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BACKGROUND ART

In general, a heater using a metallic substrate of
stainless steel, an aluminum alloy or the like, a prober or
the like is used in the semiconductor producing apparatus
inecluding an etching device, a chemical vapor growth
apparatus or the like, or a semiconductor inspection
apparatus. However, the heater made of the metallic
substrate is poor in the temperature controllability and
has problems that it is thick in the thickness and heavy in
the weight and is bulky and further bad in the corrosion
resistance to corrosive gases. '

h Heretofore, in order to solve these problems,
there has been developed a heater using a ceramic substrate
such as aluminum nitride or the like instead of the
metallic substrate. As an example of such a ceramic heater,
there are proposals such as US Patent No. 5231690 and the
like. _

Moreover, such a ceramic heater is constructed
with a ceramic substrate heating a semiconductor wafer and
a ceramic body for the protection of an electric conductor
supplying a current to a resistor heating body inside the
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this type of the ceram c heater. For exanple, Japanese patent No. 2783980
or the like discloses a technique of joining the ceram c substrate to the
ceram.c body for the protection. In the ceram c heater disclosed in US
Patent No. 5231690, however, a ceram c body 30 for protecting an electric
conductor 40 for power supply is arranged in a wafer treating (heating
treatnent) zone, so that heat of a ceramc substrate 1 is deprived by the
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of a sintering aid is existent in a joint interface, which
unexpectedly causes the deterioration of the joint strength.
Moreover, it is explained in this patent that the high
joint strength is obtained owing to the presence of the
layér having a rich sintering aid in the joint interface.
However, the inventors have an opinion different from this
explanation and describe its content concretely below.

It is an object of the invention to propose a
ceramic joint body having a high joint strength and no
deterioration of properties in a joint portion in the
joining of same or different ceramic bodies and a method of
producing the same.

It is another object of the invention to propose a
ceramic structural body for a semiconductor wafer capable
of giving a practical and uniform temperature distribution
to a face of the wafer to be treated and well joining to a

ceramic body protecting an electric conductor for power

supply.

DISCLOSURE OF THE INVENTION
The inventors have made various studies in order



is as follows. 1. A ceramc joint body obtained by joining two or nore
different ceram c bodies, characterized in that ceramc particles

sane or
gr own .ar

e existed in joint interfaces of the ceram c bodies so as to

infiltrate into the ceram c bodies |ocated at both sides around the

interfac
ceranic
ceram c
in joint
ceram c
sinterin
ai d incl
interfac
Ch to a
joint bo
bodi es,

e and a sintering aid is elimnated fromthe joint interfac
joint body obtained by joining two or nore sane or differen

e.
t

2. A

Rl s SNP A BRI dhed iR skl AV I | by A, €1 St ed

i nterraces odies so as'to jnfiltrate”into

t he

bodie and@mathad Rf pPradraing fhed s3me and & @iy a | ayer of
G bl iBedAtEesk fd gamidvhdudittr vl ae dewukide simt eri ng

uded in the céramc body wthin a lLbon rangi ng from.the joint
Ehe EPIHAYING SRRFEPT TIPS ]'r"ai‘tq‘i ‘0 éﬁgél 18 ﬁﬂ&hg‘&ven5698ent ration
ligvesd fslkewd yation C is within a range of 1-100. 3. A ceramc

‘ar act er al Ccera own a exl s

Srar act er o oarrhs] ot ol oBEAEnSd By lolhlg ERb GFL 0"

c

i nterf acemrd same cor adn £ et coxanic thediey | (gharagtarizeddrerani c
' [ i ntering aid is
%?gcnﬁﬁf% gea::%'gfélﬁ 3#*;&;* here it Lritfbin s

bodi es |
el i m nat

I nte

aid in tHotexfages Pddthe reraniekodier 38 At HRfh tatet dntece is

hi gher t ha{ GeEPrtBSdies Docdbed S st s ik idrddird ¢id nt interface
ncentration of the sintering aid in, the ce %?10 bdy J ocated t he
“at”rﬁaFL Hc

and a co
ot her si
t he sint
accordin
bodi es

FPERGRARP (3RA | D R EOTARG ¢ % 9
einitgrfaddl. in the joint interface. 3 4. A ceramic joint body

ed in joint

and a concentration of the sintering

et i on of

to any gne of the. kggrgoaﬁg?gﬁggégéngtB%ggiggogggggrthe ceramc

ht ai ns hgegfﬁfgrpﬁg a m of “car bon. 5.

A

met hod ofmqredsmien different oteraminl\bigies oi FharpeterFedoi®e sane or
di fferenty ol a0d £aRPdi §8rt W1 & grown are existed in joint

interfaces of the ceramic bodies so as to infiltrate into
the ceramic bodies located at both sides around the
interface and a layer of sintering aid is eliminated from
the joint interface, and the sintering aid included in the
ceramic body within a region ranging from the Jjoint
interface to 3 mm is rendered into a ratio Ch/Cl of highest
concentration Ch to a lowest concentration Cl is within a
range of 1-100.

3. A ceramic joint body obtained by joining two or
more same or different ceramic bodies, characterized in
that ceramic particles grown are existed in joint
interfaces of the ceramic bodies so as to infiltrate into
the ceramic bodies located at both sides around the
interface and a sintering aid is eliminated from the joint
interface, and a concentration of the sintering aid in the
ceramic body located one side around the joint interface is
higher than a concentration of the sintering aid in the
ﬁoint interface and a concentration of the sintering aid in
the ceramic body located the other side around the joint
interface is lower than the concentration of the sintering

aid in the joint interface.



conprises applying a solution of a sintering aid having a concentration of
0.3 ml/1to 1 nol/l to ajoint interface and firing at a tenperature
above 1840'C. 6. A nethod of producing a ceramic joint body by joining two
or nore sanme or different ceram c bodies, which conprises including a
ceram ¢ body into one-side ceramc body to be joined and including no
ceram c body or making relatively small as conpared with a content of the

sintering aid ingheopes fficersiay fsbrdity eany GHads Rthe and firing
these ceram c bodies_ wth €ach’ot her. 7|°«,5A thod o pgggflici ng a ceramc
|

joi nt bodFemgcdodi Whersinhat daast apse hEOZBMEENPOGR®8he sintering

aid i s Oconzd¥nish thes léb.%tth&tiexgami@ah@[ﬂrn 50kG000epphl ©fbedybo. A ceranic
structural body for sem conduc

or. _wafer_ conpri.si.n ceramc substrate
havi ng aRr-el ect r it B QorPTFITET | REHISF a3°c’€8%1%°c§%§’c}§/ havi ng an
el ectri cjeandugt @wof or mover same cx eifferiendl cpramicebbdigs ,t whtilch
el ectric_conductar _in.t bstr n ft~].Ql t ramg c
subst r at §O"ERAPEE 3‘PPZJ'¥B'%|grS1%t flsé’tl ' eoq‘cgbrégl% E:Sljnbgg?fgﬁs%ggi %%(.ﬁ?'gaa@ portion
of the cecasentsaftdomacd &.FemolMarta Ir mpldd teeredpinteiniterface
sem cond Ole atd- It T alg 4lde for a sem conduct or
waf er ac%g'?dlkﬁ\gﬁq%? ﬁtgai ﬁ%@gﬁtﬁai nt heqraglé_i g% tr eaH:i’ n t he
sem cond@et or waffermethed (of PEPINFENE A 77 A% ‘U%b&Y ng to the

sem condyeliing\dwdy orltiord GRiTIcr Hiffdrnent deadnilobodina]i whidict or
waf er according to.the ifem38 or 9 .V\/ngoe' nthe %era_mi sybstrafe and the
ceram ¢ GGOP=: scd'r?ﬁi DR HoHIG e 157 A, gg EEFAME  an oxide
ceram c bodye teablel dgeoineet amd inkliling cer aerandcr bodyr @ir bakingr a
e used et v meliy (Y Moan s R, U s T, T L e Puctural
body for sindericgndict dn thef enewrisie Serpmicdody ansufd@at e havi ng an
el ectri C oorQAHAHY ddd ISP | dife ) bk £HRIA B Wit idatb ther .

7. A method of producing a ceramic joint body

according to the item 6, wherein the content of the

sintering aid is 0.5-20% in a substrate and 0-10% in the

caeramic body.

8. A ceramic structural body for a semiconductor

wafer comprising a ceramic substrate having an electric

conductor in its inside and a ceramic bedy having an

electric conductor for power source electrically connecting

to the electric conductor in the substrate and butt-joined

to the ceramic substrate, characterized in that the ceramic

body is joined to a portion of the ceramic substrate other

than a region thereof treating a semiconductor wafer.

9. A ceramic structural body for a semiconductoer

wafer according to the item 8, wherein the region treating

the semiconductor wafer is a face of the ceramic substrate

opposing to the semiconductor wafer.

10. A ceramic structural body for a semiconductor

wafer according to the item 8 or 9, wherein the ceramic

substrate and the ceramic body are comprised of at least

one of a nitride ceramic, an oxide ceramic and a carbide

ceramic.



el ectric conductor for power source electrically connecting to the

el ectric conductor in the substrate and butt-joined to the ceramc
substrate, characterized in that ceramc particles grown are existed in
joint interfaces of the ceramc bodies so as to infiltrate into the
ceram c bodies l|ocated at both sides around the interface and a | ayer of
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rendered into a ratio Ch/Cl of highest concentration Ch to
a lowest concentration Cl is within a range of 1-100.

14. A ceramic structural body for a semiconductor
wafer according to the item 12 or 13, wherein a
concentration of the sintering aid in the ceramic body
located cne side around the joint interface is higher than
a concentration of the sintering aid in the joint interface
and a concentration of the sintering aid in the ceramic
body located the other side around the joint interface is
lower than the concentration of the sintering aid in the
joint ihterface. |

15. A ceramic structural body for a semiconductox
wafer according to the item 14, wherein the content of the
sintering aid in the ceramic substrate is 0.5-20% and the
content of the sintering aid in the ceramic body for the
protection other than the neighborhood of the joint

interface is 0-10%.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a longitudinal section view illustrating



FIG 6 is an electron m crophotograph of a joint interface x 1500

magni fication), and FIG 7 is a longitudinal section viewillustrating a
ceram.c structural body having RF electrode. BEST MODE FOR CARRYI NG QUT
THE I NVENTI ON The invention lies in a ceramc joint body obtained by
joining two or nore sane or different ceramc bodies in which ceramc
particles grown are existed in joint interfaces of the ceramc bodies so
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The invention lies in a ceramic joint body
obtained by joining two or more same or different ceramic
bodies in which ceramic particles grown are existed in
joint interfaces of the ceramic bodies so as to infiltrate
into the ceramic bodies located at both sides around the
interface and a sintering aid is eliminated from the Jjoint
inﬁerface. '

In such a ceramic joint body, ceramic grown
particles dispersed from each other on joint interfaces
are existent in the state of getting over the joint
interfaces, and as a result, the ceramic bodies can firmly
join without interposing cement.

Therefore, in case of the thus jointed ceramic
joint body, a layer of a sintering aid, that is, a layer
(layer of a rich sintering aid, layer of a concentrated
sintering aid) of the sintering aid having high
concentration is nonexistent. Actually, according to the
inventors' tests, as described later on, there is found no
concentrated (locaiized) sintering aid even with an
electron microscope, and even when an amount of the
sintering aid around the interface is examined by a

fluorescent X-ray measuring method, there is found no



destruction tends to start fromthe sintering aid. Another enbodi nent of
the invention is a ceramc joint body obtained by joining two or nore
same aor different ceram c bodies, characterized in that ceramc particles
grown are existed in joint interfaces of the ceram c bodies so as to
infiltrate into the ceram c bodies |ocated at both sides around the

I nterface and the concentrated |layer of a sintering aid having high
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into the ceramic bodies located at both sides
around the interface and the concentrated layer of
a sintering aid having high concentration is
eliminated from the joint interface, and the
sintering aid included in the ceramic body within
a region ranging from the joint interface to 3 mm
renders into a ratio Ch/Cl of the highest
concentration Ch to the lowest concentration Cl
within a range of 1-100.

Further, in this case, concentration Cm of a

sintering aid of the joint interface is preferably between
Ch and Cl. If Ch and Cl are substantially the same value,
the concentration Cm of the sintering aid in the joint
interface becomes substantially the same. And, Ch and Cl
are preferably existent in the ceramic body on the opposite
side across the joint interface.

The ratio Ch/Cl of the highest concentration Ch to
the lowest concentration Cl of the sintering aid included
in the ceramic body should be 1-100, preferably 1.1-25, but
there is ﬁo ratio of less than 1 by definition, while the
ratio of not less than 100 generates strain around the
joint interface. Because the ceramic body is shrunk by the

sintering aid, if concentration difference is large, strain



for constituting a matrix to that of the sintering aid. For exanple, in
case of existing Y203 (sintering aid) in an ALN matrix (ceramc
substrate), calculation is nade from the peak intensity of alum num and
that of yttrium That s, calculationis (I (Y) /2 X (I (ALN) + (Y) ) ) X
100% Further, such concentration neasurenent is conducted at the position
within a range of 3 mmat one ceramc side fromthe joint interface, or 3
mm at thg. Jig;r gfdAids Sinlesd ek ef hear£Achyr thekefPperditiy rafsilie.
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t he ot helr.hesepeak ummhsstywﬁualunaQMOahdr thSLtcka] Q’Itmmglm f oli'ha@an contain
no sinterin on r Q?“? ering aid in the
ot her ce’rsa’mg%ﬁb %igtlc')?r?J %:san?f}sf ZQgé/(fl FE }‘952?2‘.?#?‘21& hg the content of a

sintering aid aﬁgrpbepngspﬁgnponcentratlon measurement is
conducted at the position within a range of 3 mm at one

ceramic side from the joint interface, or 3 mm at the other
ceramic side therefrom.

A further embodiment of the invention is a
ceramic joint body obtained by joining two or more
same or different ceramic bodies, characterized in
that ceramic particles grown are existed in joint
interfaces of the ceramic bodies so as to infiltrate
into the ceramic bodies located at both sides
around the interface and the concentrated layer of
a sintering aid having high concentration is
eliminated from the joint interface, and a
concentration of the sintering aid in the ceramic
body located one side around the joint interface
is higher than a concentration of the sintering
aid in the joint interface and that of the
sintering aid in the ceramic body located on the
other side around the joint interface is lower
than that of the sintering aid in the joint
interface.

Such ceramic joint body is constructed to have a

concentration gradient by crossing the sintering aid across
the joint interface of the ceramic body, so as to have no
concentrated layer of the rich sintering aid in the joint
interface. That is, the particles formed toward each

ceramic body are grown, respectively, and infiltrated into



That is, ceramc sintered particles are grown in joint interfaces by
dlsperS|ng a sintering aid fromnuch anmount to |l ess amount so as to firmy
join ceranm,c bodies wth each other. The thus obtained ceramc joint body
is not only sinply produced because no aqueous solution of a sintering
aid is used but also has |arge cenenting strength. Because no sintering
aid is existent, or sintering of ceramcs does not progress on the side

having | ggg %ﬂéﬁréggaﬁié ﬁaaéésteolgﬁﬂfl $a8hOYEABEAM SuBfr ?'bih@?xgby

di sper si ng e sinterin I's_an el ectron m.crop otogtf
(X1500) S6rm CaDj qentemcaarem&erhg%aeﬁ LBnERAt FREARH Sy RARY: where it

is under ghppgdihhat s@npatihg! S:L&' if thel 8tHEE abrbﬁﬂcsbwy, Siilafjofd de) of
|l ess sintering aid_than the s é%ng ﬁgate eqf ,so .as to make
T

) er
particl PgFBWPY FatAtigely ‘B?‘Bbﬁ“é c8ﬂf‘ % P%t Re 3R ai d on
the sidea98 andrehisihgeklehi.gh concentration is de5| rably 0.5-20% The

reason is that t nnunt of | ess t. QUE jrength.
Further, as the er"isrfg al (f'mlc i rlr%rfd]‘s?oénpou%ls T F%*‘g‘gﬂm conmpound i s

desi r abl goifhesntesfatesi hy eln.dpeasendegl sabltprdogt anlnieefmm muyelt | east
one Cef%ﬁnﬁoﬂx EgLQrsm@Bﬁt ZBease%Oh&:m&hab;aem&;&%&aﬂ;s gr ow

qui ckly Tn joint erfaces ng_  about action of erasing the
concent r with BayhrOGhthe T%?n?%??nﬁbﬁﬁﬂn?ﬂ eREapIcioiRtePPe 18rurt her,

the sint gstnanaydshﬂpwephauaabaoseaaaaa noUlguedue halivtgdmemnctel erating
action of sinteri ng ceram cCs

nonynmous w th the 0|n|n
Joint uPipteEingy 1BrFﬁcP§Pé BPt aéFﬁt PFnéafgﬁbﬁqﬂ?nEQPi #bf@rlng
ai d, usepgejupkcher shhyelrdngnds doti sy eikiistenits| icde sdnded-iytg e¥dHi um hal i de

ﬁgegg th88¥%#%hgg?%onpgund8ro AR | WHCQ u QP‘5§h ?he dssuned that these

€novi Ng an oxi oint interface
and hel pishgteiripgr au.dn sof ash&o diagrigedyaiggow mztamc parsicke® b¥jueous for

prepar'”QlépQQQEthtﬁg'%&b&%rlsas'h&

Fig. 5 is an electron microphotograph (X1500) of a
joint structure having such concentration gradient, where
it is understood that a particle size is larger at the side
(shaft side) of less sintering aid than the side (hot plate
side) thereof so as to make particle growth much more
progress. '

The content of the sintering aid on the side of a
relatively high concentration is desirably 0.5-20%. The
reason is that the amount of less than 0.5% lowers
cementing strength. Further, as the sintering aid, a
yttrium compound or ytterbium compound is desirable. These
sintering aids are desirably contained within at least one
ceramic body beforehand. The reason is that ceramic
particles grow quickly in joint interfaces so as to bring
about action of erasing the concentrated layer of the
sintering aid in the joint interface.

Further, the sintering aid in the invention means
substance having the accelerating action of slnterzng
ceramics, and is synonymous with the joining aid. Joint
utilizes the principle of a sintering reaction. As the

sintering aid, use may preferably be made of yttrium halide



Next, there is explained a nethod of joining the ceram c bodies each
other. The first nethod is, in case of joining two or nore sane or
different ceram c bodies, to apply a solution of a sintering aid having a
concentration of 0.3 nol/l to 1 nol/l to a joint interface and to fire at
a tenperature above 1840'C . In this nethod, the reason why the
concentration is less than 0.3 nol/1 1is that, as described in Japanese

Pat ent Nand?2$83388iuRhhile die0afbnighithlef gaﬂzmsm foempatindl @ancentrated | ayer
(marked with a white conti nuogg Ilne% a g gtgﬁ g ﬁld havi ng a hi gh
concentrXttlteﬁb’-&ﬁ‘d“E‘PPHH §enh bEcifedsprmads Bp s?8¥8se i s not known,
but it redasvisndstiehgthpdor emosmingianooximlesEiladwrt ithe jwiakt and an
oxidefil.mof hejo |nterf rt. a

concent ré‘ﬁt(?ﬁ éss t"ﬁ‘gn%%%ﬁ%ﬂrl%hc%% r%‘t%ng' g'qlelrn e am; ntering aid,
and a | ayexthiert,h eho@@nacnt rguedusi fiogr PRPPARS-nigh A myaa'-#nq:]raqlmkm ration

appears. Fgrt&e a firing tenperature of |less than 1840*C, di ffusion of
a sintering ard does not proceed, and a-layer  of the concentrated

sintering ai d appieft. thRreis r@‘EJrﬁ’ene‘Fsad%%W%l?/fBWHWeE ®0 3 hours.

That s, dd¥ai@O Hetilestleadh AR .i s a unique range having no layer
(marked with a white continuo %h‘bé of a cong entrated gl ntering aid
havi ng a high contetfigstpime h:l'ﬁh %?r‘é?‘@?h° PE1R9; B¥8eB from Fig. 4.

Fig. 4 :c suozaal waﬁie)@lraﬂltiftdfbmqwlcdramucerﬁcm@s V\ktochpﬁ:i&cmsssnml t he
cases o Rl yi a .sol ut.i

nol /1 an afcl) :.M%:Ie/rl A8 S he IH% %Q%; cfai e scﬁif ¢ ¥r%$%é£e%°o

t reat i ngmatl Al rhcngt Horpdr dnhexsaasf q%wcfmmmaamm;q omthe
above. 1(;5%5‘, Fageoﬁé%i%e@gtpgﬁ OGﬁépPéasHHdﬁﬁ¥/ ; afl ring condition

of using aqueous SO t 18600C there
i s exi st @angantration isdess Fhamd iHmal/ih s rthat, B3 dese

appl yi ng 8 gapsuifuues Bt Wb 012783880, o titd tﬁ:lnmarcteériwcsoml rmed on

Ee o M ariead 14 armenEin tad T (e W 2 il AU odrde ERSEE™
llne) of a sintering aid having a high concentration, and
strength becomes insufficient. Its cause is not known, but
it is assumed that a poor concentration makes reduction
weak and an oxide film of the joint interface cannot be
removed. Further, a concentration of not less than 1 mol/l
can not disperse a sintering aid, and a layer of the
concentrated sintering aid having a high concentration
appears. Further, a firing temperature of less than 1840°C,
diffusion of a sintering aid does not proceed, and a layer
of the concentrated sintering aid appears. The firing time
is desirably 30 minutes to 3 hours.

That is, this concentration range is a unique

range having no layer (marked with a white continuous line)
of a concentrated sintering aid having a high concentration
and high strength. This is judged from Fig. 4. Fig. 4 is
a photograph of a joint interface, which abscissa shows the
cases of applying a solution having concentrations of 0.7
mol/l, 0.85 mol/l and 1.00 mol/l from the left, and
ordinate shows the cases of treatihg at firing temperatures
of 1860°C, 1840°C and 1820°C from the above.
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solutions of 0.7 nol/1 and 0.85 nol/Il, if the firing condition is |less
than 1840'C, a white line is confirnmed, and a yttria layer is existent.
As a nethod of producing another ceramc joint body, in case of joining
two or nore same or different ceramc bodies, a sintering aid is contained
in a one-side ceranmc body to be joined and a sintering aid is not or
relatively.l ess contained in the other side than the content of the

sintering aid OfAEh%nagﬁa%béa erﬁntaebadphotagéabheseuﬁah&nwaebodles are
made into contact with each er and ‘firin é A£c8r? 8 }g such
produci nELFERF0BOPEH FHER| O “%t%?t%q??%%7nﬁ% +ﬂ?%r? ¥ tes
Ei nt Eri n;gnal 0.85 pﬁélyrl Sﬁ E960TC | Nilmrea siedel sfer team sytﬁ:e:ra rﬂgapa:d tﬁ

reak a bou in e ramics on t he
side of PBs #’t&? bmé chg% t%‘f@c}'{;% cstupa %%ﬂg;crgﬁe] Eﬁ[nr gely be grown
at a J0|mqueoueréaletlcngefhkerLIh,dafvhstenlbnethénsbﬂtGPnﬁgzaﬁd (see

Fig. 5. _I h a n t r | he ceram c
body on Re Qh& E Entggféggrﬁﬁgag? t&ﬁpérig?%gb ﬁangtgtggéathan 0.5%

Because lamenonaeﬁxlatentss Funhen, BVan.with thed3e RFf AWeI®Rrs | oi nt

Stfength og5aléﬁseofoughnﬂé§/9faﬁdJolas m61¢1ta£s the pieiggably less than
100g ? exceeds 1001|pt of oint, strength | owers.

| Further cepditipnRisi deffdEhag ApRRC aéarﬂﬂ%ﬁ?ﬂ -nQ 1iRfen 5 100mm
j oi nt Staﬁaghhythemar$ay6bnisobxm§t5hux |s more necessary than Ra. The

j oi nt strength | when  usi | f our - poi nt
bendi ng test. (’ﬂeriu:i‘r dﬂand %eﬁ&gg I a et%%f L%Q.EM?%I %/é’er'ﬁ' of a
concentrhbdy,smnteasagoﬁldOhamnggtuohbghm°€9n§én9raFl dhfferertstent, the
 of nt St&?@ﬂhgc ?ﬁhggﬁd EOs;H?ekﬁﬂbailéOQsNE@ntB@ﬁEd anpaashbcahdﬁxanple of

the invention w e aforesaid ceram ¢ joint body is
expl ai negeramhicsbodanfsPebeeiginedt angd EeP&ﬁFeréPguéiér&P B8&y For a

sem condyugh ki Yahg' 1e88PEbakAInadCehakhe Sthakr side BR¥KNghaN el ectric
conductor 1nits inside and a, ceranic
content of the sintering aid of the one-side ceramic body,
and these ceramic bodies are made into contact with each
other and firing them.

According to such producing method, diffusion
starts from much sintering aid to less sintering aid,
particles enter into the side of less sintering aid to
break a boundary, while sintering does not proceed in
ceramics on the side of less sintering aid, so that ceramic
particles can largely be grown at a joint interface
together with diffusion of the sintering aid (see Fig. 5).

In this example, the content of a sintering aid in
the ceramic body on the side of much sintering aid is
desirably not less than 0.5%. Because the content of less
than 0.5 wt% of a sintering aid lowers Jjoint strength.

The face roughness of a joint interface is
preferably less than 100um of Rmax. If it exceeds 100um
of Rmax, joint strength lowers. Further( even if Ra is made
smaller as possible, if Rmax exceeds 100um, joint strength
lowers. Control of Rmax is more necessary than Ra. The
joint strength is, when using aluminium nitride, 700 MPa by

a four-point bending test. On the other hand, when a layer
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body having an el ectric conductor for power supply electrically connecting
to the electric conductor in the substrate, characterized in that the
ceram.c body is joined to a portion of the ceram c substrate other than a
region thereof treating a sem conductor water. In such a ceramc
structural body, as described above, the. ceram c body and the ceramc
substrate are particle dispersion joined by nutually grow ng particles

for formmng4hhg6ekdMee ROdbkncantrdtaal Bisitdesngl alBChGiRy ai Bighf ace.
Moreover! 1 n-such a structure, no |ayer ,of the, concentrated sintering aid
havi ng a cengentsatien, 4 a¥1i=§=°n§ubé=¥‘9nt3r>&l"1ty sEFeBgERt 180 TPRRY St

i nterfacge Llows alsS 400! 8a.f rom an el ectron m croscope observation, and it
is further clear_fromthe fa,ﬁg_:t

that _there is f.ound no . .signifi,cant
di fference bet wedlPfte 3§ FFCFHTY f%’&aéné{ned ?iethel TS é‘%’forgh%:{éclgr am ¢ body
even wherchah ws@ vl thie talferesmaiid ergmiicd Jodnthbodyciisi eyxpdainesl.i nterface

B L S

sintering aid is existe . the ceram c body ace

joint intiex m@,emm@mmﬁm_mn@m a COFABACK &F@éﬁrﬁ%e joint
interf acgaﬁ%@ fan Tdlctfic d¥idhctor. figy RG Ao sGeCand & @dAeiild on (rich
| ayer) of ‘the  sintering_aid (cenmentjn algg : Accordln% to the inventors
know edg®odyt HayipgAd SHactiG q%#éﬁ“'t?f‘ PoweE: SHEPIYd is fragile,
and even difediildall1§s ciimhedtEtid ) e Wledittic emduedoroin ey mi Xi ng,
breakdown tends .to occur fromthe . |ayer. qQf the sinteri aid.as t
starting sd%ﬁr'}"tr.aq% t%?acﬁﬁ%z,ecfﬁé‘ %@ﬁ Q:&e tqr?erac%'r?cé’r?{a%atlesd Jscflrﬁeg.irai ng aid
is 12 exclaidegdutdon luf jtietcerdmid ads taatiee atfhexc dham @ begiorand t he
the cera hCezl‘SeuothttrzaetaQ:iﬂﬁ aC%i cﬁl&‘:d‘lﬂ;xeg; . by Interpositing wt h
grown particles across e intertace as in the invention. Such joint
structure al so sekmrsuchia cerghifcstragtuprd ReAY, f3HHRIPFIRPEN of the

el ectric uARIUGHHY dd¥fanioi@lody Rl tHe tdurdnind dRafeddte easani ¢ body
with an atnospheric gas. The | n,veqril on accomplishes .a helium]|eak anount
R Fr

of |ess (RANEIS4OI4SREERIAD IRHD Y @Reying, RarFishef ¢
struct ur afo®F¥Brming the ceramic body toward both sides of the joint

interface. Moreover, in such a structure, no layer of the
concentrated sintering aid having a high concentration is
substantially existent in the joint interface. This is
clear from an electron microscope observation, and it is
further clear from the fact that there is found no
significant difference between the joint interface and the
inside of the ceramic body even when an amount of the
sintering aid in the vicinity of the interface is examined
by a fiuorescent X-ray measuring method. That is, the
sintering aid is existent on the side of the ceramic body
faced on the joint interface, but the sintering aid is not
concentrated in the joint interface itself. That is, there
is formed no concentrated portion (rich layer) of the
sintering aid (cementing aid). According to the inventoxs'
knowledge, it is found that such layer of the sintexing aid
is fragile, and even if particles are specially grown and
cemented for intermixing, breakdown tends to occur from the
layer of the sintering aid as the starting point. In this
point, the layer of the concentrated sintering aid is
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according to the invention, a |layer of the concentrated sintering Aid is
not existent in the joint interface between the ceramc substrate and the
ceram ¢ body, and in a range up to 3 mmof both sides around the joint
interface, the ratio between the highest concentration Ch and the | owest
concentration C of the sintering aid is Ch/C =1-100. Further, in this
case, the concentration Cmof the sintering aid of the joint interface is

prefefabhséciu&ahuErohemegﬁ]omtaﬂﬂt&fabé Chhand %eaeeraubetaaayal ly the
sane e concentration Interin

g g i g 0|nL gterface
subst ant aBf| $hagtbesceraphesaubsrrate ane fEpPPLlefel¥qt ﬁFﬁ BAePEr abl y
eXlStentlh&ekﬁesie&ﬁglﬁlbndg26wﬁnparEEcmepoactess|dhe fatedfaaahast her

th t, h t h trati
om0 EhesRokBer LoBRBERPPa: | BHCT i e i hae 15 Cheligsde SR CN (a0 OF
preferabtightﬁeﬁﬁ ahdtpteventhaﬂr&moéorhOSLOatoﬁ the abectubstantlal, whi | e
when it exc g%o}ogbfhégghgterﬁﬁi§ gsﬁhg Englabcbglkx?ogﬁrln&b0|nt

i nt er f acE°"BECALSe as a property o ing the
cerani ¢ bbdgywiith anceh@eﬁphaFFGnganfe#hﬁmkﬁ?%ﬁ#%ﬁ@ea°%9¢24¥ﬁkﬁ5 dar p

generat egq ﬂuinh&easv Qkohakeskaisssntﬁaﬁeleé1oifﬂpe§§1nwséa)sI ng. \Wen the
strain generates eram c _substrate_is inclined, and ﬁ?fer or the

| i ke becom es dlﬁfﬁf |et?mlia’t"(?do€h?r’(°f'or‘1ﬂ R ferpmiq, shRe &"}dé’i nt body,
it is desiccelldanghab mhe hayentabniha tageenbfathd sontenicrgtadd is

exi st ent be%geggg%%& hgﬁf§?|naxé ggigr?hetﬁgdagggtcgéggkgaggdy, and the

concent r 8t one side around
t he j oi nbeitweenf £he nsrbmgbesubbanathaandfthBhGesan@GrbRQYaléndflnhe j oi nt

interfacg g {;g“;s? f ttoh%ngm{ E%t b8kn! QEdEE”%%B‘uHﬁ %h@ Blht&elﬁ%e@heebody on

the opposi aroun oint Intertface. Such eran1c structural body
i s const thet eatic between tbechighastoropcgatzatisn: 68sandeth@int interface

of the QQM@@ﬁ3ég%@£nQ¥aEE%n$bﬂt%E'%ﬁeabdntQQQnglkhQUgQ enyci=ayapoaf the
rich sintering aJéLééiégn fgﬂéﬁfgncégat éie concentration Cm of the
' ’

sintering aid of the joint interface is preferably a value
between Ch and Cl. If Ch and Cl are substantially the same,
the concentration Cm of the sintering aid in the joint
interface substantially agrees to these values. Further,
Ch and Cl are preferably existent in the ceramic bodies on
the opposite sides faced each other across the joint
interface.

The ratio Ch/Cl of the highest concentration and
the lowest concentration included in the ceramic body is 1-
100, preferably 1.1-25, but less than 1 of this ratio is
not substantial, while when it exceeds 100, strain
generates in the vicinity of the joint interface. Because
the sintering aid has a property of shrinking the ceramic
body, if a concentration difference is large, strain or
warp generates in the joint interface in case of
temperature rising. When the strain generates, the ceramic
substrate is inclined, and a wafer or the like becomes
difficult to be uniformly heated.

In the ceramic joint body, it is desirable that no

layer of the concentrated sintering aid is existent between
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joint interface, particles for formng the ceramc body are grown toward
each ceram c body side, nutually e infiltrated into the other ceram c body
and joi ped each other. Such joining formcan be obtained by containing the
sintering aid in one. ceram c body and not containing or relatively |ess
containing the sintering aid in the other ceramic body so as to join both
and fire. That is, by dispersing the sintering aid froma nuch anount to a
less anyile SEEAIE SivYEFHEh %{dl&iéesceﬂna&m\%y,oraﬂ&ecué)l nt interface
and ceramc bodies are firny joined toagleiher. thout t hiﬂu e of any
aqueous asiqaantatkon RE Sthe FIMHPTIRE 5 fhe SRR qS%I%P pr oduced
and j oi ntorsd (rjﬁug hamh m&imn%tiﬂﬁbnmidalﬁ arilghadr t’d‘tfdhrcdﬂiaemtomf th;a
sintering.,aid . in the ceramgc. .substrate | 5% 20% .an content o
the sint eMhPH LI h%l‘%e?érﬁ' S oy T s -ef%%cee%(?ec%tlaﬁ eeIt r@?acrf nity of the
joint intethdtosf tHe tsinteringitaist irhethesigananigy bady ion It than 0.5 wt %
joint str . £8¢hal ; ' of the sintering aid is

| ess thano%%%%:@fi?%eam nt%rgl}lég o%glﬁ'g{ge{)%dﬁ'd, and warp generates

with dead | oad bySuehpeezanie BEEPAEUEALPIAY 0FSRPREEFVUCERErEQ, while if

it exceedmiD% ddifcohfiEidl) PERERaMS adiRsa Sl SR St Fddw ¢ d, and
the ceram c substrate is warped with dead |oad. I'n either case, uniform
heating thrraranic hede Py the RitiRring raidye and ALHHPUGHARY of the

si nt eri ngLArék | S t $10e CLILGHT $1E0shyi Ry it sl (ot tdeizsmdntl 4 oglICt i Vity
becones hj and if_the ceramc, substrate is tried to be funetioned as a
heat er, rﬂa‘g%ﬂ'ba’s’é%%rfﬁcﬂ &@%ﬁclgﬁf B S TP R AT LI ity i s
| ower ed. drownebswaxdeesachfcetmnioivedy rsidon nwtuslekly @ Infiksaked X-ray
anal yzer Yo th SPCESE LR & ViDSdy A¥H afd Hid P tddehS e cope (EDS)
. The con%é?\ ra ?O%Qﬁ%ég é%#%’défrprxa rata:ﬁ) of . p_eickﬁ(iél?gerg{at ;%c?st he

el ement fiviniemsformtcany ke ebtained e gontaisting \the sipterinering aid.

For exanplfd if) 686 Cc@fakic Body andhot) cshtAlihindPidst weldEivangentration
S AU A el hT oy the Cointdrity AdTA"HE Dhd Ledintde 'Body Tha
is, cal cutess oferkaining g >4

so as to join both and fire.

That is, by dispersing the sintering aid from a
much amount to a less amount, ceramic sintered particles
are grown on the joint interface and ceramic bodies are
firmly joined together. Without the use of any aqueocus
solution of the sintering aid, such joint body is simply
produced and joint strength becomes high.

It is desirable that the content of the sintering aid
in the ceramic substrate is 0.5%-20%, and the content of
the sintering aid in the ceramic body is 0-10%, except the
vicinity of the joint interface. If the content of the
sintering aid is less than 0.5 wt%, Jjoint strength lowers.
And, if the concentration of the sintering aid is less than
0.5 wt%, the sintering does not proceed, and warp generates
with dead load by temperature rising because of existing
pores, while if it exceeds 20%, the sintering proceeds

.because of much sintering aid, and the ceramic substrate is
warped with dead load. In either case, uniform heating
cannot be carried out. Further, if the existing amount of

the sintering aid in the ceramic body exceeds 10%, thermal
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made by (I (Y) /2 X (I (ALN) +I. (Y))) X100% Next, a still further
structural body of the invention is explained. This exanple is'a ceramc
structural body for a semnm conductor wafer conprising a ceram c substrate
having an electric conductor (resistance heat generator) in its inside
and a ceram c body having an electric conductor for power supply
electrically connecting to the electric conductor in the substrate and

j 0i ned t QiR ABRARYF bevdifdd Aiggh ARG e Gdranitaisub¥teianis body is
joined to the ceram c substrate other than g treatin rei%ln%g_of ‘the

seni condfi@d i e ARHHIANRA 37 didiPaketcdifak Ptaﬁé%éer ifLow QUi ur al
body i sdjaqgmqgé%d fﬁd‘éﬂ?ﬂp‘eﬁd&lﬁé airei fodeity t:'hﬁrlcmldfefmti ng regi OR of a
sem conductor wafer, so that eyen.ip,case | ating the

waf er at a hi gh E‘éﬁp‘@?ﬁ?ﬂf?‘?ﬂ%ﬁgsQ&ﬁogtiﬁg%%?g%gé&eigg n%?ggaéen out of
the cer FlivwdexBentad-npaypraiakyiar dxenexgy dimpersiempdiyriaire of a wafer
heating fgace cC | for i L g r n. re : ceramc
body' 19 s AU LR | Sitoriduddpe T GDE): THR BOKBntRALils

ric ( ctor for power suopﬁgly, It 1s possible to
use in dor rizeimesd gremia RAkie Rf (PeRK cRTRIH ofhdheefnent (£R% ur al

body expl G- ANOMEy @ inPerikSEs pdak A Oaibs PEF tdONhe s swapdpnmgiuct or
produci ng-. I nspecting device such as CVD device ut.teri nwevi ce or 15
the |ike.aid t for erarBlsy, heaaeah |°d"'t,s§:rmci!3 thPf e ceranic

subst r at gL De HP | ditbétpayiod heatal@eheted ofxon sak elesnmidey gr and
el ectrode,_plasma . . el ectrade,_an lectr + Eurther .electric

conduct or® ‘B%"’b‘r‘ﬂ?aﬁ‘r?éTﬁéaFr gtﬁbﬁ%ﬁi o(r?"q%ft t:%é gé'r%uté%%d%& g'rsrwafer of
the cer amadde Wst (B{¥) /23X S(AINCEL (X)PPIos2A0%0 t he semi conductor wafer. In

case of using as g heagepeshhe s ieabi-NgeradaRa®f bblig seNth@nduct or wafer
becomes a wafer heati hg region. Next, an. enbodinent of the ceramc
st ruct ur dinveniomctorekpiaire®he i nvention i s explained on the basis of

Fig. 1. Fig. 1 ign3s examphe 9fs ameeddmie akrakeskalcbeagdfekoa
semiconductor wafer comprising a ceramic substrate having
an electric conductor (resistance heat generator) in its
inside and a ceramic body having an electric conductor for
power supply electrically connecting to the electric
conductor in the substrate and joined to the ceramic
substrate, characterized in that the ceramic body is joined
to the ceramic substrate other than a treating region of
the semiconductor wafer.

According to such structure, the ceramic
structural body is joined to the ceramic substrate other
than a treating region of a semiconductor wafer, so that
even in case of particularly heating the wafer at a high
temperature such as 100-700°C, heat is not taken out of the
ceramic body having protective function, and a temperature
of a wafer heating face can be uniformalized in its return.
Mbreover, as the ceramic body protects the electric
conductor for power supply, it is possible to use in
corrosivé gas without inviting corrosion,

The ceramic structural body explained above can be
used in various portions of semiconductor producing-
inspecting device such as CVD device, sputtering device or
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2 functioning as a resistant heat generator in the inside of a ceramc
substrate 1. In this exanple, a ceramc body 5 is butt- Joined to a cerafmc
substrate | for protecting an electric conductor 6 for power supply from
corrosive gas. Its joining nethod basically utilizes a sintering aid as
descri bed above. Further, the electric conductor 6 is fornmed with an
aperture at the central portion by electrical discharge machining, so as

to join @% E&O't%e( Raerftildh ! h&@'&fééﬁﬁ&%&iﬁoﬁ WitHis ecting a

brazi ng | nce the ceram'c bo dy havi n gt ective function is
out si deﬁhtmm‘érs‘\%‘h’ﬁ#\*ge rRRR Jre ?PP%?J%‘H ter heat: is not taken

by the Qféx?éﬂ&t&?dYguaﬁd]CblﬁH:'ﬁﬁd%Iygﬁin&eébeéaiude opladeawhol e plate

surface can easi | e |ned t.hod r adu the ceram c body
5 havi nfl9FHHWR | %/fé‘?f%ﬁ r%&esh m%f qﬂ‘% Ql gtar’tq?y broken green
sheet ar&brﬁiﬁwﬁobrﬂfrbgrphmsheemw G:ﬂm:rag embg:tdne ofhrtlleen portion is
filled 2%3::5” : ”t%”&&‘:’”&' Vc?%péﬁé éé}mc LHSQ thego%@:ﬁa@Qd

process ol urmar ape y cutting. ness e ceram-c
subst r atapposed o cthe alsepmilconductkar xafer. | I I%SPhP@kHﬁ@goﬁst Re

ceram cjsibsiratd £x6£6435g 2§emnhsét thaPsehi¥oRlutb8r w&E4FI C substrate
becones Targe, particu arI .. when heating and cooling by providing a

tenperathﬂ@%ﬁt?d?aﬁ%ﬁrkea'i‘ﬁn?eﬁﬂ%%a?ure followmp ability is |owered due .
to the size of Regk, Caaaetnbbd:.mhtmaf thlel Peramd cofs tiriwe taeadnbedyubst r at e

1 I th 10 t | d f

oSSt hediad B e LaiRhRLY fRoLhRbiabgs B0l 08 BalY ok phle

t enper atyr e Rignt rioliskid idéxamnpie tefpsikedding Lan feledtyiorcendudtar for
plating éﬂg%%gg%gﬁggac%gramﬁg £st3h€ hbak! ehQréQ&@flnTEﬁecﬁﬁé & substrate

1 can bé era ure reglon t 100- 7000C. Particu arIy, I n
t he regvﬁnaabevam-qoeﬂ-bistlfehﬁgls Rl LF RS 0PXAER B 3 FORRIRLC tRPdYener at e

vvarp,tsostfgtbﬁ{._tl.§°§ﬁ§&u{-_ot9 Hatahie subakratd 12¢6er girBleteihfCan
nven I?alectrlc conductor 6 for power supply from corrosive gas.

Its joining method basically utilizes a sintering aid as
described above. Further, the electric conductor 6 is
formed with an aperture at the central portion by
electrical discharge machining, so as to join a through-
hole (pad) 4 to the electric conductor 6 by injecting a
brazing filler 7. Since the ceramic bedy 5 having
protective function is outside of the wafer heating region
in such structure, heat is not taken by the ceramic body,
and uniformity of temperature on the whole plate surface
can easily be obtained.

As a method of producing the ceramic body 5 having
protective function, as shown in Fig. 3, a partly broken
green sheet and a not broken green sheet are laminated, the
broken portion is filled by printing conductive paste (A),
then, sintered (B), and processed (C) to a columnar shape

by cutting.

Thlckness of the ceramic substrate 1 is
preferably less than 25 mm. If the thickness of the
ceramic substrate 1 exceeds 25 mm, heat capacity of the
ceramic substrate becomes large, particularly, when heating
and cooling by providing a temperature control means,
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The ceram c substrate 1 is desirably provided with a plurality of

t hrough-holes for inserting lifter pins of a sem conductor wafer W A

di anet.er of the through-hole is 0.5 mMm30 mm Further, in the ceramc

substrate, besides placing the sem conductor wafer Won one face of the

ceram c substrate 1 as a contact condition, there is such a case that a

protruded portion of the ceram c surface and the sem conductor wafer are

suppor t egdeyihbPa fusdPEELLbWAPD abilidy lisf Iwared die tthe th&kessmeasfto hold

by 'keeping, g c%ﬁ% 2k§ . SPRgethe2™M theckReas ofsthal cdramic Bubstradeng and

hol ding Ta fi”hBOH\ELUC %rrt%%q_r 1112{ ey i Aess YRIL'5 et i NG
r of

h;

ce
face her iﬁﬁfgg?s,gg hér, 11 S it i.n | n
di st ancelBethRehPLRENRER, XSS 34 ( g’ri(i;il%g .s%m%%f%?ﬁv%%er, its
cl ear ancee¢emegedpargn| y LSBPOFATH IO RPHHHO %A T PIRPI W R pi ng a
di st anceuhiformityt pe theafaces fion Phaing the UM &
const antarei Liab2editet dneexbet ween the wafer and a hol ding area of the
ceram c substrat eHEardEtanitc kejihs toaté abt cahhbewabed tantbea uniformy be
heat ed. Therefore, it i§ neces oM NN ze a appupt. _of the
ceram c SeBREratere,;xgaind %m“.'}o@ gdva%?ﬁéégﬁé\é\‘?igét gﬁ t ﬁié‘reeo_n. In the
i nventi opegibheabakp 40000, ¥buhgss mbdulnd @f icerdwsicmbiovens dwse of
using within a.tepmeratue iange of; J0afar 7090Ge e seisesdtay 70 gm
t he di stgﬁrc‘grg‘g%v\gg%i’é ;éroe_(ftl ng%}éa)lcle eeati ng facee) of ?he ceramc
subst r at acanading kef &hel Znyard#en uneven, and the wafer cannot be heated

uniformy. The r@asQiedili@ §hBEBESte0l Lbedeshaablysphoiided withi mited

to that exceeding 250 mm.i s because %&e di anet e#.e of nﬁ | ess_thap 10 inch
of the sanPdymaddtyr Afafthe TRRLeSHAF IRRLT HNT o HHFRT BHRE T e s

sought tgelie conkiaicdet walier Gbr am diametieratof ithelddiraigh-hule lss than 12

inch (3Q0 -~ L _becanes.the I nStr . or in the

next gen rét”%ﬁ'.3°AF"§b, ??’%h&rangﬁe&%oef rpeaQ'{::"edrS ggnqbcc%i r%%(%{‘gxsceeds 250
mm war pplleaedagt dhge memtitaorructon wafemd¥ opn tore | faeea@fhtha t enperat ure.
Such war g §miOlh$eAtd M GfS N ESnict C86naleIoR? EHeLE LBI SKBESE.

case that a protruded portion of the ceramic surface and

the semiconductor wafer are supported with a supporting pin
(or lifter pin) or the like so as to hold by keeping a
certain space from the ceramic substrate 1. The placing
and holding face of the semiconductor wafer is expressed as
a wafer treating face hereinafter. Further, in case of
heating by keeping a certain distance between the ceramic
substrate and the semiconductor wafer, its clearance is
desirably 50 um to 5000 um.

In case of heating by keeping a distance between
the ceramic substrate and the semiconductor wafer constant,
if the distance between the wafer and a holding area of the
ceramic substrate cannot be kept constant, the wafer cannot
uniformly be heated. Therefore, it is necessary to
minimize a warp amount of the ceramic substrate, and the
invention advantageously acts thereon. In the invention,
the warp amount of less than 70 um is desirable in case of
using within a temperature range of 100°C =700°C. When
exceeding 70 um, the distance between a treating face
(heating face) of the ceramic substrate and the wafer
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The invention can prevent warp by controlling a sintering aid
concentration in the ceram c substrate where warp tends .to generate at

hi gh tenperature. The electric conductor is desirably provided in a region
at a position of 70% particularly 60%in the thickness direction from an
opposite side face of the treating face of the wafer of the ceramc
substrate or a face on the opposite side. The warp generates by dead | oad,

or, pregdicdmed Fhd¥diPe and Gﬁ’éewﬂfei‘ ¥8hebtPbabRbateY hla@.f ?t ric
conduct or, nention is made of conductlve ceram'c, nmetal |c f0| , et al

sintered body, nERE|TRABER.WAY Re dlametenaf fhe coraniqAubstrateas a
resi st ange 1efitepe e tdt exBgedifigt 260 AANdEChetausel ThEE dilathetd?OSi tion

of 80% i e thickness rectjon man_o side face of the wafer
treati ngj’ d’é:g: olfeﬂﬁkt afr¢ f"ai:ge §ﬁﬂlgg’§af‘ iafawﬁfe&e%chm; f or med
in a regain, G s tcaramic strate isesopphti te bedenflaxged.t neans

that heghd .o lLaNe Ll SALEOM LNGaNPALEIGELR! 9asho chils Al ikt €al ing

face thr ugh He T sl ceranic su rat e per sing and
soaki ng (30Q mm)cer 3t benpmns fthe matnatreangef dseminenductavenatpy waf er

treating{ agfy Hukt FedSRltigRNERI LS, | B €ASYi bR bl QENLRE cdramibace
tenperature of the wafer treating face. A porosity and a_pore sjze of the

maxi mumPREEEAte LFRAP | 200 Ypr WETRY &eﬂéﬁr tor geReratec b d8at ering, 18
pressur a.oatd?rmerﬁwrnla@ohadﬂighveeﬁpehaursl C s&dhowatpeisl i ke. Si C and BN

t t t t t f f
Cer anm o AeaEe *Gp Consr GanF ofops  Hhano 25, P A (P AR, but |
nment i on Theirbeemteiten ofami predentewarmpcbyc aohitdte lddngniac simbeteingcer am ¢ or
the |ikeyd Qo axalblees &t 81 £HMBLEARN ! BipsbehtalGnasladtty TSN MY

be made ceram c, umniumnitr I con
nitri de,tbh@enerate r#'@lehlghttiﬁmnﬁrﬁlt!lr'ﬁde or the like. Further, as an

exanpl e of the capRi d2eera¥ CondiitdON dRedtr ﬁoﬁraaa garpi de
ceram c, such as silicon, carbide, zirconium_carbi t.1 tani um car bi de,

region at a position of 70%, particularly 60% in the
thickness direction from an opposite side face of the
treating face of the wafer of the ceramic substrate or a
face on the opposite side. The warp generates by dead load,
or, pressure of a probe, in case of a wafer prober. As the
electric conductor, mention is made of conductive ceramic,
metallic foil, metal sintered body, metal wire and the like.
Further, when functioning as a resistance heat generator,
the electric conductor is formed to a position of B80% in
the thickness direction from an opposite side face of the
wafer treating face of the ceramic substrate, and
particularly desirably formed in a region to a position of
50% or in the opposite side face. It means that heat is
transmitted from the heat generator to the wafer treating
face through the inside of the ceramic substrate for
dispersing and soaking in the ceramic substrate, and a
large distance between the wafer treating face and the heat
generator is easy to uniformize a surface temperature of
the wafer treating face.

A porosity and a pore size of the maximum pore are
controlled by pressure hour at the time of sintering,
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tantal um carbi de, tungsten carbide or the |like. Further, as an exanple of
the oxide ceram c, nention may be nmade of netal oxide ceram c, such as
alumina, zirconia , cordierite, nullite or the like. These ceram cs may
be used as a single one or nore than two. Anong these ceramcs, nitride
ceramic and oxide ceramc are preferable. They hardly generate warp at

hi gh tenperature Further, anong nitride ceramcs, nitride alumniumis

most pfgéféé?& o fa{:{u?etgﬁanﬁhd:.%?.%u%ﬁidﬂ tag isid) cﬁwsar ane 80 W m K

in thefTnven descr| before, it is deswal contain a

sinteri nkiked (%J&rﬁncirﬁ;}“aPE?V'Phtt Aentezing 8% A%ttt ’%‘T’?lt%?‘??lg ai ds,

use can be made @hradlilcimatEHizll @orlicEorhiatd i a nEéLaAmEB| subseratbkal i neta

nitrate, alkali_ earth_ netal oxide l.kali rth Bt a Ior|d | kal i
earth ni®fafhe imyentipn,ig,pgt PREFicUL c#e’ gﬂ%’ rare ea’?t h

ni trate. mdyobg zhhdéeofsnﬂteﬂ.dagcardm;n.ccaearb:.\ﬁo&emmum:c:lrd@r| de

ytterbium chloride 0 20 [ §nPe& | & he
al uni na ﬁﬁﬁa’ﬂécugﬁdthﬂsz Egl rf(%:on e%p %% WP%% g'legm ratﬁ”et As bei ng
wat er - schilbkddet caranhboer ndstion a&mh@ag@eﬁs qﬂ)rﬂl%%]t imetridRl as being

reduci bl S UgBd a4 AmB 8 188S hlik Al erserth ddh GPi e¥ide Ab6£8RVI NG t he
oxi de flfz‘eré#u.b ] o?%tﬁ ?%t gr ?mcel 19 The i nventi on desirabl y cont ai ns car bon

of 50- 5008trpgayi titappumepitrddeody. W& k@t he existence of carbon can

form heat resi st gaaHdy A dPidH dxmpi&cer Weh8odarbader cegapmaiont strengt h.
This is considered that ¢ rbog. S aken |n t he arm.r$hous 1gonglltlon W th
the si nt®PPE§OR; Baynpe nage F&ﬁ"r&" A RFFTT esS TR tH2 | oi nt

i nt erfacelm&cohheaeb;whal Izl:.ltlcbyumh a:axm:aia C pktaniie ¢carbidered by sol ving
in partl

Car bon us I e vy ct ivity,
but the | %’ﬁ‘f"?"ﬂn%ﬁ?ﬁg utséé%é‘g?étlé% st ﬁdﬂfs%%ceiﬁﬁh% ore, heat d
resi st anas anosxampdeawmitc thieo¢yxide ﬂ@-‘%ﬂl@r rentiPR PaYPe made pfevent ed

wi t hout h%&;ﬂ bRdddNbe %Qﬁ%' NGuh jad rallﬁilrr?élgtihréénfa CosbpdiedieENt iS
littl e, ? unction o resi stance cannot be
mullite or the like.

These ceramics may be used as a single one or more
than two. Among these ceramics, nitride ceramic and oxide
ceramic are preferable. They hardly generate warp at high
temperature. Further, among nitride ceramics, nitride
aluminium is most preferable. Because its thermal
conductivity is highest as 180 W/m'K.

In the invention, as described before, it is
desirable to contain a sintering aid (cementing aid) in the
ceramic substrate. As sintering aids, use can be made of
alkali metal oxide, alkali metal chloride, alkali metal
nitrate, alkali earth metal oxide, alkali earth metal
chloride, alkali earth nitrate, rare earth oxide, rare
earth chloride and rare earth nitrate. Among these
sintering aids, Cad, Y,0;, yttrium chloride, ytterbium -
chloride, Nay0s;, Li;O and Rb.0; are preferable. Further,
alumina may be used. As their content, 0.1-20 wt% is
desirable. As being water-soluble, the chloride is
advantageous for coating, and as being reducible, it is
assumed to be easily dispersed in ceramic as removing the
oxide film of a joint interface.
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confirmed, and if the carbon anmpbunt is nuch, carbon's inherent function of
joining ceram cs cannot be perforned. The nobst advantageous carbon anpunt
is 50-5000 ppmfor joining. The formation of such heat resistance on the
joint interface transmts heat fromthe ceram c substrate to the ceramc
body so as to effectively prevent non- uniformtenperature distribution on
the heating face when wusing the ceram c substrate as a heater. Further, in

case of usually Pt ELvel0t£66 b &i PP coRtRingChakBolS8E: SRU5000 i S
common to degrease, 'and carbon is |ess than 30 ppm Carbon nay be

cont ai ne®PMn 18 SAGh GRFAFL OO BREause, the: exdmtange: ofFathorer ani ¢
body (cecami FoimOheatoesisbackeicia Joilift riaitebdcdewbtRekened by

Coram o dwerass 10s¥F Aikardtron it i, SRR AEF BHPR0l T The use

of anor aken dar khe amonpherentedntiidicowe wilkh dfheyodimeeringi aidviay at
hi gh t t : e t V.St . . '
of “heat SRR WAENiEE '(AFAR Rasiaiidl 1if NP Ty SR PLALERER LU ek T 1

uses, botthe tmyshaldisitynhefamoqanaric faicimyipclewpregddy Further, a
mor e prefgilgy A a i dies CabheBor07 ke iisulad 130 Qsad FoPAMp 2Ry idly case of

containing carbon in the ceramc substrate, it is desirable™to contain the

carbon t & 1 jqenduatimidays Buds She dnvgption Takher pased 3k 3fs z s
721. Thiledtn el dtandls NeThepbfblkies Hegreesistatrld @Yon a dexhntid heat

I I t. .He bri.gh N i ndi cat NO-NO b
raki ng | BEAY oo e SAE A P Bo AT ST RETRCRE R ang
di vi di ng isaxilticw) any liowekfing afkpiper ceptengtiof Ifhe cmulbomri ght ness an
eaual | AR Ask Pl ARSI b S, Weay FELHAL BEATHLCHEN! O

the brightness i's “Carried o colrrparl ng c ps corresponding to
NO- N10 emsifigmest, anek ifff rthe qaghan amqunt (s tmich cagarben'ande 0 or 5.

The cer anfifhexdi 'difetford F 048 dP Edfar®ics cannot be performed.
The most advantageous carbon amount is 50-5000 ppm for
joining. The formation of such heat resistance on the
joint interface transmits heat from the ceramic substrate
to the ceramic body so as to effectively prevent non-
uniform temperature distribution on the heating face when
using the ceramic substrate as a heater. Further, in case
of usually sintering ceramic powder, a binder is used, but
it is common to degrease, and carbon is less than 30 ppm.
Carbon may be contained in either one or both of the
ceramic substrate and the ceramic body (ceramic protector).
The céramic substrate can be blackened by containing carbon,
and radiant heat can fully be utilized when using the
ceramic substrate as a heater.

Carbon may be amorphous or crystal. The use of
amorphous carbon can prevent the lowering of volume
raesistivity at high temperature, while the use of crystal
carbon can prevent the lowering of heat conductivity at
high temperature. Therefore, in compliance with uses, both
the crystal and amorphous carbons may be employed. Further,
a more preferable range of the carbon content is 200-2000

rem.
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ceram c substrate used in a device for producing or inspecting a

sem conductor, and as a concrete device, nention may be nade of

el ectrostati c chuck, wafer prober, hot plate, suscepto or the like. As a
conductor (resistive heat generator) enbedded in the ceramic substrate,
mention may be made of netal or conductive ceramc sintered body, netal
foil, metal wire or the like, for exanple. As a netal sintered body, at

| east one sel eciﬁdciée%fueaﬁésmgﬁg 8akpbHeNH ™che aéeaﬁﬁ.able Because
t hese nmetal s have a resistance' val ue cor;{)ar,atlvely g rd to be ]gm di zed and

suf fi ci ambsirakih tiF gehdefiralia to QRuct? VB2ERr ani ¢, use

may be npgEle prig Iﬂindéh'iﬁteﬁla:lﬁﬁemehhfa oralusdsdsed aoml IBSbZde BR21.
nol ybdenum  As a, netal, sed

resi t generator, it
may be prdeRfRg rheﬂses?bét Ve® h eaq& gelhgeréa’%%ér/ﬁbéﬁga%?er n-form ng
ni ckel fradiant Siaimlm‘lsué @nd doneazlment. The patterned netal foil may be

stuck with a regiiy f'%glﬁﬁtﬁggslhkﬁndﬁ‘éa@eg‘afnﬂkkw b N@ept:l.'oofgmy be " nmade

of tungsten wre, umwre or t exarrp XAMPLES] 21
The mveuatkmgl:sdqadplkaha@ti hmmf@%t%l#n%é%ﬁil RPRS- made

el ectr Ogﬂgt | en& Rl QA 16 Sdoldd Bintd)16 Lo Viﬁilbetﬁ@r ts:anaoaast e
pr epare m xi ng 100 " parts by weight of alumni %]t‘% vvder (made
by Toku’s%ac°l% ghfiest AR qqqaf Iaye rhetveen Lg%ﬁ F"‘i HSHF inair,

4 parts DYdWehHé Ste Yt Wdﬁ:uﬁl( Eﬁéarstgfanehiswﬂa the) briayhnedd . Es parts by

wei ght of an a i,nder art t a d 53 parts
by wei ghtaEFie c%‘hglbyc ‘?f%‘l"%ﬂ' ®RL9 b%?aﬁ%lcg%ﬁgegﬁgﬁgﬁ,a gggrﬁgen sheet of
0.47 mMu1biekch sotini n@hd)ﬁmwldgpimalanﬂma)rirblﬁtﬁee easeds (2) After
dried at %9 60&:55 hours, the green sheet necessary for processing is
provi ded® h”portTons to be through-holes for inserting senm conductor
waf er support piThe cerpmic suhstratelof Hhe Fnyembismd i3 & nmin di aneter

and t hr oygpahobesukhPerste duddl £RNACEEVIEe2FoL! fEbBLEIng or
inspecting a semiconductor, and as a concrete device,
mention may be made of electrostatic chuck, wafer prober,
hot plate, susceptor or the like. As a conductor
(resistive heat generator) embedded in the ceramic
substrate, mention may be made of metal or conductive
ceramic sintered body, metal foil, metal wire or the like,
for example. As a metal sintered body, at least one
selected from tungsten and molybdenum is preferable.
Because these metals have a resistance value comparatively
hard to be oxidized and sufficient enough to generate heat.

Further, as a conductive ceramic, use may be made

of at least one selected from tungsten and carbide of
molybdenum. As a metal foil to be used as a resistive heat
generator, it may be preferable to make a resistive heat
generator by pattern-forming nickel foil or stainless foil
by etching. The patterned metal foil may be stuck with a
resin film or the like. As a metal wire, mention may be
made of tungsten wire, molybdenum wire or the like, for

‘@axample.

[EXAMPLES]
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conductor for power supply by punching. (3) A conductor paste Ais prepared
by m xing 100 parts by weight of tungsten carbide particle having a nean
grain size.of 1 gm 3.0 parts by weight of an acryl binder, 3.5 parts by
wei ght of an a-terpineol solvent and 0.3 part by weight of a dispersant.
(4) The conductor paste Ais filled in the through- hole (pad) 4 for
connecting an external termnal. And, a lamnate is forned by |am nating

34-60 green sheet @harm{rsﬁtwﬁ ﬂasaﬁppalﬁaa ﬁﬂpﬁérél dataheapangwl.ace) of
the green _sheet printed Ee3|st|ve e tor, pattern and forrred and

13- 30 gr eEranRis orAt¥rmade, alegtros Yk 18R hert®dg 130C

with presure of 80 kg/cnR2. (5) The Ian1nate I s degreased in nitrogen gas
at 600C r 5 ho hat - pr. ssed ressur 150 kg/cn®
for 3 hou{:@ to foﬁfh%g gﬁ?uﬁfﬂl Ri PP elgggga%%%hbg Si SV\?PR t he use of
t he greerpasd'mtbpbtaql'ed o FImigyicln m;-tpasiqa m‘mctﬂmednaqta(lay there is

sintered forned 'c Sheet ri t bid herein (Figs.
3A and wal"hl %hei{% cu{beallo% "fﬁg ?E‘Eg?t g% %grbbelzdgogng machi ned
to a col heux Ry abn) 4 Fartndy weight Rfh wereiye (mepRegrain t HeZ@ tingst en

car bi de & &gt ) g CQQdBCbQEtQYb%(ehQEEB‘tCoﬁ' aahakgq E&ﬁ'&b&-‘ ng.ss paxder anic
body 5 having . pfotectiv unc

I on To a oi nt fac c body
5 is applB¥edeidlt 9% #n Rﬁ’r'%%“'scﬁ‘?f{ Yh Rﬁr 7b3ﬁd'f?"1' 't':ir‘? oal‘ﬁ%és‘g‘d in
nlht rogen c@&néﬁ&@fxfgawl i%ﬁ%ézwl Ba:kwwﬂ:asblp,r %ngﬂ Meﬁerm«t b'{bgy 5I gnd
the ceranic Sirate .t es i E er ol d sol der
consi st ﬁﬂ“ sh AP |%bti)lorh?%§’¥ I}%#f%neg tl?'x ou Qé] %Q?zé %fnac‘la%e%?ﬂ?%gl owed at
9000C to (z)orrpl et Mtemndcﬁ.adnat(&ﬁ%ﬂ:mfer@ H’@.:.'es; otlné dmeen o8hé&t ceram c

body 5 i sn@é)g éo nf%%té%%%%;ém% ;1_ ﬁ?‘}i&é&’%ﬁh GoSreiBhd | to %i edé:erarri c

heated in an hour s "as_pr essi ng
body and th@m %egu%%rm%ethq h“HF uckpr wafer support

pins (lifter pins) of 1.8 mm, 3.0 mm and 5.0 mm in diameter
and through-holes (pads) 4 for connecting an electric
conductor for power supply by punching.

(3) A conductor paste A is prepared by mixing 100

parts by weight of tungsten carbide particle having a mean
grain size of 1 um, 3.0 parts by weight of an acryl binder,
3.5 parts by weight of an a-terpinecl solvent and 0.3 part
by weight of a dispersant.

(4) The conductor paste A is filled in the through-
hole (pad) 4 for connecting an external terminal. And, a
laminate is formed by laminating 34-60 green sheets printed
no paste on the upper side (heating face) of the green
sheet printed a resistive heat generator pattern and formed
and 13-30 green sheets on the lower side thereof and
pressing them at 130°C with pressure of 80 kg/cmz.

(5) The laminate is degreased in nitrogen gas at 600°C
for 5 hours and hot-pressed at 1890°C with pressure of 150
kg/cm2 for 3 hours to form an aluminium nitride flat body 1.
(6) With the use of the green sheet ocbtained in (1)

and the paste obtained in (3), there is sintered and formed
a ceramic sheet buried tungsten carbide theréin (Figs. 3A
and 3B).
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kg/cn2. (Exanple 3) The exanple is the sane as Exanple 1, but this is an
exanple of using silicon: nitride as the ceram c substrate. Concretely,
with the use of a paste prepared by mxing 100 parts by weight of silicon
nitride (mean grain size: 0. 4 1im , 124 part by weight of ytterbium
oxide (mean grain size: 0. 4 1L m , 11. 5 parts by weight of an acryl

bi nder, 0.5 parts by weight of a dispersant and 53 parts by weight of

1-butano | and eiphgnolgy ggtgr:.ese'&aﬁ;h%‘ibna‘f tﬂeA@{mbstEh' tharbl debiagigied by

nol di ng by a doctor bla her, as fhe S|ner|ng aid applied to
the greorachived to §tepivwmnckFigdi diCkol Furdhen, @ Fheauehs

(Conpar agj¥fe §Hp£ﬁe1¥uﬂ§§ﬁehh€aﬁﬁﬂﬁeaél&ﬁﬁﬁﬂbecénd@étoiobyhe JOlnt face
of a ceramc body 5 is ap ttriumchlori de SO|Ut50ﬂavOf 1 nol/l,

dried, heheedrie QBBGhEFSQ ﬁ?@gépﬁﬁgtﬁ% 2 PORRRLC RRSY 5 tR¥ ceranic
SubStraiir&t&bﬁbverﬁﬁﬁatﬁoﬁf 1 kg/=2 and left for 3 hours. 23 (Cbnparative

Exanpl e Just e _sane but to t oignt, f ceramc
body 5 i )’bppl i e})lhaaytjtor"i > AR oﬂfgé:}‘seolcﬁfrfdmﬁc Q’?’d@ 6 i %Ppl 1 ed, heated

at 18600§ta31pmeeh1ug1dbesotetaqncoﬁody75mahdlthércedanheaSG§sunate 1 with
pressure_o 1 kgl I r.afl e 3) Just
the sam ﬁ%LﬁggﬁB E”Ee%‘gtdct%ﬂ% '{gft 3&?’9 %o‘i&wﬁ%%%%a?AS Is applied
a yttrluﬁechmeplbedxoﬁuﬁpénthefcerﬁmhﬁlFPbSHF?Eﬂ 1hEhFBdP595§8§G*8 as

pressingq tiag/cﬁﬁr aniner EReY, Sa%&a%méﬁr&&nﬁmﬂgat@f INiMAD Ppsessure of
1 kg/cn2 and left for 3 holr s. ¥S lhe sane

4
j oi ni ng peuxed §§°PnthEx§HﬁPBg§'hBéP QHGM%QFH F?§1°E dtﬁEHBQB i E9body for
protecti gempleeaduehfbcitionade tubular to provide a wafer heating region,

and a coQBer m&rezss used as an electric |
To a joint face of the ceramic body 5 is applied
a yttrium chloride solution of 0.85 mol/l, dried, heated in
nitrogen at 1860°C and left for 3 hours as pressing the
ceramic body and the ceramic substrate 1 with pressure of 1
kg/cm2.
(Example 3)

The example is the same as Example 1,
but this is an example of using silicon
nitride as the ceramic substrate.

Concretely, with the use of a paste prepared by

mixing 100 parts by weight of silicon nitride (mean grain
size: 0.4 um), 124 part by weight of ytterbium oxide (mean
grain size: 0.4 zm), 11.5 parts by'weight of an acryl
binder, 0.5 parts by weight of a dispersant and 53 parts by
weight of 1l-butanol and ethancl, a green sheet of 0.47mm
thick is obtained by molding by a doctor blade method.
Further, as the sinering aid applied to the green sheet, a
yttrium chloride solution of 0.3 mol/l is used.
(Comparative Example 1) '

Just the same as Example 1, but to the joint face
of a ceramic body 5 is applied a yttrium chloride solution
of 1 mol/l, dried, heated at 1860°C as pressing the ceramic
body 5 and the ceramic substrate 1 with pressure of 1
kg/cm2 and left for 3 hours.
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conductor. A tubular (cylindrical) protective ceram c body is produced as

follows. Wth the use of a conposition prepared by mxing 100 parts by

wei ght- of alum niumnitride powder (rmade by Tokuyama Co., nean grain size:
1. 1 jum , 4 parts by weight of Y203 (nean grain size: 0. 4 gm , 11. 5
parts by weight of an acrylic resin binder, 0.5 part by weight of a

di spersant and 53 parts by wei ght of al cohol consisting of 1-butanol and

et hanol , ?c }?é%% ch)by a spray-dry nethod, the granule is put
in a substanti'a &ﬂ Ilndrl cal die_ having_a flang gortlon at the end and
sintered with nor f8ft phessame ag ?59’996'5%549}“&1 ot &B8l dPiptyFRR®: i cal)

bodyhof Bﬁoaﬁfﬂtitni@%dy 515:.snah i@doi Wrcm&f&m1ﬂt1ﬁn0rfdl am
ter having_a an |onatte 5 Wth the use of a
past e pre‘ﬁ%r%dZ% rfg“i% %ﬁ? V\é%ﬁ‘;g) a)’iﬂ(ﬂ%‘hn&n & ride powder
(made by cé'ﬁ&hty@.rmod;‘p 5 arsdntlys amemcam:ze subdtyage f1 reith rpzessate &H00C for

hour , a%p%g,ﬂ%frﬂgef P@DM é)f ‘%Hla (nmean 24 grain size: 0.4 u m,
t

11 5 par acryl I'nder, 0.5 part by weight of a
di sper san(Canplaﬁstmt@ca;yple\elﬂght of al cohol consi st i ng of 1-butanol and

et hanol, a greenaggeeii-gle Qmd7 2 3Meb glie'& oiah%' lesdtms ﬁBEﬂ‘t”Qa% a
(0]

doctor bl ade nmeth ter dried a hour s, reen sheet

necessar yof o %%%lb@)dYé Pk VARRELGM ¢ & %BFH%S‘:‘?JOWbbdet?\‘P YERORol es for

i nsertingggegi v‘%siyﬁiordwé&r $eRE8d at P18FOYE idd re@dl%)g afhel. 8 MM 3.0 nm

and 5.0 nmmin é ‘g{__hrou h- hol es wég@ ‘1’ for,.connectin ag

electric CEBﬁ‘ah% P9%° ARG TR %ﬁ’?ﬁc t3re pjas 30 PEOSIURS 8F by

m xi ng 10D k@Ach2 dnydmbaghtfm‘: SUImgsren carbide particle having a nean

grain si Z?EQLmaB% 3 0 parts by weight of an acryl binder, 3.5 parts by
erp

wei ght of neol solvent and 0.3 part by weight of a di spersant.
(4) The conduct or Thast exampdef empd@yisn thiee semeojganing method) as fisy

connecti Ng, 20, 84t €7 NGht L SEFMan Mg, 2, the ceramic body for

protecting a conductor is made tubular to provide a wafer
heating region, and a copper wire is used as an electric
conductor. A tubular (cylindrical) protective ceramic body
is produced as follows.

With the use of a composxtlon prepared by mixing
100 parts by weight of aluminium nitride powder (made by
Tokuyama Co., mean grain size: 1.1 um), 4 parts by weight
of Y203 (mean grain size: 0.4 um), 11.5 parts by weight of
an acrylic resin binder, 0.5 part by weight of a dispersant
and 53 parts by weight of alcohol consisting of l-butanol
and ethanol, a granule is produced by a spray-dry method,
the granule is put in a substantially cylindrical die
having a flange portion at the end and sintered with normal
pressure at 1890°C to form a tubular (cylindrical) body of
200 mm in length, 45 mm in major diameter and 35 mm in
minor diameter having a flange portion at the end.
(Example 5)
(1) With the use of a paste prepared by mixing 100
parts by weight of aluminium nitride powder (made by
Tokuyama Co., mean grain size: 1.1 um) fired in air at
500°C for 1 hour, a predetermined amount of yttria (mean
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lam nate is fornmed by | am nating 34-60 green sheets printed no paste on
the upper side (heating face) of the green 'sheet printed and forned a
resi stive heat generator pattern and 13-30 green sheets on the | ower side
thereof and further |am nated the green sheet printed an RF el ectrode
pattern (grid-like)8 thereon, and furthernore | am nated two green sheets
printed no pattern and pressing themat 130C wth pressure of 80 kg/cn®.

(5) The | am.nat eqgr d [ 0 ours and

hot - pr esFEFA ° %?Oc%vmqt zﬂffo)reesjégrge] % @%ﬁ%ﬁ%ﬁ?ﬂ%ﬂéf%g 3 Oé?ﬁ%ft o .form an

al um ni uibpimidezi,d® .5 PaTtoly Veigh) °Wtahdt‘-l’??et§§ém6‘f an é BaxtsoRY¥added no
yttria LRAEGEHHO df atl*&me%n%h%%hn@bba regutancl) a&uietﬂhanba.st a of (3),
there is si ntered and G sh t bu(rsjh lit%gﬁlt e% carbl de
therein @HagR =R @) s 9 a"é’le S’yt & Fs °&n % ar bi de and
machi ned d&tt;coim n(d%h@d 3C) Furt her, a through-hole is fornmed in the

tungsten qagplde eaitdy a-agalud b°@yf8EeStﬁ rglseﬂaraeeeﬂasﬂaaeng as a
ceramc bo »f %rn%mt% ?:% y 5 and

5 haV| pro eecstlv %n%tljo
the ceraft ng r§r° Sﬁ"% t d’t’ eraﬁure as
pr essi ng % e e hour
Furt her , Rjgid @G-Iﬁ:kﬂrr Plé’GﬁsP§ rN|3 )QJ“F"S (9 i R g‘l@""ﬁﬁ%gh-'hol e

and heat -aref |thashgit-1e0EEC (mct;dnﬂ dox mmm ariegechtricrabl e 1
Measur es dondiedticatby pwichiytg.ria. (sintering aid) contained in the raw

mat eri al fé) a cerRAnkendeest rﬁ&@temrﬁerpfepiﬁeaewtmemélmand
concentra (Ch) of the sintering alg i the t|on .0f 3 mm.on the

ceramc sRﬁr"s"c’r Re waight of PRt (9% MAVGRT & ME8R r ati on
(A) of tdwasi NgHid NE al dudl, Bhe pasitsi by @:fe:.g&mfbrart hmar slimder,

Gl it or i ngs o PATER Y TOTRE (9% &Y 25 REBLAPEY BYLaRTEBra, OaPcBarE ve
char acterb;stwe;@htegfs#)ehtam'é: EDS (made by Hitachi, S- 430 FESEM, and
further cgfpon Coaﬁs“aaﬁ§ﬁaeor1§aaeaga $5720018a DRl tHE LRAkugRDUN,
exi stence" of corrosion
hole (pad) 4 for connecting an external terminal. And, a
laminate is formed by laminating 34-60 green sheets printed
no paste on the upper side (heating face) of the green
sheet printed and formed a resistive heat generator pattern
and 13-30 green sheets on the lower side thereof and
further laminated the green sheet printed an RF electrode
pattern (grid-like)8 thereon, and furthermore laminated two
green sheets printed no pattern and pressing them at 130°C
with pressure of 80 kg/cm2.
(5) The laminate is degreased in nitrogen gas at 600°C
for 5 hours and hot-pressed at 1890°C with pressure of 150
kg/cm2 for 3 hours to form an aluminium nitride flat body 1.
(6) With the use of a composition added no yttria
thereto in the green sheet obtained in (1) and the paste of
(3), there is sintered and formed a ceramic sheet buried
- tungsten carbide therein (Figs. 3A and 3B). The sheet is
cut along the tungsten carbide and machined to a column
(Fig. 3C). Further, a through-hole is formed in the
tungsten carbide electric conductor by electric discharge

machining as a ceramic body 5 having protective function.
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el ectrode in CF4 plasma gas, warp anount at the tinme of tenperature up to
5500C and 'tenperature distribution at 5500C. The carbon concentration is
measured by crushing the ceram c substrate and ceram c protective body,
heating them at 500-800*C and collecting C02 gas generated therefrom
The helium | eak anpbunt is neasured by a helium detector (nmade by Shinmadzu
, "MSE-11AU TP type") with the use of a sanple of 706.5 mMm®2 in area and

1 mmin g@%CknesﬁheAEeﬁaEQEUbbdy 5 Rind 485  cddanific f bk ided 1hepe Ch/ G

exceeds , the ceram ¢ ‘substrate is warpe t enper at.ur ed’u,gi formty of

the waf dreated chkraPrfdetarnined; LATRRSA C’{"Psaisné’}r@ﬁd‘q rease air
tight ne%ﬁre%ﬁz adlsﬁsml rfgg/&.? i&dm&rﬁttf)@f aopreaéeagmfc;]nahnoah:ect rode is
Cor 1 OBV | CRAALRG5IRE 7 0P POBLPFRREDCE DA ORI 5 o
41IXXXr i ieé | eRFough-hole and heat-reflowed at 900°C to complete
connection (Fig. 7).
Table 1 measures concentfation of yttria
(sintering aid) contained_in the raw material of a.ceramic_
substrate, sintering temperature, time and concentration
(Ch) of the sintering aid at the position of 3 mm on the
ceramic substrate side from a joint interface for joining,
concentration (Cl) of the sintering aid at the position of
3 mm on the ceramic protective body side from the joint
interface, concentration (Cm) of the sintering aid in the
joint interface measured by an energy dispersive
characteristic X-ray spectroscope EDS (made by Hitachi, S-
430 FESEM), and further carbon concentration, joining
strength, helium leak amount, existence of corrosion of
electrode in CF4 plasma gas, warp amount at the time of
temperature up to 550°C and temperature distribution at
550°C. The carbon concentration is measured by crushing
the ceramic substrate and ceramic protective body, heating
them at 500-800°C and collecting CO2 gas generated
therefrom. The helium leak amount is measured by a helium
detector (made by Shimadzu, “MSE-11AU/TP type") with the
use of a sample of 706.5 mm? in area and 1 mm in thickness.
As a result of this test, it is found that when
Ch/Cl exceeds 100, the ceramic substrate is warped,
temperature uniformity of the wafer is lowered and the
helium amount is increased to decrease air tightness. As a
result, it is found that corrosion of the electrode is

generated. The value of Cm is a value between Ch and Cl.
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(Example 6) Relation between carbon concentration and -
diffusion performance

Just the same as Example 4, but a ceramic
substrate and a protective ceramic are made under the
condition shown in Table 2. Further, as a tubular
(cylindrical) body, the one having the following
composition is used.

With the use of a composition prepared by mixing
100 parts by weight of aluminium nitride powder (méde by
Tokuyama Co., mean grain size 1.1 um), 11.5 parts by
weight of an acrylic resin powder, 0.5 part by weight of a
dispersant and 53 parts by weight of alcohol consisting of
l-butanol and ethanol, granules are produced by a spray-dry
method, and the granules are put in a substantially
cylindrical die having a flange portion at the end portion
and sintered at normal pressure and 1890°C to form a
tubular (cylindrical) body having a flange portion of 200
mm in length, 45 mm in major diameter and 35 mm in minor
diameter having a flange portion at the end portion. To
this protective ceramic body is added a sintering aid.

In the degreased mold body is remained about 30
ppm of carbon, but a sample made as 50-5000 ppm by adding
carbon does not lower temperature on the heating face. Why
heat resistance is obtained is within the stage of
presumption, but it is considered that amorphous carbon is
taken in when ceramic particles are grown in the joint
interface by the sintering aid or the carbon is solved in
crystals to lower crystallinity of AILN.

The full mechanism is not clear, but if the
sintering aid is existent in the joint interface, ceramic
particles are grown for spreading on both sides of the
joint interface and carbon of 50-5000 ppm is existent in
the ceramic body, heat resistance is formed.
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ri N LnL

di ffusi on performance Just the sane as Exanple 4, but a ceramc
and a protective ceranmi c are nmade under the

Furt her, (cylindrical) body,

conposition is used. Wth the use of a conposition prepared by m xing 100
parts by weight of alumniumnitride powder (made by Tokuyama Co., nean
grain S|§§bi zgn) 11.5 parts by melght of an acryllc resin powder 0.5
part by mnlnﬁf di-spefsant—and part-s—by—wei-ght—ef—at-cohol
consi st| ng of 14but &ndl nﬂﬁ@ﬁﬁanol ‘§¢§ﬁUP@§B@P@tH¥bduc o HEPRratuFer ay- dry
net hod, | and t he granqz r&3dadt in 3 tantially cylinfgifaimeiign havi ng
a flangge portion |at e end portion |and sintered at nornpl_ pressure|and
1890C tp forma (tubular (Ic rical|) body having a flangdSortion pf 200
mmin length, 45{mmin najounﬁ)aneter and 35 mmin mnor |dianmeter having a
fl ange portipon—atr—the_endportign—T9  tS Jong) ceram c pody 1S
added a|sintlefind aid® in the d greased ?ﬂ?ﬁﬁ%?yg)ﬁ? %0l ned Ahout B0 ppm.
of carbon, hus-a [saopdosnmade as050- 5000 spytritesad chat3ocalr bon Wées nt
| ower tenperatuyrg on_ the hEating face. o nEe | btaimed is
within the <t§?i:= of “presupption but iwc ﬁl dsgl_‘ar;e?"%&hqt anbrphous
carbon |s9 taken |in wh&n ceram 0 part| cmth@OomfﬁOt ne | oh.6t
i nterface@by TNE [SINLELing| al d @r tne In| crystals 1o
nterfa ygﬂl ANV BeatSar Ghatl | 1] CTYSEATS 10
si nteri ngedai d6t& exi sPent | n 0hR0250i nt | svbetrateI0 skafithri c| pard.ibcl es|are
grown for spreadiing og both sigesp of thm&%olgﬁ@@ce and g bon| of
50- 5000 ppnligaﬂv'cfnnf a—the cera#n bedy—heat—+reststanrece—+s—forfred. 28
6-8 0 0.5 substrate30 shaft5000 1.8
6-9 0 0.7 substrate30 shaft5500 1.6

nlnu) 1n11)

as a tubul ar

27 (Exanple 6) Relation between carbon concentration and

substrate
condition shown in Table 2.
t he one having the follow ng

*1) additive carbon in ceramic substrate

*2) ceramic protective body (cylindrical, tubular)

Next, with respect to heaters of the above

examples and comparative examples, the following evaluation

tests are carried out.

(1) Uniformity of surface temperature

Temperatures at each position in the wafer

treating face are measured by raising temperature to 400°C

with the use of a thermoviwer (made by Nippon Datum,
IR162012-0012) , and temperature difference between the

lowest temperature and the highest temperature is obtained.
(2) Joint strength
Joint strength is measured by a four-point bending

test.

According to the result of the above evaluation

tests, temperature difference of the heating face is'1.0°C,
1.0°C and 1.5°C in Examples 1, 2 and 3, and 3°C in Example 4.
Further, bending strengthiis 700 MPa, 750 MPa and 1500 MPa

in Examples 1,

2 and 3,
Comparative Examples 1, 2 and 3,
Then,

and 400 MPa,

380 MPa and

respectively.
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Table 2 t shaft ~2_ t C added carbon concentration distribution (%arbon
(00 (W9k) 6-100substrate50 shaft30 3 6-20.00250m bstrateBOO shaft30 1.5
6- 30. 080subst rat e5000 shaft 30 1.8 06-40. 50substrat eS500 shaft30 1.6

6- 50. 70substrat e30 shaft30Ll. 7 6-600. 0025substrat e30 sbaft50L. 6

6- 700. 08substrat e30 abaft 800L. 6 6-800. 5substrat e30 shaft500CL. 8

6- 900. 7substrate30 shaft55001.6 *1) additive carbon in ceram c substrate

*2) Cera'?fa%e@t%%ct '2%3*9%@' (A b@‘i’x&ﬁ@ stieRdeR isNoto Mmiial h wigIReCt to

heaters o e above exanpl es and conparative exanpl es the foll ow ng
eval uat | Bxampde 3 ofe ther Anyenddon (8) ibnersass Fhereqfif ace tenperat ure

Tenperatures at eﬂ?@:@&?lé@ﬁ*? tdeavbESrLind ast et iﬁseagraweasured by
rmsmgtme;g%rgt S 45 t he .us fé'd‘lnf r Vi m e by

Ni ppon D& 1 Pgwﬂ&iﬁ\?r é?’n%?&g t he

| owest t QHsTed Qrﬁmniﬁ&dtlgdaeﬂxah@lmr aH%.e is obtained. (2) Joint
strength Joint st S sgr e ajfo p n ccordi ng
to the result of 1’gglhcg?)vsetev%liflr ll|(Elogr91¥g’teli';’t l;'{n cg)igéera u%uélqge#%%ené\e of the
heati ng f1B8H°Cs évsﬂcwheih vyEEEiamdchlos0Qai haExagpbeacéptza&mdanfand 30C

in Exanplge 74?01?'1 e 0 wqddaglstﬂse iledt, 7000 MRa.te/ A dfPANd 1500 MPa
I n Exanpl e ‘and MPa and 400 MPa in
yttria is observed in the 301nt interface.

Yttria concentration is 0.52% within 3 mm from the
joint interface to the ceramic substrate, 0.50% on the
joint interface and 0.48% within 3 mm from the joint
interface to the ceramic protective body measured by an
energy dispersive type characteristic X-ray spectroscope
EDS (Hitachi, Ltd., S-430FESEM), and the concentration is
generally the same.

Yttria concentration in Comparative Example 1 is
0.62% at the position displaced 3 mm from the joint
interface to the ceramic substrate, 4.23% on the joint
interface and 0.56% at the position displaced 3 mm from the
joint interface to the ceramic protective body measured by
the energy dispersive type characteristic X-ray
spectroscope. Yttria concentration in Comparative Example
2 is 0.22% at the position displaced 3 mm from the joint
interface to the ceramic substrate, 2.23% on the joint
interface and 0.36% at the position displaced 3 mm from the
joint interface to the ceramic protective body measured by
the energy dispersive type characteristic X-ray
spectroscope. It is assumed that an oxide film on the
ceramic face cannot be removed and diffusion does not
proceed because of a small amount of the sintering aid.

INDUSTRIAL AVAILABITY

The invention is used as each component of a

semiconductor producing apparatus and a semiconductor
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Conparative Exanples 1, 2 and 3, respectively. Then, in case of using
silicon nitride in Japanese 29 Patent No. 2783980, the bending strength is,
900 MPa, while Exanple 3 of the invention is in excess thereof. In
Exanples 1-3, a white line of yttria as the sintering aid is not observed
in the joint interface, but observed in Conparative Exanples 1-3. As
understood fromFig. 4, in case of sintering at 1880C even when yttrium

chlori demg,fe%%;sﬂnsggsgatthgn slbh 3s’ 2Rk o gqrqt%@ Wid la is applied, no

white | I'S observe joint Interface. Yttria

concent r MGF‘Q-I‘G deviget HPNJ-Bgm% F‘PGn'Pﬂ-ﬁé"e j(ceramin beat@r)o ahe ceranic
substr at @1 :t2@8%tatikthenhucki, N walFer’ prebaid ststdPryr b thenbikeom t he
joint interface to the ceram c protective body neasured by an energy

di spersive type characteristic X-ray spectroscope EDS (Htachi, Ltd.,
S-430FESEM) and the concentration is generally the sanme. Yttria
concentration in Conparative Exanple 1 is 0.62% at the position displaced
3 mmfromthe joint interface to the ceram c substrate, 4.23% on the joint
interface and 0.56% at the position displaced 3 mMmmfromthe joint
interface to the ceramc protective body neasured by the energy dispersive
type characteristic X-ray spectroscope. Yttria concentration in
Conparative Exanple - 2 is 0.22% at .t he position displaced 3 nmfromthe
joint interface to the cerami c substrate, 2.23%on the joint interface
and 0.36% at the position displaced 3 nmfromthe joint interface to the
ceram c protective body neasured by the energy dispersive type
characteristic X-ray spectroscope. It is assunmed that an oxide filmon the
ceram c face cannot be renoved and diffusion does not proceed because of a
smal | amount of the sintering aid. | NDUSTRI AL AVAI LABI TY The invention is
used as each conponent of a sem conductor produci ng apparatus and a

sem conduct or 30
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I nspection apparatus such as a CVD apparatus and a sputtering device
having a hot plate (ceram c heater), an electrostatic chuck, a wafer
prober: susceptor or the like. 31 CLAIMSi 1. A ceranm c joint body obtained
by joining two or nore same or different ceram c bodies, characterized in
that ceramc particles grown are existed in joint interfaces of the
ceram c bodies so as to infiltrate into the ceram c bodies |ocated at both
sides around the interface and a |ayer of sintering aid is elimnated from
the joint interface. 2. A ceramic joint body obtained by joining two or
nmore sam€ISIMA fferent ceranmic bodies, characterized in that ceramc

particles grown are en sseedmua: Ji@imit uomtyerofbmmeraf byng oderiag awepdi es so
as to infiltrate into Cgfrcﬁaram c bodi es locat ed Z%‘a%% Si des a.round t he
i nt er f ac®%aMPEL 1581 W RN CATENEE Kt

I nt erfacel;haa:nd:etm:sn Heertingled dynawsl woked exdstiesd dgerjediin: body WI t h| n a
region ra | Oi &t aratio
Ch/ A of J’tr}%"ee% %E]gté{necen ra ,_ITEOEJ @' sﬁ]%ﬂvd\es !{%orlﬂ?éaﬁ% ar}%‘%’n a

Wit hin ahhﬂuﬁ;lﬁmxpCHﬁﬁiQF L?QR#QﬂnQFJhﬂﬁh sisies @naunekdEhsy j oi ning two
or nore Saffa,Fadl fdfd ealtlaggxaraﬁ Nedieasing Al Gl L 1d g ddted ot er ani ¢

particles grown are existed in joint interfaces of the ceram c bodies so
as to infthe rigidt fnfFerfacerani ¢ bodi es located at both sides around the
interface and a |ayer iceianiiey ijodndi hody ebtainaideby’ Heininge twe nt

terf d a t f_th t t.h bod
| ocat ed e BT SRRARE (BTN THREH AP GhA=AT T DR nt rat i on
of the sitHaet |dagranacd partivElgigrnowmtasrd apeishwtl alrcQgudarit r at | on of the
Siteri NG Aldkgdldd! % RN So il UG 1% 1P 1 L Wik NE T OF N1

interface1s concentration the sintering aid 1n the

j oi nt i ntthe meramic b%?%ﬁnl??%ﬁ% %@p%wﬂsm@n@%wme of

interface and a layer of sintering aid is eliminated from
the joint interface, and the sintering aid included in the
ceramic body within a region ranging from the joint
interface to 3 mm is rendered into a ratio Ch/Cl of the
highest concentration Ch to the lowest concentration Cl
within a range of 1-100.

3. A ceramic joint body obtained by joining two
or more same or different ceramic bodies, characterized in
that ceramic particles grown are existed in Jjoint
interfaces of the ceramic bodies so as to infiltrate into
the ceramic bodies located at both sides around the
interface and a layer of sintering aid is eliminated from
the joint interface, and a concentration of the sintering
aid in the ceramic body located one side around the joint
interface is higher than a concentration of the sintering
aid in the joint interface and a concentration of the
sintering aid in the ceramic body located the other side
around the joint interface is lower than the concentration
of the sintering aid in the joint interface.

4. A ceramic joint body according to any one of
Claims 1-3, wherein at least one of.the ceranic bodies
contains the sintering aid and/or 50-5000 ppm of carbon.
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Clainms 1-3, wherein at |east one of the ceram c bodies contains the
sintering aid and/or 50-5000 ppm of carbon. 32 5. A nmethod of producing a
ceram c joint body by joining two or nore sane or different ceramc

bodi es, which are applied a solution of a sintering aid having a
concentration of 0.3 nol/l to 1 nol/l to a joint interface and firing at a
t enper at ure above 1840C. 6. A nethod of producing a ceram c joint body by

joining two or nose SaATndkhdH fdfe Rty derdinde jdinth bddiciByde a

sintering ajd into one-side ceram ¢ body_to q? |.oi ned an incuﬁ?e no or

rel ativel PG BN Q% iFRFS AR °F ereal SRS ROIRE iR ng aid

in the ongreéidisplied adli soheothomnsif tdesnimetiaey iaigl dradrifrig iang t hese ceramic

bodies with each other. 7. t r odugi 1 G Ol dy

accor di n W EF I v%%r%fsnﬁ%%o% ei;té)écjilfﬁt % % rcfge%%'ﬂ%l'%af%)not | ess

t han 0. 5%nd. £ir 16 ot Ca Stempséraalrdaboverl80’eni conduct or  waf er

conprising a ceragi ¢ Yhialile RN B} & ddrani O UiGOhddy By | nsi de
ele

and a ceranic body having an ric conductor for, power, supply. ™
el ect ri caleininmntee i oy meve  prne| % 4L XAk GFaIF hrAies tWREER and

butt - oi N1 dde t 4163 LRESFL Kg SADS L {1 E, orfdrad dd add il bddipttd hee ceranic
body is joined to a.igﬁ£i§n of the'ggégniqrsubstr te ot her thqg a region
t her eof t13ReR{ARAs BAARP T VEFHA LRI AL T RES TR A Ry for a
sem condusémparadf £rcontenti of tive GinteBingimeidiin tthe reppomidecati ng the
sem conductor_waf.er .i s f o ] gﬁﬂg{ t pesSLNg: Lo the
sem condu%?%?mi‘/\%f%?éy 1 .‘:]‘Agggrr1 a%%’%p%f.gﬁgfzgrrg? 0 yﬂilo%%gge%%%%ct or

waf er accoodies witlsl eaehgobhend; wherein the ceramic substrate and the

cerani ¢ body conpyi se gtplegsd SPpMadeidy td i LA San@bayy de ceranmic
and a carbide ceramc. 11. A ceraric structural body fior a semconductor
waf er accacerrding teyChaimof, (vhereim-the gpntent of the ginteLingin a

tenperat ug£4r£8i ROt 0ied80tKR .42, A ceramic structural body for a

8. A ceramic structural body for a semiconductor
wafer comprising a ceramic substrate having an electric
conductor in its inside and a ceramic body having an
electric conductor for power supply electrically connecting
to the electric conductor in the substrate and butt-joined
to the ceramic substrate, characterized in that the ceramic
body is joined to a portion of the ceramic substrate other
than a region thereof treating a semiconductor wafer.

9. A ceramic structural body for a semiconductor
wafer according to Claim 8, wherein the region treating the
semiconductor wafer is a face of the ceramic substrate
opposing to the semiconductor wafer.

10. A ceramic structural body for a semiconductor
wafer according to Claim 8 or 9, wherein the ceramic
substrate and the ceramic body comprise at least one of a
nitride ceramic, an oxide ceramic and a carbide ceramic.

11. A ceramic structural body for a semiconductor
ﬁafer according to any one of Claims 8-10, wherein it is
used within a temperature region of 100-700°C.

12. A ceramic structural body for a

semiconductor wafer comprising a ceramic substrate having
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sem conductor wafer conprising a ceram c substrate having 33 an electric
conductor in its inside and a ceram c body having an electric conductor
for power supply electrically connecting to the electric conductor in the
substrate and butt-joined to the ceram c substrate, characterized in that
ceramic particles grown are existed in joint interfaces of the ceramc
bodi es so as to infiltrate into the ceram c bodies |ocated at both sides

around 't €r}%€ SBHHFeLSY €Ln Oh £ &h@&u&g a%'dj d Scefdhit NBéa¢ fromthe

joint in ceram c structural body for a_sem conductor wafer
accor di n!}aﬁ'eng annqlzecﬁm esondueter nferi RGWerd SYPRYuded i n each ceramic

body wi tBu.Bc%rEL%Qllq rc.&ﬁﬁié&ifrfg)rmot’anej an.abtrmt:ebimaactar3 immtmwanders into
aratio Ch/d of ;L‘%ge_st con‘%\eg h]oré Ch_t.a tgi 2 st concentration
d wthf étFéﬁﬁe’(ﬂd forI9%ne Pc SSFPTHCU P DTN For a

sem condehadactaafiaedacoorchaty cerﬂnacnpazm:zlés gwbunelareaazdrmdrat i on
of the si,nteri.n aJd |0 Ceka round the joint
interfacd |§"’H‘I %%rfé@gs &t li{},g l&%@wl%?%%e%r% ering tg

an a concentration aid in the joint
i nt erfacenind.txahaonaehpr dheprrerfanie bodies| hgcatedi att hetbesdideas body

| ocat ed EQ%u%tdﬁgéﬁ fepsrprngd LH& ho'lrﬁ%éi‘t e agenisrinyeniqt Ban the

concentration o e sintering a In t oi nt I nterface. 15. A ceramc

st ruct ur @lipdmatest feF%rrT—‘é%naGéFSr 1“\76&F§P°3ccord| ng to Caim14, wherein
the content of thes, SI m e!elrla&;ﬂ G trudtirale bariyC £oib e s dondhdtn20% and

the the content of Zt ri.n d |nrthe gbamlcn boo_{ far, ,the
prot ect | ¥RAEEH &S od* st ?Jﬁ%c‘i ROYRAS 249 i s 0% 10%
34 included in each ceramic body within a region ranging from

the joint interface to 3 mm renders into a ratio Ch/Cl of
the highest concentration Ch to the lowest concentration Cl
within a range of 1-100.

14. A ceramic structural body for a semiconductor
wafer according to Claim 12 or 13, wherein a concentration
of the sintering aid in the ceramic body located one side
around the joint interface is higher than a concentration
of the sintering aid in the joint interface and a
concentration of the sintering aid in the ceramic body
located the other side around the joint interface is lower
than the concentration of the sintering aid in the joint
interface.

15. A ceraﬁic structural body for a semiconductor
wafer according to Claim 14, wherein the content of the
sintering aid in the ceramic substrate is 0.5%-20% and the
the content of the sintering aid in the ceramic body for
the protection other than the neighborhood of the joint
interface is 0%-10%.
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