| STRUCTURE OF I C PAD AND I TS FORM NG METHOD Field of the Invention: The
invention relates to a structure of 1C pad and its formng nethod, in 5
particular to a structure and nethod that are adapted to forma pad of
integrated circuit of high frequency and | ow noi se; not only the noise
fromthe sem conductor substrate be separated effectively and the val ue of
equi val ent electric capacitance of the pad be | owered, but also the
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Recently, since the reqU|rene transceiver ow power and | ow cost is
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concentrates on howto realize further nore functions of radio frequency on
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has becone an .inportant factor tha fluences the yield a quallty of a
product . ThP&tsURT é‘a&p%tﬁl?t‘f%ra“ﬂr%thﬂfiﬁg { B ctbpies RoliBt woR Qi he

integrated &ké&#bfm%ﬁchééﬁl L&E %Y n ﬂ'sé% tonuf HéSHal ﬁoﬁxoth@rsfe Gy, t he

nmetal zone around t Wen the pa orne e net connecti ng

Wi re nust cauristete bwi sehartateel qf&dnaelglwmdttbd: yalaa@f eqmneteht tlectrivecapadieannabf | egs

of the | C packa |nq substrate. Because of the limtation of the prior arts
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and the chdedefde WF%@‘B?“ﬂ%%ﬁﬁlcﬁﬁﬁﬁcFmﬁﬁmﬁFP%‘Eﬂﬁxﬁahm“ﬁﬁe area of pad

is sonetimes too large to occupy too nuch area of chip. Furthernore,
during high frequency, the 25 perfornmance of the integrated circuit is
i nfl uenced because the equivalent electric capacitance is too |arge.

Addi tional ly, because of the market growth of communication |IC recently,
t he opeﬂatiﬁ&ﬂﬂﬂﬂﬂﬂﬂﬂéﬁk&l&ﬁﬂﬂﬁ!@grated circuit is also growing in indexing
type. The

Recently, since the requirement of transceiver of low power and 1ow cost is

steadily on the increase, so the technology of mainstream IC competitively

concentrates on how to realize further more functions of radio frequency on one

single chip. Except making integrated circuit be able to arrange on the package

15 substrate, the external circuit connected by the external legs of package substrate

must be electrically connected to the integrated circuit. So, when packaging the

integrated circuit, the technology of pad has become an important factor that

influences the yield and quality of a product. This pad adapted for providing

electric connection between the integrated circuit and the external circuit is usually

20 arranged in the metal zone around the IC die. When the pad is formed, the metal

connecting wire must contact with the pad accurately and connect to the external

legs of the IC packaging substrate. Because of the limitation of the prior arts and

the characteristics of metal connecting wire and pad, the area of pad is sometimes

too large to occupy too much area of chip. Furthermore, during high frequency, the

25 performance of the integrated circuit is influenced because the equivalent electric
capacitance is too large.

Additionally, because of the market growth of communication IC recently,

the operational frequency of integrated circuit is also growing in indexing type. The



2 lownoise and 1 owloss o f high frequency signal are always the
pursuing goals for conmmunication IC. In 1987, the US Patent No. 4, 636, 832
"Sem conductor device with an inproved bondi ng section"” proposed a design
met hod of the pad of integrated 5 circuit.. Please refer to Fig. 1, which
is a cross-sectional diagramof the IC device disclosed in the US Patent
No. 4,636,832. The characteristic of this prior art is that the

sem conductqgr_el epent. 10 i.s ar . bel ow the p ' .
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US Patent No. 5,248,903. Wierein, the pad 30 has at |least two |ayers of
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this kind of pad js not adapted for the sigpals of high fr ency.and | ow
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with interl ayerit withulost hoige betawsé tior opies edmang @iohf dreeseimidesdugmirmybstesteod
for pad" Please refer to Fig. 3, which is a _cross- sectjonal diagram for
the | C d¥Vi é8 Hllsgresslydnflienas t%esl@@f Shiislpfresiaisy when 1t RIRF<SHHET ndés the
connection er 40a in the pad 40 around the bondi ng zone 45. 25 Wen the
integrated circuit is manufactured, a bonding zone of arc shape will be
formed on the pa@o40Bvdroombethebiensildancie téseorb@idbogdiaghehieri¢e. PddomeNar., t he

5,248,903 "Composite pads for semiconductor devices" proposed a kind of pad.
Please refer to Fig. 2, which is the cross-sectional diagram of the IC device
15 disclosed in the US Patent No. 5,248,903. Wherein, the pad 30 has at least two
layers of electric-conduction layer 30a and 30c and a connection layer 30b. But,
this kind of pad is not adapted for the signals of high frequency and low noise
because the noise of semiconductor substrate 35 will directly influence the quality

of signal.

20 The US Patent No. 5,502,337 "Semiconductor device structure including
multiple interconnection layers with interlayer insulating films" proposed a
different designing method for pad. Please refer to Fig. 3, which is a cross-
sectional diagram for the IC device disclosed in the US Patent No. 5,502,337,
which arranges the connection layer 40a in the pad 40 around the bonding zone 45.

25  When the integrated circuit is manufactured, a bonding zone of arc shape will be
formed on the pad 40 to thereby enhance the bonding adherence. However, the
technology of current integrated circuit has stepped into the levels of sub
micrometer or deep sub micrometer, and CMP (Chemical-Mechanical Polish) is
already a standard procedure for current semiconductor process. So, this kind of

30 prior art no longer generates original effectiveness in current semiconductor

process, besides this technique has the same drawback as that of previous



technol ogy of current integrated circuit has stepped into the levels of sub
m croneter or deep sub mcroneter, and CWVP (Chem cal - Mechani cal Polish) is
al ready a standard procedure for current sem conductor process. So, this
kind of 30 prior art no |onger generates original effectiveness in current
sem conductor process, besides this technique has the sane drawback as
that of previous 21 techniques; i.e., it can not separate the noise com ng
fromthe sem conduct or .§ubstra%te 50 Ftbom above dis ussit%n,Se 2 KW hat
the prior af$EnHEESs i-Bed! (AR arPU{RABF FYE SPERYS AN BF rECHFVESE uti on
that ains fQr,dhg bhagh frequency, |Iow noise 5 and bondi ng adherence.
Therefore, the enphasis of the invention is to provide a pad structure
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down the equi val Emmedborerdiscussioncivteakbevaihgt ditharice atiedesHashdheiandfence,

such that it n.prevent the.entir ad from bei . , f .

sem conduct BP‘%}Eﬁ?BIWS? A8 e?%ﬁ@‘if%ﬁglﬁglﬂrérﬂéattggn ?ﬁbﬁﬁlgqg%eﬁg&bc b%:(%a\%glples.e 10
SUMVARY GF THE bbNYENTIIOR Fbe MierefoR] €6d bviph@is bhehpiRsanibn iinveptdvade bs to
provide a structure of IC pad and its form ng met hod, which are adapted

for the strped strectofe adwptghdorod integratert eigewit ed high Eignvensy Hidglew pegadacy

and | ow noi se, such that th ffective area of /15 the pa y b educed
ef fecti vel y?‘i‘%ert é‘frb@ﬁ eﬂ&ﬁ’&geél?FIC§%€/°a‘fa(Pém%?nc&fﬂfl\?g%rhcte tBF g’g{q&%ﬁg MnbEARES
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com ng fronchipsy themirsomdgrreoted ubthe bandingZ@oddard.ur t her obj ective of the
present invention is to provide a structure of IC pad and its formng

met hod eIOf ectively enhance the bondi ng adherence, such that it

SUMMARY OF THE INVENTION

The main objective of the present invention is to provide a structure of IC
pad and its forming method, which are adapted for the structure of the pad of an
integrated circuit of high frequency and low noise, such that the effective area of

15 the pad may be reduced effectively to thereby reduce its value of equivalent electric
capacitance.

The second objective of the present invention is to provide a structure of IC
pad and its forming method effectively separate the noise coming from the
semiconductor substrate.

20 The further objective of the present invention is to provide a structure of IC
pad and its forming method effectively enhance the bonding adherence, such that it
prevent the entire pad from being drawn out of the semiconductor chip by the
tension generated in the bonding procedure.

To achieve above objectives, the invention provides an IC pad structure

25 arranged in an insulation layer comprises a lower electric-conduction layer, a
compound layer structure and a pad layer.

The lower electric-conduction layer is arranged in the insulation layer and 1s

connected to an electric potential.



prevent the entire pad from being drawn out of the sem conductor chip by
the tension generated in the bonding procedure. To achi eve above

obj ectives, the invention provides an I C pad structure 25 arranged in an
insulation | ayer conprises a | ower electric-conduction |ayer, a conpound

| ayer structure and a pad |ayer. The | owar el ectric-conduction |ayer is
arranged in the insulation layer and is connected to an electric potenti al
4 The conpound l.ayer structure arranged on the.insul.ation | ayer co i ses
at |east one ele iC@P@&H&@&ﬁ%ﬁ%&% aggEcd; o g’gslfls%lﬁ%c’%paé’g{ Pep f:l(%ér?c}%tct i on
connecting (LAY8he cRRGL-OEndulBoR ISR fhe -6 90U GhE QMeckdY 86ndicBof ROAREIRE t O
each other. The pad |l ayer is arrarnged on the conpound | ayer structure. 5 To
achi eve aboveyobpattdfiths glechie-condentioohayenathemneeied éneechnehbiod f or

formng I C pad structyre, conprisin he follow ng steps of: Step (a):
providing a subshﬁlﬁtpégé?ﬁéhbg‘ga%eflﬁ%éhe Fﬂ‘?ﬁ?‘é‘?%ﬁgﬁ S st ep (b): forming
a |lower efectr| C'IQPQ%H?\% ?Bob@%%ﬁecmhé:,hth@r BRRAEGH ﬁﬁﬁé@??es&ﬁ’tsaﬁeﬁioﬁcﬁﬂ c
potential . 10 Step (c): formng a compound | ayer structure conposed by

i nter- over lfappngdCeadcanoted, catnprisast thofellevmgtstéps-ocdonduct i on | ayer and at
| east one electric-conduction connecting |ayer _on the i.nsylation |ayer.
Step (d): forningte @édplloay@lag@r?ubﬁéatE@ﬁrﬁB&?fﬁWP%Véﬁrmé‘ehaHe{l #ET- of whi ch
area is larger than that of the el ectric-conduction |ayer of the conpound

| ayer 15 struct Step (BRI EerriDBESCRI PIwEN cbfctiipfEoDRMW NG aykrg which sprgpared
cross-sectional diagramfor the | C device disclosed in the US Patent No.
4,636, 832. SPuGcyto dn eleclyiqpofeltidlect i onal di agram for the I C device

di sclosed in the US .
10 Step (c): forming a compound layer structure composed by inter-

overlapping or connect at least one electric-conduction layer and at least one

electric-conduction connecting layer on the insulation layer.

Step (d): forming a pad layer on the compound layer structure, of which
area is larger than that of the electric-conduction layer of the compound layer

15 structure.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional diagram for the IC device disclosed in the US

Patent No. 4,636,832.

20 Fig. 2 is a cross-sectional diagram for the IC device disclosed in the US

Patent No. 5,248,903.

Fig. 3 is a cross-sectional diagram for the IC device disclosed in the US

Patent No. 5,502,337.

Fig. 4 is an upper side view for the structural illustration of a preferable

25 embodiment of the IC pad according to the invention.

Fig. 5 is a cross-sectional view along the A-A line cutting through Fig. 4

illustrating the preferable embodiment of the IC pad according to the invention.



Patent No. 5,248,903. Fig. 3 is a cross-sectional diagramfor the |IC device
disclosed in the US Patent No. 5,502,337. Fig. 4 is an upper side view for
the structural illustration of a preferable 25 enbodinent of the I C pad
according to the invention. Fig. 5 is a cross-sectional view along the A-A
line cutting through Fig. 4 illustrating the preferable enbodi ment of the
| C pad according to the invention. 5 Fig. 6 is a flowhart illustrating

the preferabl e enbodi nent of the method formng the | C pad according to the
i nventi on. DETAI FED (OESCRPPThay Ihpstraimg Wmfe%‘@ls eﬁB}Od@Bﬁlﬂt %étg‘@éﬁé °fenber
of review ng _conmm{t further r i.ze and understand the
characteris%ﬂgg?gg%?ggpéggggngﬁl1?Jﬁ§§g%ﬁéggf the present invention, a
detail ed description together with correspondi ng drawi ngs are presented
thereinafter. The invention discloses a structure of 1C pad and its form ng
method. Its 10 enbodi nents are described according to referenti al
draw ngs, in which siglar ef e I3 AN B uf%r epy; e \Nnilar el ement s.
Pl ease refer to Fig. 4 : g8 —wheH—a ! mEiameiaey st rations for
the preferable egbodimeatemed rﬁ&ﬁbércop%i/i@ﬁﬁ%f orimitiée theuRr@SARbenize
invention. The strdcture of the IC pad according to the invention is
fornmed i n aand nsudeadtaroh thayerardGesgcsorotaegimsst raatle fBB0onThel |t prgsent
structure includes a | owe electric-condUﬁtion | ayer 30 a.conmpound | ayer
QAEFppTy

structure 10DCIHAR & dstpiledy drPsatiionTiRedhdes bt g drawihgs are

electrip-copgg&hggguggﬁgﬁasoo arranged at appropriate position in the
insul ation tayer O are respectively arranged with plural
el ectri c- conduct Thea ihegneioa diseidsesl aisalicteteof 1€ padonduds iformingrmetboidnds

| ayers 201, all which are inter-over| apped 20 to each.other, such .that the
| ower el ¥t PEodigiatic £ ACTEPER %‘(99“11"&5 tR ghsfRaEptia) pdpawings, 1n which simifar

referential numbers represent similar elements.

Please refer to Fig. 4 and Fig. 5, which are structural illustrations for the
preferable embodiments of the IC pad according to the present invention. The
structure of the IC pad according to the invention is formed in an insulation layer

15 500 on a substrate 500. The IC pad structure includes a lower electric-conduction
layer 300, a compound layer structure 100, and a pad layer 600. Two sides of the
lower electric-conduction layer 300 arranged at appropriate position in the
insulation layer 500 are respectively arranged with plural electric-conduction layers
and plural electric-conduction connecting layers 201, all which are inter-overlapped

20 to each other, such that the lower electric-conduction layer 300 may connect and
conduct electric signals to a pad layer 700 arranged on the upper surface exposing
on the insulation layer 500 through this structure constructed by multiple inter-
overlapped layers to further provide a connection to a device with potential (not
shown in the drawings). The pad layer 700 further forms a bonding zone with a

25 chip passivation layer 205. In the meantime, the noise transferred from the
substrate 400 will be kept away by the lower electric-conduction layer 300 and may
be connected to a cleaner power source or electric potential by the pad layer 700.

The compound layer structure 100 is arranged on the insulation layer 500
and is composed of at least one electric-conduction layer 102 and at least one

30 electric-conduction connecting layer 101, both which are inter-overlapped to each



conduct electric signals to a pad |ayer 700 arranged on the upper surface
exposing on the insulation [ayer 500 through this structure constructed by
mul tiple inter- overl apped |layers to further provide a connection to a
device with potential (not shown in the drawi ngs). The pad | ayer 700
further forms a bonding zone with a 25 chip passivation layer 205. In the
nmeanti ne, the noise transferred fromthe substrate 400 will be kept away
by the | ower electric-conduction |ayer 300 and may be connected to a

ci eaner powethesolihe @adrlagtred(r iscarpriged tonathe pmpeang dayar jraetured 00 Ewd 1s

conpound | ayer structure 100 is.arr ed on f.he insu ion layer 0 . .and
i's corrposgadgcgﬁceé’g tlogai&ft ?‘Hh 48 St Pg[}g?)rf&ﬁ@f’fl?fﬁ IFYAVeFSI(i'OZ?%rng re?eggglte one
30 el ectri camRn@HntOR GPNASGEH R ihRYBbn HAY, inhbr Whidweraldvn the value of
inter-overlapped to each 6 “other. The pad |ayer 600 is arran?ed on t he

1

conpound | agher eff¢ativet anpecilf@e arfdthe sentiaeljpadetiie pad tlaper tad fsarselizgedidyothet he
insul ation |ayer ,500. In the preferable . enbodi s according f.o the

i nventi of affENGlErIRg H@FI}Q%OFBQ@BOHG & e 5’:‘{7 ye&a (rST?E %‘? ﬁgcg_fcf(é?ﬂ(ﬁ?hon layer
capaci tance; o id %i%@ﬁ'&)%e%@alle&%m%% bENRNp ROQytSedealir Btht Bye LB
structuring netho pol ygon shape and the area” of the el ectric-conduction

| ayer 102 ihe dpévadaracliéaribeapaniiaher td Hanloweatelartri¢-hendmtiohdgesr BEOMaguch
that the value of the equivalent electric capacitance to the

el ectri c- cobriderthancliesjiarlysioversy dopa- f dhel ‘?“’é??@ﬁ@‘?‘@’é?F‘ylaV%‘iAébgggﬁr%\R/ﬁ. The
el ectric-copdyct] @ gﬂrsoa%g{how%f %Mn%@truétﬁf’é 6121?&%8%1{69;%%{{85&0@@ {?lfay raldckng

structure or ﬁoneyg ructure that nmay reduc e area o
el ectri crocomdugtd on ela@yy-cdiRctidh éayet @02 r The eteeditctiminctt@n newidctigg |layeer
101 further includes plural via and plural . via plugs. The st H%rlé{e of this

el ectric- cHdiigthconndodrerliragis apdmlueh virapluge hetisTiderea Etnt ed
by those Who, EiorsEdileBiind fy8Hfil) ALY bERFAM L hd hABRYR! P HRE Wi arblUt 1t
still possesses Ne“rer of e Invention and is also wthin the spirit
and scope ofkill&iein SutBNrt 8fcordiagnepvbvd didtidsurtpbateis ¢till ploswssdssthaotenis efent ed
herein. In the preferable enbodi nents according to the invention, the IC
pad struct uthe invention and is also within the spirit and scope of the invention, so repetitious
15  description is not presented herein.
In the preferable embodiments according to the invention, the IC pad structure
further includes a passivation layer 105, which is arranged on the insulation layer 500
and is partially connected to the pad layer 600. From above design, the compound
layer structure 100 is signally connected and structured to the pad layer 600, and a
20 steady bonding zone is thereby formed, such that it may enhance the boding tension
and effectively raise the bonding adherence. Therefore, the tension generated during

the bonding procedure to draw the entire structure of the IC pad out of the

semiconductor chip may be prevented.

In order to further recognize and understand the characteristics, objectives and

25 functions of the present invention, please refer to Fig. 6, which is a flowchart
illustrating the preferable embodiment of the method forming the IC pad according to

the invention, wherein the numbers 91, 92, 93, 94 and 95 shown in the drawing
respectively illustrate the steps from (a) to (e) of the method forming the IC pad

according to the invention.

30 Step (a): providing a substrate that is arranged with an insulation layer

thereon.



further includes a passivation |layer 105, which is arranged on the
insulation layer 500 and is partially connected to the pad | ayer 600. From
above design, the conmpound |ayer structure 100 is signally connected and
structured to the pad | ayer 600, and a 20 steady bondi ng zone is thereby
formed, such that it nmay enhance the boding tension and effectively raise
t he bondi ng adherence. Therefore, the tension generated during the bonding
procedure to draw the entire structure of the |IC pad out of the .

seni conduct or chSpEpniay: foenprges bnvesctlectmc-epibiction 14yigr ehat aprIepaHE PESHAE

understand the characteristi obj ectives and. . 25 function f, t esent
i nvention, Pl Eng?IQP ]f‘%eIFi%Zé. 1%Wérmﬁfﬁtﬁficgngucft]logvkﬁgr £ C?Iflﬁ%sg r%f?ﬁrlllgglt he
preferabl e epbedidmalcdh fhers"Ridhod d BRI cétRclibn RBEhRERETIHG 10 thishe
i nvention, wherein the nunbers 91, 92, 93, 94 and 95 shown in the draw ng

respect i vel ymbbdinst,a¢aeht b2 tist efsstriccamdgetjort dayer)is ontetlaesdneninoeied dpnibag t he
| C pad according to the invention. 30 Ste a): pr,ovidi ubstrate that
i s arranged W IROBANE T Fré’c'?‘?i‘r‘il“Fté%Fonnceﬁ%?glf&@)sj7 a%ogtoé‘ﬁ“ ’(“E?Kﬁif% rs}lr‘fﬁhgl_agal ower
el ectric- COFigHQIt écﬂ{ﬂeét@ﬁeﬁlagtb ARRIOR' & BbRd-BAS leldcBit-LhrieBEod NSt akhieR

| ayer; the I'Ower electric-conduction layer 1S conposed of plural

el ect ri c- conguet ifemsl Aly@ardén anshepkith alpasdieationileyer onatbdhatahe pah et inag be

| ayers. In this enbodiment, each of the e[ectrkg-ponduction | ayer is
i nt er | aced- egHKeEHde2patental of deHCERPBHEOHEF e SlackiCPAEM ket i on connecti ng

| , GHITECt ca _ i i
ayers, as shounsid G Sondial HRAL BruchlrNBhmEeNALTHE ABuTRYorD SRt ¥l ded

to a bond-pad el connecti on er fornms a bonding
zone W tfy acpapssedadbi am leastebne selediritteandudion phged aydr amdyasbeonec elenot-ed t o
a potential of cleaner power source or_electric potential. Step (c):
conpound Ia9@¥h§ﬂ@mépﬂﬁ%*m8rﬁﬁ@%dﬁwhH€7ﬂﬁsﬁkﬁ?WdﬁnﬂQ?§P>P§6r1®18@9ﬁ8§€d of

at | east Ongon%legt% r tio Cthig %%glégﬁo'nﬁﬂ# gl}é&giﬁ%ﬂii@étitoheﬁﬁﬁle& ?a,:)IQI%E be Shown in
conducti on connecti ng layer,” eacir o e electric-conductron | ayer 1s
i nterl aced- FIG. 5, and the area of the electric-conduction layer can be reduced by the methods of
railing structure or honeycomb structure, and the electric-conduction connecting layer
15 further includes the structure of plural via and plural via plugs.
Step (d): forming a pad layer on the compound layer structure, wherein the

area of the former is larger than that of the electric-conduction layer of the latter, and

the pad layer is structured as a polygon shape.

Step (e): forming a passivation layer on the insulation layer, such that the pad

20 layer may form a bonding zone with the passivation layer.

Accordingly, the structure of an IC pad and its forming method according to
the invention may indeed reduce the value of equivalent electric capacitance of the
entire pad, separate the noise coming from the semiconductor substrate, and increase
the bonding adherence, so this kind of designing method may be adapted to integrated

25 circuit of high frequency and fulfill the requirement of high frequency and low noise.



connected to the corresponding el ectric-conduction connecting |ayers, as
showmn in FIG 5, and the area of the electric-conduction |ayer can be
reduced by the nethods of railing structure or honeyconb structure, and
the el ectric-conduction connecting |layer 15 further includes the structure
of plural via and plural via plugs. Steps(d): formng a pad | ayer on the
conpound | ayer structure, wherein the area of the fornmer is larger than

that of the electric-conduction | <¥cﬂhe(iatter and the pad layer is
structured as a pol ygon shape. Stgﬁﬁ%%%h—%gﬁﬁrﬁg a passivation |ayer on the
insulation layer, such that the pad 20 |ayer may form a bonding zone with
the passivation |ayer. Accordingly, the structure of an I1C pad and its
form ng method adcor difmgintegratecheirquit@@} doicenteayingraipatistrustiue éomted thereom of
eqU|vaIentn§{ﬁ§h§ C caﬁ@0|tance of the entire pad, separate the noise
conming fro HiCEONBU8r substrate, and increase the bonding
adherence, so thip, Kidgaref designing method may be adapted to integrated 25

circuit of high frequency and fulfill the requirenent of high frequency and
| ow noi se. 8 WWhhjan msu:llaaomhglenﬁenndd orAtheisnbstgteat ed circuit (1C) device

Cabst Pater b) " anl hLeaeRERccayBre R e et e T PGP AR o'l over
el ectric-conduct ?PQcéxgﬁl&IndflﬁgFe?Eﬂ]dtﬁ tfgﬁnéd]ﬁlﬂll@{nblggné@m§&, d) a conpound
| ayer structure tormed 1 n the 1 nsulation |ayer; e) first pad |ayer forned

on the insul ati op) 4 fystpadiayecoupbe dnttie triselanmniwetmjld cbﬁp]edyerthesctam;nnmde
wherein the flrs d | ayer ang the conpo | ayer structure are s acg
’ 4] yer

apart frWm %aa@rq e, gy sEeipthe ha%%amnaqda@% Fomnpenndrlpyer sEEEYFfArp SR2qe
formed on the i Asyl 10% k@wc BRGu&RURLRE 4@ the |owver

el ectri c-conduction

f) a second pad layer formed on the insulation layer and coupled to the lower

electric-conduction layer.

15 2. The IC device according to claim 1, wherein the compound layer
structure comprises a first electric-conduction layer and a first connecting layer to

couple the first electric-conduction layer to the first pad layer.

3. The IC device according to claim 2, wherein the first connecting layer

20 comprises a plurality of via plugs.

4. The IC device according to claim 2, wherein the first electric-conduction

layer is shaped like a webbed railing.

25 5. The IC device according to claim 2, wherein the area of the first electric-

conduction layer is smaller than that of the first pad layer.

6. The IC device according to claim 1, wherein the first pad layer is shaped

like a polygon.



15 2. The 1 C device according to claim 1, wherein the conpound | ayer
structure conprises a first electric-conduction |ayer and a first
connecting layer to couple the first electric-conduction |ayer to the
first pad layer. 3. The IC device according to claim2, wherein the first
connecting layer 20 conprises a pluralivy of via plugs. 4. The |IC device
according to claim2, wherein the first electric-conduction |ayer is

shaped |i ke a wehbed Ll{~ng..: 25 , Vi c ' ' ,
wherein the ar eab)bf t @%fllbr S Vlé %Cgtmrdl-[ 2 tAcglr?gﬁc]t’ﬁgﬁﬁﬁayé}%rgglgts%&%%%{r]mtoﬁan
that of thedyef frmp@dn tidyiasulatfon [Ah@ tb Codevipag cdeE0sdEmEn od aCleadt Bnd of Wlaer ei n
the first pad layer is shaped I|ike a polygon. 10 9 7. The |IC device
accordi ng t drdlaad pscend pad tayess. conpri sing a passivation layer formed on the
insulation |layer to cover a part of the outer rimof at |east one of the
first and second pad |ayers. 5 8. The |1C device according to claiml1,

further conprisigg at Theast d&H& a&REANE 16 FMIRCT] AGtHeAYBMpligihg CRAUBASE NGhet he
second pad | ayer to the |lower electric- conduction layer. 9. The |IC device
accor di ng t eccohdiapnsectingr tayien fayoequplisg rife stcdndapad dawsr teOths elowny electric-

el ectric-condugctj.on | ayer coupled between the second pad |ayer and the

| oner el ect?™M 9E@h@ﬁ@¥ion | ayer with the second connecting |ayer. 10. The
| C device according to claim1, wherein a noise fromthe substrate is kept
away fromthe first pad |layer by the |lower electric-conduction |ayer. 15
11. An integrate6. cir@hetlC(d€)icedasdonbing dwickrgmal phdthst compusieg fapripastl one
thereon, 10 t Qe%oll e e%&c(-:c%n Smn]%)%l lglyé}gc'oupled between the second pad layer and the lower

electric-conduction layer with the second connecting layer.

10. The IC device according to claim 1, wherein a noise from the substrate is
kept away from the first pad layer by the lower electric-conduction layer.
15
11.  Anintegrated circuit (IC) device having a pad structure formed thereon,
the IC device comprising:
a) a substrate;
b) an insulation layer formed on the substrate;
20 ¢) a lower electric-conduction layer formed in the insulation layer;
d) a compound layer structure formed in the insulation layer; and
e) a first pad layer formed on the insulation layer and coupled to the compound
layer structure, wherein the first pad layer and the compound layer structure are spaced
apart from the lower electric-conduction layer.
25
12. The IC device according to claim 11, wherein the compound layer
structure comprises a first electric-conduction layer and a first connecting layer to

couple the first electric-conduction layer to the first pad layer.

30 13. The IC device according to claim 11, further comprising a second pad

layer formed on the insulation layer and coupled to the lower electric-conduction layer.



a) a substrate; b) an insulation |layer formed on the substrate; 20 c) a

| oner el ectric-conduction layer fornmed in the insulation layer; d) a
conmpound | ayer structure formed in the insulation layer; and e) a first pad
| ayer forned on the insulation | ayer and coupled to the conpound | ayer
structure, wherein the first pad | ayer amd the conpound | ayer structure are
spaced apart fromthe | ower eIectric conduction layer. 25 12, The IC

devi ce according 40 chalMr-lds; Shﬁnég§cﬁ,an QQH?KQXE&lI%I%y€¢%%§|%§%r to

conprises a first ‘electric-con |on ayer 7 st conn

coupl e the kédosll @Jnﬁ@dtfrﬂgC}a‘?étnﬂﬂC&d@ﬂng ayerseténdt pad fliyestiopad lomyeerelecdc-13.
The | C device according to claim 11, further conprising a second pad |ayer
formed on th@mhﬁgaméb@@ﬁn¢ay@wﬁQﬁ@S%@G@PE@ﬁFGOQWéﬁWQ%EﬁIé@@@?4b@“@@h&@ct|on

| 10 14. he,I.C h
ool ore sEkond bea Rl s RSP Fisebhdibfate wlllhE Sk RbRSNRE 21

| ower el ect4ver. conduction |ayer; and at |east one second
el ectric-conduction | ayer coupled between the second pad |ayer and the
| ower el ectric-conduction |ayer with the second connecting 5 layer. 15.

The | C devi di I 14 th t
el cct ri o conduct fan | Aperts e daprgraitadn o 18 PrEM the Enal 1 drst 10

16. The IC Qeyﬂnféecoﬁm&)ﬁmgr k‘%nfé'll@f fRart that VRGESS ﬂaﬁ%yfefrs'[ pad layer is
shaped |i ke a polygon. 17." The I C device according to claim 11, further

conprising a pa55|vat|on | ayer fornmed on the insulation |ayer to cover a

part of the out er | east ong of the first and.seco
| ayers. . The L& dg@ﬁ%ééa@?HFo?%@“f%gc?éﬂwpliﬁ Wh@?%ﬁ © ﬁﬁ%ﬂﬁgd?§%n§the
substrat e shaped like a polygon.

17.  The IC device according to claim 11, further comprising a passivation
layer formed on the insulation layer to cover a part of the outer rim of at least one of the

15 first and second pad layers.

18. The IC device according to claim 11, wherein a noise from the substrate

is kept away from the first pad layer by the lower electric-conduction layer.

20 19. A method for fabricating an IC device having a pad structure formed
thereon, the method comprising:
a) providing a substrate;
b) forming an insulation layer formed on the substrate;
¢) forming a lower electric-conduction layer formed in the insulation layer, at
25 least a part of the lower electric-conduction layer being covered by the insulation layer;
d) forming a compound layer structure formed in the insulation layer, the
compound layer structure being spaced apart from and not connected to the lower
electric-conduction layer; and
e) forming a first pad layer formed on the insulation layer, the first pad layer

30 being coupled to the compound layer,



is kept away fromthe first pad |layer by the |lower electric-conduction

| ayer. 20 19. A nethod for fabricating an I C device having a pad structure
formed thereon, the nethod conprising: a) providing a substrate; b)
formng an insulation layer formed on the substrate; c) formng a | ower

el ectric-conduction layer formed in the insulation layer, at 25 |least a
part of the | ower electric-conduction |ayer, being covered by the

i nsul ation | ayer; . orn ng.a.conpound. | a t f d |
i nsul ati on IW%EGIH} T ﬁ%’ If@&%l(%u%grﬁt BRAIWRS Ftﬁgt%ﬁfée gléglt E’éﬁ g%{:gﬁ«ﬁ ggea?‘{lﬂ?%% and
not connect efet felshocl APRE frof 86 Idvid cRRRUENdRidna@s; and e) forming a

first pad |ayer formed on the insulation |ayer, the first pad |ayer 30
bei ng coupled to the conpound |layer, 11 wherein in the formng a first pad

| ayer step e) the fir ad layer and the c und |ayer. are s ed apart

fromthe | ower e?g'ct r isri@ %&%&?@f‘%‘?&frﬁlﬂ}%‘?&?@l > {afl%f“ﬂ%a frg&gﬂﬁﬁﬁﬁ%a?eolscl ai m

19, wher e NyahiRQa$ord MO &8 UBRE bR IbWer AedtfRboURNod RiyER. the first pad

| ayer by the 1owef electric-conduction [ayer. 21. The method according to

claim19, wherein the form ng a conpound |ayer structure step d) further

conprises the steps of; form at | east one first electric-conductio

| ayer on the i nsgﬁati dhe I“&‘i}g‘]i"?g%ﬁ%d‘nﬁéo b hyg ‘ﬁlﬂer?lﬂég? foymung ie‘r‘ﬁs‘)tmpoung

connecting : ' ' Y8lostdgrei n the first connecting

| ayer is toE éﬁ%ﬁugﬂltrﬁté@wl?g#{hg%ct r?%-cgr?déggti on layer to the first pad

| ayer. 22. The néirhmiek aicieastdinadirstoel edtac-ooiihctiod éayer on tieeinauleorotayehentli r st

el ectri cl-O 15 conduction | ayer ifs smal | er than thtia]t .of the first &%1% tIh%yer.
1S

forming at least one first connecting layer on the insulation layer, wh
first connecting layer is to couple the first electric-conduction layer to the first pad

layer.

22.  The method according to claim 21, wherein the area of the first electric-

15 conduction layer is smaller than that of the first pad layer.



