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P CT05018 INTERPOSER AND MANUFACTURING METHOD FOR THE
SAME TECHNICAL FIELD The present invention relates to an interposer and
a manufacturing 5 method for the same, and more particularly, relates’fo’8p018
interposer and a manufacturing method for the same in which a void is not
generated in a through hole. BACKGROUND ART Fig. 4 is a cross sectional
view to show a silicon substrate 60 10 explaining a problem in the prior art

tecHhdldgyRUEnRaA Ve S8V A Gld Biddtu &L By b REIRgIAIdbRdddting

hole on the silicon substrate 60. Referring to Fig. 4, in the prior art

technology, firstly a through hojg; FligrteATas #f the silicon substrate 60. At
this point, t E}éhrough hole 71. becomes a c%%]endrlcal shape whose ¢ ter .

portion is ¢ e%?%HBmﬁ?Fhof—‘uégli?% £ F’t?%ﬁosst%@ﬂ EORE TS,
holemethed darabersagae, wdr@ﬁxmw%%pdﬁermgt%ré@;mtﬁéW@%@thMeﬁ
71 froan bibikt ofia dronttboddoe Gieandna backhathrfacetiRisThen genachtetnm a
layeis-§aeR B aie formed by electroplated coating and the like utilizing the

seed layers 63, 64 as a seed. %ﬂﬁiﬂ& he prior art technology is
constituted as described abov t rough hole is formed on the

silicon subsfigte? biscduSEOtheSeeritdab ok a?tﬁéqwrcmg%lwaré R4Bsigte 60
conesvEBHagesandotiemeter tbe teithroutH¢rbleddecomés tamerinteitngees is
insigdeafiaradhe-&onlsarfasgior thehakicsudacsctba seedinyer cansatdie 60.

formedapalling) dﬁ%@“ﬁ’i’*ﬂﬁ@ Pt AseRAiawesds, 'ﬁ&%@ﬂﬁg Eﬂ&%é‘ﬂ“ﬂ‘&g 71 is
insige of t ethr ole. A ares%ult eve:;gw en the ng i&%é&z 1
rol S the Beed 9B By & Hellfopiatet odiNg an %fist
the BOffIES A TARSIS Al Rh gpewm erRRIH s O eaien s eracaeiagohaeg in Fig.
insiderafltbe tivoughaligie. 71, in which the conducting layer does not exist.

30 DlSCLW%%J@E INMENTION TA}%J&I @seBlinverioRds W%ring
solve fhe ébc%"et%esc Reﬁ' ProﬂeP"S and,{t is@n RSPt NEPEESERN o back
|nvent|0n to provi |nter oser
surface 62. Then conductmg layers 65, 66 are formed by electroplated
coating and the like utilizing the seed layers 63, 64 as a seed.

The interposer in the prior art technology is constituted as described
above. When the through hole is formed on the silicon substrate, because
the center portion of the through hole has the concave shape and diameter
of the through hole becomes larger as it goes inside from the front surface or
the back surface, the seed layer cannot be formed well inside even when the
seed layer 1s intended to be formed inside of the through hole. As a result,
even when the conducting layer is grown from the seed layer by the
electroplated coating and the like, because the conducting layer is not
grown enough, so called "void" 72 is formed inside of the through hole 71, in
which the conducting layer does not exist.

DISCLOSURE OF THE INVENTION
The present invention is made to solve the above described problems
and it is an object of the present invention to provide an interposer and
manufacturing method for the same in which the manufacturing process is
simple and the void is not generated inside of the through hole.

In accordance with one aspect of the present invention an interposer
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manufacturing method for the same in which the manufacturing process is

35 simple and the void is not generated inside of the through hole. In
accordance with one aspect of the present invention an interposer 1 F°CT05018
CT05018 includes: a substrate which has one surface and another surface
opposed to the one surface; a through hole being formed from the one
surface to the another surface; a seed layer which is formed at an opening
portioclod¢hea thrbsightieoldhor thesone sunfce side afidheesitstiate panosed to

elearedsmiayer fased gleptnpiatedicosding Wiist & fiomed by o vaingdh® the
seeq, [avel: %ﬂ?f&‘&;eies%éﬁpﬂ%}ﬁg FRRUNgJayanwhieh SXIGNAS (OIS, of the
electrode layer for %é%ctrogla e coatl(gg tg g:e a%other surface adat% fill th?
throt A HTe e SR e (RE St 68eH Lo b i B HA Sl R dAYer Tor
inclatfsérentated gJayegwhidphisifotenate dthth e opamsgtherierdofaner trpd g
holekatibp e dnestirffacka gide whihke substrdie fitwe etbetrodetiader fayer for
electiioniaisad ceBtingiwbichisfaupat by aeynesisgithe seechlayeroaad 1.

electroplaigg, coating, yer Which- exends f1om IRe Slecl oS IAYELION i juqes
electroplatede coating to ﬁ1e Znother surrac side to%feﬁne throuélh hole tlne

eled6pistdd2¥eatiy IRy e feHRAE sRaPRSRTERRS HPThe! dbed hgueBhoion
onetbarface sufatdesulaind Subsbsdtatthdlamotheirsdefdaresifde:. Alscdneagaked

an ipsatpaserican be foiovidedyincyit heh dnaedfagieringnorabessl istssprieed
a”dc%‘%ﬁﬁ%‘dlé'%/&Othﬁf}ﬁraé%Hlﬂdﬁ&%thﬁlethé%%ﬁé"ga 1€ fhrouaB hgifated

may have a shape whpse center portion |s cgncave. rther, the see
ay GO THO SRt RS OV RSNt L i S Rraol g il gplated
coafiPf1agdareaycnB Reagerelit Ermedarae izeciesd orYaRyYBehgimepurface
mateidalsf bh@sabrtieatectavitie anottier aspéateofitliee present invention, a

manufacturlg methagifor interpRaanpbidpdessteRs GPSCRRINGIA 2vhich the
subsirateaunieh e ene.syrfage and anqinet shrface: forming a ieugh alg,
on the su strate; forming a see Ii)ayer at an opening poﬁlon of the tTﬁroug
hold¥ippse surface side; and filling the through hole by forming an

electroplatekheddingghyerl romiihe se eds s wharecontes mfatersigeepcave.

Further, the seed layer, the electrode layer for electroplated coating and the
electroplated coating layer may be made out of the same material, or may be
different materials.

In accordance with another aspect of the present invention, a
manufacturing method for interposer includes steps of: preparing a
substrate which has one surface and another surface; forming a through
hole on the substrate; forming a seed layer at an opening portion of the
through hole on the one surface side; and filling the through hole by forming
an electroplated coating layer from the seed layer on the one surface side to
the another surface side.

The manufacturing method for the interposer according to the
present invention includes steps of forming a seed layer at an opening
portion of the through hole on the one surface side and filling the through
hole by forming an electroplated coating layer from the seed layer on the
one surface side to the another surface side. Because the conducting layer

is surely formed by the electroplating from the one surface side of the
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the another surface side. 30 The manufacturing method for the interposer
according to the present invention includes steps of forming a seed layer at

an opening portion of the through hole on the one surface side and fillftfg 88818
through hole by forming an electroplated coating layer from the seed layer

on the one surface side to the another surface side. Because the conducting
layer 35 is surely formed by the electroplating from the one surface side of

the tR1PWENOBOLES othrthey s Wattrotetiie sulsshretestorfavstiredsutiacersidelstheot

voidsis, bRt tgenesiedfiosidenefibe ﬁmugh hole As a result, a method for
manufactur&g the int {poser&%n rowde that is si Ie an d the void is

not generated |nS|8e of the th 51%8 ghgfgnﬁ ?erablf)g e step %qofgﬁr  the be
throRIRV ISR B tditigrin s ma{éd%sam@r}%#fﬂrdﬁﬂﬂ% ok 1 Hyequeh
on thelene surface side to the another surface side includes steps of forming
an electrodﬁﬂ%ﬁé%ﬁ@% Q'l@&f”é%@i?t%fj @9%;1@? GQTCLH%%H%% ﬂHéll%gW‘?tl%ﬁﬁﬁge an
one Si orm elec ated cqating layey utilizi
el L B o7 DR RSt TR AE THE e e o the
mclaaeéhﬁrstébr%fceomﬁﬁglaqh%éeﬁgrﬁmﬂ% wﬁégélegrﬁeapoﬁﬂimr@éeomégr for
coneherodl lnésl poutinhesscedd aherthlﬂalgﬂedtmdaﬂay@r dae electiopleidyd and

coafing.ang the alesian L?J&ijc%% ‘%rdﬂ?ﬁélﬁ madg Ut Rfthe spme 15
material, or fferentm (?érla BRI ESCRIP N OF l'})é%é« GS Fig

1A is a diagVhf 35686 %ﬁtf%]%ﬁf AEBRZERE Hitghsh %‘?:%%?oﬁff’gp
to tieé frgneraotinsashdiete phese neiree meshsdecRtby stegaweig. 113 is a

diagram shgwm@ﬁamufﬁcmm negeessIaf m@cﬂmaépg@@rra@@%we&@mﬁt@d
f'fstc%”%bog'yn%“ %chSﬁFa’l ¢ Ptﬁh%'% géy%r by steps FigakGis adigaram.,.

showing @ manufacturing process o interp ser accordlng to the first

emBBRiRILH: 8 HE PrasematRidAtion step

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1A is a diagram showing a manufacturing process of an
interposer according to the first embodiment of the present invention step
by step;

Fig. 1B is a diagram showing a manufacturing process of the
interposer according to the first embodiment of the present invention step
by step;

Fig. 1C is a diagram showing a manufacturing process of the
interposer according to the first embodiment of the present invention step
by step;

Fig. 1D is a diagram showing a manufacturing process of the
interposer according to the first embodiment of the present invention step
by step;

Fig. 2 is a diagram showing a manufacturing process of an
interposer according to the second embodiment of the present invention;

Fig. 3A is a diagram to show a shape of a through hole to which the
third embodiment of the present invention is applied;

Fig. 3B is a diagram showing a shape of the through hole to which

the third embodiment of the present invention is applied; and
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by step; Fig. 1D is a diagram showing a manufacturing process of the
interposer according to the first embodiment of the present invention step by
step; 30 Fig. 2 is a diagram showing a manufacturing process of an PCT05018
interposer according to the second embodiment of the present invention; Fig.
3A is a diagram to show a shape of a through hole to which the third
embodiment of the present invention is applied; Fig. 3B is a diagram showing
a shape of e thrsuygfihgie o tevleiabl 285 dhe ehirireaflbodinternatthie phespripr
inveiticadeapeed; and 3 P CT05018 Fig. 4 is a diagram to explain a
problem of an interposer in the prior art technology. BEST MODE FOR
CARRYING OQUT THE INVENTION_5 Hereinafter, the first embodiment

according to ﬁ@%?ﬂ&?ﬁ%%%ﬁ%@&%@%ﬂ&%%@% the

accompanying drawings. Fig. 1A - Fig. 1D are diagrams to show step by step
a manufactpylpg REPCESEHef ARt 'éﬁ%@@ﬁﬁé@&&@égfﬁﬁl@tmﬂlﬂrﬁ}&@?@ﬁ‘i%%fon
of theﬁ)rg nt |n\1)erH|ontth eferrln? |ga - Flg 1D, élrSanS'"Cﬁ 1A -
subStraté“1 0% aving afront surface 11 aﬁed S BAKES ﬁ’rlf%l%e Ereparlegd
andf‘a&hﬂ&@%dté%%s é@@h@&dﬁ%é}@ﬁgﬁaﬁeﬁ(w%}u@w@ﬁ@éﬁsﬁ fean
througbripoterl Jcoanydibe foymad Havingalstdipeewhosetbenigiepattioinhi®ntion.

CO”R%Y&?&%&*%BVF?% A9 151 Eﬁ)thﬁ‘ B%%W?ﬁ?&b@ﬂ%&@rio”iﬁ&% Q% ont
then nsulatin |I iS not shown in the dr sa is f%i'g]ﬁ on the
i

sub&tEEd Iné |ﬁg e throtughIRAES 13 &,
be wieledfBiCR ssmtaa@etk‘@gkéﬁa)nd &tfdnmeww,sﬁmtérmggcw@m may

OXI%é%@ﬁeﬂ%viﬁé&i’@hé@@hﬁh@éﬁrﬁeﬁe& baft@hlayebﬂ@éem%mwn in Flg
sputtering,,and the like aro the throug the msul
R e AIOHIE A N i A BRI BRI 24A

14 (41HSBI AR B0 A Bcidfodi e gwinrarciondiResuBRERA hqdalélae}fng
of Gusiddarfiibd ohrthesharoler 18y erTysmatérngafidihmbikebFigadBpfAn02,

SiN and the like and is formed by sputtering, CVD or oxidization.

Next, Ti layer (not shown) as a barrier layer is formed by sputtering
and the like around the through hole 13 where the insulating layer is
formed on the back surface 12 of the substrate 10. Then, a seed layer 14 (a
base layer for an electrode to flow current for electroplating) made out of Cu
is formed on the barrier layer by sputtering and the like (Fig. 1B). An
electroplated coating is performed from the back surface 12 based on the Cu
seed layer 14. This electroplated coating is performed till an edge surface
of the electroplating meets to close the through hole 13 at the back surface
12 so as to form an electrode layer for the electroplated coating of the
electroplated coating layer 15 made out of Cu (Fig. 1C).

Next, an electroplated coating of Cu is performed to the front
surface 11 utilizing the electroplated coating layer 15 of Cu as an electrode.
By these steps, an electroplated coating layer of Cu grows in a direction
shown by an arrow in Fig. 1D, and an electroplated coating layer 16 is
prepared (Fig. 1D).

As described above, according to this embodiment, the through hole
13 can be made as the conducting layer of Cu without generating the void

inside of the through hole even when the concave shaped hole is formed
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electroplated coating is performed from the back surface 12 based on the Cu
seed layer 14. This electroplated coating is performed till an edge surface 25
of the electroplating meets to close the through hole 13 at the back suff&¢85018
12 so as to form an electrode layer for the electroplated coating of the
electroplated coating layer 15 made out of Cu (Fig. 1C). Next, an
electroplated coating of Cu is performed to the front surface 11 utilizing the
elecnoplateidtbedtinguiglydolb 1k Cu as an electrode. 30 By these steps, an
electror)lat%dtcgﬁtléngdﬁylﬁﬁ@é@u w@y&mmr%@ﬂm\g?m,amr?ﬁﬁgw i is
Fig. and an electroplated coating layer 16.is prepared (Fig. 1D). As

oo e e B RS R R 8 IR e 23 can be
made as the conducting layer of Cu without generating the void 35 inside of
the throughNwole euenxplheatine eolldaveistapedheleteforamebodifent. Fig.
CT%Q@ df@%@&@&%&%ﬂ%ﬂ%&%ﬁgfﬁo@%@tdﬁatﬁei . ER&Rtording
des%:rl%?d abovg, though Tiis utilized a thetbfi‘u:rleiﬁy?cC th ayer can. be ¢
omitted. 5REX an e>(<)p ana io%O%mSBgng.bn Sn the secor eeﬁlfﬁoﬁfrrlné)r(étl.ri‘—'?él.’
2 isandidhrain ter BRYW AdnapTiEdlYind prrsassserai iktesosbesrctiding 1.
to tixfecongd teribhedimenttdeespahdinbodimight] @ tHithest siodsritodiferied

and fhe, IierpSehbas Resic Al be.SHRGSHULH O 23 SHONNWRRIE- shed layer
Referring to FI?E‘E%ST this second embodiment, a through rggle 23.is formed.

10 o =P IGHEER S P 20, I IR G AIEDS RGP Ksetpating
laydry22 24n electrode layer 25 for electroplated coating and electroplated

coating layeh@@shhawightie thefirstennbadineant, e sepddayriyanddha the
e'ecéfg&@eﬁﬁe%até%%@g%eﬁg‘%gerr‘i’é!&&f G e frmsd %r%fé'%%or{%?sﬂicon
h ment !

substrate, In this embo the seed layer 24, the electrode layer 25 for

electOptafiy dhdtHecanbodipritb st aye 26 dhe misar ek bnisst 28Ry
Cu blecarpmtitesialsutheasldNitrOp] #&nd Aganaktheykke2és fer asathe out of not
eleqml@@%ﬁ@ﬁﬂ@grmﬁﬁl%féﬁrmemij 08 ’Nﬁ}%@aﬁ% e 38eddaysr 24 the
the gleqiode i g dgtslealglated cqatng and the, slesiropialediqoating,
the electrode layer 25 for electroplated coating and the electroplated coating
layer 26 may be different from one another. For example, the seed layer
may be made out of Cu and the electroplating of Au may be performed

utilizing the seed layer as the electrode layer for electroplated coating.

Next, an explanation will be given on the third embodiment of the
present invention. Fig. 3 is a diagram to show a shape of the through hole
to which an interposer according to the third embodiment of the present
invention is applied. Though in the first and the second embodiments, the
present invention is applied to the through holes having the shape whose
center portion becomes concave, the present invention can be applied to the
substrate 30 with the through hole 31 having a cylindrical shape (Fig. 3A)
and the through hole 32 having a diameter which becomes smaller in
succession as the hole goes from the front surface to the back surface (Fig.
3B).
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may be made out of Cu and the electroplating of An may be performed

utilizing the seed layer as the electrode layer for electroplated coating.¢&%6018
an explanation will be given on the third embodiment of the 25 present
invention. Fig. 3 is a diagram to show a shape of the through hole to which

an interposer according to the third embodiment of the present invention is
applied. Though in the first and the second embodiments, the present
invention is@aRpligd 18 te thigieh felashavingaibeishans, whesexsei&lion is
portion pecomes sancave.he Rissentinuention can e applied 1o e 30, o,
substrate 30 with the through hole 31 faving a cylin rical shape F(1F]|3g1; SA

andtifesiiPetghen She soemRaficatamResl dupttrP seBridarefafishqrrestricted

sucerssipleas thelholeegpesskotn theefntninsufaspibdhedbatk stfaces(Riging
3B)s§ﬂ§@§‘é‘£9§9§c§e thevgbderhe (?E&%eaﬁa%qtﬁﬁﬁx%m bﬁdm@@%ﬁﬁé@, forming
explal.r%gtlon |slg1§1gelon tp%l%rgrl ¢ m%(r)]t% %[Ih%l{l%etpes salllllfcon substrate as a

matérial Tor “thé Stbsirate Hese embodiments should fot be considered as

the restrictdd®1ghkainptbs, andedepratentarrrebtibrilyapplibabtptrtption is
insuladidg shbsiraieseade oahflsdilhas glaskeanonshpplipe niatihese naseshe

forming, @hthe10SuIaUpe.Iay&! 96SAPadAR0ME BN HEaRS SR A POHIMHon
the ehmﬁmjlments desc.rlbeﬁ;:1 above, the ex Iana%ggr%ﬂi. made on the asesglg)
GRS e CORARIEES ASHEFRRG e RGPASIBIPLFERBIREDY
by eflctispéateplatatiogting.present invention should not be restricted to
these examples, the filling may be performed by electroless plated coating.

INDUSTRIAL APPLICAﬂH%ﬁéﬁ:ﬁ'ﬂ}&%ﬁﬂ%Qﬂ%WmOd of the

interposer in accordance wi resent invention can_be utilized

advantagedu¥iy 2o Rehatagimrigometiiba Brtere sesribaesariamsen the
voichisswttgemesatechinctire thwoughizhdleaDesatmeetuelgonduatimgalayérchyring

the gleatRplrtackGeabnthie Suiewhiaaed Withe heeugh hale o AB&IHEEgh

o trfl%lse}ugggéa&get%ﬁg %tohne usclgl%'g %gyer by the electroplated coating is surely

formed at the through hole from one side of the substrate to another side.
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6 P CT05018 WHAT IS CLAIMED IS: 1. An interposer comprising: a

substrate which has one surface, another surface opposed to said 5 one
surface, and a through hole passing through from said one surface to Bai@>018
another surface; a seed layer which is formed by sputtering at an opening
portion of said through hole on said one surface side of said substrate; an
electrode layer for electroplated coating which is formed by 10 covering said
seeWHyd! 16 €lbgd Mdidddpening portion ; and an electroplated coating layer
which extends from said electrode layer for electroplated coating to said

another %fﬁﬁ%l%ggepcg&iﬂgﬂ rough hole. 15 2. The interposer according
to claim 1, wherein said {%J%h ole has a shape whose ¢enter portion is
C

concave. 3 THETHtaHH 0 BPdIRG OEIARG R0 TV RRFEIR ARy Qessote said
layeth e giariaratraub daifuiofsthe e apasdeecHamg it saispefeeno lattase to
coatingl layeth@0sandavgide out of the same material. 4. The interposer
according tg glaim dyer S mheseinsaidseed Jayelyisaid t eI GRS IMn of
electioplatede8aling and said electpplated coating laer, are made out of
différent matenals. 25 b. A method for manu‘?acturlng an interposer

comprising Be L6 tBAsH AT LLLECHORRtEr HR2'3RE SthishelantPmethdy
surfeeeroppessdstedaid ont slwkeceti foerinong trimdugh’kald on said
substrate; 3@ ferseitigaaeadclsyien atlaneepehing patedOffsaid thraughhelrle

on £aidong SUdAGE sideqapthiling sid irougilole Rvelorming.an, fn said
elecllr&oglatggce?atmg layer from said seed layer on said one surface side to
saiot no Stitface side to close said through hole. 35

2. The interposer according to claim 1, wherein said through hole has a

shape whose center portion is concave.

3. The interposer according to claim 1 or 2, wherein said seed layer, said
electrode layer for electroplated coating and said electroplated coating layer
are made out of the same material.

4. The interposer according to claim 1 or 2, wherein said seed layer, said
electrode layer for electroplated coating and said electroplated coating layer
are made out of different materials.

5. A method for manufacturing an interposer comprising steps of:

preparing a substrate which has one surface and another surface
opposed to said one surface;

forming a through hole on said substrate;

forming a seed layer at an opening portion of said through hole on
said one surface side; and

filling said through hole by forming an electroplated coating layer
from said seed layer on said one surface side to said another surface side to
close said through hole.

6. The method for manufacturing an interposer according to claim 5,
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6. The method for manufacturing an interposer according to claim 5, 7 P
CT05018 wherein said step of filling said through hole by forming an
electroplated coating layer from said seed layer on said one surface sftfef5018
said another surface side includes steps o forming an electrode layer for
electroplated coating to close said 5 through hole at said one surface side;
and forming said electroplated coating layer utilizing said electrode layer. 7.
Thewhetleod $erchrinpfatiihing aridtehpossh dederbinéptoneiedms elegirabated
whereini sgithgtepfafifosmihgdbé thyergh kald inctusles e stedotdosmihgrther
throygitaelsi MR CRRtEParEEN becomes concave. 8. The method for

ma”UfaCtUVfB‘ﬂrﬁHg”&“%{p&é@{réﬁ‘éon&@Q ‘i‘axc'él'@at%p‘mgﬁe%é&ﬁ’gs‘?@%l@ée%ald
saldEeIectrgqle ayer: for. electro%ated a ing and 15 said electroplated
[

coa ld SUt e mélterlal The rEIFthod for

ng }1 rare m e ou
manufactufﬂﬁraﬁgn l‘?%%]ﬁﬂﬁ (S G RharR A fedS i strode

said&edd layer, said electrode layer for electroplated coating and said

electroplated coating layer are made out of different 20 materials. 10. The

intemosertacaardiod foratadmutawheneinsaddhsosghadbetediag eofuistim 5 or 6,

opewméiﬁaﬁasg@bw %Qﬁlﬁ{é)%sﬂﬁﬁougﬁ%%?éQHEﬁ%eQi@&ﬁlr&e{’ormlng a

bec%p &é{q{%l fr ﬁs%cg o@fflg%leb}%? Qes ggvféom said surface of said
0 said sur

one si ace o anot er SI . 11. The method for
manufacturing an interposer accordlng to clalm 5, wherein said through hole
is fdtmed by ﬁ@%wﬁnfg TP ERRE SUER tAB HHCBRRSThG 2 Biesdfy claim 6,
throulatetiesbed oerss leeaeanid sledsedipvtpasrtierndkeBorjatedfeoatsmipnd
surfewe efsaiddnecdideaand: froynrsaid surfecsuoibsalt anothenasiealo inside.
8
9. The method for manufacturing an interposer according to claim 6,
wherein at least two of said seed layer, said electrode layer for electroplated
coating and said electroplated coating layer are made out of different
materials.

10. The interposer according to claim 1, wherein:

said through hole has a first opening area at said surface of one side,
and said first opening area becomes smaller in succession as the hole goes
from said surface of said one side to said surface of said another side.

11. The method for manufacturing an interposer according to claim 5,
wherein said through hole is formed by performing an etching such that an
opening area of said through hole becomes smaller in succession as the hole
goes from said surface of said one side and from said surface of said another
side to inside.



