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- 1 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 for analyzing a vapor froma sanple as

di scl 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 anaAPPRRAZEEI ARDLI BECHLON FORYICEACBITNGS VAW PlicAde | nvention
An object of the present invention is to 15 provide an apparatus and net hod

for detecting a conponent of a substance or the substance itself by

vapori zing the conponent of the substance or the substance itself, by which
apparatus and nethod an, accuracy of detecting the conmponent of the
substance or 0% %Hﬂ%ﬂ%ﬁégh?tg%Y?n?%O?nproved. According to the
invention, a nmethod for , detecting a. conponent é'nclud{gg t he subs%ance

itself) of a substance (ot ¥iGUFa" ot "EBI T )™ o B2 F7Dnt° s@ff aRBILBFUA

b , ] Si f.. f ' - 2 h b ith th
Subst ance. t harbsh THES A T Vagbr o7 iy & obir O OREL i 6 € neeSHbOEAnCE in the

liquid cr solid or the specimen itself by vaporizing
5 the component of the specimen cr 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 compenent of the substance or the
substance itself, by which apparatus and method an
accuracy ©f detecting the component of the substance or
20 the substance itself is improved.
According to the invention, a method for
detecting a component (including the substance itself)
cf a substance (of liquid or solid) on a front surface

of a substrate, comprising the steps of: transferring



vapori zing section so that the conponent is vaporized fromthe substance in
t he vaporizing section, feeding 5 the conponent vaporized fromthe substance
in the vaporizing section to a detecting section, and detecting the

vapori zed conponent in the detecting section. If in the step of feeding the
conponent 10 vaporized in the vaporizing section, a gaseous matter (may be

t he at nosphere or other than conponent(s) of the substance to be detected)

ot her than the vaporized, co nent is.supplied.toward the substance in the
vapori zi ng segpﬁoﬁuég%ﬁétﬁéagﬁi ey 5FV§b%hﬁ§QRﬂnﬁﬂ1Qnatomard t he
detecting sect%on,iEQe %%p%ﬁk;atkgptpquqiEgoq%%ﬂgngxgs_aqﬁ§lerayed, and

t he vaporlzeg gg%pongﬁt s stéﬁly fed 't 7 Yhe i ect*%g Section. If the

gaseous mat ter, (o 3ynply ed Lover & b, substance fiom a s adially, outer side

W th respect the 'substance 1 h ara Yy IFnwar For o1 t he

substance as gegp itl?lga 2 %@%‘Qm’&% qiy ?%té' gf’é |} WA Gh éé&ioﬁ'ﬂbsfd@%?%}ﬁnd t he

substrate are stacked, e vapori ze o onent 1s restraine bei ng

di schar ged sout n@f - fReLAROKIZING SeCtH Qn Widhaul, heling. fief thoward the 25
detecting sectPoncgnEVSr froﬁ%%eing di ffused or disggg%ﬁked in all radial

directions froauarisubst artidaldry Aadi altcrntigly ofedthesubgtiance. If the
gaseous matter is prevented from passing through the - 3 substrate in a

stacki ng diregticertiifhgwiineh e r isestangp rngd tihe Subsddad e e stacked,
t he substrate
section.
If in the step of feeding the component
! 10 wvapcrized in the vaporizing section, a gaseous matter

{may be the atmosphere or cther than component(s) of
the substance tc be detected) other than the vaporized
component 1s supplied toward the substance in the
vaporizing section tc be fed with the wvaporized

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 secticn without being fed toward the

25 detecting section and/or from being diffused cr
distributed in all radial directions from a

substantially radial center of the substance. If the

gaseous matter is prevented from passing through the



is prevented from being cooled by the gaseous matter, and the vaporized
conponent is restrained frombeing 5 mxed with a conponent of the
substrate. If the gaseous matter to be fed with the vaporized conponent
fromthe vaporizing section toward the detecting section is prevented from
being supplied to a reverse surface of the substrate opposite to the front
surface 10 in a stacking direction i n"whi ch the substance and the substrate

are stacked so that the gaseous matter is prevented from passing through
the substrat eSPRStRECsEdcRi 7Y 3G4186t 967 S AHE s UBs tEt idi%r event ed from
bei ng unnecessarily cool ed by the gaseous matter, and 15 the vapori zed
conmponent is FEé?FéPﬁ@daP oﬁ%ﬁe? G%EFﬁéﬁ QHQt?E§9ﬁﬁﬂnné§ﬁ PP HE Subst r at e.
If in the steg of heat%ng %he sgbstance, the, substance is irradiated by a
radi ant heat éneP§yvEo-6& HEHL &G18F Fﬁgﬁephgwéﬁg§iéWEEQQ§ red from

bei ng 20 heated through the substrate in a stacking di tion i.n which the
subst ance andapﬂe%ﬁbsﬁlpgtrézglréeCgfnggl?g&,t e T < :j:brs é i éjstzt% ned from

bei ng_unnegessaiLy, gt ede b b the step of heqting the sybstance, a

reverse surface o € substrate opposite surface in a

stacking diregbianubnnubied thesubstanse And.l he syt a g atacked | s

heat ed by the“heat ener with a contact thermal "conduction on the reverse

surface So. t Ng-SHDEhaNGRGS HeAbed OB ReEEPras dedhidage through the

substrate in the stacking direction, the substance is wi th high
heating effickeR¢Yon is prevented from being supplied to a reverse

surface of the substrate opposite to the front surface
E 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 compenent 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 s¢ 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 is restrained from being unnecessarily heated.

If in the step of heating the substance, a
reverse surface of the substrate oppocsite 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



If in the step of heating the substance, the substance is irradiated by a
radi ant heat energy to be 5 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, and 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 substdnce is heated from the reverse

surface through the substrate .in th st acki.n irection, the. substance is
heated with t grfﬁ,cghﬁ WEat ity SFAT c‘f‘y”?ftq}%es%‘i f%%‘é‘fl%wprises

the step of ch i.n i stance betueen the suhstrate and a heat source
%%e sgggta%c% q_s th%aCEECP \o}l eg‘tlg?heheagtulbnsq a@f@lCleIil%t an

for generating a radiant heat” energy to nce so

anmount of the radi ant heiqfft i%n%rh%yééc% reoﬁir%agjﬁ&e%if oﬁgsogalbgé’;\ti t he

substance is changeabl é€7in accor e conponent” 20 to be

detected, a p'ﬁldhéltia‘h)ée.c’fist he Kinds of rkTJtﬁ);% GRRONE eacca%rpeerafgft@&tgg

correctly wt respective optimumte rature condi tions or enper at ure

changing  EaNRELS<qThE %/%Qgitm %fuﬁ%rfgéti@gﬁz%%éhu Stwénw@ﬂq before

heating the substance and/or while heating th ance, 1In atcor dance

with a kind ofehheCorReReR tHO R dalad ady d fsddritihg iapof ;s detacting

the vaporized conponent, "a gaseous pressure in the detecting section - 5
is less than hecat MBSPRenist RIRSSHE the RAHdtHat PrLsS Wit Ofed hesvapori zed

conponent is increased to be
another heat energy is applied to a reverse surface of
the substrate opposite to the front surface in the
{ 10 stacking direction sc 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
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
changeable in accordance with a kind of the compcnent
20 to be detected, a plurality of the kinds of the
comporent can be detected correctly with respective
optimum temperature conditicns 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
toc be detected.

If in the step of detecting the vaporized

component, a gaseous pressure in the detecting section



easily detected. If in the step of heating the substance, a gaseous
pressure in the vaporizing section 5is |less than the atnospheric pressure,
the vaporization of the conponent is accelerated. If 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 fromthe vapori zi ng section to the detecting section is

accelerated. lf the hod, further ¢ rises the step of _.removing the
Sibotrate 17 oft hESGaROr 21 hG SLEPrGRTTar: BY SCHE St o oFTHeZt ng the

subst ance, a”?g%?s&&%”é%?"t&%”%a@?}?&9853(3%89@%%%%‘% Wit ) janathery %%b%eance

thereon into € vapori zi ng section, cor to the invention,

apparat us for .0t 6CHLDg RoOMPeRent, Chacluding e syhstance itsell) of a

substance (of Tirquid or solid) on a front sufrface a substrate,

conprises, a ¥é§9’&5%h@9 aeﬁggeeugngk@%ﬂgeaiﬁu@%ﬁer 3@ halder; adapted, to hold

thereon the substrate with the substance thereon, a heater for generating

a heat energy;tobeat:hhe sHBshaneepAB thep auhsthat ¢ hehd On ithe ;pstrate
hol der so that the 25 conponent is vaporized fromthe substance held on the

substrate hol der tnandecapdatact 95 Leredetaeting trke invaper iszegd egnponent. |f
t he vaporizing section includes an inlet 6 port opening to supply a gaseous
matter (may beethengathesphapenertot Bepyakhanscorperenri(Sh ehe he substance
detecting section is less than a gasecus pressure in
the vaporizing section, a flow of the vaporized
{ 10 compecnent 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 wvapcrizing section,
According to the invention, an apparatus for
detecting a component (including the substance itself)
of a substance (of liquid cr solid) on a front surface
20 of a substrate, comprises, a vaporizing section
including a substrate holder adapted to hold therecn
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 sc that the
25 component is vaporized from the substance held on the
substrate holder, and a detector for detecting the

vaporized compcnent.

If the vaporizing section includes an inlet



to be detected) other than the vaporized conponent for the substance held
on the substrate holder so that the 5 gaseous matter is fed wth the
vaporized conmponent toward the detector, the vaporization of the conponent
is accel erated, 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 to the substancé on the substrate held on the
substrate hol der as seen in a stacking direction in which the substance and

the substratBhr e BEEEREAT80SERRE Yt Re IG850HFs "RaiEdr (MY SFppihiced t owar d

t he substance on the substra%g helgron 15 the substrate holder in a radially
i nwar d di rect FbRCBPREF ReCEuBStERcENAE SEBROPATENE ' sCackiry S 1Sh, the
vapori zed conponent is restrained frombeing discharged out of the

vapori zi ng seb?i Bh GFLRBGEIbePRGFed POVATE "ERE deFeL oS LR I and/ or
frombeing diffused or 20 distr.ibut inall radial .directiqns froma
substantialIy££3d?3?séaﬂF8rh8#dtﬁg ggﬁsf&%ééraﬁﬁ ?ﬁ danFéiqﬁﬁ?itﬁgearranged
to prevent . the us ter r Si rough the substrate held on

t he substrgtegﬁ%?§§$ P%Qgggtégk?ﬁéngﬁiéckggnbgﬁo%ﬁfgﬁ fﬁ3p9ﬂ§n§ubstance and

the substrat e, gre,at agkede LBecsubsirate,dis ateuanted domdeipg,qool ed by

t he gaseous ma r, “and € vaporized ¢ onent i's restraine rom bei ng

m xed with a ¢omponent  9f ehiheapubshiat,8pokt - @ecbﬁg%he% RY tsea%lgfranged to
prevent the gaseous matter to be fed with the vap rlze§ conponent” toward
the detector feq toward the detecting section.
If the inlet port is arranged fo open at a
( 10 radially outer side with respect to the substance on
the substrate held on the substrate heolder as seen in a
stacking direction in which the substance and the
substrate are stacked so that the gasecus 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
vapcrized component is restrained from being discharged
out of the wvaporizing section without being fed toward
the detecting section and/cor from being diffused or
20 distributed in all radial directions from a
substantially radial center of the substance. If the
inliet 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 cocled by the gaseous matter,

and the vapcrized component 1is restrained from being

mixed with a compconent of the substrate. If the inlet



frombeing supplied to a reverse surface of the substrate held on the
substrate hol der opposite to the 5 front surface in a stacking direction in
whi ch the substance and the substrate are stacked, the substrate is
prevented from bei ng unnecessarily cooled by the gaseous matter, and the
vapori zed conponent is restrained frombeing mxed with a conponent of the
10 substrate. If the inlet port is capabl e of having an opening area
sufficiently large for introducing the substrate froman outside of the
appar at us ont 8°fhe 1ssghsEnges K6l PaeViEiroddl® t1d7s spenittig- teed,© &t ruct ure
15 of the apparatus is significantly sinplified although having the inlet
port for intré8GciAght hEegaSEETS ZeFRICCEIP ARG twad-’pﬁpérq’éft Het99tahe inl et
port is arranged to surround the front surface as seen in a stacking
direction i n WAPENLE29%t KEPEIBSCariCe Sak® HoHS S ittt %r &1 acked, the
vapori zed conpopent is restrained from bein iffused or distributed in a
radi al direct?Pd Séfrattﬁe%gagstoé‘n(?g‘.e Slugsttﬁé‘tlgenﬁ"&l%‘dﬂ?ﬁwq%&%d@eat | east
t hree sub-i.nl et ortsfarran ed to _sur.roun thet.front syrface as seen in 25
the stacki fig AFPEELPOREACF e v ERGFTST g CSEET o™ IMbIUHEs: & ut | of por{
t hrough whi ch_t he v%poria%%dth%o%%ré%nt i_,s _allaowed . to fltgivé owar.d t.he

t
detector, and>" & 20Ut &t port i's surrra&?n ed bsfatchkeeq’nl psour S Seen - 8

in the stacking direction, i i L as seen
toward the O:Jt@lgeg'r%grﬁé%xlt%)@ tfh:@ﬁlgé%@%[?ls 759 LYMANEN, 18,5 136F WPl ui de

gasecus matter, and the vaporized component is

restrained from being mixed with a component of the
{ 10 substrate.

If the inlet port is capable of having an
opening area sufficiently large for introducing the
substrate from an cutside 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 compeonent 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 vapcrizing 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



matter. If 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 restrained from being unnecessarily heat ed.
|f the heater is arranged to be contactdbfe with a reverse surface are of

t he substrate,helg on thg, substrate hold?%%%pposhte to the substance on the
front surface®i h'§ StACKIRY GRFESERER i iR AHE SSLEFERTE ™S idhd t he
Substrate are stackgd so.th?ttthe ?ugﬁtanc li heated fromthe reverse
surface t hrougRcthe uBstFate "OMA T Fhé& St &8 iﬁ%’é%?fc Yort Wi 19 °5 &Bht act

t her mal condﬁg£'on bet ween the heater and the reverse surface area, the
substance is héated with hi gh heating 20 efficiency. If the heater is

capabl e of generating a;¢ra Eaﬂ%a@ggti%n%% ARCEY %&eg@u%ﬁggggggg by which

radi ant heat energy thé substance is’irradiated to-“be so that the

substance bs prayentefohiomhbelo leaked, gt RLaygl the subst hals i a

stacking direction in substance an strate are stacked,

and another heat @Héﬁ:g%bkﬁeb%uﬁ@%h% 4Q 3 hevense Sy aee nfcdde,

substrate held on the strate hol der opposite 9 to the front surface in
the stacking dhrecthanssgsthate thepsuhshanee drerheated famddhe reverse

surface
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 1is 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 directicn in which the substance

15 and the substrate are stacked so 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 of generating a
radiant heat energy as the heat energy by which radiant
heat energy the substance is irradiated tc be heated so
that the substance is prevented from being heated

25 through the substrate in & stacking direction in which
the substance and the substrate are stacked, and

another heat energy to be applied to a reverse surface

cf the substrate held on the substrate holder opposite



t hrough the substrate in the stacking direction, the substance is heated
with the highest heating efficiency. 5 If at |east one of the substrate

hol der and the heater capable of generating a radiant heat energy as the
heat energy to heat the substance through irradiating the substance by the
radi ant heat energy and/or thermal conduction through the substrate whose
10 reverse surface is irradiated by the agadiant heat energy is novable to
change a di stance between the substrate and the heater so that an anount of
the radiant heattrendrmgpyniperunfdde tinret perd ot Kiorg hibiaté agi o hec subst ance
fromthe heater is changeable in 15 accordance with a kind of the conponent
to be det ect ed,he sydatcalda Yy ofhadieedifdsn dfhe heeconponentfeanm be det ect ed
correctly with respective optimumtenperature conditions or tenperature
changi ng mannéhsoufife thdi stdrderdte changeal e defror ed ettt hgn t hehsubst ance
20 and/or while heating the substance. If the detector includes an
exhausti ng dedulstamdangedentet doviristeaiisihiket meativw ef feei¢onyof the
vapori zed conponent with respect to a position where the vaporized
conponent i%s detected by Fd 25 afdt sdtore tio % S G- ¢ Hee Vapbraned
conponent to an outside of the apparatus in such a manner that a gaseous
pressure at tH&'SHoSiaicdn SR qlﬁﬁ?ﬁeﬁ@t%%p‘ﬁéﬁi@tpﬁé%%ﬁr%?eﬁgbarti al

pressure of the apqri zed component i s increased to be easily detected.
't the detect G | SRS | K DS & e it thzough

irradiating the substance by the radiant heat energy
and/or thermal conduction through the substrate whose

10 reverse surface 1s irradiated by the radiant heat
energy 1is 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 cf 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 to a position
where the vaporized component is detected by the

25 detector, to discharge the vaporized component to 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 cof the



oy Btk i - -

at a downstreamside in a flow direction of the vaporized conmponent with
respect to a position where 5 the vaporized conponent is detected by the
detector, to discharge the vaporized conmponent 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 atnospheric pressure, the vaporization of
t he conponent 10 is accelerated. |f thel@etector includes an exhausting
device arranged at a downstreamside in a flow direction of the vaporized
conponent wit H2PeSpECH COMRONEHSI tlisoA NFERE eché v fsordasad e sHpodidy s
detected by the detector, to discharge the vaporized conponent to 15 an
out si de of t héfappar SEh€GTR s ueR ‘AREnREr PR Sy ITFa SIS HrisstEht t he
position is less than a _gaseous . pressure on the substance on the substrate
hol der, a fl 8% 8f YCHEST ﬁ@Fifé@ecéﬁpéngﬁowﬂ&ﬁQQ%%QHnﬁﬁigh%m) section to

the detector is accelerated. 20 If .the vggprizing secti.on includes an outl et

f
port through WAPER1ERE TRPEPIEEE ¥diPoRERPscs & AwePS o F WS Sard t he

detector, and_the_heater is capable.  of generati (a.radjant heat energy

29) the hedt  EMoPgy oy ni-CH PPAGT nt on Ot CEry Y S e 1 & 25

i rradi at ed) aty.an, area (from.whi ch ar ea the radiant he%;.e er i.s emtted
e onern S

h ) .
to the substan&gf S&ﬁ?oun&.ﬁ&poFﬁé out8 port §§ Séerry n]aE?IomﬁaF?ectlon

f th | through t | gl 6t
(of the vapoégétg‘i!a%%@ iLhrglgh o Deautd 64, R0t oo vangrdaed s AL g

conponent is kept securely at a vapor condition to
returned to athbqgh@sQ%n%%lb% the substrate holder is less than the

atmospheric pressure, the vaporization of the component
{ 10 1is 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 outside of the apparatus in such a manner that a
gaseous pressure at the positicn is less than a gaseous
pressure on the substance on the substrate holder, a
flew of the vaporized component from the vapcrizing
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 outlet port as seen in a flow direction (of the

vaporized gas) through the outlet port, the vapcrized



condition of the conponent by being cooled. The vaporizing section may
include a transfer 5 nenber contactable with (and separable fronm) 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 renoved fromthe substrate hol der. The transfer nenber may be 10
capabl e of supporting thereon two of Thel substrates so that a nount i ng
novenent of one of thg sub ﬁ?rd t he substrate hol der and a renoval

t t t
novenment of tREPBLAE 6ﬁe18%%tﬁéc§&% Yr dfed FARHRT e ¥linstdat® Hol der

i mul t Ly. The t f. 15 i,ncl ud hol d
pr of ecti on t o FOFAFa Gl eaF &lcE bt der (e, 6] & adprbjdotion Gt two

positions opposiite.to each,ather through the.substance, in a radial
RRUAERLR, SFC 1R Siwed=Rn ki

direction of Su SUCK “4 “rann rkFH§€ {17e’ *cl"ear ance is capabl e of

receiving a part of theThéov?B%%EEﬁ %%c@%o%oggéﬁﬁgﬁﬂJRE§@F%ﬂa Qﬁxﬂple and

projection to fix the part of "the substrate an ension 1s applied to

anot her pact Abgblie SUBSLERLEICOD; i Ghd hepsubshance sl st) petueen the

two positions. Oher objects, features and a he 25 invention

wi || become appgLepkthr aRut Revhellowing deseptionef dhg gnhedi ments of
the invention taken in conjunction with the acconpanying draw ngs. - 12

Brief DescriphboRedf sbhenSevenal sViews ek therawines, thd.trhdssed
schematic view of an apparatus for detecting a vapor of a conponent of a
substance or device is mounted ontc 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 remcval movement of
the other one of the substrates from the substrate
holder occur simultanecusly. The transfer member may
15 include a hole and a projection te form a clearance
between the hole and projection at two positions
opposite to each other through the supbstance 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 cf the substrate (on
which the substance exists) between the two positions.
Other cobjects, features and advantages of the
25 invention will become apparent from the following

description cf the embodiments of the invention taken

in conjunction with the accompanying drawings.



t he substance itself as a first enbodinent of the 5 invention. Fig. 2 is an
enl arged cross sectional view show ng a vaporizing section of the first
enbodiment. 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 view of _an apparatus for detecting a vapor
of a conponent of a substance or t he~stiBstance itself as a second

enbodi nrent of the _inventiaqn. 15 Fig. 5. includes, enl arged cross sectional
Views showi ng B LR Wapdl 2R St 1 or bfoL e derutnd®

enbodi nent. Fig. 6A is g..di agram show.n r el at i onshi bet ween a ki nd of
t he conponent or the su%sﬁ%dn%e ok saelSfc,hec'}tiaguaC d‘fe]teevf:toe% %nonacpe%?rr%??%n of the

i zed j s | f, i d f
vapor ed comonent. e 8811 L J7 SHUST U Ry | 2etSubel s and 2 o

detecting the conce iS"a di agram

showi ng anot her, . r i gnshi, taean i  OPO r the 25
subst ance | ts:tlhfe, nghg%!taect e IOEcﬁcent raa?i%lnr[% O%%}%&l%langorl z%gn%:%%ponent or the
vapori zed substanggitself, and a frequency of detecting the concentration

in the second enbo iment. - 13 Fig. 7 is a diagramshowing a relationship
between a distance betweagn heatiNgplaies ¥ & dddBsectional view

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

f 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.

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

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

Fig. B 1s 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.



proceeding in the second enbodinent. Fig. 8 is a diagram show ng a

rel ati onship 5 between a kind of the conponent of the substance itself, a
detected concentration of the vaporized conponent or the vaporized
substance itself, and a frequency of detecting the concentration in the
second enbodinent. Fig. 9 includes a view show ng the vaporizing 10 section
of the third enbodi nent as seen in t e 13itection perpendi cul ar to the front

surface of the substrate side view showi.ng the vapori zin section
of the third enbodlnent%lﬁlg i@ Ps éa8F85553€@PF%h %g% J&b the 15
vapori zi ng seg8 on _of _t he tic oblique

1
proj ection YShdwn liﬁéPﬁ %ggﬁgﬁgt8§aF&P%d§ﬁ§§%%ufq of the

conmponent mnthra beIt trans%eg 7 cond m£%d112 .S a schenatlc obli que
proj ection 26 V|eM/sH8mnng strat & settlng nenber Fig. 13 is a cross

sectional view show ng %ggho§u9§trageﬁ§e%%yggomgﬁg Eorﬁfatig%s §$g schemati c

obl i que projection view anot apparat ecting'the vapor

25 of the gompangaL Wl i Aqdosk chEanshien-anaber. et alded fescrintian of the

| nvention Hereafter odlne t he invention i's desdri bed

with referencg LatEig9sq éo%cenE&gtl%n'%fat%%O%% %&G%kkPQkh%%ﬁ@d%Néﬁ a
vapori zed gas detecting apparatus as the first enbodlnent of the

the vaporized substance itself, and a frequency of
detecting the concentration in the second embodiment.

Fig. 9 includes a view showing the vapcrizing

10 section c¢f the third embcecdiment 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 another 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 embcdiment of the



invention, Fig. 2 is a cross sectional view of an 5 inportant part of the
vapori zed 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 showmn 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 | ower posdt+on separated by a predeterm ned
di stance fromthe suction heating plate 1, a pipe 6 whose end is connected
to the suctioanNeatiing ipl describeddetiddt inef arsamws: 4 cdhrisct ed-30 anot her
end 15 of the pipe 6, and an exhaust neans 5 connected to the detecting
means 4. And, FadvapofiszBn§rmesns o sits ucdgmst itlsre @y t1eSlicddbridfeat i ng
plate 1 and the opposite heating plate 2. A detecting operation in the
above nenti onE8te2H G4paPP2Ed tyds cdettdét itig sdppabaisians ddsdfbed bel ow.
The suction heatin%_plate,l and the opposite heating plate 2 are kept at a
pr edet er ni ned *AVGRTt-ERpefdtur € BY 2a FERTer& O Ed] (85" h@ Inedhs not shown.
By exhausting, the air fron1a% i nterior of tre detecting neans 4 to 25 |ess
than the atrodPREFLENSr 88Shr EF (thE RS d5Fadetss ePRIGUGh an
openi ng of the vaporizin ans _caonnected to the interior of .the detecting
means 4 throdgh"” hénpkﬁg'g?’tﬁgg %gg'bé%ﬂﬁbﬁ QQ5nﬁﬁ%%1Q§H. € heati ng

PLate L o CIRGREGR e DRg ) AS R AT S LIS S AP
shown in Fig. 1. As shown in Fig. 1, the vaporized gas
detecting apparatus of the invention is constituted by

( 10 a sucticn 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 anocther 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
cpposite heating plate 2.

A detecting operation in the above mentioned

20 vaporized gas detecting apparatus 1is 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



transferring neans not shown between the suction 5 heating plate 1 and the
opposite heating plate 2 to have a predeterm ned cl earance 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
means with the inserted 10 nmenber 8 therein. By a thermal conduction or
radi ation fromthe suction heating pTa%% 1 and the opposite heating plate

2 kept at the_high tenperature, speci nen 7 .is heated to vapori zed so
that a speci mE‘ﬁagéQ% egglnea\’ﬁé 2@6 ﬁ?ptar?elncoet ﬁéeratﬁé}ﬁj,p({@ee%he‘austi ng the
air fromthe interior of th etect | eans. 4 to less than t

at nospheric pressure, a%‘ a errrnt%))sep efilcncgg]s e SUckeéd <. a‘c’dllraﬁ]a}cye a"flgtﬁlg The

surface of the nenher & %%&%k%gpiéwfﬁggf§ggrﬁ§kiiﬁﬂ&fﬁﬁfi TQg at nospheri c

gas of a 20 carrier gas econes a carrier gas e = speci men gas

flowng into tt%%n%%teprq:tiin%g rr[(;éf‘?{i‘ﬁ it UGN I g;g}egcsi& fanster the

speci nen gas. conponent e specinen gas 1S ed at the detecting

means 4. 25 A3.qdesef ided Abovg,q ivhd heriodi nRN: 1 APRATALLS; 8l nce the

at nospheric gas to be used as the carrier gas is sucked fromthe opening of

the vaporizi Rgveeans Ao wiicheRenime the yrienMidher 16 the
specinen is introduced, the opening does not need to be hernetically closed

as_bei ngt di ff eneftacler aMd heve \ARATIE NG LA PYNena 1INg apRAr at usmoef the

prier &t Fig. 3 are a cross sectional view and a plane view of
the vicinity of the vapcrizing means with the inserted

10 member 8 therein.

By a thermal conduction or radiation 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 1is

15 generated. On the cother hand, by exhausting the air
from the intericr 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 cf a

20 carrier gas 10 becomes a carrier gas 11 with the
specimen gas flowing intoc 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 1is sucked from the opening of the

vaporizing means through which copening the member with



Therefore, a structure for hernetically closing the 5 opening through which
the menber 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 nenber to
suck the atnospheric gas as the 10 carrier gas 10 fromthe clearance, the
menber for holding thereon the speciAehcnmay be non-perforated. Further,
since a gas flow course in the vicinity of the wvaporizing nmeans is not
changed si gni theasdee imen accdrdanmckiosid,h titretdremiorg nbted heotrendet 8 i s
arranged 15 in the vaporizing neans, a gas flowis stable just after

i ntroduci ng t he enberm@tsocaliat daseld as [Haiynofdi deteotti ntrdéms Gmpr oved.
Next, a second enbodi nent of the invention is described with reference to
Figs. 4-8. Fi gap#rigia@as cedhagaisinucrirarativey of Ee apordr edrigas
detecting apparatus as the second enbodi mrent of the invention. The

enbodi ment appacatdSics di fFer it P rehntaiel c#listcenbloni g appar at us
by that a driving device 9 is added, and the opposite heating plate 2
(and/ or the 25P§ifi% i eI PR €00 Medafoy abitd: byhe P e Thgt S devi ce 9.
Therefore, the distance between the suction heating plate 1 and the

opposi te heat ARG IPIFHED 4iSs NG AFGEINFY By MR el e rdsst S49%nal

views of - 17 _the vicini t%/\ﬁof t he vaporiquian neans % the vaporized gas
appar at us show?%i APEAF 2 W Swiert Y& Tfreroet R o 4478 S Sheci T e

i ncor por | ef t. vi.ew shows . i . .
corpo atEd’s%nc% % MY AN & $%dd between the sucticn heating

plate and the member tc suck the atmospheric gas as the
( 10 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 cof the
vaporizing means 1s 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 s¢ that a reliability of
detecting 1s improved.
Next, a second embodiment of the invention is
described with reference to Figs. 4-8. Fig. 4 is a
20 Dbroad constructicn 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 coppcsite 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 oppesite heating plate 2 is

changeable. Fig. 5 includes cross sectional views of



whi ch the cl earance 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. 5-8.1Vncidentally, two kinds of
materials different fron1each ther in vaporH§¥§ssure under common

tenperature (rMateri&lANF %7 FECAfiARAN 2 Y Hied@hRY 1ffterial B

f lativel y | I d d b t h 7 b
Cespective pr dH6t BFACAEE Snou 5N fai o S R oG ndtbor 8

with the speC|n%n 7n|s |ntr%guced Eag:oposme heatlnqisflale 2 |s
fixed to a poSPEoA“Ehown 5t He I V|e of H ¢IES th&? 5%, he

di stance betwe h u at | Iat 1 an t he op 05|te h ating plate
2is fixed to%%ﬁé %P%d%ter%%%g% é”bﬁb05| qi plate

215 vertigal Ly dtiyen by Lhe g vch eaveecez a0 Butkach di9y egcr' bed. A

di agram of concen ion stance gas fransterre romthe

Vapor i zi ng Means Lot ihe gt e 0yl 118, deteed ing.man 1 @100 @d i me

proceeding is shown in Incidentally in this diagram zero val ue of

the time - 18.;pnoceed %ch%&etth@"%éﬂ%mldgs Jintroducedy igio the
vaporizing means. Further, the gas concentrations ~ are standardi zed by

respective deb@%bbﬁ@e'%@%&1h@”@ﬂate 2 is a value d2 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 Iintroduced when the opposite heating
plate 2 is fixed to a position shown in the left view

20 o¢of Fig. 5, that 1s, the distance between the suction
heating plate 1 and the opposite heating plate 2 1is
fixed tc 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 lower Iimt of constant value is
shown by a dot line in the diagram Cenerally, the detecting operation is
carried out intermttently in the detecting neans. Therefore, a timng of
the 10 intermttent detecting operation in the detecting neans of the
enbodi nent is shown by a dashed |ine nt¢ he diagram Cenerally, if the

concentration of the K substance gas introduced to the interior. of the 15
det ecting meaR<CESAFIAToUS & Egﬁﬂ%t{ﬁb“ﬁ &t i'g 11 qu#%%ﬂW%r atinme

period | onger _than_a cycl.e tine eriod . of the.detecting operati.on, the
subst ance cantbg vggpgégéggap@ “of Pﬁggﬁgfec %n?%ﬂxﬁéhq%ﬁiﬁqqﬁ%QSCh t he

other hand. if.Lhe conceptrat on of Jhe substance 20 gas, does ot exceed the

detecting | ower at’ “éach etecti ng oper i Mes é%ter t he

speci men is - ingoduged. Lhe substance canol be detsctad g 6A the

subst ance A correspon ornmer one, t he substance corresponds

to the latter ages,B2ardidl erence.l nigas cencenbiallan variation a ong the

time proceeding in accordance wt rence In vapor pressure between

the substancegei:s ¢aused M-t Natni ke higher 1the, MRROT; Prassi &f; the
substance is, the 19 "higher the vaporizing speed I n the vaporiZi ng neans

is, to generake theecoas ehdidhseRcenty=adon s generfidcsify a short tine
period, and the | ower the vapor

operation is carried out intermittently in the
detecting means. Therefore, a timing of the

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

Generally, if the concentration of the

substance gas introduced to the interior of the

15 detecting means continucusly exceeds the detecting
lower limit for a time period longer than a cycle time
pericd of the detecting operation, the substance can be
detected at any of the detecting cperation times. On
the other hand, 1f the concentration of the substance

20 gas does not exceed the detecting lcwer limit at each
of the detecting operation times after the specimen is
introduced, the substance cannot be detected. In Fig.
©A, the substance A corresponds to the former one, and
the substance B corresponds to the latter one. A

25 difference in gas concentraticn variation along the
time proceeding in accocrdance with a difference in

vapor pressure between the substances is caused by that

the higher the vapcr pressure of the substance is, the



pressure of the substance is, the lower the vaporizing 5 speed in the

vapori zing neans is, to generate the gas of |ow concentration is generated
in along time period. Next, a case in which the nmenber 8 with the speci nen
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 opposttesheating plate 2 is fixed to the
predeterm ned val ue d2 after the opposite heating plate 2 is vertically
driven by theldghemghaderdper XZing Rgred i descrabpedi zindimagaam bf, t he 15
concentration of the substance gas transferred fromthe vaporizing neans to
the interior dfc dmneadattectimy gaamst el gngcetesn | net proceediageratetiown in
Fig. 6B. In conparison with Fig. 6A, a maxi numval ue of the generated gas
concentrati on iof segdPf e stdystahe e\ 20e ahelv®r belcomespgreat er and a
generating tine period becones shorter, because the distance between the
suction heati mFgste rland ¢ hopposie el heathhgl prat ethe vapani edd@r to

i ncrease a speed of heating the specinen. In Fig. 6B, the substance Bis
detect ed, but SEFGhe U aftid W WU E'Sbort Hr s W 52 he ghle? 9R3n the
substance B isq.anLtoﬂdet ected, because the gas generation of the substance A

is finalized i r@%qwt%%r%%rg?q%??? Tyct el??%tﬁé‘?iBfirb‘th he
he oppoci Lo heat | ng. pl 1812 ot o7h "6Lt 1 ace 6IOTRE romber s Rbving
thereon no Sp%&kﬁ%%é% fg%%égg%duced when the cpposite heating
plate 2 is fixed to a pesition shown in the right view
10 of Fig. 5, that is, the distance between the suction
heating plate 1 and the cpposite heating plate 2 is
fixed to the predetermined value d2 after the cppcsite
heating plate 2 is vertically driven by the driving
device 9 in Fig. 4 is described. A diagram cf the
15 concentraticn 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 periocd

shorter than the cycle time period of the detecting



speed becones maxi mum 5 As descri bed above, in the enbodi nent apparatus,
since the distance between the suction heating plate and the opposite
heating plate is changeable by noving vertically the opposite heating

pl ate by the driving device, the speed of heating the 10 specinen in the
vaporizing nmeans i s changeable. Therefore, the heating speed suitable for
detecting the substance of the predetéetlnined vapor pressure is easily

obt ai nabl e. Next, a case in which after the condition 15 shown in the |eft
view of Fig. SPEsaghrai fied Ifkertt A& cnmihgedeg afittin g vdespddiarert iming -

i ntroduced, the condition shown in the right view of Fig. 5 is obtained by
operating theldrtPEngPREVicE 95 IROVEPRE SppesitEet shaatSHd asteats upward in
t he enbodi nent apparatus _shown 20 in Fig. 4 is described. Fig. 7 shows a

di agram of t hehed§FaREe ShetiedA ThETEGE: NGn SHESRY plratte Bavd % opposite
heating plate along . the tine proceeding in this case, and Fig. 8 shows a

di agr am of t h&PEo cBﬁFPQFFoWa%FmPWe gas substance transferred to the 25

interior of the detecti ans .al ong.the ti.ne proceedi.ng. The substance A
is detected when the dggtggégrﬁgﬁ%e%HOWﬁé §ﬁbﬁﬁﬁﬁQﬁéﬁdHﬁ%ﬂﬁeue and the
opposite heatin late is.dl, d subsequently the subst.ance B of the
relatively |oﬁBga§8§8F'pFé§§&rgﬁﬁsdl&§F§€Fe§ééM€§”t%iedﬁéfa ¢8' bet ween the

suction heatifg, pLat8;39d LhE QRROSLHLERal i1g RIA 1.8 Jgq eased to d2

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 cf Fig. 5 is obtained when the
member 8 with the specimen 7 1s introduced, the
condition shown in the right view of Fig. 5 is obtained
by operating the driving device 9 tc 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 interior of the detecting means along the time
proceeding. The substance A 1s detected when the
distance between the suction heating plate and the

oppocsite heating plate is dl, and subsequently the



by noving the opposite heating plate upward by the 5 driving device to
i ncrease the heating speed. By decreasing the distance between the suction
heating plate and the opposite heating plate to increase the heating speed
after the specinmen is introduced, various substances different in vapor
pressures included by 10 single specinmen can be easily detected. Further,
anot her enbodi nent of the vaporizing- rdans is shown in Figs. 9 and 10. In
t he enbodi ment, the nmenber with the specinmen thereon is clanped between
t he upper andsitowean®eaki pj phat eslebifiedy LheespEspraenpPIsssdrbe 1vapori zed.
A circunferential part of a heatlng surface of the suction heating plate 1
has a plural i¥5tedfeprofert tonsdaptapceorstdaenhengheueiieanhepéatcal |y
arranged around the center. Suction ports 13 of grooves are forned between
the projecti ons?td %%%kt?ﬁeOPEGSéFﬁDgEﬁE%FE §adteThE dBETPBASPorPsdE3 nay
have any shapes if a necessary flowrate to an interior part of the
heating surf &% W%Vk%%t?h?nOPEéBbEEeh?éthﬁtP%@E@tPBHaSﬂ BHetﬁﬁnber with the
speci men t hereon , under the suction heatj |late 1, the opposite heating 25
Tov thEnBes t anpne

plate 2 noves™upard brf ng® upliar 82 tfie _ Beegontggt fixing with
(e, sucti on healingphatend ol Leathe mEmRer.O: s sofl Lot pbekag nel o stably,
SLab &, cond L LPo! eyt 985, LLLDS T SRSPREC B LB SUCKRE, L, LI
heating speed after the specimen is introduced, various
substances different in vapor pressures included by
{ 10 single specimen can be easily detected.
Further, another embodiment of the vapcrizing
means 1s shown in Figs. ¢ and 10. In the embodiment,
the member with the specimen thereon is clamped between
the upper and lower heating plates tc heat the specimen
15 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
grcooves are formed between the projections to suck the
20 atmospheric gas. The suction ports 13 may have any
shapes 1f a necessary flow rate to an interior part of
the hezting surface is kept. 1In response to
introduction of the member with the specimen thereon
under the suction heating plate 1, the opposite heating
25 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 toc be held with a



cl earances of the projections of the suction heating 5 plate 1 to the
interior of the heating surface so that the specinen 7 is vaporized to be
introduced to the detector 4. Although the opposite heating plate 2 is
flat to contact directly the nenber 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 forma distance-wkZh-respect to the nenber 8 so that
the heating speed is decreased. By fixing the nenber in this way, the

si gni fi cant|yfdéft skékiér cCanibe del d 15 e &2 1doifdi t9%h b Kerp the

cl earance with resggpt to 15 the heating nenbers al ways constant so that the
vapori zati on 6FMPRENERECIHTeFICKSS df & Mg GHEL détrectith &t ¥ g&d ¥ or med

w t hout scattering. .Next, an enbodi nent of transfer nmeans is described. In
L S Lo P SR TR T e i e T @S homn i e

structure, the_ vaporizin ns as .descri bed ve is arranged . centrally,
t he menber isC#ﬁ?FS&&@@d%FrgﬁﬁaHﬁﬁﬁ?%?%ﬂ?%ﬁo t e(ﬁ%ﬁﬁ%ﬁf{H%%kQQQansferred

to the vaparighg mans, .and diseharged fo. g Jiot. side of the draw ng to

be 25 withdra eétailed structure is descri W,

hol di ng detectqr. 2dstest s whelhelo aroled he, MRAber, Bay W i dde spect men

26 is held on verticall Vi hg devi na of course,

o Ezom o "o SEERELSS VB g G 0 et mrsvEOIy n 2

nount ed flat to contact directly the member 8 so that the
heating speed 1s 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. In 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 i1s introduced from a left side of
the drawing to be transferred te the vaporizing means,
and discharged to a right side of the drawing to be

25 withdrawn. The detailed structure is described below.
A member holiding detector 26 detects whether or not the

member 8a with the specimen 26 is held on a member

vertically driving device 24. As a matter of course,



onto transfer belts 23a and 23b by downward novenent of 5 the menber
vertically driving device 24, and is separated fromthe nenber vertically
driving device 24 when the nenber vertically driving device 24 fully cones
down. The downward novenent is detected by a nenber descendi ng detector 25.
The nenber vertically 10 driving device 24 is constructed by a sol enoid,
notor or air-cylinder. The transfer beffs 23a and 23b are noved

el %&Eﬁ%}a' GBSt R e BB LTS Pevent s
used for 15 the er e a ur at,.t he .va or| i n ns and
subsequent |y di's ar 53&% 'LIL%e%t Pzg%s %ﬁé tdslraarcecwgr ‘ef étr agﬁ }}m rubber -type

h O-ri d- belts, t t I nmb 8
on the transPer %%é??g 235 anﬁm%%bo.%ﬁi;g A S T s W anerer
devi ce 20 to_ Lhe VaRQy.ZnaLmans 3-and brau &Q%a}%bg%&d\lém  &,gosition

bet ween the suction eating plate the opposite tin ate
menber heaki ngypo Eh?)'% d%fee%t 13 @%t whether o & corr ect
standstil | thereo? i he va60F|23hg 25 n%%ns é’has been oﬁialned On

neasuring, cl %@b@&%%%d 3reng thie HmpRer Bt itdhe 1sucddon healdna-plate 1 and
the opposite heating plate 2 are kept constant by the upward novenment of an

opposi t e heat iyAgnphake meaileirC Al 1241 16 iMiiRG rde\HSE 2/ .2 A gandj tion ther eof

is detected by an opposite heating plate ascent detector 29 when the

opposi te heat cagepl @bani.s aseeridiviga ranthoderecied Dyatiected by a

member descending detector 25. The member vertically

{ 10 driving device 24 is constructed by a solenoid, mctor
or air-cylinder. The transfer belts 23a and 23b are
moved rotationzally or parallel through a driving pulley
21 and driven pulleys 22 by a member transfier device 20.
In the embcdiment, the parallel movement is used for

15 the member 8 to be measured at the vaporizing means and
subsequently discharged. The transfer belts are
preferably ¢f 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 tc standstill at a position between the suction
heating plate 1 and the cppcsite heating plate 2. A
member heating porticn detector 30 detects whether or
not a correct standstill thereof in the vaporizing

25 means 3 has been obtained. On measuring, clearances
among the member 8b, the suction heating plate 1 and

the cppesite heating plate 2 are kept constant by the

upward movement ©f an opposite heating plate vertically



opposite heating plate decent detector 28 when the 5 opposite heating plate
i s descendi ng. The nenber transfer device 10 and opposite heating plate
vertically driving device 27 are formed by sol enoids, notors or
air-cylinders, and AC servo-notors or pulse notors are effective for fine
positioning or multi 10 points control. After measuring, the opposite
heating plate vertically driving device4d27 descends, and the nenber 8b is
di scharged to the right side of the drawing by the transfer belts 23a and
23b to be codravied evdarerder rectveliytisox 3leretie i3 atstfertdd el ts 23a
and 23b can transfer sinultaneously the nenber 8a to be neasured now and

t he menber 8baal PEREY 1 teedswddy THa tGparwtdron det oidsey | bedvvgi hthef er ence
to Fig. 11. At start, the nenber vertically driving 20 device 24 exists at
an upper port PBROEE tst Avd ledadp lRde oI ity eibede B¢ et don. aWhen t he
menber 8a is nmounted, the nenber hol ding detector 26 detects the nounting
of the nenber 8RO SAfCehcdeti®dt PGt KE GRS dl 1M R i Wity devi ce 24
descends tqQ nount the g@inenber 8a onto the transfer bhelts 23a and 23b. Wen
the nenber “vePPPOSHNF GFAHAY BvitEe 54 %e’r@m%‘es%@?r@o% separ at ed

fromthe menber 8a,. the nenber, . hol di ng detector 26 becones OFF so that the
menber 25 veFtPEENEY &EWHTg | e\?i”gg Of%qssltset Bt P1HiSs tine, a

'(I:'ﬁremlrrgﬁrlbgp g;vtg%l%tidﬁ% ﬁ%g%ig}lzrrl%%t %tv%%eb%'ft haerenech;Oref\I{ed eyscseo%jeinncgic(ljse,t ector 25.
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 fo the right side of the
drawing by the transfer belts 23a and 23b toc 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 operaticn is described with reference to
Fig. 11. At start, the member vertically driving

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

25 member 8a ontc 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 member
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d 23b is noved by the nmenber transfer 5 device 20 to a

d position between the suction heating plate 1 and the opposite

e 2 of the vaporizing neans 3. The nenber heating portion

detects a stop at the correct position. After the novenent, the

ting 10 plate 2 is noved u

rd by the opposite heating plate

wa
riving device 27 to a prédg¥hfhined di stance with respect to

heat i 1.. Th -ed i di i bt ai.nabl e b
T8 S92 EhPuiohvbaing P Ear of chy AUROSY L1 R 15 1C0NtrBY System

tor ects a conmp I1on O € ascen O star the

ed just after t start 20 of ascent o e opposi

to several dozen seconds, opposite heating plate
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on ascent 10 < |
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e decent 25 detector 28. Thereafter, the nmenber 8b is discharged

to the right sideioh tbe-drgwhngrby1t Baqt eaRsEebobektsned3angng123d to be
the nmenber recovery box 31 so that the sequencé Is conpl eted.

performed automatically. Here, since a next new nmenber 8a may be set on the

nmenber verti

10

15

20

25

cpbtyidni segctdeyi 88 detects a stop at the correct
position. After the movement, the opposite heating
plate 2 is moved upward by the opposite heating plate
vertically driving device 27 tco 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
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 vapcrizing speed is
high, the measuring may be started just after the start
of ascent of the opposite heating plate vertically
driving device 27. After measuring the vaporizaticn
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
detector 28. Thereafter, the member 8b is discharged
to the right side of the drawing by the transfer belts
23a and 23k to be contained by the member recovery box

31 so that the sequence is completed. By using the



24 whil e vaporizing and neasuring the nenber 8b, and 5 the new nenber 8a may
be noved to the vaporizing nmeans simultaneously with discharging the nenber
8b after being neasured, a significantly great tine saving is obtainable.
Further, since the already set nenber is recovered by the nenber recovery
box 31, there is no 10 necessity of amggéjng the conpletion of the
measuring. All may be recovered later.“That is, there are effectiveness

for inproving,a.throu t _because.aof .nQ n ssi ty of .further eration
other than cofiti'Rid sggﬁgﬁgegngeﬁﬁﬁ%ﬁFoghdt@%%@bfﬁvéﬁ&i?%%ﬁm?h%g%ving 15

operating ef f LeieRey RecaUse.of o necessily ofacanal g Lhe, recaysry. As

anot her enbod a nenber settin el ement “of the trans nmeans 1s shown

'n Figs. 12 agd nl3 pINeceeLll Rg TRERRL Sukable hy) o GASE Warse.d he 20

menber 8 is significantly soft and a case where | not suitable for

bei ng transfeppednhsodesptiched nRel oW mLhe Terber oS gld e emenly 34
i ncl udes upper and | ower  nenber setting elenments 35 and 36 fol daway at a

hinge 40 to ¢hampelhachBERER8rkRenrbalween oTheSetlddid 25 LBt s made
of a material having a thermal résistance and an appropriate frictional

force with respactahectBeyt arsf en skellrsi23a rard i undey afftepeat ed use.
Hol es 37 and 38 of dinensions for only 2 heating the nenber 8 with the

vapori zi ng nmeaasnandeapuevant angighe freabern vsetrlelang releneydtviddy firsom bei ng

heated are fornmed on centers of the upper and | ower
obtainable. Further, since the already set member is
recovered by the member recovery box 31, there is no

10 necessity of awaiting the completion cf the measuring.
All may be recovered later. That is, there are
effectiveness for improving a throughput because ¢f no
necessity of further operaticn cther than continuous
member setting, and effectiveness for improving

15 cperating efficiency because of no necessity of
awaiting the recovery.

As another embodiment, a member setting

element c¢f 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 tc clamp the member 8 therebetween. The setting

25 element is made of & material having a thermal
resistance and an appreopriate frictional force with

respect to the transfer belts 23a and 23b under

repeated use. Holes 37 and 38 of dimensicns for only



menber setting el enents. Shapes of the holes may be 5 circular or
rectangul ar in accordance wth the shape of the vaporizing neans. The soft
menber 8 winkles when sweeping out the object so that the clearances with
respect to the suction heating plate 1 and the opposite heating plate 2 can
not be controlled, and whereby the lo_q?frgct measuring is not obtainable in
addition to grinding the periphery to increase contamnant. Therefore, the

upper menber ﬁ%%&iiﬁlgl eheneRt 33 ar irenhel %%g(dg'{}% glc?emns?%rms a

projection 38 to pu in the nmenber 8 to be The projection 39 may

15 be around theveentnagl thel @edbcdl 38 tasigshowheQr 3arfangetify an area of
the nmenber 8 to be expanded. As shown in Fig. 13, the nenber between the

suction heat hagtphakteel ranthebh@ropResihe REatinRg Rle ahd Slowtt 1 ed in by
the setting elenent and the projection to 20 be expanded so that the

di stances anmprgmbhe eefbeng8elchetsuct ispadheatdmand aleg ok and, the opposite
heating plate 2 are kept constant to enable a correct and reliable

measuri ng. sFuet henlathete ries tamgefifiecti nofaccdecreasi ng tthe eordtampeanant
because of no necessity of 25 grinding the periphery. Another enbodinent is
shown in Fig. thé. veportibhisg tmeentsr.angher spednmeanbarotbanyt itnile=d ndteead of
straight type. Arotary plate 42 is used as a transfer - 28 nediuminstead
of the transfewebeling32utThéer ofdryrt ploattdiad? tihe drliesermrmesa widttary pl at e
driving device 41 to transfer the menber 8 fromthe nenber setting
respect to the suction heating plate 1 and the opposite
heating plate 2 can not be controlled, and whereby the
10 correct measuring 1is not obtainable 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 arcund 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 1is
pulled in by the setting element and the projection to
20 Dbe expanded sc 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



position through the vaporizing neans 3 to the nenber 5 recovery box. By
maki ng respective noving |lengths equal to each other, the new nenber 8a and
the menber 8b after being neasured can be transferred sinmultaneously as
shown in Fig. 11 so that the sanme effect as Fig. 11 is obtainable. Wich is
used the 10 straight transfer by the ;rggsjer belts or the rotary transfer
by the rotary plate is determ ned appropriately with taking a space and

structure of %%iﬁpﬁ?%sact iJ}t O consigderat i %lﬂaf%%ho ﬁebﬁoé%% her

under st ood by those skilled 1n the art that ough the goi ng

description hag feenmade On wibed) enis ofy theard nvenyion, adhecd nyention is
not limted thereto and various changes and nodifications may be nade

wi thout depantd RG <38t kS pidride 0fg theod nuantian-andsdfei 9 scope of the
appended clainms. -29- WHAT IS CLAIMED IS: 1. A nethod for detecting a

conponent of acsSuistranee Ry HfHontagmr fAGRy dlesnSubsts aties ®OAPEFSing the
steps of: transferring the substrate with the substance thereon into a

vapori zi ng ssectdaaveieatdng tHie rslbstpneasgarthe vepoingi ngngeedi on so that
t he conponent is vaporized fromthe substance in the vaporizing section,
feedi ng the ceamaiento waadr ictdekf ,r arhd heew sudsdan s | and hehs apatib &t ng
section to a detecting
8b after being measured can be transferred
simultaneously as shown in Fig. 11 so that the same
effect as Fig. 11 is cbtainable. 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 consideraticon.
It should be further understocod 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
various changes and modifications may be made without

departing from the spirit of the invention and the

20 scope of the appended claims.



section, and detecting the vaporized conponent in the detecting section;
wherein a gaseous matter other than the vaporized conponent is supplied
toward the substance in the vaporizi ng2%ection to be fed with the vapori zed
conponent toward the detecting section and the gaseous nmatter is supplied
froma radially outer side with respect to the substance toward the

subst ance iﬁhfﬁ I inpward direction of the substance as seen in a
stacki ng direc i%%q#%&%%g%h he substance and the substrate are stacked. 2.

A met hod acgording to, é@ﬂg&qfgpeégﬁgcﬁ£§%gggéggggng§£pgfm%s prevented from

passi ng through the ‘subsirate in a stac rrectionin ich the
substance QsktdicSubsty af forf esot AEKEdor 32 AuBBt hodeaceordi-ngihg claim 1,

wherein the gaseous matter to be fed with the vaporized cohponent -30- from
the vapori zig segid aprtoward the detecting section is prevented from being
supplied to a reverse surface of the substrate opposite to the front

surface in a stacki ngxr#héeetiDngi thahsabst hetsupstanereasdbkhansybstrate
are stacked. 4. A nethod according to claiml, wherein in the step of

heat i ng t hetlsarhstranice; o thevapbsi ainwe ssctionadi ated by a radi ant heat energy
to be heated so that the substance is prevented from bei ng heated through
the substrate in a stexkimg dheestbopanoewhi chhe heagobsgzangesection
so that the component is vaporized from the substance in
the vaporizing section,
feeding the component vaporized from the
substance in the wvaporizing section to a detecting
section, and
detecting the vaporized component in the
detecting section;
wherein a gaseous matter other than the
vaporized component is supplied toward the substance in
the vaporizing section to be fed with the vaporized
component toward the detecting section and 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.
2. A method according to c¢laim 1, wherein the
gaseous matter is prevented from passing through the
substrate in a stacking direction in which the substance
and the substrate are stacked.

3. A method according to claim 1, wherein the

gaseous matter to be fed with the vaporized component



and the substrate are stacked. 5. A nethod according to claim11, 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 conduction on the reverse surface so the substance is

heated frongihie ¢igves fi'éiﬁﬁesééﬁ%ﬂhtéxb&rdagﬁét&é&écEﬁ!ﬂghEeéEilBBi ng
A | 1, st

direction. 6. met hod according to clarm ereinint ep of heating

the substance, pitdieeStst 8AGR beingl taghdied by 2 radbant Baakaenenrgy to be
heated so that the substance is prevented from being heated through the

substrate ithe siestkiage dppssioa to vhechrbhe subshascen andthBrisgbstrate
are stacked, and another heat energy is applied to a reverse surface of the
substrat e opjposct ot oin thieiéhonhessubacenta ahé shackubgtdatechiren so t hat
the substance is heated fromthe reverse surface through the substrate in
t he stacki ngtalikettion. -31 7. A nethod according to claim1, further
conprising the step of changing a distance between the substrate and a heat
source for 4generati ngh anetldpdngchendingnepgglabmhéat whazesubinahbe so t hat
an anount of the radiant heat energy per unit time period for heating the
subst ance |StehapfcieaBing whehsdbaEadfdi ngheoseParanN?e Wlerein the step of

changi ng the distance is performed before heating the substance,
irradiated by a radiant heat energy td 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.

5. A method according to claim 1, 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 conduction on the reverse surface so the
substance is heated from the reverse surface through the
substrate in the stacking direction.

6. A method according to claim 1, 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, and another heat energy is
applied to a reverse surface of the substrate 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.



9. A nethod according to claim7, wherein the step of changing the distance
is performed while heating the substance. 10. A nethod according to claim
1, wherein in the step of detecting thélvaporized conponent, a gaseous
pressure in the detecting section is |less than the atnospheric pressure.

11. A method according to claim1, wherein in the step of heating the

substance, @ gaseous Qr@géﬂéﬁn%?ﬁgpginggggrEiggg §eCELQ§hE§ | ess than the

at nospheri c pressure. od ac ing to claim wherein in the

step of feedimgridengorRONEPLy 8rJY8RSAYSNET §58YELahPt BErwdRhethkNg section
is less than a gaseous pressure in the” vaporizing section. 13. A nmethod

accordi ng teusseiatd, ahdrshepeatcosnrbsi Bert Benst-aPiAG hewraMiBatt Reagubstrate
fromthe vaporizing section after the step of heating the substance, and

transferringnéngy hes Beket tAkesubkbanasotbethsybshanseuhbebEoRhient 0 t he
vapori zing section. -32- 14. An apparatus for detecting a conponent of a
subst ance onad@idnonhestur éaeegef parsuhstraiee pespodsEog, haavaper thieng
section including a substrate hol der adapted to hold thereon the substrate
with the sshissttameet her ebangadheater for generating a heat energy to heat

t he substance on the substrate held on the substrate holder so that the
conponent i8.vaporizedd hephpdhaccoudsngnte néhdmoi, t Weesabst tiee shebder, and

of changing the distance is performed before heating the
substance.

9. A method according to c¢laim 7, wherein the step
of changing the distance is performed while heating the
substance.

10. A method according to claim 1, wherein in the
step of detecting the vaporized component, a gaseous
pressure in the detecting section is less than the
atmospheric pressure.

11. A method according to claim 1, wherein in the
step of heating the substance, a gaseous pressure in the
vaporizing section is less than the atmospheric pressure.
12. A method according to claim 1, wherein in the
step of feeding the component, a gaseous pressure in the
detecting section is less than a gaseous pressure in the
vaporizing section.

13. A method according to claim 1, further
comprising the step of removing the substrate from the
vaporizing section after the step of heating the
substance, and transferring another substrate with

another substance thereon into the vaporizing section.



a detector for detecting the vaporized conponent; wherein the vaporizing
section includes an inlet port opening to supply a gaseous matter other
than the vaporized conponent for the sidbstance held on the substrate
hol der so that the gaseous matter is fed wwth the vaporized conponent
toward the detector and the inlet port is arranged to open at a radially

outer side wth resQﬁ&taéﬁaégg%%g€3£a@&@e9@%%§9a588§%§§%ﬁtP§kdaon t he

substrate hol der as seen Ing direc nin € Substance and

the substrale,dv et agked spohbabulbgce 03BCQUSIBBLESE ol ScaBRlbedst ovard the

substance on the substrate held on the substrate holder ina radirally

inward direction of the,sybsiaNes 3ec6€8R iA-ih8ingagkiBstehEection. 15. An
apparatus according to claim 14, wherein the inlet port is arranged to

prevent thengeseoUsdamte@rtdroold penstaent bheughbtheasubgtent enkel d on the
substrate holder in a stacking direction in which the substance and the

substrate asebstatkedtheB8enl6. An apparatus according to claim 14, wherein
the inlet port is arranged to prevent the gaseous matter to be fed with

t he vapori zed conponeath¢awar dfvhegdetrat ong &rbeabeengrguppbi edato a
reverse surface of the substrate held on the substrate hol der opposite to
the front thefsdestance stackhagsdbsbrateonhéhdwhiichheheubabzatirce and the

substrate are stacked. 17. An apparatus according to claim 14, wherein the
holder so that the component is vaporized from the

substance held on the substrate holder, and

a detector for detecting the vaporized
component ;

wherein the vaporizing section includes an
inlet port opening to supply a gaseous matter other than
the vaporized component for the substance held on the
substrate holder so that the gaseous matter is fed with
the vaporized component toward the detector and the inlet
port is arranged to open at a 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 the substrate holder in a radially
inward direction of the substance as seen in the stacking
direction.
15. An apparatus according to claim 14, 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.



inlet port is capable of having an opening area sufficiently large for

i ntroducing the substrate froman outside of the apparatus onto the
substrate hol der through the opening a¥¥ea. 18. An apparatus according to
claim14, wherein the inlet port is arranged to surround the front surface
as seen in a stacking direction in which the substance and the substrate

are stackeqi%Q. An aggg&gﬁ%§¥%fg%rgég ré9%§|@$na imm@gre%ﬂeggﬁﬁekgget ports

i ncl udes at™ 1'east three ports ranged to sufroun ront

surface as Seerit ighithe: s SIACK OO 0L & e5EL Pt 20ne AQa 8PRAEL AhHELaECRLdI NG tO
claim 18, wherein the vaporizing section includes an outlet port through

whi ch the paprsd zerkle oimoNeRbor sz&d | evegohent | oywipdatHet Betedebect or, and
the outlet port is surrounded by the inlet port as seen in the stacking

di rection. 2dom Are appas@bplbied cos dh ngetoret asuridce Wher ehe shesthaaker is
capabl e of generating a radiant heat energy as the heat energy by which
radi ant hedtelehergytiidesulsstsdtaacieol derroppdoaiee to beehéaved so that the
-34- substance is prevented from being heated through the substrate in a
st acki ng diswcfdaon im ahstdck heg sdbs¢anten amdwihbehstbst sabetaneest acked.
22. An apparatus according to claim 14, wherein the heater is arranged to
be cont act and Wie sesevatreecargustackedrea of the substrate held on the

substrate hol der opposite to the substance on the front surface in
17. An apparatus according to claim 14, wherein 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.

18. An apparatus according to claim 14, wherein the
inlet port is arranged to surround the front surface as
seen in a stacking direction in which the substance and
the substrate are stacked

19. An apparatus according to claim 18, wherein the
inlet ports includes at least three sub-inlet ports
arranged to surround the front surface as seen in the
stacking direction.

20. An apparatus according to claim 18, wherein 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 in the stacking direction.

21. An apparatus according to claim 14, wherein the
heater is capable of generating a radiant heat energy as
the heat energy by which radiant heat energy the

subgtance 1s irradiated to be heated so that the



[E P

a stacklng direction in which the substance and the substrate are stacked
so that the substance is heated fromthe reverse surface area through the
substrate in the stacking direction wigh.a contact thernmal conduction
between the heater and the reverse surface area. 23. An apparatus according
to claim14, wherein the heater is capable of generating a radi ant heat
energy as the heat ener by whi.ch radj ant heat ener th ubstance is

i rradi at ed FYPHEANEEL &T g%eYﬁﬁFe?h ro@u §t8Hc E?EegrEggﬁ g £&m bei ng
heated through the _substrate ir ng._direc h.the _substance
and the sub% %Eﬁa%?el%t%cﬁéack 1 %ﬁé%gﬁeaP g ngykﬂg s %SESBFled to a
reverse surgg etﬂé Lh §ﬁ§99§%rgkg Qgégkga t he substrate hol der opposite to

the front surfacé in I'Téction so that the substance is heated

from the regyerse Sun&@_ Bﬁaggeae gbeo% oAby e&ecaalhhﬁzxstaﬁ&@qn %teect' on.

24. An apparafus accor fo claiml rein at  |east one of

substrate hgtdeerand éP%aﬁ?éEeEoCB@aEbﬁta@EaBQBeﬁﬁﬁhng 2efadizant heat ener gy
as the heat energy to t he substance is novable to change a di stance

bet ween thegspbsteaheeandrt Rehgabetraet RatdaBnagBentubktrdde the radi ant
heat energy per unit tine period for heating the substance fromthe heater

i s changeabh&1d@b. ofposppar abugshaceabdiagctooal ahe 24onvheueifacehén di stance
i s changeabl e before heating the substance. 26. An apparatus according to
claim 24, whegeaokihg ddretance isa whangeahkesuwbskanheatndgthlee subst ance.

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 and the reverse surface area.

23. An apparatus according to claim 14, wherein the

heater is capable of generating a radiant 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, and another heat energy to

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

directiomn.

24, An apparatus according to claim 14, wherein at

least one of the substrate holder and the heater 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



27. An apparatus according to claim 14, wherein the detector includes an
exhausting device arranged at a downstreamside in a flow direction of the
vapori zed conponent with respect to a-pdsition where the vaporized
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 at

aCcording {076 EFRTIA" WRBFonorHE UGt SBLor TR bi3e oo Bhanerrins devi ce

according to claim ereint et ector

arranged at:ge daMBshheamrsbieche Achkew disr eebiheRaf L .he vaporized
conponent with respect to a position where the vaporized conponent is

detect ed byothe detechar appardtsghacgeriiag vapeniazad 2aQnporaid @ pan
outside of the apparatus In such a nanner that a gaseous pressure on the

subst ance odisthacesubst thhagkabder befolres achhingt it catcmbsflagidec. pressure.
29. An apparatus according to claim 14, wherein the detector includes an
exhausti ng @évi ce arrangegpatragusdewastrdeam siodelianma 24, owhdirredct itdre of t he
vapori zed conponent with respect to a position where the vapori zed
conponent i didetraceedsbyghahgedbilecwdrilet beditdobatde tshédsteaqer. zed conponent
to an outside of the apparatus in -36- such a manner that a gaseous pressure
at the posi&ien is |&Bsappaiaiugadceosdpnassar €ledm Rd s wistraice tde t he
substrate hol der. 30. An apparatus_according to claim 14, wherein the
vapori zi ng SBEEFBATI ABFLYESSaANogrNAUSEARE ORVAGEh axfiagiged 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 an outside of the apparatus in
such a manner that a gaseous pressure at the position is
less than the atmospheric pressure.

28. An apparatus according to claim 14, wherein 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 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.

29, An apparatus according to claim 14, wherein 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 an outside of the apparatus in



t he vaporized conponent is allowed to flow toward the detector, and the
heater is capable of generating the heat energy at an area surroundi ng the
outlet port as seenin a flom/directioﬁ6rhrough the outlet port. 31. An
appar atus according to claim 14, wherein the vaporizing section includes a
transfer nenber contactable wth the substrate and novable wth respect to

the substratenhal dannse ithale Ehegaunld e SHipRorded Yy ddies v dd@nsd er
device is mounted onto the substrate hol der and renoved fromthe substrate’

hol der. 32. 1ARsappanatug=aeeudligiedaned adndle sheieidtd vn dnansfer nenber
i s capable of supporting thereon two of the substrates so that a novenent
of one of tkebssuhskr &ldsidraward t he substrate hol der and a novenent of the
ot her one of the substrates fromthe substrate holder occur sinmultaneously.
33. An appanat.us accodi rppacatied mAQrdihey édian dleim t4nsflerraenbeie
includes a hole and a projection to form a clearance between the hole and
proj ecti on vapsgdélriag mevtaon Hatcliutes|aararicdet padpdiizoudgh rdeietlvi ng a
part of the substrate to be conpressed between the hole and projection.

the vaporized component is allowed to flow toward the

detector, and the heater is capable of generating the

heat energy at an area surrounding the outlet port as

seen in a flow direction through the outlet port.

31. An apparatus according to claim 14, wherein the

vaporizing section includes a transfer member 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.

32. An apparatus according to claim 31, wherein the

transfer member 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 simultaneously.

33. An apparatus according to claim 31, wherein the

transfer member includes a hole and a projection 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.



