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SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD OF
THE SAME BACKGROUND OF THE INVENTION 5 Field of the
Invention: The invention relates to a semiconductor device and a
manufacturing method thereof, particularly, a semiconductor device
having a via hole penetrating a semiconductor substrate and a
manufacturing method thereof. 10 Description of the Related Art: A CSP
(Chip Size Package) has received attention as a new packaging

; ' C ears. The CSP is a small package having almost
s R R o R b A T S S B b ane
in it. A BGA (Ball Grid Array) type semiconductor device has been known
as a kind of the CS%A@*E}E%QEE%E(@% | Wﬁ%ﬁ{ice has a v_viring
layer connected to hrough a via hole
penetrating a semiconductor substrate. A plurality of ball- shaped
Field SEAdYctveterminals made o_f metal such as solder is arrayed in a gri_d on
the back surface of the semiconductor substrate, and these conductive
terMiin HIEcatoe spipss e s aheqpdtcefedarinteanthrouev fhesuwiming ¢glyat thereof,
pamcm?oam&mmmw&amg}é ROHMES AR BRI PRIG RO SAURMEBtrate and
each of the conductive terminals is electrically connected to a circuit
a manpfasripgmethod fierspdring patterns on a printed circuit board. Such a

DescriB@h baBesesniaRNgrctor device has advantages in providing a large
of .conductive termjnals and in reducing size over the other CSP

number )

type %%W&&%E%f‘o YhoraIe T gL L ARSI Ehidie B it B legyaglogy in
recentaedra QRE(RIUA Mail Package havinic il havetlrad pinsughdprditrudinghly eihose of

their sides,. Figs, 8 and 9 are Gross- jonal views showing a structure .
wsen T i TS A R G 4 s
been keioowingakpefiplalFBf a pad electrode in particular. A pad electrode 52

is et prlelonisirge elasemisendygior substrate 20 with & first on its

front surface through a via hole penetrating a semiconductor substrate. A plurality of ball-

shaped conductive terminals made of metal such as solder is arrayed in a grid on the back surface
of the semiconductor substrate, and these conductive terminals are connected to the pad
electrodes through the wiring layer. When this semiconductor device is mounted on electronic
equipment, each of the conductive terminals is electrically connected to a circuit board, for
example, wiring patterns on a printed circuit board.

Such a BGA type semiconductor device has advantages in providing a large number of
conductive terminals and in reducing size over the other CSP type semiconductor devices such as
an SOP (Small Outline Package) and a QFP (Quad Flat Package), which have lead pins
protruding from their sides.

Figs. 8 and 9 are cross-sectional views showing a structure and a manufacturing method
of a BGA type semiconductor device, showing the periphery of a pad electrode in particular. A
pad electrode 52 is formed on the front surface of a semiconductor substrate 50 with a first
insulation film 51 interposed therebetween, and a first protection film 53 having an opening on
this pad electrode 52 and covering the first insulation film 51 and the end portion of the pad

electrode 52 is formed as shown in Fig. 8. The pad electrode 52 is connected to an electronic
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insulation film 51 interposed therebetween, and a first protection film 53
having an opening on 30 this pad electrode 52 and covering the first
insulation film 51 and the end portion of the pad electrode 52 is formed as
shown in Fig. 8. The pad electrode 52 is connected to an electronic 1
circuit (not shown) formed on the semiconductor substrate 50, and signals
are sent between the electronic circuit and an external circuit through this

circuipabEIBSHOIR HadAfian the eleshRic Clidditisformed 98418 are sent between the
semiconductor substrate 50 through a wafer, process oé a semiconductor,
electronig & ﬁ%uletfélégﬁ%axttgrgﬁse%ﬁc\%}ﬁgfhoglggrﬂ?ﬁ?ﬁ'ﬁiee&%%?r%en? circuit 5 operates
norafiglyhtithisotime;jraum&aiuning o eeﬁﬂdsﬁmm@mdbgﬁmﬁm@kwm a wafer
procefS S AUIREE! Mg Pad elecliade SEUIRING RERing RIGYIACC Qi
the first protection film 53." Although only One pad electrode 52is shown
operafes Rig 8y . phir i tioipadrelsoniod esS2eis4istballyefommechordheith the front

surfacSIPIROPAY 9}9&&}&#@%&&9&%&%@%@%@ 5@@@8@5-{{% %@&J&i@giaﬁﬁg 53,

54 is connected to an LSI tester 100. A'test signal is then sent from t

Althoygly qaktens oedi6! erasiedtrsniborencidiin thra ijrahey sl ringradedid Bactually
forme@ the Radcsleririe pdidRGing H%'s%@%%%%{e?ﬁiéfﬁx%aéhfﬁm% 54 is

signal from the electronic circuit in the reverse course, thereby completin

connefigdiostnrh8bisakemh et of e eedehisrhcreiifr vhehsemibisistdid} o the clectronic
circuiSiBsii ehbheprmpigting dhesaboveHe shangasusgy @,‘Mﬁﬁﬁﬁﬁl@lé@ﬁer 100 receives
subsequent process, and.then a via hole, a wiring, a ball-shape .
A resD RISk DTS ST Y6 RPN U Sorib BBl gaghe test
measustistradé thé dersuppeitingtthe semiconductor substrate 50 is attached on
the-front surface of the semicanductor.substrate 50 with a resin film for
L B R TR oy e e g o e
subsequsies Bopenstdtihgntheiskoconduom rdulisttate:0dsdanivedermsedand so on
are folf UGB GRS IRAINGRIERNSE Bl B MRNOROLARGIE N W bsate 50
surface of the semiconductor substrate 50 is forme , and a wiring layer 5
is attagyd ennbeleentoutfech af khsudaiecofiseopath sisttiitiv B areoudHnhondgachment

55 PRI BRGEXIRBIINGLRIRihe Paskshufage Qfithe serucandHEIor.

substrate 50 is formed. Then, a second protection film'60 covering the

semicopeietey; saRere Pl is donmesh dusesmdunsttaiesblantBraviinathe pistsiialion the

via hole 57 and the back surface of the semiconductor substrate 50 is formed, and a wiring layer
59 connected to the back surface of the pad electrode 52 through the via hole 57 and extending
onto the back surface of the semiconductor substrate 50 is formed. Then, a second protection
film 60 covering the back surface of the semiconductor substrate 50 and having an opening on
the wiring layer 59 is formed, and a ball-shaped conductive terminal 61 is formed therein, being
connected to the wiring layer 59 through this opening. The relevant technology is disclosed in
Japanese Patent Application Publication No. 2003-309221.

In the described BGA type semiconductor device, however, the pad electrode 52 is
damaged since an end portion of the measuring needle 54 is in contact with the pad electrode 52
by pressure in the test of the electronic circuit, and this damage easily causes moisture infiltration
and corrosion of the pad electrode 52.

Furthermore, since an opening K of the first protection film 53 is provided on the pad

electrode 52, fixing of the pad electrode 52 is unstable in a vertical direction after the via hole 57
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the wiring layer 59 is formed, and a ball-shaped conductive terminal 61 is

formed therein, being connected to the wiring layer 59 through this

opening. The relevant technology is disclosed in 25 Japanese Patent

Application Publication No. 2003-30922 1. In the described BGA type

semiconductor device, however, the pad electrode 52 is damaged since

an end portion of the measuring needle 54 is in contact with the pad

electrode 52 by pressure in the test of the electronic circuit, and this
: e | s.moisture infiltration and corrosion of the pad
S R e et o Beugyos oo v
héirirs@ e prolikiabieonahelpad iefeorotie Bafbdng aidte padngictrotie BPluence of
of® siebigIA \RUICRk dkeglionafiatdheeshglena 2 s famed. 4 | B asa

pad electrode _52 warps at its center portion or cracks in | rse case by .
PhoOtRESstreiEH Epdane vinenbrest farferties e raiséc 41bondretsecond insulation

nexavpieiRidhednfluencepl the hratysatment whenhe 8860Rd had elecirode 52.

insulation film 58 is made of an organic film such as a photoresist, a
TRy e iR rUS D B SR FYIOSERinY Bt GRRFCAINST The second
insulation 5 film 58 shrinkg igthisireaiment: and dewnward tensile stress
occurs to the pad electrode 52. This tensile stress causes the pad
electr@d@@mm‘g}m fisscaspert Sn MPARIY: DFTHE, INUENTIONd®! a method of
HAERCANGE YA Bk asRaet RLIBEAESEAL eniipP. Reds Riavided. 2
method of "manufacturing a semiconductor device, comprising: providing
CRIPEIFIRE ﬁﬁé‘ffﬁfé’@%%‘@Wﬁsﬁ@ﬁ@@ﬂi@@ﬁé@é@ﬁ%ét@ﬁté et surface of the
S IBSIHNIG el isnased pria front SUFRES:OF thensemIFRAYEIhd connected with

substrate, a first pad electrode dis&gsed on the front surface and

hecriFrdels fihitRadeecauorrelmtintle disesAdP il Sletryaice and connected
wilis pesaeandhedion suriace andcennestath witnthe dirstpad elecliodesver the

forming a protection film on the front surface so as to cover the firstpad
EoRArle R O GGV &P VAt BhePSeEBt e SRS BHIGI Teasuring
neadlasuringtds wakdie ucontactsuithdhepaldaiiheisacone: Radeplaciate protection

t coyered by the protection film for testing Hheﬁg@lgg_gg{ca%iégpist&_face of
exposing the first pad efectro a Urface 6f g .

thatis n

ﬁ} Ot e ClrcUiE exposi St

X TSt ad Bettiade HBT AHREK 5t

the semiconductor substrate; and forming a wiring laver on the back surface so as to be in

contact with the exposed first pad electrode.

In accordance with a second aspect. there is provided a method of manufacturing a
semiconductor device, comprising: forming on a front surface of a semiconductor substrate an
electronic circuit, a first pad eiectrode and a second pad electrode that are connecied together;
bringing a measuring needle in contact with the second pad electrode for testing the electronic
circuit; attaching a support body to the front surface so as to cover the first and second pad
electrodes; forming a via hoie through the semiconductor substrate or the support body so as to
provide a conduit for electrical connection to the first pad electrode and forming no via hole to
provide a conduit for electrical connection to the second pad electrode; and forming a wiring
layer so as to be in contact with the first pad electrode through the via hole.

In accordance with a third aspect, there is provided a semiconductor device comprising:

a semiconductor substrate comprising a front surface and a back surface; an electronic circuit

Lo
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the semiconductor substrate; and forming a wiring layer on the back
surface so as to be in contact with the exposed first pad electrode. In
accordance with a second aspect, there is provided a method of
manufacturing a 20 semiconductor device, comprising: forming on a front
surface of a semiconductor substrate an electronic circuit, a first pad
electrode and a second pad electrode that are connected together;
bringing a measuring needle in contact with the second pad electrode for

' | ircuit; attachi S tp the frant surface
e T
sapoiefieie sebrisnandtow substiatbode: theasupporpbofy setermdbepBnection

dRrvide,a gRAAWE iprsleclicalsonnestion:ta the firstpad.electraderant.cironic

forming no via hole to provide a conduit for electrical connection to the
CisgEb i paglettetede: ErnEtiTnAgEa Witk RysrEacasne preusnhtaih the pad
eldith thadirst pach rleshede thinughuthe v ia,aole s Haaesaridansenyitha Ahikdhe in

aspect, there is provided a semiconductor device comprising: a

CUASBHBRIAPL FRAFRRs LBmiBIREIRG QISR SBirface and a back surface;

an electronic circuit BRlispasedcrItadRy SUHECBRASVPRORING body
attach(Eth the front surfage of the semiconducté)r subsirate and having

Via hola i EIBB1S Jof SRR PUSRAGEIBR EHS5cRet 5P ERETGRL O he

irsunfé@e so as to cover the via hole and connected with the electronic
circuit;-a pad electrode for testing disposed on the front surface and . .
oA e A G B S e T R A o s o Tomime |
layer dispcsediiertheseidiholeserasitbibeinloogritactiakh the pad
electrade (o] @darnal canestion BRIERRERC RIBION OF Iy
DRAWN%S Fig. 1is a plan vﬁJ.ew o%lgw%qle%é‘r%llggﬁl é\'&%?lgg%},%%“g n&nthe
seapifsodinender wreoitermbad neRig! thisiarereivargement view of a
portion enclosed with a broken line in Fig. 1. Fig. 3 is a cross-sectional
view of Fig. 2 along line X-X. Figs. 4 to 7 are cross-sectional views
showing a method of manufacturing the

3a
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semiconductor device of the embodiment of the invention. 3a Figs. 8 and

9 are cross-sectional views showing a method of manufacturing a

semiconductor device of a conventional art. DETAILED DESCRIPTION

OF THE INVENTION An embodiment of the invention will be described

referring to figures. Fig. 1 is a plan 5 view of a whole semiconductor

device when a wafer process is completed, Fig. 2 is an enlargement view

of pipoISiendeNsiosesk LR RIDKRRIINR NG hetdd bignahiFRGIAES

se tlonal VIeW of Fig. 2 alo line X-X. An electronic circuit 30 (a
Semlc%%rﬁ%%‘n 1465 m?egp e L?if a first pad electrode 3, and a second

pad electrode BDEispbged Déacm@ﬁtﬁbbéﬂ?macﬂrﬁd@maﬂdmonnected

thereto thrqugh wiring.20 are, formed on nt sur eofa .

seégacon%%%%gr s% i%%{g" r%%dgﬁlffbsn%gﬁ%rt ﬁ{rmg a,[; %%SmFIL—% é.lsla plan
view ofridwhofhefinsondet eledtroderdiis a pattforede ivalccopinedting. ard an

enlargEARAEGIEY 52 INRRIGEURNIL &Ireki 2BV ERaMENg 21, TH Bt 331@%'%{‘(%?
are sent between the electronic circuit 30 and an external ciféuit throug
sectiopbvipgt piald &8 ehsrd i8¢ Fh& second pad electrode 4 is a pad for

measuripgdhie &L%Q'EE%@@a“déﬁ&iﬂoﬁ@u&@@&@@é}q%'€1Fé{ﬁ%j'ta3@r§§ Pg‘a,reléztrode 3, and
ex%ﬁ{)le a CCD (Charge Coupled Device), a%(r;ht receiving element such

a secopd pilelficirederdytisponed ncar ReiGht enrlsdivuederand dsupRtE Bestindhrough a

wiringeieQIf@mﬁﬁéf;CUﬂ% e iuﬂﬁw&falmﬁﬁdﬁdaﬁagsﬂmt&&%q Hﬁaﬁ?%@ﬂ%ﬁ@@ the like
4 are for a first atjon film 2_on the front surface of the

as Shog‘&fﬁcc}ﬁa‘i?&f{?ubg% *ip@éﬁ? O SRARGA BF (USRS e, i

connetiel @mohs«ﬂeaﬁmnalmm ehRigodhlheifiist pad mactﬁpdgxﬁlatafb @t between the

secand Iectr are formedb Sputtering alum for
et A R AR R 0 50 pad
electradedl atiopafil flor2nisanade dfe ﬁiccemmmlectatﬁmco"?hemheﬁfdmn cardit 30 is, for
XE Y OR% S PIGENEF DOl RROWE Y URL I, 2 136 ared
exam orr‘jﬁe?% (E aCVD 5t@]od or %hgllée Eﬁo{%ﬁor},g t%e {f%sefn({lr%%nkfaat?oar? fraﬁe ey
SCNSOr{HE #l@%&ﬁl@kéwe’@él%ﬁ&%naéﬁl@ ptiwrcﬁi@@flﬂmcsemm pad electrode 4

aNflpe first pad electrode 3 and the second pad electrode 4 are formed on a first insulation

filim 2 on the front surface of the semiconductor substrate 1 by thermal oxidation or the like as
shown in the cross-sectional view of Fig. 3. The first pad electrode 3 and the second pad
electrode 4 are formed by sputtering aluminum (Al), for example, and preferably have a
thickness of about 1 pm. The first insulation film 2 is made of, for example, a silicon oxide film,
and preferably has a thickness of about 0.8 pm.

A first protection film 5 is formed by a CVD method or the like, covering the first
insulation f{ilm 2, the first pad electrode 3 and an end portion of the second pad electrode 4 and
having an opening K exposing the front surface of the second pad electrode 4. The first
protection film 5 is, for example, a passivation film made of a silicon nitride film.

Then, a measuring needle 54 is brought into contact with the front surface of the second
pad electrode 4 through the opening K of the first protection film 5 to execute a test of checking
whether or not the electronic circuit 30 operates normally. The measuring needle 54 is
connected to an L.SI tester 100. A test signal is then sent from the LSI tester 100 to the electronic

circuit 30 through the measuring needle 54, the second pad electrode 4, and the first pad
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25 having an opening K exposing the front surface of the second pad

electrode 4. The first protection film 5 is, for example, a passivation film

made of a silicon nitride film. Then, a measuring needle 54 is brought into

contact with the front surface of the second pad electrode 4 through the

opening K of the first protection film 5 to execute a test of checking

whether or not the electronic circuit 30 operates normally. The measuring
electld’&aﬂaﬂ“lﬂﬁm cannaced-teias laSésﬁﬁﬁ{% s’k@ﬁai&tﬁﬁﬁ%ﬂitl@ﬁhﬁﬁr&@iﬂBO in the

e et L TR O L e
since andlthmtisahteétbc &@@smu@mecﬁeré@mmwwmmah@mﬁmmmcu ode 4 by
pressu%rC[H%t gég Hdt S BRYGS8."2WG 'i%j eJ?cP %P %ﬁ%ﬂ%ﬁ‘& gﬁsct)(? ﬂglaﬁsalijzgls tgldamaged.

the electroni CII’CUIt 30. At this tln‘\’e since an e ortion o

Therefofsasyiing e seerBipnstiplessradiet withodes béébﬁd@%@lé@tﬁb@émwectmde 3
does nBIRISNIS Hhe Becand Madslestrade fis.gdamagesh Pt the it Rad problems.

electrode 3 remains undamaged. 5 Therefore, even if the second

pa
eléttigdbispeiteTRs 5 tHasRavke leHemmrsr pracsiingrorily 3 afoibs fient surface

of the SOHRARIABG IRuS 6aR URKIPMASIBARGELINh SRR HINUETRINAI BRI body 7
problems.. After this measuring test, it is possible to form a supporting

is formpgel o5 il THSHCS AR oiRRndupiE SHbRIER S, Subaiesin é?cy@mm@wed

therebBeeds. aWabows iebignd JRiSiSHD Mﬂ@tb@d@ixﬁngs@ﬂ@ﬂ%ﬁdo@ra thedeaittsive

f th duct rs tratel ith a resin layer 6 interposed
clemery Do RE RGP el R 4B R F GBI arent material

such agldmenidrea tighefemmweieimlﬁhi‘s the sligitarited edyemismmaddight tonissive
eleme%‘ﬁqmg'e SrHRPBREL "?t %%%e”ég“s"aﬁ Q%%&‘é Q?at%%%'s SHEH 8o dlass, When,

e électfonic tircutt 30'is not a g eceiving element or a lig ‘emissive
materiglefiathetiersup poring bbdystdsnibesepposarpodade dhe anspangitody 7 can

be renfFITRASRACEARIEHAL, ERTIAEIIPIC {0F, Jigx b used as the

supportlng o} his supporting body 7 can 15 be removed in a

sub§Ey Jeqq‘-lemé‘@@ésc@r Retesis e isiaaeritidmeober (peserdhdy dry-etched) from
its bacREIHGLAINGI WY Hﬂf%tejl 'Wﬁ@%@‘é%%l@@%ﬁgtépﬁi%@ﬁg’ qung@@&dglhcon

from its back surface as shown in Fig. 5. When the semiconductor

CHF: ayhérfikte s b o oF sictibing e St alnkstebin b e st e dingfamennyia hole
8 penc@amf@ibecacaiehing. shbis-AtchighatMs\Wa-Bel o its front surface in a position

corresponding to the first pad electrode 3. The first insulation film 2 is exposed at a bottom of
the via hole 8, and the first pad electrode 3 is in contact with the first insulation film 2 thereunder.
Then, dry-etching or wet-etching is further performed to thin or completely remove the first
insulation film 2 exposed at the bottom of the via hole 8. Alternatively, the process of etching

the first insulation film 2 can be performed at the same time as the other etching process
described below without performed at this time.

Next, a second insulation film 9 is formed on the whole back surface of the
semiconductor substrate 1 including in the via hole 8. The second insulation film 9 is an organic
film such as a photoresist, for example. In this case, after the second insulation film 9 is formed,
a baking treatment for setting the second insulation film 9 is performed. In this process, the
second insulation film 9 shrinks to cause tensile stress at the first pad electrode 3. However,

since the first protection film 5 is fixed on the front surface of the first pad electrode 3, the tensile
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8 penetrating the semiconductor substrate 1 from its back surface to its
front surface in a position 20 corresponding to the first pad electrode 3.
The first insulation film 2 is exposed at a bottom of the via hole 8, and the
first pad electrode 3 is in contact with the first insulation film 2 thereunder.
Then, dry-etching or wet-etching is further performed to thin or completely
remove the first insulation film 2 exposed at the bottom of the via hole 8.
stress Altefinatbddly tHediprqess obefihinphe dirsttinsufatopfilae2-eae De&om warping.
Then, erfS%E@n(%E% I?St liggosaft;ﬂ% 'rlrgep %}he q;[her etching Brocess 25 described

bGﬁOW witnout per ormed at t?]lé |Fﬁie.yl\%%t?sglgeconae‘lfns?ﬂgi%ﬁ %I ﬁ'\S%CIOSnd

insulafomido Orethe then lvdickesurfack 6fimgnwnﬁcam§ﬂxﬁb_a@ubsﬁm9f th_e first pad
electrdBHIING B the ¥ia hole, & imﬁa%@%%};@%&% Qé@? S QIgR0 ([

_ such as a photoresist, for example. In this case, after the secon
semiCoRUIANICHTIITTS isdotibedidatalaidhe emmbeatior setting the second

instyjation il QuiaReriormedainthis.peeessiithe 30:eesend dasviationilMiticon

9 shrinks to cause tensile stress at the first pad electrode 3. However,

nitridefilee 3 fitey frotadasnaiiny B sked &y trampls: Joribissaseiradmist iser (ot
showngliegtieael 3nthe tensile i atess fMremavetdythediistnratactian diMhadeing the

. prevent the first pad electrode 3 from warping. Then, the second .
first “ﬁﬁfmﬁoﬁm?ﬁ“&% DHERHHAY BY B BBLETL LA IAY AR i ny <hib flghing

using insulationafita® @ik botaradfifdyvjeehold B issemevedeanthihebagknple, but

surface of the first pad electrode 3 is exposed. The second.insulation film
the o B o e TS LB Al a L i ode
3 can bhegidexatiitfltasivptihoteSnd hewdeton flinSutatide fildewwatanf e niateloR and
remon R EHER PINEIIMFIR A iicon nitide fim (SIN fim) by a

pl D method,

sma CVD me or example. In this case, a resist layer (not shown)
is Forpherdvaring & secHheomsisiatidn fierbackandfise sbberftrinsadatenitfitn Dthrough

the vidIRALEING Q}L@erfgﬁtgl @é%ﬁgptﬂg@&l TR \éllaﬁ{% %@%@Hﬁ}rf&&h& %tg%mlgéﬁq_%tsor

via hole 8 is removed by etching 10 using this resist layer as a mask.

substragechin doRsHte FABRT 8B EIRSiohheteniig, oreXdradesormerkbhotasputtering
metho@GNING GaNshe Ysathinaiead-Ryibissichion: bedacksutfacedfdhe gy, the

ad electrode 3 can be exposed with leaving the second insulation film

wiringg?yﬂgé %ﬁf&/@ﬁlf%ﬁﬁ%hﬁé‘%&‘?gcﬂﬁﬁc plating method. In this case, a sced layer is

formed on the second insulation film 9 on the back surface of the semiconductor substrate 1
including in the via hole 8, and the wiring layer 10 made of copper (Cu) is formed on this seed
layer by an electrolytic plating method. A plating thickness is adjusted so that the wiring layer
10 completely or not completely fills the via hole 8. The seed layer is formed by layering a
metal layer, for example, a titanium tungsten (TiW) layer, a titanium nitride (TiN) layer, or a
tantalum nitride (TaN) layer, and a metal layer made of copper (Cu) or the like. The seed layer
is formed by, for example, a sputtering method, a CVD method, an ¢lectroless plating method, or
the other deposition method. When the second insulation film 9 on the sidewall of the via hole 8
is made of a silicon nitride film (SiN film), the seed layer can have a single layer structure of
copper (Cu) since the silicon nitride film (SiN film) functions as a barrier against copper
diffusion.

Next, a second protection film 11 made of a resist material or the like for example, a

solder resist is formed on the back surface of the semiconductor substrate 1 as shown in Fig. 7.
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removing the first insulation film 2 at the bottom. Next, a wiring layer 10
connected to the back surface of the first pad electrode 3 through 15 the
via hole 8 and extending from the via hole 8 onto the back surface of the
semiconductor substrate | is formed as shown in Fig. 6. The wiring layer
10 can be formed by a sputtering method with metal such as aluminum
and the subsequent selective etching. Alternatively, the wiring layer 10
An opeai s feovideddy ar slestkdprtieplatingyaethed.dpdhisicasteasang layerno.
is f%r %degr&t)hguscfacond ins%{a} jon film ? pn the balck su_rff;\ce of the
B [y € tal s

h - . i
T en’s?ebr%lc%n Getor su éf:a}%mfi@ incid ing ih r_ee}\(/"il%ﬁ%oi’e1 ,ana%%sv%?rll%% is formed

on thelayend Giyeatie ofpospher tGu)nsrfombed eor¢bispsawa glaytinday thareby forming the

BGA ggggﬂ&i&nmﬁ@(glgdggﬁ;pod. A plating thickness is adjusted so that the
iring layer 10 completely or not completely fills the via hole 8. The seed

Ia;_)é’h@ fbﬁﬁ@a%ﬂ%m&‘écmmqémp%némﬁaﬂé%i@mﬁdrﬁti%n@ﬁ type,
it is nd LA oSN BIRITIES CTIDLIRN T 0 O [RRIBIER m&r{%@w& 10 partially

layer, and a metal layer made of copper (Cu) or the like. The seed layer
exposebfienyihragepyd ipekbmpRy A Shuttering method, a CVD method, an

elggtinlessopatngMaibad besathe athrr denesienmatbadAheBthRcted to the

second insulation film 9 on the sidewall of the via hole 8 is made of a ,
first PR GBCTIFY SN AR ivePE SLPRPEF i AV @ Sigieorigyfr connection can
be prestivciufiemibaappemiGer). Smoththe ibicancaitid ecBlmd(SiN dibay Jun aHianra as a pad
for mcaS, & barrier against copper diffusion. 30 Next, a second %otectiogp gjm 11
O I L T S SHET D O AT RSP B ARV 4 4BIGRTPE&LR [8%4HSHed
protecopriifinb fwklsufifiacpadfdiectseimisotiduchofsshstdate dradeshovireiadfig tie first

protec@@lﬁﬁg%ﬂ{ﬁgaﬁfng#e%ﬁgthree second nff?&%cgggﬁ%eﬁe%mf portion. gie via
t ewmng ayer . en, a all-s ape conductive termina Tma e Ofl,

hole ifdprencabrpié sehallsusildsns oltterisiferthedromatielwitingelayer 10
exposed it ARSHIRA R 8 SG'RER %'P&HEQiHéet%%r&gﬂ?Q%cf{%ﬁE FENITN

BGA tyé)e semiconductor device. 5 When the Ssemiconductor device of the

SUpPOTHYBRAGH Tsisea HOXR(ERRE GHa gAY Typeoring sbnbcdyrhedddobm
semicdR@ueRRAUEHYAIErRInglke A A POriaR Ohihe Miting.layqe 10 PaANed layer of a
nickel layer and a gold layer) is formed on the first pad electrode 3 by, for example, a plating
method, and then a conductive terminal 42 made of solder or the like is provided in the via hole
40 as a wiring layer. This can also prevent the first pad electrode 3 for connection from being
damaged and corroding. It is possible to form the metal layer 41 on the first pad electrode 3

before the supporting body 7 is attached to the semiconductor substrate 1.
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exposed from the second protection layer 11. In the embodiments above,
because of the second pad electrode that is connected to the first pad
electrode and used as the testing pad electrode, the first pad electrode for
connection can 10 be prevented from being damaged. Furthermore, since
the second pad electrode is used as a pad for measuring an electronic
circuit, it is not necessary to provide an opening to the first protection film
wHA fakthe fishppdelectrode, so that the first pad electrode is covered by the

first protection film and stably fixed. This prevents the influence of the
heat treatment after the via hole is formed, and solves the problem of
warping the first pad electrode. 15 It is also possible to provide a via hole
40. reachithgdhd firsiyiacheliegtrodendcondiieosdpypoctingnmdhing side as
shown in Fig. 10 after the supporting body 7 is attached to the
sewvotinducievisalistratediat showni$mEig senideedpctonethbtegter ae{econic
a laminated layer of a nickel layer and a gold layer) is formed on the first
circuit gifpeded wodd R\ suBIS @i scaiskatis onsthotiatend fhsraddsettiedve
. terminal 42 made of solder or the like is provided in the via hole 20 40 as
disposedQiritlty IB9BY STHRS AR ALBSFEE T théhfrdeplamitedtraiferndgrsecond pad
connection from being damaged and corré)din . Itig possiple to form the
clectro Ayl 5 B B i B S 6 LT S GGl 7 i
}ttache(g to the semi ondu%%or ubtstra el. 7 Wlt-lAT IS gLAfJMtEDJSF' 5 1.d d
TFHBHBA BrEHOTAL T Y A SRR BRAtTES? BRI EBmpri&ind providing *°
not to goggyij%ig}%@ee%igﬁﬁf}g%n&& i%% é';} semicond.uctor substrate, an elect_ronic
circuit disposed on a front surface of the semiconductor substrate, a first
pad electrode disposed on the front surface and connected with the
electronic circuit and a second pad electrode disposed on the front
surface and connected with the first pad electrode; 10 forming a protection
film on the front surface so as to cover the first pad electrode and not to
cover part of the second pad electrode; 15
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20 25 8 bringing a measuring needle in contact with the part of the

second pad electrode that is not covered by the protection film for testing
the electronic circuit; exposing the first pad electrode from a back surface
of the semiconductor substrate; 5 and forming a wiring layer on the back

%ﬁﬂgﬁﬁ 91@§a€%ﬁﬁg"ﬁmqﬁtcwméh%ﬁmé gr{'BSI{tIBasgc%lﬁg Q&igie&rode that

The method of claim 1, further comprising attaching a supporting body to

is not dBee OB SHEBRA Qe RRMIGoRMMIAN S WRSHRIS 16 3:if he method of

claim 1, or 2, further comprising forming a conductive terminal on the

Veicingsiiay @te 4ir pagtiieekelimaonfacturinguafsemicandustor HRvIeer substrate;

comprising: forming on a front surface of a semiconductor substrate an
edadtronic circuit, a first pad electrode and a second pad electrode that
are connected together; 15 bringing a measuring needle in contact with

therséco ndvpaickelactrodelfobaektingfithe selectromidcireuitpattéabhingeaposed first
support body to the front surface so as to cover the first and second pad

pad clasigedodes; forming a via hole through the semiconductor substrate or the
support body so as to 20 provide a conduit for electrical connection to the
first pas Btbadaé dnmfomitib e ommsieeatndinteas erutngdody to the
electrical connection to the second pad electrode; and forming a wiring

front sprfagef g?‘ﬁ?%‘é“ﬁ?%ﬁﬁimﬁﬁe first pad electrode through the via
holey 5. The metpadof gaim 1. furfher comprising forming the wirng layer. . .,

the wiring layer.

4. A method of manufacturing a semiconductor device, comprising:

forming on a front surface of a semiconductor substrate an electronic circuit, a first
pad electrode and a second pad electrode that are connected together;

bringing a measuring needle in contact with the second pad electrode for testing the
electronic circuit;

attaching a support body to the front surface so as to cover the first and second pad
electrodes;

forming a via hole through the semiconductor substrate or the support body so as to
provide a conduit for electrical connection to the first pad electrode and forming no via hole
to provide a conduit for electrical connection to the second pad electrode; and

forming a wiring layer so as to be in contact with the first pad electrode through the
via hole.

5. The method of elaim 1, further comprising forming the wiring layer on a back

surface of the semiconductor substrate.



N

25 surface of the semiconductor substrate. 9 6. The method of claim 1, or
2, further comprising forming the wiring layer in the via hole. 7. A
semiconductor device comprising: 5 a semiconductor substrate
comprising a front surface and a back surface; an electronic circuit

dispeged e, frentsu ﬁfa&e QafﬁHBQPEB%H%% %ﬁ%%qﬂg Hhed é%&er in the

surface of the semiconductor substrate and having a via hole; a pad
via holglectrode for external connection disposed on the front surface so as to
cover the 10 via hole and connected with the electronic circuit; a pad

elecirogenfesiesting gispeseshpnihe front surface and connected with the
pad electrode for external connection; and a wiring layer disposed in the

\dadimniecsdasdoshbstacontagirwity thépadeltcirodd fosacxiaiale:
connection. 1.5 8. The semiconductor device of claim 7, further

comprisingian attdchspestdayethattachingfiee; supporting body and the

semiconductor substrate. 10

a supporting body attached to the front surface of the semiconductor substrate and
having a via hole;

a pad electrode for external connection disposed on the front surface so as to cover the
via hole and connected with the electronic circuit;

a pad electrode for testing disposed on the front surface and connected with the pad
electrode for external connection; and

a wiring layer disposed in the via hole so as to be in contact with the pad electrode for
external connection.

8. The semiconductor device of claim 7, further comprising an attachment layer

attaching the supporting body and the semiconductor substrate.

10



