plh@eleat @m&%%%@@ corfainer tMWIIe%k@?s%n i ?lﬁﬁblermanner.

i ntroduced at any suita owrate 1nto one or nore erio

R I T T R

enbodi nent’s nay be introduce
at or near e end in.the interior.,region. to fl ow toward anaqther end
'n t he FRTGFMSR FRGHeDAO™RE OF BIeTCHAAS Rb{he CERBRBE ReRe & Ay Ipdiers through
introduced into an interior region of a caontainer at or near a_
bot t om @§OF Hioge Hewalls of sicdrholier(sh pholusirgdon the srgmplerfsrhodineng af Figures 3
supporting material to be vaporized in the interior region. Gas for
one entdidnesitainensOBandydrerosiderdl 3 helpriefinea Eoweallywstindrisiabligterior region,
supporting material to be vaporized and the bottom surface of the
and holder 310, for example, may have a generally cylindrical sidewall 312 the outer surface of
which may be used to help provide thermal contact with the inner surface of sidewall 302 when
holder 310 is positioned in container 300.

The container and one or more holders for one embodiment may optionally be
manufactured to allow a clearance between the inner surface of one or more sidewalls of the
container and the outer surface of one or more sidewalls of a holder to be in a predetermined
range, such as in the range of approximately 1/1000th of an inch to approximately 3/1000th of an
inch for example. The placement of one or more holders in the container and/or the removal of
one or more holders from the container for one embodiment may be eased by cooling the
holder(s) relative to the container and/or heating the container relative to the holder(s). One or
more holders for one embodiment may be formed using material having a larger coefficient of

thermal expansion relative to material used to form the container to help allow increased

clearance between the inner surface of one or more sidewalls of the container and the outer
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interior region. Gas for one enbodi nent may be introduced between the
| ower nost hol der supporting material to be vaporized and a next

| ower nost hol der supporting material to be vaporized in the interior
region. Gas may be introduced into an interior region of a container
in any suitable manner. Gas for one enbodi ment may be introduced
into an interior region of a container through a passage defined to
extend fromany suitable | ocation at or near the top of the interior
region to any suitable |ocation at or near a bottom surface of the

i nt er i cturfaegydiomean diove sidewalisef absldertasirelativelysloppotempragtures, euchab raam be
vaporized in the interior region. The passage may be defined in any
sui t abl tempemates forskamplenyhikUictpdiid © pgdmaote thermal coRécilbeew gpasbagaertsurface of
i ntroduce gas for one enbodi nent may be at |east partially defined by

a tubeorRdr eiveé figewdlROf avycostiidef Dl Ethb 061RE {RRCAST e of Bitke §iBGVAIRPSE @Tolder
the interior region and through any suitable portion of the interior

regi on : Q.13 phichalbfpdrRGREI on at or near the bottom surface of the
interior region and/ or the | owernost hol der supporting material to be

vaporized in the interior region. The tube for one enbodi nent nmay
extend through an opening in at |east one holder in the interior

regi on. IQ ig ﬂﬁﬁﬁ formed fromany suitable material and may
defi ne %. §§ e y suitable size and shape. The tube for one
enbodi nent extend to a suiH&& e_|l ocatjon between_ the | ower st
ol der | Supp QLY T sed N GO G b QTR PR or RS dndl
the bottom surface of the _interior region. The | owernost hol der in
t he i ntOPIagIT pegYeHitahde logaione 76 derABs©r meYe Babodinpiomar e edecedfgto an
bottom surface of the interior region by any suitable structure to
def i ne iateripexgiston of etcoeieinet #at ntaswes pkin theolntbaior wghntth doydowadhanother end
surface. For one enbodi nent, any suitable support structure nay be
def i nednlhe inteeiocogiomi ner on, at, or near the bottom surface of the
interior region and/or may be placed in the interior region prior to
pl aci ng a fiG&tfoheed imdré etb&diments may be introduced into an interior region of a
container at or near a bottom surface of the interior region and/or a lowermost holder supporting
material to be vaporized in the interior region. Gas for one embodiment may be introduced
between the lowermost holder supporting material to be vaporized and the bottom surface of the
interior region. Gas for one embodiment may be introduced between the lowermost holder
supporting material to be vaporized and a next lowermost holder supporting material to be
vaporized in the interior region.

Gas may be introduced into an interior region of a container in any suitable manner. Gas
for one embodiment may be introduced into an interior region of a container through a passage
defined to extend from any suitable location at or near the top of the interior region to any
suitable location at or near a bottom surface of the interior region and/or a lowermost holder

supporting material to be vaporized in the interior region. The passage may be defined in any

suitable manner using any suitable structure.
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interior region. The first holder may then be placed in the interior
region to rest either directly or indirectly on the support
structure. For one enbodi nent, one or nore sidewalls of the interior
region may define one or nore | edges on, at, or near the bottom
surface to help support a | owernost hol der above the bottom surface.
As illustrated in the exanpl e enbodi nent of Figure 3, a generally
annul ar support 304 may be placed on bottom surface 301 in the
interior region of container 300 to support holder 310 above bottom
surface 301.The pastage J0BURAYcetZae for oxe elngoctmpmlxgdy st Feastgmrtiatly Wefinks by a
360, 350, 340, 330, 320, and 310 in a generally central portion of
the i nt wbe extencﬁgg Ernmcﬁny(suimbki lnedtioB @Oor rtear the kaposfitheointehiot wgn dadhidedgh any
310 and bottom surface 301. -25 The tube for another enbodi nent may
extend §uitablepofitntofesintetiontepion (datyvwR@abIE MR atidOWRF A& thd IR surface of the
supporting material to be vaporized in the interior region and a

hol der  infddae tdgRfednl/dr %lo%%sﬂmaerﬁ%ﬂ)@ﬁng HatBR4148 be @efﬂon%l?m%e R for

enbodi ments nay define at any suitable |ocation an opening of any
t abl
For - one Bopod ame AR Bt il %sé‘*e‘fﬁg%“ i PP 3 e S L
ti f f
bre. enpigimbiE Habh Bﬁﬁde’f’? iad % B W@owgvﬁabi bl
material s rted surface of the hol der. Such
si dewal ¥ %ﬁngﬁnﬁwga FﬁgﬁPpﬁay be forned from any suitable

material to heIp conduct heat and therefore help vaporize nmateri al

supported by RefBbaor gag emepdimentinpy gxtand 49 ampyuitable losairadbetern thalpwsemost

defined to hel p support one or nore other holders positioned over

t he hol lepdder sapporting Weatgasll tp 83 vinsrizeshia thevivtationragionrray thedhtioommkfage dfghe

grooved along the top to help position a gasket between the hol der

and t heintenberegeomd/Idbe livedrmestrholdee inhtht deericamnekien foupae ¢rloeimediahgere, f or

exanpl e. Such sidewall (s) for one enbodinent may be coupled to the

hol der supporgedabyvesthc batibe stifaanif gisdnisticiregisn bl ahy ai@bRlsBuctiye to define a
region between that lowermost holder and the bottom surface. For one embodiment, any suitable
support structure may be defined by the container on, at, or near the bottom surface of the
interior region and/or may be placed in the interior region prior to placing a first holder in the
interior region. The first holder may then be placed in the interior region to rest either directly or
indirectly on the support structure. For one embodiment, one or more sidewalls of the interior
region may define one or more ledges on, at, or near the bottom surface to help support a
lowermost holder above the bottom surface.

As illustrated in the example embodiment of Figure 3, a generally annular support 304

may be placed on bottom surface 301 in the interior region of container 300 to support holder
310 above bottom surface 301. A tube 305 may then extend through openings in holders 360,

350, 340, 330, 320, and 310 in a generally central portion of the interior region of container 300

to a location between holder 310 and bottom surface 301.
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screwing an at least partially threaded sidewall into a threaded
openi ng. Such sidewall (s) for another enbodi nent may be integrally
formed with the holder, for exanple, to help pronote heat transfer
to such sidewall (s). As illustrated in the exanpl e enbodi nent of
Figures 3, 4, and 5, holder 310 may define through a generally
central region of support surface 311 a generally circul ar opening

t hrough which tube 305 may extend and may have a generally
cylindrical sidewall 315 along_the perimeter of that opening with a
groove at thEhatebe Hr angthengatbodmiest may peibgs 9asl syitahledpcaton beigresn the
bet ween hol der 310 and tube 305 and between hol der 310 and hol der
320. - 2weonost helderdopplirtipgmatetialto be vaporized ol e ierion regicoantda dder may
be simlarly forned to define an opening through which a tube may
ext end. suphgaceniibatllowertioet loidwdi nent may be inserted through an
opening in one or nore holders after such hol der(s) have been pl aced

in the cont&hBREr fof BEe biulerefcBibodRRhReAayETHAAE b BR sufide E@aﬂdﬂ%ﬁ&{p@ﬁng of
t hrough an opening in one or nore holders beforée such hol der(s) have

been pl agaditivle Libeadiah ﬂﬂ?&ughgs}?ﬁjchtt StubY Qﬁg%%n&mjk%%fd(e??or%ﬁé(emtx?gl?le&e

pl aced in the container toge The passage to I ntroduce gas

anot her i : ial fl nd_ .

i ehi . GELRRAE B BB olofR3l 1cRTS bhfoybe B bofBlel Br o b Bhenipe .,

interio, egj on a _contaj.ner to.any_.suitl bkg | ocation.at or near. a

bot ¢ om LUPAeEAR) [ anf ARRRBER ks G Reity brhelr conBiEHhGL S g of

supporting .material to be vaporized in the interior region. The

passag @ﬁ%@%@pp%fiibﬁé&uw%u apRf thg beddert Sulysidval(s) dorong snbagivesnt may

size and shape. Al though described in connection with being )

i nt r oduRseigrmed: forg lany peitablegaeréal 2a hedp consiyet heat pdithaspforalicimeaorize material

interior region and/or a | owernost hol der supporting material to be

vapor i zegpértedibydhé helderi Guck sidéwall(s)dasorfecmbadmdnemag b definred ¢ help pugpert

introduced into an interior region of a container through a

pl ur al i dng coinopasthageddaepositeted ove xhediudddr 0 Sadhysidawallés i@ dne embbdifheat may
optionally be grooved along the top to help position a gasket between the holder and the tube
and/or between the holder and a superjacent holder, for example. Such sidewall(s) for one
emboediment may be coupled to the holder using any suitable technique such as, for example, by
screwing an at least partially threaded sidewall into a threaded opening. Such sidewall(s) for
another embodiment may be integrally formed with the holder, for example, to help promote heat
transfer to such sidewall(s).

As illustrated in the example embodiment of Figures 3, 4, and 5, holder 310 may define
through a generally central region of support surface 311 a generally circular opening through
which tube 305 may extend and may have a generally cylindrical sidewall 315 along the
perimeter of that opening with a groove at the top of sidewall 315 to help position an O-ring 316

between holder 310 and tube 305 and between holder 310 and holder 320.
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or near a bottom surface of the interior region and/or a | owernopst
hol der supporting material to be vaporized in the interior region.
Such a plurality of passages may conpri se one or nbre passages at

| east partially defined by one or nore tubes, one or nore passages
defined within one or nore sidewalls of the interior region, and/or
one or nore passages defined using any other suitable structure. Gas
for one enbodi nent may be introduced into an interior region of a
container through a bottomwall at a bottom surface of the interior
regi on and/ diorpae subdizen; Wevgsimorg holdersiinje perithinergnaf kecemidrly fosmed to
interior region at any suitable |ocation at or near the bottom

sur f ac edefind Awppeaning2iirdughehinhist tuboiney extend pdwettibrgfonanceamitaidirhent ey be
vaporized in the interior region. Gas for one enbodiment may be

i nt r odtiasgtet fironghansopphing & édeyor@fiore peltes gRerdath helder{d) hewthen bladed in the
bottom surface of an interior region and/or a sidewall surface of

the i nt@htadfer.” € RBe FR ahEther dRciBhent Bla§bE iRE&) GRhgh An bp&iddh@hk 8F more
region. Gas for one or nore enbodi nents maybe introduced into an

interi qol&e?%é?&e%ﬁclﬁw[&é?ﬁ% ;j\}'égee 1aQdd iR BR coftahRRP o H‘ﬂ%egﬁ%et A Hoﬂe?(%jergﬁy

regi on and/or a topnost er supporting materi’a e vapor
in the | ' r.egi %ﬁ oward a bottomend of the interior
regi on. th%«@ﬁﬁ%&\f%@é%gwﬁ%f %%}( MATERI AL BEI NG VAPORI ZED
I ntroduced ggas may be .directed to flow i ny suitabl e nmanner. over
andl or t hr ough PordES Py aroBEs BBl anbefimtaleien b alvalennsd
regi on of cont ai ner d/or by one or, nore holders in_the interior
regi on ¥HL ér‘flﬁmi ﬁ@g%%gg%ﬁp&é%ﬂaﬂe&ecaafm PrATISEL B EPPPA 80 Witepor regien phy
being vaporized. Introduced gas may then nore |ikely contact
vapor i Ze8taigr ey qny|suiddbdplopation ) or yegr p hettaym surfage phiheeipaer region and/es e
of the material and/or any variations in the concentration of the
vapor i Zedemmistlrdlddr siypportieg matesalito be vagrieed infag intemier saghmd i Tine passagxemey be
material to be vaporized is supported on a bottom surface of

defined within the sidewall to be of any suitable size and shape.

Although described in connection with being introduced through one passage at or near a
bottom surface of an interior region and/or a lowermost holder supporting material to be
vaporized in the interior region, gas for another embodiment may be introduced into an interior
region of a container through a plurality of passages defined to extend to any suitable location at
or near a bottom surface of the interior region and/or a lowermost holder supporting material to
be vaporized in the interior region. Such a plurality of passages may comprise one or more
passages at least partially defined by one or more tubes, one or more passages defined within one
or more sidewalls of the interior region, and/or one or more passages defined using any other
suitable structure.

Gas for one embodiment may be introduced into an interior region of a container through

a bottom wall at a bottom surface of the interior region and/or through a sidewall at a sidewall

surface of the interior region at any suitable location at or near the bottom surface and/or a
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an interior region of a container and where gas is introduced at or
near the bottom surface, introduced gas may be directed to fl ow over
and/ or through material supported on the bottom surface using any
suitabl e structure. As one exanple, the exanple enbodi nent of Figure
3 may be nodified by coupling a baffle or diffuser at the end of
tube 305 to help direct gas flow over material supported on bottom
surface 301. For one enbodi nent where gas is introduced at or near a
| ower nost hol der _supporting material to be vaporized, introduced gas
may be laWperaskielie supppringinasuato hpyrrorizedingbeyintarier mgian Gasgpiomeed by
t he | ower nost hol der using any suitable structure. For one or nore
enmbodi marhogdiment gagbemrasupesl theough 2 plusality of enchings defyied throbghmutohtinner
may have one or nore passageways defined in any suitable nanner to
hel p disuelate d¢ftum ifiteiov rogionayd/osasidedllsutfas: dftiinener ssgibnabd helpdetter
interior region toward another end and to help direct such gas flow
over andiétAbutt BaOighe inwdief teglonsupported by such hol der(s) as gas is
directed toward the other end of the interior region. A holder for

one or 1or e GEPGHHIERR iord BYb NSNS nad BY ithidh el ifto QR Snt@fior PBEiSn of a
| ocations any suitable nunber of oné or nore passageways through

whi ch Qg fRY af dr%%llﬂﬁﬁ WEhof e inté]-ﬂ)lr ‘ij%’i%ncﬁ%d%? laqgﬂmct s? Bolﬁ&esu@?%ﬁﬂ%%{é}%ial

my have at any sul tabl e one or nore ations ‘any sSuita

f . h ich f | f bel h
ol dor S5a RGP BRAPBISHAR Salm e eI PL AR SRR PR SRy A

hol der for one enbodi nent may define through a support surface an
opening of any suitable size and shape and may have one or nore
sidewal | s of any suitabl e size and shape extend up fromthe

suppor 943 FLOYE O Bk 4N/ ORcEEROY GIH MA Iﬁ@?\’@cﬁ)é’ﬁf’ IEEDof such an

opening to help define a passageway for gas flow through the hol der.
Such si dewallnteducedgasany berdinsiedtmtlow fmgnybeiteldé masupr oyertpatfor doeughi n
any suitable anount of material supported by the holder. Such
material supported by an end surface of an interior region of a container and/or by one or more
holders in the interior region to help increase contact time of introduced gas with material being
vaporized. Introduced gas may then more likely contact vaporized material despite any
variations in the vaporization rate of the material and/or any variations in the concentration of the
vaporized material in the interior region.

For one embodiment where material to be vaporized is supported on a bottom surface of
an interior region of a container and where gas is introduced at or near the bottom surface,
introduced gas may be directed to flow over and/or through material supported on the bottom
surface using any suitable structure. As one example, the example embodiment of Figure 3 may
be medified by coupling a baffle or diffuser at the end of tube 305 to help direct gas flow over

material supported on bottom surface 301. For one embodiment where gas is introduced at or

near a lowermost holder supporting material to be vaporized, introduced gas may be directed to
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sidewal | (s) for one enbodiment may help direct gas flowto circul ate
or whirl over material supported by the holder. Such sidewall (s) for
one enbodi nent may be fornmed fromany suitable material to help
conduct heat and therefore help vaporize material supported by the
hol der. Such sidewall(s) for one enbodi nent may be coupled to the
hol der using any suitable technique. Such sidewall (s) for another
enbodi nent may be integrally fornmed with the holder, for exanple, to
hel p pronote heat transfer to such sidewall (s). -29 As illustrated in
the exafip¥ evarabder theerghahaterial suppertad binthe Sowdrlosidiol®t Osinmgnyoeiitable a
general ly circul ar opening through support surface 311, and a tube
317 maystimetursnserted in that opening to define a generally
cylindrical sidewall to extend up fromsupport surface 311 along the
perineter ofFdrhat oPRER dithotiindied, Pndafhde haldeRne kminkdtios Ydgidtddfi aCdhtainer
passageway through holder 310. Tube 317 may have any suitabl e size

and shaggy, gid oXBYr A6l ﬂh@sa@e@%@%ﬂﬁéﬁ}i aRy s@d¥le dtinbABILEL gsdn?cgt {80 ﬁow of any

shape. Tube 317 may be formed fromany suitable materi such

stai nl Sfabl® g&eﬁ%% . @%@%@mte%?{%g?ﬁ etB\?rfa '@ﬁh&%d‘a&}d he@ﬁ?ﬂ%&guéh:%s

support” sur u5|ng any i nique

Tube. s are andr B SBRm NePnlfh REGERR Gl &Y B ity Eifre g ot

and may crewed into an opening in support surface 311. A

t hr eadett Pﬁ%&lgTﬁo?ﬁg“%ne embodi nent may allow for adjustability to
hel p optim ze as fIOM/and/or contact tinme of gas with material being
vaporized. ‘oheldeyfoppreorangie embadingpiewmaydave @kqay suitableaaneps mose lpepjons
tube 318 for exanple, may be simlarly defined for holder 310. A

hol der dnyrsuitshde murbedofom orrmagre hassagewias trougbvéhigh ghewayl fow thralehitiee
one or nore generally conical passageways that taper as the

si dewalHolds)y. dxtobded farpné embvdinsuppay havs ut Argomitafle ohdve ok derations dael p
reduce, mnimze, or avoid backflow of gas. The w dth and/or

t hi cknesfiatlé nuab&bf shelevabile(paisageraye Aot LN BRI mABF oW B M B thedSlder
the sidewal |l (s) extend up froma support
and over and/or through material supported by the holder.

A holder for one embodiment may define through a support surface an opening of any
suitable size and shape and may have one or more sidewalls of any suitable size and shape to
extend up from the support surface along at least a portion of the perimeter of such an opening to
help define a passageway for gas flow through the holder. Such sidewall(s) for one embodiment
may be defined to help contain any suitable amount of material supported by the holder. Such
sidewall(s) for one embodiment may help direct gas flow to circulate or whirl over material
supported by the holder. Such sidewall(s) for one embodiment may be formed from any suitable
material to help conduct heat and therefore help vaporize material supported by the holder. Such
sidewall(s) for one embodiment may be coupled to the holder using any suitable technique. Such

sidewall(s) for another embodiment may be integrally formed with the holder, for example, to

help promote heat transfer to such sidewall(s).

-29-



surface of the holder. A holder for one enbodi nent may have one or
nore passageway sidewalls that define -one or nore vents to all ow gas
to flowradially through such sidewall(s) and through and/or over

mat eri al supported by the hol der. For one or nore enbodi nents, two or
nore hol ders nmay have one or nore passageways for gas flow through
such holders to allow one or nore such holders to be positioned to at
| east -30 partially overlie another such holder. Introduced gas for
one enbodi nent may then be directed to flow over and/or through

mat eri al suppdHivedatey indhe pxrompdaerbbdimen of Figlurds @ agd Sshaldert3d D pnay define a

i ncrease contact tinme of introduced gas with material being

vapor i zecherallysipdrj geemg throbglesuppart swfiee 8 rhadd aeube 3@ nadydeposited tirthst
or oriented relative to a subjacent holder to help avoid aligning
one or opdnéngragsigesgensralll chheirsuedednal entx il wWefomisifportGnfadd 3 Ml éhg
passageways of the subjacent holder. A superjacent holder for one

embodi MBRtperifBir HRYKE PREInE fo KAY BeMRISRAGAY Syl il ph &L &Ny RGALH Rf1der
to help avoid aligning one or nore passageways of the superjacent

hol der ¥1. PR 1 9imal B, A3AARRYGYS ol bR ARERL o By of any

regardl ess of how s rs are positione orre at |
one ano . [ din i~gnment. of ssageways, .the.bottoom of. the
Cuper) acapenc oY g "R IR o R PR ART Rl refin Sh ] gl
passage t hrough the subj acent holder to circulate qgr whirl ove
et er 1 aleel Qe EPP I pee TSRO L At ORRBITeR SYRPB uRFea L aFmAgnY HUtaBle
nor e passagema%§ through the, superjacent holder. Directing gas flow
to circlFEEeeorluims T 15 ¢aF crbeEmpR) may h5 e did Mg am opryingap supporysyeface
material is vaporized hel ps increase contact tinme of the gas with
mat er i afllbeliukg 3VAfvrnother enzhodindné map beee sneduter thieaded serfacsrand araydie sedewed
gas with vaporized material. Superjacent and subjacent hol ders for
one enbinth ameopenimgyn sypippt Reifiop 3def Artkreaded/talre HA\fer orerembedinhald vy allow for
structure to help position or orient themrelative to one another to
hel p avaljubtability to help optimize gas flow and/or contact time of gas with material being vaporized.
One or more other passageways, such as that defined by tube 318 for example, may be similarly
defined for holder 310.

A holder for one embodiment may have one or more sidewalls to define one or more
generally conical passageways that taper as the sidewall(s) extend up from a support surface of
the holder to help reduce, minimize, or avoid backflow of gas. The width and/or thickness of
such sidewall(s) for one embodiment may also taper as the sidewall(s) extend up from a support
surface of the holder.

A holder for one embodiment may have one or more passageway sidewalls that define
one or more vents to allow gas to flow radially through such sidewall(s) and through and/or over
material supported by the holder.

For one or more embodiments, two or more holders may have one or more passageways

for gas flow through such holders to allow one or more such holders to be positioned to at least
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al i gning one or nore passageways of the superjacent holder with one
or nore passageways of the subjacent holder. As illustrated in the
exanpl e enbodi nent of Figure 4, a notch 314 may be defined at the
top of sidewall 312 to receive a correspondi ng protuberance extendi ng
down from the bottom of a superjacent holder to help orient the
superjacent holder relative to holder 310. For one or nore

enbodi nents where one or nore passageway sidewalls extend up froma
support surface of a subjacent holder, such passageway sidewall (s)
for oneragimblydivadistangihgr weh holdar. dntredypedsgas ferisine embidjintent mantiep be dirpeied
an exit region of any suitable size between such passageway

si dewal tb (oW ardatdie thonglomatfiabsuppeed)baeenicréastdarmbe ofihdldeys grakelp | ow
to exit one or nore passageways through the subjacent hol der and/ or
t o hel pnakisedbmbe timie Mtihtiddugedgdsivi merial Bing Vapdrizedupport ed by the
subj acent hol der. A superjacent holder for one or nore enbodi nents

may have onex Qipefjidct Bl dre cafboditnt il bapbricted 8r 8MhiGNARAVE @ a
extend down fromthe bottom of the holder along at | east a portion

Of e BERLARhGIOb HPASHABSARK APENMDR poSEh Sk APURI e R hoRBEvith

enbodineﬁ% nay&hgﬁb gPrect as¥PP0m1to é?rc%%gﬁt or @ﬁéé%wove? '

mat er i ' r i Oor i 0 :

mor e pare B RRRARHLBY AR T ABRRL MBI A RieBhodnPulil ol AR tBo o,

one enbodi,nent may be of any suitable depth to. hel efine an

ent r andEot LT GRE By maphpoSee e &t LESRnElaFRn Ut bt Hamitk e e e

for exanple, the _top surface of npterial supported by_ the subjacent

hol der Re&asaTPER! Jesupimaent oldst with aporgromprsagayeya §ERG yebI asrbrider

t he superjacent holder. Such sidewall(s) for one enbodi nent nmay be

coupl edegadlessolhowdaeh hadilerg agmpsisionadayiosented ratatiya &0 organiathes | Be wididipg)

for anot her enbodi ment may be integrally formed with the hol der. As

i || ust raligenientrof phwsagexaynitke Brttvoddfithasupefjadehitholdss nBiydmlp direchpis dliow SAhg

may define a generally circular opening through support surface 321,

and a tonber Didve pmyagb@aysnB@uple cheisabjhdeat holdgan cingnlite otehirh®eamgenear al | y

cylindrical sidewall to extend down fromthe bottom of hol der 320
supported by the subjacent holder prior to entering one or more passageways through the
superjacent holder. Directing gas flow to circulate or whirl over material supported by a holder
as the material is vaporized helps increase contact time of the gas with material being vaporized
and therefore helps promote contact of the gas with vaporized material.

Superjacent and subjacent holders for one embodiment may optionally define and/or have
any suitable structure to help position or orient them relative to one another to help avoid
aligning one or more passageways of the superjacent holder with one or more passageways of
the subjacent holder. As illustrated in the example embodiment of Figure 4, a notch 314 may be
defined at the top of sidewall 312 to receive a corresponding protuberance extending down from
the bottom of a superjacent holder to help orient the superjacent holder relative to holder 310.

For one or more embodiments where one or more passageway sidewalls extend up from a

support surface of a subjacent holder, such passageway sidewall(s) for one embodiment may be
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al ong the perineter of that opening to help define a generally
cylindrical passageway through holder 320. Tube 327 may have any
suitabl e size and shape and nay define a passageway of any suitable
si ze and shape. Tube 327 nay be fornmed fromany suitable material,
such as stainless steel for exanple, and nmay be inserted in an
opening in support surface 321 using any suitable technique. Tube

327 for one enbodi nent may be press fit into an opening in support
surface 321. Tube 327 for another enbodi nent nmay have an outer

t hr eadeef anyspisabie beight ialelp defanecanesit-ragion ef any anitablenizaliptveensugippassageway
surface 321. A threaded tube 327 for one enbodi nent nmay allow for

adj ust awil¢wallys)tand el hottoptdf misgperpasnt hbldor tantdegachow acexit omeraforgas
with material being vaporized. One or nore other passageways, such

as t hat paiedgeneys thyough e s3BBcdnohol@xamploe to Waky cibilasd & wigtllgds flewfovaataterial
for holder 320. As also illustrated in the exanpl e enbodi nent of

Fi gur essuppaitddl 13 tht Sfac3dtholdy. be inserted through an opening in
support surface 321 of holder 320 to define both a generally

cylindrical giasiabn hderoEatt dindit SHLOHARBAK a3 el AR ot 7orBLidBRall
peri neter of £ Rt o;glenlang aﬁ% a géner a?‘#y cyh‘a?glr {’ ca si%(}jpéﬂwa]l Fkg% o
ext end : on h eninmeter of .
et ot iy e A8t 82 BT BB Tonie oAU e e RlgB Y gl porion
sui t abl ositiondn the opening. Jube.327 r. anot her . enbodi t ..
oy have BRPRIRLR YR Paten  PEate StitcroRpls FuBPE rBAcd ER RGhep dirc
openi ng tgwany suitable position jn the Qﬁfniqu One or nore ot her
tubes, E5dRWVAE cpEpate 9 hirhpves mtgiabsuppagek st suliacrg hioklsr prigy to enfering o5e
cylindrical sidewall to extend up fronlsugport surface 321 and a
gener al Mynery Ppssagaveas thspupiiag supegacent older.dowwh sidesiallfsh éor ope embediptent may
hol der 320. For one or nore enbodi nents where one or nore passageway
si dewal bef@ry ewithblgrepthomhalp defippar ¢ntsuocd meion of any sitbhlasenbethwebdarchand
one or nore passageway sidewalls extend dowmn from the bottomof a
super | atdtallis) b for éxampleptheadp amfacoOsf Mitetal gagRRge VR Yhesubiaval hslder to
ext endi ng up
allow gas flow to enter one or more passageways through the superjacent holder. Such
sidewall(s) for one embodiment may be coupled to the holder using any suitable technique. Such
sidewall(s) for another embodiment may be integrally formed with the holder.
As illustrated in the example embodiment of Figures 3 and 5, holder 320 may define a
generally circular opening through support surface 321, and a tube 327 may be inserted in that
opening to define a generally cylindrical sidewall to extend down from the bottom of holder 320
along the perimeter of that opening to help define a generally cylindrical passageway through
holder 320. Tube 327 may have any suitable size and shape and may define a passageway of any
suitable size and shape. Tube 327 may be formed from any suitable material, such as stainless
steel for example, and may be inserted in an opening in support surface 321 using any suitable

technique. Tube 327 for one embodiment may be press fit into an opening in support surface

321. Tube 327 for another embodiment may have an outer threaded surface and may be screwed
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fromthe support surface of the subjacent hol der for one enbodi nment
may be higher than the bottom of one or nore passageway sidewalls
extendi ng down fromthe bottom of the superjacent holder to help
direct gas flow exiting one or nore passageways through the subjacent
hol der to <circulate or whirl over material supported by the

subj acent hol der prior to entering one or nore passageways through
the superjacent holder. As illustrated in the exanpl e enbodi nent of
Figure 5, the tops of tubes 317 and 318 for hol der 310 may be hi gher

t han t hitcyut anspEs dt supppe surfeg 330 7AdhgagAgutient27Hon atereng@diment ay pllow for
direct gas flowto circulate or whirl over material supported by

hol der &tstabAitiiod bep optomizegas v ewti/orecohtantymé afvgns orith materiad being vaporized.
passageways having a cover over its top to help direct gas flow

radi al | 9nd by 0oigloiienpaigenmays sidhisShad Abfimdbyles w8 Tof HRNPRY Glay BB dindlarly
passageway sidewall and/or defined in a passageway sidewall. In this
manner , ddfined hphdrler sy be positioned or oriented relative to a
superjacent holder with reduced or mnimzed concern for avoiding

al i gnnent  of s PASSAYEVAYSin ggégﬁmglple%@ﬁboqﬁ% Ve x:«;%ﬂakaéatfsz;faﬁy&}giéé"e

for a passageway cover. ructure tTor ofie enbodi hen

integral W r . e a I lJ_in.,an

sui t abi o lel B or BB b BR3P IR S Y et s meraly,

sui t abl e .nunber..,of .one or .nore walls of a ui tabl e .size and shape

i ey SHPRE SePuER g g SSruttarerd sitfshd! St pouirehel e porhe

hol der and may have, one .or, nore passgﬁfma s of any suitable size and

shape iargenerally ey indrien sidgwaliy extend “wdgqne the boypm o4 boldpr3g O aheng e

the holder. Such wall(s) for one enbodinment may be defined as having

one or NepREtAE Suhencaing. (Tybhal bios aseepbedimantmaydre préss fitrtn anyrsuissble

material over, on, and/or in the holder relative to, for exanple, a

hol der pvawiongn the apsEye WEybeSi2d dovadnb thes gnisatimedimmydiaoe an autsthpaded surface

surface. Such wall (s) for one enbodinent may be defined to help

cont ai rund myaysitistebleé imodienipenihg eRaBsuRhblS pelxinlie thdypehing. 0ak demordthidt
tubes, such as tube 328 for example, may also define both a generally cylindrical sidewall to
extend up from support surface 321 and a generally cylindrical sidewall to extend down from the
bottom of holder 320.

For one or more embodiments where one or more passageway sidewalls extend up from a
support surface of a subjacent holder and one or more passageway sidewalls extend down from
the bottom of a superjacent holder, the top of one or more passageway sidewalls extending up
from the support surface of the subjacent holder for one embodiment may be higher than the
bottom of one or more passageway sidewalls extending down from the bottom of the superjacent
holder to help direct gas flow exiting one or more passageways through the subjacent holder to
circulate or whirl over material supported by the subjacent holder prior to entering one or more

passageways through the superjacent holder. As illustrated in the example embodiment of

Figure 5, the tops of tubes 317 and 318 for holder 310 may be higher than the bottoms of tubes
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wal | (s) for one enbodi nent may help direct gas flowto circulate or
whirl over material supported by the holder. Such wall(s) for one
enbodi nent may be fornmed using any suitable material to hel p conduct
heat and therefore help vaporize material supported by the hol der.
Such wall(s) for one enbodi nent may be coupled to the hol der using
any suitable technique. Such wall(s) for another enbodi nent may be
integrally formed with the holder, for exanple, to help pronote heat
transfer to such wall(s). -34 A holder for one enbodi ment may have
one or }oradias foy lﬁdeaﬁ‘)w todielnirest gas flovdngirgHaliper whisl ever emsterigbsupporisda
support surface of the holder to help partition the support surface
and mayby iddes 3dbe or nore passageways of any suitable size and shape
defined within one or nore such wall(s) for gas flow through the

hol der. Such Welder o) oficodmiadén@begibreninemymdie pseidenads havirdiWcover over its
suitable location to help partition the support surface into any

sui t abl tgp eIENE dir&dh ghdMlove FadiE hr_oﬁ%gd}riyb? 148 e i HmedBEtebfthe BV @nd a
vapori zed nay be supported. ilTustrated in the exanpl e enbodi nent

of Fig %a@sa@%\?@( H8LvAer anf AR dBBYeddRh ?&g?&;“&y@%&ﬁu. Blhis3e 6L %egﬁgdep 4§ be

a sidewal | al ong the perinete support surface 611 an

si deval |, 8o & @ik Qaatﬁ)&rtb 'H%g;-?é’rj ﬂg%’f gglrdgﬁla{ %Uéelarc’?#ﬂ‘g& ur -dcc*&n%ﬂ te

for gas I ntroduction nmay exten suppor ace

i dewal | 12, .and sidewall 615 ner,al | orrespond .to hol der 310,
Suppor (v BREE R TPH e P50 KR M GRiE R SRt Pl Fory of
Fi gures 3, 4, and 5. | der 610 nmay_have a plurality of walls, such
as wal IRESBENEGPVER sgurﬁggw ?rézneteﬁ%nglea@e@ﬁgy by kSRl il AR pumdepbto a

and sidewall 615 to partition support surface 611 into multiple

r egi onasBgeraypicteliipeay pulablegndsacs apori zed may be placed or forned.

One or nore passageways may be defined within one or nore such

wal | (s) rat Heholdérdnr orfeoyr negra mpbedimepts ez hiahe aygindaile suppardf ons arhace

611 to hel p ease placenent or formation of nmaterial to be vaporized

over, owgllsafidiysuiiable stveladé shaBd th any suitable location to extend up from a support surface
of the holder and may have one or more passageways of any suitable size and shape defined
within one or more such wall(s) for gas flow through the holder. Such wall(s) for one
embodiment may be defined as having one or more passageways to help ease placement or
formation of material over, on, and/or in the holder relative to, for example, a holder having
passageway sidewalls spread throughout a support surface. Such wall(s) for one embodiment
may be defined to help contain any suitable amount of material supported by the holder. Such
wall(s) for one embodiment may help direct gas flow to circulate or whirl over material
supported by the holder. Such wall(s) for one embodiment may be formed using any suitable
material to help conduct heat and therefore help vaporize material supported by the holder. Such
wall(s) for one embodiment may be coupled to the holder using any suitable technique. Such

wall(s) for another embodiment may be integrally formed with the holder, for example, to help

promote heat transfer to such wall(s).
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A superjacent hol der having one or nore walls having one or nore
passageways for one enbodi nent may be positioned or oriented
relative to a subjacent holder to help direct gas flow exiting one
or nore passageways through the subjacent holder to flow over

mat eri al supported by the subjacent holder prior to entering one or
nore passageways through the superjacent holder. For one enbodi nent,
one or nore walls having one or nore passageways for the subjacent
hol der may be of any suitable height to help define an exit region of
any suit abl eA&plder fopsnhembasiiment gy hagé driesor maere waHeobatytsoitabds sizhand shape
superjacent holder to allow gas flow to exit one or nore passageways
t hr oughtoteleng up ffimoensuphaitt derfacandfhehotder todiefp artithan the support whnifade agdmay
fl ow over material supported by the subjacent holder. As illustrated
i n the lexaopt 6r mokq@isaBavayelof hiyouitebl6 siza asdhapd dcrirll witidate of 2ré®ith
define a support surface 621 and have a sidewall 622 along the

per i metQg(ef fos gu?srm& tMghaiQﬁlcﬁ@ejﬂ Suéh WwalHEVB} bneitiholROE el B REFHALTBE Ghy
of an opening through which a tube for gas introduction nay extend,

oo WO BBl A BB P R L OBy e
surface g%&sbﬂ%gﬂu “5& ﬁt E |g§§2§¥§r %p&%gﬂ“%aterlal to be

vaporlze ep ace Support surface 621,

si dewal | S|de 625 |I's 6 6 rall

corres pond t Waftaf’é lgflﬁ)e e"&ﬁlﬁﬁﬁ H?%eélzlg gf’]&gﬁl\éﬁ %’ﬁne a support
sidewal | 615, and walls 617 and 618 respectlvely erjacent hol der

620 f orsurfased idrand davensidamall 9l gieng the peeteol éwm@ﬁtt% ageht [ rang @ sidgwall
subj acent hol der 610 to hel p direct E flow exiting one or nore
passagetiaydongdhe pastmeiprafian opening dudigh diicheadahpfos gag intrpdushion way extend.
mat eri al supported over the two support surface regions adjacent wall
618 pr ildelderd 1@nsuppon gurace 61 brsidewal 62 svd gideayls 6 egdnmatly wotréspondival Hobder
627 and 628, for exanple, of superjacent holder 620. A notch 614 may
opt i onal1lysupporediifared 1 htsidehall 3oP, @l skiewelal d, répectivelyl eCEEves & 4, and 5.

correspondi ng protuberance extendi ng down fromthe bottom of

super j ag&l8ér 10 hale  pluRal e bPwallY, Qth as walls 617 and 618 for example, that extend
between sidewall 612 and sidewall 615 to partition support surface 611 into multiple regions
over which material to be vaporized may be placed or formed. One or more passageways may
be defined within one or more such wall(s) rather than, for example, spread throughout support
surface 611 to help ease placement or formation of material to be vaporized over, on, and/or in
holder 610.

A superjacent holder having one or more walls having one or more passageways for one
embodiment may be positioned or oriented relative to a subjacent holder to help direct gas flow
exiting one or more passageways through the subjacent holder to flow over material supported ’
by the subjacent holder prior to entering one or more passageways through the superjacent

holder. For one embodiment, one or more walls having one or more passageways for the

subjacent holder may be of any suitable height to help define an exit region of any suitable size
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superjacent hol der 620 relative to subjacent holder 610. A hol der for
one enbodi ment may have one or nore walls of any suitable size and
shape to extend up froma support surface of the hol der al ong or
near at |east a portion of the perineter of the support surface and
may have one or nore passageways of any suitable size and shape
defined within one or nore such wall(s) for gas flow through the

hol der. -36 As illustrated in the exanple enbodi nent of Figure 7, a
hol der 710 nmay define a support surface 711 and have a sidewal |l 712
al ong tbﬁéwfﬁ‘élrsilﬁbtﬁéﬂ(sbﬁﬂdsthpg@tmn sllithe aunsrigdent kolderdo sllave gad flow wiitaing g
the perineter of an opening through which a tube for gas introduction
may extreoe.passdgdvdes thittOeh the ppgacentsholden emd/dilih helpi ciiewatel or izl gasnftbw over
sidewal | 715 generally correspond to holder 310, support surface
311, sideresidllsupdotted dpadhesiublpvert holddh, respectively, of Figures 3, 4,
and 5. Holder 710 may have a wall 717 along the inner side of

si dewal | 7125 amelsthaed 1HQN@e)@ﬂ191e(HmHBHﬁﬁent BB 2AMNVA ¥PptaldnP RAdWY d20infay
wal | 717 rather than, for exanple, spread throlghout support surface

711 to hghp, @@%nguffg@er@ntan%a&eog b BRI TBRE b Bl s RGO

in holder 710.°A er for one e ment ave one or ‘nore wal

of - any sy &[5 allgn% A0d. shape - .t ﬁﬁé@;{ﬁ&%ﬁ Wi b #"09 Bor ltntrgﬁtb%%ﬁ ﬁlay

of the nea a genera reglon o

hapo. GRS DR Doy b il I8 PO Eatand Rriogh

t he hol der. As |IIustrated in the exanple enbodlnent of Figure 7, a
hol der SrgwaHé% ded sidevall ainfppattition @PHP&étémfzef O dntg apdtinde §¢gé<éwa>wr wyhigh
along the perinmeter of support surface 721 and a sidewal|l 725 al ong
t he permg#eriadito be vaneriggsbinpybe plagagdungomedc Blokder 6B smmortgfalsfawﬁ?rloadwalb n
may extend. Hol der 720, support surface 721, sidewall 722, and
si dewal 6227266\?@k@5ahﬁ®waitsr62é spd A2 gmetrdibrcterrespaﬂd)to Ioldzp 61 6, ssppdrtawa"ace
311, sidewall 312, and sidewall 315, respectively, of Figures 3, 4,
and 5. 6lHpdidevall/@IQ, sidywdibe/e, andnadlls 612 andb 08)GespbRivelyt eSupsijgtentHolder 620 for
sidewal | 725 and may have one or nore
one embodiment may be positioned or oriented relative to subjacent holder 610 to help direct gas
flow exiting one or more passageways defined within wall 618, for example, to flow over
material supported over the two support surface regions adjacent wall 618 prior to entering one
or more passageways defined within walls 627 and 628, for example, of superjacent holder 620.
A notch 614 may optionally be defined at the top of sidewall 612 to receive a corresponding
protuberance extending down from the bottom of superjacent holder 620 to help orient
superjacent holder 620 relative to subjacent holder 610.
A holder for one embodiment may have one or more walls of any suitable size and shape
to extend up from a support surface of the holder along or near at least a portion of the perimeter

of the support surface and may have one or more passageways of any suitable size and shape

defined within one or more such wall(s) for gas flow through the holder.
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passageways defined within wall 727 rather than, for exanple, spread
t hroughout support surface 721 to help ease placenent or formation
of material over, on, and/or in holder 720. A holder having one or
nore wal | s having one or nore passageways al ong or near at least a
portion of the perineter of a support surface for one enbodi nent may
be positioned subjacent a hol der having one or nore walls having one
or nore passageways at or near a generally central -37 region of a
support surface to help direct gas flow exiting one or nore
passageways Ahillgsteticd lrdhe exgmplecaarhodimednd ef Figaref7, sWoldeet Orraaeddfime a support
supported by the subjacent holder prior to entering one or nore
passagewayse THrapddlave hedewgle? [2atempt thbpdriester oflvepploo] sdefacef 2l ande sidewall
enbodi ment may be positioned or oriented relative to the superjacent
hol der Tistadongabkipaimeér ofian oprdtithecuah evhitchl Diibe fY @hdlinfgdwrtivg Ay Rktead.
passageways. For one enbodi nent, one or nore walls having one or

nor e pqsaagemy@p;;@:& stirfiRe FUDIsRERAL 70D 88 5ideRN PE SheRNY cSdhaR] @ holder
hei ght to help define an exit region of any suitable size between

such wad1lo( §hpai dudelle 3PP G RWaR’ 15 8 SHRELI 3¢ '?%SRQSHV roiilﬁlﬁ%r@%]k WV RS,

flow to exit one or nore passageways tﬁroudﬁ e subjace ol der

d/ j ' . | : terial t ed
byt e AaAHS/8 S ispt it 227 ot e 8 oot ikl TRER B BUPRBE b By
Fi 7, hold 10, for. i t it d bj
ofons s lRR GRS B R POR T RS B oA Bh) S
defi ned mﬁtnin wall 717 to flow over materi al supgorted over support

sur f ace/ 1719 hppicic Riagemeni s fomytiph ef BatcHBlrwepas RoldsrtPn wal |
727 of superjacent hol der 720. A hol der having one or nore walls

havi ng one d¥helgerdoperesathodigent may deveengror snorgwaldy ofi any seitably size andghans
of a support surface for one enbodi nent may be positioned subjacent a
hol der thaxendjup fremarsuppereswbict ef thaholdgr aiwener agenaalpasstgeavgips ofitheng
or near at least a portion of the perineter of a support surface to
hel p disnpmdrt gafacéd hrabmaexhdvie pge ormopasagevHe S agestiyble sizb andighpt Befined
subj acent holder to flow over material supported by the subjacent
hol der witli®bnd & more such wall(s) for gas flow through the holder.
As illustrated in the example embodiment of Figure 7, a holder 720 may define a support
surface 721 and have a sidewall 722 along the perimeter of support surface 721 and a sidewall
725 along the perimeter of an opening through which a tube for gas introduction may extend.
Holder 720, support surface 721, sidewall 722, and sidewall 725 generally correspond to holder
310, support surface 311, sidewall 312, and sidewall 315, respectively, of Figures 3, 4, and 5.
Holder 720 may have a wall 727 along the outer side of sidewall 725 and may have one or more
passageways defined within wall 727 rather than, for example, spread throughout support surface
721 to help ease placement or formation of material over, on, and/or in holder 720.
A holder having one or more walls having one or more passageways along or near at least

a portion of the perimeter of a support surface for one embodiment may be positioned subjacent

a holder having one or more walls having one or more passageways at or near a generally central
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entering one or nore passageways through the superjacent holder. The
hol der for one enbodi nent may be positioned or oriented relative to
t he superjacent holder with reduced or mnimzed concern for
avoi di ng al i gnnent of passageways. For one enbodi nent, one or nore
wal I s having one or nore passageways for the subjacent hol der may be
of any suitable height to help define an exit region of any suitable
si ze between such wall (s) and the bottom of the -38 superjacent

hol der to allow gas flow to exit one or nore passageways through the
subj acemgion pbp sanporariage to elpalirgetas Bow fxiding onevbrl mpregpassag¢veays dwengh the
mat eri al supported by the subjacent holder. A superjacent hol der

havi ng sshrcat hnldeetoviitiw even aatengl supportad hycthesybgsssideldey pribraop eotesng one or
enbodi ment may optionally have one or nore walls of any suitable size
and shaperetpassagdvedyd throophthé suptihdeat ddro MheholdBrefoheded@tibddimes ke one
or nore passageways through the superjacent holder. Such wall(s) for

one emMegditidRed orBhenidalrélathd 6 elte éﬂ?&}j}d‘c&xﬁ\ﬂokﬁr with aduad PorQhinihizEd caEh for
mat eri al supported by a subjacen ol der prior to entering one or

nor e Pag3AGENELAmER’ &‘ﬁg%ag%ys.s F@S{B{e%ﬁﬁg%{lﬁﬂt, gﬁ% or 1§H}%§§ﬂ\ﬁ lhla(riﬁ% ohObr

one enbodi nent “may be o ny “sul Ine a

i on. of ; ) 1 de for .
cxap! & g i ve i) SOl B o B AFED Bl M B P Big B e

exanpl e, erial” suppo acen

hol der ta al | ow flow to enter one.or nore passageways tEr ugh
the sugSFPREERY Hirdler=® bedroneh pallls grd BRaSunB oRMeeneetiast palderto
coupled  to the holder using any suitahle techni que. Such wall(s) for
anot her? SHEBATIAEHP cHEPbYF Mo PagsrEaways fiepnabdhssubipcenidokist and/or tpdlger
620 of the exanpl e enbodi ment of Figure 6, for exanple, may have one
or nor esircplate of wid gasflow averdepprial sepertedbhibe sehiaesnt ddater 620
opposite one or nore of the walls partitioning support surface 621,
such as wal |4 il2stirataddh thre &2 pleembodamplt ef Figaredxhader TdAdooone embiodiment
passageways through hol der 620. Hol der 720 of the exanple enbodi nent
of Fi gun#y b pdsiionedsubigebs, hotdey 72(teehelpndireor gadloes axdtirgsont datnoexpBsageways
down fromthe bottom of hol der 720 opposite
defined within wall 717 to flow over material supported over support surface 711 prior to
entering one or more passageways within wall 727 of superjacent holder 720.
A holder having one or more walls having one or more passageways at or near a
generally central region of a support surface for one embodiment may be positioned subjacent a
holder having one or more walls having one or more passageways along or near at least a portion
of the perimeter of a support surface to help direct gas flow exiting one or more passageways
through the subjacent holder to flow over material supported by the subjacent holder prior to
entering one or more passageways through the superjacent holder. The holder for one
embodiment may be positioned or oriented relative to the superjacent holder with reduced or
minimized concern for avoiding alignment of passageways. For one embodiment, one or more

walls having one or more passageways for the subjacent holder may be of any suitable height to

help define an exit region of any suitable size between such wall(s) and the bottom of the
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wal | 727 to extend one or nore passageways through hol der 720. A
superjacent hol der having one or nore walls having one or nore
passageways for one enbodi nent may optionally have one or nore
sidewal | s of any suitable size and shape to extend down fromthe
bottom of the holder along at |east a portion of the perineter of a
passageway opening. -39 A holder for one enbodi mrent nmay have
passageways t hrough which gas may flow through the hol der by
defining in any suitable manner at |east a portion of a support

sur f aceuggracentiNdes i allopr gas dlow ta §3it opaptInere PysspREAYA Bireughd he sybigoent
such as a porous stainless steel of any suitable density for

exanpl érol&uand/gr fedickherirciiate artvénrl gepider dveranateriah burpeitedyby thp snbjaedt naldar.
t he support surface while allowi ng any suitable gas to flow through
t he support Asufegeenahdddriianinglonoogiorcavedls htvioy efie orahek ipadsagpsiayg for one
vapori zed. Such a holder for one enbodi nent may support any suitable
I qui d eeHod et ma$ptiomlylaeesnef @ e &aBHREY FEifdbl@Ye SdRRSeto @kt¢nd
suitable solid material in any suitable form Such a holder for one

embodi NRRn FEH (LIRS o f Aol tAD teh B &lei ol mobB REde@lvadthidieh _{Hérsgbé?jfacﬁlt
powder and/or aggl onerated particles to help create a flurdized bed.

As il lh%tlc{e?.t §ﬁicl'f @alf(@%ofemt%d@ﬁ?g{?g‘ﬁ@% ﬂectﬁ%ag g%ﬁr et§ cir 15{9 Io?%f’xir%’\%r

may define a support” surface ny s at Teas
parti al I bl e. nat er.i al % have. a sidewall 812 alan t he
per | mot 2B BRI T bV R e Ber R e SesB Rt Whoueh e
perimeter of a enjin rrQugh which a tube fo as. introduction
ay oxcaRETReRRTBET B16T waiop it hhe Sbpdemabiay be Phrlariab it ke
sidewal | 815 generally carrespond to_hol der 310, support surface 311,
si dewaldefing an enirpgee wpivavh Ry S4blesEs hettery sioh, wabks) Bpgpreramiple thedop)
5. For one or nore enbodi ments where a hol der has any suitable at
| east parfageafinjatgrial sunported brriesnbiadent halddy tasllaw pesr fnye tostngdr vhe gsmeteeel
of any suitable density for exanple, the holder for one or nore
enbodi mestagewayy threligh the pyyerjacambbdderalSutlowhi(syfap one erebbdimentharyhenguplad
at | east
to the holder using any suitable technique. Such wall(s) for another embodiment may be
integrally formed with the holder.

Holder 620 of the example embodiment of Figure 6, for example, may have one or more
walls that extend down from the bottom of holder 620 opposite one or more of the walls
partitioning support surface 621, such as walls 627 and/or 628 for example, to extend one or
more passageways through holder 620. Holder 720 of the example embodiment of Figure 7, for
example, may have one or more walls that extend down from the bottom of holder 720 opposite
wall 727 to extend one or more passageways through holder 720.

A superjacent holder having one or more walls having one or more passageways for one
embodiment may optionally have one or more sidewalls of any suitable size and shape to extend

down from the bottom of the holder along at least a portion of the perimeter of a passageway

opening.
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partially permeable nmaterial with material to be vaporized in any
sui t abl e manner and/or by supporting material to be vaporized over
one or nore support surfaces over at |east a portion of the at | east
partially pernmeable naterial. The at |east partially perneable
material for one enbodi nent may have pores of a |larger size toward,
at, or near a first end, such as a bottomend for exanple, of the
hol der and pores of a smaller size toward, at, or near an opposite
second end, -40 such as a top end for exanple, of the holder to help
prevent nat eAilglder forone embodimasttmagaliave abdsygevwpps theaighevhicht s ingdy ffavom
exiting the holder prior to being vaporized as gas flows through the
hol der . thrarghahehsderrbyrdefirin ddanyesnitshle gasndraylebe agortpatofd stygpott shyfacvdier
and/or through material supported by an end surface of an interior
regi on afy suitell8belichs padially férmyble Aftedinl, Bheis APoRE Stainless b6l dfRALEEIiRABLe
region using any suitable baffle or diffuser structure. Such

struct ua&sﬁ%maﬁ%egﬁéﬁ 2 hoMldr B ANHLDOL 5GP LRS! Bl Btz ovEPHE s@port

such hol der(s) and/or the container. Such structure for o

embodi MeRE LBYi10G114WAhE 9h % it % &{éﬁ' L[} '

di rect gasacgla'ow over g arPg uét\r%l% P %Esg OQ‘Frrtah?e I'a edssuh %rg? %ﬁgglgd tﬁ“ﬁ%&%‘%h

hol der . an%zcrrévst r ut%t.a e f Qr . one eﬁb%gaier%elnt fma(?/ be b integral wt

and/ or  EOUEICKE PaeLalbfing wanriatd- RUTLIOlS faqms eat PS%‘%“’“BQ&Y PYRERF S8r

and/or through . material suppqrted by a sybjacent hol der. S\ggTE .TO

DEL| VER RGBT et T e DB ome s R B OaY SHEPRG By RO RIEr8lid

supporting material to be vaporized are defined, positioned, and/or_

coupl edmA&alja apy sfagle foan.r duchiaholdes joronr embpdimgamay Bippai prysiiehls/splid

gas source in any suitable manner, may be heated in any suitable

manner wsterigl intlye foun ofbpewdihend/oneggepirpiye particles tediglp waporiflnalized bed.

material in the container, and may be coupled to deliver gas

resul ting frémlostdtetin thé cxtahpla aolgiditaeht géBigwid 8) a\habier 8 Hemlayrdéfarei saduppaat

any suitable process equipnent, for exanple, in any suitable manner.
surface 811 over any suitable at least partially permeable material and have a sidewall 812 along
the perimeter of support surface 811 and a sidewall 815 along the perimeter of an opening
through which a tube for gas introduction may extend. Holder 810, suppoﬁ surface 811, sidewall
812, and sidewall 815 generally correspond to holder 310, support surface 311, sidewall 312, and
sidewall 315, respectively, of Figures 3, 4, and 5.

For one or more embodiments where a holder has any suitable at least partially permeable
material, such as a porous stainless steel of any suitable density for example, the holder for one
or more embodiments may help support material to be vaporized by charging the at least
partially permeable material with material to be vaporized in any suitable manner and/or by
supporting material to be vaporized over one or more support surfaces over at least a portion of
the at least partially permeable material. The at least partially permeable material for one

embodiment may have pores of a larger size toward, at, or near a first end, such as a bottom end

for example, of the holder and pores of a smaller size toward, at, or near an opposite second end,
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Figure 9 illustrates, for one or nore enbodi nents, a system 900
conprising a vaporizer 910, process equipnment 920, and a gas source
930. Vaporizer 910, process equi pnent 920, and gas source 930
generally correspond to vaporizer 110, process equi pnment 120, and gas
source 130, respectively, of Figure 1. Vaporizer 910 nmay conprise
contai ner 300 and heating -41 equi pnment 912 to hel p vaporize materi al
in container 300. Container 300 maybe coupled to gas source 930 to
receive any suitable gas and may be coupled to process equi pment 920
to del i %6k as g P enddon Xamgles pihe é@ld@rat@ telpfprevient matessl e thegaksastipartially
vaporized material to process equi pment 920. The contai ner for one or
nmor e enpadiesde metemal/froe eritng thydwlder paonyto being abparizEd esgas dlosvsitirouginthe or
nore interior regions through one or nore passages or inlets defined
i n any kaldérabl e rmanner through any suitable one or nore |lids
covering one or nore openings of the container and/or through any

sui t abl € ONEFRIonBBf BoMAMBDAirnSdHEd) %é’ssmé?y 5d diporbilo BBR/0REr AdRR kBt RAtbrial

for exanple, of the container. The container for one or nore

embodi NRRLSEBY Sk \SEHFa33F ah GRéHdr ire%gon &t a|0crec9n Gt Qxﬁ*f/orq;y Qr hfRSEhNE8s in

gas with vaporized material at any suitable ow rat e through one or
rore Pagsafat-Meilihditd S RINEHahi of B¥SYshABLE SRANSICLIL QU0 Be AdNgral
sui tabl e one or re covering one or "nore openings o e
oi devel T AT o ene BB R P AEiEr Y ap B e i er o Arfy fo
. , Cnlets .
g2 ancBEMGHITHEH Bag Gb HBREsI g Lo POmJEio iSHCT B HBAEHEMY OBHe
or nore valves may optionally be used to help regulate the.
i nt r oduAid{os threpgh @atsriglsppparted by therheldesr Sughgirugiyes fonpredimiadimens mayde
nore valves nay optionally be used to help regulate the delivery of
gas fr omcgraé witbandoneyupleiiie a seperjatane holflento belp diectrgas 8oeryedindémtisongly
have any.suitable one or nore lids that may be of any suitable size
and shapagridlzapporest bpe shigaceadheldérng any suitable material, and that
may be nounted to cover one or nore openings of the container in any
sui t abl e manner. For one

SYSTEM TO DELIVER RESULTING GAS

The container in which one or more holders supporting material to be vaporized are
defined, positioned, and/or coupled may be coupled to receive any suitable gas from any suitable
gas source in any suitable manner, may be heated in any suitable manner using any suitable
heating equipment to help vaporize material in the container, and may be coupled to deliver gas
resulting from contact of the received gas with vaporized material to any suitable process
equipment, for example, in any suitable manner.

Figure 9 illustrates, for one or more embodiments, a system 900 comprising a vaporizer
910, process equipment 920, and a gas source 930. Vaporizer 910, process equipment 920, and
gas source 930 generally correspond to vaporizer 110, process equipment 120, and gas source

130, respectively, of Figure 1. Vaporizer 910 may comprise container 300 and heating
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enbodi nent, the container may have a collar around at |east a portion
of an opening to help nount a lid over the opening. Alid for one
enbodi nent nmay then be secured to the collar using any suitable one
or nore nechani cal fasteners. The container for one enbodi nent nay
optionally be grooved around at |east a portion of an opening to help
position a gasket between -42 the container and a |lid nounted over
the opening. Alid for one or nore enbodi nents nay help secure one
or nore holders in an interior region by pressing agai nst such

hol der (esipipment RE forelr vaperize mafend ipnbentaingrd 00§ GonigineriQfy ey bocaupled to gas
container. For one or npore enbodi nents, additional structure, such
as a spmoee 980ko eranphey, surtahle gt andmadyl be doeplud edbrbesheduipmere 920 & delidter
agai nst such holder(s). As illustrated in the exanpl e enbodi nent of
Fi gur e s ré&Qiingifived cod@dt 0Pthe FaeRe@ g@okikiavapofraiuigledidl €0 PRCEYs BGuipinehitT20.
top of container 300, and a |lid 306 may be positioned over the collar

and secur ed 1R dohRirePlor dhe ¥SMBR HMboBM onsSHA YebiveS Sds@PardshithAE flow rate in
exanple. A groove nmay optionally be defined arounhd thé opening at

the to f it I 0 .

cont ai N OB o ey MipPaReS!dpie Blsdikl bERICRIRANE HERD suieble |
mat er i r .. le, Teflon(r any suitable el astaoner. or
oy sunPaBE el ond bR oF morfids 0k AR s At o G *0Bhinety
define through enerally central region of .|id 306 an openin

*br ougrdi i 5 SSdle the' s valle HidtpsdidesBuAnTaT D atormyal e

305 may extend into the interior region of container 300, As |lid 306
i s secuF@lrieookthe cuutingy Thscortainenionene aonore pmgodmsnisanaysleliver ag pspliing
0- ring 308 to help seal lid 306 over the collar and may press

agai nstirem genteiof thegensived gpewBb Sanasizehwhisripkas g8y suigble B wargts theugh one or
hol ders 360, 350, 340, 330, 320, and 310. An Oring for holders 360,
350, 3409red3BagB20 ouldeisldSiod irsamtsusshl Omanmy 13 d6ghodnyRugableorte dranore lids

exanple, may then be conpressed to help seal holders 360, 350, 340,
330, 320yeraipbndbd nagadpaings betharohthi@er M tirougOly3aitalileibg: c3@hore Avalls,

val ve 381 having an inlet coupling 391 may be coupled to tube 305 to

hel p such as a sidewall and/or a bottom wall for example, of the container. A lid for one embodiment
may optionally have one or more inlets to receive gas and one or more outlets to deliver gas. For
one embodiment, one or more valves may optionally be used to help regulate the introduction of
gas into the container. For one embodiment, one or more valves may optionally be used to help
regulate the delivery of gas from the container.

The container for one or more embodiments may have any suitable one or more lids that
may be of any suitable size and shape, that may be formed using any suitable material, and that
may be mounted to cover one or more openings of the container in any suitable manner. For one
embodiment, the container may have a collar around at least a portion of an opening to help
mount a lid over the opening. A lid for one embodiment may then be secured to the collar using

any suitable one or more mechanical fasteners. The container for one embodiment may

optionally be grooved around at least a portion of an opening to help position a gasket between
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regul ate the introduction of gas into container 300. Lid 306 may al so
define an opening through which a passage or outlet defined at |east
in part by a tube may extend into container 300. A valve 382 having
an outlet coupling 392 nay be coupled to the tube to help regulate
the delivery of gas fromthe container. -43 The gas inlet(s) for one
enbodi mrent may be coupled to a gas source using any suitable one or
nore gas delivery |lines. For one enbodinent, a flow neter may
optionally be coupled between one or nore gas inlets and the gas
sour ce thecomhipenandiatlidrmemtiydarverhaopealing. ha liflfovene ar eoof emigraigments may help
introduction into the container. As illustrated in Figure 9 for one
or nor eseeurbodé oMo, holdekseih an dixendriregjoBBy plesingvaaingt I8 hotdyr(d)én delptksor
to a flow neter 932 by a gas delivery line, and flow neter 932 maybe
coupl edrefion §ASn SRUIGE sQ3RdAY 1R BAGINL! Forny of b enbodimdnie ad §Qbharay
receive any suitable gas fromgas source 930 at any suitable flow
rate. (@Rt@ld)eich30Q sf)ﬁfer R €xShpl B0 ofBRAH) BERRES o WYp HrEGS 1Caddihét such
suitable gas at a flow rate in the range of, for exanple,

approxuﬁﬁgﬁ one standard cubic centineter per mnute (sccn) to

appr oxi mate / 500 sccn1 Cont ai ner 300 for one or nore enbodi nents

el o, o PRy o S8l eribstilh bR %5‘%6%83@@3%%@ follr

outlet(s one. enbqdi nen cess .eq pne or
oxanpl aunidhe Ping X eﬁ%?é%&f%ﬂ%?“ﬁr&r@ G0 T ryipraorgr cole
enbodlnent a flow neter optionally be coupled betmeen one or

more gaEdserret e t%@1%§1WWS%@F FBE 0T foriseppple mdngrore matoriionally
control the flowrate of gas delivery fromthe container. As

i |1 ust rhgtde@ingdrarpiglthe openifgat thartep of thewpkarderbeddpasinersan Qirirgek08 botysien ng
392 for valve 382 maybe coupled to a flow neter 922 by a gas

del i veropniaimee 30Gnd lid 306. etieg 302 aphy fdimed Gopl @y stimabe maesis! sachuagp fiernt

920 by a gas delivery line. Gas delivery lines for gas introduction

i nto t heampRr] aemel, anduftable gasotier, oy &fyysultalleTdet® such as stainless steel for
example. Lid 306 may define through a generally central region of lid 306 an opening through
which a passage or inlet defined at least in part by tube 305 may extend into the interior region of
container 300. As lid 306 is secured to the collar for container 300, lid 306 may press against O-
ring 308 to help seal lid 306 over the collar and may press against a collar around tube 305 to
help press lid 306 against holders 360, 350, 340, 330, 320, and 310. An O-ring for holders 360,
350, 340, 330, 320, and 310, such as O-ring 316 of Figure 5 for example, may then be
compressed to help seal holders 360, 350, 340, 330, 320, and 310 against one another and/or
against tube 305. A valve 381 having an inlet coupling 391 may be coupled to tube 305 to help
regulate the introduction of gas into container 300. Lid 306 may also define an opening through
which a passage or outlet defined at least in part by a tube may extend into container 300. A

valve 382 having an outlet coupling 392 may be coupled to the tube to help regulate the delivery

of gas from the container.
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contai ner may be formed using any suitable material. Such gas

delivery line(s) for one enbodinent may be fornmed using any suitable
material, such as stainless steel for exanple, to allow for higher

t enperatures and/ or pressures. Such gas delivery line(s) for one
enbodi nent -44 may be formed using a material having a relatively | ow
coefficient of friction, such as a polyner for exanple, to help
allow for relatively high flow velocities. The contai ner may be

heated in any suitable manner to any suitable tenperature to help
vapori ze rratﬁﬁ ggp lei(s) for v ambpdimentygaybascoupleddo # Bisgytee ppias any suitable
container. The tenperature at which the container is to be heated

f or oneongror myre g@rfghdi:rwéimss Feapnelempeaddmenitoz flew ardrenayoptivhally beeoapled|
to be vaporized, on the amobunt of nmaterial to be vaporized, on the
concent esyeamronefor hrfvee gasadyletsiand thegas souatedd helpanoritoeamaip@rcatirsighe flow rate of
conditions of the processing equipnent, for exanple, to which the
resul tigg igaslutitord iatodBe S@ltdiNg! &d.ilhishatet SNPRIRILIOE ohdér R68 cRibodBichts, inlet
enbodi ments nay be in the range of, for exanple, approximtely 40

degr eescouBlifd 358 foPvAPPIPLERESLNpRAT HE8%SRSer $38Ib51aUss dAErPld 3 Bow
heati ng equi pnment nmay be used to hel p heat the material to ‘be

vapori zgd.| ého &Wbé;s%#)ﬁdg@ Fasasggllgg P% 6 EY ggelrjsgdegl,%%lﬁi%&e C{)Ht?tmtmeé‘mﬂ{l?é %S%Ee

in the contal ner. strate eati ng equi pne

for one_or re enbodi ments be us to heat gont.ai ner. 300. As
b Y sglIRNE eRIRRE LR B a0 SRl Rl PG COTRHOTD FrHecckinoss,
a ribbon heater wound . around fhe contai ner,, bIockfh ater having a
ehape ORI HAY B S FRETILAGE 865 343 Hvarass in the TaRgR ook ckaiagley o

heat ed encl osure, a circulating fluid heater, a resistant heating
syst em 2PRFFIBRtClyPne padad pykic primerRy Persinala (S¢Ent? prpreyoRae0 sem.
one enbodi nent may be supported by and/or integrated with the _
cont ai rfeentaimgre 08 dert caierpe mofpembriémenth wdy msaive pay sudeblerzes alrediloy rdtainghe
any suitable support structure to help support any suitable heating
equi prmemtgearfofion dxanmpie, aapedkmnatéln ohdigcoontapprogimaitety 1000 scem.

The gas outlet(s) for one embodiment may be coupled to process equipment, for example,
using any suitable one or more gas delivery lines. For one embodiment, a flow meter may
optionally be coupled between one or more gas outlets and the process equipment to help
monitor and/or control the flow rate of gas delivery from the container. As illustrated in Figure 9
for one or more embodiments, outlet coupling 392 for valve 382 may be coupled to a flow meter
922 by a gas delivery line, and flow meter 922 may be coupled to process equipment 920 by a
gas delivery line.

Gas delivery lines for gas introduction into the container and for gas delivery from the
container may be formed using any suitable material. Such gas delivery line(s) for one

embodiment may be formed using any suitable material, such as stainless steel for example, to

allow for higher temperatures and/or pressures. Such gas delivery line(s) for one embodiment



any suitable manner. Such structure nmay be integral wi th and/or
coupled to the container in any suitable manner. The contai ner for
one enbodi nent may define in any suitable manner one or nore
cavities of any suitable shape and size in any suitable one or nore
wal | s of the container -45 and/or in any suitable one or nore lids to
hel p support one or nore heater cartridges, for exanple. The
tenperature at any suitable one or nore | ocations around, on, and/or
in the container nmay optionally be nonitored for one_ or nore

embodi rfadY &e foamedrsing ewatcaakhayig arelspeslniqy eocificient gbfrciap.aplass a plymer
suitabl e one or nore tenperature sensing devices may be supported at
any supr exsimple ehdp ahow éorirele@talohigh dlowmetbeitiss, and/or in the
container in any suitable manner. As exanples, suitable tenperature
sensi ng deviBesomainer may bielbeatesd i oy suitabkei hamkeom ang stitsdleranperptues to halp
therm stor, and any other suitable tenperature sensing junction or
devi ce vapoanrgastefidllin the@bh@bicl 028 AYwS tirbaddl tBe tdiRdin@| Mhe eijdedre WEwhich
surface 1n the container. The contai ner for one or nore enbodi nents

may be headRsndils &bk IRbiell 3 e BRABR! erhiR diMiGiPmbPidRhd bsd kbW 6n hgat
to hel p vaporize material in the container and/or 'to hel p réduce,

mnim Zlﬁatel\?é%% BE v%\ﬁﬂ%&l gg %eearmdﬁptﬁftlh%%l 86r b%gflggri%&? FI? tﬂe%o?&aﬁtr&tion cgf é}é?

cont ai ner ere vaporil 4 materi a resulting frromcon

R R T e

nore e ere sol

m nim zing, .and/ or avoi ding .cooler_|ocations or cold spot hel

r educe A METSIting €35 §510 ko HP Y oFRd; T G ToRAERSI (D5 OB TP B moRis g be
partially clog or obstruct any, suitable one_or nore passageways

t hr ougH™ Wi 'engsisior Pramnle appropinadsly 40 degreestrrlsieyaappraimately 38%6%1%65
nore enbodi ments may be formed using a heat conductive material to
hel p bétal#ys.di stribute heat. For one or nore enbodi ments where one or

nore holders 1in a container are fornmed using a heat conductive
mat eri al andimrsgitatdé herwtidg epaipinentonagche wadifodrelp heat the material to be vaporized in

the container and/or to help regulate the temperature in the container. As illustrated in Figure 9,
heating equipment 912 for one or more embodiments may be used to heat container 300. As
examples, suitable heating equipment may include, without limitation, a ribbon heater wound
around the container, a block heater having a shape covering the container, a strip heater, a
radiant heater, a heated enclosure, a circulating fluid heater, a resistant heating system, and/or an
inductive heating system.

Heating equipment for one embodiment may be supported by and/or integrated with the
container. The container for one embodiment may define and/or have any suitable support
structure to help support any suitable heating equipment around, on, and/or in the container in
any suitable manner. Such structure may be integral with and/or coupled to the container in any
suitable manner. The container for one embodiment may define in any suitable manner one or

more cavities of any suitable shape and size in any suitable one or more walls of the container
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coupled in the container in thermal contact with the container,
heating the container helps to heat such holder(s) and therefore
hel ps i ncrease heated surface area in the container to help better
distribute heat to vaporize material in the container. Such hol der(s)
for one or nore -46 enbodi nents nay be defined, positioned, and/or
coupled in the container in thermal contact wwth one or nore
sidemalls of the container. The container for one or nore enbodi nents
may be ated fromone or nore sidewalls. For one or nore

enmbodi o in,ppst switakle AngeN mese didy iaRlie SuppA oB? oiels hiatet cartridgesnfols one
or nore passageway sidewalls for exanple, and/or supports forned
usi ng axamgle. conductive material, such wall(s) and/or support(s) may
al so help to increase heated surface area in the container. The

cont ai ner arkhegempeyetugrat Ay suitabledar sr fnore locations arnmide on,cambdd imtha tentatagr
be formed with an increased thermal mass to help maintain the heated
t enper ahay epticRalle @oRitded L ondof meReNdbJifRAE t6 AP dédiiié the WiRieateRlih d
material is to be vaporized by sublimtion, the vapor pressure of

the solhecomiigéd @inyasht@ohgbﬂe%} &GRSR 448 sérfmtghﬁviaesr b Abe RIpPSALH £ aﬁ%
the solid materi al its vapor/solid interface where the nunber o

ol eCUls%ﬁaBlQo &ﬁ{&@%caﬁ BiitldNgn giof B mhé G 11921}#41]1%&?19('1}1

material 1s the sane as t nunf)er I’T'DGC es In the so III’T’Ed

fromt h&a ﬁ{e@ G alﬁg te&x{b%gl%% ISQ‘IS chs IP%\/ ﬁ?luﬁe q’vﬁﬁeoﬂt get a%g-len%?co%l%%

equi libriu |sr ectl es |n
vapor/;&#ld .nter contact with as |ntrqg%ced |nt t he

cont ai rfePCrIEYen 48 a%yu?fﬁ?rr?ﬁltt%éﬁtewple’fa“ﬂ% o ﬂ“‘ﬁuﬂ’? Qv ioe aranged rest ore

equi librium provided sufficient heat is supplied to the surface of

the sol R REEFYAITER)e SRl apeudtiye syrfase in félﬁ EMtalRgat of sublination,

i ncreasing heated surface area in _the contai ner may hel p increase the

rate of vapdhiczantemgr B oseen Mopwrbeiliaentsmagy herheaisd imenyesudatle dianeeitte

where vapor fromsolid material and/or gas resulting from contact of

i nt r oduehdbegasdisiribhtedwattio helporpaes memerel irathe tordaiser andai fshelpredneear

such increased heated surface area, such increased heated surface

ar ea mayinihizq and/or avoid cooler locations or cold spots in the container where vaporized material
and/or gas resulting from contact of introduced gas with vaporized material may condense. For
one or more embodiments where solid material is vaporized, reducing, minimizing, and/or
avoiding cooler locations or cold spots may help reduce, minimize, and/or avoid forming
deposits that could at least partially clog or obstruct any suitable one or more passageways
through which gas flow is to be directed.

The container for one or more embodiments may be formed using a heat conductive
material to help better distribute heat. For one or more embodiments where one or more holders
in a container are formed using a heat conductive material and are defined, positioned, and/or
coupled in the container in thermal contact with the container, heating the container helps to heat

such holder(s) and therefore helps increase heated surface area in the container to help better

distribute heat to vaporize material in the container. Such holder(s) for one or more
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hel p better reduce, mnimze, and/or avoid condensation of the
vaporized material and/or the resulting gas. -47 Any suitabl e anmount
of heating power may be used to help vaporize material in the
cont ai ner. The anopunt of power for vaporization of nmaterial in the
cont ai ner may depend on, for exanple, the chemistry of the materi al
to be vaporized, the chem stry of the gas introduced into the
container, and/or the flow rate of the gas resulting fromcontact of

i nt r oduced gas with vaporized material. For one or nore enbodi nents,
heat i ng"BRAMEREHRPaK ke deRpsitioner @nd/ar cauled im e sApiamer inhgrmpheontact with
amount of heating power absorbed by the resulting gas is a relatively
smal | fongdrimsye giflevalls odvha qoatsingr.hEla ¢ontpines Wasrone empregmbodimeritymay be
the heated tenperature in the container. The anount of avail able
heat i nghgateddroni ane @maoresidewalds. divbook orenors embydibenisrwltehesuch olger(9fhave
for exanple, approximately 100 watts to approxi mately 3000 watts. For
one or ¢neroe mebodilsyenitsss ogasr nbiepasiageday ideval 1B SoreRavhplic NaId/drBipPdets
preheated in any suitable manner to any suitable tenperature to help

nai nt ai RrhéPudhead Beht EEHRSIRIHA&idl rku&lbﬁrallﬁ))ﬂ{d?dr@ﬁﬁ port($) i HOHEAR 0B IndFB¥%e
be preheated depending on, for exanple ow the containér is heated

the | engbhqQfirfidie Sas ﬂfeeéohtég{ey er@omnefr gﬁa/g,]ao% ol P RIHA LS For oﬁeqé %re

the flowrate of 1ntroduced gas. Any suita eatlng eqU|pnen

be_used| B%dﬁﬁ%xﬁ’s RS BE Rl Y GHGR0: 93BN RO, LANELRAL AL RS e’

tenperature o oduced one of

sui tabl e he q nent may be used to heIp heat one or nDre gas
dellver§n??ﬁ géﬁ a§§1n$htroduct|on into the container. For one or
nore enbodi nents where solid material is to be vaporized, gas

optional Iy H9&08¢ P%‘EP‘@&“%%B UMD YOG BHSFIA (R 10 418 varesized BY Slﬂh%wtwn the
filters to help prevent any solid material in the gas flow from

bei ng d@ppRRzessEreraidha tohié namichptegivendaenemniurg is tifespared prasenrs opihe seli

in and/or by the container in any suitable manner using any suitable
st r uct unaerif ot itovapor/pdibldiiedfate, wiomethe number of molecules in the vapor condensing on

the surface of the solid material is the same as the number of molecules in the solid sublimed
from the surface of the solid material over a given time period. This equilibrium is disrupted by
removal of molecules in the vapor at the vapor/solid interface due to contact with gas introduced
into the container. Because sublimation will occur at a higher rate to restore equilibrium
provided sufficient heat is supplied to the surface of the solid material to compensate for the
latent heat of sublimation, increasing heated surface area in the container may help increase the
rate of vaporization of solid material. For one or more embodiments where vapor from solid
material and/or gas resulting from contact of introduced gas with such vaporized material flows
against or near such increased heated surface area, such increased heated surface area may also
help better reduce, minimize, and/or avoid condensation of the vaporized material and/or the

resulting gas.
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or nore frits nmay be positioned at or near an end of one or nore
interior regions of the container to help filter the gas resulting
fromcontact of introduced gas with vaporized material prior to -48
bei ng delivered fromthe container. Such frit(s) may be of any
suitabl e size and shape and may be fornmed using any suitable porous
material of any suitable density. As one exanple, a frit formed
usi ng a porous stainless steel havi ng a pore size in the range of
approximately 1 m { pproxi mately 100 m crons, for exanple,

may be used ?(Blf Slawﬁ eé%a? tmn%ower PIa¥ OF #5580 plpvRROTEZR ARassreal 1n the
enbodi ment of Figure 3, a generally circular frit 370 may be

posi t i ofrsRiBsFe The smowm|ofepwador vapotiedtioniof matariakio|thecomtdinsrindy depeh ayadr
flow directed over material supported by holder 360 prior to

del i ver gxaniple dugrheméstrywf thetmaiedal melk tdpodugh theicte836y of fBeighs R#EOdurey into
define through a generally central region of frit 370 a generally

ci r cul atheopmaingg and/br the gowwwtite ©h tHeaeresifingraymexshRehf ifttdducei/ghs vath
enbodi ment maybe pressed over holder 360 in any suitable nmanner

usi ng ampofiddd BikRalS FoHERren e embsUiRERts | ea SR nlad beMHde 'a{?ﬁfab}%qg
to help seal frit 370 over hol der 360. The exanpl e émbodi ment of

Fi gure gichQh aRBEntSRRACH JEdnt eat1 drSBsorfbdaddhd fe?ﬁlhﬁ? %rls b pel!ltiv%ﬂr
of frit 370 a frit positione the passage or out %

del i f t

one. o AR Q‘“ﬁ*ﬂ'ﬁ%ﬂa%?ﬁ%e%%ﬁo“ﬁ% e PGl hEnpls f'aq?e”r%%ae il the
330, 340, . 350, nbod ment s e or

del | ver‘anH“heésTﬁ%?mala@ ofaY g fefting oL o OBnp e ArbgU GRS frt e
eqU|pnent$%$£é¥exa may be heated in any, suitable manner to any

sui t abl '@® SEYR etatﬂp’f?é‘%at?l&d% Fattyfoappioxamatgly 3080 Walsi d

condensation of the resulting gas in such line(s). One or nore gas

del i very | i s onger wAE esriodinenis gasiatjodiscd s e comtaineranaytps preheaged in any

tenperature approximately 5-10 degrees Celsius hotter than that of

t he contuéible manpenyto guy swishle terhpaatinego bejpinpimeain theheated terspatatiiee ihéliep

heat one or nore gas delivery lines for gas delivery from the

cont ai n@ntainer. Introduced gas may be preheated depending on, for example, how the container is
heated, the length of the gas delivery line(s) for gas introduction, and/or the flow rate of
introduced gas. Any suitable heating equipment may be used to help preheat introduced gas
and/or to help regulate the temperature of introduced gas. For one or more embodiments, any
suitable heating equipment may be used to help heat one or more gas delivery lines for gas
introduction into the container.

For one or more embodiments where solid material is to be vaporized, gas may optionally
be directed to flow through any suitable one or more filters to help prevent any solid material in
the gas flow from being delivered from the container. Such filter(s) may be supported in and/or
by the container in any suitable manner using any suitable structure. For one embodiment, one

or more frits may be positioned at or near an end of one or more interior regions of the container

to help filter the gas resulting from contact of introduced gas with vaporized material prior to
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For one or nore enbodi nents where gas is introduced at or near a
first end of an interior region of a container and directed to flow
toward a second end of the interior region, material -49 supported
toward the first end nay be renoved by introduced gas at a faster
rate relative to material supported toward the second end. For one
or nore enbodi nents where a carrier gas is introduced into the
container, the carrier gas may becone nostly or fully saturated with
vapori zed erial, prior to reachjng vaporized material at_or near
the s ec%%ﬁngeh‘&?regé‘f"%% QRN SCR AU W&Pﬁma@e@% apd;shape and may
introduced into the container to react with vaporized material, .

i nt r odubsi@ryedusinganysyiebloperaus mpisrialad dnyeriebicalenyityi dys ome exaseplp anfit
vaporized nmaterial at or near the second end. For one or nore

enbodi nenhed usieg @poratestainlesnwsel bavisgippar sizd it hweange bhapproxishitelyehohiaoa
| ess material may be supported toward the second end to help
conpenstatappfoatmaeig 00 diiapng farekhaplal @ay Boméd forohe ¢apodiieed materi al .
For one or nore enbodi nents where a plurality of holders are used to

hel p suppor t A¢Blugtdted inithe @amipl ShtdAmER OF PRuRS3, 8 ga%mgj ARNlar B3 70may
nore of such holders may optionally be sized and/or spaced to help

SUpPOr L WsRicHBd 6¥dr ddp HANRRE0 td¥Kelp ﬁitér%u@%‘étgﬁgpfr&ﬁ 28 iR Alrb @l sypar d

the second end to hel'p conpensate for suc I sproportionate renova

of Vap%&%ﬁg sgg'éoq‘{eid% él Eﬁg{ 3 idf to %fvgﬁygt%tﬁg%%%hﬁetmﬁﬁfd t%Hﬁl%h E@ngr S

O
have one or e Si wal | S, or exanp or nore oOr suc ers

have. si-dewal f a diff i gh .
emboat re0 i 1l Bk Rl Ra of 0708 Mty Ghhir pperifn

t he contai ner,.any, suitable one or nore h Igers, and/ or a_bottom
surf ac ethwgﬁ it TPRGFRSTRdo It B AR log smbadinish mrebeRrptsgd grer hglder 360
enpty of material to be vaporized. For one_ or npre enmbodi ments, such
equi preftEnyayitable mawgr psngaysuitdbastryciropslid 206is securadie cortpingintiOge help
top holder in an interior region of the container are enpty or near
enpt y ofealrfeit 387G aver holdpr3 6PaJde iexauple ebediowst iFigme & fempedmedirent may h
equi pnent nmay be used to help identify when a bottom
comprise in addition to or in lieu of frit 370 a frit positioned in the passage or outlet for gas
delivery from container 300 and/or one or more frits positioned in one or more passageways
through one or more of holders 310, 320, 330, 340, 350, and 360.

For one or more embodiments, one or more gas delivery lines for gas delivery from the
container to processing equipment, for example, may be heated in any suitable manner to any
suitable temperature to help reduce, minimize, and/or avoid condensation of the resulting gas in
such line(s). One or more gas delivery lines for one embodiment may be heated, for example, to
a temperature approximately 5-10 degrees Celsius hotter than that of the container. Any suitable
heating equipment may be used to help heat one or more gas delivery lines for gas delivery from
the container.

For one or more embodiments where gas is introduced at or near a first end of an interior

region of a container and directed to flow toward a second end of the interior region, material
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surface of an interior region of the container and/or a top holder in
the interior region are enpty or near enpty of material to be

vapori zed. -50 For one or nore enbodi nents, any suitable |evel sensor
may be used to help identify when a holder or a bottom surface of an
interior region is enpty or near enpty of material to be vaporized
in any suitable manner and to signal such identification in any

sui table manner. An optical or infrared | evel sensor, for exanple,
may be used to direct radiation toward a reflective support surface
over whisepotgsktawpig the frshend mupbs ey vedbsinhpéiced gasai@ fasserdate seletivetie
reflection of such radiation when material has been renoved fromthe
r ef | ectingteriglspprarted sowdrd the. sepandenfie For aeanploesembadiments whonsiacatrew ghs is
sensor, a capacitive |evel sensor, and/or a rocker switch nay be

used t aintrediped deatlicfepntainen tie daoicters mpy Bedoaictnnostlg or fidlyaattatahwith
interior region is enpty or near enpty of material to be vaporized.
As yet -apotiR@mas@dlptios todBachilg vapbriRH matdrabhill nsSMBOSecoddénd. E¥AFR &,
may be used to direct radiation through space over nmaterial being

vapor i zggredRtholinentShBEL 2 gé’sclg ifrRALAI A0 thcdnelifdr EPRALRFiH WMorized material,
concentration of vapori ze material in such space. For one or nore

enbodi NRRbSuced BS rﬁ%nltegét fha‘%g}%%ﬂ;{ﬁ%t% 8§5r méa%hﬁlkgf%org%e?%%?&iaf v

whi ch one or re optica ntrar sensors-nu
radiatign into t cont ai ner. and/,or detect radi ati,on from.the
cont ai nop steBhdatd B3R PyotRBOe Henr @b Rhe A oRbuR upd PR NG e
interior ,region is eppty or near, enpty of nma eriab to be vaporized.
The corfdiaAR 1o} BialegALIRY be fhgpert ggfdﬁb%ffgovéiﬂdﬁa &b SAIPERSIFIPESUEh ght
gl asses _to help allow an operator to identify visually when a hol der
or a bolitrsprativraicsmeyalah verprised Braterialy i for ongorapenepmbpdimeats vaigse § plyfality
material to be vaporized. The container for one or nore enbodi nments
may optdfdeliersarppsed dphélp seppgrtanateriad frearvinteriopregionynf a sentpinss Aye or ma dr
one or nore additional container inlets and/or outlets to help purge
any solsudh bagos intay optidiably be sized andiarspssedftohelp xepppltemort menertih ®veird t.r e
container inlets, one or
first end and less material toward the second end to help compensate for such disproportionate
removal of vaporized material. For one or more embodiments where such holders have one or
more sidewalls, for example, two or more of such holders may have sidewall(s) of a different
height.

For one or more embodiments, any suitable equipment may be used to help identify when
the container, any suitable one or more holders, and/or a bottom surface of an interior region of
the container are empty or near empty of material to be vaporized. For one or more
embodiments, such equipment may be used to help identify when a bottom holder and/or a top
holder in an interior region of the container are empty or near empty of material to be vaporized.
For one or more embodiments, such equipment may be used to help identify when a bottom

surface of an interior region of the container and/or a top holder in the interior region are empty

or near empty of material to be vaporized.



nore container outlets, and/or one or nore interior regions of the
container. As illustrated in the exanple enbodinent of Figure 3, a
bypass passage defined by tubing 395 coupl ed between -51 val ves 381
and 382 may be used to hel p purge val ves 381 and 382, inlet coupling
391, and/or outlet coupling 392. A valve 383 may optionally be
coupled to tubing 395 to help regulate fluid flow through the bypass
passage. An inlet/outlet coupling 397 may optionally be used to help
define an additional inlet/outlet for the interior region of
cont ai ner 300PTOHC REPSTSTRRASIReNS, ARy Biitable levebssnent may herseryte hedsidentifad
in connection with receiving a gas for contact with vaporized

mat er i avhenakdderase bettomisariacs s ap nterinr segadn is ematy eraeaindyady ebmatstinkty be
not receive any gas but rather maybe used as a vapor draw where any
sui t abl eaporeslinahy sefablrenammpoanidze dighal saclcidagiicaton inzang soiedblesaamstr.t An
process equi pment 120, for exanple, w thout being carried by or

react i ngptishlt dr infearyd Basl seddpdot @@mple] thal O& ussdao diredTBidiatidh tow&H a reflective
enbodi ment (s) nmay support material to be vaporized to help increase
expos edsuppért fGica boe WilicHRLRfhab bk oaﬁb@izy&ﬁ@gpﬁeﬂéd bAd ReleRcPihe i Rtion of
vaporization of material. In the foregoing description, one or nore

enbodi ngph $adftioh WheRMESEDR hidHEER I'énﬂgﬁlet? YR thd Fe?l@ctﬁ%ssg L R takd. yx%éﬁer

however, be evident that various lcations a anges nma

. . . o f
made t h&{aﬁ ﬁzsy\ﬁnt Lh?ﬁgoﬁqg\?eﬁ (Ejéé'lgc%hé éﬂ)l%ﬁlpg gel?lélgs%gs%g‘ ea%ﬁ)é)? Ig;[mc%gr ssf,ﬁlgcgemaoy be

t he present 1hvention as end ns

T st 50 VERE Reat e oSy £ hoiRphn SR or o n et B0 ey SpBeer

apor delive vessel for vaporizin nd delvering vapori zed source
\r/raf eri a0ty Ht%a@ggé@be PR ﬁ@ yet a%ot?ler example, an opt?cal orrinfrared sensor, for

example, may be used to direct radiation through space over material being vaporized and to
detect such radiation to help monitor the concentration of vaporized material in such space.

For one or more embodiments, the container may have one or more sight glasses through
which one or more optical and/or infrared sensors may direct radiation into the container and/or
detect radiation from the container to help identify when a holder or a bottom surface of an
interior region is empty or near empty of material to be vaporized. The container for one or
more embodiments may have one or more sight glasses to help allow an operator to identify
visually when a holder or a bottom surface of an interior region is empty or near empty of
material to be vaporized.

The container for one or more embodiments may optionally be configured with one or
more bypass passages and/or one or more additional container inlets and/or outlets to help purge
any solid deposits and/or contaminants, for example, from one or more container inlets, one or
more container outlets, and/or one or more interior regions of the container. As illustrated in the

example embodiment of Figure 3, a bypass passage defined by tubing 395 coupled between
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a peripheral vessel wall bounding an interior volune; a gas inlet and
a gas outlet arranged in at least intermttent fluid comunication
with the interior volunme, the gas inlet being adapted to supply a
first gas to the interior volune; and at | east one support surface

di sposed within the interior volume and adapted to support

vapori zabl e source material in or along a flow path of said first gas
within the interior volune characterized by at | east one of the

foll ow n Vess iis formed of an oly

mat er i aY® %eaggﬁr e e psgr o BYRHY Vrsé%rlé?g% inlef @591 and/or
materials, and _|ined naterrals (b) the support surface conpri ses

t her mal Culshenyeling 3% dt valveia83 may opjyonally hppssipled te fubing: 1950 Belg semuate fluid
within the interior volune, wherein the support structure and the
per i pheftew threugbghe byglabs passagk.oAmselcbiutlrbtospling 39 Hasy opgiodallyf e wsed to help
coefficients of thermal expansion, and are sized and shaped to be in
subst andefiat at héfitimial mbdartoadét forvhe mtaive raiot dfebnaines3Mewe delp mipss e ideior
tenperature; (c) the interior volune includes at |east one

gas- permagiohl e bag supported by the at |east one support surface and
cont ai ni ng said vaporizable source material; (d) the at |east one

support surfQeRuel ARGHB&BindoRRLANS W Pé%&'izingsdlﬁafs 5% oRfA: WIHPposSR | @
si dewal | extending upward fromthe porous support surface, and said

vapori zgh lfegr ”Pah‘éﬁké?' 116 %or%‘ﬁ@ BE ISk dinfaliGe Qﬁﬁdﬁ‘ﬁeﬁé’gﬂ? hbt %H{ﬁ@zﬁ% 3 but

pouri ng; eas one support surtace IS i ne

pIuraIrt of d ffernent support. ,structu a ed for Iac

Gi 11 or diher Bt bEHER SRR Y bR ER By el E sy iner
structur s a srdemall ext en mard fro he s surface
and at ﬂf@&ﬁ VErRb PSS GG Lo dor okl %rﬂlrﬂ%ﬁepswﬁsf by Apfsastng with
structures have drfferent sidewal | heights; (f) the at |east one
suppor t2¥ §a§- a¥eporizerddli faeenetsy morepf sush prbodiment(s) mayshppast ipptsriel to be

vaporized to help increase exposed surface area of material to be vaporized to help promote
vaporization of material.

In the foregoing description, one or more embodiments of the present invention have
been described. It will, however, be evident that various modifications and changes may be
made thereto without departing from the broader spirit or scope of the present invention as
defined in the appended claims. The specification and drawings are, accordingly, to be regarded

in an illustrative rather than a restrictive sense.
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structures adapted for placenent at different levels within the
interior volunme, wherein at |east two different support structures
of said plurality of support -53 structures have supported thereon
vapori zabl e source material conprising different substances; (g) the
at | east one support surface is partitioned with walls into a
plurality of discrete support surface portions arranged to segregate
different portions of vaporizable material; (h) the vessel wall
conprises a sight glass pernittin%robservation or transm ssion of
radiation to pernmit identificationlBf CAAdMIiti on when any suitable
region within the interior volune is enpty or nearly enpty of
vaporizable source material; (i) the vessel has an associated |evel
sensor d to rn1t q ntification 4§§ . condi.tion when_ a g

sui t abI id| ﬂp% Y VRE® ?ﬁveap%%m%rr% VF%“%WPS}“&“H@&H%F“ At y
of Vapoﬁkﬁﬂbb@pﬁﬁﬂgCe material; and (j) the vessel has an associ ated
purge el ement and at | east _one bypass passage, bypass inlet, or
bypass out | et PapApREYESte W3l payrdiagan lﬁte&@bﬁ%lpfin@ or contaminants to be

purged from fhg iViessQla 28 o?tﬁ-)( AN at'l@as{ i &?—ﬂnféﬂf%ﬂ 'CSIQHu%thon with the

therewith. 2.7 The vapor delivery “vessel wherein
vessel intgrior vguoythe Qasohleabwng)ﬁdaated posuppbra Brshgdsdo ihalintedorcelans;and

mat eri al , osite and line

Tt o |l 5. - SRS RS R Bt oo fud bR g suppor
suppor tv@tmimoaﬁwmatm lnaortalnﬁll’grﬁﬁlow PAR AESAidfirs@gat Withifl el ifteobyoldine;
support structure disposed within the interior volunme, wherein the
support st r JOpEFEriEHPE N &easiame ghthedpllonagel wal | are forned of

materials hayj ng g {Jés%l %II is forREd bedrSrra nyn{el?i%rrﬁﬁéna?)ﬁ%fﬁm@ thatAf a
are sized and shaped be i n sub stantlaP ther mal cont act
comp051te material, layered materials, and lined materials;

(b) the support surface comprises a thermal conductor and is defined by a support
structure disposed within the interior volume, wherein the support structure and
the peripheral vessel wall are formed of materials having different coefficients of
thermal expansion, and are sized and shaped to be in substantial thermal contact
with one another at a vessel operating temperature;

(¢)  the interior volume includes at least one gas-permeable bag supported by the at
least one support surface and containing said vaporizable source material;

(d) the at least one support surface comprises a porous support surface and comprises
a sidewall extending upward from the porous support surface, and said
vaporizable material is supplied to the porous support surface by pouring;

(e) the at least one support surface is defined by a plurality of different support
structures adapted for placement at different levels within the interior volume,
wherein each support structure has a sidewall extending upward from the support
surface, and at least two support structures of said plurality of support structures
have different sidewall heights;

@ the at least one support surface is defined by a plurality of different support
structures adapted for placement at different levels within the interior volume,

wherein at least two different support structures of said plurality of support
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wi th one another at a vessel operating tenperature. 4. The vapor
delivery vessel of claim1, wherein the interior volune includes at

| east one gas-perneabl e bag supported by the at |east one support
surface and containing said vaporizable source material. -54 5. The
vapor delivery vessel of claiml1l, wherein the at |east one support
surface conprises a porous support surface and conprises a sidewal |
extendi ng upward fromthe porous support surface, and said

vapori zable material is supplied to the porous or aperture defining
el ement by pour i figictuses Inriesuppprded tHereen eapprigablesoiurestmageridl gpmprisiher ei n
the at | east one D ce is defined by a plurality of

di fferent support&?.d‘r%gt(r:%uggtgrgcfe%dapt ed for placenent at different

| evel s wi t hi g}t hethe albast by suppdit serfacevisgraetitivnediedth swaflp dtd a phurality of discrete
has a sidewal | extending.upward fromthe support. surface, d at

| east two suppor tS“BP‘?rﬁﬁlﬁfﬁpggo%‘f’“ssaﬂa&gifr@ﬁ%riegﬁe gitte bBﬂ?‘?nss‘llafg’ﬁE‘PrtﬁaE@
have different shglgMmal | heights. 7. The vapor delivery vessel of
claim1, wherein the at |east one support surface is defined by a
plurality of i fft®e sessclarpblromprisesraighigless primpting obssrvapipmerimansmisgion of
different |evels whihi o | I ‘ﬁh?ﬁ i - . .
di fferent suppor tl%sl%lr’l‘%r{:]ttoyrgggt E)#Hs?%élag&%}gg% gc}}lﬁ%tilo o} eguagﬁgéi%alb%gr? Sé}teﬁtrh%ans
have supported t hibe eriov aploniczathptyoouexly emgtte of wdpodzabibr sosraegnaterial;

di fferent supstanges. . The vapor, delivery, vessel of. c¢laiml,

ther el n the T | ABETessHI e Aot ReLier e osps iz prgiiEdem HiomeT &
into a plurality hdigiosheh enyStdaeIe reghol Wl 1IROhickBNSoldhE aNBRHy bPnearly
segregate different portiaons_ of vaporizable material. 9. The vapor

del i very vessel oMRY af yaperizahifesourss maigialic@del wal | conprises a si ght
I Y . R . .
gl ass rougn whhe Oesgﬁglkbéfj‘ﬁd %@oéi’;[ﬁl&gﬁurgé 1EER%na A oﬁgfjﬁ%gsﬁgaﬁga%e,tl?wass

permt identification of a condi en any suitab n
the interior vol unst,iosbygrapt qutist adapted Ity pempt splid depapooi wabinenants to be

purged from the vessel or any conduit in fluid communication therewith.

2. The vapor delivery vessel of claim 1, wherein the vessel wall is formed of any of a
polymeric material, a ceramic material, a composite material, layered materials, and lined

materials.

3. The vapor delivery vessel of claim 1, wherein the support surface comprises a thermal
conductor and is defined by a support structure disposed within the interior volume, wherein the
support structure and the peripheral vessel wall are formed of materials having different
coefficients of thermal expansion, and are sized and shaped to be in substantial thermal contact

with one another at a vessel operating temperature,
4. The vapor delivery vessel of claim 1, wherein the interior volume includes at least one

gas-permeable bag supported by the at least one support surface and containing said vaporizable

source material.
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source material. 10. The vapor delivery vessel of claim1, wherein
the vessel has an associated | evel sensor adapted to permt
identification of a condition when any suitable region within the
interior volune is enpty or nearly enpty of vaporizable source
material. -55 11. The vapor delivery vessel of claim1, wherein the
vessel has an associ ated purge elenment and at | east one bypass
passage, bypass inlet, or bypass outlet adapted to permt solid

deposi t contam nants to. be purged fromthe vessel or any conduit
in fl u.§ corfﬁliwaé’a’f N HEFEhimlz Whetrn the gpasens sppgrt yadice cogprises a

any of Gdghd@ipfort durf 80 ESEIIMPEs ¥ QR IPARIRinTRb G4l TR pbre
sol id. §§ Thgﬁaapoﬂ dellveggﬁvessel of c“aP‘ %2 mh%?e % ?3d
vapor i zsisface,mnd exifl apogisale metssial iasyprdied pothd eerousgryiportereatefuing element by
partlclgiﬂvgnd crystalline form 14. The vapor delivery vessel of

claim1l erein the solid vaporizable material is arranged as a
filn1depos|ted on said support surface. 15 The vapor deIivery vessel
of any 8f cI vvhere Cﬁﬂge vapor i zabl e materi al gprl S a
l'i quid. Vavl?% VeI VESE ‘%} II1a 93'01F356P’a"| TRppqrt i‘ir

t he vapwagﬁpilﬁy 8@&1&’6&&@ su ﬁ&ﬂ&%ﬂcﬁ@é‘s aﬁ E&'fcﬁ‘ﬁﬂaﬁ:é’m&l{t 2£@TRASL A8 it the
di fferent vaporizable naterlals e va delivery vessel of

cl ai m lipterigheelumg, whereia gagh Stuml“rmwmrah@ agf eaaﬂ@andumampwyrddfom the
vapor i Z&E‘LS‘}T @é?a%% | 3h%: RLE té{’%‘g@h § Sﬁs%ﬁdgﬂmg : Ver;?ﬁ 'r{‘s(iﬁlcﬁﬁ’élgﬁvé”

regi ons Interior e va vesse

cl ai m 4diffetear ddawdiHeigheast one gas- perneable bag conpri ses

thermal |y degradable naterial adapted to degrade at an operatlng
tenperature of said vessel. 19. The vapor delivery vessel of claim4,

wher ei n7.t he TiRAGHoOEvEFSRET JTREMME , RAGreGONP & 1888 one support surface is defined
by a plurality of different support structures adapted for placement at different levels within the
interior volume, wherein at least two different support structures of said plurality of support

structures have supported thereon vaporizable source material comprising different substances.

8. The vapor delivery vessel of claim 1, wherein the at least one support surface is
partitioned with walls into a plurality of discrete support surface portions arranged to segregate

different portions of vaporizable material.

9. The vapor delivery vessel of claim 1, wherein the vessel wall comprises a sight glass
through which radiation may be directed and/or detected to permit identification of a condition
when any suitable region within the interior volume is empty or nearly empty of vaporizable

source material.
10.  The vapor delivery vessel of claim 1, wherein the vessel has an associated level sensor

adapted to permit identification of a condition when any suitable region within the interior

volume is empty or nearly empty of vaporizable source material.
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a plurality of gas-perneable bags, and at | east two bags of said
plurality of gas-perneable bags contain vaporizable materials of
different conpositions -56 20. The vapor delivery vessel of any of
claims 1-11, further conprising at |east one internal gas carrying
menber di sposed within the interior volunme and conmuni catively
coupled to the gas inlet. 21. The vapor delivery vessel of claim 20,
wherein said at |east one internal gas carrying nenber extends

t hrough, sai d_at | east, one support surface. 22. The vapor .delivery
vessel b cl HiSHeper dse@mwaﬁﬁels%fic inde WheFSin the ¥esselhag phepsoristpd puree clement

conpr i gl a2 1dabtoRBUshsOpaskige SEyphistinRO ot biasd MARE SABLA th B&&ﬁ%liala@%s&s% §r
defined in said at 1east one support surface. 23. The vapor dellivery
vessel ontagrpanss todlegurgsd fromthe vepselrns any oonginitén Agidsompsmisatonlthepodibd
within the interior volune adapted to increase contact tine of said
first gas with said vaporizable source material. 24. The vapor
del i veri2.vesHelvapér delisermvesel offagy ef dlaiaai 1d1 15 twhetdinithe vagurizabls @atdial
| east one vaporizable material support surface defining a plurality
of pas§§6§ﬁﬁ?§i éépted to permit gas flow therethrough. 25. The
vapor delivery vessel of claim23, wherein said structure conprises a
pIuraIiEy of one ;ggorizable mat eri al support surfaces each defining
2

a pl ur al3 t y O venersieesisyssseladstaia 12ovparimtie sojjdyaperizable meatesiah pernpyises
mherelQm%%ﬁggggﬁﬁﬁi%ggéﬁ@@g?#ae@qh@&gggpﬁgﬁgﬁiaI support surfaces are

unal i gne apor delrvery vesse any of claims 1-11
wherein said at | east one support surface is elevated relative to a
botton1%$ter'or surface of

i d | 27. Th Livery. |
of any B o Hifveber de ety R iR % e or B e 5 VD pabE e e

as a film deposited on said support surface.

15.  The vapor delivery vessel of any of claims 1-11, wherein the vaporizable material

comprises a liquid.

16.  The vapor delivery vessel of any of claims 1-11, wherein the vaporizable material

comprises a plurality of compositionally different vaporizable materials.

17.  The vapor delivery vessel of claim 14, wherein at least two materials of said plurality of
vaporizable materials are spatially segregated into distinct zones or regions of the interior

volume.

18.  The vapor delivery vessel of claim 4, wherein the least one gas-permeable bag comprises

a thermally degradable material adapted to degrade at an operating temperature of said vessel.
19.  The vapor delivery vessel of claim 4, wherein the least one gas-permeable bag comprises
a plurality of gas-permeable bags, and at least two bags of said plurality of gas-permeable bags

contain vaporizable materials of different compositions
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is defined by at |east one support structure disposed within the
interior volume, said container -57 conprises at |east one el enent
provided in or on an inner surface of said peripheral vessel wall
adapted to support and/or align said at | east one support structure.
28. The vapor delivery vessel of any of clains 1-11, wherein said gas
inlet and said gas outlet are arranged along a first end of said
vessel . 29. The vapor delivery vessel of any of clains 1-11, wherein
said vessel has a first end, a second end, and at |east one

peri pheral wall, and each of said gas inlet and said gas outlet is
arr angesh, al oy vapéh deliQ&r§WsseIT aff o @hishsk -1 5 FurBRE corfiftidh S8R Bernal
and said | east one peripheral wall. 30. The vapor delivery vessel of
any of &4s&pyng member dippdsed withimdhe igfenigr wolping ped ¢qmymupicajivsly coupled to the
distrib %mﬁﬁ passages adapted to direct the first gas within the
interior volunme. 31. The vapor delivery vessel of any of clains 1-11,
wherein the at | east one support surface is defined by a plurality

of diffgrent _support structures. adapted for,. placenent at.different .
Cevel s T t FHHE TRE" FHEP! Br0 LR Hhcviefein GHarar Gt Qifpjstrpal ges canying
struct %%bé?%ktéﬁ@ﬁhﬁm@ﬁ%&@ﬂ%ﬂnﬁ‘é&%?&& B@facei dewal | . 32. The vapor
delivery vessel of any of clains 1-11, wherein the at |east one

support surface is defined by a plurality of different support

struct upes aﬂ%%eﬁa@r Bugfiv ALERERE Jﬂimg%,f &h&Rh Ley %tﬁmanEp icgh'gﬁg member

interior volume, "and at 1east one support structure 1 nclude

upwar dl opmpxisenal itmepded b presd-fit portdom insenabdd intoy amfpanpyeadelingd éx tad di kgst one
pr ot uber anc %ﬁfmherein said sidewall is taller than each of said

pr ot ubeVBRYEE™83. The vapor delivery vessel of any of clains 1-11,
wherein the at | east one support surface is defined by a plurality

of different support structures adapted for placenent at different

| evel s 23wi t HilS YeRer deliveny; wsse) of @R of slansi -1l e Btherprmpyipygostructure disposed

struct urghih i iHEAS ol 80pldd b itteasd cotfEftt RtheoP said first gas with said vaporizable

source material.

24.  The vapor delivery vessel of claim 23, wherein said structure comprises at least one
vaporizable material support surface defining a plurality of passageways adapted to permit gas

flow therethrough.

25.  The vapor delivery vessel of claim 23, wherein said structure comprises a plurality of one
vaporizable material support surfaces each defining a plurality of passageways adapted to permit
gas flow therethrough, wherein passageways defined in adjacent material support surfaces are

unaligned.

26.  The vapor delivery vessel of any of claims 1-11, wherein said at least one support surface

is elevated relative to a bottom interior surface of said vessel.

27.  The vapor delivery vessel of any of claims 1-11, wherein said at least one support surface

is defined by at least one support structure disposed within the interior volume, said container



permt radial gas flow therethrough. -58 34. The vapor delivery
vessel of any of clains 1-11, wherein vaporizable material is
supplied to the at |east one support surface by pouring. 35. The
vapor delivery vessel of any of clains 1-11, conprising at |east one
associated heating elenent. 36. The vapor delivery vessel of claim
35, wherein said at | east one heating elenent is disposed around,
in, or on said vessel. 37. The vapor delivery vessel of claim 35,

wher ei n sai d at | east qne heati. el ement conprlse any aof a ribb
heat or SABTRHICSF!devHON: SIPBe Provifiey o5 90 gh imies SWdase el sag sTiphagelreatebvall

havi ng RasRaRLsppHehhdist AR s4836Rhst ofe ﬁxgbbzﬁstﬂ%&’é‘f’ a radi ant heater,
a heated enclosure, a circulating flu heater, a resistive heating

el enent and an inductive heating elenent. 38. The vapor delivery

vessel emag& deﬂ?&g%sﬁlﬂfﬁ‘gﬁy ?f ((::}!nﬁ‘gslt 1 P&ﬁlegﬁ?é hd! g%sgxlll%ﬁ%n%tsmd?ﬁ@as outlet

di sposed” sard vessal
deI|vermevﬁmgﬁﬂabﬁgaﬁaﬁen&Bmehaﬁﬁﬂn said at | east one heating
elenent is adapted to heat said at | east one peripheral vessel wall,
with said at |east one support surface being in therma

conmuni mat i ofheWabbr diveryatestdd$tanP 0L clafhd Phe! arhersﬁsmi vadilhat @ MRS St a
heating of said vaporizabl e support nateri al £ ported by said at
g

| east oeonsupdoprd sulepdiac pgophertavaligad caeh o/ @se@éemanéfsaldrgas oftlet is
cl ai s a]'raill%&Td Xl’gﬁﬁg'dﬁﬁc?é{t%n@tof gﬁ?sﬁrstoé?ﬁ Said B 0}1? %gtliifa%g]féald] Rast t ong p?ﬂpheral

gas- per nea e vapor ivery vesse

wher ei 'wahi d at | east one support surface conprises any of a nesh
and a netallic wool. 42. The vapor delivery vessel of any of clains
1-11, wherein said at | east one support surface conprises a

pl ur al i30y OfTheorag6r MelieROvasad] o of RlaemS$ 128, RthRr dbmpElih® R PMhraBiSof gas

fl ow t heret hrough.
distribution passages adapted to direct the first gas within the interior volume.

31.  The vapor delivery vessel of any of claims 1-11, wherein the at least one support surface
is defined by a plurality of different support structures adapted for placement at different levels
within the interior volume, and at least one support structure includes a downwardly-extending

sidewall.

32.  The vapor delivery vessel of any of claims 1-11, wherein the at least one support surface
is defined by a plurality of different support structures adapted for placement at different levels
within the interior volume, and at least one support structure includes an upwardly extending
sidewall and a plurality of upwardly-extending protuberances, wherein said sidewall is taller than

each of said protuberances.

33.  The vapor delivery vessel of any of claims 1-11, wherein the at least one support surface
is defined by a plurality of different support structures adapted for placement at different levels
within the interior volume, and at least one support structure includes a sidewall that is vented to

permit radial gas flow therethrough.



-59 43. The vapor delivery vessel of any of clains 1-11, further
conprising a plurality of tenperature nonitoring el enments arranged

to nonitor tenperature at a plurality of locations in, on, or around
said vessel. 44. The vapor delivery vessel of any of clains 1-11,
wherein said at | east one support surface is defined in a hol der

that is renovable fromsaid vessel. 45. The vapor delivery vessel of
any of claims 1-11, wherein said at |east one support surface is
defined,jn lural [ty of ho)Jders disposed within said vessel and at

| east oife ga ‘tapafrfi@?wassel%f a&w@ﬂa%ﬁ bt eereia xererirablgsaiesil sisupplied

pl ur al i fo)hodt 186t SRrBppdtaurfhiieryiRpingdel i very vessel of any of clains
1-11, adapted to conJDct sai d flrst gas in a direction substantially

fromtop to bottomwithin at | east a portion of said vessel. 47. The

vapor dﬂ.i VOR V. %? ?il l{\%%%%@%gp[)f %%faﬁlal 111 1112 %891{1% at‘[cié)asfi H{‘?-, 4 s%hgted

first gas in a |r ec ron1bo in
| east aheating elememif sai d vessel . 48. The vapor delivery vessel of any
of clainms 1-11, adapted to conduct said first gas in a direction
substantially fromside to side within at | east a portion of said

vessel .3¢19. TihevaaPaclide) 'v‘é@ENoiV%ﬁﬁ-EBSOfw}ﬁféYn Qfid Gt abd¥® ohe hlatidUEIEREH: is
conprising at least one filter or frit elenent disposed between said

gas i nldsposerhargundy ing asomsaid ¥essednd adapted to prevent escape of
non-vapori zed vaporizable material through said gas outlet. 50. The
vapor delivery vessel of any of clainms 1-11, further conprising a lid
adapt e o ridteevapar tdelivay dvesss Sl c;laiwxhés,eiwhe&ai daildi at leagrpdsﬂesh&tiag element

| east one of said gas i nl.et and s ou and has

varve SRTwRier d o Roush M Rni Seethd af st rgprigh gf BaoreSahisctiock bggter
51. Thenavagoi sHglel Y®/ehny @8BS Gbssell 2aRYip Oeafel, b FBdidmt 1Hoatch Uh tH¥@fed enclosure, a
conpr|5|ng at | east one gas flow neter connunlcatlvely coupl ed wth

sai d gadreplating flaiddealss. d repitive heqtisg clement, and an inductive heating element.

38.  The vapor delivery vessel of claim 35, wherein said at least one heating element is

disposed within any of a wall or lid of said vessel.

39.  The vapor delivery vessel of claim 35, wherein said at least one heating element is
adapted to heat said at least one peripheral vessel wall, with said at least one support surface
being in thermal communication with said at least one peripheral vessel wall to permit heating of

said vaporizable support material supported by said at least one support surface.

40.  The vapor delivery vessel of any of claims 1-11, wherein said at least one support surface

is gas-permeable.

41.  The vapor delivery vessel of any of claims 1-11, wherein said at least one support surface

comprises any of a mesh and a metallic wool.

42.  The vapor delivery vessel of any of claims 1-11, wherein said at least one support surface

comprises a plurality of pores having variable pore size in a direction of gas flow therethrough.
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52. A nethod conprising: supplying a vaporizable nmaterial to the at

| east one support surface of any of clains 1-11; inserting said at

| east one support surface into said interior volune. 53. The nethod
of claimb52, wherein said inserting step is perforned in a dry box or
gl ove box. 54. A method for delivering vaporized source material,
conprising: supplying a first gas to the gas inlet of the vapor
delivery vessel of any of clains 1-11, said vapor delivery vessel

i ncluding therein said vaporizable material; heating the vessel to

vaporize at |least a portion of the vaporizable naterial; .receiving a
second gas framLhs @asQUidssll oﬁﬁiﬂoﬁ%ﬂﬁ@ 198S AR do g&wfglngaa glert?tof
gas and said vaporized Source natéri al The met ho

f ur t hertegwaehirs inogiteningheemems) aanigdd fo mmt@rasmpmmre ttoa pluraligy phlycatioas dn,

suppl yi The nethod of claimb54, further conprising the
step o &%ef&%gﬁﬁgg%WSmﬁ the first gas and the second gas. 57. The

nmet hod of claim54, further conprising the step of nonitoring a

t enperat ure Qn or thin an ortlon of  the vessel, and applyi
heat to‘L’t he TAsse@rpr ‘ﬁé@%ﬁ??ﬁ?é‘) 139y Chelaimmi-{ braheeein s1id gt leay onerﬁgpﬁrgfsme

of clai 1§“d§ﬁ|nedf1H5thﬁEr MNP b vaBle e SidPes@d]. depositing the vaporized
source material using a deposition process selected fromthe group

consi sting of chem cal vapor -61 dep03|t|on atom c | ayer

deposi tJ[son A Q%Q&O@P%g%ggeﬁ%% % J1- ?F 2 dik 9 a{rggs%oaee ngg;m surface

chenm c vapor anced ‘chem cal  vapor
and i onis ﬁaﬁnhalnhatplmnhty oEiSDlolcrEfmhsmrsdstbdnlmﬁ satlldademe54nd vmlease iofRe gii’ﬁket or 0 nng

vapori Zlg'ltglroe\'\ncﬁaa%ret(i%eggéc o?cier 8? t[ﬁg piurzﬁlty 0% holgearss t one

46.  The vapor delivery vessel of any of claims I-11, adapted to conduct said first gas in a

direction substantially from top to bottom within at least a portion of said vessel.

47.  The vapor delivery vessel of any of claims 1-11, adapted to conduct said first gas in a

direction substantially from bottom to top within at least a portion of said vessel.

48.  The vapor delivery vessel of any of claims 1-11, adapted to conduct said first gas in a

direction substantially from side to side within at least a portion of said vessel.

49.  The vapor delivery vessel of any of claims 1-11, further comprising at least one filter or
frit element disposed between said gas inlet and said gas outlet and adapted to prevent escape of

non-vaporized vaporizable material through said gas outlet.
50.  The vapor delivery vessel of any of claims 1-11, further comprising a lid adapted to mate

with said vessel, wherein said lid comprises at least one of said gas inlet and gas outlet, and has

at least one valve associated with any of said gas inlet and said gas outlet.
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of boron (B), phosphorous (P), copper (Cu), gallium (Ga), arsenic
(As), ruthenium (Ru), indium (In), antinmony (Sb), |anthanum (La),
tantalum (Ta), iridium(lr), decaborane (B10H14), hafnium

tetrachl oride (Hf Cl4), zirconiumtetrachloride (ZrCl4), indium
trichloride (1nCl3), a netal organic (3-diketonate conpl ex,

cycl opent adi enyl cycl oheptatrienyl titanium (CpTi ChT), alum num
trichloride (ALCI3), titaniumiodide (Tixly), cyclooctatetraene
cycl opent adi.gnyl titani um t)( Ti -

b7 S oy cllope i gaat A TG A Bl bl bsRgher sompsinipe % lgicns ggs Tow
bi s( CyCﬂl_él@le&ilﬂﬂlhlﬁEHﬂv}ﬂg%bﬁﬁBd With 6dill kad i1 GR) shld gAAREEUL henium
trichloride (RuCl13). 60. The nethod of claimb54, further conprising

the step of contacting a sem conductor substrate with the vaporized

mat er i to | .on the sem conductor substrate. 61. The
met hodaéozf cléﬁ{r%mg ,Cg#uhg%lﬁér conprising the step of processing the

sem conduct copplgngstvapdrezablemetéral togtht hdledst bma duppdrosurtaae s anycafethins d411;
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inserting said at least one support surface into said interior volume.

53.  The method of claim 52, wherein said inserting step is performed in a dry box or glove

box.

54. A method for delivering vaporized source material, comprising:
supplying a first gas to the gas inlet of the vapor delivery vessel of any of claims 1-11,
said vapor delivery vessel including therein said vaporizable material;
heating the vessel to vaporize at least a portion of the vaporizable material;
-receiving a second gas from the gas outlet, said second gas comprising said first gas and

said vaporized source material.

55.  The method of claim 54, further comprising preheating said first gas prior to or during
said supplying step.

56.  The method of claim 54, further comprising the step of metering any of the first gas and

the second gas.

57.  The method of claim 54, further comprising the step of monitoring a temperature on or
within any portion of the vessel, and applying heat to the vessel responsive to the monitoring
step.

58.  The method of claim 54, further comprising the step of depositing the vaporized source

material using a deposition process selected from the group consisting of chemical vapor
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deposition, atomic layer deposition, plasma enhanced atomic layer deposition, metal organic

chemical vapor deposition, plasma enhanced chemical vapor deposition, and ion implantation.

59.  The method of claim 54, wherein the vaporizable source material comprises at least one
of boron (B), phosphorous (P), copper (Cu), gallium (Ga), arsenic (As), ruthenium (Ru), indium
(In), antimony (Sb), lanthanum (La), tantalum (Ta), iridium (Ir), decaborane (B¢H14), hafnium
tetrachloride (HfCly), zirconium tetrachloride (ZrCly), indium trichloride (InCls), a metal organic
B-diketonate complex, cyclopentadienyl cycloheptatrienyl titanium (CpTiChT), aluminum
trichloride (AICl;), titanium iodide (Tily), cyclooctatetraene cyclopentadienyl titanium
((Cot)(Cp)Ti), bis(cyclopentadienyl)titanium diazide, tungsten carbonyl (W,(CO)y),
bis(cyclopentadienyl)ruthenium (II) (Ru(Cp),), and ruthenium trichloride (RuCls).

60.  The method of claim 54, further comprising the step of contacting a semiconductor

substrate with the vaporized material to form a film on the semiconductor substrate.

61.  The method of claim 59, further comprising the step of processing the semiconductor

substrate comprising the film to form a semiconductor.
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