APPARATUS AND METHOD FOR DETECTI NG VAPORI ZED GAS Background of the
I nvention The present invention relates to an apparatus and nethod for

detecting a conponent of a specinen of Iliquid or solid or the specinen
itself by vaporizing 5 the conponent of the specinen or the specinen
itself. In a conventional apparatus.fer_analyzing a vapor froma sanple

as discl osed by US-A-5552600, the sanple is heated by a heater arranged at
an upstream side in a carrier gas flow direction with respect to 10 the
sanple, and a carrier gas flows through the sanple to carry the vapor from
the sanple to &hPARSHAIUPafNGhMESEAD PR S THET BIG SIARSRAERY TS t he

I nvention An object of the present invention is to 15 provide an apparatus
and nmethod for detecting a conponent of a substance or the substance
itself by wvaporizing the conponent of the substance or the substance

itsel f, by which,appasatescpadiethedoan accuracy of detecting the
conponent of the substance or 20 the substance itself is inproved.

According to the inventh@nprasgrthedveatiofdetechitBg aocanpapeatatuscl udi ng
the substance itself) of a substance (of liquid or solid) on a front

surface of ahsubsthaderogoaptestnggt hecshppsent: ofr anspecimeg of2 the
substrate with the substance thereon into a vaporizing section, heating
t he substanceiduidher yeposdi srnghseepeatimaen thaeltfheyceapomentings vaporized
5 the component of the specimen or the specimen itself.
In a conventional apparatus for analyzing a
vapor from a sample as disclosed by US-A-5552600, the
sample is heated by a heater arranged at an upstream
side in a carrier gas flow direction with respect to
10 the sample, and a carrier gas flows through the sample

to carry the vapor from the sample to an

ionization/reaction region.

Brief Summary of the Invention
An object of the present invention is to
15 provide an apparatus and method for detecting a
component of a substance or the substance itself by
vaporizing the component of the substance or the
substance itself, by which apparatus and method an
accuracy of detecting the component of the substance or
20 the substance itself is improved.
Bccording to the invention, a method for
detecting a component (including the substance itself)
of a substance (of liquid or solid) on a front surface

of a substrate, comprising the steps of: transferring



fromthe substance in the vapori zing section, feeding 5 the conponent

. vaporized fromthe substance in the vaporizing section to a detecting
section, and detecting the vaporized conponent in the detecting section.
If in the step of feeding the conponent 10 vaporized in the vapori zing
section, a gaseous nmatter (may be thejatnosphere or other than _
conponent (s) of the substance to be detected) other than the vaporized

conponent i steepplibedrheward:hhensubshanae cien thRe e cWaRPHIZiNg section to be
fed with the vaporized 15 conponent toward the detecting section, the

vapori zati onve@potrheingnpenenbni shageeher ahedsudld shhe ivapeL zed conponent
is stably fed toward the detecting section. If the gaseous matter is

suppl i ed towaagdotbgingubstanes Epommatr adeakbypeukar %@d%agb&Hz%%spect to
20 the substance in aradially inward direction of the substance as seen

in a stackinfrdirebéi sobstambechnt bRe sdpstaneagasdcthensubskhatg are
stacked, the vaporized conponent is restrained from being discharged out

of the vapotheiognsesthonvapbhosedbeirog trd tasetdntbeigbtdeat ecting
section and/or frombeing diffused or distributed in all radial directions
froma substamratiyoraecaliocentes déttbeisgbstancen,| kntthe gaseous
matter is prevented from passing through the - 3 substrate in a stacking
direction i rfskeechinhethgubspanceedndorpensubsinat beadetstacked, the
substrate is prevented from being cooled by the gaseous matter,
section.
If in the step of feeding the component
10 vaporized in the vaporizing section, a gaseous matter
(may be the atmosphere or other than component(s) of
the substance to be detected) other than the vaporized
component is supplied toward the substance in the
vaporizing section to be fed with the vaporized
15 component toward the detecting section, the
vaporization of the component is accelerated, and the
vaporized component is stably fed toward the detecting
section. If the gaseous matter is supplied toward the
substance from a radially outer side with respect to
20 the substance in a radially inward direction of the
substance as seen in a stacking direction in which the
substance and the substrate are stacked, the vaporized
component is restrained from being discharged out of
the vaporizing section without being fed toward the
25 detecting section and/or from being diffused or
distributed in all radial directions from a

substantially radial center of the substance. If the

gaseous matter is prevented from passing through the



and the vaporized conmponent is restrained frombeing 5 m xed with a
conponent of the substrate. If the gaseous matter to be fed with the
vapori zed conponent fromthe vaporizing section toward the detecting
section is prevented frombeing supplied to a reverse surface of the _
substrate opposite to the front surfgc? 10 in a stacking direction in which
the substance and the substrate are stacked so that the gaseous natter is

prevent ed 1 ogppasat80:hNEoUglklRgSUOSEERL B4 Nl I o5l 3gKI ng diecti on,
te (0]

the substrate is preven rom i Nng unnécessarily cooled by the gaseous

matter, and dgnthen¥apahhzedoCoBRBeakel § LestEaland trampelng gixed with

a conponent of the substrate. In the step of heating the SubsStance, the

subst ance iSiérﬁ@@%@ﬁ@@dbfr@mrBgﬁﬁggcggﬁEdeB?rQXet aggouge@E%Qe 0 that the

substance is prevented from bei ng heat ed through the substraté in a

stacking di reedi ofli fapyhi cbal Benpuhshanse 2adcliensubSLbAl fedhg Stacked,
the substrate is restrained from being unnecessarily heated. in the

step of heatminged heiskhbst apegondnt e¥etfe supkacgref the syhstrate opposite
to the front 25 surface in a stacking direction in which the substance and

the substratgasseustagkedri soheat edabyithetheayapeperay WohpogefoNt act
thermal conduction on the reverse surface so the substance is heated from

the reverse fram e faspotbr bwughsébeisubsbwake thet herstagking direction,
the substance is heated with high heating efficiency. If in the step of
heati ng the sadsstamces phevented from being supplied to a reverse
surface of the substrate opposite to the front surface
10 in a stacking direction in which the substance and the
substrate are stacked so that the gaseous matter is
prevented from passing through the substrate in the
stacking direction, the substrate is prevented from
being unnecessarily cooled by the gaseous matter, and
15 the vaporized component is restrained from being mixed
with a component of the substrate.

If in the step of heating the substance, the
substance is irradiated by a radiant heat energy to be
heated so that the substance is prevented from being

20 heated through the substrate in a stacking direction in
which the substance and the substrate are stacked, the
substrate 1s restrained from being unnecessarily heated.

If in the step of heating the substance, a
reverse surface of the substrate opposite to the front

25 surface in a stacking direction in which the substance
and the substrate are stacked is heated by the heat
energy with a contact thermal conduction on the reverse

surface so the substance is heated from the reverse



substance is irradiated by a radiant heat energy to be 5 heated so that

., the substance is prevented from bei ng heated through the substrate in a
stacking direction in which the substance and the substrate are stacked,
and another heat energy is applied to a reverse surface of the substrate
opposite to the front surface in the_1Q stacking direction so that the
substance is heated from the reverse surface through the substrate in the

stacki ng diregkEgBe theosdhstanceybschaated Wit %Q%ck?n%h?%reQ%a. ng

efficiency. If the nethod further conprises the step o changi ng

di stance betw@@nshbgtgﬂeét&atﬁeaaédaw1%ﬁth1§9Uh%%tE%@ Qenerating a rad'a”t
heat energy to heat the substance so that an ampunt “of the radi"ant heat

energy per unit tine perhﬁdtﬁersbegtb@ghbeelﬁgb%%@n%%b@%an%gang%%b'e in
accordance with a kind of the conponent 20 to be detected, a plurality of

t he ki nds ofsthbetanosposentreanabeddpiest eddegnreekhy %M%Bg@e%ﬁe%%lve
opti mum tenperature conditions or tenperature changing manners. The

changi ng of héetdistantkatayhbesppetansedisbgieenheat ifrgmt beisybst ance
and/ or while heating the 25 substance, in accordance with a kind of the
component tlhedecdetiectegh thei subberstepinfadeteeking theevapeoni z2ad
conponent, a gaseous pressure in the detecting section - 5 is |less than
the at nosphevhitchpressusebstapaet andl theessbseratet heevaparikzad eadponent is
increased to be easily detected. If in the step of heating the
another heat energy is applied to a reverse surface of
the substrate opposite to the front surface in the
10 stacking direction so that the substance is heated from
the reverse surface through the substrate in the
stacking direction, the substance is heated with the
highest heating efficiency.
If the method further comprises the step of
15 changing a distance between the substrate and a heat
scurce for generating a radiant heat energy to heat the
substance so that an amount of the radiant heat energy
per unit time period for heating the substance is
changeable in accordance with a kind of the component
20 to be detected, a plurality of the kinds of the
component can be detected correctly with respective
optimum temperature conditions or temperature changing
manners. The changing of the distance may be performed
before heating the substance and/or while heating the
25 substance, in accordance with a kind of the component
to be detected.
If in the step of detecting the vaporized

compcnent, a gaseous pressure in the detecting section



substance, a gaseous pressure in the vaporizing section 5 is |less than the
atmospheric pressure, the vaporization of the conponent is accelerated. I|f
in the step of feeding the conmponent, a gaseous pressure in the detecting
section is | ess than a gaseous pressure in the vaporizing section, a flow
of the vaporized 10 conponent from thecvaporizing section to the detecting
section is accelerated. If the nethod further conprises the step of

renoving thejsubstsatpahl 0Lt Ren¥8pRELZENG ra8shiran sahher sthe step of
heating the substance, and 15 transferring another substraté w th another

substance tfheseonrknbe the vaporizbAJcsApbhefe ASCondi-agsta thepgnvention,
an apparatus for detecting a conponent (1ncluding the substance itself)

of a substanses{Df héfebte@l SOFi d) PReastegnbrsyehacgy 2Qe0f a substrate,
conprises, a vaporizing section including a substrate hol der adapted to

hol d ther eonsubdieasubst & agsvbtd bhessubst @HCEhéheéﬁeﬂiz@naeéb@EiBHr
generating a heat energy to heat the substance on the subStrate held on

the subst5atis hbéslertisent biae & beo25hepipopestsiseyapnei zegdokh oAt bR
substance held on the substrate holder, and a detector for detecting the

vapori zed comporientcombpondet vapostes hgrseetii onTEnchugdrs apepnbet - 6 port
opening to supply a gaseous matter (may be the atnosphere or other than
conponent (s)fafdihe shdstempenenn, be gesectedprosberet hanthbe vapori zed
conponent for
detecting secticn is less than a gaseous pressure in
the vaporizing section, a flow of the vaporized
10 component from the vaporizing section to the detecting
section is accelerated.
If the method further comprises the step of
removing the substrate from the vaporizing section
after the step of heating the substance, and
15 transferring another substrate with another substance
thereon into the vaporizing section,
According to the invention, an apparatus for
detecting a component (including the substance itself)
of a substance (of liquid or solid) on a front surface
20 of a substrate, comprises, a vaporizing section
including a substrate holder adapted to hold thereon
the substrate with the substance thereon, a heater for
generating a heat energy to heat the substance on the
substrate held on the substrate holder so that the
25 component is vaporized from the substance held on the
substrate holder, and a detector for detecting the

vaporized component.

If the vaporizing section includes an inlet



the substance held on the substrate holder so that the 5 gaseous matter is
fed wth the vaporized conponent toward the detector, the vaporization of

t he conponent is accelerated, and the vaporized conponent is stably fed
toward the detecting section. If the inlet port is arranged to open at a

10 radially outer side with respect tocthe substance on the substrate held
on the substrate holder as seen in a stacking direction in which the

subst ance angofbeopéﬂpﬁgrggesgbgl?agcgggeggstﬁg%tggeéﬁg§eggstg%tter i's

supplied toward the subStance on e Substrate hel 5 the substrate

hol der in a éﬁﬂb@ﬁﬁ&rénﬁﬁrQtﬂbieﬁhbﬁncgﬁpohgﬁtﬁBpSE?nEﬁeagu?Q%anQ.the

stacking direction, the vaporized conponent is restrailne rom bei ng

di scharged edtbefdébecva@er behag sREhI @AW, LPBOYE LBgi eamb%ﬁehgw%‘é the
detecting section and/or from being diffused or 20 distributed in al

radi al directhonsubsoanae Bebat ant LAkl ¥upadir-ateCrRLBE -0kt RRaSUPRLaNcCe. | f
the inlet port is arranged to prevent the gaseous matter from passing

through the gabstuateatetd 08 the swbstratevhpbderetincampbacking direction
in which the 25 substance and the substrate are stacked, the substrate is

prevent ed f roowded nighe odd edcbyr | hehgasepusi patien, of apdet B@m?@ﬁ@ﬁEZEd
conponent is restrained frombeing mxed wth a conponent of the
substrate. |¥stdrcéldmitedy apdrthésvapoanged tomporeendtishetgasgous matter
to be fed with the vaporized conponent toward the detector from being
suppl i ed to %ed everaed stird adetoftihg section.
If the inlet port is arranged to open at a
10 radially outer side with respect to the substance on
the substrate held on the substrate holder as seen in a
stacking direction in which the substance and the
substrate are stacked so that the gaseous matter is
supplied toward the substance on the substrate held on
15 the substrate holder in a radially inward direction of
the substance as seen in the stacking direction, the
vaporized component is restrained from being discharged
out of the vaporizing section without being fed toward
the detecting section and/or from being diffused or
20 distributed in all radial directions from a
substantially radial center of the substance. If the
inlet port is arranged to prevent the gaseous matter
from passing through the substrate held on the
substrate holder in a stacking direction in which the
25 substance and the substrate are stacked, the substrate
is prevented from being cooled by the gaseous matter,

and the vaporized component is restrained from being

mixed with a component of the substrate. If the inlet



substrate held on the substrate hol der opposite to the 5 front surface in a
. stacking direction in which the substance and the substrate are stacked,
the substrate is prevented from being unnecessarily cooled by the gaseous
matter, and the vaporized conponent is restrained frombeing mxed with a
conponent of the 10 substrate. If the knlet port is capable of having an
opening area sufficiently large for introducing the substrate from an

out si de of tﬁ@r@pﬂgréEHﬁnﬁ@HotBhEre§HH§t%ﬁ%egﬁgkgﬁ% h@%%%@htbh%eopening
area, a structure 15 of the apparatus is significantly sinplified although

having the iptetwpert ther vipbroddai REmbRAHRS@BUS rdMhkeHekRE] t-he
apparatus. If the inlet port is arranged to surround the front surface as

seen in a stagkmhngedhgestppnikd whi ghregBrthesgubatance apd the substrate
are stacked, the vaporized conponent is restrained frombeing diffused or

distributed smbatradéaheliresttns ohbbheasubabanee. oppbstihe kBl eheports may
include at |east three sub-inlet ports arranged to surround the front

surface a5 seeontns2bfibe shagksbgcHingctiescthbnt he ¥BPERi ZhRg section
i ncl udes an outlet port through which the vaporized conponent is allowed
to flow t owasub$bendet estiothe andbst hetoubket spatkeds sHer supdedaby the
inlet port as seen - 8 in the stacking direction, the vaporized conponent
is securel ylgutdedenowdr rohebeing etnpeceésbyrihe gastedsbynahter.
gaseous matter, and the vaporized component is
restrained from being mixed with & component of the
10 substrate.
If the inlet port is capable of having an
opening area sufficiently large for introducing the
substrate from an outside of the apparatus onto the
substrate holder through the opening area, a structure
15 of the apparatus is significantly simplified although
having the inlet port for introducing the gaseous
matter into the apparatus.
If the inlet port is arranged to surround the
front surface as seen in a stacking direction in which
20 the substance and the substrate are stacked, the
vaporized component is restrained from being diffused
or distributed in a radial direction of the substance.
If the inlet ports may include at least three sub-inlet
ports arranged to surround the front surface as seen in
25 the stacking direction. If the vaporizing section
includes an outlet port through which the vaporized

component is allowed to flow toward the detector, and

the outlet port is surrounded by the inlet port as seen



|f the heater is capable of generating a 5 radi ant heat energy as the heat

. energy by which radiant heat energy the substance is irradiated to be
heated so that the substance is prevented from being heated through the
substrate in a stacking direction in which the substance and the substrate
are stacked, the 10 substrate is restrgined from being unnecessarily
heated. |If the heater is arranged to be contactable wth a reverse

SupLace are of Lhe SUBEkiALeqBeldrolnl NeneSIBLEaLENaAgLapROSLe TO the

substance on the front sufface rna éta iTection tn ich™t he

substance 15,andLig subatsate.arq shacked;se phat Lbegubstance is heated

fromthe reverse surface through the substrate” in the stacking direction
with a contagittbermal conduction between the heater and the reverse
surface area, the substance is heated with high heating 20 efficiency. If

the heater is capable of ggaeraiisng as ragdhsnk BeakROELAY~ES,the heat
energy by which radiant heat energy the substance’is |rra8 ated to be

heated sos thadiike §@£§t@ﬂ§§gy8a§r€M§nE§Qtféﬁ@k@?iBg heatgrdrgaiLhrough the
substrate in a stacking direction in which the Substance and the substrate

are stacked, heat eqapyhethdeatbengrgy 19 Derapphted t9 Ber g¥gLsg syrface
of the substrate held on the substrate hol der opposite - 9 to the front

surface in theasstideki agosltsecti Do sPetvbatedt heosubst agceehseheated fromthe
reverse surface through the substrate in the stacking direction, the
through the substrate in a stacking direction in which
the substance and the substrate are stacked, the
10 substrate is restrained from being unnecessarily heated.

If the heater is arranged to be contactable
with a reverse surface are of the substrate held on the
substrate holder opposite to the substance on the front
surface in a stacking direction in which the substance

15 and the substrate are stacked sc that the substance is
heated from the reverse surface through the substrate
in the stacking direction with a contact thermal
conduction between the heater and the reverse surface
area, the substance is heated with high heating

20 efficiency.

If the heater is capable cof generating a
radiant heat energy as the heat enerqgy by which radiant
heat energy the substance is irradiated to be heated so
that the substance is prevented from being heated

25 through the substrate in a stacking direction in which
the substance and the substrate are stacked, and
another heat energy to be applied to a reverse surface

of the substrate held on the substrate holder opposite



substance is heated with the highest heating efficiency. 5 If at |east one
. of the substrate holder and the heater capable of generating a radiant

heat energy as the heat energy to heat the substance through irradiating
t he substance by the radi ant heat energy and/or thermal conduction through
the substrate whose 10 reverse surfaceq s irradiated by the radi ant heat
energy is novable to change a distance between the substrate and the

heater so thab aReamRuht Qlirifiee HNadigl healiSRe A% a1 Hid, til period
for heating the substance fromthe heater is changeable in 15 accordance

with a kind ehet Bebeeapesent heaheqdetest ede ra Rl Al Qe the kinds of
t he conponent can be detected correctly with respective optinmum

tenperature tpesdyhi @RS eubkeFRELALW € hehaRGicng nARBNGLSt iEhe tgisStance is
changeabl e before heating the substance 20 and/or while heating the

substance. |subbeadetegbohenfehudes hannhexhaysitishg hda\ice e%rfri%'l%%g;yﬁt a

downstreamside in a flow direction of the vaporized conponent wft
respect t6 a position Ifherelthetvaper bfe@heoBpeReRt tieS hdetast agdby the 25

detector, to discharge the vaporized conponent to an outside of the
appar at us i ntkacheatsannepabhat o ggaseausnpr assuteaat hbatpesictigyn is |ess
than the atnospheric pressure, a partial pressure of the - 10 vaporized
conmponent i sagntheabedtt enbeggaspl pedet ebtedubsttinthettlebaghor incl udes an
exhausting device arranged at a downstreamside in a flow direction of the
irradiating the substance by the radiant heat energy
and/or thermal conduction through the substrate whose
10 reverse surface is irradiated by the radiant heat
energy is movable to change a distance between the
substrate and the heater so that an amount of the
radiant heat energy per unit time period for heating
the substance from the heater is changeable in
15 accordance with a kind of the component to be detected,
a plurality of the kinds of the component can be
detected correctly with respective optimum temperature
conditions or temperature changing manners. The
distance is changeable before heating the substance
20 and/or while heating the substance.
If the detector includes an exhausting device
arranged at a downstream side in a flow direction of
the vaporized component with respect tc a position
where the vaporized component is detected by the
25 detector, to discharge the vaporized component toc an
outside of the apparatus in such a manner that a

gaseous pressure at the position is less than the

atmospheric pressure, a partial pressure of the



vapori zed conmponent with respect to a position where 5 the vapori zed

. conponent is detected by the detector, to discharge the vaporized
conponent to an outside of the apparatus in such a manner that a gaseous
pressure on the substance on the substrate holder is | ess than the

at nospheric pressure, the vaporizatLanpt_the conponent 10 is accel erated.
I f the detector includes an exhausting ~device arranged at a downstream

side in a floeupodireat keppehehie;¥appri-26d c0RROR Ea@ﬁﬁ& B%%%%%tdto a

position where the vaporized conponent is etecte tector, to

di scharge thefveper ygedceerPenentidke Aa éQhQH%% g QEVHE% %EQ%r§%%$ in such
a manner that a 20 gaseous pressure at the position | ess tha gaseous

pressure on sheasubshanegafnsihe $Hbst kabe HQE@@anﬁ o%'eﬂ@Of the vapori zed
conponent fromthe vaporizing section to the detector is accelerated. If

the vapori zi ngpsecte@ncbmpbHedas antpUbk8becpPOElL HhpoughiWAI ghethe vaporized
conponent is allowed to flowtoward the detector, and the heater is

capable bf gesevapbngzéa casdpanénbeas @@@é@yeashythﬁehééﬁeéﬂgk ytEby which
radi ant heat energy the substance is 25 irradiated) at an area (from which

area the radiamthahegat tkaergyorszedl tbofotiont heoSuhsbanselesdrr egadi ng the
outlet port as seen in a flow direction (of the vaporized gas) through the
outl et port,apheryapsrizesuchld maonponehiti 8 §epéosecprebyuat anvapor
condition to be restrained frombeing returned to a liquid or solid
the substance on the substrate holder is less than the
atmospheric pressure, the vaporization of the component
10 is accelerated. If the detector includes an exhausting
device arranged at a downstream side in a flow
direction of the vaporized component with respect to a
position where the vaporized component is detected by
the detector, to discharge the vaporized component to
15 an ocutside of the apparatus in such a manner that a
gaseous pressure at the position is less than a gaseous
pressure on the substance on the substrate holder, a
flow of the vaporized component from the vaporizing
section to the detector is accelerated.
20 If the vaporizing section includes an outlet
port through which the vaporized component is allowed
to flow toward the detector, and the heater is capable
of generating (a radiant heat energy as) the heat
energy (by which radiant heat energy the substance is
25 irradiated) at an area (from which area the radiant
heat energy is emitted to the substance) surrounding

the cutlet port as seen in a flow direction (of the

vaporized gas) through the outlet port, the vaporized



condition of the conponent by being cool ed. The vaporizing section may
_include a transfer 5 nenber contactable wth (and separable from the
substrate and novable with respect to the substrate holder so that the
substrate supported by the transfer device is nounted onto the substrate
hol der and renpved fromthe substrate holder. The transfer member may be
10 capabl e of supporting thereon two of the substrates so that a nounting

movenent of @aﬁp@ﬁehheigupéﬁ&age&urnga@q %h%a?%gs%%%PQtH%hd%B gad a
renoval nobvenent of the other one of "the substrates fromthe substrate

hol der occurrestukiangoasby. bThagt FaRskaedmeBbar 178y 145.knghydg a hol e and
a projection to forma clearance between the hole and projection at two

positions oppediteohooeacheotbRpohbrEUBh LBengubsharge in a radial
direction of the substrate in such a manner that the cl earance is capable

of receiving a part ofThbevaBrsubsagratetienbgagornresgedsbetuggnati-he hol e
and projection to fix the part of the substrate and a tension is applied

to anot hef paembef tietsobsblateithn (anwhi ebphhebsubstangetpyi sts) between
the two positions. Qther objects, features and advantages of the 25
i nvention w$tbyecane appanensbieowitheréspbowni ng tHeseubptrepeof the
enbodi ments of the invention taken in conjunction with the acconpanying
drawi ngs. - Neld®risd Cestripei snbsfrahe Seppoatedi bystbé thenbfew ngs
Fig. I is a schematic view of an apparatus for detecting a vapor of a
conponent ofdeVsebsianteunted onto the substrate holder and removed
from the substrate holder. The transfer member may be
10 capable of supporting thereon two of the substrates so
that a mounting movement of one of the substrates
toward the substrate holder and a removal movement of
the other one of the substrates from the substrate
holder occur simultaneocusly. The transfer member may
15 include a hole and a projection to form a clearance
between the hole and projection at two positions
opposite to each other through the substance in a
radial direction of the substrate in such a manner that
the clearance is capable of receiving a part of the
20 substrate to be compressed between the hole and
projection to fix the part of the substrate and a
tension is applied to another part of the substrate (on
which the substance exists) between the two positions.
Cther objects, features and advantages of the
25 invention will become apparent from the following

description of the embodiments of the invention taken

in conjunction with the accompanying drawings.



the substance itself as a first embodiment of the 5 invention. Fig. 2 is an
.enlarged cross sectional view show ng a vaporizing section of the first
enbodinment. Fig. 3 is a view show ng the vaporizing section of the first
enbodi ment as seen in a direction 10 perpendicular to a front surface of a
substrate. Fig. 4 is a schematic vieylfg an apparatus for detecting a
vapor of a conponent of a substance or " the substance itself as a second

embodiment obrkBe pbBYeAbkaBn bt EhE R RGIUGES.ENLE 4R G as srcti onal

vi ews showi ng a novenent in the vaporizing section O secon

embodiment. Fig. 6A Tsraqdi a0iam.SBonchgra cf ¢hald ohshinpafelueen a kind of

t he conponent or the subStance itself, 20 a detecte entration of the

vaporized coFpeneateet ihheavanpbized subskaacenk! 8¢l b sapdragkeegyency of
detecting the concentration in the second enbodi nent. Ig. i s a diagram

showi ng anothee sebathpnshipsberwaanaarki-ad ehpbRemeqrPoReRhor the 25
substance itself, a detected concentration of the vaporized conponent or

t he vaporbzetinsghsiance itself, and a frequency of detecting the
concentration in the second enbodinment. - 13 Fig. 7 is a diagram show ng
a relationship betweeRiq.dkstange betwegadheabispgsphategaandiawti ne
proceeding in the second enbodi nent.

showing a vaporizing section of the first embodiment.

Fig. 3 is a view showing the vapcrizing
section of the first embodiment as seen in a direction

10 perpendicular to a front surface of a substrate.

Fig. 4 is a schematic view of an apparatus
for detecting a vapor of a component of a substance or
the substance itself as a second embodiment of the
invention.

15 Fig. 5 includes enlarged cross sectional
views showing a movement in the vaporizing section of
the second embodiment.

Fig. 6A is a diagram showing a relationship
between a kind of the component or the substance itself,

20 a detected concentration of the vaporized component or
the vaporized substance itself, and a frequency of
detecting the concentration in the second embodiment.

Fig. 6B is a diagram showing another
relationship between a kind of the component or the

25 substance itself, a detected concentration of the
vaporized component or the vaporized substance itself,

and a frequency of detecting the concentration in the

second embodiment.



Fig. 8 is a diagram showing a relationship 5 between a kind of the

. conmponent of the substance itself, a detected concentration of the

vapori zed conponent or the vaporized substance itself, and a frequency of
detecting the concentration in the second enbodinment. Fig. 9 includes a

vi ew showi ng the vaporizing 10 sectl of the third enbodi nent as seen in
the direction perpendicular to the front surface of the substrate, and a

side view showing the yagorziada eskiaR Sholet i td snhadi Fg. 10
is a cross sectional view showng the™ 15 vaporlging section o he third

enbodi ment. Fefwedd hSd@ssghemmbheyabhi AUgtRRHE) BGLIEQE 4 ﬁﬁeﬁf% g ng anot her
apparatus for detecting the vapor of the conponent with a be t transfer

nmenber. Fig. pi@cééd@ngcbﬁnﬁhécs@@bh@ugmﬁbghﬁﬁﬁton 20 vi ew showi ng a
substrate setting ne Fig. 13 is a cross sectional view show ng the

substrate setting nenbgeig.Fggis14 u§a@r§ﬁhgngghﬁgoglkgggtgggbggblon Vi ew
showi ng anot her apparatus for detecting the vapor 25 of the conponent with

a di sk transpetweaenberkifet ail ede Desepbpehenoef thheshpyenhieniteeeafter, a
first enbodi nent of the - 14 invention is described with reference to

Figs. 1-3. &idetdcisdacbnoadtcanssnusti oheVvirgpoof zadvapapbiedt9as _
detecting apparatus as the first enbodi nent of the invention, Fig. 2is a
cross secti ot vaewrbdiednsubstance itself, and a frequency of
detecting the concentration in the second embodiment.
Fig. 9 includes a view showing the vaporizing
10 section of the third embodiment as seen in the
direction perpendicular to the front surface of the
substrate, and a side view showing the vaporizing
section of the third embodiment.
Fig. 10 is a cross sectional view showing the
15 wvaporizing section of the third embodiment.
Fig. 11 is a schematic oblique projection
view showing ancther apparatus for detecting the vapor
of the component with a belt transfer member.
Fig. 12 is a schematic oblique projection
20 view showing a substrate setting member.
Fig. 13 is a cross sectional view showing the
substrate setting member.
Fig. 14 is a schematic oblique projection

view showing another apparatus for detecting the vapor

25 of the component with a disk transfer member.

Detailed Description of the Invention

Hereafter, a first embodiment of the



5 inportant part of the vaporized gas detecting apparatus shown in Fig. 1,
.and Fig. 3 is a plane view of the inportant part of the vaporized gas
detecting apparatus shown in Fig. 1. As shown in Fig. 1, the vaporized gas
detecting apparatus of the invention is constituted by 10 a suction heating
plate 1, an opposite heating plate 2 f{rgnged at a | ower position
separated by a predeterm ned distance tromthe suction heating plate 1, a

pi pe 6 whose;gnEnksonONBEALEE i Behng $HC QR NeaLi late ls a detecting
means 4 connected tg anot her éﬁ e15 3f thg pf%g%%,Q%n5€§%°e%h§u§t means 5

connected topthe 1detegt hpgaABARS ¢ AR on Y AROKEZLN '
constituted byathe suction ﬁeatins gﬁateof gng t he aoggggggzeﬁeggﬁng pl at e

2. A deteCFiBQtééﬁﬁﬁéiQEphBaEU% aboygcmentioneds 40 uaRoLirzed gas detecting
apparatus is described below. The suction heating plate 1 ang t he opposite

heating plaigvénaienkeptigat 2aipr gdetesni edrhighyt ¢aRer atuLg by a
t enperature adjusting neans not shown. By exhausting the air froman

interior ®f fhpodekectpagtneanshd vapdbikessghbanetbBecahaoapRakkEuRr essure,
the atnospheric gas is sucked through an opening of the vaporizi ng neans

connected toshbeni bheFigr 0f the HegecBi ng Aepnsnd vibyodghthhe pipe 6,
that is, between the suction - 15 heating plate I and the opposite heating
plate 2. A nempert8nfnpaudi off sheuppporsuefiageswibbeatispeappBha¥ukhereon
is inserted horizontally by a transferring neans not shown between the
suction shown in Fig. 1. As shown in Fig. 1, the vaporized gas
detecting apparatus of the invention is constituted by
10 a suction heating plate 1, an opposite heating plate 2
arranged at a lower position separated by a
predetermined distance from the suction heating plate 1,
a pipe 6 whose end is connected to the suction heating
plate 1, a detecting means 4 connected to another end
15 of the pipe 6, and an exhaust means 5 connected to the
detecting means 4. And, a vaporizing means 3 is
constituted by the suction heating plate 1 and the
opposite heating plate 2.
A detecting operation in the above mentioned
20 vaporized gas detecting apparatus is described below.
The suction heating plate 1 and the opposite heating
plate 2 are kept at a predetermined high temperature by
a temperature adjusting means not shown. By exhausting
the air from an interior of the detecting means 4 to
25 less than the atmospheric pressure, the atmospheric gas
is sucked through an opening of the vaporizing means

connected to the interior of the detecting means 4

through the pipe 6, that is, between the suction



5 heating plate 1 and the opposite heating plate 2 to have a predeterm ned
. clearance between the upper surface and the suction heating plate 1. Fig.
2 and Fig. 3 are a cross sectional view and a plane view of the vicinity
of the vaporizing nmeans with the inserted 10 nenber 8 therein. By a

t hermal conduction or radiation fromt _suction heating plate | and the
opposite heating plate 2 kept at the high tenperature, the specinen 7 is

heated to behvapehigzedase hahd tSRECHIRSE 188 HeithRuenekat ed. On the ot her
hand, by exhausting the air fromthe inté}ior of tﬁg%gétecting means 4 to

less than the at nospher mempleesSuieclalidlymsPiers 3% f-sSucked ; radially
al ong the surface of the nenber 8 fromthe predeterm ned cl earance. The

at mospheri c gpacafea 72@heakbnerisgas skQ thecores zan¢annebygas 11 with the
specinmen gas flowng into the detecting nmeans 4 through the pipe 6 to

transfer thetspesinrenigasmeAnconpenehbwnobethecspedicmencgasni S det ected at
the detecting neans 25 4. As descri bed above, in the enbodi nent apparatus,
since thebat hesphegi plgas floahd whedoapothee tanriey gaaties 2steked from the
openi ng of the vaporizing neans through which opening the nenber with - 16
t he speci nenh&gei at poddetédrmihedopéramgndeebenateneetde tippke hernetical ly
cl osed as being different fromthe vaporizing gas generating apparatus of
the prior argurface and the suction heating plate 1. Fig. 2 and
Fig. 3 are a cross sectional view and a plane view of
the vicinity of the vaporizing means with the inserted
10 member 8 therein.
By a thermal conduction or radiaticn from the
suction heating plate 1 and the opposite heating plate
2 kept at the high temperature, the specimen 7 is
heated to be vaporized so that a specimen gas is
15 generated. On the other hand, by exhausting the air
from the interior of the detecting means 4 to less than
the atmospheric pressure, an atmospheric gas is sucked
radially along the surface of the member 8 from the
predetermined clearance. The atmospheric gas of a
20 carrier gas 10 becomes a carrier gas 11 with the
specimen gas flowing into the detecting means 4 through
the pipe 6 to transfer the specimen gas. A component
of the specimen gas is detected at the detecting means
4.
25 As described above, in the embodiment
apparatus, since the atmospheric gas to be used as the

carrier gas is sucked from the opening of the

vaporizing means through which opening the member with



Therefore, a structure for hermetically closing the 5 opening through which
_the nmenber with the specinen is introduced is not necessary so that a
degree of freedom for apparatus structure can be increased. Further,

since a clearance is fornmed between the suction heating plate and the
menber to suck the atnospheric gas as e_10 carrier gas 10 fromthe

cl earance, the nenber for holding thereon the speci nen may be

non-perforatede spettiben % 168 dEASS | QNLUYSE AN 48 WS Nidyy of the
vapori zi ng neaﬁsSFs %ot cﬁanged significanfﬁgﬂgn égcor ance mf?%imhether

or not the nmeabee 8eirmedriandgd c15 gl %@eb%%%%rbéﬂﬁéﬂ@ﬁ%“%mo?\Q%% flowis

stable just after introducing the nenber 8 so that a reliability of

detecting isvapprovedg Yaxt gedesaeand appaciweRl o¢f thhe &?n%&QQ s
described with reference to Figs. 4-8. Fig. 4 is a 20 broad construction

view of a vapherzedrgasadetectinge @ppanatketasahhe secandq enpedi nent of
the invention. The enbodi nent apparatus is differéntiated fromthe first

embodi menb appanatgsthyotijat waidhi vhegmeeweeewdthi shadded-ianed the opposite
heating plate 2 (and/or the 25 suction heating plate 1) is novable by the
driving devioer@duThdreébonet hheedbsirgnee hatweandtheesuelri recheat | N9
plate 1 and the opposite heating plate 2 is changeable. Fig. 5 includes
cross sectiohal gppasabhis- st¥uctheeviennbetyiatrtheedaporuztRgrieans of the
vaporized gas apparatus shown in Fig. 4 when the nenber with the specinen
i s incorporatddceaal eleavhpaeshowboamedsbetmeen the suction heating
plate and the member to suck the atmospheric gas as the
16 carrier gas 10 from the clearance, the member for
holding thereon the specimen may be non-perforated.
Further, since a gas flow course in the vicinity of the
vaporizing means is not changed significantly in
accordance with whether or not the member 8§ is arranged
15 in the vaporizing means, a gas flow is stable just
after introducing the member 8 so that a reliability of
detecting is improved.
Next, a second embodiment of the invention is
described with reference to Figs. 4-8. Fig. 4 is a
20 broad construction view of a vaporized gas detecting
apparatus as the second embodiment of the invention.
The embodiment apparatus is differentiated from the
first embodiment apparatus by that a driving device 9
is added, and the opposite heating plate 2 (and/or the
25 suction heating plate 1) is movable by the driving
device 9. Therefore, the distance between the suction

heating plate 1 and the opposite heating plate 2 is

changeable. Fig. 5 includes cross sectional views of



whi ch the clearance between the suction heating plate 1 5 and the opposite
.heating plate 2 is a predetermned value dl, and a right view shows a case
in which the clearance between the suction heating plate 1 and the
opposite heating plate 2 is a value d2 smaller than dl. A detecting _
operation of the above described 10 vaporized gas detecting apparatus is
described with reference to Figs. 5-8. Incidentally, two kinds of

mat eri al s dlfﬁ@reﬂblﬁ&legﬁchh@tQ@bo&ﬁz&%@oheﬁﬁ%s%¥r%hequ§orqg
tenperature (material A of a relatively higher vapor pressure naterlal B

of a relativehy hpp@f:ai’ésvéﬂ@&npﬁﬁs%ﬂPe) 4akBehnehudgd By @ﬁtﬂp%'erm” 7 by
respective predeterm ned anpunts irst, a case in which the nmenber 8

with the spegéoemer is intoegueadeuhen 1 beopRasi tacheaki PdsePkgte 2 is
fixed to a position showmn in the left view 20 of Fig. 5, that is, the

di stance betmeeohtbeesutéboancheptigepl ahe %uéﬂgohhﬁegﬁaﬁélbﬁahéaﬁl”9
plate 2 is fixed to the predetermned value dl after the opposite heating

plate 2 i$ vanditlél ypdosvea byathegdpiluing? devhcprOdefekingned i s

descri bed. A diagram of a 25 concentration of the substance gas transferred
fromthe vapsaltigidy, neadsatoighe ivheer showef at besdet ecivhhghneass al ong a
time proceeding is shown in Fig. 6A. Incidentally in this diagram zero
val ue of theCl¢@EanCQSbepW©eEeﬂhﬁgsust$en hmhenihbepietrbet &sdi theoduced
into the vaporizing neans. Further, the gas concentrations are
standardlzed0®®0$%%©eh@@vbn@epb%tené Leawerveilnetd2 smaller than dl.

A detecting operation of the above described
10 wvaporized gas detecting apparatus is described with
reference to Figs. 5-8. Incidentally, fwo kinds of
materials different from each other in vapor pressure
under common temperature {(material A of a relatively
higher vapor pressure, material B of a relatively lower
15 wvapor pressure) are included by the specimen 7 by
respective predetermined amounts.

At first, a case in which the member 8 with
the specimen 7 is introduced when the opposite heating
plate 2 is fixed to a position shown in the left view

20 of Fig. 5, that is, the distance between the suction
heating plate 1 and the opposite heating plate 2 is
fixed to the predetermined value dl after the opposite
heating plate 2 is vertically driven by the driving
device 9 in Fig. 4 is described. A diagram of a

25 concentration of the substance gas transferred from the
vaporizing means to the interior of the detecting means
along a time proceeding is shown in Fig. 6A.

Incidentally in this diagram, zero value of the time



val ues differentiated in accordance with the kinds of 5 the substances.

. Under these standardizing, the detecting [ower Iimt of constant value is
dot line in the diagram Generally, the detecting operation is
intermttently in the detecting neans. Therefore, a timng of

shown by a
carried out

the 10 intermttent detecting operatlofgip t he detecting nmeans
is showmn by a dashed line in"the diagram GCenerally, if the

concentr at i 0Brofoklie ngSURSAACEHERS thidl ERAuERd 0 the e 9rQf the 15
detecting neans continuously exceeds the detecting ower T1m

B s . Perr o4 nefr t he detecting oneration., th €

enbodi nent

period | ongetnhkhalpdre¥sh

subst ance can be detectegrat any of the detecting operation tines.

other hand, hktetBeagaacenteat byn rakplhe 15ubsl-ance 120 935409519t exceed

the detecti

t he speci menvhsuesntigdueed: ibkhedsyhskhanee aarrot, ke deteqatieds Ib* Fi g.

of the

for a time

t he

ng lower limt at each of the detecting operation tines after

the substance A corresponds to the former one, and the substance B
corresponfls thet babkatheesonelnAe25tliekkeseae@airliigasgGongantrati on

vari ation along the

time proceeding in accordance with a difference in
vapor pressudetbetuagnlbhersubstancescoaseausedalyet hat shhanhibgher the

6A,

vapor pressure of the substance is, the - 19 higher the vaporizing speed
in the vaporfetngineans tbe dieggemer aGentheldgs aehehidgheeonegntration is

gener at ed

10

15

20

25

in a short tinme period, and the | ower the vapor
operation is carried out intermittently in the

detecting means. Therefore, a timing of the
intermittent detecting operation in the detecting means
of the embodiment is shown by a dashed line in the
diagram.

Generally, 1f the concentraticn of the
substance gas introduced to the intericr of the
detecting means continuocusly exceeds the detecting
lower limit for a time period longer than a cycle time
period of the detecting operation, the substance can be
detected at any of the detecting operation times. On
the other hand, if the concentration of the substance
gas does not exceéd the detecting lower limit at each
of the detecting operation times after the specimen is
introduced, the substance cannot be detected. 1In Fig.
6A, the substance A corresponds to the former one, and
the substance B corresponds to the latter one. A
difference in gas concentration variation along the
time proceeding in accordance with a difference in
vapor pressure between the substances is caused by that

the higher the wvapor pressure of the substance is, the



pressure of the substance is, the lower the vaporizing 5 speed in the
,vaporizing neans is, to generate the gas of |ow concentration is generated
inalong tinme period. Next, a case in which the nmenber 8 with the
specinmen 7 is introduced when the opposite heating plate 2 is fixed to a
position shown in the right view 10 ofgFig. 5, that is, the distance

bet ween the suction heating plate 1 andPthe opposite heating plate 2 is

fixed to thenpgadet enai Regovaluegdaakien ot heORROSLE i MEaldNg Rlsgte 2 is
vertically drieen by the g?ivfngg dgvicelg ineFig?§Lli§' escfﬁbegé’A

di agram of the 4eneeneenthat 4R ef hhghSeRSIANGE FAS ! HANSLeI el fr om the
vapori zing neans to the interior of the detecting neans along the tine

proceedi ng i $nshovAoird Eifle BBribA, &AAP&hkSABWt RHE GaphA a maxi mum
val ue of the generated gas concentration of each of the substances A 20

and B beconesrgeseater odndha gaperakicayiki mehpenioadr REEORBPoFHOHHES, _
because the distance between the suction heating plate 1 and the opposite
heati ng pbat spe@di $nnaheowepotdzingr #asasaispeed gknkeatienghkhgasspeci nen.
In Fig. 6B, the substance B is detected, but 25 the substance A whose vapor
pressure is bfghev thanetheatsohstangenBriksedotindet éohegdtibhecausectihe gas
generation of the substance Ais finalized in a tinme period shorter than
the cycle tinme period Bextheadeteetingwbich20heopembkeirof wattepaet fromthe
detecting operation timng. |If the opposite heating plate 2 contacts a
surface of sSpecimen 7 is introduced when the opposite heating
plate 2 is fixed to a position shown in the right view
10 of Fig. 5, that is, the distance between the suction
heating plate 1 and the opposite heating plate 2 is
fixed to the predetermined value d2 after the opposite
heating plate 2 is vertically driven by the driving
device 9 in Fig. 4 is described. A diagram of the
15 concentration of the substance gas transferred from the
vaporizing means to the interior of the detecting means
along the time proceeding is shown in Fig. 6B. 1In
comparison with Fig. 6A, a maximum value of the
generated gas concentration of each of the substances A
20 and B becomes greater and a generating time period
becomes shorter, because the distance between the
suction heating plate 1 and the opposite heating plate
2 is narrower to increase a speed of heating the
specimen. In Fig. 6B, the substance B is detected, but
25 the substance A whose vapor pressure is higher than the
substance B is not detected, because the gas generation

of the substance A is finalized in a time period

shorter than the cycle time period of the detecting



the menber 8 having thereon no specimen 7, a heating speed becones

. maxi mum As descri bed above, in the enbodi nent apparatus, since the

di stance between the suction heating plate and the opposite heating plate
is changeabl e by noving vertically the opposite heating plate by the
driving device, the speed of heating_tfie _10 specinen in the vaporizing
nmeans i s changeabl e. Therefore, the heating speed suitable for detecting

the substangpeehtlibe RLEARLARTF FEGVARY JUEISULE | i1 ajnabl e.
Next, a case ?n whi ch afterbthe congation 15 shg ﬁﬁ?ﬁﬁ%&%@#ﬁgﬁﬁy v of

Fig. 5 is obtaiond whebsihe nEambay $1wh ot Ben$REGISTRN o7 i ddtyoduced,

the condition shown in the right view of Fig. 5 is obtaine by operating
the driving devimemBerosmbyeihbe toppesint @o RealLiAgnPlat § wewardy n the

enbodi ment apparatus shown 20 in Fig. 4 is described. Fig. 7 shows a
di agram of t bpeedi btansesbatwesamt he suction heating plate and the
opposite heating plate along the tine proceeding in this case, and Fig. 8
shows a dbagram of theAeodeentibtHoabek et hengasesuhsbangentr ansferred to
the 25 interior of the detecting neans along the tine proceeding. The
subst ance A éppalestosedsihea the ddsstaneebbetreeanthbessuetican heating
pl ate and the opposite heating plate is dl, and subsequently the - 21
subst ance B lbfathegrplatéveng tbeepppapotephessing pdatdetiect ed when the
di stance between the_ suction heating
changeable by moving vertically the opposite heating
plate by the driving device, the speed of heating the
10 specimen in the vaporizing means is changeable.
Therefore, the heating speed suitable for detecting the
substance of the predetermined vapor pressure is easily
obtainable.
Next, a case in which after the condition
15 shown in the left view of Fig. 5 is obtained when the
member 8 with the specimen 7 is introduced, the
condition shown in the right view of Fig. 5 is obtained
by operating the driving device 9 to move the opposite
heating plate upward in the embodiment apparatus shown
20 in Fig. 4 is described. Fig. 7 shows a diagram of the
distance between the suction heating plate and the
opposite heating plate along the time proceeding in
this case, and Fig. 8 shows a diagram of the
concentration of the gas substance transferred to the
25 1interior of the detecting means along the time
proceeding. The substance A is detected when the

distance between the suction heating plate and the

opposite heating plate is dl, and subsequently the



plate and the opposite heating plate is decreased to d2 by mpoving the
. opposite heating plate upward by the 5 driving device to increase the
heati ng speed. By decreasing the distance between the suction heating

pl ate and the opposite heating plate to increase the

the specinmen is introduced, various _ sppstances different in vapor
pressures included by 10 single specinen can be easily detected. Further,

anot her enbogdipeBEneE Bhervaner irziREivEBINI ole rShe ri?r%E%%re9&%nd 10. In
on

the enbodinent, the nenber with the specimen ther e
the upper andetevweedhgathngnpl atesahechpatykbhe specikmerila heak

s cl anpe

heati ng speed after

bet ween
apori zed.

A circunferential part of a heating surface of the suction hea?ﬁﬁg plate 1
has a pluralplyteohnprohecbbpositd nka€onst pnktheighlceiregurhergnibal Iy
arranged around the center. Suction ports 13 of grooves are forned
the proj ectilopsmowisyckheéheppddisenhspbenyCpyase TpRagHChiyoRhROrts 13 may
have any shapes if a necessary flowrate to an interior part of t
heating surfdcevisgkapticéntoesponsestothienheaduati epeali.t heynenber with
t he specimen thereon under the suction heating plate 1, the opposi
heating 25 pietes2shmyeshepdastanoebbéngeapwand shetienbreaBihgto

fixing with

the suction heating plate 1. If the nenber 8 is soft f

bet ween
he
te

cont act
or being

hel d stably P48 camitiyhe oppposetei hgasiungapbatheteoincsefseetdheéo be hel d
flat stable condition. If the carrier gas of the atnosphere

with a - 22

i s sucked i MM g otREedonitehetkarspeeimgas is introduced, various

10

15

20

25

substances different in vapor pressures included by
single specimen can be easily detected.

Further, another embodiment of the vaporizing
means 1is shown in Figs. 9 and 10. 1In the embodiment,
the member with the specimen thereon is clamped between
the upper and lower heating plates to heat the specimen
to be vaporized. A circumferential part of a heating
surface of the suction heating plate 1 has a plurality
of projections 12 of constant height circumferentially
arranged around the center. Suction ports 13 of
grooves are formed between the projecticns to suck the
atmospheric gas. The suction ports 13 may have any
shapes 1f a necessary flow rate to an interior part of
the heating surface is kept. In response to
introduction of the member with the specimen thereon
under the suction heating plate 1, the opposite heating
plate 2 moves upward to bring upward the member 8 into
contact fixing with the suction heating plate 1. If
the member 8 is soft for being held stably, a vicinity

of a testing surface thereof is fixed to be held with a



10 is introduced fromthe suction ports 13 as clearances of the _

. projections of the suction heating 5 plate 1 to the interior of the heating
surface so that the specinmen 7 is vaporized to be introduced to the
detector 4. Although the opposite heating plate 2 is flat to contact
directly the menber 8 so that the heajjng speed is increased in Fig. 10,
the opposite 10 heating plate 2 nay have a concave shape (not shown) to

forma di staticatwisthblespestitachhe meEnhele 850 ithalyad b hgating speed is
decreased. By fixing the nenber in this way, the significantly soft nenber

can be hel d atmobbatreondi semreto ikeem ithe Glaanance tWd k48specly Lo 15 the
heating members always constant so that the vaporization of the "speci men

is stable andiOthe idetredticed ¢admbehpersietres wWdheutseattering. Next, an
enbodi ment of transfer neans is described. In Fig. 11, an entire structure
of the 20 tramsfencasans theshowdecknonie oSt thet yhe: ithe hewapelg zi ng means
as described above is arranged centrally, the nenber is introduced froma
left sidedofplahe dr&wi hhet dnbertipansfethedheattiheg vapdeiczi Bg mBams, and

di scharged to a right side of the drawing to be 25 withdrawn. The detail ed
structure i stheseppbedchelons vApmefBed hol dengndebdared 26 dekects whet her
or not the nenber 8a with the specinen 26 is held on a nenber vertically
driving devi@etoatonsta nhltbpush &ber seposike hefttihg meaber 2i ssreversed

vertically or.directed erroneously in a horizontal direction, it is not
y flat to contact dlrecth the member 8 so that the

heating speed is increased in Fig. 10, the opposite

10 heating plate 2 may have a concave shape (not shown) to
form a distance with respect to the member 8 so that
the heating speed is decreased. By fixing the member
in this way, the significantly soft member can be held
in flat condition to keep the clearance with respect to

15 the heating members always constant so that the
vaporization of the specimen is stable and the
detection can be performed without scattering.

Next, an embodiment of transfer means is

described. 1In Fig. 11, an entire structure of the

20 transfer means is shown. In the structure, the
vaporizing means as described above is arranged
centrally, the member is introduced from a left side of
the drawing to be transferred to the vaporizing means,
and discharged to a right side of the drawing to be

25 withdrawn. The detailed structure is described below.
A member holding detector 26 detects whether or not the
member 8a with the specimen 26 is held on a member

vertically driving device 24. BAs a matter of course,



detected. The menber 8 is positioned to be mounted onto transfer belts 23a
.and 23b by downward novenent of 5 the nenber vertically driving device 24,
and is separated fromthe nenber vertically driving device 24 when the
menber vertically driving device 24 fully conmes down. The downward
novenent is detected by a nenber desc f?dlng detector 25. The nenber
vertically 10 driving device 24 is constructed by a solenoid, notor or

alr-cyllnderlfThﬁethé&%E%rl%eE%%e%%%da%%é%gQ 24N o%D%EQe gfﬁt'ona"y or

parallel through a driving pulley 21 an rive l'eys y a nenber

transfer devikeeocd@oushy theaembedi-gRRt] e Rar %hleht”Q%e@Eﬂi i s used for
15 the nenber 8 to be neasured at the vaporizing nmeans and subsequently

di scharged. dbeettansfernbehkspares prebekaklivnely tubRer rype ssuch as
O rings or band-belts to obtain a suitable friction. The nenber 8a on the

transfer bel batd3arandf23bbestearsiaednby 2the pREBaH WA dt mARehRhtde ce 20
to the vaporizing nmeans 3 and brought to standstill at a position between

t he sucti bn theaménpepl atetlhcandyt Heioppasideeikeabisngaphatie 2. A nenber
heating portion detector 30 detects whether or not a correct standstil

t hereof in thepgapbedzingm2bhrenasbdrhasrheenlabt diriedngOdereasuriang,

cl earances anong the nenber 8b, the suction heating plate 1 and the
opposi te heavheyg phateedbarevkepticedhgt dnt vhpgt Heviapwadd fmdzenent of an
opposite heating plate vertically - 24 driving device 27. A condition

t hereof is depeesedovy- aRheppgesivarfdempiagepkaie dstentedebgctor 29 when

t he
member descending detector 25. The member vertically

16 driving device 24 is constructed by a solenoid, motor
or air-cylinder. The transfer belts 23a and 23b are
moved rotationally or parallel through a driving pulley
21 and driven pulleys 22 by a member transfer device 20.
In the embodiment, the parallel movement is used for

15 the member B to be measured at the vaporizing means and
subsequently discharged. The transfer belts are
preferably of rubber-type such as O-rings or band-belts
to obtain a suitable friction. The member 8a on the
transfer belts 23a and 23b is carried by the member

20 transfer device 20 to the vaporizing means 3 and
brought to standstill at a position between the suction
heating plate 1 and the opposite heating plate 2. A
member heating portion detector 30 detects whether or
not a correct standstill therecf in the vaporizing

25 means 3 has been obtained. On measuring, clearances
among the member 8b, the suction heating plate 1 and
the oppesite heating plate 2 are kept constant by the

upward movement of an opposite heating plate vertically



opbosite heating plate is ascending, and detected by an opposite heating

. pl ate decent detector 28 when the 5 opposite heating plate is descendi ng.
The nenber transfer device 10 and opposite heating plate vertically
driving device 27 are forned by solenoids, nmotors or air-cylinders, and AC
servo-notors or pulse notors are etjgfgiye for fine positioning or nulti

10 points control. After neasuring, the opposite heating plate vertically

driving devigeigindeagends 2and hieongerben 8hels i chareed o e ri ght

side of the drawing by the transfer belts 23a an cont’ai ned by

a nenber rechebﬁpBQXtélheihﬁnbrﬁ@é&@raééeR§|B%t%%%g%?%gz%%e%a%h ransfer
e

si nul taneously t nmenber 8a to be neasured now an nmenber al r eady

measur ed. Th@pp@gﬁaéiﬁ@a&&pge§@étee@swﬁgbeheﬁﬁﬁgn%%dt@et%kﬂedl%%ré% start,
the nenber vertically driving 20 device 24 exists at an upper portion to

stand ready épposireenheagitfepneibere8ehbereeactWhenst hanerher 8a is
nmount ed, the nmenber hol ding detector 26 detects the nounting of the nenber

Ba. After5debpeodshnyge hhetﬂngbp[atﬁeﬁbi@ébb&ndﬁhglngTﬂ@Vh@ﬁbgé descends to
mount the 25 nenber 8a onto the transfer belts 23a and 23b. Wen the
menber vertiteihyfdridengcdelDcen@4opposhee hdescagdplheecbe separated from
the nmenber 8a, the nenber holding detector 26 beconmes OFF so that the
menber - 25 vertitehlyyddivinggddeviee224akrs sboppddbyl BoliBhsitisne, a
conpl etion of the descent is detected by the nenber

motors or air-cylinders, and AC servo-motors or pulse

motors are effective for fine positioning or multi-

10 points control. After measuring, the opposite heating
plate vertically driving device 27 descends, and the
member 8b is discharged to the right side of the
drawing by the transfer belts 23a and 23b to be
contained by a member recovery box 31. The transfer

15 belts 23a and 23b can transfer simultaneously the
member 8a to be measured now and the member 8b already
measured.

The operation is described with reference to
Fig. 11. At start, the member vertically driving

20 device 24 exists at an upper portion to stand ready for
mounting the member 8 thereon. When the member 8a is
mounted, the member holding detector 26 detects the
mounting of the member B8a. After detecting, the member
vertically driving device 24 descends to mount the

25 member Ba onto the transfer belts 23a and 23b. When
the member vertically driving device 24 further

descends to be separated from the member 8a, the member

holding detector 26 becomes OFF so that the memberxr



deécending detector 25. The menber 8a on the transfer belts 23a and 23b is
. moved by the nmenber transfer 5 device 20 to a predeterm ned position
between the suction heating plate 1 and the opposite heating plate 2 of
the vaporizing nmeans 3. The nenber heating portion detector 30 detects a
stop at the correct position. After_t noverent, the opposite heating 10
plate 2 is noved upward by the opposite heating plate vertically driving

devi 27 t i di eow t:h to-th cti. heat i ng
evi ce ovarpiedet or RirAed ngdizetanee Jw thi s%g%ﬁgﬁby éh/gﬁé% gﬁ%&

plate 1. The predeterm ned di'stance i s obtain rivi‘ng

system when betdgplexeen 6F BHeadBaekhicon s19.5@RELY LY $HEM WD Lei ng
variable, as showmn in Fig. 5 or 9. The opposite heating plate ascent

detector 29 ddeteatisng gewptebironsof the asgeRl Ba Shakhet B¢ nTBASUri NG.
For a substance whose vaporizing speed is high, the neasuring may be

started justbalter28heantiarBb2@sohoaseenl, ehet hemepROSILEsheating plate
vertically driving device 27. After neasuring the vaporization for sone

seconds tb séweiat Hdzen sepeadstethenepppstieiohedbihgepl ahe vertically
driving device 27 descends to be confirmed by the opposite heating plate
decent 25 de$@©tbmn28eaﬁhegepiaee,1thﬁdnenbebpﬁbsHﬁedhéﬁhaﬁgeﬁlat@ t he
right side of the drawing by the transfer belts 23a and 23b to be
cont ai ned by2theé beebeapeetoiegymbexrs 31 sBhehatmbbe sequenge i s conpl eted.
By using the - 26 driving system and detector, these operations can be
performed akofat¢ealityecHerellsilatectsnaxstopwatrenber correct

position. After the movement, the opposite heating

10 plate 2 is moved upward by the opposite heating plate
vertically driving device 27 to a predetermined
distance with respect to the suction heating plate 1,
The predetermined distance is obtainable by ON/OFF
driving system when being fixed, or by a position

15 control system when being variable, as shown in Fig. 5
or 9. The opposite heating plate ascent detector 29
detects a completion of the ascent to start the
measuring. For a substance whose vaporizing speed is
high, the measuring may be started just after the start

20 of ascent of the opposite heating plate vertically
driving device 27. After measuring the vaporization
for some seconds to several dozen seconds, the opposite
heating plate vertically driving device 27 descends to
be confirmed by the opposite heating plate decent

25 detector 28. Thereafter, the member 8b is discharged
to the right side of the drawing by the transfer belts
23a and Z3b to be contained by the member recovery box

31 so that the sequence is completed. By using the



8a may be set on the nmenber vertically driving device 24 while vaporizing
~and neasuring the nenber 8b, and 5 the new nenber 8a nay be noved to the
vaporizing means simltaneously with discharging the nenber 8b after
bei ng neasured, a significantly great tine saving is obtainable. Further,
since the already set nenber is recov. éeg by the nenber recovery box 31,
there is no 10 necessity of awaiting the conpletion of the neasuring. Al

nmay be recovergdihat efstahnls qelthens are e%%f%%>k%%ﬂ%%% Ehg}ﬁggrOVing a

t hroughput because of 'no necessity of further operation ot an

continuous pemsermeat kRGmadnea8fifect pueness oL EWB%%%i%%wl§ﬁ§&Eﬁating

efficiency because of no necessity of awaiting the recovery. anot her

embodi ment, sanREbebesetti BE t@kemRRbeaef JLhe ithanst e (RRARS e 1320WN in
Figs. 12 and 13. The setting nenber suitable for “a case where the 20

menber 8 is sigmhileanhpyrsefihganddameasa rwher @ hkt mesibaROlpSUishabl e for
being transferred is described below. The nenber setting el enent

i ncl udes Bppeheandw| naebermeabebysett nbgetl EBERKS $5F@EQz§§gf%%Q%%ay at a
hinge 40 to clanp the nenber 8 therebetween. The setting 25 elenent is

made of a masemiatahavinayyawtbir dakcheegisganee asfbaR 8ppagpei-at e
frictional force with respect to the transfer belts 23a and 23b under
repeat ed usebehHofesed3uand, 38 eigdiftnahons feraenktyme- savingheating the
menber 8 with the vaporizing neans and preventing the nenber setting
el ement 34 felmabeilhge. Further, since the already set member is
recovered by the member recovery box 31, there is no
10 necessity of awaiting the completion of the measuring.
All may be recovered later. That is, there are
effectiveness for improving a throughput because of no
necessity of further operation other than continuous
member setting, and effectiveness for improving
15 operating efficiency because of no necessity of
awaiting the recovery.
As another embodiment, a member setting
element of the transfer means is shown in Figs. 12 and
13. The setting member suitable for a case where the
20 member 8 is significantly soft and a case where it is
not suitable for being transferred is described below.
The member setting element 34 includes upper and lower
member setting elements 35 and 36 foldaway at a hinge
40 to clamp the member 8 therebetween. The setting
25 element is made of a material having a thermal
resistance and an appropriate frictional force with

respect to the transfer belts 23a and 23b under

repeated use. Holes 37 and 38 of dimensions for only



heated are fornmed on centers of the upper and | ower nenber setting
.elements. Shapes of the holes may be 5 circular or rectangular in
accordance with the shape of the vaporizing neans. The soft menber 8

wri nkl es when sweeping out the object so that the clearances with respect
to the suction heating plate 1 and thrppposite heating plate 2 can not be
controll ed, and whereby the 10 correct” neasuring is not obtainable in

addition to hgég@g%nghghﬁe gégpgegétg?tkggg gg@iggggaghgﬁgagndTherefore,

t he upper nenber sétting el enent rséttrng e nt” 36 has a

proj ection 38:t9epulhg Lﬂetm@mgggbeét§ihgsQﬁeﬁéﬂgagﬁdggxﬁebeﬁﬂ'ection 39

may 15 be around the Central hole 37 or as s arranged in an

area of the wegbes 8rtorbeneypandednthss shovR.i i EEQ' 43, 1bhe menmber
bet ween the suction heating plate | and the oppog te ﬁeatlng plate 2 is

pul l ed in bymémgesetéingngl ementnand theapeoi 8¢t AR HB12Q R expanded so
that the distances anong the nenber 8, the suction heating Blate 1 and the

opposi te fieatingulptabe 2edtenk@Phr COAShaARbrligneBahk enar kel LRGhand
reliable neasuring. Further, there is an effect of decreasing the

cont am nant tieeausgo of z og neeLssi t yToE s3bt onbnBERggt Pei pRI ERhERYn Anot her
enbodi nent is shown in Fig. 14. in this, the transfer neans is rotary type

i nstead of steapdhy dypethd sotacy pbatkad2ths Ysedrascastwapgfer - 28
medi uminstead of the transfer belt 32. The rotary plate 42 is driven by a
rotary pl aterespedingtadevheesddtion heating plate 1 and the opposite
heating plate 2 can not be controlled, and whereby the
10 correct measuring is not cbtainable in addition to
grinding the periphery to increase contaminant.
Therefore, the upper member setting element 35 or
member setting element 36 has a projection 38 to pull
in the member 8 to be expanded. The projection 39 may
15 be around the central hole 37 or 38 as shown, or
arranged in an area of the member 8 to be expanded. As
shown in Fig. 13, the member between the suction
heating plate 1 and the opposite heating plate 2 is
pulled in by the setting element and the projection to
20 be expanded so that the distances among the member 8,
the suction heating plate 1 and the opposite heating
plate 2 are kept constant to enable a correct and
reliable measuring. Further, there is an effect of
decreasing the contaminant because of no necessity of
25 grinding the periphery.
Another embodiment is shown in Fig. 14. in

this, the transfer means is rotary type instead of

straight type. A rotary plate 42 is used as a transfer



to transfer the nmenber 8 fromthe nmenber setting position through the
_vaporizing neans 3 to the nenber 5 recovery box. By making respective
noving | engths equal to each other, the new nenber 8a and the nmenber 8b
after being neasured can be transferred sinultaneously as shown in Fig. 11
so that the same effect as Fig. 11 is,pobtainable. Wich is used the 10
straight transfer by the transfer beIt% or the rotary transfer by the

rotary plat ens:dal enasd o3PREEPRIARElAL Wi .t &l N0 Space and structure

of the apparatus into consideration. It sho be ‘furt urider st ood by

those 15 skpibed un theaaivehhal, @l theush the Loreaqing fgsed g on has

been made on enbodi nents of the “inventio t he 1 nventi I's not Timted

thereto and varieussehangas apdnepdif iscati ps HRYHRE mRde it hout
departing fromthe spirit of the invention and the 20 scope “of the appended

clains. - 29po§£6ﬁN51tﬁroﬁgﬂeth@dv5?6IQQH%%th@gné_gp%Boﬂﬁ@tm%Rb%r subst ance
(7) on a front surface of a substrate (8), = conprising the steps of:

transferrbngrébeveubsboat e Byt Rakhagsubshaneevet hereay 1BhGtasvapori zi ng
section (3), heating the substance in the vaporizing “section so that the

conponent | seyapdr tzedathoathbe, sHBShaRCRehmBeth8avapar khenNgesBeli on,
feedi ng the conponent vaporized fromthe
8b after being measured can be transferred
simultaneously as shown in Fig. 11 s¢ that the same
effect as Fig. 11 is obtainable. Which is used the
10 straight transfer by the transfer belts or the rotary
transfer by the rotary plate is determined
appropriately with taking a space and structure of the
apparatus into consideration.
It should be further understcod by those
15 skilled in the art that although the foregoing
description has been made on embodiments of the
invention, the invention is not limited thereto and
varicus changes and modifications may be made without

departing from the spirit of the invention and the

20 scope of the appended claims.



substance in the vaporizing section to a detecting section (4), and

. detecting the vaporized conponent in the detecting section. 2. A nethod
according to claim1l, wherein in the step of feeding the conponent
vaporized in the vaporizing section, a gaseous matter other than the
vapori zed conponent is supplied towar éhg substance in the vapori zing
section to be fed with the vaporized °‘conponent toward the detecting
section. 3. Apmewmeed according to claim?2, wherein the gaseous matter is
supplied froma radially outer side wth respect to the substance toward

the substance.in a radi gllthognward direst:i of ersyhstance as seen in a
stacking direction in which the sSbstaﬁcelg%Satﬁé%Egabstrate%ﬁre st acked.

4. A nethod aapetdhtg t0)aBy anerehtCkair¥s @ 3+ MGERIR Jhe gaseous matter
is prevented frompassing - 30 through the substrate in a stacking

direction incehpehsihhetsebstapgecand the substrate are stacked. 5. A
nmet hod according to any one of clains 2-4, wherein the gaseous natter to be

fed with the vaporizedtransperenhgf £a® Ehesv¥apeki #iRg $eet kaRstaward the
detecting section is prevented frombeing supplied to a reverse surface of

t he substrat ehepposi frtboat hapbrontingseetaceni n3a,stacking direction in
whi ch the substance and the substrate are stacked. 6. A nethod according
to any one of clains 1lh&ating the substance in the vaporizing
section so that the component is vaporized from the
substance in the vaporizing section,
feeding the component vaporized from the
substance in the vaporizing section to a detecting
section (4), and
detecting the vaporized component in the
detecting section.
2. A method according to claim 1, wherein in the
step of feeding the component vaporized in the
vaporizing section, a gasecus matter other than the
vaperized component is supplied toward the substance in
the vaporizing section to be fed with the vaporized
component toward the detecting section.
3. A method according to claim 2, wherein the
gaseous matter is supplied from a radially outer side
with respect to the substance toward the substance in a
radially inward direction of the substance as seen in a
stacking direction in which the substance and the
substrate are stacked,.

4. A method according to any one of claims 2-3,

wherein the gaseous matter is prevented from passing



wherein in the step of heating the substance, the substance is irradiated
., by a radiant heat energy to be heated so that the substance is prevented
frombeing heated through the substrate in a stacking direction in which
t he substance and the substrate are stacked. 7. A nethod according to any
one of clainms 1-6, wherein in the st of heating the substance, a reverse
surface of the substrate opposite to the front surface in a stacking

direction intnibabht Resybstanraecand thetasuhslyl alie a8 o5t a¢kediics heat ed
by the heat energy with a contact thermal conduction on the reverse

surface so the substanece hadheatedubkematbeareverseyedface through the
substrate in the stacking direction. 8. A nethod according to any one of

claims 1-7, @herein inAthetabapaetobaahyngot haysvhst akcelatihe 2substance is
irradi ated by a radiant heat energy to be heated so that the substance is
prevented frehebeingthhegaedotibr nughetrheosbbsteadt @iith 8hst aakicrgzdur ection
in - 31 which the substance and the substrate are stacked, and another
heat ener gy ¢tsmpppéntdftomatheveepersuifigcecotiohheosubat take opposite to
the front surface in the stacking direction so that the substance is
heated fromdehectengrsectiuphate pheveghethérsubbtiagesuppliled sbagki ng
direction. 9. A nethod according to any one of clainms 1-8, further

conpri sing theveiep BRrépapgphgthcdbsbahcetebeppeenteheostbst fabetand a

heat source for_generating a radiant heat energg to heat the substance so
t hat an surface in a stacking direction in which the substance

and the substrate are stacked.

6. A method according to any one of claims 1-5,
wherein in the step of heating the substance, the
substance is irradiated by a radiant heat energy to be
heated so that the substance is prevented from being
heated through the substrate in a stacking direction in
which the substance and the substrate are stacked.

7. A method according to any cne of claims 1-6,
wherein in the step of heating the substance, a reverse
surface of the substrate opposite to the front surface
in a stacking direction in which the substance and the
substrate are stacked is heated by the heat energy with
a contact thermal conducticn on the reverse surface so
the substance is heated from the reverse surface
through the substrate in the stacking direction.

8. A method according to any one of claims 1-7,
wherein in the step of heating the substance, the
substance is irradiated by a radiant heat energy to be
heated s¢ that the substance is prevented from being

heated through the substrate in a stacking direction in



amount of the radi ant heat energy per unit time period for heating the

. substance is changed. 10. A nethod according to claim9, wherein the step
of changing the distance is perforned before heating the substance. 11. A
met hod according to claim9, wherein the step of changing the distance is
performed while heating the substange?llz. A nmet hod according to any one

of clainms 1-11, wherein in the step of detecting the vaporized conponent,

a gaseous preesdhethd thesdgheet bRg %%%t%g%stfétge%§et%%%5&%% atMi3pheric
pressure. 13. A nethod according to any one of clains Wwher€in in the

step of heathngthbe ﬁé@@téﬂ@@gya1§a§%9@§edpE%S%UE%vb@sEh%u%g@%r'%Tng
section is less than the atnobspheric pressure. 14. nmet hod according to

any one of ctﬂensu&s&3apewbﬁp@smtbntbh%h§t%Eoﬁt Egedhpg therg@nponent, a
gaseous - 32 pressure in the detecting section is less than a gaseous

pressure in theckapgriziegtseat kenchib. tAeNBLBQdaace0rdi REatagaRYoRANe Of
clainms 1-14, further conprising the step of renoving the substrate from

the vapori zi tigeseetéosecabtieratbetstopghf theasi:pgt rhbe sHbshance, and
transferring another substrate with another substance thereon into the

vaporizi ng setéching dfredbiapparatus for detecting a conponent of a
subst ance (7) on a front surface of a substrate (8), conprising,

. A method according to any one of claims 1-8,
further comprising the step of changing a distance
between the substrate and a heat source for generating
a radiant heat energy to heat the substance so that an
amount of the radiant heat energy per unit time period
for heating the substance is changed.

10. A method according to claim 9, wherein the
step of changing the distance is performed before
heating the substance.

11. A method according to claim 9, wherein the
step of changing the distance is performed while
heating the substance.

12. A method according to any one of claims 1-11,
wherein in the step of detecting the vaporized
component, a gaseous pressure in the detecting seétion
is less than the atmospheric pressure.

13. A method according to any one of claims 1-12,
wherein in the step of heating the substance, a gaseous
pressure in the vaporizing section is less than the
atmospheric pressure.

14. A method according to any one of claims 1-13,

wherein in the step of feeding the component, a gaseous



a Vaporizing section (3) including a substrate holder (2, 23, 42) adapted
.to hold thereon the substrate with the substance thereon, a heater (1, 2)
for generating a heat energy to heat the substance on the substrate held
on the substrate holder so that the conponent is vaporized fromthe
substance held on the substrate hol dery, and a detector (4) for detecting

t he vapori zed conponent. 17. An apparatus according to claim16, wherein

t he VaporiZi@ﬁe§§ﬁ£éoﬂniﬂﬁéugéﬁeéﬂihﬁ|§Ec9965_ﬁgliegg’théﬁ)aOpening to
supply a gaseous matter other than the vaporized conponent for the

substance hejdsesus hersubsteaie bekderpspithal therggseous matter is fed
with the vaporized conponent toward tﬁe detecCtor. 18. An apparatus

according tolgl aim 17, Awhetebd atberbnhgttH0shyi SnarpangediLo 9pen, at a
radially outer side with respect to the substance on the substrate - 33

hel d on the Subtsitenateohot tetn@stseencép arstankingy dhéestibonripewhi ch the
subst ance and the substrate are stacked so that t%e gaseous matter is

supplied tovarahn the sabstantegosetbeosubsteat ehbebtepnot hpesubagrate
holder in a radially inward direction of the substance as seen in the

st acki ng di ridet i srbsti®nced\n apparsausf@accongli agotive ANyuloserofechatns 17 and
18, wherein the inlet port is arranged to prevent the gaseous matter from
passi ng t hr ciigh-hdve s\gubsanet etiheteonninthe sdbstapdei hohgdesedbian st acki ng
16. An apparatus for detecting a component of a
substance (7) on a frent surface of a substrate (8),
comprising,
a vaporizing section (3) including a
substrate holder (2, 23, 42) adapted to hold thereon
the substrate with the substance thereon,
a heater (1, 2) for generating a heat energy
to heat the substance on the substrate held on the
substrate holder so that the component is vaporized
from the substance held on the substrate holder, and
a detector (4) for detecting the vaporized
component.
17. An apparatus according to claim 16, wherein
the vaporizing section includes an inlet port (dl, d2,
13) opening to supply a gaseous matter other than the
vaporized component for the substance held on the
substrate holder so that the gasecus matter is fed with
the vaporized component toward the detector.
18. An apparatus according to claim 17, wherein

the inlet port is arranged to open at a radially outer

side with respect to the substance on the substrate



direction in which the substance and the substrate are stacked. 20. An

. apparatus according to any one of clains 17-19, wherein the inlet port is
arranged to prevent the gaseous matter to be fed with the vaporized
conponent toward the detector frombeing supplied to a reverse surface of
the substrate held on the substrate _hgider opposite to the front surface
in a stacking direction in which the substance and the substrate are

stacked. 21. hANdappatakusudethdien®diRedn¥ OneRf il & 18 aki20, Wherein
the inlet port (dl, d2) is capable of having an opening area sufficiently

| arge for intdipducing thewbubst kake shibgMaakcouhsl @ 0fs e raaRPpandt us onto
the substrate holder (2) through the opening area. 22. An apparatus

accordi ng tosaagkedesof tabai Mbe Yas2buswheteier tiRe siuphat eBOkbwiagdarr anged
to surround - 34 the front surface as seen in a stacking direction in

whi ch the subBtamubsaadcthensubhst sabetahe eshatkedn23he AR udRpaEEUS
according to any one of clains 17-22, wherein the inlet ports includes at
| east three hglfeknlipt aportisadiyanged rtdodiuwecaubd blfetheostibstichaee as
seen in the stacking direction. 24. An apparatus according to any one of
clains 17-2385 whenein the sapokimpgndisectiion.i ncl udes an outlet port (6)
t hrough whi ch the vaporized conponent is allowed to flow toward the
detector, and9the out|®p apparatus according to any one of claims

17 and 18, wherein the inlet port is arranged to

prevent the gaseous matter from passing through the

substrate held on the substrate holder in a stacking

direction in which the substance and the substrate are

stacked.

20, An apparatus according to any one of claims

17-19, wherein the inlet port is arranged to prevent

the gaseous matter to be fed with the vaporized

component toward the detector from being supplied to a

reverse surface of the substrate held on the substrate

holder copposite to the front surface in a stacking

direction in which the substance and the substrate are

stacked.

21. An apparatus according to any one of claims

17-20, wherein the inlet port (dl, d2) is capable of

having an opening area sufficiently large for

introducing the substrate from an outside of the

apparatus onto the substrate holder (2) through the

opening area.

22. An apparatus according to any one of claims

17-21, wherein the inlet port is arranged to surround



port is surrounded by the inlet port as seen in the stacking direction.

. 25. An apparatus according to any one of clains 16-24, wherein the heater
(1) is capable of generating a radiant heat energy as the heat energy by
whi ch radi ant heat energy the substance is irradiated to be heated so that
the substance is prevented from being ;jheated through the substrate in a
stacking direction in which the substance and the substrate are stacked.

26. An appar ahdsraeser duRgate anysess oh 6l alkms il 29 MRSIE N he heater
(2) is arranged to be contactable with a reverse surface area of the

substrate hekHien the substkate hAHAeheOBROSA kO slrRe ssukslance on the
front surface in a stacking direction in which the substance and the

substrate arg3stacked g8a appatathie substaneg its Rest 8¢l Legmcthenseverse
surface area through the substrate in the stacking direction wth a

contact therbal2epndhereon bréweshethpoheat éhcludes ardikhetr eweese surface
area. 27. An apparatus according to any one of clains 16-28, wherein the

heater (1, 2jubsicapabperot agensgatii ng auraduadt thear rener gyurd&sckhe heat
energy by which radiant heat energy the substance is irradiated to be
heated so that s@ensiubsthacetaskpngvdntedtinmam being heated through the
substrate in a stacking direction in which the substance and the substrate
are stackedZ4and anotherappatatner ggcvodbagappl keg boeaofreveime surface
of the substrate held on the substrate

17-23, wherein the vaporizing section includes an

outlet port (6) through which the vaporized component

is allowed to flow toward the detector, and the outlet

port is surrounded by the inlet port as seen in the

stacking direction.

25. An apparatus according to any one of claims

l6-24, wherein the heater (1} is capable of generating

a radiant heat energy as the heat energy by which

radiant heat energy the substance is irradiated to be

heatéd so that the substance is prevented from being

heated through the substrate in a stacking direction in

which the substance and the substrate are stacked.

26. An apparatus according to any one of claims

le-25, wherein the heater (2) 1s arranged to be

contactable with a reverse surface area of the

substrate held on the substrate holder opposite to the

substance on the front surface in a stacking direction

in which the substance and the substrate are stacked so

that the substance is heated from the reverse surface

area through the substrate in the stacking direction

with a contact thermal conduction between the heater



hol der opposite to the front surface in the stacking direction so that the
. substance is heated fromthe reverse surface through the substrate in the
stacking direction. 28. An apparatus according to any one of clains

16-27, wherein at |east one of the substrate holder (2, 23,42) and the
heater (1, 2) capable of generating a zqadiant heat energy as the heat
energy to heat the substance is novable to change a di stance between the

substrate andntthehbeateerse khatzas ameunt of the radiant heat energy per
unit tinme period for heating the substance fromthe heater is changeabl e.

29. An apparatfus accor#hngpparakasma28orahageid ahhe odlesbanee simschangeabl e
before heating the substance. 30. An apparatus according to claim 28,
wherein thel@i88anesersinhahgenbheevhi(lle heatisngablelsubst ance. 31. An
apparatus according to any one of clains 16-30, wherein the detector

incl udes an exhausting a B86didevi heat5pnaryangedtat Acdowesbieanbyi de in a
flow direction of the vaporized conponent with respect to a position
where the vapoitizedadbaponkaati sndeggctbd bybsthecdetiecteradiatdbscharge

t he vaporized conmponent to an outside of the apparatus in such a manner
that a gasebtsbprieesued ap thetpbbet sohsksnkessst barveheedatfrospheri c
pressure. 32. An apparatus according to any one of clains 16-31, wherein
t he detectorP$hed uteated ehravshi hge debptsats) iar rangedkanga downst ream

side in a f|§¥4ection in which th
e substance and the substrate are

stacked, and another heat energy toc be applied to a
reverse surface of the substrate held on the substrate
holder opposite to the front surface in the stacking
direction so that the substance is heated from the
reverse surface through the substrate in the stacking
direction.
28. An apparatus according to any one of claims
16-27, wherein at least cne of the substrate holder (2,
23,42} and the heater (1, 2) capable of generating a
radiant heat energy as the heat energy to heat the
substance is movable to change a distance between the
substrate and the heater so that an amount of the
radiant heat energy per unit time period for heating
the substance from the heater is changeable.
29. An apparatus according to claim 28, wherein
the distance is changeable before heating the substance.
30. An apparatus according to claim 28, wherein
the distance is changeable while heating the substance.
31. An apparatus according to any one of claims

16-30, wherein the detector includes an exhausting



direction of the vaporized conponent with respect to a position where the
, vapori zed conponent is detected by the detector, to discharge the

vapori zed conponent to an outside of the apparatus in such a manner that a
gaseous pressure on the substance on the substrate holder is |less than the
at nospheric pressure. 33. An apparatusyg@ccording to any one of clains

16- 32, wherein the detector includes an exhausting device (5) arranged at

a downstreamisvieci n5a Ekewngddr a6t hoRoRhstPeaMaRHEZed corpenent Wi th
respect to a position where the vaporized conponent is detected by the

detector, todtiischasgeothenwapapbzedeaompapentntowidn ouLpkde of Lhe
apparatus in such a manner that a gaseous pressure at the position is |ess

than a gasequssipiessuherenthbevspbsiasgecompbhensubst patecheldsr,. 34. An
apparatus according to any one of clains 16-33, wherein the vaporizing
section i nclutdesdapecbat} etopdi sciéygéhthaghapbi ¢ bhettheorppaehzedocomponent
- 37 is allowed to flow toward the detector, and the heater is capable of
generating tdre diesidmerfytdeé apparedussunrsuodi agmbheeouthet port as seen
inaflowdirection through the outlet port. 35. An apparatus according to
any one of dd&FRUS IBr3gsuykmerei hhe heovapdenzinglsest tbani nbkudes a
transfer nmenmber (23, 42, 34) contactable with the substrate and novable
with respect2iiPipesi®spraieureol der so that the substrate supported by

the transfer__device is nounted onto the substrate hol der and renoved
32. An apparatus according to any one of claims

16-31, wherein the detector includes an exhausting
device (5) arranged at a downstream side in a flow
direction of the vaporized compcnent with respect to a
position where the vaporized component is detected by
the detector, to discharge the vaporized component to
an outside of the apparatus in such a manner that a
gaseous pressure on the substance on the substrate
holder is less than the atmospheric pressure.

33. An apparatus according to any one of claims
16-32, wherein the detector includes an exhausting
device (5) arranged at a downstream side in a flow
direction of the vaporized component with respect to a
position where the vaporized component is detected by
the detector, td discharge the vaporized component to
an outside of the apparatus in such a manner that a
gaseous pressure at the position is less than a gaseous
pressure on the substance on the substrate hclder.

34. An apparatus according to any one of claims
16-33, wherein the vaporizing section includes an

outlet port (6) through which the vaporized component



fromthe substrate holder. 36. An apparatus according to claim 35, wherein
.the transfer nmenber (34) is capable of supporting thereon two of the
substrates so that a novenent of one of the substrates toward the
substrate holder and a noverment of the other one of the substrates from
the substrate holder occur sinultaneoysly. 37. An apparatus according to
claim35, wherein the transfer nenber includes a hole (38) and a

projection (38)alookednma ghear avearbetweenetie the! € ardnd Ry 9jegGld,on in

such a manner that the clearance is capable of receiving a part of the

substrate toibecapabpeessedehetrweengt hechakatare Ryl 86t i:@Narea
surrounding the outlet port as seen in a flow direction
through the outlet port.
35. An apparatus according to any one of claims
16-34, wherein the vaporizing section includes a
transfer member (23, 42, 34) contactable with the
substrate and movable with respect to the substrate
holder so that the substrate supported by the transfer
device is mounted onto the substrate holder and removed
from the substrate holder.
36. An apparatus according to claim 35, wherein
the transfer member (34} is capable of supporting
thereon two of the substrates so that a movement of one
of the substrates toward the substrate holder and a
movement of the other one of the substrates from the
substrate holder occur simultaneocusly.
37. An apparatus according to claim 35, wherein
the transfer member includes a hole (38) and a
projection (39) to form a clearance between the hole
and projection in such a manner that the clearance is
capable of receiving a part of the substrate to be

compressed between the hole and projection. -





