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
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bubbl er delivers vapor frommaterial in aliquid state to a process

chanber by heating the liquid material in a container and introducing
a carrier gas at a CGRQSchR-EFEREléﬁE'EO]RBLﬂWEDAHPM@AﬁD&i al near the
bottom of the container. The carrier gas then becones saturated with
vapor from tlhé patept eeplivatieris alcomsubtien-maparti &U.§aspiichideNo.t 10/200 S 18 ofled
of the container. The saturated carrier gas is then transported to
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delivered to a process chanber by heating the naterial to its

subl i rrqt)j/z@m,stlgm@g@}f)wa@dq,@gim)r@g&gﬂ}g_ the flow of a carrier gas past
the heated material. SUMMARY
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 &/ apasfromirhitendmos sdeibtatatmay baleliveredde aipveieys dhamdéidby le:ating the
| ayer deposition (ALD) process equi pnment. At |east one discl osed
appar atrigeGAnPits SSSindticd Mndertlire adldisdctivg tHerfR v 6f M@k ferSHPPAE the Hebrgdi d
material in the container with an increased exposed surface area to
hel p prpsBtg contact of a gas wth vaporized liquid nmaterial. At

| east one di scl osed apparatus conprises a container and one or nore
hol ders that define a support surf @<hel p support material in
the container with an increased expose surface area to help pronote
cont act of 3,983 material. A for a ast one

W aporize . hol de I
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t hrough the halder. At | east one disclosed apparatus conprises a
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hel p support material in the container with an i ncreased exposed
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material. A holder for at |east one -2 disclosed apparatus may have
one or nor e Atd¢dssormrtischosed eppanmusecopassagewaysnaniabditrucone todielp suppert
walls to allow gas to flow through the holder. At |east one disclosed

appar atrugergxd ipthic $66tameC®ih ah itfeasdlttxpoiRd QlirfAte lafeal® hélp hBorhdtatontBR LI Aeas
a support surface to help support material in the container with an
I ncr easg@th @PBASRICaterial 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
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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 naterial to process equi pnent. The container for at |east
one didgloseédppmedthodayrhyvelvae er sibreueilisragd boe hehprepapgagewayeatigin ade drn
the container with an increased exposed surface area to help pronote
cont actmetk wallg&sallivi Pasvtafion thedgideebidl.. The structure for at |east
one di scl osed nethod nmay hel p support material for vaporization in
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| east one di scl osed nethod conprises heating a container to help
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i ncreased, exposed_ surface area to help pronote contact of a gas with
vapor i Zsgfiatiypermesple majeppbtrpugh-alngh pag oay dywTHE DRAW NGS One or nore
enbodi nents are illustrated by way of exanple and not limtation in
the fi gureg\tdeast ere discdesap meitiod gomprisdis hgtingiarcontainehtd hidkevapefies mategal in
indicate simlar elenents and in which: Figure 1 illustrates, for
one or thormtamdyodirndunting ga gy sheammtagicngnd delapong zes retuiidtg fmhpsntact of
pronote contact of a gas with vaporized material; Figure 2
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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.
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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 ill ust BRIESDESCRIBHNOMSF T RDRAVENG®DdI nent, a
perspective, exploded view of a holder positioned over another

hol der; Fi guie o3 nidrk bmibbdinRsts afeOifluan@idngrwSXsERh8pIe AhO SbiTRMtatiod in the

perspective view of a holder; and Figure 9 illustrates, for one or
nore e s@ﬂ&&acc&n?éf%‘r%r&@i‘n@ﬂ if BBich IR FdfZ@Fces MM\ ShilaOfledhbAYARI in
3. -4 Al LED DES PTI Figure 1 illustrates, for one or nore

enbodi ngRLis, a system 100 that delivers a desired gas froma
vaporizer 110 to process equi pnent 120 coupled to vaporizer 110.
Vapori zer 1 r.zes terial, recej.ves a gas froma gas squr
136 coupl ed 15 AIBHEES BEGR o Fors bRREIERR A 2 pa BBl i e
120 gas resulting fromcontact. of the received gas with vaporized
naterié?@nvﬁﬁBWF%é#af@ﬁwgﬁﬁﬁ%FFE HﬁF%?LaI to be vaporized to help
i ncrease exposed surface area of materjal to be vaporized to help
pronot e contiagire dllystates.deipngey mypsz embedimenip iy flove diagraimeior ggs defiyjery in the
hel ping to pronmote contact of the received gas with vaporized
mat er i aystemapdigurel; 110 for one or nore enbodi nents may be used to
hel p deliver the resulting gas to process equi pnent

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 ments nmay be used to deliver a desired gas to process

equi pnent 120 in accordance with a flow di agram 200 of Figure 2. For
bl ock 202 of Figure 2, material to be vaporized is supported in a
contai ner 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 nore states and/or in any
suitable one or nore forns. The material to be vaporized for one or
nore enbodi nents may depend BETAH#ED DBSORIPTION or exanpl e, on the
process or operation to be perfornmed by process equi pnent 120.

Vapori zer 1¥infron i0Reark, R @ MRebnBalifeita HScmsSIOU tha (VRS 4 I&ir8dY
suitable material in a solid state. Vaporizer 110 for one or nore
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material characterized by a sublimation tenperature in the nge of,

for exgﬂgégfzes ARPLAx i ORELL Y ggsofr&sgr eee e @pleé%}l 1%5 @R{)&pg@@ig%@%

degr ee Sius and a vapor pressure in

approxijyptely 10-2 Torr to .approxijately 103 Tg -5 Vaporizer 110
my be 05d  BrevERATRment s Spithe Tafyroatict dibereReiy el sgiath vaporized
conpri si ng. horon _(Ba phosphorous (P), copper (Cu), gallium (&),

ar seni énﬂ(t%sa?-, ARRIFSRE LhSUPRRIYS MAtRERLINPE YapPrizedyiothelpgRsressatskposed iTkrsh aree
(La), tantalum (Ta), iridium(lr), decaborane (B10H14), hafnium )

t et r ac ¥ srteisl forecpayrizedite belnipramate comdadi Pbhe dece{ved gruyith vangriged material.
trichloride (1nCl3), a netal organic (3-diketonate conpl ex,

cycl opent adiBsrhelping tl myhwpteaoniaetnfthe ieteavddigas (WOp Fia@hized nakamal, vaporizer 110
trichloride (AICl13), titaniumiodide (Ti,ly), cyclooctatetraene

cycl opdot @etioemydre tmbadimeants n{afGe tupdddp htip)deliver the resulting gas to process equipment
bi s(cycl opent adi enyl )ti tani um di azi de, tungsten carbonyl (W(COvy),

bi s( cyahopertaigtgmyiher abhemnesim (11) (Ru(Cp)2), and/or ruthenium
trichloride (RuCl3). Vaporizer 110 may be used to vaporize any

sui tabl e sohigofRd-and #dr ond oAM¥reSdthdcaRh&td BEHSHER t@8elivEPS 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 10 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-

(di ethylam do)titani um ( TDEAT), tetrakis-(dinmethylam do)titanium

( TDVAT)V apperdrdl D snaydiemséditpl vaponi aofoa at akplen ag PEMAD) e, mbtaridl@bubprising boron
pent aet hoxi de (TAETO, and bis(ethylcyclopentadi enyl)ruthenium(I1)

( Ru( Et @3),Phosp¥aps (e tophtO((f gallien (Ga)@Edic @H)Q0hH I RIRndenYESd
to heat any suitable nmaterial Iin a solid state to a liquid state
Prior taAtimbAPEY) Aailakdhe (BB (TYRRBMihGER 1), HECbbRhe 08 ADS Safrium
enbodi mrents may be used to vaporize any suitable material “having two
or nor Sl Si; i - SH I r - .
Vapor| SereliplIE (R LRGBS pclg) BahEkEnREH, Bhcl i herbrganic
mat er i to be vaporized i ny . sui tabl e. cont ai.ner, i n. ui tabl e
manner Tk Rarie FiEREh S aptuBiiy faRReasl e Rt it
structure may be defined, positioned, and/or coupled in any suitable
cont ai a¢hlonfefdjCls)yititaniime iqdide{dily). Telogetptgiane sydlopenipdieny) tppipa

enbodi mrents may help support material in the container to help

i ncr eas€CaskppEel bis(aytmpentadienylbitanivre dirgidertivagstenaiaionyld W,0C@),),maxi num
exposed surface area the material could have at rest in the container
absent bidieyclapentadienylputhehiens{l) (Rt (@py),fand/oo nehaniuniraichleeide (Ru@EN t \SapdEiyer
hel p support any suitable nmaterial for vaporization in the same form
as when 1t heyetuetd @lvapsrifel :a¢ editadle doli@ nSikdrial ining sukabld s GBI REfor
material to be vaporized for one or nore enbodi nents may be nmanual |y

or aut erahplead ﬂ)dﬂnd&lr,aacg%ﬂ)merated 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)yruthenium (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 enbodi ments nay define in any suitable manner one or
nor e nmat er i Napstipgrdi () nsayrcoapeise 4ny snedlpe suppoe to il epbailt mareriah® be
container with an increased exposed surface area. The structure for
one or vIpsizedihash ABREbIS cORYtindeiniaf shithbRMiarief fodelLincARRR{poseABPAce area
nore material support surfaces in an interior region of the container

i n addidriimbt@eriala T kS WidyaeQlcfhed P6silidHe8! dn@for LEGHIQNNhy biigible
container. The structure for one or nbre enbodi ments may define in

an int %hﬁ{nef ﬁlgangrguﬁ;m{, &gﬁgeg.ntrﬁé QflcnR0frQhe BPhG e Bl A ntSHAPR support

surfaces havi ng tota ace area greater than a surftace are

bottom face,.of the interior reqgion,of .t he contai ner. . The.
ot ot b AT R cohdifhct BRI Bl SN Qlrrdcl it IR Mgl HGivgo 2,
mat eri al support sg&& ces at . different. levels in the container. The

st ruct JPEIPEM FR2SE greadhippaicHafeuldhaye agetin tsangpengisent the

mat eri al support surfaces that span different levels in the

cont ai F8PCWithe structure for one or nore embodi nents may define one
or nore material support surfaces of any suitable shape or contour.
The st r uct urldicparctaisdonpnerns more pobetlinrenis mapdylp sypfdrhanycniatde matsriel for
general ly planar material support surfaces. The structure for one or
nore ewbadiatemirsthesame tomprais sehen thei matentpl & pla@d yt the sahedtiree Iothés manmemr e
mat eri al support surfaces. The structure for one or nore enbodi nents

may Compdtérsat t@bplapoaikéd Hr ofie drankbre smbodidRhis MeayHren DfallyOr fitdidtRElRplaced
support surfaces. For one or nore enbodi nents where material to be

vapor i z@helsfuétiredank ivapbrbed tath6utQhrthd? pfepam@bh Or &dndliRnind Jr BEhiRARHAS 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



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 may optionally hel p support

di f f er enttesalsspramicsastacds at Hidfenmt Evelain theventaiderf fBweantctomtier orelor sngppor t
surfaces. The structure for one or nore enbodi nents may hel p support
any suidnpkdinerid @y adfir@WRE or Mo MhitelEl sGppoRd Rifadds (bt PRAY diffsehif 1862 Sinfthe
vapori zation in the same formas when the material is placed over

such majoefdmt. PHORRICkrS B bAC 6 Bdre chibokith St RIS ine BRE 6F tndle rhRerRf support
vapori zed for one or nore enbodinents nmay beé manual ly or
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vaporized W preparation or conditioning o
mat er i one | any suitable [iquid naterial be pl aced
over onstaf SnER o SRR wBRE sl oot s s S B Br SR o e
still in. liquid form As another exanpl any suitable solid materi al
' any UGS S R Eera) g LeTing d5F G EBPI BTl SERRaFGuHaces.
and/or gne or nore crystalline bodies for exanple, may be pl aced
over ondeSPuBiORRReHH e STHBPHRCIS ey SEBRTISHYUPNERY6Y pIZ20d 19340 defingiong pr
in that same form The structure for one or nore enbodi nents may
def i ne mofe mpferialipupabteuitensher at | east a portion of a naterial
support surface over any suitable at |east partially perneable
mat eri al t o Fohehporsuppeentbodmteptsi velierd matogalvtapovimededsiih e lighidowdtagr ia a
suitable gas to flow through the material support surface. By al so
exposi nglid safedn ehefb@a of) ffornmu@pleah pbdvadddeage RpiatZephriifle) UGd0O6R @ mdi®r e
material support surfaces, vaporizer 110 may hel p increase exposed
sur f ac eraffRnHodidd thBBir@hd maythRl AP FREnally 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



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 nmay conprise a
seri es afl vepupld dhilt gtk s fquid &irinn ésanphssagmple] ey sititbie tsolidemb@rialdnany
or nore enbodi nents nmay conprise an integral body defining one or
nor e pasiatge form] ehsk Byotvdes ad demaBrRd PhrtidRE,ene/vb otk tranée chRMIIGRIHIHIS €
a plurality of bodies coupled to define one or nore passages. For one
or mor eoLeaie) ?x%e‘fﬂ&%@ oP&RloRE baﬂnokqnézena\{ %ﬁﬁfohzs‘ﬁfi‘aée% ah&lva)ohb;a}wue still
state or in a d state in the formof, for exanple, a powd
agglonqﬁgh@gngg$hhcles and/or one or nore crystalline bodles t he
mat eri al nay be poured to fill a portion of one or nore passages. For
one or

va n d
state in the oF m ow} ‘?nel h m({r%em{’%c{lme?téplagl efr:}% Bbagyfs%lg%%n%iweéﬁ st §
sui tabl e manner to SUIt | e thlcknes al on . | east ortio
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embodi nents where material to be vaporjzed has two or nore distinct

subst arfedsurpeitmeterighio e apestzed mdilg pllosing aswiseids sasie owtbrpugpthe araieria)

hel p support different substances of the material in different
passageyppoTharies. UBY alse ctrosingseriene amsrad meatdyiadi forheriagoniaeg threfignend oy nenry
sui tabl e manner a mesh of any suitable material to hel p support

mat er i ahaterinl epppaporihesdvaporitee |1 p0 imag helasecressp osmdedsurfaae &rea af tha neferial

the material. As one exanple, such structure may conprise steel wool

of any tsbévalvrieed.density. For one or nore enbodi ments where materi al

to be vaporized is in a solid state in the formof, for exanple, a

powder, agghoERiaitee el 6t nve cAPGHIAENO AR %Eﬁﬁ&h%n? EWifbR! thim@r one or
bodies, the material nay be poured into t e mesh structure.
more passages that tum, 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



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 t abl e manner and/or nay hel p support material to be vaporized over
one or mareda nsyrdedorseddh ahpeipbleaumnbodyng kuitabii thiskneds plongutscdzodyortion
one enbodi nent may have pores of a larger size toward, at, or near a

first efdnoinet el pewalsSoaE)r afvee PREMSs. Ofordns BRIMbAY enftiodfnertONREE mattrial
or near an opposite second end of the porous body to help prevent

mat er i gl bk RafdiBed PR 1R Sr BRAY difi Qb @ iahi A0t Q@ucﬂﬂ%@?}% B Yol &A1 dtixaents
fl 0 ﬁh %o

bei ng vapori'zed as gas ows Into the first end e porous y
and t hr : I 0 : por ous
ody. " bsRARLPRASSBAME Sl A TR e Bt

bodi es, suc Qr oys di es may be efi ned sitioned nd/ or

coupt ed | - AHESIelFsdf ok rpre B bodieh R iy dBRSedsE Sieb e pstiuot
-10 bodies f one .qr re enbodi nents nay be defined, positioned
and/ or %% awragif ipreraldp Bele SERPOR MAtgEL4g herarorzesip b5l 1pgasseienpasad purkpce
stack may or may not be spaced from any subjacent or any superjacent
por ous RSRf hempeals thscqee crpaplatsue sitHoaIre By eprapise Stast woelrieay sutsble
may be defined in any suitable manner to help support one or nore
bags ofdensityerfioapne or herevatpodineats wierdimateritlgadt vapopiaed isom a oflicstigadn the
formed fromany suitable at |east partially perneable material, such

as a submabf, éorreatbprnepomdee) dgglonfevated gardctid, and/brooreel maseipPetalline bodies,
material to be vaporized in the bag while allowing a suitable gas to

flow ithd @atelig] habapudiar inkaRometl @Akhmd.erial in the bag to flow out
of the bag. The structure for one or nore enbodi nents may support

one or nore HEGcHudAYTol e RRECeRbIdiRERs Ha§Bal orde® mgééfbué Bbdid i help

sui tabl e manner to hel p increase exposed surface area of materi a

be Vap%ﬁﬁﬁo‘?ﬂnm@ﬁalqg 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 2@diesforfeingur mo2s emddeners miap be Hefiredniaitivaed, iaad/beadupttdtin a stack in a
vaporize the material. The material may be heated in any suitable
manner dodtagiey, &otdlbedy BEk abtdtlemb bNga@idt bespaded ot A8aubjAgent or any
equi pnent to help transformthe material Iinto a gas or vapor state.

The conipéfpént pbRIus BBy RIthdBh&k. enbodi ments nay define and/or have any
sui tabl e struc?ure to help increase heated surface area in the

cont ai ner t el %{ﬂ%ﬂ;&%xe&&%r%? %@B&iﬁf&ntg ﬂ'%grb'e %i@ﬁn%eggn %%’Y’I ﬁfei d-‘g%:ﬂo

the container. The contai ner one ofr re e I S nay i ne
and/ or ve a sui t abl styucture to hel.p.increase heat.ed surface
oronCl HA GBI ol AR BasC i B SRR 8388 45314 b G ned
t he cont ai ner coul d have absent such structure. For Qne or nobre .

e odt Tt 85 able G 1R Bafially Bermep e SUME Ithds & LDl epbrpa et riab
to help increase exposed surface area of the material may be defined

to hel pXeBAGUCthelepPeh taicrial @bsargird I the bagwbilndlawiag a fitahlesas feBow
in the container. For block 206, a gas is introduced into the

cont ai nete thyf bagandior yepor fipm mateddrin detbagyaPowiortef thabag: i Rie strvetperiorere
110 may be coupled to any suitable gas source 130 in any suitable
manner or mareembadmanty ngyistEivreongas mione futh begnb akpee surfhcanyeasifitiedak@) in
manner. Because vaporizer 110 supports material in the container

Wi t h anny seitdistshrex poshiinstehdcaxpot @afacaRardf atiterbl ) behapPszear axicde
a larger interface area at which vaporized material may interact with

gas in ekh@pleCBBb@idMGE ndfYhel RbEIOE Bad Bl RBoRIPIE R sIROEABE b& to expose
i ntroduced gas with vapori zed material.
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

-11-



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 pnment 120. By hel ping to pronote

cont actsudhcd arta the yoedingasuld lidve wbgeor duzke sirudairer Fal gne\va poid efbodlhbhts, Ty
then help pronote chem cal reaction of introduced gas with vaporized

nat er i aructhifteodel sufpdrembrEel ¥ &d viporitaP ey ieheincbddd d¥pyscd eREnd apda Jreast
in part, for exanple, on the material to be vaporized and/or on the

Pr 0CeS SnQkri AR yAe RAnELrolRINSRARS WB aRY tHRISGE BSIp iRFUsL WERLd d2fce 524 in
one or nore enbodi ments where vaporizer 110 is tpo receive a carrier

gas, L7 110 may receive a carrier gas conprising, for
exanpl \eéggﬁc%arzlgégrén (H), helium (He), nitrogen (N), oxygen (0), argon

(Ar), carbo Xl (CO),. and/ or. carbon di oxide (CO2 For -12 one
or nore enb%ﬁ?ﬁg)ﬁ?ggéﬁega«%}s\}ﬁg%%c %Plgol%‘ﬁ cprfapg Cf’fcéj’@%él\‘/zgr Llogtﬁ§°?“§%{{cti ve
w th vaporized material, vaporizer 110 nmay receive a gas conprising,
for exa‘ﬁﬁ?fé%eﬁé&}‘mﬂtlr WHEPO(I@@) be coyplef 5o 31y swinble grs 3puEcei 180 dik pryesuitable
(NO). Vaporizer 110 for one or nore enbodi ments may receive a _

mi xt ur enFPenogaeeiveemy spijablowasin thepentanerinpay svifable mprpeanecsuse appizer
inert gas, such as nitrogen (N) or helium (He) for exanple. For

bl ock 208 sepporis gnatesial in the porrtpinerwitl® inergassg ekposed buyfade peeitvagarszer [l v
over and/or through material being vaporized to help increase

cont acthefpsipeovide 4 lntgeo duatde gaea avivhich vajeeizednatchiel may indgpaut mddzas in the
Vapori zer 110 for one or nore enbodi nents may then hel p pronote

cont acteoffainet Md ek h@psSprotote dbaper dfaeeodBEEEds it lited nadidrial.
variations in the vaporization rate of the material and/ or any

var 't ations ihpbhgera0 &Sk 3t inefe @hibddiBe SRy t2Ele IR} &fitaBlk chifiel BR to help
contal 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 being

vapor i zad oamdtosmiceiivaeds srhyre sapdrizbt €108k (oneteivea bas hadtipe diitheaporged
flowto circulate or whirl over material being vaporized. Vaporizer

110 f ormAereal OFapbBsce 1e0TBRY RIS ABYoriSNNd, &8 cRMMpIS Wttt orddaide! (e o9y
di ffuser structure to help direct gas flow directly over nateria

bei ng @RI, 2RY PR HxidoN) Wagi}lrife? 1083 onf bOWote®nHolftnal ﬁa)ﬁfecm.é 5!
over material being vaporized. For one or nore enbodi nents, the

Struct ygi hﬂé)oi}laeéaglréd'éﬂgg Ghth m%@h%{eﬁap%d\égl? gﬁiiifquég?%%s, AlE s %ﬁf"o\ésn b9

hel p direct gas oW over roug erra vaporize

For one g&wpnﬁg) 613 en?odinents where vaporizer 110 conpri ses

st ruct 0F 8548 ?6?§ﬁﬁﬁg”? material to be vaporized over at |east
partially p abl rial, gas flow nay he directed through the at
| east parti %@100%29%%8 AaY@PFAF L8 mayswienally dinctat 8pwaverudiny
vaporized. For one or nore enbodi ments where vaporizer 110 conprises
st r uct direughymateripl beingomperizegite belpinarense eonjesh Hre A intioduesdzap ithwraserial
passages that turn, curve, and/or wind in the container, gas flow may
be di r éetng@drapénasdglyaporézer HET fonetk paseagebsdintentsirhauthevislp pwimertd aintact of
bei ng vaporized. For one or nore enbodi nents where vaporizer 110
conpr i Sesodatedigtswwith tapodeflimeerda]l despite by trelapossippios tapbEiativh adte bHthbe
vapori zed, gas flow may be directed through the nesh to fl ow over

mat er i abatd®il BE/ViePQTviaZi@fbns O the @BRCcAfratia oF thetHP ORI JTRAMEriaMIEME container.
vaporizer 110 conprises structure having one or nore porous bodies to

thﬁlr gugﬁxagﬁlgféé r1 m@mhggicglg%&&gggiﬁggé éttf)u%ﬂmre gagld bt PRAREH b&FEEHrough
material being vaporized in any suitable manner.

For one or more embodiments where material to be vaporjzed 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 pronote contact of introduced gas with vaporized naterial, gas
f or onembodmnmgs whdre dipreiztis] Iapmpesdésntrnadisce telb Btgporiheatedl t@bseipoditzed
vaporizer 110 at a relatively higher flowrate to help deliver the
resul t iover gasastarfallygletthbabid Maldtigheds fowoiay Bé Girdcled tRFAEE &% ae RUstPARALlY
120. Vaporizer 110 for one or nore enbodi nents may be used to deliver

any suigeahtdldasefifiito flBNahioNgRMMtesiHl Bl BipseraiC FRAMN Qrmdt R8BS Rt Pe
perfornmed by any suitable process equi pnent 120 in response to

recei vi [AVT=]s ) r, | f e .

cmbod naRTS ot 6By ARS sl b R sl i o B Bt i ope g ore
sui tabl e _chem.cal vapor depositi.on (CVD) -14 process such . for
oxanpl @iogeapg o RRSE AAGBET R D ey o BREES b tiEtad timiediibe
atom c | gyer deposition (PEALD). pracess, a tal organic chem cal
vapor AEREE e olsciEMacy gveﬁ%%@g belgg vagopireds o sh ARt TRegfs where
vapor deposition (PECVD) process. For one or nore enbodi nents where
vapor i 28porizep! | &eqnaprises stpishureipsdefige pmsel ohedvipperb materinb heyaperigedr ges
an atomc | ayer deposition (ALD) process that uses nmultiple bursts of
del i verflor mgpbe dipectasidhiongh iheamest tel8pyoiver matiidl beivgorpaizsdbEtnaeer owee
nonol ayer at a time, vaporizer 110 for one or nore enbodi nents nmay
cont i ngsbbdinEnGdultee gaeriza 1O cdebiiwssedettie having @8s oegoiepueis bbdies to help

whi | e process equi pnment 120 is not drawi ng any gas from vaporizer 110

bet weeRuspigmiefisitis be viegiaeds gay AP hiade dirded thRhlose BROFd rods®olRs to
vapori zed to hel p i ncrease exposed surface area of nmaterial to be

\rfrgltog : gll%cx &Rr BRtPiaPE DY HoFiod i Ghe 8f mbRGRENR BodRS a/dNo YRRARIAER material
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 perforned so as to overlap in time the performance of any suitable

oper at ippdtewd $ubh as)Yoiodxaibles b itahiElappEepdsitvn. (AAD) QR el aPRka cilhedd al
in the container may be heated for block 204 as gas is introduced

into thergieMal dfosiioh (Bt QCK) g88ess Al hhOUGPBarie ki fe Jaidd d@}SH}.ﬁﬁﬁt(l\/Rﬁ‘CVD)

Wi th process equi prent 120, vaporlzer 110 may be wused to deliver any

sui t ablg I spurpose. As
used i r? ?‘%?S: O%jgf)glﬁ?‘egm gg@r@ﬁﬁ?g% é{:g FIS%QE (?Mb%@la é%c h as, for
exanple, to t onveni en

descri be va%gr ?geeérr n[ﬁr € Pdlfn s ciloereo‘ﬁ & Olfl%eéﬁrgo Sfto di%vef &f% tPé’ﬁ%Cgss equipment
regardl.ess of .how vapo rlzer 110 or conpo nt 0 ori zer 0
mobe. dPD S SR e pih RO ORES 1! SpPltE R RrERoALe erd

| NCREASED SURFACE AREA Vaporizer 110 for one or nore enbodi nents nmay
conpr i €8 $PEFhindimie q’?ﬁ%l‘r?gﬁ Qvepp subHpls ORp NYEPEYYEt p HMSgVapaEZY Tl LRdte
support surfaces to help support material to help increase exposed
sur f ac @ngpeEowf ephadan¢rds mayrepinge ® profusscanitods deﬁtﬁretbmrec@amue)ment 120
enbodi nent, a container 300 having a plurality of holders 310, 320,
330, SWIG%@esmi@%t 2T ismbndrawegpay phyiom vppoizzr 1 Kkdiaemsudi Ayrsts.
321, 331, 341, 351, and 361. The container may define in any suitable
manner Baoyuss whjckizbel nmppdrtsihdteridl i B vaporizddag helpSndreaselkgdiedOefa0¢ area of

nore hol ders may be defined, positioned, and/or coupled in any

sui t ablngaterial 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 hol ders nay be

i nser t ecfeientOregardiens ef hoov vapoigérdn 0 of ey aipbatmer vimyizelef i0neaytrRhted in
nore openi ngs of any suitable size and shape and in any suitable

| ocati @padeel 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 r } . [ i t
exanpl SRR ARUCPEREG SUbPBR I ARERIRL syrifEnt kb I EB TR A
havi ng a surface -ig ?01 and a si egall 302 to hel p define a.

general |y cyl®PRAFS 159 197 9P&PY BPTe SSiogpnsnys TRBRTOmRTISE 2 SBRARCT frving one or
generally circular opening at or near_the tqop of container 300. The

i nner  drUFBeIdErs GPiipiRg ongypiapLg sPRPAE AU fAcRsite APlD SwrReF! etteriad (7 BElP fréFeasme
or nore enbodinents may be in the range of, for exanple,

appr oxickased surface aren o€ materigh prigwe detlestipies, fonervexamnle ehdodiprrat, a container
enbodi nent may be, for exanple, approximately 3.75 inches. The

cont ai 38P hirang e pkiraiip ofihotders 3 b P26,038, HO0bdIG, ond 3 definarpdedpeutive support
sidewal I s to help define a generally parall el epi ped-shaped interior

regi on sifadeh811,6ant383iIn241, 86t,land3general | y rectangul ar opening at or
near the top of the container generally opposite the bottomwall.

The cont ai nghe tOitaifBEm SRIGHe MR Ry FHRYLIO HEnE ahPBuikBlel one @F G108 infRE
sidewalls, and a bottomwall to help define an interior region of

any su iréﬁ&{s‘?n S AR ARAPE1AL Hlaﬁ_?@_e QRS n]ﬂ)_sﬁfone@, %Xd/ﬁf’ai:c;ug%lgigla Iﬁl'rlfséﬁ;[lﬁﬂlg

shape on” a side of the contal ner.  The cont'ai ner for one

nay 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 interi.or 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 I s of the container, the container for one or nore

enbodi reeNtgd seMedlsil BikRtodit]led«iing ateteraltt intfical ¢ Rediéh Mcdoptagiiep POY ith
material in the container in proximty to a sidewall. The contai ner

may be i @hembly tifeddho m;);%ﬁlhg a@ima&&ﬁ@ﬁ? HSbRGInAMO0S Uht AHef dARRE bthe The
cont ai ner for one enbodi nent nmaybe forned using any suitable materi al

t hat hgw?fﬁﬁfﬂgmﬁcﬁ%&m;@%gﬁ kg otagalt ?a&daﬁﬂaa[n?én%gayﬁé gxégﬁgé 88 for

materi a cont al ner sui table eria

contai ner,, V%P'gpo% gt%Ie/O 6&}%%% 01%41‘5915‘% fé‘mcﬁésaaﬂaﬁ 'f&sosne%t %S!hm }mag B Tor

al um num-a er ver

| ead, nickel clad, gr nlc mat eri al , steIIo ne
monel , ARG BRI TGS ﬁ’éﬂ?ﬁ BERSma SomfHBer Bt SR %hsve o wall
enbodlnents may be fqrmed using a conpqgsite of materials, |ayered
mat er | &4 fO“&ﬁHlFWPHfi torfistp debe érgF%ﬂr%“Y w&lk&eg}@d@mﬁe&lrﬁéﬁa@%@@om g the
illustrated in the exanple enbodi nent of Figure 3 as having an

i nt egr &pntegywith pecewpiaicpianglaropamiog hiear nepribel fopeod therreptairer Eenenadly
fromseparate pieces. The container for one or nore enbodi nents nmay
be of a@ppositedind toonwealht i onal anpoul e wused for vaporizing materi al
for delivery to processing equi pnent. Any suitable nunber of one or
mor e hol der §heaynthi@etifef bmeehbqidaért intiydedye ang/vedll, enaifl i@6re siddwaly and a
sui tabl e container in any suitable manner to hel p i ncrease exposed

sur f ac@oab@avalito heptRAhahn inf¥Hor sdpidradH a8y MRS sifand @@ap@rwﬁﬂ)irﬁoﬂéﬁﬂng %f S
may be used for one or nore enbodlnents to help support material

an int eclﬁﬂ/ Qitab R RAndf h@pe%@s%é@thé%ohﬁu?éﬂ TREEGRARY for one embodiment 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 enbodinments to help support material in an

i nt er i apppegiopperaillogs, Giivdradilver allogsidénd! hiakel chid, grapldle, satsthaeataiga of

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

gr eat ermakBady, ift8ndUWnbad Sandf R an®br BoRYPolydiBrs Urca®atadfer Ii@nk BE AbleOr
region. One or nore hol ders for one enbodi ment may be defined,

posi ti Céﬁ?b@dm?éﬁ@yrﬁﬁy CORRhEHuLifk 2 DShibsRe PRARE i B Sfek éﬁ mhtrifE a\ﬂ%?ﬁh&ied

at different levels in a contalner One or nore holders for

embodi fl}?e{?énaﬁ?yAfﬂ%u ﬁ bﬂtﬁﬁler 93k 11u§€?z§€d m‘%ﬂé’é ?é’éi%o%%n&ﬁ of 8 ggpe 94‘?
or nore support facas over n1sur e inan |nter

of a container it ders fo -18 e

def i ne a"‘ﬁééPﬂ‘F&%{é@"’%é Pl b By lefawf}ﬁra@%ﬁ@eat AR ?mgm%%
surfaces at dlfferent levels in a container, As illustrated in the
exanpl @1ERboHITROBtAINST f4rqpE PEmeTe phadapends mayhg okasuiable cppfatona) ampoule
bottom surface 301 to define support surface 311 over bottom surface
301, hawefblor 3a@rizhg maeriy de defivere do proegssingle@ePmentio to define support
surface 321 over support surface 311; holder 330 nay be positioned
over hol der A3@Guiteblelafmber of p@mrmosdupfdatsena@k deiiped, pogiponad, snd/draoepled
321; holder 340 may be positioned over hol der 330 to define support
sur f acén adylsuddiele contpiner in aay shisabée madits toleldietred®Expeyed bafjpe atdaiodned
over holder 340 to define support surface 351 over support surface

341; anght&iedl dahy 3@ebIELnitRr BOSic dromRe heMes 9 bd @kedDPohdorddk ne

support surface 361 over support surface 351. Although illustrated
in the axanmleQiRen sIpst AhtefhIqH rai? inferfo? 1é§61ﬂ9ﬁ' a ontailP LB 11%1‘9&53@20
330, 340, 350, and 360, any suitable nunb one or nore 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 crystalline bodies, and/or a film Material to
be vaperbodimknt oy badefndoo posiiomid, naayl/ob ecupbadualdbfmed plamdityosf shpgoredirfaces
over, on, and/or in one or nore holders in any suitable manner.

Mat er i ak differdd€ 1avaR el h Z6daihet one enbodi nent may be automatically
placed or formed over, on, and/or in one or nore holders in any

suitabl e ”a']![beiﬁustfé%drlﬁ tl?e'%ax%ﬂlete%m&m?éﬂ&’bpﬁgﬁ&re 3, Mb&rd 1@|m /}Doe%smoned over
vapori zed for one embodi nent may be placed over, on, In one or

for € h%ﬂ?ﬁqssu 4d £1G90L epsgﬁ?dr{‘i@ﬂ@e%l% L{Pogxgg%ﬂcéﬁo par? (H%aybe

portion o ag forne any SUI eas

per neabl e...ma rla suita rane mat

banpt &SR ERPholgBAD e P PLrEaTT SR slpp Sfieendl; halder 20
all owi n sui t abl ‘gaﬁ to flom/6$nto t he b and/ or vapor from

mat eri 1Y H%@Oﬁ%fg % hpldgyy Z0Up dgking fwep%ﬁlr Redor Pr SYRpOPEUE G| zed
for one enbodi ment nay be placed over, on, and/or in one or nore

hol der diolgsr p&0 map e a@%weﬂ ﬁV%frh@lQ?F 33 foedchagsupRPE: Kutiace|3dh sversuprart susfice
of a bag fornmed fromany suitable material that will at |east

part i al3By; hiilddr 360 graxtbe pakipnddaneeiahld3d0 oy defime suprortdariaed il cymesupport
enbodi mrent may be at |east partially coated with naterial to be
vapor i zedaderB4anyndshnldenBbH@ mambaositienctoven lolder B 50 vdefine egpport snxfic 361
support surfaces. As one exanple, a suitable material, such as a

met al  eREPupKort ONfR¥ 3P| Althdwy ibauarl iethe cRppHlE efbedigient STFezQE 3 AP LEng
support surfaces, and then cool ed. As another exanple, a suitable

mat er i ajy hGseh3 A% 326, 378! o, §50TRhE %60, Ahy SXRPRIBmMbERYT B8 ofl ROk &ETs, IshctA
sol vent and applied over one or noré

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

-19-



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 eny baitaky & 1daer padtilygieRaskibleaniteidysubl adahRBlei Eahinmdhaced thin a
container in any suitable manner using any suitable equipnent. The

pl acemeRimpte, thelFRubfiit HateRBl 181be dhpd?ied ifths URPAhfle ARS8 s@fabl fl
rennvablénﬁb1derﬁﬁi€ﬂ%é Sgrforned %riorlto, ﬁﬁ?léf orlggtgr%ﬂi?mto o

hol der ;} | e i f
holder§ g%hgﬁgﬂgﬁgg%?ﬁéﬁ?ﬂ%%%ﬁ%géFg}é?fﬁﬂ@%%%ﬁggg%bﬁ%Igﬁgﬁégﬁtgin an
interi i f a,contajner lurality separ abl e .
erovarROral 3 B eBpOSHR SRk b el Bhhinolor TEBE Fincke Bifemmovie
one at a time. After a first, holder has be placed in a confainer,

o s e RPN ST e DRSO TR iy RO BTt froTe SR AP R
rest on the first holder_ and any subsequent hol der may then be

pl aced thah vl at lsesh paitially distegeate wWhen hestedt op hol der in the contai ner.
One or nore holders for one enbodi ment may be placed in a container
to rest di CQsewor poshheldes Feonpembedimediteaioe atdeast frofiallreoated withmeaterial to
enbodi nent may be placed in a container to rest indirectly on

anot hebehepazed wheryepititde mexampd forma fjasket oy oranyre cufgpert satfadeablrs one
structure is placed over the other holder. One or nore holders for

one emnegsthpied suitlle beatglalGach dsh Betalodhplaxeior Sehipk, AgydRMdied, dpaMéd\@ver
structure to help support one or nore holders in the container. Such

st r uct Whe oNMMYred@ppdrDiBEEa, a thbn SO TA SEBMHAE B Q NshiMbIERR AN Ich 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 hol der(s) may
be pl aced i m plueiing 6f leewvaldé haldérs fdrlve mbodiféntahagdmioaalboe placcdeh P stack
reduce, mnimze, or avoid reaction of the material with, for

exanpl @n aRKWEGRR redieH O a LA A. pldkalQl ASEparmYe ARINEMAEYMNELAerd RS Bne
support surfaces with any suitable size, contour, and shape. A

hol der b0t Ray BB bR &ITAQHABH S o8 aQPhd. 0D |a¥i BN ieP NS Hen FRES in o

sidewal I's and/or “one or nore supports of any suitable size an ape

relati %6n %1;:16,[ g%ﬁ%@%ﬁglf(ﬁd%yfgr%ﬁg ellhgod}l%lex% @Wéc&% -ilg 1.%6 ggrg%l%r A ﬁ%rg’gsg 8Oirth:]33:fgrg:[

hol der s, posi ti oned over ran

regi on rough whj ch fl ow ove terial supported t he .
ot der 2ol it PhieauslE Fo dRtmen fith BF Rlag il Smetisr Mhisrenshiskioider in
along at least a portion of the perineter of a_ support surface. Such
si dewalthy coptatgy. 9!%@ OpRSETRHERE forape pabeimpRfarrt by Hhaded i pranidincrd yest
sui tabl e amobunt of material supported by the holder. Such sidewall (s)
for ondlirgetboel snether heler. dpnrg ameare folders gerawe embadisegt marbe plgcadgniael p
position a gasket between the holder and a superjacent hol der, for
exanpl eontamer folregtimditeetdly pmandizer drbiepiberenfoockianpiy, a ghsket gume other hdtatier
310 may define a generally planar support surface 311 generally

ci r cul atrudtoredbhplaecdandr theyotheatelder. general ly cylindrical sidewall 312
al ong the perineter of support surface 311. A holder may be fornmed in

any suit abl ©n¥enafie bAiag fatyie Stbbdblett MR 84 pladed ifa BOAtEIREr dePihingRRE/or

enbodi ment may be forned using any suitable material that hel ps

conducthz g kerh@urd® RelP 8&lport 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 sane as
t he matoae ioalnbs) othadm]dess, fareruraply, paitioatherer therholdet et foleipddfide b régyn
be positioned. The material (s) used to forma holder may or may not

be thehsagewakhiBemERTGH ek ShteHSlad ﬁd?teﬂ@?;@ﬁeaﬁlﬂde@l Refolpkdiemet 0 be
positioned in a sane contai ner. Altﬂough older 310 is illustrated

I n the SxARRLS: 81D AN B Rlr AforELiGUN AR aﬁ)ngﬁg}eéstl%%gifg)\ﬁi A rintetr©95 2!

body defining support surface 311 and sidewal one or nore

hol d i . f i

o dot st SPED et SEcRUARPITEAL BB ol B ER O HER A Blafp 177 o
d/ ts. F i | d

o C SRR PO 5 BeBRl dPaor b hradis Sh ol SPtotrarbrt renE

be vapori.zed in the égﬁéainer. The cont ai ner. and one or nore hol ders

for on@PHPRAYDLSE SEoRYSHRIPBALRS tARIP I5dP RRstiogiazaskes betiepmths hgldst andeat
transfer fromthe container to one or nore holders in any suitable
manner Supcrijecrs aldsr, farexampleone or nore hol ders for one or nore

enbodi nents may be designed to help pronote heat transfer from one
or nore si déwalligratedd in He exampkiembodinenoeidigure #dph@dérdlld eray definouagénerally
one or nore sidewalls of such holder(s). As illustrated in the

exanpl elanbagpore strfat 3Fi gereedlyircaladindhameointd andydtave 0 @emaall yaliadrical
sidewall 302 to help define a generally cylindrical interior region,

and holstietvaB32 albfg tpRARlRr oNBYphavatRegeneral Iy cylindrical _
sidewal | 312 the outer surface o? whi ch may be used to hel p provide

thermal contsgdigdiddy Heﬁ%nﬁmﬁrang koig{aﬁﬁ%ﬂﬁeﬁsﬁ?gv%lylsu% MBRRAal OLARE: for

310 is positioned in container
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 contai ner for one enbodi mrent nay be eased by cooling
t he hehdedinsont rmal at forenel drohhepaattimidaeto dufiglé ofie fiaadeRGppdicsuefaddsahdier
relative to the holder(s). One or nore holders for one enbodi nent

may be dnebfR@rdiddehlNBhEbE e dtaNdrdshppohtar ger coefficient of thermal
expansion relative to material used to formthe container to help

al | ow i ncreggeghe %ﬁﬁﬁﬁ&ﬁ%%%@ h&106 s DD ESntAHE rﬁééﬁo ﬁmﬁé}gf RrmEPloShelp
ace ol one or nore

sidewal | s of the contai ner and the outer -23 surf

si dewal L‘ﬁp N9l 48L @orf\%ﬁdﬁxtth%%rxalh&mr t enperatures, such as room
re

t enpera Tor exarrpl pIng to pronote thermal contact
r | | f th n n
bet ween the . inner surface of enl?%&sgoae sidewal I.s .of the co ée%{gngéto

and the out dPCSEYPREANSONG B MG eLETE ‘F%re&f“bé?d‘lli‘b‘in&é’(lay b

relatl&@é hlgh r tenp§ gtures GAS | NTRODUCTI ON Gas may

i nt r oddEPPTATOEHFaTANEiehramitheGontaites th AROTgRIE fpldatsrR alinh%ﬁabls fmanner.
regions of a container at ang suitable location. Gas for one or nore
enbodi fEkcentrayr yu angor swnckaldiry fos oap or inarecambedimangs ay b degignodtodiotier
at or near one end in the interior region to flow toward anot her end

i n t he prothete hoat trapgfeiniiom Gas of wmpregidevatls pbthe centiioeti trent er meane Hoblers through
introduced into an interior region of a container at or near a

bot t omone bt moee sidevidiie of fickhohier(s)e gisdtivarndidan tie dxamplersatbbdintdndef Figures 3
supporting material to be vaporized in the interior region. Gas for

one enhadiEmtaifi o0 ealy MavOddaad 30296 WEIgdetinea bBRITRSEndMRhbigierior 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 carfacgifene anthbor sidewabiwef srhaltetwtdaivelyduppoeinpagtusat @ich ak rdogm be
vaporized in the interior region. The passage may be defined in any

sui t abltemp@&aes foH St anehl&RhilS bielpatyl 18 phdohdi€ tHéfRal cordidct HRBvdRASisAdRerls@rface of
i ntroduce gas for one enbodi nent may be at |east partially defined by

a  tubgne¥l aogd a&&mmaﬁxoﬁwn%@md%é Gt dupcAbf Rk oPﬁl%Fe gléw%vatu@ Bt Qholder

the interior region and through any suitable portion of the interior

regi on aEPelﬁRbégﬁH% eg ég?f’e#ﬁ&%%' on at or near the bottom surface of the

interior regi ower nost hol der supporting naterial 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 be formed fromany suitable material and may
deflne(%qggﬁiggggﬂﬁﬁcghy sui tabl e size and shape. The tube for one
enbodi ment may extend to any suitabl e | ocation between the | owernost
hol der suppdiasiny hedtierduged atenp suiiphlsdiav e ink aser mereintesior Fegigns vt and
the bottomsurface of the interior region. The | owernost holder in

t he i ntceniamer ategy witdbdy loostwne fso dirmeapr maye debodgugntomneebe mbodesetl irgo an
bottom surface of the interior region by any suitable structure to
def i ne isterioiaggion obetovesinetdiat ndap vt emalsh theah@eor @pidn tdobwadwathanother end
surface. For one enbodi nent, any suitable support structure nay be

def i nedn e iblegocepioal ner on, at, or near the bottom surface of the
interior region and/or may be placed in the interior region prior to

placing a fida3tohe®d®mokdledtliments 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
sur f ace 301.ThAphsshge BGtrathye biredr enc @ilbdinin® Uk be pelRAN @5rtially heide Tb? a
360, 350, 340, 330, 320, and 310 in a generally central portion o
the i ntgld XentBEY i By GAAbIBIAGHPAQ: nb& Be ©of R IHMeRGIMEBA HPIHI&Ih any
310 and bottom surface 301. -25 The tube for another enbodi nent may

ext end ;9,140 orﬁb'ﬂl Bfﬁéﬂ% glt %@&%&Ptobaﬁg\éiﬁfgﬁth{]ﬂa&tiok%wr@?ﬁs{:he !@8&%%&&&&3 of the

supporting materia e vapori ze e Interior region an

hol der . J, hol der. A _ho r for.one qQr .nor.e
enboa REHBTELE Y o B8l MEN TR e RO R e 4t BibeslBhifi] To e RS
sui tabl e .si n hape through which the tube may. extend. A hol der
For ondSuiotifs 9erﬁg?fﬁmg?fé%vre%ﬁéﬁgpébwa%%m&%ﬁ °af opghRiferdn
portion of the perineter of such an opening. _Such sidewall (s) for
one entFINREIRE TeRap- Hdie ddr acbe fermd (5o gRy siifgblgayateial erbmay éﬁ%ﬂﬁﬁ of
mat eri al supported by a support surface of the holder. Such

si dewalPr§sage ¢lomy shidabdntiotiindsheraray  be formed from any suitable
material to hel p conduct heat and therefore help vaporize materi al
support ed byht hbeHot aherembBditens indg watehd ®)anfy eritabieloestivadictveseh tielgwhenost
defined to help support one or nore other holders positioned over

t he holhdkler supgohing inchesmtil to 150 vaporizedrig tierihedbesion BRY the GpitbraARaI A dFehe
grooved along the top to help position a gasket between the hol der

and t hentbiifiQegiafdTRE l0RRENEL AoldBEin i dekioARdiR SRR AR MerfRlag8E, for
exanpl e. Such sidewall (s) for one enbodinent may be coupled to the

hol der si4$ioR3d 3P% eIt AR BEDRF AH futSHE ReSh by My BRUTPLRuctlRY 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 perinmeter of that opening with a
groove at théetihe fof amildeembbdiththt hey Hedd tpasy suiableastatbl b&gealfe

bet ween hol der 310 and tube 305 and between hol der 310 and hol der

320. - Z@W&ﬁ{osﬂﬁﬁdﬁﬂﬂ%irﬁ%f&meﬁmO BE vamh%emltﬁeeﬁl&nbpre@&%a%lﬁafcrer nmay

be simlarly forned to ef i ne an openi ng through which a tube may

extend LB IR erPRS 1oHRPdi ment may be inserted through an
openlng:%%ﬁgne or nﬁie g%rs after such holder(s) have been placed

![ Rr E)th ;ﬁngg‘féﬂlgéﬁ" foxT ghee c;[r'ﬁpo?e eﬁgocﬁmg%hfn&g%np% 15 an smH@Ke IR a\uag ra]("l gsje%%%f

ol a0ed THATHE t“e@?ﬂﬁﬁfﬁp%{tﬁraawﬂwhwe %@S&%%%’WE%H e B rbent

anot her enbodi nent nmay be at |east partially defined to extend

wi t hi n Bavdiage fag or mmrﬁd&wllwp%ﬁﬂeﬂ DRFHPH AL the PeImefenel suplean esnBE. an
interior region of a container to any suitable |ocation at or near a
bot t omSygh sidewallis) fohend embkodiment magyibe Wehrad/ to help conteineanyssitabotroeymt of
supporting material to be vaporized in the interior region. The
passagenatenal beppoded by e duppiottisirfadetvd thed lobddeal Budhosideevatifs) fmyons ainbadihent may
si ze and shape. Although described in connection with being

i nt r od e dentedrinmg hnyonetapla ssdgal athely condadt haat aRd tHepstoeheipa@povie M@iterial
interior region and/or a | owernost hol der supporting material to be

vapor i zgghdrid biénd Hi@i] Shicll S4vAN(s) §nt ChbaliieReha PO B RS hdlRYup8rt

introduced into an interior region of a container through a

Pl ural ighY oPhoRAREGIBRIAG s B Hed QvefitfetRflel. Os @MY% RWAHEPSE chOERbd ARefimay
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
embodiment 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/ Gor bl atliliaes) Wevalnhoraholders i@ védtdinershayf Resem il foemed to
interior region at any suitable |ocation at or near the bottom

surfac Qleﬁﬂéjéxpépeﬂmgzcﬂrdugﬁ\%m%tmmgéxtéﬂ!p e trh G0 NS eRdh Rdirhht %y be
vaporized in the interior region s for one enbodi mrent may bé

i ntrodygeded hﬁ&}g@ﬁn%p%lugﬁl brlYor HorO RARLS gﬁe&ﬁéﬂ G Ger @Pg&eg&l}gggla@ed in the

bottom surface an interior region and/or a side ce o

t he. I ntcgélaﬂl[fblf rﬁ% rﬁﬂe I‘o? aggtllg' e?nﬁ{t))hgrﬁent 91[ 2535 51%&166% tg.l%?l alb 512%11{%21%1%56 QI more

regl on one or nore e |nt C

RL A C X e e A TS

in the jnterior region to flow toward a botton1end of the interior

r egi on.1n8AS RO OEROH/IBFTRETAROUGH MATERI AL BEI NG VAPORI ZED

I nt r oduced s may be directed to flow in any suitable manner over
and/or thr o?@lﬁ Pasgagetojiaroduge gsrfpeanoBier anbedigestiyndialceat dasiappriialyedefipgd to
region of a container and/or by one or nore holders in the interior
r egi on extenih@iithin asidewdkirenntaestitablertecatibn bimrmegube thpgdsn witérormegier ofzd
bei ng vaporized. Introduced gas may then nore |ikely contact

vapor i zefitaitiat @ranglsuitkbdplot&icany or mar & Bbttaan surfate bhde P rZgibn awd/sed e

of the material and/or any variations in the concentration of the

vapor i 1@feriRbeidld@dr shbokthey titkR41it® be (OO infies infier RERAJITNE ?ﬁsswgherﬁ@y be
material to be vaporized is supported on a bottom surface o
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
maybe dowenicathdlder-s@@pdrligymeressl tabetgrorizéd muldinmeioerdgiin. Sigador dred by
t he | owernost hol der using any suitable structure. For one or nore

enbodi MHodim@i ehadbe A @ubdl HRLSh h Bluadlity Bf @fehRizs 8680 MrbfglRduEHBétRinner
may have one or nore passageways defined in any suitable nanner to

hel p dighfgde IR ifibQ¥Y r@éloﬁlgﬁ/d/oﬁé%ﬂe’%@llesuﬁﬁ& d(frtﬁnnfé‘ﬁ%r Fe?f\i)n% hEB®etter
|nter|or reglon tomar another end and to help dire such gas flow
over supported by such holder(s) as gas is
dlrecte IHEE h’fﬁ%hmd of the interior region. holder for

one or nore odlnents ve at a u ta & one or

ocat one. -4 I aprirhebeRey bl B g S bl ok R st

whi ch gas may fIOM/throu %ﬁéﬂ hol der, holder foL gne enbadi nent,
may haENCE PTG AHRP &N 6fntWéeal%%P@(%ﬁ§0wt derisypposting mgisial
of one or nore passagemays t hrough which gas may fl ow from bel ow t he
hol der to Andansyided Hyflg Byterion Fegiynto %’@N@PW&Td shpienr tndplye inlesohisigar . 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 I s of any suitable size and shape to extend up fromthe
suppor tGAS FLadé CAllh g NI/ OREESROF QIO MA THR AL BRRNG¥APORIZEDOf such an
opening to help define a passageway for gas flow through the hol der.

Such si dewalhftgducédgasans RrhiReicdeitiow Feynyiteaé astkrbOen@lipr a8k 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

he o

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 modified 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 maybe 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
t he exdhyw eveeahddt tiouish dlatdrlaf suppsrid Byntle owdtdbsidol 31 singynydrithile a
general ly circul ar opening through support surface 311, and a tube
317 mawiheutenserted in that opening to define a generally
cylindrical sidewall to extend up from support surface 3 11 al ong

the perinmet g, gfie én%re%%ehi%nis%&edﬁé&sLa;z'as:rs@n genesak b io%gdgjag%éaﬁé}

passageway through holder 310. Tube 317 may have any suit Sl ze

d sh [ f [ j.
e MBI 1A RS AN o e AP B W28 0 B oty
tainl t f , d be i ted i [ [
Suppor CoRtS EBaron She SRt o T A4 B e e
enbodi nent may be press fit into an openin%din support_surface 311.

Tube 3P YT AMEPHEFoUh BB IREFHPPAESH tasreh Apldei(v e sanis dierder Wuardibe other

and may be screwed into an opening in support surface 311. A

t hr ead&8d plithe ieriorregiobne enmbodi nent may al low for adjustability to
hel p optim ze gas flow and/or contact tinme of gas with material being
vapori zed. AChelderfonoresratdre empadisagieway havesatahy asitableainede frionelbclgions
tube 318 for exanple, may be simlarly defined for holder 310. A

hol der shgsuicibé: enttedbh@ioritite paezeoags hirouh ithich ghewalylfRowt tralghitive
one or nore generally conical passageways that taper as the

si dewalhb(de). SMoRIRE fo#Pné EABEMSHOIRSS Rave df {3GeIteHle odd\® Gtk URELHER A9l P
reduce, mnimze, or avoid backflow of gas. The w dth and/or

thic kr‘%§§ab@é nuibkr £ ShAGWRb L (pﬁgsaéé;wayg %oW&%%Ma@kﬁﬁ HeBRPhe ®BIder
the sidewall (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).
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surface of the holder. A holder for one enbodi nent may have one or
nore passageway sidewalls that define one or nore vents to allow 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 erial  suppallberhtddyin dit xampRIGHAMENDES FiglireOHPLAES Sholder Bed Mray define a
i ncrease contact tinme of introduced gas with material being

vapor i z@feralfy SivR@iriopeRng @l HahpfRf sub&e BMOAH ARBL 3 MYhaP Be ARSI iR ARH
or oriented relative to a subjacent holder to help avoid aligning

one or 8 . ' I | r
R0 S R L b S B T
enbodi . ve one or r assage s.at.different | ocati,0

Co_ hel prassirird TN aBPinel PG rBe e SRRl PRt Bt L B
Fegar dPels T8 R0 eURERBT SURLRAE PBOSHEF GHOES Ao Gr LRoEEerey A ¥Ve (o
one another. By avoidin al i gnnent. of passageways, the bottom of the
super j BENC Hat ersharyy, Hbe 5 1dmax be feymed fogyanyauitabigmatsrial. schrps stainless
passageways through the subjacent holder to circulate or whirl over
mat er i aiecl Huppnledndynaytve insgBEhinentophuhg by supperosurfage 8 ht wwingenyomngatde
nor e passageways through the superjacent holder. Directing gas flow
t o ci r dedhatqgee.oTulehi If7 foower enmbai gndrd inag bp poast Btlinky/arcopening éx supasrt tstadace

material is vaporized hel ps increase contact tinme of the gas with

mat er i 8l 1 b&ubg3 Vafopsnotied emdodinfehemed have ahelRs tHipssdhafeo Bidghy 88 sdrbi®ed
gas with vaporized material. Superjacent and subjacent hol ders for

one enb@adiaABPénii@h BPSdOARtakY 3 HETA BB ARALME 3hAYSE on@@%b&ihieﬁﬂh%allow for

structure to help position or orient themrelative to one another to

hel p avgudrability 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 3 12 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 hol der, such passageway sidewal |l (s)

f or oneasigdiverietanstast sneh helddr. Ghtraiyedsghs faddne ehdbdifient Mafitlep bealrbdial
an exit region of any suitable size between such passageway

si dewalth (153 Fedaddng tﬂ@hﬁl@ﬁh@ﬁal@uﬁ%jb@%ﬁ McrERLPRIMBL oBhb1a%s 8RBl | OW

to exit one or nore passageways ugh the subjacent hol der and/or

to hel Qn&&erseuga&& e Mhkddudap Jslﬁxgw dgare@xgal%@ﬁqg%ﬁdnze&uppmted by the

subj acent hol der. A superjacen or one or nore enbodi nents

ey have on SR BARYE LS ShoB B PR BB B
R A RO

mat eri al supported by a subjacent holder prior to entering one
B

or
more p&5€HRMERRASIABEBUGP TN UBIFpRN haldentA Ryicaasent kplder fay ersambiodient of

one enbodi nent may be of any suitable depth to help define an

ent r and@ayrhayp ene of mengpassaevalys at dffprenblecatwan toshelthavosd elisnéng oo or sk
for exanple, the top surface of material supported by the subjacent
hol der pessagardyow! esupdrmeertt dokint with omeoronompasagrrsya githe yebjsdenohudder

t he superjacent holder. Such sidewall(s) for one enbodi ment nay be
coupl edegasdlt@l howdech uddergadpysidonddah bgeited it € orfUmbthes | BewalidliGg)
for another enbodi ment nay be integrally forned with the hol der. As

i 1] ust RAE@dert B hiLaR¥AIR iR IWHRAL BN upejacthiHH RS m3y A8 Brechk By 32thg

may define a generally circular opening through support surface 321,

and a tHDbE: Réle Oﬂe’ﬁgmélaﬁ[g?@a)isrlﬁx%ﬁél’?ﬁleisﬂbjﬁ&ﬂ hol @R8N LRG0 oxd@%)i- irtﬁre@mgfneg%al ly

cylindrical si to extend down fromthe bottom of hol der

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 rmay have an outer

t hr eaded agysiiabk it rehddeddhcenedit réi2od étlaay SiltabRaiic gt ddn SUEPRs ageway
surface 321. A threaded tube 327 for one enmpodi ment nmay allow for

adj ust %ﬂiekﬂaﬂ?& ) bkt R bt SRk gblﬁﬁrjg&%t ho1aw t@ﬁﬂév@?a% ardxittdol@®r fforgas
with material  being vaporlz One or nore ofher passagemays such

as t hatp gs%&%vg%fg tILE}Xu% ﬁﬁ? elzlpﬁol(?éf H@lneto Hgﬁycﬁﬁia CH]VJ! l Xs ﬂ&@%\r%}qﬁiatenal

for hol ustrate In the exanp

Flgures 3 , tu i nserted through an openlng in
supportug%x% gt%§%18¥mhinP¥ 320 to define both a generally

o ot o o SRS TSR LBt AT YBERS e e L rhecaa
ext end down fronlthe bott om of hol der 320 al ong the perineter of

that openswbleritseand shagedp extsrd domsn Hpmdhe boriom %@hf)h@é@r along at dpagifportion
suitable position in the opening. Tube 327 for another enbodi nent
may hawé therpesiuetar of hpesegayaywpening Suchdidewylltskios onensbodiment mayehelp direct
opening to any suitable position in the opening. One or nore other
t ubes, gasifbhwds ctrathee 82&hirbrvee matephlesuppayeddlysosutiptemboldet frice tg enedg] dng
cylindrical sidewall to extend up from support surface 321 and a

gener aldr ynody pasgdhieivagd thedudh @& dupérfrcenthoRidr. dOwh sfde@mitshfor ohothBedifEnt may
hol der 320. For one or nore enbodi nents where one or nore passageway

si devalyesfaxd @RELIRIHhAThAp dSHRPAY dntikdel Bi8n ef arfy shHiI8G80betheb gk and
one or nore passageway S|demalls extend down from the bottomof a

super j aeRALIRPALE For e&gﬁﬁpfeoﬂe @Hp PG Lls hREfal Qﬂﬁ)%ﬁ%g\@%e%{lﬂgy@ﬁ h&ider 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 holder 310 nay be hi gher

t han t HetobkatdpenBg 0f suppbe surfazd 332 7Aandadd8utied2 71od dlRrenbdQinidnt haly pllow for
direct gas flowto circulate or whirl over material supported by

hol der 3}fdtabMit @) KB oft0hiz0 B BIP A/ SFRBhtaBBYMOI NS GRS R4terdP bEin vaporized.
passageways having a cover over its top to help di rect gas F

radi al 'anet&rrﬂ&g%t}fepﬁas,@%%e sesm%?mt#aéﬁ&a 36 Bl eRMT é}ﬁm%lgﬁv ay%@qmglaﬂy

passageway sid defined 1 n a passageway si

manner be positioned or oriented relative to a
superjé%gﬁgiﬁghgﬁér§?¥h reduced or mnimzed concern for avoiding

For . pass AR TGVRK o 4l B I PR | EAESLARDP ?ﬁée; TR

integral wth and/or coupled to a passageway sidewal | |n an

sui t ablBseHaRh Hg?uglwnw&?%e 1} BPPeyh gwice gpt el é?%@nﬁﬁythrﬁaaﬁ@e@w
sui tabl e_nunber of one or nore walls of any suitable size and shape
i n any <¥lindrigsl gd¢verlbioieatend yp emeiaperp surfa@ﬁﬁél sloppdepesmetenckthaiopening
hol der and may have one or nore passageways of any suitable size and
shape defliargederally ¢Hindricnl eidewaltr extewalowneldnf e bbtiomed Solkikio3R Ot abergitbd
the holder. Such wall(s) for one enbodi nent nmaybe defined as having

one or prEfetpastagewains. tTabésl poe asceapbaiinemmiayife présd fifed Argrtuldible
mat erial over, on, and/or in the holder relative to, for exanple, a

hol der gagivioRéh the @Féxﬁﬂg?VWoeSJZd ¥Y¥eHnb theS HhIERIm A YA bin SursUBRAA4d surface

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

cont ai Ny @iy HeiskRBE iRF B YpeRhy R4S RLbIS RPN R thdBpehilE. ORE ILfnore el
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 nmaybe 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 nrent may have
one or 320raad 328 ke holdeaB30 suietpaditeet gds vt dirsiiager whirl ever efteriapsifppofied
support surface of the holder to help partition the support surface
and nmayby Hddle 30me or nore passageways of any suitable size and shape
defi ned mnthln one or nore such wall(s) for gas flow through the

hol der. Suchy weikik{$) oﬁ@ém%ﬁn@imﬁﬁqr' hgt%‘&nerfﬁ'%é:}@ Q@ﬁée%gs hzﬂ/n?gné' cover over its

suitable | ocation to help partition the suppor surface 1 nto

sui tabl,g Fbuljfg?y;? E r(%ft ESV\ﬁ)ow? Eagmkzhmpgg no% n? £ (/eﬁlt'{]{il %e%é@eeg helc§ d:g‘%nd #

vaporlz ppor ate e exanple enbo

of Figure 6, a h define a sup face 61 nd, have
2 i deiareeetd Ufs w@eﬁérsﬁeﬁét B PRr e BRPT L. B s dr e Bieiier ey be
sidewal | . 615 al ong the perinmeter, of an openi ng through which a tube
for gasPOFWPP%QI&rieBW RSP @ritpetiapght Bel#ere%h B iR Gongery for
sidewal | 612, and sidewall 615 generally correspond to holder 310,
suppor taveiditedisnment of pagrageays 3%2@ helder nagydexa piy SiEble seepeetonael y, of
Figures 3, 4, and 5. Holder 610 nay have a plurality of walls, such
as wal | 1@S®$6Wwvm$ﬁcb strestampdregnetehdbdigenemdy bb etaged rwith eahdtnak:bupﬁeclzto a
and sidewall 615 to partition support surface 611 into multiple

r egi ongassagevaydidaiulliatey ndtablcandmdenv apori zed nmaybe pl aced or forned.
One or nore passageways nmay be defined within one or nore such

wal | (s) rat heholtéafdr odedr reord BRbedine Rl 8@ Halé SUONaNle SURPQIIL ond bf hake

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

OVer, QplisdRghPeuitable shhRlaf@5haBd 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 e\ bolder foStndrethudaners ualy hwed dresr nane whleofxmly tsoinabdd sitdwnrd shape
superjacent holder to allow gas flow to exit one or nore passageways
t hr ougho thendupfraseniuppat defacabthheholder lhekR paititwnliRd ipPbrt Whkdck aS@fay
fl ow over material supported by the subjacent holder. As illustrated

in the gyasm & xﬁamgésage%&ag%f AilyGM 118618 siz @arkiiREsd (l?éiﬁ@& wﬂlﬁindﬁ% og Aord&¥h

define a support surface 621 and %ave a sidewal | 622 along the
, ¢ , . .
B an oD o R D BRSREL, ol PTG cne b BloR k] B ST By
d I | jty. of ls, . | Is 627 and 628 f I t hat
ext end Blffelsitich g WlamprsB Tk SPurGasibier o N wiable pRE T TR SR

surface 621 into | tiple regions agver which terial to be

vapor i Ze8OHRy ch¥hishgeat “"EFO '?%Y%H?edﬂﬁﬂy&?rsumegguppor t surface 621,
sidewal | 622, sidewall 625, and walls 627 and 628 general

correspond % iHptaid ip thy, examplssmbodimenpeltiswe , a b@lé@fvﬁl()lmfsfl%,ﬁne a support
sidewal | 615, and walls 617 and 618, respectively. Superjacent hol der
620 f omsurfansedldmbddaveemsidewa)l 4@ ajyogithd eamaekieyof suiperitsadaced1dtangd e sidewall
subj acent hol der 610 to help direct gas flow exiting one or nore
passag@étaykngdeid preahandriofam opading thiddBigh fedichexabpfoe gad iatrbdwevioimay extend.
mat eri al supported over the two support surface regions adjacent wall

618 priHylddr@16Huppdrngiroe sl QLidewsie 6 PR IBALEwRNE6 Beddnbrally vbridipshdia hosler
627 and 628, for exanple, of superjacent holder 620. A notch 614 may

opt i onalibysubfordlgfraeed: BlidehBll BOD 408 sRbUaNe J, r&peiivOly! SO8EMEs & 4, and 5.
correspondi hg protuberance extendi ng down from the bottom of

super j 368 670 hﬁ‘%a@@? pﬁ?al#ﬂ)ipwﬁfsi, &k 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 theevdes shdiel&ll(sPdndshdRafon Sithé AgRridckht Rildkrdo SlERYR low Hl&it@neBg
the perineter of an opening through which a tube for gas introduction

may extghd O pass R veek thiddhh tﬁ&%?icﬁnt%léeﬁ%?dlgr]té helcfeNRlelor 6he ¢ A¥hw over

si dewal | 5 generally correspond to holder 310, support surface

s < S RSP 1 LS ¢
vl | 717 1 aeRan o P Veeexgs%ﬁ SR B Bun a0 b pont 2l ce
ot dfnba SRR RB oA R bive °aésﬁ‘c§wﬁr@2{a R RIS §F b1oPl i 2
of any sujtable size and shape to extend up froma support surface

of t he afifletat 0P alme feseperimnega v€ prppepingehtouah whisgiagnbofr gtrentradnshion may

surface and nmay have one or nore passageways of any suitable size and
shape dafndand agplumiity ofmallasushoasevallsdB7 wad 6% ior Exampde shdt lewtand beteagh
the holder. As illustrated in the exanple enbodi nent of Figure 7, a
hol der skR@ali®g? ded sidevall G5pp pattitios sufpaceurf2E 62 dnth audtide sdgdmwabér wideh
al ong the perineter of support surface 721 and a sidewall 725 al ong

t he pemidi@iatto 6 vaporieqianhyie: plhdedwg formad C HoRlet 81 shport@agaden 0dastdion
may extend. Holder 720, support surface 721, sidewall 722, and

si dewalgh? 7@&@%@5%&%&@@?%@@@2@ %&eﬁﬁ&@%esp&q@t’o HWRPBI 6, s%oi’tas‘&ﬁ‘ace
311, sidewall 312, and sidewal | respectively, of Figures 3,

and 5. giraligder. d@@ QF%VM% ﬁxd"@iﬂs 6%¥Zln@!5f’éqgeshg£‘?wgll§'t %ﬁpéﬁaggnt% lder 620 for

S|demall 725 a ave ohe or

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 Adillostgited ihehe sxaphogitodinmdnd ef Figoref7, @WoldeeT10maseddfidk a support
supported by the subjacent holder prior to entering one or nore

passagaevwaice 11Nre4abvd HedsSHEeT 122861 thhdrifdter oFREHHA dehicd 01 888 sidewall
enbodi ment may be positioned or oriented relatlve to the superjacent

hol der ity Jo@ALIGEMn QL dﬁaﬂbﬁ%xﬁ@gdth% BSon Aabe ¥ b ol bl RIS M Rl

passageways. For one enbodi oné or nore wa avi ng one

for e pq—?ﬁ&%?ﬁ@y%ggc? s&xjiqa%e %YPJS%%% 7??'21%& Eldg@gﬂ }?ﬁ %ebnieraaﬂg u' stggxgcl & holder

hei ght ine an exi’t

T e RLCES %gsﬁga,éi}aﬁeﬁﬁﬁ%%ﬁ?«%m%‘é@r NEREILS

and/or taq helg circulate or whirl gas flow qver_ material supported
by t he Helégrad@mavivreamall 447 alona&erla%eéaldmf piHevdk Aldnd redisi e Ranher rmere

Figure 7, holder 710 for one enbodi nent may be positioned subjacent
hol der PRSBEwAssalefned wiskin wellg 17 rasherahan; fos gxmée,cspreﬁé thwowehoybayenery surface
defined within wall 717 to flow over material supported over support
sur f ac€&/17 1d hglp iease plavemenit e fomuption ef mrterialroyep assag®ndyBoldsrt DN wal |

727 of superjacent holder 720. A holder having one or nore walls

havi ng one oY helbérdopassagedayat alay bave@ior anorg @Ay aff dny scieadle die ardighaie
of a support surface for one enbodi nent may be positioned subjacent a

hol der thayteRdu® REmY sufPéresuMikct 5f fRablaer AV n&ir a?‘g‘@ﬁ&al%ﬁr@l@é@%ﬁ ofieng
or near at least a portion of the perineter of a support surface to

Qﬁlbp disﬁ?jﬁﬁt QRficd i\%@}‘h&t‘ﬁe%ﬂe 8ol pa%é@wﬂ@%@ Qﬁ%‘?%@%ﬁle sfzg raﬁ)&' EE B&fined
j acent” holder to fl'ow over material “support€ed subj atent
hol der vﬂ[l‘hr? Bné & 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 acangion bdh detpoarndifate tb Gelbelirpctaias ok akRinglonwbi mbregassafvoays @vetigh the
mat eri al supported by the subjacent holder. A superjacent hol der

havi ng saBRcéH: hBREEoVIRN Sveh aiatdia] QipBorddd Hmh@sﬂ?&@ﬁtgﬁﬁ%)/ $ribab eARfing one or
enbodi ment may optionally have one or nore walls of any suitable size

and shaRGrelyQss8Xd@AS thif@MLE EREAG: RALLOMOTioluBeR PO ASEL ddfin ?l%g;%eone

or nore passageways through the superjacent holder. Such wa for
one e. %gftlr(];ﬁéﬁ om(y?n{;éﬁlraat% rtS?l]ie s%?g 'JeF@‘ﬁoE&%r %t[l? u@éde rorﬁi.n}%'i'zéc! CO%\(/)gljil for
mat er i supported by a sﬁbjacen Forder prior to eﬁfer|ng oné or

ys th h th t hol der. Such |1, f
one enaSarE A ey BT o abg s P A me: e PHmoHar e one &

entrance regi on of any suitable size between such wall (s) and, for .
exanpl &0t Rassagivays farfthe wibjcentholder may be phapsutatly heigk 1o ielp defing an exit
hol der to allow gas flow to enter one or nore passageways through

t he supegipaebsty Wohklepize Bewisemaich val(sh) erd Badodor ofithesnperirggnt belder to
coupled to the holder using any suitable technique. Such wall(s) for
anot herallewlgadiflowrto emipnder monetpesprgdways froowghdhewibieceiteohisl asl/or thidkiger
620 of the exanple enbodi nent of Figure 6, for exanple, may have one
or nor eircwiate & whid zaeftdve pderdoameridl sgipottbdbp i tsabfuaht hadder 620
opposite one or nore of the walls partitioning support surface 621,

such as wal | £ i0dsfratdiidh Glie &aRpleQfimbRuARERI 6f FilzOreeX he1ag 000 ¢ ne d¥oliment
passageways through hol der 620. Hol der 720 of the exanple enbodi nent

of Fi 9Uh& to pdsRione®XAFRES holHRY 7THPNG B el od¥Bo8 WaidgSorde RS &8 eways
down fromthe bottom of holder 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 nanner at |east a portion of a support

sur f ac eupstficentdid}des i dlbl gas dow to@sit ofasithék Ipysspgswisa ireugiethesibdcent
such as a porous stainless steel of any suitable density for

exanmpl eoldyand/ar 1 GeRhedirciRie drR@iirl SHPMGT bvdFahféd 2 budpeiadby MR LkiZEH: Bog:.
t he support surface while allowng any suitable 'gas to flow't hrough

the support s Hfﬁceaﬁ&n?-ﬁ'&idérhﬁgmg Bﬁ@b’lgﬁore%bqlls QhvifY Bhe SBhGE! Q&sagﬁl Y8 for o

vapori zed. Such a hol der for one enbodi nent ma support any suitab e

Lli?é&%?%o it meg o By e %Wé;%r d g SEN fﬁ%f@ %%‘%lé%e
powdier B AGgORe tﬁ%haé«iarﬁa : %'%&oﬁ%&?ga&”ﬁo&%r@%%@agnt

As illustrated. in the exanple enbodi ment of Figure 8, a holder 810
may defioHeEraSedppdie) fogener%@drmﬂ BP¥ #lelgrﬂ&»regnﬁaﬁ &pWdo gircyleig gf whirl over
partlally perneabl e material and have a sidewall 812 along the

per i metregterdl supnopied by § gulfiaceat lglder prigr & enfafiagane ogmsercalasragewdys through the
perineter of an opening through which a tube for gas introduction
may extsepefjaceislhdkier.8@h veallfy) dortone wmbadienc8libay bé ditamyl shitald @sptlatochelp
sidewal | 815 generally correspond to holder 310, support surface 311,
si dewaldefidd 2y crarmdice Sidawdlahy Sifablers2s pesteer elch, wl(s) RhdUbesathple theaosl

5. For one or nore enbodi nents where a hol der has any suitable at

| east parfhdedinyatfiedl BBPHEd byte@ibjatent BAIGE ta 811w B S 105dnrhe sSmsteeel
of any suitable density for exanple, the holder for one or nore

:[Tblc’g;s'}?&faée\ﬂ@é thShgh SRR hcdRhSELRISULRWRE(sY RIP Bht &EtbdiMe Ry B 1Gublle
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 mat ex heller for édeecnaiodireas imapantd pdsbagewperiimalh ehithtgas inak flotom
exiting the holder prior to being vaporized as gas flows through the
hol der .thio@gh Be@oRler PRAEHENPRGLTBIDle dAheM M) cddBa ?&rﬁ@ﬁ bessippoftls@MacR\6@br
and/ or through material supported by an end surface of an interior

regi on Al s@itdbRU: datelar@/ ﬁ%ﬁn@%lé)ﬁﬂ%eﬁé} £{RB 8s Qg&‘éﬁé Staihdss &Qa@ of B P i 1e

regi on using any suitabl e baffle or fuser Structure. Such

t t /

S S R R
nmbodi te d t | d

i rect gﬁﬁécefm%w Soume S ﬁ%ﬁﬂﬁ\ﬂ%@?‘? : SEIEPS’ ey 5 b Boun
hol der. ngh structure for one_ enbodi ne integral with

and/ or 2 QbPEﬁ‘d mpagerip! BeipG M pRAEERY: %h&é@%f%@nﬁe@b%@@n@w FUPBONt Ber
and/or throu mat eri al supported by a subjacent holder. SYSTEM TO

DELI VERU qu@a@\lsl Thhadwlder fraong ambpdisinioney BPPerb Ay Wokbleselid
supporting material to be vaporized are defined, positioned, and/or
coupl ednatenjal reayoupkidd faro. reckheldanfer sug ¢ralyidemer snayrsuppanynysuittlde badid
gas source in any suitable nmanner, may be heated in any suitable
manner nuseriv] irbthy faw dadbp@vdeh edd/drmageeeisr pekpirtidles théklp orapos flzidized bed.
material in the container, and may be coupled to deliver gas

resul ting framieantdach def exhﬂﬂplereﬁm&m;ﬁt QﬂﬁFWetSha YA § 1286 @HFRE b dhppodt

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, support 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 may be coupled to gas source 930 to
recei ve any suitable gas and maybe coupl ed to process equi pnment 920
to del isvéelf as @b chid$otlckbmplef 6fahe KOMras helpprévi@ maeeil vethe gaRaiphdiially
vaporized material to process equi pnment 920. The contai ner for one or
nor e efﬂéﬁﬂéd%&eﬁﬁ)frdn@@ﬁhﬂgﬂﬂ%%ld@ piEdhto Bkih g Y RizEd A& @lto%s krougge OF
nore interior regions through one or nore passages or inlets defi ned
in any syt abl e manner through any suitable one or nore lids
covering one or nore openings of the container and/ or through any
sui tabl e on%0

For oxanpl £oF grd BBo TR tnBi s fdnd R AREY o B¥sRE BoRRuiain heria
enbodi nent s del v resultin om contact of the rece

gas. v tSHP%BWfB&ﬂ% G B e TR S G Y HE SLER RS i
nore passages or outlets defined in any suitable manner through any

sui t abltee BEEopFeLiR USing Ay S%%%l?qfﬂgowgﬁi%ﬁr stRsitare o Padh SWysusT mey, be mtegrai
cont ai ner and/or through any suitable one or nore walls, such as a

si dewalwitheand/agsepgrdse fioonangair moroef iglahplder(s) efid/phidie comtaiabm dfuch Aridtere for
for one enbodinent nay optionally have one or nore inlets to receive
gas ananermbodimror@apht intdgsal tvathckaldiov esupdaisto aFotder areledibad pasedhty owme
or nore valves may optionally be used to help regulate the

i nt r oduad/oothr@fgh rg@sridl Rlyspokdae be erthadtdeer SudhGiruaie fenbediniiRdimen® ARy Ok
nore valves nay optionally be used to help regulate the delivery of

gas fromelAPwaR B@bN@upledi®a G AdALR01AR 0 ﬁélﬁ di}Ect g@g B0® BRAHNIRR tF ok ERY
have any suitable one or nore lids that may b any suitable size

and shapg..if oﬁ&yb?gsﬁﬂ£&ﬁgmﬂ&&”g any SU|tabIe material, and that

maybe nounted ‘to cover e or nore openings of the contalner in any
sui tabl 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 (egpipiient N to ke VaPbrizd MgbMd] ib@MaihdiS0b] ohQinsLSMY B8y bOcdupied to gas
contai ner. For one or nore enbodi nents, additional structure, such
as a SPRGRE 08Ofo RAMPAS, sultile Qi ndRAdyl B BEpILE &FprbQsHBdRpRER D30 & ddlider
agai nst such holder(s). As illustrated in the exanpl e enbodi nent of
Fi gure i ; - j :

op of Bereane el fFke AR PRk NPapo Rt pled o BRER: Muhefi20
and secured . coll ar using screws, such as screw 307.far .
exanple. A dSsUREEDlonghs SRR R i Bt ha A W el e i
the top of the collar to qgéﬁgfosition an C}rigg 308 bet ween .

cont ai rf&f B3BG HRETOT EFEES ! HY C5HEHERPSIES P SfingdingRy suiabiep e
material such as, for _ exanple, Teflon @ any suitable elastoner, or
any suimapeethrmseheny syitakle-oneof Biopg kidscoxerang one gF mossenepings of thg cagingay
define through a generally central region of lid 306 an openin?

t hr ougtindighibebrch gpasuidahte ene drmiase wabs, isydhsatsidesiali tangd/ar phettonbyall dire

305 may extend into the interior region of container 300. As |lid 306
i s secuxadpkepoftthecavhihar The cogeintafonene @0fore kintlo@0Bnivayaypletise gagaisnising
O- ring 308 to help seal |id 306 over the collar and may press

agai nstfrain Celthcabf tieevivel gaewdh Sagdized elaeripl £ 98y biidbBAkwagad tAffugh one or
hol ders 360, 350, 340, 330, 320, and 310. An Oring for holders 360,

350, 3490re§§@,a%]e§%90u@é3§|d§ﬁ1@d IS M SuAsh IO hRg 13d8:10inyRLBMI €0 drQFore lids
exanple, may then be conpressed to help seal holders 360, 350, 340,

330, 3 rﬁ.&do j ]
val ve %%XehavPgépg%&?ﬂﬁé?gggﬁ%@?ggggéﬁﬁﬂggq%gu%ou%lngﬁﬁggﬁ%g§§8émp%

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 naybe 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 th@cdigdiperrmd ialldrmantéduvee tvlop&ling. " lifllfovedeat éhodd emB@fiments may help

introduction into the container. As illustrated in Figure 9 for one
Or 1Mo EscQUFD Ol HBMb% holdekEh an GRLR ragoﬁﬁylplfe%ng/ aﬁﬁt SRR hRYr(HEn SRURIES:
to a flow neter 932 by a gas delivery I1ne, | ow neter 932 may

be cou %?gn WRef R IRQY E&%re%%g e ofta 8RS Bl dnY BF %81:’5! Q@ood@&ﬁ@'&@cﬁﬁ 1?5(1)0

may rece any suitable gas fromgas source 930 at any §U|ta

flowr asttr%ctugo g\%c?ll agglsgégc%pf({r%&an?ﬂ?hogy 10na11 eb“ct{?s%'a {mhe a%%re gg%&n%? suiellY

sui t abl'e "gas

approxu&&{gF one standard cubic centlneter per nlnute (sccn) to

appr oxi % 500 sccm  Container 300 for one or nore enbodi nents
may receive any suitable gas at a flowrate in the range of, for
exanpl e, approXpseic iy tfemplepnhydupin skiigatee) gontaoer @gelﬁqy I 2 galdar
outlet(s) for one enbodi nent may be coupled to process equipnent, for
exanpl eroundghaepeaing a therta pBcastrincs B0%mng 2 did$ 06 alanhempsitiprrsoverdie colies
enbodi nent, a flow neter nmay optionally be coupl ed between one or

nmor e gasd setukask e tlzncblliahesing woess swh s porewt3 07 dorreshpplendngrbove maddmionally
control the flowrate of gas delivery fromthe container. As

i |1 ust retdefinédarbinglihe ofenifigd4t thep of therdBarecheldippEfiésan OUidpe308GRtidehNg
392 for valve 382 may be coupled to a flow neter 922 by a gas

del i vergntaim@e3004d Iid 308, TREAE 382/afBY el BBl 8 iRt RERSiS REk hDIENt
920 by a gas delivery line. Gas delivery lines for gas introduction

into thgapRtALMEP, AYdtuliRle d8SoRe! bY SlyYsulhPWBE, 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 mat®ieigab inléi(sh i opeBinbbdiglenagagiBscdupRdso b Bisasgite ubiflg any suitable
container. The tenperature at which the container is to be heated

for onemlor M€ AMRAUNBALS FRYndaREOEmet 0L 116% MIrSnayUpiibhaly H@éoﬁﬁi'e@'
to be vaporized, on the amobunt of material to be vaporized,

concentﬂea;qee%nefor bR cA4aRE 126816338 sordl %%Elp%rﬁﬂa arm?&fc%hmgg%mﬁ rate of

condi tions of e pr OCESSI ng equipnent, or exa

resul ti g rgx%%uéf n 18toqge %tém‘f&r %g 11k sl‘}g El%m? 16ét fo?og:lé) ot OLE eO'i) Ol inlet
At's Ry be ‘e O] e T arery H

enbodi proxi m

degr s LR 1P PP IERE i O afﬁ%ﬁm'@rs%ap%%%@é 384 o

vaporized in_the container and/or to help regulate the tenperature
in t he BeRE Bi2183Y beagoupled (& gassprige P30 by @a?%d@veryﬂ@at Crptagsns (may regqiye
for one or nore enbodi nents be used to heat container 300. As
exanpl edy saitgblegasdraye gas seytce aaﬁ{ prasuy tsuitebje o raieleConipingraiP0 fhi grietcamiann,
a ri bbon heater wound around the container, a block heater having a
shape cowedimets hey conivapmesuitable ghy atm fhoataer in the rangoofafir cheapler, a
heat ed encl osure, a circulating fluid heater, a resistant heating
syst emappraimdtelgone staodeed tutdc badiiiefy psyiainata (sddadtto Bpretihiafiesio dcor.
one enbodi nent may be supported by and/or integrated with the

cont ai NEYntaidd#S 00 F6H e B InokQEMBSIEMETP Y R Bive ABY si@ble@s ANOAQY rdidMehe
any suitable support structure to help support any suitable heating

equi PMeRLecArOtP Exarfle, ABPkRhatdl) ohg'g‘ccﬁxq@taﬁﬁlﬁﬁfmdté]y 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
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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 nay optionally be nonitored for one or nore

enbodi meatise eméelding egletiblchadving atrelaties alaw eodifficicrt e fitotioh,adubiets a pslymer
suitabl e one or nore tenperature sensing devices may be supported at

any  subt @b BEh&p alldy Qor'rélﬁﬁ&élpmgsﬂbmdmit&@., and/or in the
contai ner in any suitable manner exanpl es, suitable tenperature

sensi ng devige ABhet el Yo Reardd i [;LQB&' Euitabl® h kO3 an sﬁﬂ%ferfgﬁg&g\.lu?e to h%lp

therm stor, and any other suitable tenperature sensing junction or

devi Ceev%g)é]ﬁ%éﬁggextlﬁ 11 th%%gglt%f[:%f‘ &%%g?l}gwg H‘!r&%l tfie E(pn%nqgr lT¥16 e%]rﬁ%lr‘la trle\z/i?}gvhlch

surfac contal ner

may be heated in any ,sui bIe manner to heI ter strlb eat
o hel g drgrneas febeairist et REMOG e AP RS Poreat el ‘B‘aF’é’E‘-‘u a e
m nimze, and/or avaoid coqgler |ocations or cold spots in th
cont ai rB#eRil&r ke vapssFsd af thesmaunket majerl ip bfg‘é@ol?lé“éju pR FW@OF?%FFFT&W%E%
of introduced gas with vaporized material may condense. For one or
nor e ervopelized zes anfer en digloberatieg eqndiions ef thg processig, eqpivaget, iy, example, to
m nimzing, and/or avoiding cooler |ocations or cold spots nay help
r educe,whithntheireseltingreeé orto &v deldvefedr Mihagemptegposifosorelaimoroehbodinehte asy be
partially clog or obstruct any suitable one or nore passageways
t hr oughin e retigegesfol bxatnple abproRinddily @0 tegtees KhedsiaOmtappoRimdi€y 30Meegécs
nore enbodi nents may be forned using a heat conductive material to
hel p batdigrs di stribute heat. For one or nore enbodi mnents where one or
nore holders 1in a container are fornmed using a heat conductive

mat eri al anqh@r Sitdat h&ﬁﬁg e&lﬂﬁh%ﬁt%ﬁ%e @@@{oq{elp 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
sidewal I s of the container. The container for one or nore enbodi nents
may be heated fromone or nore sidewalls. For one or nore

embodi radtos iniBr Ritahle Bndier ieere (B (RS suppbe ofE oMb haalet SartrRld6d) fas one
or nore passageway sidewalls for exanple, and/or supports or med

usi ng qmgﬁﬁk_conductive material, such wall (s) and/or support(s) may
al so help to increase heated surface area in the container. The

contai ner a e UmPiculy at TRV &iﬁgfe%?lf: %ﬂ%@lée I?Eh%iﬁg% ardhe on & ?Ergﬁ,ﬁté;g tg% T

be formed wth an 1 ncreased therma p mar ntal n

tenperature._ in e contaihgr. For one or .nore enbodi ts where sol.id
et or | a4 @riofaSe SERIPSCR poc B taPoafnfE PP apapat: el r e in
the soljd materi al at.al1 iven tenperature is.th partiaL pressure of
the solPECOmiRgr Any Shitah1q an el Saste Lope g setngciev Remay brBIRGREGH *8Y
nol ecul es in the vapor condensing on the surface of the solid

mat er i aMitie PRreOTSARRE lepatiprrearpiidpeih, apf/onisl the eardngrin aesudlgble namoent iAved
fromthe surface of the solid naterial over a given tine period. This
equi | i srxpmmes.sutibde tepsthtiry sensimgoienicephaynskide | vashounlimbigionap grermocouhle,
vapor/solid interface due to contact wth gas introduced into the
cont ai nehermBgor usdagudiherrsaitatdatenipetatioe sansingtjuretibh ghdavideahangad foest or e
equi librium provided sufficient heat is supplied to the surface of

t he soldodtabiidednyabititle RAPANSHhEudQE sirfRe il ik epitaingat of subl i mation,
i ncreasi ng heated surface area in the container may hel p i ncrease the

rate of vapomezahia@Br R ofObl HofRiPbliRlentstRLy BNRaRH iRt dinBa S
where vapor fromsolid nmaterial and/or gas resulting fromcontact of

1t oCHERA Aol U YeRhand ARG o i AU Db

area ”%nﬁﬁfié?, 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 ntroduced gas with vaporized naterial. For one or nore enbodi nents,
heat i n@njtediieniyiapie dafthed goditibadd, end/d cospled irtthe apmbiRbr ih Miadrmbh®@ntact with
anount of heating power absorbed by the resulting gas is a relatively

smal | fondel efe Gdevd8 ofMRIhARISr, MBRLOARIRPIR bne BEMBINShHoRinERt th Y B
the heated tenperature in the container. The anount of avail able

heatin f : j . I f
For exandoni e R B, P D AT A S SEY Rk YR A Ty,
one or re_enbodi nent s as_ introduced info the container,, may b
bt eheatBaof AoEny s Btk 36 B Srahe oS Ry BlrPelin s SR AR T o8 he
mai ntaih the heated tenperature.in the  container. |ntroduced gas na
bo. pr cBIE TR 9GOBH e rerak S Sl R R S E PoeIarE abetoe
the length of the gas delivery line(s) for gas introduction, and/or
the fl dAtrdpEtase arcpin thsggpiameqyakhe captpiner apdigy) que ios BrOFSpldase fop REROT TERP
be used to help preheat introduced gas and/or to help regulate the

t enper &mbodingnts may bdivcmed wib an Msreagalghegmahmass te hplpdnaieminghe heayed

sui tabl e heating equi pnent may be used to hel p heat one or nore gas
del i vengmparmes: ifi dre gpaginernt r oducti on into the contai ner. For one or
nore enbodi nents where solid material is to be vaporized, gas nmay

optional | y FagosH ¢ratdredmbodifeaw wHrrodsh natdrias isi tb b hgpopired By sulliftion, the
filters to help prevent any solid material in the gas flow from

bei ng dapérRétekelolr &P sbhe neMaPd NS iven S Perkituld i€ FeSartiR¥rebRirS RO S 1R

in and/or by the container in any suitable manner using any suitable

Struct Yf Reridraf it oPHRAGE AR e wiRREthe 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 flit(s) naybe 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
using a porous stainless steel having a pore size in the range of
approximately 1 mcron to approxinmately 100 microns, for exanple,

may be used Affsu@hide embasli oTBBAtingAdwet b bé ade@do haptv 2% &R in the
enbodi ment of Figure 3, a generally circular frit 370 may be

posi ti QBeMdifRY ethd ARl [)Flﬁtfwé% \Faﬁoxli'faltlgn Bf hbefiaSia et omBliRE kA dgﬁéﬁ'a‘ogaﬁ)r

flow directed over material supported by hoFder 360 prior

del i ver
dot | no FAPBCEHI b PHFEimdiol 13 Vel B By g s I o
circul openi n u ich,tube 3

rbodi 1R Pt ﬂ%wv”%}%? b el T Ao S inashes el
usi ng an SU|tabIe structure as 1jd 306 i s secured to_contai ner 300
to hel paPeaf masrial ey GgQr Mgt GRPOdEBENIS PREMERANST B2k bp SurfeYlable in
Figure 3 for one enbodiment may conprise in addition to or in lieu
of fri tsugyen ameust thapdhsiamoypieef eptingrovisa sbsathed by thaneswlting es igaelatively
delivery fromcontai ner 300 and/ or one or nore frits positioned in
one or smatldragusrsaijbeayeslabletheatinglposee helpingio enavitainchaleraged3dBper8@6a; in the
330, 340, 350, and 360. For one or nore enbodi nents, one or nore gas
del i vercgniainee STHorm@as oflelailutede Yediing potvhefor 6oedrahdie embodipfetessi bagn the
equi prent, for exanple, may be heated in any suitable manner to any

sui t ablrgnde@/Tr atauipe, appldRinmtdlg dmerattmorapﬁao&ﬁmataga doou waioi d
condensation of the resulting gas in such line(s). One or nore gas

delivery |imgsofodr RAte eﬁ%%eﬁ%ngasqﬁﬁ’o&ﬁ@ed‘ﬁ% 86 corltAhe AR fehdald iRany
tenperature approxi mately 5-10 dégrees Celsius hotter tHan 't hat o#

the COQme@&améqxo dﬁ;&%ls tenﬂf&%r@g gy h{%ﬂﬁéc}h B 28 fté-}éopeegar@% i 8leP

heat one or nore rver I nes gas el very

cont ai "Shitainer. 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 material prior to reaching vaporized nmaterial at or near

the searid ®@NderedBHMAAE cHtaindDISACICHRRYHAPBE 5f MhahRakle §ids aﬁdss_ha]i)e and may
introduced into the container to react wth vaporized material,

i nt r 0dyedmAass/YnY 8&edbldpdrbusMAREN 41 8 hyREEHIE Bbnshtl! A ohO eX LAAE NH:

vapori zed nmaterial at or near the second end. For one or nore

enbodi : r J: - ed. [ nd. and
e S e S e B R
conpensate for g}({:TE a di s(gqro orti oqate rem)v‘?kp of vagocgi zetd mat eri al .
For ond® 8PPTRRPRTELY A SUTHEIRSs [AREPRPIe T ReABPY §Pr 0BF SHBTHRFY are used to
hel p support terial. in an ipteriqQr regjon of a container, twy_or
more of - sudh peasn ﬁwxaﬁpf;cﬁmogw&ég Igwg 3aﬁ&?‘t?1falg’|c%‘i9%]ér T PRy
support nore material toward the first end and |ess material_ toward
t he sed§mgsidpeedeyehvppokppehivdiel flgr selifcmatgnialdramsrs flomdirestedavgpy al
of vaporized material. For one or nore enbodi nents where such hol ders
have omeatenal syppoged by boldbl 30 piror teededingrtyhrot ghothe puthes defindd thuweih HdBA@r s
may have sidewal |l (s) of a different height. For one or nore

enbodi rfenB2) nanyleBnd thadhigh aeguirplivecentralygibe ofifad 70 @ ghedrglyi deniar byenitzen
the container, any suitable one or nore holders, and/or a bottom

sur f aceh@higlawhichtgte 305 hBHx@MdOFrit $TTEfE ORb&iiMeht radyE SiTBdsYd S¥er RERIEr 360
enpty of material to be vaporized. For one or nore enbodi nents, such

equi PIBRL RN B nisae: dsthehl Ruk Ak ohan $619tdariRoLaiskina 3% hap

top holder in an interior fegion of the container are enpty or near

ot S s B FOTRLLE Gt T8 oy 5 (FURE B
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 WRighbridd t@hdrathd Brs PR d\RYel réRBvddbySHRARICEE GasRd fisker 88t 88itiveRe
reflection of such radiation when materi al has been renoved fromthe

reflectNgis ag@%&d ?owfag@gﬁ% seddnd @hd S or 37% gmbfée%mirﬂérﬁg @Ea@n'gg.adggy Bls is

sensor, a capacitive sensor, an a rocker swtc

us ed t ?ntlhoeduged ﬁjx?onttn!a fcgnt%{ﬁgrn i cglgieg garls ot ry &C?l%%t o ar EH?C% tg}cate%nwith
interior region 1S énpty or near enp%y oF "Rt erd al 1o be vapori zed.
As yet another exanpl.e, an optical.or infrared sensor, for xanpl e,
Ty be VAR el AL Ot e bing aGrize B esialit 6 B e st et sar EQrofl o
vapori zed and to detect such radiation to help nonitor the i
concent®dE PEROGMeis pYlere s intgpiuaed injo s pige ©, regss Wit eizegdppagerial,
enbodi nents, the container may have one or nore sight glasses through
whi ch drfeodgeechgns enaypeacs sithanpgrred material pdorde resoliag wenerided meterial at or near
radi ation into the contai ner and/or detect radiation fromthe

cont ai sy secendadp Fodemd érfrgorelembodimeolsgdmpreonateridh otaly bmsspprofiad eovedrd e first
interior region is enpty or near enpty of material to be vaporized.

The corhdbimtless @itefslandi be siPp@tedTOa MBI ¥eSorand hakelp @BRp&isatddscsush ght
gl asses to help allow an operator to identify visually when a hol der

or a belighRiPosiinhRGEmETal dNvipotieéd RhtefifldFBRoncSoreRRE ¥mBbdinR Al VAR ¥plefality
material to be vaporized. The container for one or nore enbodi nents

may optomaalaﬂsxre%_e&Qdﬂl}iéhg%uﬁggmaftéha@[}leanqﬁteﬁgl;%rggiotm&ag%éntm&%Evgcfér And/er

one or nore additiona alner 1nlets an outlets to p purge

22% . Z i° 'ﬁ{é% lf'o‘r?] eg@é}aﬁ gﬁtgfﬂ%ﬁgz b€ QU PHANARY Red tPher§ SRR Fnort LA S wala HR' ©
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 a'n 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.
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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 3¢Qr b fehdte RHLOEintcAR, it BItiHE levERGh LR malok ROLITH h@%%&éﬂti@fd
in connection with receiving a gas for contact with vaporize

materi %then\é%ﬂfel‘ 6£4 b(%lilb(l)l’l gLﬂ'f'acﬁ Bfganoiﬁlteﬁgf %&ﬁ}hﬁg glﬁstgl of Gedt %W JERL 2R be
not recelve any gas but rather nay be Gsed as vapor draw where any
sui tabl e materi al be vaporized in a,container . and deljvered t

ot ocess AR i A TP R AP Gen s RSP BefR i BPY pBbls e A
reacting.wth, .an as. Vapaqrizer 110 for one Qr nore of such )
enbodi r‘?gﬁf"(l 8y Hﬂﬁf&{?@s‘gﬁa Ot pgPles ke uvgabﬁrefé@d{a&% i pesllegdve
exposed surface area of material to be vaporized to help pronote
vapor i ZaRnosiusipcgeites whigh material febe wireyardrig surpered d todetcelibe milepinmeot
enbodi nents of the present invention have been described. It wll,
howev esuchyedigipriwhen miteriabtzas bornsremouéd from theomBecivd saipartgodacen A sogher
made thereto without departing fromthe broader spirit or scope of

t he pr esanples,aueittasamc &sel steddredipadititdieved ppang end/ol aroeker skikeh may be
specification and drawi ngs are, accordingly, to be regarded in an

i 11 ust nigéd verelpatibrity tihan a BoldeSdrd okoMEsuBRASE . ani8eriéisdgiMpis chaptPoVaRer
delivery vessel for vaporizing and delivering vaporized source

mat er i ahpty §fBat¥8A8be SIS | Abyet another example, an optical or infrared 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 volunme; and at |east one support surface
di sposed within the interior volunme 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
following: (a) the vessel wall is forned of any of a polyneric

mat er i alalve838E&AIM 2 mapbLisedlo help FOEP 08vEs3 IMahe 3RA inlet @pliRH391, and/or
materials, and lined materials; (b) the support surface conprises a

t her Wa'ouﬂ@trlﬁl)\i?ﬁﬂg 3PN b avaesd ReHoondll P BPRRPIcdSS IbElgios d haeqiﬁ?aﬁ% fluid

within the interior volune, wherein the support structure an
P | PSR! A Eh Wik Ao ORTEH e PLAE ) S071AK! Affonthd EELERL, bel
coefficrents t%e naﬂﬁ%xgan5|on, and are size é%@g? a edg%% be ¥ n
subst ang.i-al .t hermal . cont act. Wit h. one anot h t.a sel , operating .
enper aeipeet 088 L ARRbETH 4 G iREr PR BicoRair?y 16EP FoipdRRbtht Brior
gas- per neabl e bag supported by the at |east one support surface and
cont ai APHG™ sai d vaporizabl e source material; (d) the at |east one
support surface conprises a porous support surface and conprises a
si dewal | extdH@raydespiReddn commrtionew il Fesaiying 796 far coplastarith vapsrigedsaj d
vaporizable material is supplied to the porous or aperture defining
el ementmagrigho@ppiger 1{@Jorohe cnmofesdismativeeshysioents gay halcecdive awfdanbat
by a plurality of different
rather may be used as a vapor draw where any suitable material may be vaporized in a container
and delivered to process equipment 120, for example, without being carried by or reacting with
any gas. Vaporizer 110 for one or more of such embodiment(s) may support material 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 1lustrative rather than a restrictive sense.
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support structures adapted for placenent at different levels within
the interior volume, wherein at |least two different support
structures of said -53 plurality of support structures have
supported thereon vaporizable source naterial conprising different
substances; (f) 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; (g) the
vessel wall conprises a sight glassq&ﬁnﬁ%ting observati on or

transm ssion of radiation to permt identification of a condition
when any suitable region within the interior volune is enpty or
nearly enpty ofs vapagistiveralykssckionvaperimagend dtljveang viwyizehguwessgtridias
an associﬁ%Qgﬁk &Eérg§nsor adapted to permt identification of a
condi ti on "Wheén any]%UHF%ble region within the interior volume is
enpty or near 4 yertihpiay vebel wailionadibl én e @ol@ieeri al . 2. The vapor
delivery vessel of claiml1, mﬁerein the vessel wall is. formed of any
of a pol ymeri &&¢dplst iﬂ&ﬁ, 235 opHstARPReeddR &t leant Intermpiiens fuid omppirdsatign |

llayered mat@iiAhgrioPRtumb, (REGhs TR diA Rlapted 1 LLS: WaPREst %Fs'té) HRMiMeMES Sl
of claim1, wherein the support surface 8onpr| gs a thermal
conduct or velnaej anddef i ned by a support structure di sposed within the

i i I ' J ! dth L ph I
vosel val | ar B Eopfort Y PR SUAEhEIFo B RobliR BFRREREL B, o1

t her mal exypansivapyrizabld sauree mazad iandalshapddwipath Esaldirsugas athin wk
thermal contact with one another at a vessel operating tenperature.
4. The vaPtiiodgPnsry vessel of claim1, wherein the interior vol une

includes at | e@gtacterized by at least one of the following:

(a) the vessel wall is formed of any of a polymeric material, a ceramic
material, a composite 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 or aperture defining
element 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 at least two different support structures of said
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one gas-perneabl e bag supported by the at | east one support surface
and containing said vaporizable source material. 5. The vapor
delivery vessel of claiml1l, wherein the at |east one support surface
conprises a porous support surface and conprises a sidewall extending
upward fromthe porous support surface, and said vaporizable
material is supplied to the porous or aperture defining elenent by
pouring. -54 6. The vapor delivery vessel of claim1, wherein the at

| east one support skipfaliBeofisyppatestivgaeestypvasypporited thesponvapgirizatde sowrce

support structures ﬁg‘%ﬁgﬁg“{ %ingldﬁ?e?élﬁ@ﬁbs?a%fz%l fferent levels within

the interior vol une, ereln at “l'east two ferent support
structures of &aid thphuleadt pheysupbos mmbee tis jsrtiticoted math walsénts apphoniiteds
t her eon vapori zabl e,.sour ce terij al conpri si Bq di ffere(P% subst ances
7. The vapor del i vetiF H8SERROTSHriageRoptions apangegiip searesats differyat pospons

support surface is off@apéiitebRngdeiih walls into a plurality of
di screte support surface portions arranged to segregate different

portions of vaf#dri zhpresselayalomprises 2 STElE alaspperdding phssyvajiessel of
laim1, wherein the,y vl i gl -l ass:
LT, e o G D4R B o 5B

whi ch radiation nma recte
identification of suiteldndégiéorowithinele iatyiosviltuab issempygiooneaviytehipty ¢the

interior volunme is e t'%a ?)r nearwl‘/% enpt of vapori zabl e source
material. 9. The vaPsrieRfs PEFY WAYLL2 s ¢l aim 1, wherein the vessel
has an associ atlgd | @y etbsscldRpe0hssaclapl el Rndde biipted 1©9BEmMit idealifiaRoRbl a
condi tion when any suitable region within the interior volune is

enpty or nearly enptSPrgitionapisnianypiikblegasier withindpe Hiteriof yolumeds ¢apiyr

delivery vessel of any,@nenof ¢l Hi‘&aﬁie%&;r&m&‘@??l.ei n the at |east one
support surface is defined by a plurality of different support

structures adapted for

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.

5. The vapor delivery vessel of claim 1, wherein 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 or aperture

defining element by pouring,.
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pl acenent at different levels within the interior volune, wherein
each support structure has a sidewall extending upward fromthe
support surface, and at |east two support structures of said
plurality of support structures have different sidewall heights. 11.
The vapor delivery vessel of any one of clains 1 to 9, wherein the
vessel has an associated purge el enent and at | east one bypass
passage, bypass inlet, or bypass outlet adapted to permt solid
deposits or contam nants to be purged fromthe vessel or any conduit

influid @Omﬁﬁ@%p&lmg \%\é\é\,\}ﬁf clainPl, %ere-mﬁue\ﬁ@fégft Seki n&?p%f‘%uﬁ\f?c%sig |

of any one of cl erein the vaporizable

conpr i sesdefiredbyyd phitshty’ﬁﬁélffﬁm@ Bumgttlstrecrtyreve%Md fof pletememt 411iffeviaetr ei n
the solid,v ny..Qf powder, ~aggl oner at ed
par t ol eslVERYtbFR: TRl oo SRR 2GR AR Pl Ry vaEER B0
claim 12, pl&i‘wﬂ‘tﬁbﬂbubﬂm sflchfeMapRe BippaRtEtheRbe MhrizhBle s@irtangRealas a
f|In1dep05|ted on ai d support surface. 15. The vapor delivery vessel
of any onerBprisilegifgrent Sc“gs‘fgnceﬁherel n the vaporizable material
conprises a quU|d 16. The vapor delivery vessel of any one of
claims 1 to 9, wherein the vaporizable material conprises a

pl urality7of cBhﬁp‘(ﬁ@pt dadivatyl wessgi 6f daient, Wd?&pm thzatbleestrmt euppartgurfacﬁ is The

vapor del v e f. clai.m n mat er i s of
cara pr uPTs SR T o MREE SpBbn R by Bal e
into dlStB@ﬁmﬁﬁﬂﬁﬁﬁmﬂmoﬁﬁgbQﬂﬁqﬁhzﬂﬂ&@mwﬁhErIOr vol une. 18. The vapor

delivery vessel of any one of clains 1 to 9, wherein the vaporizable
material conprises a solid source material processed by dissolution

in a solvent fohd QpeddelR¥ry RERYE cifthn 1 ReRON ¥R 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.

9. 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.

10.  The vapor delivery vessel of any one of claims 1 to 9, 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, 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.

11.  The vapor delivery vessel of any one of claims 1 to 9, wherein the vessel has an
associated purge element and at least one bypass passage, bypass inlet, or bypass outlet
adapted to permit solid deposits or contaminants to be purged from the vessel or any

conduit in fluid communication therewith.
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19. The vapor delivery vessel of claim4, wherein the | east one

gas- pernmeabl e bag conprises a thernmally degradable material adapted
to degrade at an operating tenperature of said vessel. 20. The vapor
delivery vessel of claim4, wherein the | east one gas-perneabl e bag
conprises a plurality of gas-perneable bags, and at |east two bags of
said plurality of gas-perneable bags contain vaporizable materials
of different conpositiqns -56 21, The vapor delivery vessel of any
one of cl afns Ihq YPor d?IUfFfYn‘éﬁsseéaﬁwcglméclatma blost, whrsan ¥hﬁt"éP‘H5f’Pb]§as
carrying pREEl cHippReseshi thin the interior volume and

comuni catively coupled to the gas inlet. 22. The vapor delivery
vessel of claim 21, wherein said at |east one internal gas carrying
menber extends—i hrou sai.d at u rt

vapor del |€er yT%/esge?delﬁ‘ve@( YR Eﬁaal%er’ fe%g&a SOlrl‘frearpﬁgFabée Iglatc?g?lr yi ng
menber C@ﬁfﬁﬁﬂlﬁ%n@ﬂmﬁﬂaﬂeglglﬁﬂheﬂfeﬂﬁﬁrtfclds, pardyelinen®ant abl e into an
aperture defined in said at |east one support surface. 24. The vapor
delivery vessel of any one of clains 1 to 9, further conprising
structurejsdi spRSEHMIARER Jei&! bf‘él%ﬂ 98 %@%e%%e@&?@@@@n&é%lé RGlRASE
contact time of said first gas wth said vapori zabl e source

mat eri al . a2@ged hva {hpdepodisdd aresaid spppereburbice.cl ai m 24, wherein said
structure conprises at |east one vaporizable material support
surface defining a plurality of passageways adapted to permt gas

f1 ow t her &f.hr ollighvap@bdelivie weagqedof aigldne f ylainessel 9, aherbipihewaghrizabier ei n
said structure conprises a, plurality of vaporizable material support
surfaces BREHALROMARSH qLi’)‘ilural ity of passageways adapted to permit
gas flow t heret hrough, wherein passageways defined in

16.  The vapor delivery vessel of any one of claims I to 9, wherein the vaporizable

material comprises a plurality of compositionally different vaporizable materials.

17.  The vapor delivery vessel of claim 16, 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 any one of claims 1 to 9, wherein the vaporizable
material comprises a solid source material processed by dissolution in a solvent followed

by removal of the solvent.

19.  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.

20.  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



adj acent material support surfaces are unaligned. 27. The vapor
delivery vessel of any one of clains 1 to 9, wherein said at |east
one support surface is elevated relative to a bottominterior
surface of said vessel. 28. The vapor delivery vessel of any one of
clainmsl to 9, wherein said at | east one support surface is defined
by at | east one support structure di sposed within the interior

vol une, said contalner nprises_at | east one el enent provided |n or

on an i nnét subhewapor %lrelaffveg%?iaf P0G REFIAIMS oS FUrihsr Fomprige 1¢agt

support  apgl Qferd | &"baﬁ@rin% rRdmbe? ﬁ%bos%ﬂ %/1&%@19 Eﬁten&tvroﬂﬁﬁé’a{n% 29. The
vapor delivery vesse any one of clains 9, wherein said gas

i nl et andcmsmumcga@hﬁumpbdﬂaﬁ@g&ﬂm&mged along a first end of said
vessel . 30. The vapor delivery vessel of any one of clains 1 to 9,
wherein said vessel has a first end, a second end, and at |east one
peri pher ab2 wal The @pdr éd@bryofessehofelgas? I, ihefeiroght atd@istor@attetal tat 1 s
arranged along a djfferent one of said first end, said second end,
and sai d3"EA% MEH erﬁéﬁng‘ﬁ {bFonehgaif at least Onerﬁé’PQQﬁB’ffaC&el ivery vessel of
any one of clainms 1 to 9, further conprising a plurality of gas

di stribution passages adapted to direct the first gas within the
interior 2%ol ubke vaper defiverywgpsst oloddimyal, whv@srsmd iofereal gaoreryots mérabars

Lo O RSLAIN: 1k ba LEAS M8 AARENIHLLASEL S, BBt YA

plurality eren ruc acermen

di f f er ent leh@wat suppotthinfadehe i nteri or vol une, and at Ieast one support
structure includes a downwardly-extending sidewall. 33. The vapor
delivery vessel of any one of clains 1 to 9, wherein the at | east one

support spufacend @pgﬁd’lélﬁ&q R¥sefofdnsodk bf ¥ais ofd, Qir8RE cSHRRM structure
structures adapted fo
disposed within the interior volume adapted to increase contact time of said first gas with

said vaporizable source material.

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

permit gas flow therethrough.

26. The vapor delivery vessel of claim 24, wherein said structure comprises a
plurality of 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.

27.  The vapor delivery vessel of any one of claims 1 to 9, wherein said at least one

support surface is elevated relative to a bottom interior surface of said vessel.
28.  The vapor delivery vessel of any one of claims] to 9, wherein said at least one

support surface is defined by at least one support structure disposed within the interior

volume, said container comprises at least one element provided in or on an inner surface
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pl acement at different levels within the interior volunme, and at

| east one support structure includes an upwardly extendi ng sidewal |
and a plurality of upwardly-extending protuberances, wherein said
sidewall is taller than each of said protuberances. 34. The vapor
delivery vessel of any one of clains 1 to 9, wherein the at |east one
support surface is defined by a plurality of different support
structures_adapted for placenent_at different levels wthin the
interior 9bfafreeriParg! ‘aftssqi a8 adaed osgpRat angiqr glign paad af lggst paeipgort

si dewal | thak,kS vented to permt radial gas flow therethrough. -58
35. The vapor delivery vessel of any one of clains 1 to 9, wherein
vaporizable material is supplied to the at | east one support surface
by pourln 364 The v e Vess ai e,

o Compr! g 1 1Bt PR Rptel Blahy R 3hialhe S et i Bt o
del i very v#dégsdoukt 4t atringd6 alonharf@stensd af shlcatreslsaast one heating

el enment is disposed around, in, or on said vessel. 38. The vapor
delivery vessel of claim36, wherein said at | east one heating

el enent  g@npr Tﬁ@%p%f‘&elﬁrferyave"séebgpéhyhﬁ@to?Elai%%suﬁ% @W&% &lid V&89 hada
portion of the vessel, a Block heater having a shape covering the
vessel , afist eids alsecond end,and adeesh onhpsaipberal walhaad eath afiseid @enimdet and
circul ati [ n

nduct | ve Rt e Rinilnea iy i clEBH P RGL A iy SRR PR g
36, wher ekaid kastdhnapetijg@sdl waile heati ng elenent is disposed within any
of a wall or Iid of said vessel. 40. The vapor delivery vessel of
claim 36, wherein said at | east one heating elenent is adapted to
heat sai d3pt | eR$tapsPgelReFy @Qﬂ af anyhe 8k cMRd 1 tod, hiRatsmatsideast one
support surface being in'thermal comunication with said at 1east
one peri phksradity ¢legas distiftipn passages adapted to direct the first gas within the interior

volume.

32.  The vapor delivery vessel of any one of claims 1 to 9, 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.

33. The vapor delivery vessel of any one of claims 1 to 9, 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.

34.  The vapor delivery vessel of any one of claims 1 to 9, 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.
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permt heating of said vaporizable support material supported by said
at | east one support surface. 41. The vapor delivery vessel of any
one of clains 1 to 9, wherein said at | east one support surface is
gas- perneabl e. 42. The vapor delivery vessel of any one of clains 1
to 9, wherein said at |east one support surface conprises any of a
mesh and a netallic wool. -59 43. The vapor delivery vessel of any
one of clainms 1 to 9, wherein said at |east one support surface
conpri ses? % pl thayarey devepoyesss] RhanyRyewAFiaiRs biofd mhckin wapopzable

direction Ir1a91§§u§ﬂh?}ﬂvt5 ﬁ'l@fa?fe QHQQJ éﬁsurﬂ?:% bg%ggﬁ[llﬁ!el ivery vessel of

any one o al s urther. col r|5|n ality of
tammaUuermmtonngeHmmusawammdtormmtortammaUMeata

pIuraIity ation ar oun aid v el . .45. The vapor
el T very 38 ser ibtdhetRey el PEaiendof sRGh L KD EPmpuiieelps uad,
one supp@dsbeisied hag@giekentaf.i ned in a holder that is renovable from

said vessel. 46. The vapor delivery vessel of any one of clains 1 to
9, wherein said at | east one support surface is defined in a

pluralitysef hejders, Siélﬁiggsﬁg%%f Qiith %'\ﬁl&ﬁ?ff%‘?& at Igﬁggﬂl?ethe r%ﬁglpglﬂg?

gasket or Oring 1S provi et ween each er o

hol ders. duifosed hwugdporordelsiideessebessel of any one of clains 1to 9,
adapted to conduct said first gas in a direction substantially from
top to bottomwithin at |east a portion of said vessel. 48. The

vapor del B8.er yThessper dadiveaniesanef dhinti@wiBreln a0d & leatant iRdifoeleanduct
said first gas in di.rection substantlally frombottomto top
Wi thin at COmBRLses an}b ratI‘Ft&lﬁnﬁ} atgryyepnd\pseung at least a portion of the vessel, a block

heater having a shape covering the vessel, a strip heater, a radiant heater, a heated
enclosure, a circulating fluid heater, a resistive heating element, and an inductive heating

element.

39.  The vapor delivery vessel of claim 36, wherein said at least one heating element is

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

40.  The vapor delivery vessel of claim 36, 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.

41.  The vapor delivery vessel of any one of claims 1 to 9, wherein said at least one

support surface is gas-permeable.

42.  The vapor delivery vessel of any one of claims 1 to 9, wherein said at least one

support surface comprises any of a mesh and a metallic wool.
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49. The vapor delivery vessel of any one of clains 1 to 9, adapted to
conduct said first gas in a direction substantially fromside to
side within at least a portion of said vessel. 50. The vapor
delivery vessel of any one of clains 1 to 9, further conprising at

| east one filter or frit element disposed between said gas inlet and
said gas outlet and adapted to prevent escape of non-vaporized
vapori zable material through said gas outlet. -60 51. The_ vapor

del i very fessellhoyapangeliyqey eset phanysone of glabns ¥ tor, mereimenidt atdeasyone | i d
adapted t ‘ i : bncsal b ‘ - st
oneof sar HPone i SoRPlls AR Ry PP LA ARl ekl TR kA gion &7
associ at egasdilavhtharefhrofiglsai d gas inlet and said gas outlet. 52. The
vapor delivery vessel of any one of clains 1 to 9, further conprising
at |east one gas flow neter comuni catively coupled with said gas

i nl et and4sai dTgasapotiidiRtry @ssel dhany\uapor cldhd VRIY fivefs Cdmeisidy one
of clains cont ai ni ng, vapori zable source nmaterial. 54. The

to 9
vapor del P@léﬁlsw Qdsmpprare BPRHGHNSFlenygnEyasTangttHe IQISF feRpsIaare i ce

mat erial | Rl dPhtbEMioRY inTBh, ldr Bbund Said TBGelvapor delivery vessel of
cl ai m 53, “wher'ein the vaporizable source material is applied by

di ssol vi ng vapori zabl e source material in a solvent followed by

Vapor zanl mabas TbE R e ester PELTARSEMRIME D, SRR llPedeas gpe
vapor del suppbit siéssed ddingd anehdlflerchaii®@mbvie Somsaid vesel.met hod of

claimb56, further conprising inserting said at |east one support
surface into said interior vol une.

46. The vapor delivery vessel of any one of claims 1 to 9, wherein said at least one
support surface is defined in a plurality of holders disposed within said vessel, and at

least one gasket or O-ring is provided between each holder of the plurality of holders.

47.  The vapor delivery vessel of any one of claims 1 to 9, adapted to conduct said
first gas in a direction substantially from top to bottom within at least a portion of said

vessel,

48.  The vapor delivery vessel of any one of claims 1 to 9, adapted to conduct said
first gas in a direction substantially from bottom to top within at least a portion of said

vessel.

49.  The vapor delivery vessel of any one of claims 1 to 9, adapted to conduct said
first gas in a direction substantially from side to side within at least a portion of said

vessel.
50.  The vapor delivery vessel of any one of claims 1 to 9, 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.
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58. The nethod of claimb57, wherein said inserting step is perforned
in a dry box or glove box. 59. A nethod for delivering vaporized
source material, conprising: supplying a first gas to the gas inlet
of the vapor delivery vessel of any one of claims 1 to 9, said vapor
delivery vessel including therein said vaporizable materi al;
vaporizing at least a portion of the vaporizable material; -61
receiving_a second gag fromthe gas outlet, said second gas. i
conpri si nglsai 419 Yapst delysey vesp! ebany apg gblamesl odh fathepaermprisng a ko,

The met hogyfedah alatl wdh sl 6L8d1NwRALIY YRR doflphiTesTR AL RED T @gmm& he
vessel . 61. The nethod of clalm59, further "conprising preheating
sai d firs#ndges opfi¢tomdihys erleastiond yalvesashetiasedhpith amgottaiheas bflet afid @aid

met hod ofgﬁﬁﬁﬁQQSQ, further conprising the step of metering any of
the first® gas and the second gas. 63. The nethod of claim 59,

further conprising the step of nonitoring a tenperature on or within
any porti of _.the vessel, and_ applying_heat to the vessel responsive
to the it oTEE%apgf tvergpessphal HioB BT e bk E‘QThef ERTPprEng at least
conpri si ngnd hg BieRedf cdﬁﬁﬂ@fﬁéz&i‘v@l? b FRAGHAGHs inkRYURE %iﬁ?&s@fu‘tl@i‘.

using a deposition process selectfed fromthe group consisting of

chem cal vapor deposition, atom c | ayer deposition, plasma enhanced

atom c | ayer d It en, ' i cal r. depositiqan,

pl asma en ancégﬂgi %%@%T*vﬁ%%% g%%%gﬁkﬁgﬁgﬁﬁgﬁ S%éﬁggﬁg%an?%F?%%. 65.
The net hosbuode mtaiah 59, wherein the vaporizable source materi al
conprises at |east one of boron (B), phosphorous (P), copper (Cu),
gallium (&), arsenic (As),

54.  The vapor delivery vessel of claim 53, wherein the vaporizable source material is
applied by melting.
55.  The vapor delivery vessel of claim 53, wherein the vaporizable source material is

applied by dissolving vaporizable source material in a solvent followed by removal of the

solvent.

56. A method comprising supplying a vaporizable material to the at least one support

surface of the vapor delivery vessel any one of claims 1 to 9.

57.  The method of claim 56, further comprising inserting said at least one support

surface into said interior volume.

58.  The method of claim 57, wherein said inserting step is performed in a dry box or

glove box.

59. A method for delivering vaporized source material, comprising:
supplying a first gas to the gas inlet of the vapor delivery vessel of any one of
claims 1 to 9, said vapor delivery vessel including therein said vaporizable material;

vaporizing at least a portion of the vaporizable material,;
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ruthenium (Ru), indium (In), antinmony (Sb), |anthanum (La), tantal um
(Ta), iridium(lr), decaborane (B10H14), hafniumtetrachl oride
(HfC14), zirconiumtetrachloride (ZrCl4), indiumtrichloride

(I'nC13), a nmetal organic (3-di ketonate conpl ex, cycl opent adi enyl

cycl oheptatrienyl titanium (CpTi ChT), alum numtrichloride (A1C13),
titaniumiodi de (Tiny) cycl ooct at etraene cycl opent adi enyl titanium
((Cot)(Cp)Ti), his(cyc ent dlenyl )titani um di azi de, tungsten
carbonyl (W ( CEF§ying a&F@(ﬂ@ B@ﬁb%a%é)ﬂglrt) paid FF@HP%&QS("PFPHEIRQ(S@B)f%t

and rutheQ&Mﬁhg&ﬁgg%@ﬁk@gb&&%gg%ghd -62 66. The nethod of claim59,
further conprising the step of contacting a sem conductor substrate

with the vaporized material to forma filmon the sem conductor

substrate,,67. h i.m 66, .further conn p of
o oceser nglt e B A e 56 LB G SHORE SRR T eyl 1 o
sem conduct or. 68 The nethod of any one of clainms 56 to 67, wherein

t he vapori abI a sol.id source erial processed
by di ssol 8ti on Fhging E%P%/%l WSW%@%@%P%@%&% RIEHO 09,
The net hogmg{gsaﬂysugﬂ%@fsuﬁl ai ms 56 to 67, wherein the vaporizable

material is arranged as filmover one or nore support surfaces
within the vapor delivery vessel. -63

62.  The method of claim 59, further comprising the step of metering any of the first

gas and the second gas.

63.  The method of claim 59, 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.

64.  The method of claim 59, further comprising the step of depositing the vaporized
source material using a deposition process selected from the group consisting of chemical
vapor deposition, atomic layer deposition, plasma enhanced atomic layer deposition,
metal organic chemical vapor deposition, plasma enhanced chemical vapor deposition,

and ion implantation.

65.  The method of claim 59, 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 (BoHj4), hafnium tetrachloride (HfCly), zirconium tetrachloride (ZrCly),
indium trichloride (InCls), a metal organic B-diketonate complex, cyclopentadienyl
cycloheptatrienyl titanium (CpTiChT), aluminum trichloride (AlCl;), titanium iodide
(Tixly), cyclooctatetraene cyclopentadienyl titanium ((Cot)(Cp)Ti),
bis(cyclopentadienyl)titanium diazide, tungsten carbonyl (W(CO),),
bis(cyclopentadienyl)ruthenium (II) (Ru{Cp),), and ruthenium trichloride (RuCls).
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66.  The method of claim 59, further comprising the step of contacting a
semiconductor substrate with the vaporized material to form a film on the semiconductor

substrate.

67.  The method of claim 66, further comprising the step of processing the

semiconductor substrate comprising the film to form a semiconductor.
68.  The method of any one of claims 56 to 67, wherein the vaporizable material
comprises a solid source material processed by dissolution in a solvent followed by

removal of the solvent.

69.  The method of any one of claims 56 to 67, wherein the vaporizable material is

arranged as a film over one or more support surfaces within the vapor delivery vessel.
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