
SPECIFICATION  Liquid Material Vaporizer  FIELD OF THE ART [0001] This
invention relates to a vaporizer for vaporizing various kinds of a liquid
precursor used  for, for example, a semiconductor manufacturing process.
BACKGROUND ART [00021 Conventionally, this kind of vaporizer has an
arrangement wherein a gas-liquid mixture  comprising a liquid precursor and
a carrier gas used for forming a film is discharged from a nozzle so as to
be depressurized, and then heat is applied by a heating channel arranged on
a downstream side of the  nozzle so as to 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 has low vapor
pressure. Asa result, the following problem is generated more than ever
before. [00041 More specifically, the liquid precursor has to be at a high
temperature in order to be vaporized  because it has a low vapor pressure.
However, 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  as to be a residue. Asa result, the nozzle might be
clogged or a particle might be produced. 1 [0005] Furthermore, since a
conventional vaporizer is of a single nozzle stracture, if a nozzle is  



clogged, there would be a problem in that it becomes impossible to continue
vaporization, and operation is  halted almost completely. Especially in a
semiconductor manufacturing process, it is not preferable to  halt the
operation. [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 to 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  2 9 



[0008] The present claimed invention intends to solve all of the problems
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 comprises an inlet port for  introducing a precursor in a
liquid phase or a gas-liquid mixture 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 is 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, 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. [0010] In accordance with this
arrangement, the precursor flow through the plurality of vaporizing
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 nozzles
will  not be mixed, so the concentration of the mist will be generally
uniform. In addition, since the  concentration of the mist to be vaporized
is uniform, it is possible to more effectively vaporize the mist, at a  3
low temperature with a reduced thermal dose, compared with using a
conventional arrangement wherein  



the mist is vaporized at a temperature adjusted for the highest
concentration. [0011] The improvement of effective vaporization of this
invention can also be explained from  another point of view. More
specifically, in the case of comparing 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 same flow)
for both vaporizers, it is possible for the vaporizer having a plurality
of heating channels to conduct vaporization effectively at a low
temperature 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
temperature distribution becomes small. Also in terms 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  thereof, and it is necessary to
adjust the setting temperature to be high in order to be tailored to the
vaporization at the center part of the heating channel. [0012] As a result
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  4 invention to flow much more of the precursor than the
conventional vaporizer, namely a large amount of  



precursor flow can be flown. [0013] Furthermore, even if one nozzle is
clogged, precursor can flow from another nozzle, so it is  possible to
reduce a risk that the operation is completely halted. [0014] In order to
simplify a heating structure or a flow channel structure of the vaporizing
section  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 common block body) where each of the vaporizing sections is formed,
and to  promote vaporization in each of the vaporizing sections by applying
the heat to the first block body. [0015] In order to make it possible to
form a flow channel to divide the precursor from 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 nozzle. Conversely, if the
temperature is  5 set at the same as that of the conventional vaporizer, it
is possible for the vaporizer of this invention to f low  much more of the
precursor, namely a large amount of precursor flow can be flown. 



Furthermore, even if one nozzle is clogged, the precursor can flow from
another nozzle so  that it is possible to reduce a risk that the operation
is completely halted. 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
is 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 is 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 pattern diagram of a performance
experiment system of the vaporizer in  accordance with this embodiment. 6
Fig. 10 is an experimental result showing a performance of the vaporizer in
accordance with  this embodiment by the use of the performance experiment
system shown in Fig. 9. 



Fig. 11 is an experimental result showing a performance of the vaporizer in
accordance with  this embodiment by the use of the performance experiment
system shown in Fig. 9. 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 channel and
the  vaporizer in accordance with this embodiment. Fig. 14 is a general
view showing an example of another conventional vaporizer.  BEST MODES OF
EMBODYING THE INVENTION [0018] 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). 7 [0020] Concretely, the vaporizer A comprises, as shown in Fig.
1, a vapor liquid mixing mechanism  1 that mixes the precursor (also refer
to as a liquid precursor) LM in a liquid phase with a carver gas CG so  



as to produce a gas-liquid mixture GL, and a vaporizing body mechanism 2
that vaporizes the liquid  precursor LM contained in the gas-liquid mixture
GL so as to make it in a state of a gas phase (also referred  to as a
precursory gas) and then to discharge the precursory gas GS outside, namely
into a vacuum  chamber together with the carrier gas CG [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 la and a carrier gas introducing
channel lb communicate. Then, as mentioned above, the liquid  precursor LM
and the carrier gas CG are mixed in this gas-liquid mixing chamber 13.
Thus, a produced  gas-liquid mixture GL is delivered through a delivering
channel Ic 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 1c
and/or a vaporizing section,  including a nozzle 31, may be purged. [0022]
The vapor liquid mixing mechanism I 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  8 piezoelectric actuator 122 and controls an opening
degree of a valve arranged at the liquid precursor  introducing channel la
or the like so asto control the flow. [0023] Meanwhile, the vaporizing body
mechanism 2 comprises an inlet port PI for introducing the  



gas -liquid mixture GL, 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 mixture GL, and an outlet port P2 for  delivering the
precursory gas GS vaporized by the vaporizing section 3. [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 PI 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 single first block body (common block  body) 4. 9
[0026] The first block body 4 is, for example, in a shape of a cylinder
made of metal that is superior  in both resistance to corrosion and thermal
conductivity, and the four vaporizing sections 3 are arranged in  parallel
to a center axis of the fast block body 4 so as to penetrate the first
block body 4 from an end  



surface 4a to the other end surface 4b. [0027] The nozzle 31 is formed by
narrowing down a diameter 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 Hl 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 Hl generally has a large heat  release value, and possible
to conduct heat efficiently because the cartridge heater Hl is buried in
the  common 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 side of the first block body 4, namely, one end surface 4a of
the first block body 4. 10 [0029] The second block body 5 is in a
cylindrical shape having a smaller diameter than that of the  first block
body 4, and the inlet port P1 to be connected with the delivering channel
lc is formed at a center  part of one end surface 5a Then a plurality (four
in this embodiment) of linear dividing channels 6  



penetrate from the inlet port PI toward the other end surface 5b of the
second block body 5 slightly at an  angle. The other end opening of each
dividing 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 block
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  is in
communication 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 5 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 aside 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 GLpassing the
block for preheating H2. [0032] The reason to anange 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 PI
to each  11 vaporizing section 3. The dividing block body 5 and the first
block body 4 may be made of the same  material or the different material.
[0033] In accordance with this arrangement, since the mist sprayed from
each nozzle 31 flows alone  



in each corresponding heating channel, the mist sprayed from different
nozzle 31 will not be mixed, so  the concentration of the mist will be
generally uniform. In addition, since the concentration of the mist to  be
vaporized is uniform, it is possible to vaporize the mist more effectively,
at a low temperature with a  reduced thermal dose, compared to using a
conventional arrangement wherein the mist is vaporized at a  temperature
adjusted for the highest concentration. [0034] In addition, when comparing
vaporizer A having a plurality 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  12 is
large in diameter so it is difficult for the heat to be conducted to a
center part thereof and it is necessary to  adjust the temperature setting
to be high in order to be tailored for the vaporization at the center part
of the  heating channel. 



[0035] More specifically, vaporization can be conducted at a lower
temperature compared with a  conventional vaporizer, so it is possible to
prevent a residue due to thermal decomposition of the precursor  and to
prevent clogging of the nozzle 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 it is possible to reduce a risk that the operation is
completely halted. [0037] 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 channel. [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, NEC denotes a mass flow controller, LMFM denotes a liquid  flow
meter and GMFM denotes a gas flow meter. 13 [0039] The liquid precursor for
an experiment having the same vapor pressure as that of a precursor  for
forming a semiconductor element is introduced into the liquid precursor
introducing channel la of the  vaporizer, and nitrogen gas is introduced
into the caner gas introducing channel lb. [0040] All the elements in this
experiment are as follows.  



Precursor flow: 0.25, 0.5, 0.75,1.0,1.25 [g/min]  Carrier gas: 1 [SLM]
Temperature of flow controller of the vaporizer. 60 C]  Temperature of
vaporizing section of the vaporizer. 120 or 140 q Pipe temperature on the
downstream side (secondary side) of the vaporizer. 140 [  C]  Back
pressure: 5 [Torr] [0041] A cycle 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  [9/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  14 stabilized so that its measurement waveform is a
rectangular waveform with a flat upper side. However,  if the liquid
precursor is not vaporized completely, the gas flow fluctuates by an amount
of the liquid  precursor that is not vaporized so that the measurement
waveform of the gas flow becomes unstable with a  jagged upper side. 



[0043] Then Fig. 10 and Fig. 12 are compared. Fig. 10 shows an experimental
result conducted on  the vaporizer of this embodiment when the vaporizing
section was set at 140 C, and Fig. 12 shows an  experimental result
conducted on the conventional vaporizer when the vaporizing section was set
at 140 T.  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 after 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 T. According to
this result, the  measurement waveform was stable until the flow was 0.5
[g/min], similar to the conventional vaporizer.  15 More specifically, if
the flow is the same, it is possible for the vaporizer of this embodiment
to lower the  temperature compared with the conventional vaporizer. [0045]
Furthermore, Fig. 13 shows a simulation of temperature distribution of the
inside of the  vaporizing section. While a low temperature area of the
vaporizing section of the conventional vaporizer  extends downstream, a low
temperature area of the vaporizing section of this embodiment lies only  



partially upstream and the other area is kept at a high temperature. [0046]
This invention is not limited to the above-mentioned embodiment. For
example, a number  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 maybe, 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  nozzles, 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
total 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. If 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  16 is smaller, and the pressure reducing effect becomes
dominant if the flow rate is increased, as long as an  effect of reducing
the heat quantity given by the heater is outstanding and within a certain
limit. [0048] In addition, it is preferable that the heating sections are
formed rotationally-symmetric on a  concentric circle in a cross-sectional
view so as to make a distance from a heater to each vaporizing section
equal, in the case that the heater is arranged to surround a circumference
of the first block body. Multiple  



heaters may be arranged to correspond to each vaporizing section so that a
distance from a heater to the  corresponding vaporizing 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. [0050] Furthermore, these block bodies are not
necessarily required, and each of the vaporizing  sections maybe arranged
in a pipe separately from each 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  17 addition, a
shape of the filling material is represented by, for example, a ball, and a
static mixer is more  preferable. With this arrangement, since it is not
only easy to conduct the heat under low pressure but  also pressure loss
becomes small, it is possible to, more preferably, further vaporize the
liquid precursor.  [0052] Furthermore, if a filter is mounted on the
downstream side of the nozzle, for example, near an  exit of a heating
channel, it is possible to remove the liquid precursor that fails to be
vaporized among the  



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, reducing risk of
clogging, and easily increasing  vaporization flow so that the precursor
can be vaporized even with a reduced heating temperature. 18 CLAIMS  1. A
vaporizer comprising an inlet port for introducing a precursor in a liquid
phase or a gas-liquid  mixture 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 fast 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. 19 


