13 OCTOBER 2006 1 DESCRIPTION PROCESSING SYSTEM, PROCESSING METHOD, AND
MOUNTING MEMBER 5 Technical Field The present invention relates to a processing device,
processing method, and placing member, for heating a target for processing, such as a
semiconductor wafer, etc., to a predetermined temperature, and processihg fBe 1&gt FoPH6cessing.
10 Background Art In the manufacturing process of sémiconductor devices and liquid crystal display
devices, etc., processing for forming predetermined kinds of films on substrates, such as
semiconductor wafers, etc., are carried out. As the integration of a circuit that is formed on a substrate
becomes high, or as the circuit that is 15 formdda¥(REBbEIAte scales down, or as the film formed on
a substrate becomes thinner, advancement of the film that is formed, becomes a large problem. As a
method for forming high quality films, the ALD (Atomic Layer Deposition) method is developed. In a

case of formin ' j i i id ' I where
the film is to b%ﬁn@%smﬁeémg isycz)}lm‘:%%ﬁags@a%ig;ﬁ{(giéhé? &ﬁn&w&%&%@% ayers. The

ALD method applies the difference of the adsorption energy that the first molecular layer has towards
the forming surface, with the adsorption energy that the molecular layers after the second layer has
towards theSorming surface. By this difference Déaascaptiosi 25 energy, forming of a film at a molecule
level (or an atomic level) is controlled. Concretely, by controlling the temperature and pressure at the
time of film forming, i.& MbPIRsgBhiH ORI Sel a8 fak oresaiperaife ehdpressing phecessary 13
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and placing member, for heating a target for processing, such as a semiconductor

wafer, etc., to a predetermined temperature, and processing the target for
processing.
10 Background Art
In the manufacturing process of semiconductor devices and liquid crystal
display devices, etc., processing for forming predetermined kinds of films on
substrates, such as semiconductor wafers, etc., are carried out. As the integration
of a circuit that is formed on a substrate becomes high, or as the circuit that is
15 formed on a substrate scales down, or as the film formed on a substrate becomes
thinner, advancement of the film that is formed, becomes a large problem.
As a method for forming high quality films, the ALD (Atomic Layer
Deposition) method is developed.
In a case of forming a predetermined kind of film, source gas is provided
20 to a forming surface, where the film is to be formed. Molecules of the source gas
attach to the forming surface in many layers. The ALD method applies the
difference of the adsorption energy that the first molecular layer has towards the
forming surface, with the adsorption energy that the molecular layers after the
second layer has towards the forming surface. By this difference of adsorption
25 energy, forming of a film at a molecule level (or an atomic level) is controlled.
Concretely, by controlling the temperature and pressure at the time of film

forming, i.e., by repeating the rise and fall of temperature and pressure, unnecessary



molecular layers after the second layer, (source gas) are eliminated. By this, a plurality of molecular
layers that constitute the desired film, is stacked layer by layer on the forming surface. Below, the ALD
method will be described. Below, an example where 5 titanium nitride (TiN) film is formed applying
titanium tetrachloride (TiCl4) and ammonia (NH(err)), will be described. FI8.QE Sr¥sRh 280G ture
example of a processing device that carries out the aBove ALD method. A processing device 101
comprises for example, an approximately 10 cylindrical aluminum chamber 102. The diameter of the
under part of the chamber 12 is formed smaller than the diameter of the upper part, and on the side
wall of the chamlssul@2layars zaien OFis providda ePrasessingegas for f”dimingtedfilmBy drovided to
the interior of the chamber 102 via the nozzle 103. On the lower side wall of the chamber 102, an

exhaust devicBl ¥y 95 BHFREMAlE SN tBIhS0RE IR 162 dast ek ist etinekeAslaxaaPkts the

gas in the chqmber 1%6'%“ th?nbase f the chamber 102, there is provided a cylindrical hollow shaft
106 standing u su s discloged in atﬁe Unexamined Japanese Patent Application KOKAI

Publication No. H7 78@%@[‘%@%@@%@%v@ﬁp%%eﬁ%s'é’ﬁt%at. 2%[19”9%‘9@)!&951%‘ {HHblication
No. H7-153706. The shaft 106 penetrates the base of the chamber 102. The junction of the chamber

102 and thebshiainli6 isitsdaled i) didealindonasbepdl§h suthrsmnéauidotaleetdiiCajytighiness in
the chamber 102. On the top part of the shaft 106, a disk form placing table 108 for placing a 25
wafer is fixed. IpagHEEiAgHablw 10Beidefisidsd heater 109, constituted of a metal resistive element

that has a predetermi alé‘ 3@ such as tun sten. T%é)gaft 106 is constltute of the same material
as the placing table 1 F@X&%fél 4 5°38F B BHYESYne device that carries out

the above ALD method.
A processing device 101 comprises for example, an approximately
10 cylindrical aluminum chamber 102. The diameter of the under part of the chamber
12 is formed smaller than the diameter of the upper part, and on the side wall of the
chamber 102, a nozzle 103 is provided. Processing gas for forming a film is
provided to the interior of the chamber 102 via the nozzle 103.
On the lower side wall of the chamber 102, an exhaust device 105 is
15 connected via an exhaust pipe 104. The exhaust device 105 exhausts the gas in
the chamber 102.
At the base of the chamber 102, there is provided a cylindrical hollow shaft
106 standing up, such as disclosed in the Unexamined Japanese Patent Application
KOKAI Publication No. H7-78766, and the Unexamined Japanese Patent
20 Application KOKAI Publication No. H7-153706. The shaft 106 penetrates the
base of the chamber 102. The junction of the chamber 102 and the shaft 106 is
sealed by a sealing member 107, such as an O-ring, to retain airtightness in the
chamber 102.
On the top part of the shaft 106, a disk form placing table 108 for placing a
25 wafer is fixed. The placing table 108 includes a heater 109, constituted of a metal
resistive element that has a predetermined pattern, such as tungsten. The shaft 106

is constituted of the same material as the placing table 108, such as for example,



aluminum nitride, and is connected to the placing table 108 by a solid state bonding 110. By this, the
interior space of the shaft 106 can be retained at a different atmosphere from the interior space of the
chamber 102. The interior space of the shaft 106 is retained by air atmosphere. 5 The heater 109 is
connected to an electric supply line 113 that goes through the interior of thé §Haft@B&; Ruad@bprovided
electric power via the electric supply line 113. As des@éribed above, the interior of the shaft 106 is air
atmosphere. By this, enough heat liberation of the supply line 113 is carried out, and burn out of the
supply line 113 is prevented. Additionally, corrosion of the 10 supply line 113 by processing gas that is
provided to thelimaromofhitialehamdiie c Ao cis previbatplicTitetsbizitl 086 hassalidrittionbirdiagcapes

the heat of the [i)lacin table 108 that is heated by the heater 109. Namely, the heat of the placing
table 108 goed fhrodtih this sH HE 1A aPaseapedio thafbddd fameeritabud1 ab ardidfertat s

provided a coqling jacket 112 at the base of the ¢ ber 102, wherein.coolant .water flows, as
ARBELE den SRl el SR P R R S

disclosed in the Xamined Japanese plication Public . The

heat of the shaft,}060s aliseshrd BY the fagiapheyater that flows in the cooling jacket 112. Next, a
process for forming a TiN film by the ALD method, applying the 20 above processing device 101, will

be describef. First, theThealiegdable9G8 isoneatectitc@madequaie tewppeyatiire, foB ekampdesA50C,
for the attachment of TiCl(err). Then, TiCl4 gas is fed for a short time, for example a few seconds, to

the interior of theogighrtivetenoByfiHis, shadhy(ayans os ProMdedleleglaicipparerara AhaehRats the

surface of the wafer. 25 Next, to pyrge TiCl(err) gas, an inactive gas, for example ar gas, is
provided to th&'RR YioZPB?thle{%ha 55T TR tﬁléOiYﬁer%Pof%Fgl(Q,ﬁaH{b e ol sg(?c?olﬁ hitth

vacuum of for exampie 1331053 RAIRHERMieF N UREh b P IO PER LORGicd out,

and burn out of the supply line 113 is prevented. Additionally, corrosion of the
10 supply line 113 by processing gas that is provided to the interior of the chamber
102, is prevented.

The shaft 106 has a function that escapes the heat of the placing table 108
that is heated by the heater 109. Namely, the heat of the placing table 108 goes
through the shaft 106, and escapes to the base of the chamber 102. There is

15 provided a cooling jacket 112 at the base of the chamber 102, wherein coolant
water flows, as disclosed in the Unexamined Japanese Patent Application KOKAI
Publication No. H6-244143. The heat of the shaft 106 is absorbed by the coolant
water that flows in the cooling jacket 112.

Next, a process for forming a TiN film by the ALD method, applying the

20 above processing device 101, will be described.

First, the heating table 108 is heated to an adequate temperature, for
example 450°C, for the attachment of TiCly. Then, TiCly gas is fed for a short
time, for example a few seconds, to the interior of the chamber 102. By this,
many layers of TiCly molecular layers are attached to the surface of the wafer.

25 Next, to purge TiCly gas, an inactive gas, for example argon gas, is
provided to the interior of the chamber 102, and the interior of the chamber 102 is

set to a high vacuum of for example 1.33 x 10~ Pa (10” Torr). At this time, the



temperature of the placing table 108 is set to a temperature adequate for the attachment of NH3, for
example 300C. By this, the TiCl(err) molecule layers that are attached to the surface of the wafer,
scatter by the aforementioned difference of adsorption energy, leaving a first layer of molecular layers.
As a result, a 5 situation where one layer of TiCl(err) molecular layer is atthdH{e€ I6XBE&EBu@@e of the
wafer is gained. Next, the NH3 gas is fed to the interigt of the chamber 102, for a short time, for
example for a few seconds. By feeding the gas, the pressure in the chamber 102 returns to for
example 133 Pa (1 Tort). By this, the TiCl4 molecules on the 10 surface of the wafer, and the NH3 gas
react, and onddaymrafuTéNahdlecuitaciage tibldoli@ ds Mahytdaye tsrop N8 maldegiatdaiersthee
attached to the formed TiN molecular layer. Next, to purge NH3 gas, argon gas is once again fed to

the interior of HECEREAbRF b, AARTEHSsA0ReGn thRYcHmbs 1H24dnQlery SdprskintabRra. 33 x

15 10-3 Pa. At this, ti the placing table 108 is set to for example 450C. By this, the NH3 m%lecular
rere of the STy e e R L QR S ReTtoliT RS o)

layer that is atiachslitshthe. Zi, meleemlar Jayes Next: TIE 1 aasinfeshirihe intgrigr althe chamber
102, for a few seconds. 20 At this time, the NH3 molecules on the TiN layer react to the TiC14 gas,
and one layerohdiNmelecalanéayaeisddMEd,. nhbkekeiie] akihis poichdivoolayersiofatd\ofimbéecular
layers are formed on the surface of the wafer. Many layers of TiC14 molecular layers are attached to
the formed se®oHeri&yefisediN molecular layer. Subsequently, the same operation as the above,

namely, the providing of 25 each source gas, and the purgin inactjve e repeated
predetermined times. Eh@,elﬂl{sﬁl' ﬁ%%%&ﬁgﬁwglg?aﬁﬁgmlﬁv Ii@%’r?%ﬁ %%an’mﬁ’ with the
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102 returns to for example 133 Pa (1 Torr). By this, the TiCly; molecules on the
10 surface of the wafer, and the NHj gas react, and one layer of TiN molecular layer is
formed. Many layers of NHj3; molecular layers are attached to the formed TiN
molecular layer.
Next, to purge NH3 gas, argon gas is once again fed to the interior of the
chamber 102, and the pressure in the chamber 102 is set to approximately 1.33 X
15 107 Pa. At this time, the placing table 108 is set to for example 450°C. By this,
the NH3; molecular layers of the second layer and more are dispersed, i.e. excluding
the NH3; molecular layer of the first layer that is attached to the TiN molecular
layer.
Next, TiClys gas is fed to the interior of the chamber 102, for a few seconds.
20 At this time, the NH3; molecules on the TiN layer react to the TiCly gas, and one
layer of TiN molecular layer is formed. Therefore, at this point, two layers of TiN
molecular layers are formed on the surface of the wafer. Many layers of TiCly
molecular layers are attached to the formed second layer of TiN molecular layer.
Subsequently, the same operation as the above, namely, the providing of
25 each source gas, and the purging by inactive gas are repeated predetermined times.
By this, the TiN molecular layer is stacked layer by layer, and a TiN film with the

requested thickness can be gained. The above operation is repeated for example a



hundred to several hundreds of times. As the above, according to the ALD method, because a plurality
of molecular layers that constitute a film can be formed layer by layer, the film thickness can be
controlled with high precision. Furthermore, a film of a high 5 quality can be gained. Additionally, by
changing the film quality of each molecular layer little by little, it is possibl&3dHed\@RERgPAdent to the
attribute of the entire film. However, the above proceSsing device 101 has the problems of below.
First, the placing table 108 that includes the heater 109 is manufactured by 10 sintering ceramics
such as aluminum nitride that includes metal resistive elements. However, because the yielding rate
by this manufdetodired toethioddb hondieds pldomes table 108 is expensive. Additionally, it is necessary to
form a penetrating hole in the chamber 102, and place the shaft 106, to draw the electric supply line

113 that is connected t0%h&€1 80 5te A408 It Esie %’ﬁh‘é@aﬁﬁ@%?%?@f&eﬂﬁ@gﬁ’u&Ere of

the processin vice 101 is ¢ licated. Furthermore, the sealin mbey 107 that seals the
connection of TR CLHLa Y 302 i A CHAR SO0 i Gl A P et Sl s

case, to avoid ARG ehihesedlinmemban LRy Realidhis negsRzAyto mekPQ e fangth L1 o

the shaft 106 that functions as a heat liberation member, longer. Namely, the length LI of the shaft
106 is set sé thaitline teampératysenetithe Addidbithidyshaft I0Gikatcomtactd dhegsablingahesaler 107 is
equal to, or lower than the heat resistant temperature of the resin material that is applied to the
sealing memb@oleorlapdayenditdadiy littler thes ginsribBets oy dtha seshent tefteathamiepo2 also
becomes larger. Therefare, the exhaustion efficiency in the chamber 102 is low, and a long time is
necessary to éﬁﬁﬁ&&rﬁ“lgﬂﬂmosphere in the chamber 102. 13 OCTOBER 2006 6

However, the above processing device 101 has the problems of below.
First, the placing table 108 that includes the heater 109 is manufactured by
10 sintering ceramics such as aluminum nitride that includes metal resistive elements.
However, because the yielding rate by this manufacturing method is low, the
placing table 108 is expensive.

Additionally, it is necessary to form a penetrating hole in the chamber 102,
and place the shaft 106, to draw the electric supply line 113 that is connected to the

15 heater 109, outside of the chamber 102. Therefore, the structure of the processing
device 101 is complicated.

Furthermore, the sealing member 107 that seals the connection of the
chamber 102 and the shaft 106, is ordinarily constituted of resin material. In this
case, to avoid damage of the sealing member 107 by heat, it is necessary to make

20 the length L1 of the shaft 106 that functions as a heat liberation member, longer.
Namely, the length L1 of the shaft 106 is set so that the temperature of the part of
the shaft 106 that contacts the sealing member 107 is equal to, or lower than the
heat resistant temperature of the resin material that is applied to the sealing member
107.

25 If the length L1 of the shaft 106 is long, the capacity of the chamber 102
also becomes larger. Therefore, the exhaustion efficiency in the chamber 102 is

low, and a long time is necessary to change the atmosphere in the chamber 102.



Namely, by the ALD method that often carries out the changing of atmosphere, a high throughput can
not be gained. Furthermore, because the consumption amount of processing gas is large, the
manufacturing cost of a semiconductor device and a liquid crystal display device, etc., is high. 5 As
the above, in the conventional processing device 101, there are problems th&HR&ERIABARINg
yielding rate of the placing table 108 is low, and that the structure of the processing device 101 is
complicated. Additionally, there are problems that the capacity of the chamber 102 that constitutes the
conventional processing device 101 is large, and therefore reduction of the manufacturing cost 10
and improvemidamet Yh o givgp it lidnotednad) it Cdtesideving stiaasyvehargoigeet oftivs Present
invention is to provide a processing device that has a simple structure. Another object of the present

invention is to ROV QUSRI g G St r Bherdi e fligh VIR cBFFBRsFedhedOSHIPRHSther

object of the present invfention is.to provide a ?rocqﬁsin device and 15 g){ocpssin&nmeth&)d in, which a
amount ? 1‘(1)068811’1% gas %S ar%e [ al’lP afc uring co or a S iconductor
low manufacturing cost can be reafiz€d. Yet afiother object of the present invention IS to provide a

processing deyigganghPEargsdingyistiechin whishe highithrosghput can be realized. Disclosure of
Invention 20 To achieve the above objects, a processing device according to a first aspect of the

present invemntion is charaaterizedh by, compliisingnacchamblerpib2ysvihgrelavixedéfarmihed papeessing
of a target for processing (W) is carried out in the interior; a placing member (21) that is placed in the
chamber (12),pasblemnes tHigfetiiormasipstasamyiai)ie praeet therebisinag irelactidh tolP@73mHat is

provided on g ul ide o the chamber (2%, 210 13 6T QER 39984 2 RUEL S5 e 28 1t

are problems that the capacity of the chamber 102 that constitutes the conventional
processing device 101 is large, and therefore reduction of the manufacturing cost
10 and improvement of throughput is not enough.

Considering the above, an object of the present invention is to provide a
processing device that has a simple structure. Another object of the present
invention is to provide a placing member where a high yielding rate can be realized.
Still another object of the present invention is to provide a processing device and

15 processing method, in which a low manufacturing cost can be realized. Yet
another object of the present invention is to provide a processing device and

processing method, in which a high throughput can be realized.

Disclosure of Invention
20 To achieve the above objects, a processing device according to a first
aspect of the present invention is characterized by comprising:
a chamber (12), where a predetermined processing of a target for
processing (W) is carried out in the interior;
a placing member (21) that is placed in the chamber (12), and the target for
25 processing (W) is placed thereon;
an induction coil (27) that is provided on the out side of the chamber (12);

and



(27) by passing a current through the induction coil (27); wherein the placing member (21) has a
resistive layer (25) that is heated by induction heating that occurs by the magnetic field formed around
the induction 5 coil (27), and heats the target for processing (W), which is placed on the placing
member (21). The processing device may further comprise a reflection film 332th&B& Bradffed on an
inner surface the chamber (12) and may reflect radiatibn heat from the resistive layer (25). 10 The
placing member (21) may further comprise a heat insulation layer (26) that may be stacked on the
resistive layer (25), and may prevent diffusion of heat generated by the resistive layer (25). The
placing member (21) nagpfuetheicoen@isehatéfimatiomfidgn(8e)fikkd areandehgrmddedancthié resistive
layer (25) and may reflect radiation heat from the 15 res,istive_laéer (25). The reflection film (31) may

be provided in(BER¥ERIHE S rtTvENLIRP U et e s (ddtion layer (26). The reflection film
(31) may be provided on a Sid%ﬁgtﬁa%%}gﬁ rgsigﬁttirvﬁz%lg er ZrSG)SigtCI)V'IéI]g( g)%ogﬁzs#g gﬁeﬁlé%?e@% further

comprise a flow path (3] ‘that is place etween the induction Coi placing member

(21), wherein g,aqefing HRAdRhal@Rsomsheat fomithes NRcins ReMRR(#, flRwsithe placing

member (21) may further comprise an insulation layer (24) that may be stacked on the resistive layer

(25) and mdy coiistiliteaadsuetasetota?de placipo tieesiarg&vipviatesspigefd/hnlthe pradagsing device
may further comprise a fixing member (22) that fixes the placing member (21) to the interior of the

chamber (12) MSHSTBBER 2006 8 The processing device may further comprise a gas providing

device (29
(29) The processing device may further comprise a reflection film (31) that is

provided on an inner surface the chamber (12) and may reflect radiation heat from
the resistive layer (25).

10 The placing member (21) may further comprise a heat insulation layer (26)
that may be stacked on the resistive layer (25), and may prevent diffusion of heat
generated by the resistive layer (25).

The placing member (21) may further comprise a reflection film (31) that
may be provided on the resistive layer (25) and may reflect radiation heat from the

15 resistive layer (25).

The reflection film (31) may be provided in between the resistive layer
(25) and the heat insulation layer (26).

The reflection film (31) may be provided on a side face of the resistive
layer (25).

20 The processing device may further comprise a flow path (20) that is placed
in between the induction coil (27) and the placing member (21), wherein a cooling
medium that absorbs heat from the placing member (21) flows.

The placing member (21) may further comprise an insulation layer (24)
that may be stacked on the resistive layer (25) and may constitute a surface for

25 placing the target for processing (W).

The processing device may further comprise a fixing member (22) that

fixes the placing member (21) to the interior of the chamber (12).



that provides a plurality of kinds of gas in a predetermined order to the interior of the chamber (12).
The processing device may further comprise a carrier chamber (17) that is 5 connected to the
chamber (12), wherein the carrier chamber (17) may comprise a carrier mechanism (18) that transfers
the placing member (21), in which the target for processing (W) is placed] b @e ikiEiR @0he
chamber (12). The processing device may further conSprise a support member (30) that supports the
placing member (21), where the target for processing (W) is placed, in 10 a state apart from an inner
surface of the chamber (12). A processing device according to a second aspect of the present
invention is characterizbd pipcosipgsingia ohanfbeth¢r Zpmibiese a gredeesidiiriedeproeég8ing of a
target for processing (W) is carried out in the interior; 15 a retaining member (32) that is provided in
the interior of {RAtIHAMIBES fRyradify PisiRdSObIRARIR PRSI ISFhBETST (P1h ¢ RiRRN tHe targets
for processin h(é/vc}larrnq%gla(g?g; a carrier mechanism (18) that transfers the plurality of placing
members (Zlgs, in-which th rgets for processing (W) are placed, and sets them at the 20 retaining

member; an induction ¢gil (74} {iahis REEMEShOTIRE QUHHERIOE theachambanda) 1andadaower

source (28) that forms a magnetic field around the induction coil (27) by passing a current through the

induction cdil @hn&bedhenhin @acibef (e plwialibiotipacingemedrmibérs (21) has asegisiteealayer (25)

that is heated by induction heating that occurs by the magnetic field formed around the induction coil

(27) and heats e rgraToRiprd CL85ig (N skt s Pl3cO@ TOBIRR 2005 1D pllicadlmtaigslacing

member (21). for processing (W) is placed, to the interior of the chamber (12).

The processing device may further comprise a support member (30) that
supports the placing member (21), where the target for processing (W) is placed, in
10 a state apart from an inner surface of the chamber (12).

A processing device according to a second aspect of the present invention
is characterized by comprising:

a chamber (12), where a predetermined processing of a target for
processing (W) is carried out in the interior;

15 a retaining member (32) that is provided in the interior of the chamber (12),
and retains a plurality of placing members (21), in which the targets for processing
(W) are placed;

a carrier mechanism (18) that transfers the plurality of placing members
(21), in which the targets for processing (W) are placed, and sets them at the
20 retaining member;
an induction coil (27) that is provided on the out side of the chamber (12);
and
a power source (28) that forms a magnetic field around the induction coil
(27) by passing a current through the induction coil (27);
25 wherein each of the plurality of placing members (21) has a resistive layer

(25) that is heated by induction heating that occurs by the magnetic field formed

around the induction coil (27) and heats the target for processing (W), which is



A placing member according to a third aspect of the present invention is characterized by comprising
an insulation layer (24) and a resistive layer (25) that is stacked on the insulation layer (24), heated by
induction heating, and heats a 5 target for processing (W), placed on the insulation (24). The resistive
layer (25) may be formed by melting and spraying conductive material onltBéleIRIBBR12066(24).
The placing member may further comprise a heat ins§ation layer (26) that may be stacked on the
surface, opposite to the surface that contacts the insulation 10 layer (24) of the resistive layer (25),
and may prevent diffusion of heat, generated by the resistive layer (25). The placing member may
further compripteerkfindtiopfilem@methhen{dy) be placed on the resistive layer (25) and may reflect
radiation heat from the resistive layer (25). 15 A processing method according to a fourth aspect of

the present invention {8 BHAA&EIZBRBRCSRFIIRG Bup deRsfhfichsREpSeR LR8I Drocessing

(W) that is plaged.in the interior of a.chamber (12). and b rising; a.step. of placi e target for
brocesaing (W) 8 Sie s s e S et P A SR A I hvein &
resistive layer; 20 {28)datarkad it tishather M@%ﬁé&hﬁ&im%ﬁ% layRI{24n& steR af heating the
resistive layer (25), which is in the chamber (12), by induction heating that occurs by passing a current
through an ihductianfeopr@ésinat(® prolided @utisidesol dherckzdnber (12), thereby heating the target
for processing (W), which is placed on the insulation layer (24). 25 The processing method may
further comprise a ste B¢ A phiaRipyprdvilingd plufarinedivingslbngasdosmayinesondneta chamber

(12). The processingl method m]gy furtger comprise a step of changing a 13 OCTOBER 2006 10
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temperature of i

The placing member may further comprise a heat insulation layer (26) that
may be stacked on the surface, opposite to the surface that contacts the insulation

10 layer (24) of the resistive layer (25), and may prevent diffusion of heat, generated
by the resistive layer (25).

The placing member may further comprise a reflection film (31) that may
be placed on the resistive layer (25) and may reflect radiation heat from the
resistive layer (25).

15 A processing method according to a fourth aspect of the present invention
is characterized by carrying out a predetermined step of a target for processing (W)
that is placed in the interior of a chamber (12), and by comprising:

a step of placing the target for processing (W) to one surface of an
insulation layer (24) that is placed in the chamber (12), wherein a resistive layer

20 (25) is stacked to the other surface of the insulation layer (24);

a step of heating the resistive layer (25), which is in the chamber (12), by
induction heating that occurs by passing a current through an induction coil (27)
that is provided out side of the chamber (12), thereby heating the target for
processing (W), which is placed on the insulation layer (24).

25 The processing method may further comprise a step of alternately
providing a plurality of kinds of gas to the interior of the chamber (12).

The processing method may further comprise a step of changing a



current that is passed through the induction coil (27). Brief Description of Drawings 5 FIG. 1 is a
diagram showing the structure of a processing device according to the first embodiment of the present
invention. FIG. 2 is a diagram showing a timing chart of the performance of the processing device.
FIG. 3 is a diagram showing the structure of a processing device accordin3éxbd QBEBc3Ra6
embodiment of the present invention. FIG. 4 is a diagt8m showing the structure of a processing device
according to another embodiment of the present invention. FIG. 5 is a diagram showing the structure
of a processing device according to another embodiment of the present invention. 15 FIG. 6 is a
diagram showinmpeeastnectiitbeofaagstdoessing skevic VAt bordiag gon afsthermainisisdimest of the
present invention. FIG. 7 is a dig%%jram showing the structure of a processing device according to
another emboBiHiERt Brahis presehthroeetithe IEStign 818 Ake diagrams showing the forming
position of the reflection film 20 placed in the processing device. FIG. 9 is a diagram showing the
structure of a processing device according to another embodiment of the present invention. FIG. 10 is
a diagram showing the structure of a pregessingsdayissnascodiRehiy another embodiment of the
present invention. 25 FIG. 11 is a diagram showing a placing example of exhaust pipes that constitute
the proces$ngldevide.aRdGgilinskosiagrahe shawing ibfeasiroctsken@f de carvarivodal prockssing
device. 13 OCTOBER 2006 11 Best Mode for Carrying Out the Invention (First Embodiment)
first embodiment of the present invention.
FIG. 2 is a diagram showing a timing chart of the performance of the processing
device.
FIG. 3 is a diagram showing the structure of a processing device according to the
10 second embodiment of the present invention.
FIG. 4 is a diagram showing the structure of a processing device according to
another embodiment of the present invention.
FIG. 5 is a diagram showing the structure of a processing device according to
another embodiment of the present invention.
15 FIG. 6 is a diagram showing the structure of a processing device according to
another embodiment of the present invention.
FIG. 7 is a diagram showing the structure of a processing device according to
another embodiment of the present invention.
FIGS. 8A to 8C are diagrams showing the forming position of the reflection film
20 placed in the processing device.
FIG. 9 is a diagram showing the structure of a processing device according to
another embodiment of the present invention.
FIG. 10 is a diagram showing the structure of a processing device according to
another embodiment of the present invention.
25 FIG. 11 is a diagram showing a placing example of exhaust pipes that constitute the

processing device.

FIG. 12 is a diagram showing the structure of a conventional processing device.



Below, a processing device according to the first embodiment of the 5 present invention will be
described with reference to the drawings. In the first embodiment, an embodiment where the present
invention is applied to a processing device that forms a TiN film on a semiconductor wafer (herein
after referred to as: wafer W), by an ALD (Atomic Layer Deposition) methbd Wil b@BEStAHE 10 FIG.
1 shows the structure of a processing device 11 accotding to the first embodiment. The processing
device 11 comprises an approximately cylindrical chamber 12. The chamber 12 is comprised of
materials that do not have magnetism; for example, inorganic material such as ceramic, nonmagnetic
metal such as aluminum 15 and stainless steel, or resin material such as fiber-reinforced plastic. The
approximately center of the base of the chamber 12 sticks out, and forms a stage portion 12a,
wherein the upper surface thereof REstgMreskirfiai&romstnesYuhibe d8 iR in FIG. 1, an annular groove
that surrounds the sticking out stage portion rasti%fo[)m(%(%lntc)g{ w the chamber 12. Looking from the
outside of the 20 chamber 12, a depression ig formed a approximately the center of the base of the

chamber 42- On the |0W&%§igea“@|59é§$lﬁ§r@évﬁ%r &@c&ﬁiﬁéh%l%@eﬁiﬁ% IS0 gRRaacted yja an
exhaust pipe 13. The exhaust device 14 is constituted of a turbo-molecular pump, dry pump, etc., and

exhausts gas prébenchambeod 285 Odereibtlder handfcvaritetopperdsagdngall of the chamber 12, a
gate 15 is provided. The gate 15 is connected to a carrier chamber 17 that is next to the chamber 12,
through a gate valve 18! T HittigtiipodieeAbnabeemPadiraeainsdhpie 1R OO FSBE R 208 M 25closing

the gate valve 16, The carrier chamber 17 is p@/i?ed as a,ﬁﬁ\géi transfer in and t(riansfer out wafers
W to the chanfh&!i£9. R daigF hBEar i L 8N Hal SRS Asthil cHrigsemiconductor water

(herein after referred to as: wafer W), by an ALD (Atomic Layer Deposition)
method will be described.

10 FIG. 1 shows the structure of a processing device 11 according to the first
embodiment.

The processing device 11 comprises an approximately cylindrical chamber
12.  The chamber 12 is comprised of materials that do not have magnetism; for
example, inorganic material such as ceramic, nonmagnetic metal such as aluminum

15 and stainless steel, or resin material such as fiber-reinforced plastic.

The approximately center of the base of the chamber 12 sticks out, and
forms a stage portion 12a, wherein the upper surface thereof is approximately flat.
By this, as shown in FIG. 1, an annular groove that surrounds the sticking out stage
portion 12a is formed below the chamber 12. Looking from the outside of the

20 chamber 12, a depression is formed at approximately the center of the base of the
chamber 12.

On the lower side wall of the chamber 12, an exhaust device 14 is
connected via an exhaust pipe 13. The exhaust device 14 is constituted of a
turbo-molecular pump, dry pump, etc., and exhausts gas in the chamber 12.

25 On the other hand, on the upper side wall of the chamber 12, a gate 15 is
provided. The gate 15 is connected to a carrier chamber 17 that is next to the

chamber 12, through a gate valve 16. The airtight in the chamber 12 is retained by



arms, etc., is placed in the carrier chamber 17. The carrier mechanism 18 transfers 5 in the wafers W
to the chamber 12, and also transfers out the wafers W from the chamber 12. On the upper side wall
of the chamber 12, a processing gas providing device 29 is connected through a nozzle 19 made of
quartz, etc. The processing gas providing device 29 provides processing §3a$)WhicBERISEDM the
later 10 described film forming processing, to the intetidr of the chamber 12. As will be later described,
the processing gas are titanium tetrachloride (TiCl(err)), ammonia (NH(err)), and argon (Ar). A
showerhead may be applied instead of the nozzle 19, and the nozzle 19 may be plurally provided
according to tlséoking tfegeaseimaiive $tage portion 12a of the chamber 12, a cooling jacket 20 is
provided. 15 The cooling jacket 20 is comprised of a passage where a cooling medium, such as

coolant, etc., flows. A dABIFHFERRPERL I AR BSamstemifradi e padiirasiendthrough

the cooling jacke} 200 (e stadeiporion 123 ofdhe hamber, 12.354seenionan iab e formed in a
disk form is provided. The susceptor IS a member for placing a wafer tha IS a target for

processing, anghasa fupgliaede aattbs-niacamysien V. The.sussrptek2iis fixerkta-dherstage

portion 12a at the rim parts thereof by clamp members 22 that are fixed to the stage portion 12a by
screws, etc HAipltitaliyabdrifpinchtlesR3ntosred@napte dtveerlifigfersholesiz3 ande forwiedgpenikérating
the stage portion 12a and the susceptor 21. In the lift pin holes 25 23, lift pins (not shown in the
drawings), arechigebridl 2and the interior of the lift pin holes are structured so that the lift pin moves up

and down. In a case where the wafer W is transferred in to the chamber 12 by the 13 OCTQBER 2006
3 carrior mechaniam 08, B0 WEEEASLGWNETE Bielliafu0 S 1 A b CUNE (RS CHATIENIL . the

litt pin moves yp,;EhewaleL WnhatssdaRsiRTied s, 18 REGRERN, Ak SHFCERIOT 71D DG AN
moving down.
gas providing device 29 provides processing gas, which is used in the later
10 described film forming processing, to the interior of the chamber 12. As will be
later described, the processing gas are titanium tetrachloride (TiCls), ammonia
(NH3), and argon (Ar). A showerhead may be applied instead of the nozzle 19,
and the nozzle 19 may be plurally provided according to the kind of gas.
In the stage portion 12a of the chamber 12, a cooling jacket 20 is provided.
15 The cooling jacket 20 is comprised of a passage where a cooling medium, such as
coolant, etc., flows. A cooling medium that is adjusted to a predetermined
temperature flows through the cooling jacket 20.
On the stage portion 12a of the chamber 12, a susceptor 21 that is formed
in a disk form is provided. The susceptor 21 is a member for placing a wafer that
20 is a target for processing, and has a function to heat the placed wafer W. The
susceptor 21 is fixed to the stage portion 12a at the rim parts thereof by clamp
members 22 that are fixed to the stage portion 12a by screws, etc.
A plurality of lift pin holes 23, for example three lift pin holes 23 are
formed penetrating the stage portion 12a and the susceptor 21. In the lift pin holes
25 23, lift pins (not shown in the drawings), are inserted , and the interior of the lift pin
holes are structured so that the lift pin moves up and down.

In a case where the wafer W is transferred in to the chamber 12 by the



The susceptor 21 is constituted of an insulation layer 24, a resistive layer 5 25, and a heat insulation
layer 26. The insulation layer 24 is formed by sintering ceramic material, such as aluminum nitride,
silicon nitride, or silicon carbide. One surface of the insulation layer 24 is flat, and structures the
surface of the susceptor 21 (the surface for placing the wafer W). 10 The t8si8tWeQ8j=R 2 ¥bstacked
on the other surface of the insulation layer 24. The rdSistive layer 25 is constituted by conductive
material with a comparatively high resistance, for example, pure metal such as tungsten,
molybdenum, nickel, tantalum or platinum, alloyed metal such as nickel chrome alloy or iron chrome
alloy, ceramicsutisragisillsonscarbfderod nitridedorivbersr U8 cualbon Bueh tagngfaphiteowtefithe case
where dry cleaning applying halogen gas such as chlorine and fluorine is carried out in the chamber
12, it is preferaBiEpea I)t/%?\é‘tférfa%lﬂfﬁfeﬁd% toleharales Walbgbls isanshrererhid isdilanrsi9)er 25 is
formed by for ﬁ{(eagngé% Oerlngg%%r@esi} Vagingﬂtlgginafo (()avrvnentioned conductive material to the insulation
layer 24. The resistive Payer 25-as will be described later on, generates heat by electromagnetic

induction, and heats thg wafecptdhatiis Plasrre RRtheANsHIaUeRIRYEI44r Dhe healiitdation:layer 26

is stacked on the resistive layer 25. The heat insulation layer 26 is constituted by low heat
conductancé atardla el asfaivedagiraléz or porous alumina. The heat insulation layer 26 is
formed for example, by 25 melting and spraying these material to the resistive layer 25. The heat
insulation layer 26 corlStitutessitracmakky sidédoftHe et dptor eI MigecsimBdp tona el iy ptacBdasso that

the heat insulatjon Jayer 26 contacts the stage portion 12a of the chamber 12. 13 OCTOBER 2006 14
The heat nsuPHBH I35 EpsAASEt e HEap oot ATAAALE Fom O SUEHEHSP 21 ML HAmber
12. On the outgide. of g GhAMBRE 1o ARILURHON GPU2 7o fOrREA L A3RI8Y (the surface for
placing the wafer W).
10 The resistive layer 25 is stacked on the other surface of the insulation layer
24.  The resistive layer 25 1is constituted by conductive material with a
comparatively high resistance, for example, pure metal such as tungsten,
molybdenum, nickel, tantalum or platinum, alloyed metal such as nickel chrome
alloy or iron chrome alloy, ceramic such as silicon carbide or nitride boride, or
15 carbon such as graphite, etc. In a case where dry cleaning applying halogen gas
such as chlorine and fluorine is carried out in the chamber 12, it is preferable to
apply materials that have tolerance to halogen radicals.

The resistive layer 25 is formed by for example melting and spraying the
aforementioned conductive material to the insulation layer 24. The resistive layer

20 25, as will be described later on, generates heat by electromagnetic induction, and
heats the wafer W that is placed on the insulation layer 24.

The heat insulation layer 26 is stacked on the resistive layer 25. The heat
insulation layer 26 is constituted by low heat conductance material, such as foamed
quartz or porous alumina. The heat insulation layer 26 is formed for example, by

25 melting and spraying these material to the resistive layer 25. The heat insulation
layer 26 constitutes the back side of the susceptor 21. The susceptor 21 is placed

so that the heat insulation layer 26 contacts the stage portion 12a of the chamber 12.



is provided adjacent to the stage portion 12a of the chamber 12. The induction 5 coil 27 is evenly
placed so that it is approximately parallel to the resistive layer 25. As will be later described, the
resistive layer 25 generates heat by a magnetic field generated by the induction coil 27, and as a
result, the wafer W on the susceptor 21 is heated. The induction coil 27 isl 80rftecBE&R &08kernator
28. When a current 10 passes through the induction thil 27, a magnetic field is formed around the
induction coil 27. By the formed magnetic field, the resistive layer 25 is heated. Concretely, by the
formed magnetic field, an eddy current occurs in the resistive layer 25. When a current passes
through the redistiviedayesslithel rosisBoerkayess@btheisaitesthut basetion seetastdptresidtance
that the resistive layer 25 has. 15 By this, the entire susceptor 21 is heated, and the wafer W on the
susceptor 21 ¥ HEat8a™PRE tternator 28 applies to the induction coil 27, high frequency power of for

example a frequency of a few dozen Hz to 400 Hz a power of 500. 1500 W. The.
% Iﬁ? ou?sgjg .ofz t}le C%?é“}%ﬁ:? anD mV(\{l%ﬁteloi]ch(lgl}/\éJ}O forn(';}:](g1 /m a swral,

temperature of the resistive ayer 25 is contro )anging equency or power of the

electric power;thgtdsiaeRligdabent ifcaEralied By -6BaNHAGINeareRliHeE: Of the eHE§RLHRALIS to be
passed through the induction coil 27. Here, the cooling jacket 20 absorbs the heat that transmits from

the susceptorcadil @itheeshamhende] smchmaniauyptbeiten@eratundl df dheheharikeycl iy2b 25.
approximately constant. The processing device 11 comprises a control device 40 that is constituted by

a micro computervithdedrgolgevitedotbeores shrogylanes dncertenfes inehity 4 NERDTOBERD006 15

a TiN film on the wafer W. The cqontrol devi 0 caontrols the entire operation of the processing device
11, acoording B GG oG AROR R o 0N B S 18 WAREH W B dHErtsisPIRE bt
device 40 conftals the exhaust device 14,

The induction coil 27 is connected to an alternator 28. When a current

10 passes through the induction coil 27, a magnetic field is formed around the

induction coil 27. By the formed magnetic field, the resistive layer 25 is heated.

Concretely, by the formed magnetic field, an eddy current occurs in the resistive

layer 25. When a current passes through the resistive layer 25, the resistive layer

25 generates heat based on an electric resistance that the resistive layer 25 has.

15 By this, the entire susceptor 21 is heated, and the wafer W on the susceptor 21 is
heated.

The alternator 28 applies to the induction coil 27, high frequency power of
for example a frequency of a few dozen Hz to 400 Hz, and a power of 500 W to
1500 W. The temperature of the resistive layer 25 is controlled by changing the

20 frequency and/or power of the electric power that is applied, i.e., is controlled by
changing the amplitude of the current that is to be passed through the induction coil
27.

Here, the cooling jacket 20 absorbs the heat that transmits from the

susceptor 21 to the chamber 12, and maintains the temperature of the chamber 12
25 approximately constant.
The processing device 11 comprises a control device 40 that is constituted

by a micro computer. The control device 40 stores programs and data for forming



the carrier mechanism 18, the alternator 28, and the processing gas providing 5 device 29, and carries
out conveyance of wafers W, control of the pressure in the chamber 12, heating of the wafers W, and
providing of processing gas, etc. As the above, by heating the resistive layer 25 by induction heating, it
is not necessary to draw in wirings for passing currents through the resisti @gdBER 8 mterior of
the chamber 12. In other words, it is not necessary tolrovide a 10 hollow shaft for drawing in the
wirings, and seal members that are correspondingly necessary. Therefore, it is not necessary to
consider the heat-resistant temperature of the sealing members, and the susceptor 21 can be placed
near the chanbéiN Zilnoa reswiafarcRambErelconithlalsmed! ¢Qsavinels realnéide Pmdrasionopé,
because the capacity of the chamber 12 is small, the amount 15 of consumé)tion of processing gas is

reduced. By tHi RRISSAS TS RSt catf By diagi thmipset draseems s WhbIE et Edphcity,

including the susceptor 21,4s small, for there aren't any shafts etc.. the time needed,to .heat and cool
o short. Namuly e ALEhoR o e QR e B0 O e B e

t
fige of temperature is goo ere e gltcempérature of

the wafer W canbe,captrollechah 8 RigfRPrerision aid @ PSOCERFING: ?)‘r@c‘%@ﬁh@@&@ﬂ?%ﬁﬂﬂga highly
reliable processing can be carried out. The susceptor 21 is formed by stacking the resistive layer 25
and the head ihstilation, laydr 26rasn i insoi@yandaydr R4fthatWs, constilietby pesssuaie, i@tcheBy this,
the susceptor 21 can be created far more easily with a high yielding rate, 25 compared to a case
where insulatiggamarsrial.theatimgonf d5 e asideire W icine me) Vil isig rdr e GRS sen@ 8 e, AA- inexpensive

susceptor 21 can be realized. Furtheymore, jnduction heating has a_hjgher heat conversion, efficiency
of 13 OCTOBER 2006%6%‘1@&%%%0&%%?%%6 CehibYh 'ﬁr‘%’t YHBPRSGR A ERRef Ahd

Eggi”;n E‘;r:glgﬁ é%rc.:%'ﬂ%l\ég‘rﬁ%% Ry RMDGPHHEIRR BEAURG: IRWRIRIHEYRRGASE AL HINing
to the interior of the chamber 12. In other words, it is not necessary to provide a
10 hollow shaft for drawing in the wirings, and seal members that are correspondingly
necessary. Therefore, it is not necessary to consider the heat-resistant temperature
of the sealing members, and the susceptor 21 can be placed near the chamber 12.
As aresult, a chamber 12 with a small capacity is realized.
Furthermore, because the capacity of the chamber 12 is small, the amount
15 of consumption of processing gas is reduced. By this, low production cost can be
realized.

Moreover, because the whole heat capacity, including the susceptor 21, is
small, for there aren’t any shafts, etc., the time needed to heat and cool is short.
Namely, the response to the change of temperature is good. Therefore, the

20 temperature of the wafer W can be controlled at a high precision, and a processing
of a high throughput and a highly reliable processing can be carried out.

The susceptor 21 is formed by stacking the resistive layer 25 and the heat
insulation layer 26 on the insulation layer 24 that is constituted by ceramic, etc.
By this, the susceptor 21 can be created far more easily with a high yielding rate,

25 compared to a case where insulating material that involves resistive elements, is
sintered. As a result, an inexpensive susceptor 21 can be realized.

Furthermore, induction heating has a higher heat conversion efficiency of



Next, the operation of the processing device 11 that has the above structure 5 will be described. FIG.2
is a timing chart of the operation conducted by the processing device 11. The operation indicated
below are controlled by the control device 40. The operation indicated below is just an example, and
as long as the same result is gained, can be any kind of operation. 10 Fir$8 Q& ¢&B&m2enanism 18
transfers in the wafer W that is a processing target td he interior of chamber 12, and places it on a lift
pin (not shown). The transferred in wafer W is placed on the suscpetor 21, by the lift pin moving
down. When the wafer W is placed on the susceptor 21, the alternator 28 applies 15 high frequency
power of a predetsnmiped fredhenchyandpredaterwina powdetgeshesiivid wtiongod Ry pBysthis, a
current passes through the induction coil 27, and a magnetic filed is formed around the induction coil

27. The resistit&18)Er B508Lne S8eeiyidtaPRI Ho& &G HAB RSATBE: Arty RELUFEION SAY R84ts the

wafer W plac?d on theoség%ce tgrg]ﬁtz%g temperature that is adequate to the adhesion of TiC14, 20
for example to ﬁ%&g(%lme %H)) §u%seqtjently, the processing gas providing device 29 feeds TiC14

gas to the interior of ﬂi@eﬁEaeﬁbb%érgdbﬁ%'ﬁ{héﬁf‘r%%iﬁglgef@irc@ $NRHLIME, for SXGVRRIGuELRW
seconds, concretely for 5 to 10 seconds. Here, If necessary, the TiC14 gas may be fed together with

carrier gas. Bywhlsankesyriaydrs of TiC14 molecular layers 25 are attached to the surface of the wafer
W (Time Tl to T2). Next, to purge TiC14 gas, the processing gas providing device 29 provides Ar gas
to the interior of the chEHab2is12 LTHes, therexhEgsspprividen 2oadhaiestd Hde BroOCTORER 2006 17

gas in the chamber 12, and reduces the pressure in the chamber 12 to for example 1,33 x_ 10-3 Pa
(10-5 Tort). THa it GRS 8RS T R raRB e oS B HL peraciFe adduate for

the attaChmen(gpQerw)%’ {RaAEPR R0 Wst an example, and as long as the same result is

gained, can be any kind of operation.

10 First, the carrier mechanism 18 transfers in the wafer W that is a
processing target to the interior of chamber 12, and places it on a lift pin (not
shown). The transferred in wafer W is placed on the suscpetor 21, by the lift pin
moving down.

When the wafer W is placed on the susceptor 21, the alternator 28 applies

15 high frequency power of a predetermined frequency and predetermined power to
the induction coil 27. By this, a current passes through the induction coil 27, and
a magnetic filed is formed around the induction coil 27. The resistive layer 25 of
the susceptor 21 is heated by the formed magnetic field, and heats the wafer W
placed on the susceptor 21 to a temperature that is adequate to the adhesion of TiCly,

20 for example to 450°C (Time TO).

Subsequently, the processing gas providing device 29 feeds TiCly gas to
the interior of the chamber 12 through the nozzle 19 for a short time, for example, a
few seconds, concretely for 5 to 10 seconds. Here, if necessary, the TiCly gas may
be fed together with carrier gas. By this, many layers of TiCly molecular layers

25 are attached to the surface of the wafer W (Time T1 to T2).

Next, to purge TiCly gas, the processing gas providing device 29 provides

Ar gas to the interior of the chamber 12. Then, the exhaust device 14 exhausts the



changing the frequency and power of the electric power that is to be applied to the 5 induction coil 27
(Time T2 to T3). By this, the TiCl(err) molecular layers that are attached to the surface of the wafer W,
scatters leaving a first layer of molecular layers, according to the difference of the attachment energy
that the molecular layer of the first layer has and the attachment energy that €fe reddidI208§ers of
the layers after the second 10 layer have. As a result] 4 situation where one layer of TiC14 molecular
layer is attached to the surface of the wafer W is gained. Next, the processing gas providing device 29
provides NH3 gas to the interior of the chamber 12 for a short time, for example, a few seconds,
concretely, fog® tmbesecbambisr ThRe axhacdnatsibe petesxhaustthihehgasbier the shéentzeanmplds and
sets the pressure in the chamber 12 to for example 133 Pa (1 Tort). Here, if necessary, the NH3 gas

may be fed todetAef With Barfi¥ gE%rrThe The PAGHALRSS ST the ipRriatyrarr! MéPWEﬁH the

NH3 gas reac&land or}g Igéer Ofr(-enaNd mol (;flayéﬁ‘é{ert aCormStdO,fA st e man I fBIHB
molecular layers are” att othe e molecular ayer( to)burge

NH3 gas, the Effaﬁ%ﬁ%ﬂlgﬁ&ﬁﬁ‘éﬁ@%@%%g%m Q@&r&r&ﬁﬁe@tﬁ!ﬁ 1@%’ IBE %Bl?e&h@rﬂ’féer 12.
Then, the exhaust device 14 exhausts the gas in the chamber 12, and reduces the pressure in the

chamber 125 dmapproxincaie37 1138 TO-@ A&, The alternator 28 rises the temperature of the susceptor
21 to 450C, by changing the frequency and power of the electric power that is to be 25 applied to the
induction coil 27. By thiky thésNt8 hisibculalaeiarsl ayeke thatoiel afhgdrcantd sy wifecsinfinbged, i.e.

excluding the NH3 ecular Ia er of the firs{. layer that is attache to the TiN molecular layer (Time
T4 10 T8). 15 CHPOER 608 4 ANl It Tyt SEMIGEULS pHiEng TS FodS Tic14

gasto the '”tedr Qe ghap ‘?{a%ﬁnfl%?éﬁ ?HQP&Q%S?&%HL%%%Q 19 86C9ndS)a RY Hys: the

NH3 molecules t at are left on the TIN molecu r layer reacts to t
and the attachment energy that the molecular layers of the layers after the second

10 layer have. As a result, a situation where one layer of TiCly molecular layer is
attached to the surface of the wafer W is gained.

Next, the processing gas providing device 29 provides NH; gas to the
interior of the chamber 12 for a short time, for example, a few seconds, concretely,
for 5 to 10 seconds. The exhaust device 14 exhausts the gas in the chamber 12,

15 and sets the pressure in the chamber 12 to for example 133 Pa (1 Torr). Here, if
necessary, the NHj3 gas may be fed together with carrier gas. The TiCly molecules
on the surface of the wafer W, and the NHj gas react, and one layer of TiN
molecular layer is formed. At this time, many layers of NH; molecular layers are
attached to the formed TiN molecular layer (Time T3 to T4).

20 Next, to purge NHs gas, the processing gas providing device 29 provides
Ar gas to the interior of the chamber 12. Then, the exhaust device 14 exhausts the
gas in the chamber 12, and reduces the pressure in the chamber 12 to approximately
1.33 x 10° Pa. The alternator 28 rises the temperature of the susceptor 21 to
450°C, by changing the frequency and power of the electric power that is to be

25 applied to the induction coil 27. By this, the NH3; molecular layers of the second
layer and more are eliminated, i.e. excluding the NH; molecular layer of the first

layer that is attached to the TiN molecular layer (Time T4 to TS).



TiC14 gas, and a layer of TiN molecular layer is formed. At this time, many layers 5 of TiC14 molecular
layers are attached to the formed TiN molecular layer. At this point, two layers of TiN molecular layers
are formed on the surface of the wafer W (Time T5 to T6). Subsequently, the processing device 11
repeats the same operation of the above, namely, provides each gas, and p§eEOB bR E18mined
times. By this, the 10 TiN molecular layer is stacked Ider by layer, and a TiN film with the requested
thickness can be gained. The processing device 11 repeats the operation of the above for example a
hundred to several hundreds of times. After film forming processing, the carrier mechanism 18
transfers the wafer W Alicofpungictgariiisepriz ¢ssthe gasriproshdimpeaieyiceThe motedsily igathts 15
ended. In the above ALD method, changing of atmaosphere in the chamber 12 is carried out many

times. Consedti&ntNeaXh &b SsncbaRRiIc) of thet chambraonds i ierlsroulh Ot Sreaids)-

However, becgysg, e Abave PIgEesSiN deyios 1. feats fhessisive layer 25 by nducfion eating, i
IS not necessar)yto pfOVI ea ole for wiring In the chamber . erefore, It IS not necessary to

apply a Sea“nQ“i@l?@hﬂ?raH@& ﬁ%ﬁ%@l@&ﬂ%@%ﬁ?@ﬁ&ﬂﬁéﬁw , ikiﬁtﬂf%tﬂ?ﬁ%?%ﬁ{y Igygqgvide
space for heat liberation in the chamber 12, and a suceptor 21 with a high temperature can be
provided cldserfoTitd yadll seufacéagtiherchaimabked 2o By tiosmedchiddnbrei d withagesmalhcapacity can
be realized. As a result, high exhaustion 25 efficiency and high throughput can be realized.
Additionally, irPthatabbvdaxen pletlomelecuder dnepralpest fempst aiufbosuhecoafeihamsfiredVently
repeated. In a case gere induction heating is applied, 13 OCTOBER 2006 19 because there isn't a
hollow shatft, e(tcfllnf%:ﬁ‘ rﬁ?gﬁggﬂ'in the wiring, the entire heat capacity including the susceptor 21 is

small. Therefore, the t%ﬁ‘rPs%rg?rJHﬁﬁﬁhﬁ{%g&%eg%ﬁqﬁ“&&%%oﬁ PN RlEE M SENE R Soat

response. By this, reaction f
above, namely, provides each gas, and purges, a predetermined times. By this, the

10 TiN molecular layer is stacked layer by layer, and a TiN film with the requested
thickness can be gained. The processing device 11 repeats the operation of the
above for example a hundred to several hundreds of times.

After film forming processing, the carrier mechanism 18 transfers the
wafer W out of the chamber 12 to the carrier chamber 17. The processing is thus

15 ended.

In the above ALD method, changing of atmosphere in the chamber 12 is
carried out many times. Consequently, exhaustion efficiency of the chamber 12
effects the throughput greatly. However, because the above processing device 11
heats the resistive layer 25 by induction heating, it is not necessary to provide a

20 hole for wiring in the chamber 12. Therefore, it is not necessary to apply a sealing
member that is necessary for sealing. Consequently, it is not necessary to provide
space for heat liberation in the chamber 12, and a suceptor 21 with a high
temperature can be provided close to the wall surface of the chamber 12. By this,
a chamber 12 with a small capacity can be realized. As a result, high exhaustion

25 efficiency and high throughput can be realized.

Additionally, in the above ALD method, the rise and fall of temperature of

the wafer W is frequently repeated. In a case where induction heating is applied,



film forming can be controlled more precisely, and a precise film forming can be 5 possible.
Furthermore, a high throughput can be gained. As described above, in a case where the resistive layer
25 is heated by induction heating, a chamber 12 that has a simple structure and small capacity can

be realized. As a result, a high exhaustion efficiency can be gained, and alBigPCth¥BEbd064n be
gained especially in the ALD method where change df910 atmosphere is carried out many times.
Additionally, by not applying a hollow shaft, etc., for bringing in the wirings, the whole heat capacity is
small, and the heating/cooling of the wafer W can be carried out accurately. Furthermore, a suscpetor
21 that comprizesiasesthcking st uchurd asrs e tmetqufdetubea gelgtive e asityn v the ovgirénbiesstion 15
heating has high efficiency of converting electric power to heat, and processing can be possible with a

low cost. Here“ 4P st Bidingehe dkiseaiviodbdt S rediRAT 955 hosMPHA EREhAN T

heat-resstancgltest was coatiiugrtl dt Y {%@ ngvasilesstlve Iaé/grr25 of tunggten, etc. on.one side of an

| :
aluminum nitrit & 6I%ﬁ%e tgf Kas & thickness of Tmm 20 to g(r)nm, 3?‘&?H8e%ting ¥hteh}3ye? olffgo%.r

Resultantly, thﬁlfﬂ%fﬁﬁﬂ?;"&@ﬁ%”&@ﬂ%l%&hﬁ&?éﬁé@slﬁ ehA] ‘A"?ﬁe‘@ﬁ% ‘Pflﬁﬂflﬁ%ﬁ%&ocﬁﬂ%@meters-
From this result, it can be seen that a structure, stacking the resistive layer 25 on an insulator

(ceramic), Bapasiiigik.heBtirdsistianee alhiphetirocgssing debicgaldedf the above first embodiment, a
gap in 25 between the chamber 12 and the susceptor 21 may be formed to raise the heat insulation
between the chamber A3 agsctilecduzbeytori? i Fisehadiabtehs gasfiow lsagt 139 fiovierfidalive gas

to the gap may be formed. 13 OCTOBER 2006 2Q To heighten the heat conductance between the
wafer W and tHS'SELRBREF18E. ASRARRIULta RS ek avaR srSUEHYS gag, SERISNE S Botween

the wafer W %dr@&izc‘&fceggrazljesult, a high exhaustion efficiency can be gained, and a high
throughput can be gained especially in the ALD method where change of
10 atmosphere is carried out many times.

Additionally, by not applying a hollow shaft, etc., for bringing in the
wirings, the whole heat capacity is small, and the heating/cooling of the wafer W
can be carried out accurately. Furthermore, a suscpetor 21 that comprises a
stacking structure can be manufactured relatively easily. Moreover, induction

15 heating has high efficiency of converting electric power to heat, and processing can
be possible with a low cost.

Here, the result of a heat-resistance test of the resistive layer 25 will be
shown. The heat-resistance test was conducted by forming a resistive layer 25 of
tungsten, etc., on one side of an aluminum nitride plate that has a thickness of Imm

20 to 5Smm, and heating the layer to 450°C. Resultantly, the maximum warp amount
of the resistive layer 25 was less or equal to 10 micrometers. From this result, it
can be seen that a structure, stacking the resistive layer 25 on an insulator (ceramic),
has a high heat resistance.

In the processing device 11 of the above first embodiment, a gap in

25 between the chamber 12 and the susceptor 21 may be formed to raise the heat
insulation between the chamber 12 and the susceptor 21. Furthermore, a gas flow

path for flowing inactive gas to the gap may be formed.



(Second Embodiment) 5 Below, the processing device 11 according to the second embodiment will be
described with reference to the drawings. FIG. 3 shows the structure of the processing device 11
according to the second embodiment. To make understanding easier, the same reference numbers
as FIG. 1 are placed to the reference numbers in FIG. 3 for the same part3 360§ 1QB&S3r#fidhs for the
overlapping parts will be omitted. In the second embatfiment, the same susceptor 21 as the first
embodiment, can be transported. Namely, the wafer W is for example, placed on the susceptor 21 in
the carrier chamber 17, and transferred to the interior of the chamber 12 together with the susceptor
21. 15 Here, the waferlW hejghtadtbe hvetsemudytomRd betvekhftatioyther Visuaptbe 3usegptocarrier
mechanism 18 that comprises a Bernoulli chuck. As shown in FIG. 3, a vir%ate sup&ort member 30

having a predéterRfitfetPIENEHSE BroHCS & iRALG & Pomiay 128 vk N A oV atse Wipport
member 30 is f'Hrﬁle%I&%e?o rf\%rlexample three are placed, and are placed to 20 support the
er

susceptor 21 where the W is placed. The carrier mechanism 18 is inserted in a space between
the susceptor 21 and the chamber 12, formeglbythe:sHR@RKRgMbers 30, and places the susceptor
21 on the support members 30, or lifts the suscpetor 21 from the supporting members 30. On the
outside of tfe chambeB&Rywn the mams siay &s/tbe firsteenrdadimeric 2xdid fidbctioneenilall is placed
next to the stage portion 12a. When a current passes through the induction coil 27, a magnetic field is
formed arounderiesigiferdiori thaietzre ety it drgudagptor 21 is not fixed to the chamber 12, the 13

OCTOBER 2006 21 resistiye Jayer 25 of the susceptor 21 is heated by the formed magnetic field, in
the. same way a5 the Sk o UGHITAR HGTHER VI BENH S SUSEe Bt LD fed n the

chamber 12, ”3&5%%%%8&8%%&%5 Ow%ﬁﬁngg{s?ajflﬁ&e@&%glp}/he same reference numbers

as FIG. 1 are placed to the reference numbers in FIG. 3 for the same parts, and
10 descriptions for the overlapping parts will be omitted.

In the second embodiment, the same susceptor 21 as the first embodiment,
can be transported. Namely, the wafer W is for example, placed on the susceptor
21 in the carrier chamber 17, and transferred to the interior of the chamber 12
together with the susceptor 21.

15 Here, the wafer W is placed on the susceptor 21, or is lifted by the
susceptor 21, by a carrier mechanism 18 that comprises a Bernoulli chuck.

As shown in FIG. 3, a virgate support member 30 having a predetermined
length, is provided to the stage portion 12a of the chamber 12. The support
member 30 is plurally placed, for example three are placed, and are placed to

20 support the susceptor 21 where the wafer W is placed. The carrier mechanism 18
is inserted in a space between the susceptor 21 and the chamber 12, formed by the
support members 30, and places the susceptor 21 on the support members 30, or
lifts the suscpetor 21 from the supporting members 30.

On the outside of the chamber 12, in the same way as the first embodiment,

25 the induction coil 27 is placed next to the stage portion 12a. When a current
passes through the induction coil 27, a magnetic field is formed around the

induction coil 27. Even if the susceptor 21 is not fixed to the chamber 12, the



induction heating. 5 By the susceptor 21 being transferable, it is not necessary to provide transfer
mechanism such as a lift pin, etc., to the chamber 12. Therefore, because a lift pin hole 23 is not
provided to the chamber 12, the structure of the chamber 12 becomes more simple. In the first and
second embodiment, the processing device 11 of a single 10 wafer syste#Bi©$hbWBER &08Rample.
However, the present invention may also be applied4d a processing device of a batch system, where
a plurality of wafers W are processed at the same time. In this case, the same susceptor 21 as the
second embodiment thereof, are plurally provided. In the chamber 12, for example, as shown in FIG.
4, a wafer 151geti32 bfyteie2Sanickdnsheptsrapplietdateth iy dirafgrprodessing devieklofmatbhatch
system is provided. The carrier mechanism 18 sets the suceptors 21, in which the wafers W are

placed, to the Y5EMGBat s hekiehsR Pt eramberiBerRer dhatiaibi dBR 4stepiatdd SuR¥unding
the plurality of wafers W and susceptors 21. By this, the ality of susceptors,21.are heated by
incuction heat Lol B Ry or UATdS U Lo e basiy hited s R oS e Fnercared
in the first and; ggconchatpbegément, as shown in FIG. 5, may be placed above and below the
susceptor 21. Furthermore, as shown in FIG. 6, the induction coil 27 may be placed so that it
surrounds tthe suscepRy 2heveriicalyoor2ds stiawnitanst&aBlanay Be placed saihat b Sproeitds 25
the susceptor 21 horizontally. In the first and second embodiment, the heat insulation layer 26 is
placed directl{raistepaechanissisiie ayar?h nipwesetoddskbamnbarHIG. shherfas.errOBER 2006

racition hear SN GHUETPIE BLAMALPER 08, B SHRARG L VAPTo il BEABIREb nereon.
By doing so, t@gg&ﬁi@sti&rageﬁgﬁ%n the resistive layer
In the first and second embodiment, the processing device 11 of a single
10 wafer system is shown as an example. However, the present invention may also
be applied to a processing device of a batch system, where a plurality of wafers W
are processed at the same time.

In this case, the same susceptor 21 as the second embodiment thereof, are
plurally provided. In the chamber 12, for example, as shown in FIG. 4, a wafer

15 boat 32 of the same kind that is applied in an ordinary processing device of a batch
system is provided. The carrier mechanism 18 sets the suceptors 21, in which the
wafers W are placed, to the wafer boat 32, which is in the chamber 12. The
induction coil 27 is placed surrounding the plurality of wafers W and susceptors 21.
By this, the plurality of susceptors 21 are heated by induction heating, and a

20 plurality of wafers W can be easily heated.

The induction coil 27 indicated in the first and second embodiment, as
shown in FIG. 5, may be placed above and below the susceptor 21. Furthermore,
as shown in FIG. 6, the induction coil 27 may be placed so that it surrounds the
susceptor 21 vertically, or as shown in FIG. 7, may be placed so that it surrounds

25 the susceptor 21 horizontally.

In the first and second embodiment, the heat insulation layer 26 is placed

directly on top of the resistive layer 25. However, as shown in FIG. 8A, the



25 is reflected by the reflection film 31, and radiation to the back side of the 5 susceptor 21 is more
repressed. By this, over heating of the chamber 12 is prevented, and heating efficiency can be raised.
If the processing temperature is 400C or less, aluminum may be suitably applied. The reflection film
31 may be placed anywhere as long as it is between the resistive layer 23 38dGRAOEHMBEOS2. For
example, as shown in FIG. 8B, the 10 reflection film 82 may be formed on the surface of the stage
portion 12a, where the susceptor 21 is placed. Or, as shown in FIG. 8C, the reflection film 31 may be
formed covering the side part of the susceptor 21. Furthermore, the side part of the suceptor 21 may
be covered byrinstiatingyenaeniadysbr ki csesl minuehl eitiiore (16 Phecbostomrighhyofdierchaimer 12,
which is shown in the first and second embodiment, may be flat, as shown in FIG. 9, if it is possible to

place the indutdfdif e sadiatiay ]&‘?ﬂh&fngﬁ?é“@é%éEWWeoéméﬁclé i B frsidiNfolYEmaller. In

the first and segond embodim for example as shown in F|G..10, a owerq.lead 33.may be placed
neond ot the SR TR S heRo R BR G 8 2 W R  AeERE A U g Pt

placed on the soisgeptpedtdThe BRIoRiRak s themase agdhaayaiRinWo isHorsxample ahaight, in
between the height where the lower end of the exhaust pipe 13 is equal to the surface of the wafer W

and the heightwieepedihe Lppenend ot phesexhau® ypipesl Soseeghadtia ghefsuitach ahtibe Wafer W. 25
In the first and second embodiment, a plurality of exhaust pipes 13, for example as shown in the plane
view of FIG.1Pravsptsd. pradibedimheldteiengie ohthe protesssind HeyRi@acpiHHcRmaupove Hay be
applied 13 OCTOBER 2006 23 by being combined. For example, the exhaust pipe 13 shown in FIG.

10 may be plHaiypPofec O HRRR iR 42 ARREShove, a case where a TiN film is formed

on the wafer W by The reflection film 31 may be placed anywhere as long as it is between the

resistive layer 25 and the chamber 12. For example, as shown in FIG. 8B, the

10 reflection film 31 may be formed on the surface of the stage portion 12a, where the
susceptor 21 is placed. Or, as shown in FIG. 8C, the reflection film 31 may be
formed covering the side part of the susceptor 21.

Furthermore, the side part of the suceptor 21 may be covered by insulating
material, such as aluminum nitride.

15 The bottom part of the chamber 12, which is shown in the first and second
embodiment, may be flat, as shown in FIG. 9, if it is possible to place the induction
coil 27. By doing so, the capacity of the chamber 12 can be made more smaller.

In the first and second embodiment, for example as shown in FIG. 10, a
showerhead 33 may be placed instead of the nozzle 19, and the exhaust pipe may be

20 placed at the same height as the wafer W placed on the susceptor 21. The height
that is the same as the wafer W, is for example a height, in between the height
where the lower end of the exhaust pipe 13 is equal to the surface of the wafer W
and the height where the upper end of the exhaust pipe 13 is equal to the surface of
the wafer W.

25 In the first and second embodiment, a plurality of exhaust pipes 13, for
example as shown in the plane view of FIG.11, may be provided.

The structure of the processing device 11 indicated above may be applied



applying TiC14 and NH3 in the ALD method, is described as an example. However, 5 the kind of gas
and film are not limited to these. The present invention can be applied to another film forming device,
etching device, heat processing device, etc., or any kind of processing device, as long as it is a
processing device that maintains the target for processing at a predetermliFe@® ¢ehtp it hd
carries out processing. The target for processing is it limited to a semiconductor wafer, and may be
10 substrates, etc., applied in liquid crystal displays. The present invention is based on the Japanese
Patent Application No. 2002-113414, filed with the Japan Patent Office on April 16, 2002, and
including spebffidatiog, cclaimsediravwing s xsamipdentheaeyhTing digeldsusbof thindbléve ] Gapandse Patent
Application is incorporated herein by reference in its entirety. 15 Industrial Applicability The present
invention is aﬁﬂﬁééﬁ}’eﬂlff’fﬂ@qm{ﬁ%cﬁ‘é?& hdi%pphes processing devices, which heats targets for
processing, such as S%Irpi&?en%%t\% wafgrs, efc, 13 OF&OEFR 2096 24 CLAIt eS 1a. pwcgssing

device characterized by comprising: 4 c(iwast?nt‘))vere(fzi where a | prlgde rerprﬁﬁiné)g proc<¥V55|fr:1rg of a Yarget for

processing (Wads) ¢aEiad@ytindheiNgriaE RiaplaciRgdnanabss{Bda thatiseRlagst in saidebhamber
(12), on which said target for processing (W) is placed; an induction coil (27) that is provided on the
outside of sidieh&imbesf{ 2}, apdiver saurce (2@)thtdotiesea niEynelieskaldiaveuriditheainduaction
coil (27) by passing a current through said induction coil (27); and 10 a reflection film (31) that is
provided on afiiRHed soraeeer Samd tranibe ooy atiehiagedes itedibtirPhesasiiam dxlie- e Sistive layer

25), . . . . . : .
(25) or any kind of processing device, as long as it is a processing device that maintains

the target for processing at a predetermined temperature, and carries out processing.
The target for processing is not limited to a semiconductor wafer, and may be

10 substrates, etc., applied in liquid crystal displays.

The present invention is based on the Japanese Patent Application No.
2002-113414, filed with the Japan Patent Office on April 16, 2002, and including
specification, claims, drawings and summary. The disclosure of the above
Japanese Patent Application is incorporated herein by reference in its entirety.

15
Industrial Applicability

The present invention is applicable in the industrial field that applies

processing devices, which heats targets for processing, such as semiconductor

wafers, etc.



wherein said placing member (21) has a resistive layer (25) that is heated by induction heating that
occurs by the magnetic field formed around said induction coil (27) and heats said target for
processing (W), which is placed on the placing 15 member (21). 2. A processing device characterized
by comprising: a chamber (12), where a predetermined processing of a tatGetXerT$/BE3s2PEW) is
carried out in the interior; a placing member (21) thatd4 placed in said chamber (12), on which said 20
target for processing (W) is placed; an induction coil (27) that is provided on the outside of said
chamber (12); and a power source (28) that forms a magnetic field around the induction coil (27) by
passing a current through said induction coil (27); @BABIOBER 2006 25 wherein said placing
member (21) has a resistive layer (25) that is heated by induction heating that occurs by the magnetic
field formed around sald inQUSRSSS ¥8i% &= chahaearte9ars BY MBI isiBessing (W), which is placed
on the placing member (21), and further comprises a heat insulation layer (26) that is stacked on 5

said resistive layer (25} afRFPiRVerts2diff 06 ofhAe SRAEFARST bYIOSii YRS sle daldiei5)08. The

processing device according to claim 2, characterized in that said placing member (21) further
comprises a ré’l’l@%ﬁ%ﬁﬁnﬂrﬁ’éﬁ 18 psl YehiBdbieo R tegim: resistive layer (25) and reflects radiation heat
from said resistive layer (25). 10 4. The processing device according to claim 3, characterized in that
said reflectfon film (31) iglproddedniboet@bethsaid msistvanlaysr (Abindwd S0 leawindulstidn layer
(26). 5. The processing device according to claim 3, characterized in that said reflection film (31) is
provided on asige facepbsaidingsistiyéslpyrie®S).

an induction coil (27) that is provided on the outside of said chamber (12);

a power source (28) that forms a magnetic field around the induction coil

(27) by passing a current through said induction coil (27); and

10 a reflection film (31) that is provided on an inner surface of said chamber

(12) and reflects radiation heat from said resistive layer (25);

wherein said placing member (21) has a resistive layer (25) that is heated by
induction heating that occurs by the magnetic field formed around said induction
coil (27) and heats said target for processing (W), which is placed on the placing

15 member (21).
2. A processing device characterized by comprising:

a chamber (12), where a predetermined processing of a target for processing
(W) is carried out in the interior;
a placing member (21) that is placed in said chamber (12), on which said
20 target for processing (W) is placed;
an induction coil (27) that is provided on the outside of said chamber (12);
and
a power source (28) that forms a magnetic field around the induction coil

(27) by passing a current through said induction coil (27);



15 6. The processing device according to claim 2, characterized by further comprising a flow path (20)
that is placed in between said induction coil (27) and said placing member (21), wherein a cooling
medium that absorbs heat from said placing member (21) flows. 7. The processing device according
to claim 6, characterized in that said 20 placing member (21) further compas@$diBR&faB0AGayer
(24) that is stacked on said resistive layer (25) and cdstitutes a surface for placing said target for
processing (W). 8. The processing device according to claim 7, characterized by further comprising a
fixing member (22) that fixes said placing member (21) to the interior 25 of said chamber (12). 9. The
processing device accuiaingnc aidipha8iharetesiz@d biyafuatihesistomprisin(2a)ghstprovding device
(29) that provides a plurality of kinds of gas in a 13 OCTOBER 2006 26 predetermined order to the

interior of saidPshidHs i B aiig eAlsioeauin Yo caagnsisclisid damed rmd g id iRAYAIE: (12),
where a predetermined pracessin a target for processi is carried out in the interior; 5 a
R IR A P R E I M A2 D TR

placing member atis placed in’'s arget for pr cessﬁ1g (W) is

placed; an induliRRcoH (2 AniakimBrRVARA AR theQuiRdR Afsridyechamiian 4L isadewsn source

(28) that forms a magnetic field around the induction coil (27) by passing a current through said
induction cdil (27J;ramdth@ dagarr@5chahpeivehiy théfus eoofidetedtocatdchambidriR)isaid carrier
chamber (17) comprising a carrier mechanism (18) that transfers said placing member (21), in which
said target forlgrsEé3sihg (W) is placed, to the interior of the chamber (12); wherein said placing

member (21) has a resjstjve layer (25) that js heated
(1) § LHIC pr%cegsirgg IaeV{ce aCCOI‘dEl)é to claim 2, characterized in that said

placing member (21) further comprises a reflection film (31) that is provided on
said resistive layer (25) and reflects radiation heat from said resistive layer (25).

10 4. The processing device according to claim 3, characterized in that said
reflection film (31) is provided in between said resistive layer (25) and said heat
insulation layer (26).

5. The processing device according to claim 3, characterized in that said
reflection film (31) is provided on a side face of said resistive layer (25).

15 6. The processing device according to claim 2, characterized by further
comprising a flow path (20) that is placed in between said induction coil (27) and
said placing member (21), wherein a cooling medium that absorbs heat from said
placing member (21) flows.

7. The processing device according to claim 6, characterized in that said

20 placing member (21) further comprises an insulation layer (24) that is stacked on
said resistive layer (25) and constitutes a surface for placing said target for
processing (W).

8. The processing device according to claim 7, characterized by further
comprising a fixing member (22) that fixes said placing member (21) to the interior

25 of said chamber (12).

9. The processing device according to claim 8, characterized by further

comprising a gas providing device (29) that provides a plurality of kinds of gas in a



15 induction heating that occurs by the magnetic field formed around said induction coil (27) and
heats said target for processing (W), which is placed on the placing member (21). 11. The processing
device according to claim 10, characterized by further comprising a support member (30) that
supports said placing member (21), where 20 said target for processing (W) @ILEd: h208@ite apart
from an inner surface of said chamber (12). 12. A pré€essing device characterized by comprising: a
chamber (12), where a predetermined processing of a target for processing (W) is carried out in the
interior; 25 a retaining member (32) that is provided in said chamber (12), and retains a plurality of
placing membered@aimimedhicdesdiel e geterior pfoeedsimgnhel 6d)13 OCTOBER 2006 27 placed; a
carrier mechanism (18) that transfers said plurality of placing members (21), in which said targets for
processing (W) are platéd, anprrseessiiardcat saicharaetinidgdhhensban392ns an induction coil (27) that
is provided on the out side of said chamber (12); and a power source (28) that forms a magnetic field

around the induction £oha{29rbyl ppssigeaacpredntetmongh saicksadchgctibn caigé2 7or whereinieach of
said plurality of placing members (21) has a resistive layer 10 that is heated by induction heating that

occurs by the (wagnetigfielddiermad areuadrsaid induction coil (27) and heats said target for
processing (W), which is placed on the placing member (21). 13. A placing member characterized by

comprising gn insulationJayer {24bm®RoNA SHIRGE plavich aiaiogiiemheragessing Mkis plaed, and

a resistive layer 15 (25) that is stacked on other surtace of said insulation layer (24), heated by
target for processing (W) is placed;

an induction coil (27) that is provided on the outside of said chamber (12);
a power source (28) that forms a magnetic field around the induction coil

(27) by passing a current through said induction coil (27); and

10 a carrier chamber (17) that is connected to said chamber (12), said carrier
chamber (17) comprising a carrier mechanism (18) that transfers said placing
member (21), in which said target for processing (W) is placed, to the interior of the
chamber (12);

wherein said placing member (21) has a resistive layer (25) that is heated by

15 induction heating that occurs by the magnetic field formed around said induction
coil (27) and heats said target for processing (W), which is placed on the placing
member (21).

11. The processing device according to claim 10, characterized by further
comprising a support member (30) that supports said placing member (21), where

20 said target for processing (W) is placed, in a state apart from an inner surface of
said chamber (12).

12. A processing device characterized by comprising:
a chamber (12), where a predetermined processing of a target for
processing (W) is carried out in the interior;

25 a retaining member (32) that is provided in said chamber (12), and retains

a plurality of placing members (21), in which said targets for processing (W) are



induction heating, and heats the target for processing (W) through said insulation layer (24). 14. The
placing member according to claim 13, characterized in that said resistive layer (25) is formed by
melting and spraying conductive material on said 20 insulation layer (24). 15. The placing member
according to claim 14, characterized by further comprising a heat insulatidi I&fef @BFR2096tacked
on a surface, opposite to a surface that contacts the Zfsulation layer (24) of the resistive layer (25),
and prevents diffusion of heat, generated by said resistive layer (25). 25 16. The placing member
according to claim 15, characterized by further comprising a reflection film (31) that is placed on said
resistive layergR&8gdand reflects radiation heat from the resistive layer (25). 13 OCTOBER 2006 28
17. A processing method characterized by carrying out a predetermined processing of a target for
processing (W) that is ?)%é‘&ﬁﬁ%ﬂ‘i’t’éﬁ&lcﬁ)ghﬂ?éFﬁB%ﬁerﬁ%ﬂdaW&fﬂ}}@’oﬂﬁ@]igﬁﬁ@g IEMPeSt placing
said target for . cessirlllgcilV\sQl.tg one lsuFface of an 5 insulation Iaé/ee({ (32r¢d) Sthfatﬁﬁﬁll%&esd in said

chamber (12), w &rein a resis |véaf§§’esr ?fﬁr?scgizs;llclige ?ﬁ%%lt%er stirface of the msuehlsl(%ion layer (24);

a step of heatmaﬁggrggﬁgy@r I@;@g (25), which is in the chamber (12), by induction heating that
occurs by passing a current through an induction coil (27) that is provided out side of said chamber
(12), thereb$ heating saidndgeiviordid (Xordssingpidi)idetich thptaceddervsaiddrdulatien (&9gr (24).
18. The processing method according to claim 17, characterized by further comprising a step of
alternately pro¥iding a plurality of kinds of gas to the interior of said chamber (12). 19. The processing

method according 0 o 18, charadislzg oy Mher, 10 CURIANG A RIPR O1SIRIENL

(27) by passing a current through said induction coil (27);
wherein each of said plurality of placing members (21) has a resistive layer
10 that is heated by induction heating that occurs by the magnetic field formed around
said induction coil (27) and heats said target for processing (W), which is placed on
the placing member (21).
13. A placing member characterized by comprising an insulation layer (24),
on one surface of which a target for processing (W) is placed, and a resistive layer
15 (25) that is stacked on other surface of said insulation layer (24), heated by
induction heating, and heats the target for processing (W) through said insulation
layer (24).
14. The placing member according to claim 13, characterized in that said
resistive layer (25) is formed by melting and spraying conductive material on said
20 insulation layer (24).
15. The placing member according to claim 14, characterized by further
comprising a heat insulation layer (26) that is stacked on a surface, opposite to a
surface that contacts the insulation layer (24) of the resistive layer (25), and
prevents diffusion of heat, generated by said resistive layer (25).
25 16. The placing member according to claim 15, characterized by further
comprising a reflection film (31) that is placed on said resistive layer (25), and

reflects radiation heat from the resistive layer (25).



changing the amplitude of the current that is passed through said induction coil (27).

13 OCTOBER 2006
28

17. A processing method characterized by carrying out a predetermined
processing of a target for processing (W) that is placed in the interior of a chamber
(12), and by comprising:

a step of placing said target for processing (W) to one surface of an

5 insulation layer (24) that is placed in said chamber (12), wherein a resistive layer
(25) is stacked to the other surface of the insulation layer (24);

a step of heating said resistive layer (25), which is in the chamber (12), by
induction heating that occurs by passing a current through an induction coil (27)
that is provided out side of said chamber (12), thereby heating said target for

10 processing (W), which is placed on said insulation layer (24).

18. The processing method according to claim 17, characterized by further
comprising a step of alternately providing a plurality of kinds of gas to the interior
of said chamber (12).

19. The processing method according to claim 18, characterized by further

15 comprising a step of changing a temperature of said target for processing (W) by
changing the amplitude of the current that is passed through said induction coil

(27).



