SPECI FI CATION Liquid Material Vaporizer FlIELD OF THE ART [0001] This
invention relates to a vaporizer for vaporizing various kinds of a liquid

precursor used for, for exanple, a sem conductor manufacturing process.
BACKGROUND ART [ 00021 Conventionally, this kind of vaporizer has an
arrangenment wherein a gas-liquid mxture conprising a liquid precursor and
a carrier gas used for formng a filmis discharged froma nozzle so as to
be depressurized, and then heat is applied by a heating channel arranged on
a downstream side of the nozzlegge@EgatNaporize the liquid precursor
(patent docunent 1). [0003] However, sone liquid material, that is often
used as a precursor for high-k process, of a recent sem conductor el enent
"has a property of being easy tliqhi¢Mafesal Vegoigerdeconposed and has | ow vapor
pressure. Asa result, the followng problemis generated nore than ever

bef ore.. ! 0041 Nbre speC|f|caIIy, the liquid precursor has to be at a high
t enper "ddr to be vaporized because it has a | ow vapor pressure.
However, S|nce the liquid precursor is easy to be thernally deconposed, if
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i s det esi due. "Asa tesult, the nozzle m ght be
cl ogged or a particle nlght be produced. 1 [0005] Furthernnre since a

conventg,onakaMAR Akérdiesndidorafndadiingpecsozzl e stracture, if a nozzle is
BACKGROUND ART
[0002] Conventionally, this kind of vaporizer has an arrangement wherein a gas-liquid mixture

| comprising a tiquid precursor and a carrier gas used for forming a film is discharged from a nozzle 5o as to
be depressurized, and then heat is applied by a heating channel arranged on a downstream side of ﬂle
nozzle so as 1o vaporize the liquid precursor (patent document 1).

- [0003] However, some liquid material, that is often used as a precursor for high-k process, of a recent
semiconductor element has a property of being easy to be thermally decomposed and haé low vapor
pressure.  As a result, the following problem is generated more than ever before.

~ [0004] More specifically, the liquid precursor has to be at a high temperafure in order to be vaporized
because it has a low vapor pressure. Howeyer, since the liquid precursor is easy to be thermally
decomposed, if exposed to high temperature in order to vaporize, a part of the precursor is deteriorated so

astobearesidue. As aresult, the nozzle might be clogged or a particle might be produced.




cl ogged, there would be a problemin that it becones inpossible to continue
vapori zation, and operation is halted al nost conpletely. Especially in a
sem conduct or manufacturing process, it is not preferable to halt the
operation. [0006] In considering this problem if a plurality of nozzles
are sinply arranged, the m st sprayed fromeach of the nozzles overlap
with each other to be m xed at sone position so as to generate a

difference in the concentration of the mst. Thus, there is no other choice
but for the mst to be vaporized at a tenperature adjusted for the highest
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shown in Fig. 14. The arrangenent in Fig. 14 contains a descrlptlon of a

st r uct wloggadhwhereivouldbgd protidm irytha it beeaks fgoSBRAN@InEmRKEpoArfios efbpk@tion is
correspond to a plurality of nozzles, however, the heatlng channel and t he
nozzl e are discontinuous and a space is forned t her ebet ween. Thus the sane
pr obl el afmest compitabe n Bepeaigbiia awrmiconsacteranamtactadng meness, ibis obprsfirablode aus e
there will be a difference in the concentration of the spray due to a
differ g ;%mﬁo egree of overlap of the spray. Patent docunent 1: Japan
pat ent en nunmber 2003-163168 DI SCLOSURE OF THE | NVENTI ON PROBLEMS

TO BE SC]_VED BY THE INVENTION 2 9
[0006] In considering this problem, if a plurality of nozzles are simply arranged, the mist sprayed

from each of the nozzles overlap with each other 1o be mixed at some position so as to generate a
difference in the concentration of the mist.  Thus, there is no other choice but for the mist to be vaporized
at a temperature adjusted for the highest concentration. As a result, thermal decomposition of the
precursor is likely to be caused.

[0007] A slightly improved version of the vaporizer is shown in Fig. 14. The arrangement in Fig.
14 contains a description of a structure wherein a plurality of heating channels are arranged to correspond
to a plurality of nozzles, however, the heating channel and the nozzle are discontinuous and a space is
formed therebetween. Thus the same problem as that mentioned above will be generated, more or less,
because there will be a difference in the concentration of the spray due to a difference in a degree of overlap
of the spray.

Patent document 1:  Japan patent laid-open number 2003-163168

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION




[ 0008] The present clainmed invention intends to solve all of the problens
and a main object of this invention is to provide a vaporizer that
prevents deterioration of a precursor while reducing a residue, reducing
risk of clogging, and easily increasing vaporization flow MEANS TO SOLVE
THE PROBLEMS [ 0009] More specifically, the vaporizer in accordance with
this invention conprises an inlet port for introducing a precursor in a
| i quid phase or a gas-liquid m xture phase, a vapori zing section for
vapori zing the precursor arranged on the downst ream si de of the inlet
port, fn o ed L he
vaporlzpﬂg sec?%%ﬁ&ﬂﬁpg&?%@%ﬁgﬁgkﬁgﬁFgg in tﬁ&gﬁghéaégggﬁﬁééﬁ% cla:A&E]fon IS
of a flow channel type conprising a nozzle for spraying the precursor and
a heat iimgniginas teeprodide @ngpetzen that frevents deaisdr4teA Bt 8 iptureh While rddGefl £ residue,
continuously thereto, and a plurality of vaporizing sections are arranged
in ra Ielgggtaeen the inlet port and the outlet port, and each
vaporliﬁk&“ @ﬂ§@gyﬂﬁnﬁ$@%%W%or fl ow t hrough vapori zation
sections are |ndependent of each other. [0010] In accordance with this
arrangqqggw t hrough the plurality of vapori zing
sections %&Pﬁﬁ%@%@%ﬁ@%ﬁ@% nggach other, without interference. As a
result, the m st sprayed from each nozzle flows al one in each

corr esp[ﬂlmd] ng Mﬁésp@@ﬁ&ﬂ@ﬂﬁ%mnﬁe?&dc&@daﬂbeﬁhﬂﬁ%w&ﬁoﬁé&ﬁfn%faﬁﬁﬂ&&ﬁ @pzzles

will not be m xed, so the concentration of the mst wll be generally
uniform In addltlon since the concentration of the mst to be vaporized
is uni cinigta prasupes érsa ksjuisl pheserona gosififidmisitwre blyase a papoiizieg settien fiir saporizitg a 3

| ow tenperature with a reduced thernal dose, conpared with using a

Convemth Onal 5t dr man&le (\i\'her &l M side of the inlet port, and an outlet port for delivering the

precursor vaporized by the vaporizing section, and is characterized in that the vaporizing section is of a
flow channel type comprising a nozzle for spraying the precursor and a heating charmel arranged on the
downstream side of the nozzle continuously thereto, and a plurality of vaporizing sections are arranged in
parallel between the inlet port and the outlet port, and each vaporizing section is arranged so the precursor
flow through vaporization sections are independent of each other.

[06010] In accordance with this arrangement, the precursor flow through the plurality of Vapoﬁzing
sections flow independently of each other, without interference.  As a result, the mist sprayed from each
nozzle flows alone in each corresponding heating channel, and the mist sprayed from different nozzes will
not be mixed, so the concentration of the mist will be generally uniform. Tn addition, since the

concentration of the mist to be vaponzed is uniform, it is possible to more effectively vaporize the mist, ata




the mst is vaporized at a tenperature adjusted for the highest
concentration. [0011] The inprovenent of effective vaporization of this

i nvention can al so be expl ained from another point of view More
specifically, in the case of conparing this vaporizer having a plurality of
heating channels with a conventional vaporizer having one heating channel,
if a total cross sectional area of the nozzle(s) is equal (the sane flow)
for both vaporizers, it is possible for the vaporizer having a plurality

of heating channels to conduct vaporization effectively at a | ow

t enper gk nSiafiSvith M | %58 I r,...n0ozzl e can . be.made snpller than
that of t hepconvgﬁtﬁllaonai édv%porl zeé;tgénéér%%dtvﬁg uéuel%? cQx Fpiipgal W%%’i‘%@‘@#?em
conduct ed because a contact area of the fluid flow ng inside of the heating

channelﬂscrhistisl\ap@'ﬁeddmteﬁﬁ&bthieaﬂjustedfbrthfﬁﬁ%@&%d@hﬁaﬁcﬁif this invention to nake
each of the nultiple heating channels thin so that a difference of a
tenperature distribution becomes small. Also in terns of this, it is

possi bll@Hlor t Fbe fapevemeetrof sffeqivg sapotizpliemef is invenitnrdn elso beapxmaizedt froam
effectively at a | ow tenperature, whereas the heating channel of the

| - : | .S | in, di nd so it is difficult f th
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adj ust the setting tenperature to be high in order to be tailored to the
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of this, in accordance with this invention, it Is possible to prevent a
residue due to thermal deconposition of the precursor and to prevent

cl oggi Hy netlaHé eqent EhesamShow)dordeiywapirizers,tites pdssibip fr it wiperizes hasdy atphurdtiey t he
sanme as that of the conventional vaporizer, it is possible for the

vapori zgr of hi%ﬁ 4 uﬂyention.to fl.ow much nore of the precursor than the
conven 'gﬁcbﬁﬁ fosapduct yaparipapon effectivety a4 pRrature since a vaporized amount per

nozzle can be made smaller than that of the conventional vaporizer, and the heat can be effectively
conducted because a contact area of the fluid flowing inside of the heating channels is large.  In addition,
it is possible for this invention to make each of the multiple heating channels thin so that a difference of a
témperatm*e distribution becomes small. Also in tetms of this, it is possible for the vaporizer of this
invention to conduct vaporization effectively at a low temperature, whereas the heating channel of the
conventional vaporizer is large in diameter and so it is difficult for the heat to be conducted to a center part
7 thereof, and it is necessary to adjust the setting temperature to be high in order to be tailored to the
yapoﬁzaﬁon at the center part of the heating channel.,
[0012] As aresult of this, in accordance with this invention, it is possible to prevent a residue due to
thermal decomposition of the precursor and to prevent clogging of the nozzle. Conversely, if the

temperature is set to be the same as that of the conventional vaporizer, it is possible for the vaporizer of this




precursor flow can be flown. [0013] Furthernore, even if one nozzle is

cl ogged, precursor can flow from another nozzle, so it is possible to
reduce a risk that the operation is conpletely halted. [0014] In order to
sinplify a heating structure or a flow channel structure of the vapori zing
section and to nake it possible to apply the heat effectively, it is
preferable to provide a single first block body (hereinafter referred to
as a common bl ock body) where each of the vaporizing sections is forned,
and to pronote vaporization in each of the vapori zing sections by applying
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vapori zing section nore easily, it is preferable to further prOV|de a
second phi-aeds lbwdn ekl nafter also referred to as a dividing flow bl ock
body) where a dividing flow channel for dividing the precursor fromthe
inlet port to each of the vaporizing sections is forned, and to arrange the
second [M3ck bbathewmre, e ilgrs ozl doghed, gfectrbng cdi ficst fidvh amihebaetyle, sERFECT OF
THE |1 NVENTI ON [ 0016] I n accordance wth this invention, vaporization can be
conduct ed. | ower, t erat.ure dwth a conventlonal vapori zer so
t hat |E”%Eﬁﬁ%§@FB?8ﬂ¥%EgE@WEﬁ@H§“W@§$agéﬁaﬁe to thermal deconposition of
the precursor and to prevent clogglng of the nozzle. Conversely, if the

tenper gaodhe 1 St e & sidplicy ﬁé:s cloP 2o thdnflé sﬁfé@yﬁe&tﬂ{e%nﬁl%%%fer |t

IS p055|ble for the vaporlzer 0 Invention to re of the
precursor, nanely a | arge anount of precursor flow can be flown.
and to make it possible to apply the heat effectively, it is preferable to provide a single first block body

(hereinafter referred to as a comumon block body) where each of the vaporizing sections is formed, and to

promote vaporizetion in each of the vaporizing sections by applying the heat to the first block body.

[0015] In order to make if possible to form a flow charmel to divide the precursor firom the inlet port

to each vaporizing section more easily, it is preferable to further provide a second block body (hereinafter
| also referred to as a dividing flow block body) where a dividing flow channel for dividing the precursor

from the inlet port to each of the vaporizing sections is formed, and to arrange the second block body on

the upstream side of the first block body.

EFFECT OF THE INVENTION

[0016] In accordance with this invention, vaporization can be conducted at a lower temperature

compared with a conventional vaporizer so that it is possible to prevent a residue due to thermal

decomposition of the precursor and to prevent clogging of the nozze. Conversely, if the temperature is




Furthernore, even if one nozzle is clogged, the precursor can flow from
anot her nozzle so that it is possible to reduce a risk that the operation
is conpletely halted. BRI EF DESCRI PTION OF THE DRAW NGS [0017] Fig. 1 is a
| ongi tudi nal sectional pattern diagram showi ng a structure of a vapori zer
in accordance with one enbodi nent of the present clained invention. Fig. 2
is a center longitudinal sectional view of a first bl ock body in accordance
with this enbodinent. Fig. 3 is an end view of the first block body in
accordance with this enbodinent. Fig. 4 is the other end view of the first

bl ock | e | S [ t 9. 5 | . t
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enbodiment. Fig. 6 is an end view of the second bl ock body in accordance

Wi th t hingh eihedispoturdt, Gamely 4 larpé BBodt dTpfea@etel i, @ RElokile second bl ock body
in accordance with this enbodinent. Fig. 8 is a detailed view of a
principal part_in Fig. 1. Fig. 9 is a pattern diagramof a perfornmnce
experi ment sysTWHHcEOn, lseenbensmozds is clegged chopraarroecapiflow fidm anothebodilesnt . 6
Fig. 10 is an experinental result showi ng a performance of the vaporizer in
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| BRIEF DESCRIPTION OF THE DRAWINGS
[0017] Fig. 1 is a longitudinal sectional pattern diagram showing a structure of a vaporizer in
accordance with one embodiment of the present claimed invention,
Fig. 2 1s a center longitudinal sectional view of a first block body in accordance with this
embodiment.
Fig. 3 is an end view of the first block body in accordance with this embodiment.
Fig. 4 1s the other end view of the first block body in accordance with this embodiment.
Fig, 5 is a center longitudinal sectional view of a second block body in accordance with this
embodiment.
Fig. 6 is an end view of the second block body in accordance with this embodiment.
Fig. 7 is the other end view of the second block body in accordance with this embodiment.
Fig. 8 is a detailed view of a principal part in Fig. 1.
Fig. 9 is a paftern diagram of a performance éxperiment system of the vaporizer in

accordance with this embodiment.




Fig. 11 is an experinental result show ng a performance of the vaporizer in
accordance with this enbodi nent by the use of the performance experi nent
system shown in Fig. 9. Fig. 12 is an experinental result in the case that
t he vaporizer of the performance experinent systemshown in Fig. 9 is

repl aced by a conventional vaporizer having a single valve and a single
flow channel. Fig. 13 is a sinmulation result of a conparison of a
tenperature distribution of an inside of the heating channel between a
conventional vaporizer having a single val ve and a single fl ow channel and

the wvapori zer dlnen 14 is en raI
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EMBODYI NG THE | NVENTI ON [ 0018] Che enbodlnent of the present clained

i nvent itisenibodimehitby ehefabed MR Getfdrininct BiRIBHE §/sfe shéiraFRgs. [0019] A vapori zer
A in accordance with this enbodi nent constitutes a part of, for exanple, a

sem conduct or nmanuf acturing system (not shown in the dramrngs) and has a
function of pr§@iHﬂﬁ@lgwﬂﬁmﬁ@ﬁﬁsﬁﬁhﬂ@mgﬁnﬂﬁﬂmmwﬁpﬂ&Mﬂmmmmdmt&nmﬂm$@wﬁnt in a
gaseous phase by being connected to a vacuum chanber (not shown in the

draw n 17]| necr.et e vapori zer as shown in Fig.
1, a vg%%?n Tqu 38#%%%hgﬂﬁ£ (%ﬁﬁ§ pTH&WEW%ﬂP ?WW% 2, recursor (al so refer
to as a liquid precursor) LMin a liquid phase with a carver gas CG so

Fig. 12 is an experimental result in the case that the vaporizer of the performance experiment

system shown in Fig, 9 is replaced by a conventional vaporizer having a single valve and a single flow
channel,

Fig. 13 is a simulation result of a comparison of a temperature distribution: of an inside of the -
heating channel between a conventional vaporizer having a single valve and a single flow charmel and the
vaporizer in accordance with this embodjmerlt.

Fig, 14 is a general view showing an example of another conventional vaporizex,

BEST MODES OF EMBODYING THE INVENTION

10018] One embodiment of the present claimed invention will be explained with reference to
drawings.

[0019] A vaporizer A in accordance with this embodiment constitutes a part of, for example, a
semiconductor manufacturing system (not shown in the drawings) and has a function of providing a
precursor for forming a semiconductor element in a gaseous phase by being connected to a vacuum

chamber (not shown in the drawings).




as to produce a gas-liquid mxture G, and a vaporizing body mechani sm 2
that vaporizes the liquid precursor LMcontained in the gas-liquid m xture
G. so as to nake it in a state of a gas phase (also referred to as a
precursory gas) and then to discharge the precursory gas GS outside, nanely
into a vacuum chanber together with the carrier gas CG [0021] First, the
vapor liquid mxing nechanism1 will be explained briefly. The vapor liquid
m Xi ng nmechani sm 1 conprises a gas-liquid m xing chanber 13, by which a

|l iquid precursor introducing channel la and a carrier gas introducing

channel co ' N, as_nentioned above, the  liquid recursor LM
ond 't ndOZ8) 7P ol e (R0l S BRE o7 SR VR . oo e i GRS,
Thus, a produced gas-liquid mxture G. is delivered through a delivering
channell th# miblathe pciridr QRIFEA 0GRS h liQild phbdulbod) NBM il Afiquid prasd vt ohiRgacharber 13.
The carrier gas CG al one may be introduced on a constant basis or at a
predeterm ned period and a residue generating in the delivering channel 1c
and/ or 2 to/Bpdice 2i sagligebmixgme GLj and arefipadping body nechaBism iyt Vaporipes the diquid 0022]
The vapor liquid m xing nechanism |1 further conprises a flow control
section_ 12 has a. function .of intajning. a flow.of the |jquid
precur§%Fmﬁﬁ?§?“?%WPEWﬁ§§?Hﬁﬁiﬁ%ﬁﬁﬁ a%@ﬁ%@%ﬁPaﬁpﬁﬁﬁ%ﬁﬁﬂaF?&kqﬁ ow
control section 12 drives a valve body 120 supported by, for exanple, a

di aphr 398 3 2dciih a Bl ' Lt r: eni ng
degree of a%valJgﬁgﬁ?angegggfﬁgﬁgg%?%&?% preg%%é%%mg?%ﬁ%g%%éﬁﬁgy%ﬁ%ﬁﬁel | a

or the like so asto control the flow [0023] Meanwhile, the vapori zi ng body
mec hanickamtRr togather witletbe anrier gds€G port Pl for introducing the

ICL

[0021] First, the vapor liquid mixing mechanism 1 will be explained briefly. The vapor liquid
mixing mechanism 1 comprises a gas-liquid mixing chamber 13, by which a liquid precursor introducing
channel 1a and a carrier gas introducing channel 1b communicate. Then, as mentioned above, the liquid
precursor LM and the carier gas CG are mixed in this gas-liquid mixing chamber 13. Thus, a produced
gas-liquid mixture GL is delivered through a delivering channel ¢ that is in communication with the gas
liquid mixing chamber 13. The carrier gas CG alone may be introduced on a constant basis or at a
predetermined period and a residue generating in the delivering channel Ic and/or a vaporizing section,
including a nozzle 31, may be purged.

[0022] The vapor liquid mixing mechanism 1 further comprises a flow control section 12, and has a
function of maintaining a flow of the liquid precursor LM at a previously determined constant flow amount.

The flow control section 12 drives a valve body 120 supported by, for example, a diaphragm 121 with a




gas -liquid mxture G, a vaporizing section 3 arranged on the downstream
side of the inlet port PI for vaporizing the liquid precursor LM contained
in the gas-liquid mxture G, and an outlet port P2 for delivering the
precursory gas GS vaporized by the vaporizing section 3. [0024] In this
enbodi nent, as shown in Fig. 2 - Fig. 4, and Fig. 8 a plurality (e.g.,
four, in this enbodinent) of vaporizing sections 3 are arranged in
paral |l el between the inlet port Pl and the outlet port P2, and each of the
vapori zing sections 3 is arranged so the precursor flow through vapori zi ng

sectio$&ﬁ% o Jner, W t-hout interference.,[0025] Each
of the vap(%tr%}nfia%&@-:@?%gﬁgg %mlﬁga%g*p%ég% ﬁec%ﬁe c"t%éin"ﬁfé’F %@J ﬁta@f ﬁ%m%hre? tical
shape, conprising a nozzle 31 for spraying the liquid precursor LM

cont ai rmebdidingich@nelds of thelikie o ditxdonttrdl tiello@nd a heati ng channel 32 arranged
on the downstream side of the nozzle 31 continuously thereto. "Arranged
continuously' neans that the nozzle and the heating channel are

conti nd®3] y cdeansileric wperingibadionerharisan eonepirisas anrnlet port B lefbr istndficiegsthe and i t
means that all of the liquid precursor LM sprayed by the nozzle 31 is

i ntrod i rrespondi ng. heating, channel 32 wi.thg ] Xing into

ot her %g‘sgﬁcluﬁdrg;ﬁlgcﬁ'genﬁg’l asvag%ﬂqgrfe‘%%?mgg%% HPW%WHSI%T Oﬁtﬁ%ﬂ?ﬁmlzrgﬁg
sections 3 is formed in a single first block body (common bl ock body) 4. 9
[ 0026] s, gl U ok 18 BRI il @15 i pder
made of neta thgt ??ﬁsuperior in bg%h rg@%ﬁ?ﬁﬁgzaﬁﬁggg§}%@?@ﬁﬁg? t her mal
conductivity, and the four vaporizing sections 3 are arranged in parallel

to a cdeliveringdld secofory b Glasporizbdinihdapyizbesatias.t 0 penetrate the first
bl ock body 4 from an end

[0024]) In this embodiment, as shown in Fig. 2 - Fig. 4, and Fig, 8, a plurality (e.g., four, in this

embodiment) of vaporizing sections 3 are arranged in parallel between the inlet port P1 and the outlet port
P2, and each of the vaporizing sections 3 is arranged so the precursor flow through vaporizing sections are
independent of each other, without interference.

[0025] Each of the vaporizing sections 3 is of a flow channel type having an identical shape,
comprising a nozzle 31 for spraying the liquid precursor LM contained in the gas-liquid mixture GL and a
heating channel 32 arranged on the downstream side of the nozzle 31 continuously thereto. “Arranged
continuously” means that the nozzle and the heating channel are continuously covered by a continuous
inner circumferential surface, and it means that all of the liquid precursor LM sprayed by the nozzle 31 is
Introduced into a corresponding heating channel 32 without mixing into other heating channels 32. In
this embodiment, each of the vaporizing sections 3 is formed in a singk first block body (common block

body) 4.




surface 4a to the other end surface 4b. [0027] The nozzle 31 is forned by

narrow ng down a di aneter of the flow channel of the vaporizing section 3.
In addition, a bore or a plurality of bores is arranged in parallel to the
vaporizing section 3, and a cartridge heater H of a |lengthy shape to fit
into the bore is inserted into the first block body 4 alnost fromone end
to the other end (refer to Fig. 1). Wth this arrangenent, the flow channel
arranged on the downstream side of the nozzle 31 functions as the heating
channel 32 to apply heat to the fluid passing the flow channel. Merits of

rad ar OBSPCct o AR BAMIAG SaniiySRERR P BERRR e b et |

cartridge heater H generally has a | arge heat release value, and possible

t 0o condu/bdth Rsigince fofcogbspilahd thQBGRWARICERS, Hd ?duﬂ%oﬁb%?gts%éuoid3 drSarH e!d%’ in
the common bl ock body 4. In addition, for exanple, tubul ar heater may be

fittingly inserted over a side peripheral surface of the first bIock body
4, or Papllchicea samiepens aicthe Brst ek badnf sa asfodengteteitishistallock bodyak forafan ehche
first block body 4. [0028] Furthernmore, in this enbodi ment, as shown in

Fig. 5 - and Fig..8,.a second bl ock body (a dividing bl ock body) 5
b 1o o st g

for leIdm% ach of the vaporizing sections 3 is nounted on
the wupstream side of the first block body 4, nanely, one end surface 4a of

the {1 nai7pl ockrdgi 9t is MinkdRahouiliEasE s A
cyIindFic;F shape haV|d§ a smaller aneter tﬁ}n that o Fﬂﬁﬂwpirg?m%lock

body 4, and the inlet port Pl to be connected with the delivering channel
| c is botioedl dn additiorrber or pplntlitg bf ks isarthgsdinfracke] bahcNwarizngRbcdsred, kidy ( f our
in this enbodi nent) of |inear dividing channels 6
a cartridge heater HI of a lengthy shape to fit into the bore is inserted into the first block body 4 almost
from one end to the other end (refer to Fig. 1).  With this arrangement, the flow channel arranged on the
downstream side of the nozzle 31 functions as the heating channel 32 to apply heat to the fluid passing the
flow channel. Merits of this arrangement include that it is easy to process, easy to downsize in a radial
direction, possible to apply heat sufficiently because the cartridge heater H1 generally has a large heat
release value, and possible to conduct heat efficiently because the cartridge heater H1 is buried in the
oornnion block body 4. In addition, for example, a tubular heater may be fittingly inserted over a side
peripheral surface of the first block body 4, or a plate shaped heater may wrap a side peripheral surface of
the first block body 4.
[0028] Furthermore, in this embodiment, as shown in Fig, 5 - Fig, 7 and Fig. 8, a second block body

(a dividing block body) 5 for dividing the flow to each of the vaporizing sections 3 is mounted on the

upstream sid;: of the first block body 4, namely, one end surface 4a of the first block body 4.
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penetrate fromthe inlet port Pl toward the other end surface 5b of the
second bl ock body 5 slightly at an angle. The other end opening of each

di viding channel 6 is set at a position corresponding to an end opening of
each vaporizing section 3, and the other end surface 5b of the second bl ock
body 5 is mounted on the end surface 4a of the first block body 4 with
each of the axes aligned so that each dividing channel 6 1is in

comuni cation with each vaporizing section 3 respectively. [0030] It is
required that the first block body 4 and the second bl ock body 5 be nmade of

a mat ery th ' [ i-n. heat. r.esi ce and resistance [rosion
because[tmf(;2 ! a p?%%éea??@%f(%)ﬁdgi‘l llillhdd& dé)l\%ﬁﬁ%%gﬂansﬁ&m?@%%mﬁ%%gﬁﬁg%dy 4
and the second bl ock body 5. [0031] In addition, the second block body 5 is
so ar r dingbldck todp4, ahiaé infet a0 Pl heberdthedted #ACEe diiv@ing tidfinc] 14 1§ Bim& £eenkPdy 4
by being nounted on the first block body 4, and a bl ock for preheating H2
is further nounted on aside peripheral surface of the projecting portion
of t he Pagebers wr sunkace daly Then Fpbralilyd&r inpthis qbedimant} piglined diddingichannetsape of a

ring nmade of, for exanple, alum num and arranged to receive heat from the

first 0 heat the gas;|li.gquid mxture assing the
bl ock orﬁ%?gﬁgafﬁﬁégpg§1%86§£$é %ewgyg%ﬁ%P8fgﬁ§ﬁ8%hﬁWgb?@%%ﬁgg 1b&k body
5 separately fromthe first block body 4 is nainly because of the nerit
that itndlé gasythérng OPSidzWF eachividhy/dhiafs SIRNAQ! pofitidd QRLHBRIiA re Pl
to each gl11 vapori zi ng sgction 3. f%e div?dinga%ﬁggg&gody 5 a%ﬂbgﬁe irst
bl ock body 4 nné be made of the sane material or the different nmaterial.

[ 0033] opang©E eack vaporzing sedtion Bj aad the vhingadantice Biaf de stchmd biockbodpt mytedntéd om
each nozzle 31 fl ows al one

on the end surface 4a of the first block body 4 with each of the axes aligned so that each dividing channel 6

is in comnmumnication with each vaporizing section 3 respectively.

[0030] It is required that the first block body 4 and the second block body 5 be made of a material

that is superior in heat resistance and resistance to corrosion because of a property of the fluid flowing

inside the first block body 4 and the second block body 5.

[0031) In addition, the second block body 3 is so arranged to project from the end surface 4a of the
 first block body 4 by being mounted on the first block body 4, and a block for preheating H2 is further

mounted on a side peripheral surface of the projecting portion of the second block body 5. The block for

preheating H2 is in a shape of a ring made of; for example, aluminum, and arranged to receive heat from

the first block body 4 so as to preheat the gas-liquid mixture GL passing the block for preheating H2.

[0032] The reason to arrange the second block body 5 separately from the first block body 4 is

mainly because of the merit that it is easy to construct the dividing channel 6 from the inlet port P1 to each
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in each correspondi ng heating channel, the m st sprayed fromdifferent
nozzle 31 wll not be m xed, so the concentration of the mst wll be
generally uniform In addition, since the concentration of the mst to be
vaporized is uniform it is possible to vaporize the mst nore effectively,
at a low tenperature with a reduced thermal dose, conpared to using a
conventional arrangenent wherein the mst is vaporized at a tenperature
adj usted for the highest concentration. [0034] In addition, when conparing
vaporizer A having a plurality of heating channels 3 mﬁth a conventional

vapor i z8poRaY sRoPNe The ahidig bﬂ@l@ﬂ&i{? 5 aﬂdfﬂlea?ﬁrb?&ﬁ b§<§F wfetR ey ”OZZ-' e

for the conventional vaporizer a tot Cross sec ona area o
plurality of nozzles for this vaporizer A are the sane (the sane flomb, a
vapor i zesterialmp thetlifforent netezizll e, of the vaporizer A having a plurality of
heating channels 3, becomes smaller than that of the conventional

vaporl @g$bAlso internms _of this, vaporization can be conducted

ef fecti ArIhne g Hhis erpngoment sigee ke mistsprynddiom qach nozdediciiwsalone t hat

it is possible for nultiple heatlng channel s to conduct heat effectively

e ar guooR AR RRGH ol Mo b bRy PR P E 0 i SR

tenperature setting because a difference of a tenperature distribution in

t he heaticcogentuitnetlthe isistSvilbd pefdriBemifGARC hrokiditife s del PtefRa R r5af be
made thin, whereas the heating channel of the conventional vaporizer 12 is

| arge in dlaneter so it is difficult for the heat to be conducted to a
center ﬁ&ﬂpﬂ#ﬁé%@@@m@ﬂdspwﬁwsKh@@@@@&mymﬂcmmadmu@m%iMQhMEupgﬁHMMWWMSEtt|ng
to be hlgh in order to be tailored for the vaporization at the center part

of the ee%tthen‘gal %Qs%nc%mpared to using a conventional arrangement wherein the mist is vaporized at a
temperature adjusted for the highest concentration.
10034) In addition, when comparing vaporizer A having a phurality of heating channels 3 with a
conventional vaporizer having one heating channel, if a cross sectional area of a nozzle for the
conventional vaporizer and a total cross sectional area of a plurality of nozzles for this vaporizer A are the
same (the same flow), a vaporized amount per nozzle, of the vaporizer A having a plurality of heating
channels 3, becomes smaller than that of the conventional vaporizer. Also in terms of this, vaporization
can be conducted effectively at a low temperature.  As other factors, it is conceivable that it is possible
for multiple heating channels to conduct heat effectively because a contact area  of the fluid flowing
inside of the heating channels is large, and it is possible for multiple heating channels to lower the
temperature setting because a difference of a temperature distribution in the heating channel is small since

each of the heating channels can be made thin, whereas the heating channel of the conventional vaporizer
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[ 0035] More specifically, vaporization can be conducted at a | ower
tenperature conpared with a conventional vaporizer, so it is possible to
prevent a residue due to thernmal deconposition of the precursor and to
prevent clogging of the nozzle 3. Conversely, if the tenperature is set to
be the sane as that of the conventional vaporizer, it is possible for the
vapori zer A to flow nuch nore precursor than the conventional vapori zer
nanely a | arge amount of precursor flow can be flown. [0036] Furthernore,
even if one nozzle 3 is clogged, the precursor can flow fromthe ot her
nozzl e jBlarge SiQidnetet a%gy %mﬁﬂﬁ '

conpl etel y hal ted. §)[1gggﬁcmﬁ§<‘%@hén§§eﬁg%gﬁlgdgtﬁéae é)gfttgl 0 ?iggsvg%% zer Ain
accordance with this enbodinment will be explained with reference to a
resul t adiustée tengsehirnsiitg ©da digh frestddr o wasipred s i vapdribation aalieeién paim af the
vaporizer having a single nozzle and a single heating channel. [0038] In
this eigéﬁi nt, a systemshown in Fig. 9 was used. The reference code W
denot e &%ﬂﬁ%izer and the vaporizer of this enbodi nent or a conventi onal
vapori zer is arranged here. The reference code P denotes a pressure

d { | f
ig?zsrgﬁgagNFﬁldenﬁ?gg a ggkhgﬁgﬁg%% qhhﬁ%gd%%ggb?eno 3u?l UIé%%ﬁ%grlfor

an experinment having the sane vapor pressure as that of a precursor for
f or m ngomvestionil s kol ispbeibiit piesent MeliQUaEH tieftha dtdRpbsitdH bEthPHBGHHS OF
i ntroduci ng channel la of the vaporizer, and nitrogen gas is introduced

into the caner gas introducing channel |b. [0040] Al the elenents in this
exper i ARcHip prevent ag%pf ozzle 3. Conversely, if the temperature is set to be the same as that of the

conventional vaporizer, it is possible for the vaporizer A to flow much more precursor than the
conventional vaporizer, namely a large amount of precursor flow can be flown.

[0036] Furthermore, even if one nozzle 3 is clogged, the precursor can flow from the other nozzle 3,
so itis possible to reduce a risk that the operation is completely halted.

j0037] Next, more concrete effects of the vaporizer A in accordance with this embodiment will be
explained with reference to a result of an experiment conducted in comparison with a conventional
vaporizer having a single nozzle and a single heating charmel.

[0038] In this experiment, a system shown in Fig. 9 was used. The reference code MV denotes a
vaporizer and the vaporizer of this embodiment or a conventional vaporizer is arranged here. The
reference code P denotes a pressure sensor, MFC denotes a mass flow controller, LMFM denotes a liquid

flow meter and GMFM denotes a gas flow meter.

i3




Precursor flow 0.25, 0.5, 0.75,1.0,1.25 [g/mn] Carrier gas: 1 [SLM
Tenperature of flow controller of the vaporizer. 60 C] Tenperature of
vapori zi ng section of the vaporizer. 120 or 140 q Pipe tenperature on the
downstream si de (secondary side) of the vaporizer. 140 [ C] Back
pressure: 5 [Torr] [0041] A cycle of flowing the precursor for 1 mnin a
state of continuous flow of the carrier gas, and then ceasing flowi ng the
precursor for about 30 sec was repeated under the above-nentioned el enents,
and then the gas flow was neasured over tine by the use of the gas flow

meter Ghigyj arr (gzme&,ggr ' i . w of

t he precursor \;\qgsﬁ(g‘u 5 [g/mpaim%or eﬁ%ﬁ#@@%%ﬁé’?@r%arg%ﬁ%gg&dﬁ%P 0. 25
[g/min] for every cycle and the cycle was repeated until the precursor flow
r eac hedorlfor28ng 4 @mivonductofiéienanes irtrbduced infoties fqid\wrdRes inedR iz cBiBcIR6MAe |

Fig. 10 -Fig, 12. [0042] Since a certain amount of the Iiquid precursor
flowis introdyced peri, odr cally, if the liquid precursor i's vaporized
conpl etvéw,zer’tzﬁg FsdviniEusadantofhesraier eramtoiusing shanpeh b.v apor i zer i s
supposed to be 14 stabilized so that its measurenent waveformis a

rectan wagifQl B M, However, if the liquid
precurggﬂrélg]rs n\(ﬁ%ﬂ\%raporrégl Aﬁp&pn#&?ggs@ke%gas flow fI uctuates by an anopunt
of the liquid precursor that is not vaporized so that the neasurenent

wavef orm of t h@regasor lbwwWsewH 089S, 1WNELARMEnW th a | agged upper si de.

Carrier gas: 1 [SLM]

Temperature of flow controller of the vaporizer: 60 [°C]

Temperature of vaporizing section of the vaporizer: 120 or 140 [°C]

Pipe temperature on the downstream side (secondary side) of the vaporizer: 140 [°C]

- Back pressure: 5 [Torr]
!

[0041] Acycle of flowing the precursor for 1 min in a state of continuous flow of the carrier gas, and
then ceasing flowing the precursor for about 30 sec was repeated under the above-mentioned elements, and
then the gas flow was measured over time by the use of the gas flow meter GMFM arranged on the
downstream side of the vaporizer. The flow of the precursor was 0.25 [g/min] for the first cycle, and
increased by 0.25 [g/min] for every cycle and the cycle was repeated until the precursor flow reached 1.25
[g/min].  The results of the flow measurement are shown in Fig. 10 - Fig, 12.
[0042] Since a certain amount of the liquid precursor flow is introduced periodically; if the liquid

precursor is vaporized completely, the gas flow on the downstream side of the vaporizer is supposed to be
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[0043] Then Fig. 10 and Fig. 12 are conpared. Fig. 10 shows an experi nental
result conducted on the vaporizer of this enbodi nent when the vapori zing
section was set at 140 C, and Fig. 12 shows an experinental result
conducted on the conventional vaporizer when the vaporizing section was set
at 140 T. As is clear fromFig. 10, with the vaporizer of this enbodi nent
tur bul ence was hardly shown in the neasurenent waveform even though the
flow was increased up to 1.25 [g/min]. On the contrary, as shown in Fig.
12, with the conventional vaporizer the neasurenent waveform was stable
unti | tspBilibddQWihalBSmddsuRenfcdl! Wi LR HEST Xy ow
exceeded 0.5 [g/ m n], V\hieg{]\%pv?%glzgqtrhat vggg??zat Ff)n I no%l(%ap%lr;\g%’% ately
conducted. More specifically, the vaporizer of this enbodi nent produces an
ef f ect if hadiquit preoson tis 1ok vaposzddl complesly) the gar flawhinialaby af ahdet cOhy gqtid onal
vapori zer under the sane tenperature. [0044] In addition, Fig. 11 is an

experi nent al r?sult conducted on the vaporizer of this_ enbodi nent when a
t enper AFGHEOr gl ARt V@@B&%"Sﬁ SREFIERCIiAS fpReF Bei2as dow deromes yretable Withy t o

this result, the nmeasurenment waveformwas stable until the flow was 0.5
[g/niangﬁj hidfget 0 the conventional vaporizer. 15 Mre specifically, if
the flow'is the sane, it is possible for the vaporizer of this enbodi nent
to lower the tenperature conpared with the conventional vaporizer. [0045]
Fur t herfofd8e, Filhen g 16 hal¥8g. a2 sic gathgukddo nFig 10 kiRiwaeh atpefuBedl Skl dBntiub@doPf t he
inside of the wvaporizing section. Wile a |ow tenperature area of the
vaporizing section of the conventional vaporizer extends downstream a |ow
t enper AiegrRogeS, tis creedimeaiuhen shagoeriaing isesionvas set & 140BQ dindrEigt 12 shews aml y

experimental result conducted on the conventional vaporizer when the vaporizing section was set at 140 °C.
As is clear from Fig. 10, with the vaporizer of this embodiment, turbulence was hardly shown in the
measurement waveform even though the flow was increased up to 1.25 [g/min]. On the contrary, as
shown in Fig. 12, with the conventional vaporizer the measurement waveform was stable until the flow
was 0.5 [g/min] and turbulence was shown afier the flow exceeded 0.5 [g/min], which proved that
vaporization is not appropriately conducted. More specifically, the vaporizer of this embodiment
produces an effect that an amount of the flow is larger than that of the conventional vaporizer under the
same temperature.

[0044] In addition, Fig, 11 is an experimental result conducted on the vaporizer of this embodiment
when a temperature of the vaporizing section was lowered to 120 °C.  According to this result, the

measurement waveform was stable until the flow was 0.5 [g/min], similar to the conventional vaporizer.
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partially upstream and the other area is kept at a high tenperature. [0046]
This invention is not limted to the above-nenti oned enbodi nent. For
exanpl e, a nunber of vaporizing sections is not limted to four, and may
be any nunber, such as two or nine, as long as the design of the vaporizer
permts. A concrete exanple of a nozzle dianeter maybe, if the sane
vaporizing anount as that of a conventional single nozzle is expected,
about 0.7 tines as nuch as that of a single nozzle in the case of two
nozzl es, about 0.5 times as nmuch as that of a single nozzle in the case of
f our ; ; I 03 aff i ngl ein

t he cagg&gbﬁﬁﬁﬁgﬂggggﬁgiFQ?%%%%fﬂgﬁﬁggggy?%E%ﬁ%naI¥gg§§ﬁ?§#§%gf%$§g%# t he
heati ng channel contributes to a vaporizing effect. |In the case that a

t ot al dsgsetseoiipandivilateanedntional tap@izer. heat i ng channel s in accordance with
this invention is nmade to be smaller than a cross-sectional area of a
conventjonal single heating channel, if the flowis the sane, the flow
rate bdlRbs 1 Euherae i 1A eloyenSemaines! ERIaHS dsmbeionob foviedsoof the
cross-sectional area is snaller. If the flowrate becones fast, there is a
deneri t, i i -{.he ' IV he heat e decreases. However,
it is B%%@%%?%h?%-i%@?@%Qgﬁﬂ@&#%%%g%gﬁﬁgQé%%%ﬁ%%ﬁ%§0£%8gﬁ¥gl9%§W?8W§9 from
the nozzle 16 is snmaller, and the pressure reducing effect becones

domi narktends dowasttdr fodt @mbéating Q@S &b, vapsriArgN@ctdf Rhis BhbRGhenPlies §MHCI NG
the heat quantity given by the heater is outstanding and within a certain
limt. [0048] In addition, it is preferable that the heating sections are
f or med PrElkupsisam pd ths gihes ered iskephat ahigle tsmpemitrei ¢ circle in a cross-secti onal
view so as to nmake a distance froma heater to each vaporizing section
equal . dolgl Ne RS gv%agg@is%%ﬁﬁﬁggfogﬂe vt oS rbSuimen. Fr Sample 4 stber ©"Ce

of the st

of vaporizing sections is not limited to four, and may be any number, such as two or nine, as long as the
design of the vaporizer permits. A concrete example of a nozzle diameter may be, if the same vaporizing
amount as that of a conventional single nozzle is expected, about 0.7 times as much as that of a single
nozzle in the case of two nozzles, about 0.5 times as much as that of a single nozzle in the case of four
nozzies, and about 0.33 times as much as that of a single nozzle in the case of nine nozzles.

[0047] A cross-sectional area (diameter) of the heating channel contributes to a vaporizing effect,
In the case that a fotal cross-sectional area of multiple heating channels in accordance with this invention is
made to be smaller than a cross-sectional area of a conventional single heating channel, if the flow is the
same, the flow rate becomes fast for the heating channel of this invention whose cross-sectional area is
smaller. H the flow rate becomes fast, there is a demerit in that the heat quantity given by the heater

decreases. However, it is possible to improve the vaporizing efficiency because the spray from the nozzle
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heaters may be arranged to correspond to each vaporizing section so that a
di stance froma heater to the correspondi ng vaporizing section becones
equal (e.g., .if there are four vaporizing sections, there are four

heaters). Thus, heating to each vaporizing section becones equal as nuch as
possible so that it is possible to prevent heating unevenness and to
conduct vaporization effectively at a |ow tenperature. [0049] The first

bl ock body is not necessarily in a cylindrical shape, and may be in various
shapes such as a cuboid or a rectangular colum. The sane applies to the
second ip estradlgicd b ShanPs . e bl ock
body nay§%§&}%?g§?%ted.g?%%fg?h%3$? g%%%re,p#E%E%Qgﬁ%gﬁggg%gggagggp%bt
necessarily required, and each of the vaporizing sections nmaybe arranged
in a picfet etrphiciag th heaf quontitegiodn by thedeater isvutstandingedd @ithih b cdrtgintiggiui red to heat
each pipe respectively. [0051] In addition, if a filling material is
filled @ﬂﬁthe afgg%pg_chanpel, heat is easily conducted even though the
pressut®Bls | offp addiion. fids prefsbls that e hiealing sestions pe formed eotaensilssyarnsgic ang t her
vaporized The filling material is preferably made of titanium This is
becaus ' L Lo -n. ther n nee. Ln .17 addition, a
shape g?&$%ﬁ¥%%%%4%Ef%%ﬁ%ﬁéﬁﬁéégga?%ﬁﬂ%%%%%ggggéga%oﬁ“&%?ﬂﬁ?@?uggﬁgﬁg% and a
static mxer is nore preferable. Wth this arrangenent, since it is not
only eagl imtheamdhia thehbier Beaingsd@etmbada BrAsSHhe: il firdbio&k HREES Wlld 0SS
beconmes small, it is possible to, nore preferably, further vaporize the

| iquid precursor. [0052] Furthernore, if a filter is nounted on the

downst Peass Bples asmnger éo eamresppas tofeanh vaRaizipl ecctivresmrthat  disemdetfroof a beatetmtthng
channel, it is possible to renove the liquid precursor that fails to be

vapor i g&%&g&g@vgpggmg section becomes equal (e.g., if there are four vaporizing sections, there are four

heaters).  Thus, heating to each vaporizing section becomes equal as much as possible so that it is possible
to prevent heating unevenness and to conduct vaporization effectively at a low temperature,

[0049}] The first block body is not necessarily in a cylindrical shape, and may be in various shapes
such as a cuboid or a rectangular column.  The same applies to the second block body.  In addition, the
first block body and the second block body may be integrated.

[0030] Furthermore, these block bodies are not necessarily required, and each of the vaporizing
sections may be arranged in a pipe separately from cach other. In this case, it is required to heat each pipe
respectively.

[0051]) In addition, if a filling material is filled in the heating channel, heat is easily conducted even
though the pressure is low, so the liquid precursor can be, more preferably, further vaporized. The filling

material is preferably made of titanium.  This is because titanium is superior in thermal conductance, In
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gas-liquid mxture. [0053] In addition, it is a matter of course that this
vapori zer can be applied to not only a sem conductor manufacturing process
that treats a high-k nmaterial conprising a | ow vapor pressure naterial

but also for a general use such as vaporizing a liquid precursor in
addition to the sem conductor rmanufacturing process. [0054] In addition, a
concrete arrangenent of each section is not limted to the above-nentioned
enbodi ment, and nay be variously nodified without departing fromthe spirit
of the invention. PGOSSIBLE APPLI CATI ONS | N | NDUSTRY [ 0055] In accordance
W th U o) @Rk Ofthe filind $aB08 N rbreiehi 1) RY ko, ¥ BBOLIEA ok Btter RUAYEN! S
deterioration of a precursor while reducing a residue, reducing risk of
cl oggi ng, and easily increasing vaporization flow so that the precursor
can be prigrans. z ddthahie pranizdnkent sineedit sedt dnbatasyty cortipiethaheat @nderliSw Gloddubdhut 1. A
vaporizer conprising an inlet port for introducing a precursor in a liquid
phase or a gas-liguid mxture phase, a vaparizing section for vaporizing

t he pr@%ﬂ @%?mﬁp?@ﬁ@@ﬁﬂ@ > PO toEprclerbly figthervarorize the iquidpsycrsorand  an
outl et port for delivering the precursor vaporized by the vapori zing
sectiofgpsaNd  GAHeARNE iR id A Jn&@ n%%o%%ﬂ%%%%@ﬂlgggzﬁe%réx L 1 b} OW
channel type conprising a nozzl e for sprayi ng € precursof and "8 fikat i ng
channel arranged on the downstream side of the nozzle continuously thereto,
a pl ursit dftahcating ehypoel,ivis pesible &1 remonee (B liqidgRdursd? e b 8 vieine amoidige i Nl et
port and the outlet port and each

gas-liquid mixture.

[0053] In addition, it is a matter of course that this vaporizer can be applied to not only a
semiconductor manufacturing process that treats a high-k material comprising a low vapor pressure
material, but also for a general use such as vaporizing a liquid precursor in addition to the semiconductor
manufacturing process,

[0054] In addition, a concrete arrangement of each section is not limited to the above-mentioned
embodiment, and may be variously modified without departing from the spirit of the invention,
POSSIBLE APPLICATIONS IN INDUSTRY

[0055] In accordance with this invention, it is possible to provide a vaporizer that prevents
deterioration of a precursor while reducing a residue, reducihg risk of clogging, and easily increasing

vaporization flow so that the precursor can be vaporized even with a reduced heating temperatuzre .
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vapori zing section is arranged so the precursor flow through vaporization
sections are independent of each other. 2. The vaporizer described in
claim1l1, conprising a single first block body where each of the vaporizing
sections is formed, wherein vaporization is pronoted in each of the

vapori zing sections by applying heat to the fast bl ock body. 3. The

vapori zer described in claim2, further conprising a second bl ock body
where a dividing channel for dividing the precursor fromthe inlet port to
each of the vaporizing sections is forned, wherein the second bl ock body
is arranged on the upstream side of~thewdirst block body. 19

L. A vaporizer comprising an inlet port for introducing a precursor in a liquid phase or a gas-liquid
mixfure phase, a vaporizing section for vaporizing the precursor arranged on the downstream side of the
inlet port, and an outlet port for delivering the precursor vaporized by the vaporizing section, and

characterized in that the vaporizing section is of a flow channel type comprising a nozzle for spraying the
precursor and a heating channel arranged on the downstream side of the nozzle continuously thereto, a
plurality of vaporizing sections arranged in parallel between the inlet port and the outlet port and each
vaporizing section is arranged so the precursor flow through vaporization sections are independent of each

other.

2. The vaporizer described in claim 1, comprising a single first block body where each of the
vaporizing sections is formed, wherein vaporization is promoted in each of the vaporizing sections by

applying heat to the first block body.

3. The vaporizer described in claim 2, further comprising a second block body where a dividing

channel for dividing the precursor from the inlet port to each of the vaporizing sections is formed, wherein

the second block body is arranged on the upstream side of the first block body:
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