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PCT05018 | NTERPOSER AND MANUFACTURI NG METHOD FOR THE

SAMVE TECHNI CAL FI ELD The present invention relates to

an interposer and a manufacturing 5 nethod for the PCT05018
same, and nore particularly, relates to an interposer

and a manufacturing nethod for the sane in which a
pinch-off is not generated in a through hole.
BACKGROUND ART An interposer in which a conducting

INTIERPO SIE B paNBAVIAN d FAWEU RENE: MIOTHO I FRORITIPE SUME
technol ogy, is disclosed, for exanple, in Japanese

Unexami ned Patent Publication 2004-165291. According
to the above descri bebECRRXECADGUERad ent Publ i cati on,

s 1 or B et R Bl o b e Reotes st g acturing
methyel fopabersesné, aamyt maore Iﬁmﬁichh{réjr, rreMG&SSdmfht_égp@@r and a
[, B i t t e Si to.another side in :
‘pabBERERE VAL IRERE chl RS RE MR ADAA0EH G aih Sretged in
gothrgughdradei ty of through hol es arrangﬁd in 3 N

d 1 ned tt i ' t he conducti ng
predeterm ned patter %%%gkgm\g%ﬁ

menber, and a plurali hrough hol es

ar r andedinterporersamhishia esmdudimng holedisffreperdd on a substrate
di t Fi ' . Cr tikonal_.view to show

1g ? iHIgi ?gﬁﬂs éggt {F%’théf%lad&sy ’ les p|‘§1§ﬁ?§e§? akogrr oBI e ]IBh ]tnhefapanese
Yrexymipad Patanid Welicativen2@-16529oser i s

f i . i i | n . . '
ol concutaas 8 Mo M- hOn IR Fadle gilication, o
Prrdrrans dissdoned whyreinia senduetingimpughehsd froded such that a
diabdeeey oMt ik TIme iRk r‘t@iﬁﬂnl%% g?%egltd};%%%@é%ogﬁe&gssmn

t hrough hole 91 25 becones a ;%o _ . _
FeHt SACHIRETGH plopsoffery engs sidfeodim amothiey. side imtther ceramic

Subteash Whighthad RimihRed hreugih daed 6r %@ﬁgﬁgy |0P¥ﬁfcﬁugh holes
83, 84 are forned hy sputtering _around the throug
FEHBEGL T £ o BeeRTBed DRFGHD 29 Alled wth Hirdcendsimbing member,
Al baphu@lity TdreanoiRBdFouUBE hA¥e &r8Rge$anafik KAHEYattern
by .el ect.ropl at.ed 30 coating and the Irke utilizing
Q%Vénggé@eqegyﬁlgmgggrsm as a seed. The interposer in
the prHigr %is 4 eebapledyonsl ¢RRSU0t Yhe® ASsURSA! slRdrate 80

above. Accordj t.o t.he Unexam ned Japanese Pat ent ,
B ing T RO 1R oHo PrOs e S PR erdiar an Taterposer is

mahafacateed by Wrirhhged andndutlihiNoleons g silbassiii@rate S0.
I%e‘:'f(e)lgrlqglﬁ]ocié ﬁ[gd{gt %, 2P% e rf)(;)cgoersar ntetcﬂrelol%lég,sﬁgs%ye a tthr}gﬂgh Ih%lg 91 1s
formed on the silicon substrate 80. At this point, the through hole 91
becomes a cylindrical shape whose center portion is concave as shown in Fig.
9 rather than straight.

For the through hole 91, seed layers 83, 84 are formed by sputtering
around the through hole 91 from both of a front surface 81 and a back
surface 82. Then, conducting layers 85, 86 are formed by electroplated
coating and the like utilizing the seed layers 83, 84 as a seed.

The interposer in the prior art technology is constituted as described
above. According to - the Unexamined Japanese Patent Publication
2004-165291, because the ceramic substrate is utilized and drilling or sand
blasting is employed to open holes on the substrate, there is a problem that
a diameter of the through hole cannot be made small. Moreover, because it
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35 a dianeter of the through hole cannot be nmade

smal I . Moreover, because it 1 PCT05018 is necessary

to agglutinate two ceram c substrates, there is a pe1o5018
problemthat a manufacturing process becones

conplicated. Further, when the through hole is forned

on the silicon substrate, because the center portion

of the through hole has the concave shape and 5

idinRoBdRky @b a tgﬁnltmﬁt@ttg&b Qb hibeaPIREtdsatINNE 188 ProbBIEShat a
e fromthe front surfac or he back surface, the

%nglggar(gygpgcrgﬁﬁ%%s hReomasRommiiatednsi de even when the
seed |Fwy®@het, Svhéw ¢Re G:%rb@glbfhol@ Eérﬁﬁniééﬁbﬁ’ ehefsiliféh substrate,
l?egr?g}?g QEQ gz:egm pqrﬁlﬁr{ Eg %@e éb @éﬁh}gynh g %Qgga&}el ghape and
abemw@ pf ateemmghl ge drdoinbe 1htdee astie gawﬁlsﬁazrﬁlfro(? the front
SRR ANt 35 ISR SIRITL 98, g oven
wheénhht Beed bat}dalm*s mmtg;nlda;ie;b bé:]fe‘lﬁmedhnﬁﬂé of thd hm?ug&u}&ﬁs As

h, hole 91 is.not con ive
rE R Rt Ron bOF po I RUR L08R s puR o SRR by the
@Ct'fbﬁaltéﬂlmtﬂ‘g hﬁdThl&ae diles elndcaiuny etttel omndusctivgldayer is not
%@W?Mﬁg}?%"&lﬂﬁs%we‘& Psr]%?m%gsmsﬁ%dof éhe tﬁrough hole 91, in

esent 1 nvention
Wht(?élr ‘fzhfsetmchw(dmg”rhimt dlot s mioh g xisst h'dn‘&hsf caudee protdeinnthat the

B GER00, TP UAA0AO 00830 b S TRLEPAE A o oo

accordance with one aspect of the present invention an

i nterposer 207 8SIRA @Pﬁﬁﬂw

as one
surface and anofﬁﬁé surface opposed to rI?ﬁe one
sur f ackle presend dgreHode 1ﬂo@|a|dg tf) selvedbierahove kesonbed problems

M fi8Ge adrPobfagt c@NAENGesSHE flﬂ&&ltl(ﬂ‘le %gﬁﬁo{fﬂéeﬁﬂvﬁﬂlt&g)osér and

formed at. an openi ng portion of rough
PRavSHEUEinG meshed d&r Bie stmedupehichttde Iaﬁnelfa;tttlrMeprocess is

$BVSIE A theStBatE ARt gkﬁgraoceatmﬁaewtﬁ@ thiod: . by

covering the_seed | ayer; and 25 electrop ate
coat i g 2eepEdaRGs WHbesenwRrect péiahq Peesenk s YesHion aygdnterposer

ifxﬁh%del%: gﬁmﬁ]ﬁb e;dhﬁﬁqiamnéBguﬂa@e aﬂﬁtea!}ﬁﬁn?%%%ggge 8bfsed to
(0] | e rqu ecause |

tﬁ%%ﬂ.% A’ fH gpsgghﬂeieuh%&t P’Hﬁeﬁa AR mdde eme systage to the
dusytdier Whirfdtel & Je@amagleﬂtwmbﬁ i9 H&%é@ ab @t b 191% Bdion of the

t,hr ou ole on the e of t
@HBEE%O@ St vidaee ecr i the Subrgtte: ot ¢ glesgrodgglayer for
cleatrophtelli whting whideds kﬂyrrﬁ@& &yl B drhves %B@%eb@ylﬁﬁfer, and an

AR FhSELFE] 258 ORI ver Ul ch exiends, From. 1,
alectrbplatedrchbatiagsbdtetamobhét siidfecd sideuq filhehethitdugh hole.

el ect rﬁ@(':aa&seedthe interposer according to the present invention includes
the seed layer which is formed at the opening portion of the through hole on
the one surface side of the substrate, the electrode layer for electroplated
coating which is formed by covering the seed layer, and the electroplated

coating layer which extends from the electrode layer for electroplated

‘coating to the another surface side to fill the through hole, the electroplated

coating layer can be surely formed from the seed layer on the one surface

side of the substrate to the another surface side.

As a result, an interposer can be provided in which the
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coating layer can be surely formed fromthe seed | ayer
on the one surface side of the substrate to the
anot her surface side. 35 As a result, an interposer
can be provided in which the 2 PCT05018
manuf acturing process is sinple and the void is not
generated inside of the through hole. The through
hol e may have a shape whose center portion is concave.
ramtfreturihBereead ikayeple hhe tBbaoid 880l 8¥REratod inside of the
| ect.r ated coating and the 5 electroplated coating
ﬁ Qﬁh be nmade out of the sane material, or may be

di f f efwetthratigh halemayhascosHAPE §hdsk '&eﬁf&tﬂtﬁ"hoﬁig @6hcave.
|nv nti.on manu uring method, for

seh 0 46 FoRD il vt BRlrole 1oFoloh AAoiirob Lo Subgacingend the

eMntmplhmi @mﬂnrgirafyac en@nble atitdh@it cfuht aadie MALEHAD o may be
%%9 | e on the substrate; formng a seed | ayer
248 erﬁg

an openi portion of the through hole on the one
surf ade siaedanced vhthl angtltelre akpéaugh thel eréenftoi¥dd@ion, a

t fro eed | ayer on,
i EEh e AGRfioT GheedibSan iilide e of Yorerming o
waﬁtlfaa@ twhmhgharebhe dSIfrtﬁIcet hadi Engcﬁhéf) S‘,ai'fa%@? @clfldmﬁ'@ b Ghrough

t. s steps of fornmi
ol gniThEEERRL MBS 5054 1552 BRooBthigRgRoRgIaot the
througleholeeorsthe omeseifdee alrd(é andifiliggthe thfth(glgholew Brming
agﬂé%lfe %&Qe&‘%%ﬁ&ﬁ&ﬁe Ton %}gegge; IdglgylF§X{ex[,Fgf gﬁ%&l th ?ace side to
the ematkessurdaceBsdause t he conduct | ng | ayer i ? sur el g
urface,.si de

for medyay di@uﬁkﬁ%ﬁg pJn%Hl e Sugis, o %e%ﬂ?sgr asperding to the

h
pgfa?qt‘qgjg giz‘%ﬂ]g@rno glh‘éud% Sstggs wbtforgeme raatsedd i lageteantofin tdyening
ﬂo'ﬂﬁ@ﬁgﬂ' thel @ro@sh %0'1@ oH! the & CFTE‘SHEQ? Ele RY lf{lﬁ‘ﬁgl%l tqglrough

e erposer ¢an provi I'S S
h\?’g‘? &vi érﬁ’gﬁggﬂéhé]fe&f@@ latedi epatite 1&Y@rtﬂu®mutghe séwl daye2Son the

oEi'é%f&‘Hé' éide thensbeBtdr gdﬂfﬁé@&d@ he B‘%Qé&:’?@ﬂl@ ?(#]r?dlpéémcg layer

orm | ectroplated coatin
it QHEEI0 et S the HlaEeoBPGmE Somnd hennoe Horrfsier Sadeaof the

thirclezH nellaides tﬁé eRgo RtatOtd NHtASr Rh@elde08s ! %@rv&ar is not
el ectr IaIedfggat ng to. c|lose the throug oIe at

SGHET tﬁafplﬁﬁléieﬁ threueh Bpl-ng the el ectropl at ed
coati Ag hayeyult)t &l inekRed tbe BhBGH@HIRnAYRE -interposer can be

provided that is simple and the void is not generated inside of the through
hole.

PCT05018

Preferably, the step of filling the through hole by forming an
electroplated coating layer from the seed layer on the one surface side to the
another surface side includes steps of forming an electrode layer for
electroplated Coating to close the through hole at the one surface side, and
forming the electroplated coating layer utilizing the electrode layer.

More preferably, the step of forming the through hole includes a step
of forming a through hole whose center portion becomes concave.

At this point, the seed layer, the electrode layer for electroplated
coating and the electroplated coating layer may be made out of the same

material, or different materials.

In accordance with still another aspect of the present invention, an
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30 More preferably, the step of formng the through
hol e includes a step of formng a through hol e whose
center portion becomes concave. At this point, the

PCTO05018
seed | ayer, the electrode layer for electroplated
coating and the electroplated coating | ayer may be
made out of the sane material, or different
materials. 35 In accordance with still another aspect

mfteltﬁ‘a)@epixﬁﬂ@@és h AMedidIOReledkhich R 20 Hdm 'ansttﬁ*fﬁ,%stﬁf one side
roma.surface

th h ich is nade
%¢t e@% g% fe {@ug%?%b%{h %@fgtetoslée,st}}er tewugh helethas a first
(S;Jedﬁng h?@ tthtl}mlt@hrfbléﬁ &f ﬂh@éor@ sflﬂé Sdnd BRE ﬁ:asgg%xg& gﬁeerﬁilhrg]garea at
cge,,0 one._si de
%’reg%‘frircea?ﬁ@es ARpthes Bie. qrd Qﬁglt r?g the tigst oRmaingoRTPaORnd the
delend i opening enjeaghedodge amnehlldiei® éiﬁ@&ﬁ#i’or?%ntﬁkg/ 3befom the
naller [ ucceSS|on ofro
sur%acéél?%' h%?@éﬁGEW@r?ﬂ%” f%Pﬁgé@ %F%% q%4%5@§r3ﬂn0h
Jsdhdnedumghéakﬂnuﬂhh@h is formed in the t hrough hol e.

opent e Se BrciBRETerdeciR HREGi bR, Fise onepige area
ecomeshemsgllef o esictassiars ad e;heyt@ frbth tthe augthdaslte i@aitle, the

|t
ﬁlﬁmﬁgﬁlh,o}l Mlj‘ltoge%rag% Ellrhe 3’2&1 Olrf{]fg‘%?ﬁ{ﬁe{aﬁﬁ prgcegzul s
si nmpl Asaadrashdt vHitbisi ﬁmmtegmuemaxrh?sa ﬁﬁrﬂﬁa@ﬂ‘uﬁﬂ@ process is
P e rea
§1E£p‘1? i PhE i@ dfs BEREED n R A HpefigE Rk can be
riovidadent . Because the val ues of the opening area on

fac i are
a1 oraoroaphs fheARbs ARPHRS oI EaT 8, Mefd omepie are
@@@Fﬁ@%pendently settled and wi der degree of freedom
for designi Qgth% Vﬁ‘hfe'sn mgtggfzﬁﬂ% rdrp%n 19rlfattc glde and

be obt ai ne hr oug
EPPY ﬁatﬁaeemd@oalte. eb@mébﬁ ermg :sue$ &ueﬂwfbtttheswfaeces can

15d Ciﬁdé‘;ﬁ’éiqde'i‘ﬁlys %m@@ ghaappidienesidle on&é%tﬁnﬁ%f't&&H ing a

anc still anot her - aspect e prese

I car.
3 W%\’/’ggtf"fléal ap ﬁWt%@%é@&utW@@@?hm% hol e, in which

t he t M@t@gbréﬁfeﬁ)lystlﬁaﬂﬁ'oﬁéﬁ MAe h3Wrd @ﬁﬁlﬁﬂéﬁ%rﬁmgeoetween
su rate to a ace of anot her sj

g"f'f: (%'Eﬂtﬁ(ﬂn@ Hde ag Sslurgary@rﬂ regm&h@"as@p offihe substrate.
Surf ade ffcotden@n@ith S8l aMehéh8shddt If tAP§HBhtaR@ntion, an

cones nall S essi o s the hol e goes. from
W%%rposer as a %flrough ﬂ ole, in which the through hole is made from a
surface of one side of the substrate to a surface of another side; the through
hole has a first opening area at the surface of the one side, and the first
opening area becomes smaller in succession as the hole goes from the
surface of the one side to the surface of the another side; and a conducting
layer is formed in the through hole.

In accordance with still another aspect of the present invention, a
manufacturing method for the interposer including steps of: preparing a
substrate which has one surface and another surface opposed to the one
surface; forming a through hole by performing an etching such that an
opening area of the through hole becomes smaller in succession as the hole
goes from the surface of the one side and from the surface of the another
side to inside; and forming a conducting layer in the through hole.
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surface of the one side to the surface of the another
side; and a conducting layer is fornmed in the through
hol e. I n accordance with still another aspect of thﬁFCT05018
present invention, a 30 manufacturing nmethod for t

i nt er poser |nclud|ng steps of. preparing a substrate

whi ch has one surface and anot her surface opposed to

the one surface; formng a through hole by perform ng

an et @dcagssUahtHi8 Qﬁaﬁﬁfao@@ﬁﬁg%e%&?f&f 11{thngst Qud hthrough
eco snaller i n succession _as

}%‘ﬁ‘éﬁhg trened by performing agriching saghy th%ﬁntcrp@nm ﬁa@@ of the

thifrot: lelﬂﬂl@'bb@(ﬁ 3208118 #OshBRLER;
3 me s n &0¢t FQ, épc_l_og%lghe surface of

onduct i in ough_ hol e.
SRSl ERY o fhas s Ry oo Chb EIGROT 1es pesdnside, the
aohauthngumyeh Qiael bs forrrsRd wavhder ha rmago&mn@fty hinQfHle of the

t ni ng .ar ea f t he econmes
lé?l ?%WE‘SBE@ gﬂu @ng fprfaﬁatlﬂéhg Givfca&h bele.
t he ones ai d&lﬂndafm@ﬁufd&mﬁhfgf aeehed fhhehanatd®osst Yehich is

RO R AT R oRLF ef UBeigh PhiFe tRrciign belsoan be

mvoerdeadhe conducting layer is forned in the through

hol fact t hod f
't or BORr R oile PARRIE Dot GhrR et he area of the

genengioédhermirfeeobn tthe dﬂ“ sidghatdlthe agas dfehe opening of the
ERE@&% an&§K§r$&$%g§h - hﬁ etching is performed such
at é" iih g

e area o of the surface on the
one siMerentefetablyr dw mfantdfecmpmg npthéd fhethes unélades a step

f b
RSt 00308, L0056 B SR i e ot
<ﬂ6bﬁﬂﬁ@éﬁdth@é@@huﬂbeOthe@mmpndeng area is constant
from tihe, &%&&Qﬁ&z wih lelt Qﬁot%%? ha%??zgii %)P t}tleh t%ﬁ%%gg?%g@{l{mn a

anot her si I n accordance w ano

- Banpfpctpriage frethode ot anferposennuichodingi Btgpm;ebﬂo@réparmg a

édﬂs@f&ﬁ@sﬁhldhn fhy %ﬂégséffggéf’ 28 Hﬁﬁﬁ‘?r p%ﬂg&js%g ﬁ@t he one

has one surface an anot er sur ace 0
Wéaf@né’or@m &c shrqughrbalp &yt hedfoghimlae bichpeg forchi tigat an

@én@ﬁ% Rir8 o§ ¥Rh tﬁﬂﬁighaﬁol%ooé?:eﬁws%lgfl&a'ﬁpgﬁéqégsﬁﬁra%uﬁ{% hole

hol Z l er in succession as

3‘198%“?4%& Qﬁth@r@leoﬁdestpdé&etwrf&c@ o the zawtbér side; and

fapaihen csmdacmagda élofrf‘%}{&tlﬁoﬁgﬁ%bqé' ng layer in the
t hr oug Ie At t% oi nt preferable that the

et chi 17 é’é’ﬂ% itisgrxaterable ﬁbat the etching is performed utilizing

dry etching. The conducting layer may be formed utilizing evaporation,
electroplated coating or electroless plating.

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
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dry etching. The conducting layer may be forned
utilizing evaporation, 25 electroplated coating or
el ectrol ess plating. BRI EF DESCRI PTI ON OF DRAW NGS CT05018
Fig. 1A is a diagram show ng a manufacturing procesg

of an interposer according to the first enbodi ment of

the present invention step 30 by step; Fig. 1Bis a

di agram showi ng a manufacturing process of the

biyndtepposer according to the first enbodi ment of the

rese i nyention ste by step; Fig. 1Cis a diagram
g howi %g'aq?{?aﬁ%faac‘i’@gf“%& ﬁ%%&% pfmppplacgering: proseserof the
1akErpbsimgecbediniretd thes fir&edbABRAEN 106f Eﬁl@p?e!ls%ﬁﬁ Rhvention step

H nyention step 5 PCT05018 by step; Fig. is a

f%ﬁ?hn1shomﬁng a manufacturing process of the
i nt er flager2 decar didigaho %Hlﬁvﬁlig’f st slﬁiﬁzﬁﬁfﬁcg@ﬁhgobaéd'égs of an
: t inveptiqn ste step; i g, is a diagram
BRERSRT A e a0 e Rl sRbodimgnpPthepesepas o ontion
accor digBA s hhidageanrid shghOQ ishepé oot threush El%%\’éo }NhiCh the
inwention: Fi 3Ais di agram.to show a shape of a
bRk R & terSef Rt et of L he
pr esefiigi 3B entai dimgrsmagpdvired; % E%lglpe%ﬂit'hé tﬁrﬁh@% gaﬁlto which

| : ofe .t he t hrou e.to [ e

t;ﬁg :%}rlﬂd{]a SB%B%%%F Oofftrhfa e eﬁ?lgcslglﬁ’fanﬁﬂ{}éﬁtaip\gﬂegs appl i ed;
Fi g. Eﬂgi§£aidi@gdhmwsnmmmngdngnmnn%anﬂﬂﬁmﬁ%gp&ﬁﬁaﬁﬁ ?f an
: j C [ ng.tq.the r enbodi.nent ..o
1RcrPgecr Ak BHERR 0 AECRERL S ibp Ry o7 Ehg pRORA dR ntiSh step
bd*l%gl@;am showi ng a manufacturing process of the 15

i nter er i r Lnent of the

prosentt nant oniagzed HRGANd dERRGRIRRY Brodcd of the

18HaRPPRY accarhuidettheifpyrtbranbedinodntt dfeheipresemoseention step
gf),di ng to the forth embodi ment of the present

Inventjion step by step; 20 Fig. 4D is a diagram

showi Adga4franefactigeray phowwes afmahefadtntisgppsemess of the

1BEEH68Eechedingerof fHe! R re B ABRENP L tHE pRES&S’ Thvention step
blyns\{:gg;t i on st gp

Fig. 4D is a diagram showing a manufacturing process of the
Interposer according to the forth embodiment of the present invention step
by step;

Fig. 5 is a cross sectional view showing a through hole on a
substrate of an interposer according to the fifth embodiment of the present
invention;

Fig. 6 is a cross sectional view showing a through hole on a
substrate of an interposer according to the sixth embodiment of the present
invention;

Fig. 7 is a perspective view showing a substrate of the interposer
which has the cross sectional structure shown in Fig. 6;

Fig. 8A is a cross sectional view showing a through hole of an
interposer according to the seventh embodiment of the present invention;

Fig. 8B is a diagram showing a manufacturing process of the
through hole for the interposer according to the seventh embodiment of the
present invention; and



10

15

20

25

30

35

by step; Fig. 5 is a cross sectional view showing a
t hrough hole on a substrate of an interposer
according to the fifth enbodi nent of the present
invention; Fig. 6 is a cross sectional view show ng
through hole on a substrate of an interposer
according to the sixth embodinent of the present
invention; Fig. 7 is a perspective view showi ng a

subst mag €9 of a Uerrant €5 PRSKAn a’:f_‘g?roMHLﬁ bt Qﬂsmg%%ogéroﬁrc‘the prior

ti.on structure shown in
ag?g%@nso % onal view showi ng a thr ough hoI e of an
i nt erposer according to the seventh enbodi nent of the

anat acBa g P BEoR SArtRe Nl R VN fHal

(ﬂhFﬂfSDMbo(ﬁmtdl ng to t he seventh enbodi ment of the
35 prese [ 8 g PCT05018 . Fig. is a
di agr anaéﬂ“ﬁr LtpBrdmet Ba-‘ﬁoxd%%lért@éa% Presentiavention

vl loe deambédecmﬂo h"@@)tenc%Eﬁ)TtMEc @AR@Y&M%QI& T, 1A -

E i ment rei nafter
IAEN% a%%%ﬁ%’?%f# g’ ’3‘?‘& S?ép PR HrRRRWACtHRIRAMTesess of an
infdrpobrer desmdite dowthd fiet esr@aboginhont be t@féc PR ﬁﬁfentlon
| are to
RS, AL, T GRS B A S o
SHCf&@Edlhgmtdoatlbm:kf pusthce o ik @eapax@ﬂ fahﬂ Qrﬁﬁ@ﬁgh hole 13 1is
rid:-ng Irs
g@i{g@%{&; gﬁgiesgwgos?f%t% e@i% ?1‘%8 néglé\hlﬁ PSR, tgﬁ t%%% }1%‘ iﬁwx?’ may
bg fhamledhafinge dapeswhoepacetr mirtioa it %ﬁﬁ@\hs he bhoﬂrﬁ in Fig.
| ( i S
1{%?]%8 Fﬁ(ﬂéo%qg fgg ﬁgaid'r r% glil ﬁ%}f sﬁg@i dgen gﬁ é}b%ulatmg film
WikieBds G@htséprdmt ﬂ@ndlrasﬁmgn wﬁnﬂnazd shohe subsﬂ}age 10%Acluding
t g he P his state,
AL QOLRER 50 1L et B e T s
g!Na%qu e jikefamdrisdormed iy spuibseniag cCYD 0mmt1ddzatgm
d I i
i n§| Né%ft 'TP ty%? (ﬂb’@%&?ﬁaé% ta%@l léj[;le% ggrlﬂg%lgblyr%)dlttermg
a@ t{% ,aﬁ@un@\)qbeot woxicdi hatd di. Wiklem ,thi irsayeing rialger is
f5RA¥A bnas %a@ﬁrsﬁllrﬁi | BY&f tHeSsu1fdt @429 1a§0F 14
t he Ilbﬁle gr ou S 16%/ouHh H q% f%g wher'e tnh i a9t @
base layar; fag ap, %‘P mp to ﬂow current for electroplatlng) 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.

~l':f’é)TOSO‘I 8

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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20 formed on the back surface 12 of the substrate 10.
Then, a seed layer 14 (a base layer for an el ectrode
to flow current for electroplating) nmade out of Cu PESFOSMS
formed on the barrier layer by sputtering and the Ii
(Fig. 1B). An electroplated coating is performed from
the back surface 12 based on the Cu seed |ayer 14.
This el ectroplated coating is perforned till an edge
isside af eh@ dhefughhieolel1ect ropl ating neets to close the
throu%g ole 13 at the bagck surface 12 so_as to form

t

an el AePPRY S £8P TREBOGIRAY opputier @bavenghewrsh Ti is

mﬂfzedeisaﬂiermirfetrddyéﬁahimybﬂmﬁﬁ bérimee out of Cu
(Fig. 1C). Next, an electroplated coating of Cu is

performed to the front surface 11 utilizing the
(2) SBedonddLmbediment i ng | ayer 15 of Cu as an el ectrode.

f
2 o e TR R e
2aisch drgrhecta ebrb\ataedlbalgﬁhgﬂigmgpmce&@ of &in lﬂi’c@lﬁfﬂs@ﬂ accordmg
e, ac is
LTSN R o -
a@dndtﬂ:umtt@gpd)sweha:mfoa@wa\h‘nlyt ti[w%agen@lfrabtm@ abehv@indin 3Gg. 1.
n e C
i B 10, B D SUED AT B SEEE o o

opif Suighnsubsira® 281 anfitbesbiough holdes esriudimeinh o sced layer
l.ized
12@:3 gélg(iecgoc?eb%ﬁer can %EGCHO 1?%‘3&%08&"{82)9‘11 %HOptl (4 & coating

Erfoelt- ment Next an explanation will be gi ven on the

SeCO”Th%ﬁEHd'lﬁeWthe Hi st e%nbt?d@le ltagfam 19, $ h?%yge tapd  the

nuf act uri ng process of an interpbser accord
im gdetedd ceaipgi lver wadeespordi Ay toe FagmetiDoof théesilicon

stibsghte qgoﬂhﬁ%ﬁibodﬁl@ﬂtttﬁg ée@&qﬁ)&sg% Hﬁ% %%?lloﬁglla 25 for

esrrestructure as shown i n errin
ﬁ%ro atipg amg} gh %@é@ﬁ@ﬁﬁ’@%ﬂjpmﬂg layeth26umte holde @a of not -

oh¥y UifHﬁﬂan? M &teddll GRA SURF! C?tﬁuzgg %ﬂ'@ +hB8; Eeh{150 P%has the

ole 23 is filled wth a seed
r‘%\?wp akedrcoatines@ny bp parfeamedat | ma@pre&lef@t ﬁb@lsaedehiyer 24,

tB@aldcbdel1ayer 28 or JB@MGPMth w&nﬁg 5l @Ehadi tarte& BSating

seed_J ayer . an ectrop] ated _coati ng
I?Péedfezéb a%?’e(ﬁﬁtﬁi“"entf Pﬁ%enerﬁltoﬁbe@ Ilf'@“oﬁxa@inbs teeed layer
ms[y i maglaboei 6ETu thel e diday aﬁﬁ sthaehest hedSerformed

kftEhe P 55 156 aeePhudietoiie by Eer Slectropiited coating.

(8) Third Embodiment

Next, an explanation will be given on the third embodiment of the
present invention. Fig. 8 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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only Cu but any material such as N, Cr, Au, Ag and

the like as far as the electroplated coating can be
performed. The material for the seed |ayer 24, 20 t%%Tosms
el ectrode |l ayer 25 for electroplated coating and th

el ectropl ated coating |ayer 26 may be different from

one anot her. For exanple, the seed |ayer may be nade

out of Cu and the electroplating of Au may be

perf Orﬂlﬁﬂlghuhﬁ lthel ABodd8es&skd %o?ﬁ&eﬁtﬂﬁ ﬁgee b tion is
e ropl ated_coatin
Iﬁﬁ% W&élm%tseREhéﬁﬁ ﬂaﬁh silicop pbsgiaferpson maerial for
Bljsﬁl%sﬂiﬁfﬁ@?ihéﬁ@ bnﬁodﬁlﬁggg"@%&tﬁﬁémitt h"b\régﬁéélbﬂfé're(’f g thé ré§trlcted
a diagramto show a s
Iﬂgé’n 316 eti’ﬁoé)é?s%c SRENHEOR oist REPLRPL éﬁbébl@ nﬁl@ﬂﬂatmg
wibstige Filﬁ@@@ Bht of Qt‘x’&ﬂhé %Dadssarﬂp %}bﬁﬁxe Ty ghedecasBE forming

I rst a iments, the 30 present
fﬁb@ nee t ﬁé%crﬁwdt g}@ g AeRBIEEY-havi ng t he
shape T\Mm@eh 1€ %beémMHim@m& @6@&@56@ APeRYEthd hs lanatlon 1s
sent nventlon can pbe substrate
AR Thé ?h‘}a&ﬁa i, Sihct iz mﬁﬁemgama&ﬁlagb into the

thiFoggh Id)e 1@Ijxérfo|irﬁlefdhb53 l&ébtf’(ﬁﬂlﬁté’dz chayhf Ol k@é@iﬁ"t 8hvention

in succ [ t he S
PR PRE P ER IR R cbere cEHO S KR8 f P RE AR TG PoHggmed by
a&)trolgsPplEabaA8atifgough i n t he above descri bed
enbodi ments, the explanation is made on the
enbodi nents utilizing the silicon substrate as a
(Wb Fenitdl Efdhoditleatsubstrate, these enbodi ments shoul d

h t ed d th
o esonrEft b i a3of, WINES Eives: G e KRR Rav et ot the
prgbentr atventre dlig. dA sBgh 43 agb athmiﬂs $apsphbwr stepl by step a
Iggﬁﬁfacbﬁ%ﬁ%&nfo%éy 9% ﬁIte cigoesek" g\%go g tﬁ% ?(%lﬁ‘éh embodiment

escCri ove IS no ssary
arrbe dirpgantsngestonb eBe&tmmg totFug éApIElgaﬁDom tlsis emloteliment

oRkhg sﬂ?&%ssdﬂétm%‘%g) lgé\l'lkl'g'?ig{rgflt Egﬁ"a&? 29%%81 eggack surface 45

mat érial_ I nto

igpxeppenst dtigd44dat Thepn, 2 %mmrsw&ue lhole e 1scﬁormdsdwhw&1dhas a
QNader tBst 'Ue%Bﬁl‘éstﬁnEﬁ En & % Coa?t %béé ﬁ?} R¥de at a

be perforned by electroless

sdP A IERBE R asEiAen axthe M%ﬁmr&catztbnf \ﬁhelsubet@tvew by dry

ét@hirfge o i %@déﬁﬁgée Qfy, t e, bésw%'gssfﬂ&u%@vﬁ{ét b&@nng is
- Fig. 4D are diagrans to show s

Rﬁéf UV ithg wewﬁt%fcoaﬂomﬁmnp@é eetchm@r@nndgtmns “of the

ikbopRUtER RTRRA LR Bhisotropic etching.

Next, a back surface hole 46 is formed which has diameter that
becomes smaller in succession as it goes into inside on the back surface 45 of
the substrate 40 by the same manner from the back surface 45, and center
axis of the both holes are made substantially into a line at the center
portion of the substrate 40. As described above, a through hole 49 is
formed havilig a diameter that becomes smaller in succession as it goes into
inside from the front surface 41 and the back surface 45 on the substrate 40
(Fig. 4B).

In this state, then, an insulating film which is not shown in the
drawing, is formed on the substrate 40 including inside of the through hole
49. This insulating film may be made out of SiO2, SiN and the like and is
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of the present invention. Referring to Fig. 4A - Fig.

4D, in this enbodinent firstly, a silicon substrate

40 having a front surface 41 and a back surface 45 P'Csr05018
prepared (Fig. 4A). Then, a front surface hole 42 is
formed which has a 20 dianeter that becones smaller in
succession as it goes into inside at a predeterm ned
position on the front surface 41 of the substrate 40

foymed by spluettirivgl, TV drh&kifiiARfonsur f ace 41. To be nore
speci he etchi ng |s gerforrred wi th appropriate

conbi ﬁg’lepo eoteed: ARy 46 ofhditpisnteeds aftbe glegroripted coating
leyehi e fonded hﬁsﬂ@lo‘f ehe Qﬁk&ugﬂ BBl 425q NeXt anaadﬂéichlfng area

R 355 Surcdre] 3ol BT et G Fhe insmachote 46,

48ront tiee h&ﬁnkaiﬁﬂg ﬁameby45p1@ﬂ‘ter1h§€(F$gJ bﬁl)f a%% tﬁ@s Mn‘t N§ecause the

ame e[. fr the ack surface 45, axi s
SR B, N P ROk et T Dot Spompgatoncave
aat int ﬂEe peiot elrt tpdﬂﬁologly,cxihet e dslfety aBe44Qanfse formed easily

hav ole 49 is 30.for avi n
iHSHE QRS AR b b AU Pt i zdind R B Foued hote
4@08@ lolﬁttbe firnst derfacentt hend thatbailr fadfacel Usasshiif@ing from

surface 45 on the substrate 40 (Fig. 4B). In
this state, then, an insulating filmwhich is not

shown Nextt hee edednwiplgied sodtingrd Gre thetsidstylatal 40ating is

TR 0B AL AP L o
confuctang 1F1§el" 94P@Ees0dB Cuf endethebliks pﬂtfbemedg(Fl@.V@D)r As a
r@%‘ﬁﬂ' Z@ld qgteryb cr e%?n&? effad aé/lfa 0%%’&10€iﬁgt Qv dsv%ecglsag any

the el ectr coat1 ng ers arecf or
gemerataon Hfokhgh Vhlﬁ enside mﬁ)tlamdhaw@tn hadig cli6ni 48y canele formed

Q&% e back surface 45 around
I#E%ilggrsgug%ﬁ | uf ré;gdfg he insulating film by
sput t erijogh Qgexml@)latwm tShmdpoabqut theceasseint wéich only one

thhs@siholohe 4Pis AAdRAS thRtade Qﬂﬁe&‘@flﬁ%d?ﬁ@h@ra plurality

poftio econes concave as In the prior
Otég rlb 9eSt4€e4§ééaY|b§f@¥@eds 47 can be for med

eaS' | Mt kRSl ggnﬁf ithe E(ﬁﬁ’t‘éﬁ%haf@i Qhﬂ@ thﬁgfﬂﬁ‘ﬂ P%‘MQQgh hole
he openi ng. of .t he through h
ﬂ’flacgz Onpp %bd@t Fsh elfoglaﬁfialaéth% “ceérﬁtphmgqg H@Wﬁvemby the

WS etthinplexherd heayeRchr ppdated tEQ@ta' g g@r of IﬂEe through hole
el ectrol e s@glate coating is Sr or me

HAgPRRSGHORGTE e 5 BaEdCHTHRE] shage] oy e #gough hole. To

thiedcdritearye Gydiled idng ét@}iﬁfg, 4heradeuph KdleaRht A etk rmined

Sh%p];ogarrrlege % rried be%ause the manufacturing control of the slope of the

through hole is easy.

(5) Fifth Embodiment

Next, an explanation will be given on the fifth embodiment of the
present invention. Fig. 5 is a cross sectional view to show a through hole
on the substrate of an interposer according to the fifth embodiment of the
present invention corresponding to Fig. 4B of the fourth embodiment. In
the fourth embodiment, the explanation is made in a case in which etching
1s performed from both sides of the silicon substrate 40. In this

embodiment a through hole 51 whose diameter becomes smaller as it goes
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result, the interposer which has the conducting |ayer
W t hout any 15 generation of the void inside of the
t hrough hole 46, 49 can be fornmed wutilizing S|npleg T05018
manuf acturi ng process. Though the explanation is na

about the case in which only one through hole 46, 49

is made in the above described embodiment, a plurality

of through holes 46, 49 may be forned. 20 At this

1mdetfrohmtonl§ cﬁiérﬁlﬁﬂ@éeaéﬁglé haht tsﬁ%fa%? %gﬁ%yﬁiﬂkoé@?ace of the
si de
BB ihri BV ETaith s Ramia Pt chbigert Hanmenty behing only
flplml)kﬂh&anfrbhatsu&tfﬁ:leOdilet]:Qslc sﬂi’t@nt é‘lﬁ%ﬁﬂ&epgd)ﬁ F?ﬁﬂfé@eﬂlé ?Brough
h?’ 1%611%&%%3 g% Or‘fﬁl’%fr‘%l"s ﬁil 1&5 7 & O cggge I{raggegmal inside of
thé rchugigmm 54 by tlae pm@ahsmm@sdsﬁ&tvﬁ E‘rl'ii@ c%ﬁ t@%g 4D.
e s
o g O RO R ICHAE 8 AT oot s s
bhlesd pnaheesepldapet, eanvid forb@&éa\lﬁly &1 bie Fodtth embodiment,
e res ent is a
aglrﬁgcglg | sec% ?fgzﬁ% Cg }%‘?No}l’ 61”3?1 511?% bl?nﬁ%‘?dé%leéﬁ t he
substrate of an |nterposer according to the flgth t
qgggg resent invention corresponding to
@lg ?ﬂp&ftﬁnxpourgh enbodinent. In the fourth
enbodNeght ,an hexdaphtinat wal ite rmdau m?thﬁSﬁlﬂtheMdﬁ’fbrent
des of the si
oEAER ey f 8 ALEREEATHARE M) 995, RToATE B0 S o
shpwse thrauah beleper dhe substiate r60asf am 1gt£&§oséxo?&ﬁ’fﬂﬁrfglﬁ) the
sur e Qof
sixthi d8boARMR AN LY 'ﬁr«%@ﬁ{ ﬁ x?cfrl a}% Hgg"sgﬁ)@ndlpg (oo, 4B of the

t he. back surface of"t
%%‘Mmbpdmgmts by perform ng the etching only from

Lhe oA e BLLSRD LY Uit s gpcr

Further, the throu . € con
B?/OIP? Irﬁﬂ?ﬁj:t]é’ebb e ey eoi ialidenpabetluf frént lsarface 61 and

thé 'b@bJE Rubflce 63loR%hE NS LR TR ot 4515 ﬁ‘i’é"'@oﬁxﬁh Fén%ofiment

en in this enbodl nent

haW&V?ﬁ dhe 5#\@@@?%@%9@» ar%@éﬁe@enhat ﬂ@e fond suaﬁa@a 61camd the
bhek tarfaed 62as |Ih)btﬁ§r bv'&r&@ %e?&%{ﬂ%tc? % 'Eﬁ@tsubaﬁrége EB%has a

ﬂ%ﬁg‘ﬁeﬁs L gc%hc%ﬁlﬂfg a%rﬂréhs%%%?f@e éé(lphaﬁalt Aipmeger| “aBeand the
hgleven tla bhtle stivfabbhep }ﬂisfi @Iﬁﬁétere‘ﬁb%e‘?@%< ®f R hole 63 on
tRE ?r%%@tsuir acergl ﬁas a de%th 1” and %}rlg i%lesgg toinqcr}]laelba\izlke&rf:ce 62
has a depth “t2” to the inside of the hole. As a result, a step portion 68 is
formed inside of the substrate 60. At this point, etching for different
diameters may be performed from both of the front surface 61 and the back
surface 62 similar to the fourth embodiment so as to form the front side hole
63 and the back side hole 64 with different diameters and to form the
through hole 69 at any position whereby a structure without the step
portion 68 may be formed as shown by the dotted line in the drawing.
After manufacturing as described above, the inside of the through hole 69 is
filled with the conducting layer.

Fig. 7 is a perspective view to show the substrate 60 of the
interposer which has the cross sectional structure shown in Fig. 6.
Referring to Fig. 7 in this embodiment, because diameters of the through
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show a through hole on the substrate 60 of an

i nterposer according to the sixth enbodi ment of the
present invention corresponding to Fig. 4B of the *%ﬂoans
fourth enbodiment. In this enbodi nent, the holes 63,

64 are formed whose dianeters becone respectively

smaller as they go inside fromthe front surface 61

and the back surface 62 on the substrate 60 siml ar

Hdle td%eafeotis R AED Git BB tfron HONEUES 611181 gﬁ@'ﬂgg@rsﬁrﬁf 8 62 as
nl)%é]e different at the front surface 61 an

APATE BHINE RT87 K campPasnaderarer af the frng sugface 61
tlhhﬁ stibbé natck 0fha@sea. By gks ea&ﬁ’anéemehh ewﬁ‘ﬁhg Rlled B8 the

TR e OGN L
Wiler hieigee® 3f tﬁféedbhﬁfdrr QM gl Q%rﬁﬂg Rﬁ&t}ﬁ aﬁﬁp% lav1rf(r1]1jg layout
Q%?Zbé hg)t{gﬁ)lee Rgl tg)éz grp%f ﬁsgl%z%ﬂsur Eac rp@g&m ﬁ)ec%uget &ipe of the

openlmg)poﬁ:&bn of ﬂfe fhebugh hohs6d és Q&s1§ﬁ@d wtlgek %@"bﬁ‘e 89ck Bhrface
ers

t f di-fferent dia be
Dér %r ‘rgr{eg Wzrnéi'[% I&?ﬁ %?trhtrﬂ{ég}FrWHfmgu?%% ¢FPaR e‘t1 h%‘lCh that
e@%kophmmﬂgaheuﬁizpsmmhws wollf hike fagpeétr£id @dithe'thrs8gh hole
S }n% the ; fé side hole 63 and the back side
Hipies s Heclis,

t dianeters and to formthe
t hr ougdit 1ﬂm$ goﬁﬁ tlie wiging GSiini Big. WHe pebforan ol vidGetfenals 66b,

A B, ke AR 38 AR U0 OF, T Bl TRt e
Cﬁﬁfiuﬂ'angllaymgﬁ]é@ideshehbboﬁ&bove the inside of the
through hole 69 is filled with the conducting | ayer.

Fig 7 is_a perspective viewto show the substrate 60

(8 Seventh Bmhodoment whi ch has the cross sectional

Thi s onpaat eaplafhiorbhvilho efbal¥l Bt LTEAR i fade] of the
Ppesogentigne B9g.atA it dergrame o showhe ciasestetsondlateucture
&%h@@db‘éﬁﬁt@@@linstﬂief &ﬁ%o@ﬁn@ﬁ‘t %ﬂﬁ.‘f%r ChdRER: \ﬁ%lo W rReﬁgrrmg

can be made W der at ont sur
13f’h h‘o’ a Atlﬁ’e thisc Rhediment,gthe BWQM]:S Lpole a?@dmnsemlsphemcal

oWehirE@ pbti&®ss or 7hhe tifd ﬂ%ht %U&fa@@ei 6188 e KD ace 75 of
T8y

ce 62 e i hdependent sett
E‘ gtrgte Fﬁ@éﬂ’gﬁﬁbp dyeal bﬂﬁr%?@fmmﬁdgit\mbdtcanmd pertion of
twerthﬁ@lg}ayl@wm can be obtained on the front surface
61. eqver gﬁ:au e si.ze of the_ _opening portion of

the tH% ghreughediolndé wallyéhe sabovhedesseibed shape,
renetetion 62 th@rél@@lﬁ'ﬁpléﬂtﬁféo‘ﬂqh‘?d i8 idPRYel Md iRPr6&ment of
PEEPar e Wi | SletarlpReor BB R (e ERPeRiGh holfurther
suppression of peeling of the adhered electroplated coating can be expected.

Next, the conducting hole is completed by filling of the through hole
76 with the conductive material utilizing the electroplated coating and the
like similar to the embodiments described above.

Next, explanation will be made how to manufacture the through
hole 76 in this embodiment. Fig. 8B is a diagram to show a manufacturing
process of the through hole 76 shown in Fig. 8A. Referring to Fig. 8B, a
resist 77 is located on the surface 71 of the substrate 70, and the opening
portion is formed on a predetermined position to perform 1sotropic etching.
By this, the semispherical opening portion 72 is formed on the front surface
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10 becones small, and the like. At this point, the
wring 65 in Fig. 7 is perforned via term nals 66D,
66c which are formed in the pads 63b, 63c forned on
the surface of the conducting layer filled in the
hole 63. 15 (7) Seventh Enbodi nent Next, an

explanation wll be given on the seventh enbodi nent of
the present invention. Fig. 8Ais a diagramto show a

7ar gRR. SeS’ﬁﬁﬂ?sE‘ﬂ §1t1é UG ?heﬂfzaf %ggﬁﬁﬁég?%gn 79y 'Jh tRkShack -

ngodl ment. of present I nvent erring
SErigce gR $1det1ﬁ|aé8%f%§tﬁdnerﬁhert, Héletammtghplmﬂtehm lﬁasﬁrformed

t§@6ﬂn§l@ﬁ%§rﬁﬁﬁn@91 RPRNiAg portions 72, .74 on the front
surface and the back surface 75 of the substrate

1
70 andtdhes ponbrioeming of thereylindmenl hode i thinemtustiment may

RPN ®fthetdiRve rHe‘éb'ﬂ’Be@ Qé@pe?:@tve BibQliHgst he
t hrou descri bed shape

penet 32’[0 hlaf t?é’oé’fséié‘??ré ‘P ?mb@dﬂmam%em&annﬁpw@made on
c&@@ist ithit eMeuRit o@fcyhtﬁaéﬁﬁh Qﬁ{fﬂi‘gl?fho‘l&e a8l QRLILAR "%‘h%dpresent
coat i.n ecte urt her ression of
1B‘é%‘?ﬁ1?1% g?‘gltdh%ofg@ﬁé?%am&{a F}&ﬁﬁea‘i%g NtagaRGA Yeetangular
og:)aopa@j” tygdn?l tﬂfﬁhg}%m@ @gg@h hd}gg:l tiké@ hol e Iﬁ conpl et ed by

il of .the thr ol e the con uctlve

mat er ﬁgﬁ oughy iy El?%&%f’ﬂ% d@?@&‘?‘?%ﬁl‘é{?%gm@&é%l %’ﬁ%ltl?’ﬁés made
ohni kasesi thialt atﬂle:@rfdhxemﬁ@bh@‘bf@ ars rfdﬂﬁt@dhhﬁdm?gqgle el8&troplated

nation w e how manuf acture fhe

Phibeo EIERE 187 ot euntion: mesentriyengpn dhguld ot be
rdstagriad tb ¢ hebe wneb atimehast aumd I‘(tge dondaeiifg dhydihehay be formed
g}@%gg&le@%g g6 shown in Fig. 8A. Referring to Fig.

reS|s ¥ is located on the surface 71 of the
subst fAtomghOin dmel abhee cakeemxhgd epotsddinRnits, é)Qﬂﬁﬁdtl@ﬁ i@ made

LSS R PR R RS TR0 P! o SO ot i

He(lijmfcb doby the elactirnplstedf w'aﬂalngl Zhé’@“f@%ﬁ&nvéﬂtwn ddould not be

h
Sl oi e B Py MY IPHG ALY,
edpAtsalppoplaging ehthevapquetioor med to form the
cyli nqrﬂoﬁ?[h ﬁgltﬁe Zi%ov dAe‘tscfl é (%H_lmetn%,n‘]—z)%gaﬁgtl]%ﬁ i made

cylindric e in
Aocases thpbJerrameced ﬁmth@yﬁbohcﬁees emfomneénbss utlT githe dry

dtfhinlae @H@V%rgﬁﬁr ' 1‘1’1‘%@1{1&%0 dél{ﬁﬂ‘% XPhRN altesﬂﬁ tjh%] MBdethese

cases that, circular or c rical throu
e&pn}épdt}p}qqt%e@n di pee fpemeng may be performed by utlhzlng the wet

etching.

PCT05018

INDUSTRIAL APPLICABILITY
The manufacturing method of the interposer in accordance with the
present invention can be utilized advantageously as a manufacturing
method of the interposer in which the void is not generated in the through
hole because the conducting layer by the electroplated coating is surely
formed at the through hole from one side of the substrate to another side.
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i nvention should not be restricted to these

enbodi nents, and a rectangular or a polygonal through
hol e may be used. 10 Though in the above descri bed PCT05018
enbodi nents, explanation is made on cases that the
conducting layers are fornmed utilizing the

el ectroplated coating based on the seed | ayer, the

pr esent invention should not be restricted to these
wrhediigent sivansijghe conducting |ayer nmay be forned

only by the seed ayer. 15 Though in the above

descri bed enbodi nents, explanation is made on cases

1. hataf iddel egkohgﬁ¢ﬁggducting material into the

through hole is med by the el ectropl ated

coat i @gsuha#éaqgr‘@ & has paatsusfrcehanpiharoturece opposed to said
dn%séliﬂfé&,echﬂcp althe88eR mglﬁaﬁ&&% t}ﬁ‘a g}lhﬁ'oxfn' Eé]]'g]in&le'@\yrface to

be  per f.or med by the el ectroless plating or
BV B8P Though in the above descri bed

enbOdlanﬁéHdSlay@i‘ﬁlrl@l@Etlb%rm@drﬁdzﬁl 1 oBBnRSES: dd}%f said through
}t(ﬁrmn fthe hr ough olels by util1zing

£ 0frif1d apg wiupkce s wgd pubp \?é‘?rtl on shoul d not be
restrisgt @@b&ﬁbdeheéﬁer G0 QU ERIY1 Stedalbatilg wRidH RY fB¥ed by

ﬁfﬁfrfor€e<§g{ utilizing the wet etching. 25

BERAAL SOEPIAYEABFEE TY The manufacturing met hod of

the [ rdrﬁblﬂ@ﬁﬁpé&%dta@iﬁﬁﬁﬂ%rlﬁgewmchr@(’ﬁf&ﬁd@i@éfn said electrode
i nve ilized, adva us
R AR (P RGP TR OATDE EhepuetpoeeroinGmeids tneill said
theodgh oot generated in the through hoI e because the
conducting layer by the electroplated coating is

surely 30 fornmed at the through hole fromone side of

2.he Bubsiteapeseraceondingrtosiladim 1, ¥3h&eTO 518 thMdAh hSle has a
oser _conprising: a substrate

i nt er
%13(% ﬁ%ése %erﬂ]eteggﬁ%%%ls HEPREr surface opposed to said

5 one surface, and a through hole paSS|ng t hrough from

f?a' dTﬁgeln% foé&fe a%gor(gﬁl"i‘é dtoaa%nqeﬁ W Jg?fr? gﬁl%fsegg 1&yer said

an opening
etlhqzt@g@eh 1ayWIfer electmipda tedecos timzarsl saidecloftrspliaded coating layer

gagg&ﬁp @hgggﬁgngggﬂhgyer for electroplated

coatln 10 covering said seed
| ayer; and

4.  The interposer according to claim 1, 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.

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.

6. The method for manufacturing an interposer according to claim 5,

14



10

15

20

25

30

35

an electroplated coating | ayer which extends fromsaid

el ectrode |ayer for electroplated coating to said

anot her surface side to fill said through hole. 15 2.

The interposer according to claimi1, wherein said PCT05018
t hrough hole has a shape whose center portion is

concave. 3. The interposer according to claiml,

wherein said seed layer, said electrode |ayer for

| ectroplated c L.Nng an ai d_ el ectropl ated coati ng
VYe%%f&}n B 5 RRBUEE 20f Riuinhe iy Sriaie 65 Gpgtoplated
coatiegdager fimecchil Begpd iyekrainsdid eseHBcakidee@siailVhother
aid el ectrode | ayer for

of .sai d, see | ayer .
S@F%@?FﬁﬁfHFiﬁd%%é?Pﬁﬁﬁand said electroplated coating
| ayer fameingade elattrofle diafterfentelemi@latdds co@Ind. toAclose said

r nyf act uri.ng ap .i nterposer conpri sing
t@?@‘g@%{’g atgsﬁaelggflfnsémgacgfﬁ@?’raﬁ whi ch has one surface
and arfotherz sard adectropposkdontingailayeenatidizifiacaid electrode
]égéping a through hole on said substrate; 30 formng a
seed |l ayer at an opening portion of said through hole
on said one surface side; and filling said through

ol 13N I | ated. coating | ayer. from .
o R A O Sth SRR LR BRAT {0 Eing £ Maim 5,
vahenee sagli sfepcef Hirdeng tB6 throdgle hobt hoduder a step of forming a

RTED TR SRl EL PPERERBRSRE PUhoCar o I ugh

hole by form ng an el ectroplated coating |ayer from

TR OB OPRE A 1 4 cim o

eherein aad sagdlayey saidelachysidat ledte dort plegtnoplatiedswating and
dd @1ec§rc¥p@ét%‘d%alﬂﬁigela?ﬁr a8 ﬁlﬁ@)%lg’(fff tﬁ%%aﬁiéjﬁatgﬂgl.

formng said electroplated coatin ayer utilizin
said electrode layer. 7. The nethod for manufacturing

AN ITREROIRH RECRIaHUTCHR] @rﬁi@erﬁ)éé%r"@(%?&ﬁlgs @(% laim 6,
S%g§¥0f formng t e,%hro h 'hol e .includes, a step o
FRFIRRGT deatHigy @Jr:%aﬁ SRR eafitedectpene Jaoer Betelegiroplated
doariev and8sarih @lémi@‘l?gtefdo codBANT BELHT 4R ndHd HhE" PO Wfferent
A5gqrding to clarme

10. An interposer having a through hole wherein:

said through hole is made from a surface of one side of said
substrate to a surface of another side;

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

from said surface to inside and has a second opening area at said surface of

said another side and the opening area becomes smaller in succession as the

hole goes from said surface of another side to inside; and

a conducting layer is formed on said throilgh hole.

11. The interposer according to claim 10, wherein the first opening area

and the second opening area are different.
12. 'The manufacturing method for the interposer according to claim 10,
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wherein said seed |ayer, said electrode |layer for

el ectropl ated coating and 15 said el ectropl ated

coating layer are nade out of the sane material. 9.

The nethod for manufacturing an interposer accordi nfCT05018
to claim6, wherein at |east two of said seed | ayer,

said electrode |ayer for electroplated coating and

said el ectroplated coati ng | ayer are made out of

er ent 0 rial oser vin
wEherb i Rt B oIS s BTN F BT S Ha RV ko frey same
opunfr@:&re@f baneeaisded ofirfaaedof stibshealide hadasasdbhatierafide.
anot her side; 25 said through hole has a first opening
area at said surface of said one side and the opening
18 edAbeveresses Malviey aithreuglc Bski, erheasint he hol e goes
from to insid d has a.Seco
area g?{(ggﬁgg% ﬁé&% o ™ %%%o?h%?r 2fue° aﬁa tﬂge of said
1n{FepDsEy taraeauﬁewnﬁsnsu}mklséde,i n succession as t he
hol e r_f anot her s|d i nsi.de;
and Sggﬁstﬂrroggh%%llg ?13 f%zgs% op nm %r tssaal %umfaézﬁ gﬂ# sdld one

_ a condtcting fayer
shid, andlaaldTﬂmestlorptegn@aeqsa be«mneis agraller chaiurcd®ion as the hole

g‘@gg fd o g? F%Haﬁ& o?gggi [I]%e %I[(%e 0 rr%(n}gf&a%? c%egi%]aqdo egh&g side;

area are erent uring
the interposer according to claim 10, 15 PCT05018

wher eigh., ﬁh@m&%ﬁ&&’&ﬁm%kﬁeﬁﬁ 1?&}8%&% hol e part

havi ng t e sa openi ng area surfaces of
sai d one side and sai d anot her si de. 13 An

140t enpRSeho AW Iﬁanafééaﬁ%%m rpdMaeT, 8 rosifidls

f:
thr ough hole 1s made froma surtgace of e si g g%qso
sai d mﬁpferrlpgseeﬁubetrate oyiigh ehagt oawtuﬁﬁqcesaa@ anpgher surface

(&,?,bgé&gbomégnggﬁrﬁcél rst opening area at said surface
said one side, d said first opening area becones

smal | §Prmmngs @c hreoiedn hale thye pRBfosming can fatehingaisgch that an

opehlaearef obadid tﬁF@ué’ﬁ deld Becoidd sHANECH Shc®ai®n as the hole
anot her s acon uctln | ayer is forned

l
@sﬁérqmrsaugﬁuﬁa%oﬁ 321d onerife 3@ ds ?mﬁﬁ@ﬁa@fwmgawﬂamther
dité es pases; sanpri sing steps of.  preparing a substrate

o { hdBREEE PR R G RGO BUIRNGTE by
perform ng an etching such that an

15. The method for manufacturing an interposer according to claim 14,
wherein said etching is performed such that said opening area of said
surface on said one side and said opening area of said surface on said

another side are different.

16. The method for manufacturing an interposer according to claim 14
further comprising a step of forming a through hole whose opening area at
said surface of said one side is the same as that at said surface of said

another side.

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

preparing a substrate which has one surface and another surface

opposed to the one surface;

forming  a through hole by performing an etching such that an

16
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openi ng area of said through hole becones smaller in
succession as the hole goes fromsaid surface of said
one side and fromsaid surface of said another side

to inside; and 20 form ng a conducting |ayer in sai@gcT05018
t hrough hole. 15. The nethod for manufacturing an
interposer according to claim14, wherein said

etching i's perfornEd such that said opening area of

e,side and eni ng are
of g e P FRiLR s FIE biedifes ReErdn SRS i e hote
goed frerrentid élﬁcfadéhef smtdhad §ide towaud ackfice nd said another side;
a'h?terposer according to claim14 further conprising a
ep of formng a through hole whose opening area at
sai d hunfinge amdsetichgdagesidsaidsthirbegk dke.as t hat at
said surface of said 30 another side. 17. A method
for manufacturing an interposer conprising steps of:
1Br ep&he ngethaufist manefadtiicinghas interpssef ac®rding to claim 14,
e t e 0 urface; 35
r rﬁ@lnéalalénc%ﬁ%g g %E:%‘Qr’g%d 19t1f1%1nrgn($rl¥ S hing: L ng such
that an 16 PCT05018 openi ng area of sald through
ol e I i 0
1P o B AP T S MR B DR R e B %faflm 14
wawireling Aaidhetieps Pl éormiagds#id ravindyctingolagar tis wgrfoayed ifilizing
0 nuf act uri ng
an(gﬁ%gﬁhgggf é%%?’ I ng toqnﬁggﬁﬁg%glﬁﬁﬁgggin sai d
etching is performed utilizing dry etching. 19. The
nmet hod for manufacturing an interposer according to
claim14, 10 wherein said step of form ng said
conducting layer is performed utilizing evaporation,

.electroplated coating or electroless plating. 17
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