" SEMVCONDUCTOR DEVI CE BACKGROUND OF THE | NVENTI ON The
predent invention relates to a semi conduct or 5 device which is structured

to connect pads with bunps for out si de connection by w ring sections
in a sem conduct or el ement and nore fdarticularly to the sem conduct or
devi ce whi ch may reduce the operating noise even if its clock

frequency is several hundred In recent days,
sem conduct or devi ces have been éﬂid&ﬁﬁﬁggﬂﬁjQRJQ?Qequested to enhance its
density, integration and speed and lower its cost. In order to neet

with the reque ex sed in JP-A-8- 250498, a
senlconductoraéﬁﬁﬁéﬁ éﬂggéﬁgdggﬁghéﬁhgo t hat 15 W ring sections and
bunps are fornmed on a 2@9 far ace enlconductor el. enent

and those wiring & .P&ﬁsseé%d st it Stk 1 St%ﬁ?gdbm&sor
h .&EQ%PI
Z. g\ém% con UIC[HOAI': % erren OI’ I'TEC# avtce%gg p él':lg:ld Ja%%}ﬁ%%ljﬂ%e and a

plurality of wddng %A&&&}{ %J %1%%&%&&0% 1&9&1 Jé?rhfﬁd}ﬂixﬁﬂ»tr&ace S0
that those wiring sections may nak a continuity with one of those

pads. The bumdSerde: fHdBebre palaﬁldaﬂeﬁeﬂﬁrtm natt pesiidddibt hewidd ng
sections so that those bunps may be fornmed at any interval w thout

being 25 |ivAied oy thedpesidionsart iMe nolsy wWien off ties pedsck
merely by prescribing those predeterm ned positions. The out er
di mensi on of fitweysent e ueveraevielnres Miweref aexe. the substantially
sane as the dinension of the chip on
10 In recent days, semiconductor devices have been
more and more requested to enhance its density,
integration and speed and lower its cost. In order to meet
with the request, for example, as disclosed in JpP-A-8-
250498, a semiconductor device has been designed so that
15  wiring sections and bumps are formed on a pad forming
surface of a semiconductor element and those wiring
sections and bumps are conductive with the pads. As shown
in Fig. 17, in such a technology, a pad forming surface of
a semiconductor element is formed to have a plurality of
20 pads, and a plurality of wiring sections are formed on the
pad forming surface so that those wiring sections may make
a continuity with one of those pads. The bumps are formed
at predetermined positions in the wiring sections so that
those bumps may be formed at any interval without being
25 limited by the positions and the intervals of the pads
merely by prescribing those predetermined positions. The

cuter dimension of the semiconductor device is, therefore,

the substantially same as the dimension of the chip on



-2- whi ch the seni conductor elenent is nounted, so that the

sem conduct or device may be manufactured in higher density and

i ntegration and | ower cost. In order to reduce the power
noise of an LSl 5 chip and nmake the operaion faster, for exanple, as

di scl osed in JP-A-6-163822, a planar power W ring pattern is formed on
the subst ant i'"gHIGh de AemiGar F qlipigit s moundebptSSitdied ti%ct rode
pads. This technol ogy as shown in 18 provi des capabi |t, of
directly suppiSR4fP Ctﬂ? W|eas |r‘t?§b5?ﬁermafrt‘bfrﬂcttﬁge& S""&%\ﬁéﬁ' e to
acircuit | e Iocate der the anar power surface, which

| eads to redd?Fﬁ éﬁggqéﬁﬁf n0|se of the LSI chip,

t her eby naki ng the operl%tl %e%f ttohei':educe scelrg %% gx[ %ewfc% fet%tIer 15
o

As descri bed above, the cSnvént i Snal enrcon devi &8s may be

conposed &n Nighera Bty che e Wk | sosta by Torm ng

t he pads, Wi ring sections on ‘form ng surface

of the sem C%Mﬁe&lﬁnﬁﬁ AJ'@VWZZ L ROSE SR GRS LAy i P pARMLGES

still have a problemin speed For "exanple, if a

sem conduct orji glefd e dprayi e substaMﬁlrhlaLySL&KHMMméLﬁﬁ%dﬁ o¥ &Né ichip
operated at a clock frequency of 200 WHz, roughly speaking, it is

necessary to exceptswigmianla signatodeo|date. f mahmsa teichodbatye agsshpwy in
voltage) 25 to a low state (ground voltage) nerely for a tine of 500
ps corresponding tlB Irdicles a|oagelpelriind Shsli sy ngipplyinchan t he | oad
capacitance at this tinme is about 10 pF, the charges to be charged in
this capafit &ieacHuic [rower from the planar power surface to a circuit
element located under the planar power surface, which
leads to reducing the inductance and the power noise of
the LSI chip, thereby making the operation of the
semiconductor device faster.

15 As described above, the conventional
semiconductor devices may be composed in higher density
and integration and lower cost by forming the pads, the
bumps and the wiring sections on the pad forming surface
of the semiconductor element. However, those semiconductor

20 devices still have a problem in speed.

For example, if a semiconductor device provided
with a supply voltage of 3.3 V is operated at a clock
fregquency of 200 MHz, roughly speaking, it is necessary to
switch a signal voltage from a high state (supply voltage)

25 to a low state (ground voltage) merely for a time of 500
ps corresponding to 10 % of a clock period 5ns. Assuming

that the load capacitance at this time is about 10 pF, the

charges to be charged in this capacitance may be



- 3- calculated as 10 pF x 3.3 V = 33 pC. The current flow ng in

the switching is represented by differentiating the charges in tine,
that is, 33 pC/ 500 ps = 0.066 A It is known that this kind of
transient current flowin 5 switching-a 3i-gnal nay give rise to a noise
vol tage by the i nduct ance of the Wrin system and thereby serves to
mal function tFRlGEAERMRELHR REWF ¢, 3 for= £3a curre@ésé,lpyé@q n E.
E. Davidson et al | BM J.. Res. 19 2 .. 26.. Thi n0|se
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As mentioned ﬁl&%/@tance of h&l?e Ned Send ssfsswmla'nd MR QR0F LdORd D ddie
operating speed, is, the operating frequency.” Hence, in order to

20 reduce thﬁapﬂﬁﬁ@&im iﬁ@%ﬁ&d@ndﬁ@t&@&i@ﬁi@l sheete£aiplad, as be nade
faster. Hence, for nmaking the operation speed faster, it is necessary

to reduce anddéwerrijss@net e€. fOr Davidsiet estmiail ng 18N hoikes. that. iMgy t he

i nduct ance of the W ring systemprovided in the sem conductor device.
25 198, forkgoi2tg s@hisonduseovodbggeemdiysbosedrignented by a
JP- A-8-250498 may provide a smaller sem conductor device than the

conventi dfal BimedeasemumidRy X3e Serthonddiciance anvihe WanveRthg the

pads, the bunps and the wring _ .
current. For example, assuming that the inductance of one

lead of the semiconductor device is 10 nH, a noise voltage
of about 1.3 V per lead is generated. This noise voltage
may be derived by 10 nH x 0.066 A/ 500 ps. If this kind of

15 noise appears in the power supply, the ground or the
signal line, the actual high or low state is erroneously
read. This may lead to malfunction. As mentioned above,
this noise is roughly in proportion to the operating speed,
that is, the operating frequency. Hence, in order to

20 reduce the operating frequency, the operation speed cannot
be made faster. Hence, for making the operation speed
faster, it is necessary to reduce another parameter for
determining the noise, that is, the inductance of the
wiring system provided in the semiconductor device.

25 The foregoing semiconductor device disclosed in
JP-A-8-250498 may provide a smaller semiconductor device
than the conventional surface mounting type semiconductor

device by forming the pads, the bumps and the wiring



-4- sections on the pad formng surface. It nmeans that the

i nductance of the wiring systemis reduced as conpared with the
conventional surface nounting type sem conductor devi ce. However,
considering that a conductor having a -54ength of several mllineters
contains roughly several nH i nduct ance, the foregoi ng sem conduct or
does not provdeftions ap they Raf | FRIURIRM CBIER (et ilig VERE ST E4@dsERSy t he
recent various syste that, need to o erateE%} a quite fast speed.
Further, the T 1 i NS I i & u‘ﬁ&,@%-ﬁw onsi ders

reducti on of th’%e, duct ance .on t iring side. it does

not consi der ¥e I(: :%nconventojforf%; ?W@%mﬁﬁ%urb The @%ﬁed“Hjﬁ?ﬁmée%ﬁgdts‘?%e
Hence, the ;.. Sem C%q\zlé(ffte(}rgi %gﬂségier}ﬁlegn%t ggza%:l 5;%%&&:?1‘6%5 Ra4he Roi se

caused on the ground wring rt ) scatrtered on
the chip gurf @E‘dof‘“ﬁéb |5 &M Pirh Jrunied A, MU M0 py
substrate by bunps or the %ﬁie, %ﬂ%ﬁ% %unps are ség?ﬁéred as wé%l. I t

nmeans that thghguctamt@Nafh& onehicdd Mey | SR cHioPaRasi ot fiFd®tie 20
SUMVARY OF THE | NVENTI ON I n consideration of the foregoing

problem it iso low &N Dbjectande tde nEesENy thyerddquast GPrihe dedent
sem conduct or device which contains a | ower inductance of the wiring
system for theapisyposeyofemeetharg vedd tdicopefate euestguidfe hight daresed y
and integration, |low cost and the i ke without making the
manuf act uri ng process dunpiliaat dthe semigongbidtaas deakiiaey dise lsedd dmduct or
devi ce operate at a faster clock frequency than several hundreds Mz
as 10 JP-A-6-16€3822 considers reduction of the inductance on the
power wiring side. However, it does not consider reduction
of the inductance on the ground wiring side. Hence, the
semiconductor device has no means of reducing the noise
caused on the ground wiring side. Further, the pads are
15 scattered on the chip surface and when this chip is
mounted on the mounting substrate by bumps or the like,

those bumps are scattered as well. It means that the

planar conductive layer cannot be easily formed.

20 SUMMARY OF THE INVENTION
In consideration of the foregoing problem, it is

an object of the present invention to provide a
semiconductor device which contains a lower inductance of
the wiring system for the purpose of meeting with the

25 requests of high density and integration, low cost and the
like without making the manufacturing process complicated
as well as making the semiconductor device operate at a

faster clock frequency than several hundreds MHz as



- 5- keeping its noise low Further, the present invention

provi des a capability of reducing the noises generated on t he power
wiring side as well as the ground wring side. Mor eover, the invention
al so provides the solving nmethod 5 for- & general structure having
difficulty in reducing the i nductance on the wiring system because of
the pads and eePlQﬂuﬁﬁﬁlQﬁ%ﬁﬁuﬂQﬁ1tIE@r@ﬁﬁGrsGPﬁa@éesen invention |np
carrying out the foregoing object, . sem conduct or devi ce accordi ng

to the inventHEAViies e cqma%lés%to%prpq#%%ﬁ% ek I8N &5 oD

| udi th foll t t
Isgﬁ‘l golnggct o(ra 1?)E'e\,"L?(?:"téeolf ri’g]r{ﬂcf?c-ﬁs e a5 g ee]n]i fhddig &r%%&#rmlw Sower

pads for S“'“'%%’ Sy & et ﬁgr}"x’?éntPOtenéi iy @I[Q'{V:L%d %gndes {oof t:t%‘%ﬁ%é’dﬂb%a

ground 15 i Qs I'Ng an

signal, akl %b,?éfafoé %é’%é’f’z{%&l“ﬁl epower ngy@by

bunps for outS|de nnect’1 on bel ng necte MAt

power wring Seeldoffce on tHM W&F&&%% & e SiLde &E)fﬁ}f‘&téé&‘s beidg
connected with 20 the ground pads by the ground wring sections; and

si gnal pAdsod oo CUiESR Uén CHEaet i s ef e connected with the
signal pads by signal wring sectlons the power wring section or the

ground wiring section im Idm&tﬁduga(hmejﬁel Vforegoigny RMiect,dahedf the
signal wiring sections. 25 (2) I'n a sem conductor device having
a plurality semiofngacksor adgitiralacgomndimynps, ttendiravgitiat iaf tiew ring
sections for connecting the pads wth the bunps, all of whi ch are

f ornmed oAlonerrrREens arREEcdfiehel Serhamaeietiged by including the

following structures:
(1) In a semiconductor device including a

semiconductor element having power pads for supplying a
power potential, ground pads for supplying a ground

15 potential, signal pads for inputting and outputting a
signal, all of which are formed on one main surface
thereof; power bumps for outside connection being
connected with the power pads by power wiring sections;
ground bumps for outside connection being connected with

20 the ground pads by the ground wiring sections; and signal
pads for outside connection being connected with the
signal pads by signal wiring sections, the power wiring
section or the ground wiring section is located adjacently
on both sides of the signal wiring sections.

25 {2) In a semiconductor device having a plurality
of pads, a plurality of bumps, and a plurality of wiring
sections for connecting the pads with the bumps, all of

which are formed on one main surface of the semiconductor



- 6- el enent, the plurality of pads include power pads, ground

pads and signal pads, the plurality of wiring sections i ncl ude power
bunps, ground bunps and signal bunps, the plurality of wiring sections
i ncl ude power wiring sections, 5 ground 8M-ring sections and signal wring
sections, and the power wiring section or the ground wiring section is
formed adj aceanenshy B'd'teh Bhuesl gty af |regdd Jdrfél‘{% tPefer padshamayihl
wiring section. In (1) or t he, ground wiring

St | ane. 10 BHAR 130 SiFnAL FAdSY W B AL i 50 o e
lrrg;/gr'surface cgcltuh(fe Ig?n"]ié:’?rlﬁ“%%or cﬁeg(te%e&‘ntqthro evera(?llg q'orfé'}/ég
e oo o SR P05 B0 eI MR SERA NPl Bl o
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W' der than ”}?ovmldtv?hx_of c_}@eéﬂ%'oi’“ﬁﬂé‘%ﬁdiﬁ{d QP rirkf section is (6) In
(5), the power wiring section or ground wring section is |ocated

in a nmanner tﬁbﬁﬁéf&ra@jhcentlpt&erbd@{Iﬁhﬁésalo@rae@ Waphed@ighsurd@ace of
t he sem conduct or el enent. (7) I'n a sem conduct or

devi ce including sigrkbl wwierd enskiet ion £l enent havi ng power pads for
supplying a power potential; ground pads for supplying a ground
potential; and signal p&ds Fror{li)nput ti2lg ik guicpuid iwigimg sectsiogmal , al |
of which are formed on one main surface

10 and the signal wiring sections are both located on one
main surface of the semiconductor element through several
n-type layer.

{4) In (1) or (2), the power wiring sections and
the ground wiring sections and the signal wiring sections

15 are located on one main surface of the semiconductor
element through several n-type layers.

(5) In either one of (1} to (4), each width of
the power wiring section and the ground wiring section is
wider than the width of the signal wiring section.

20 {6y In (5), the power wiring section or the
ground wiring section is located in a manner to cover an
outer peripheral area of one main surface of the
semiconductor element.

(7) In a semiconductor device including a

25 semiconductor element having power pads for supplying a
power potential; ground pads for supplving a ground

potential; and signal pads for inputting and outputting a

signal, all of which are formed on one main surface



-7- t hereof , power bunps for outside connection being connect ed
with the power pads by power w ring sections, ground bunps for outside
connection being connected with t he ground pads by ground wiring
sections, and signal 5 bunps for outsi-d&g econnection being connected with
t he signal pads by the signal wiring sections, each w dth of t he
power wiring Wenddh aaivethewrsurb miqutig decdmedtsion beigigler than the
width of the signal wiring section, and the power wiring section or
the ground wiGATHEEd iWwith S£he pPover Rads MY PNt Hid st GRSt @M Sout er
peri pheral area of one mai-n surface of the sem conduct or e| ene ?t
havi ng

(8) In a seni TR REVi¥e THF? rﬁj’rH’eCtlo"s T FRTGCTE

ds f d f I
S ground 15t St%?ﬁtfrﬁ%ﬁﬂos Ho OIS AR e oA ny e
si gnal , agl %ur?gt" Cé]oxaro L dcoqpneo&eléw'ﬂél g{ cgb e[%t %%q{hEQJH pover

bunps for out’si connec |on conne e power pads by

power wiring eéijé%'p ONNEG |
connected w t% rb%he ar oun ggrpégl gr%lg{r?d w%lﬁgmgectl ons“g' aér%{cei éshlggnal

bunps for outglde,KANNGET Oy %é&&?@}ﬁft&% VégﬁJhrI&‘%urlng sidhalopads by
signal wiring sections, a central portion of one main surface of the

sem conduct ory & Brian nalaidesdth of aHa s isage neier ey | Wbt drgpednd itfe of a
conbi antion of one 25 power pad, one ground pad and one signal pad

| ocat ed al ongrower wineirsy dedfian outtdre eggaupbrtimimefsddtel genisconduct or
el emrent, the one power pad being connected with at | east two power
bunps | o¢ét edlarrizot Hirsialesofet i paaveefrermeer peripheral area of
one main surface of the semiconductor element.
{8) In a semiconductor device including a
semiconductor element having power pads for supplying a
power potential; ground pads for supplving a ground
15 potential and signal pads for inputting and outputting a
signal, all of which are formed on one main surface
thereof; power bumps for outside connection being
connected with the power pads by power wiring sections;
ground bumps for outside connection being connected with
20 the ground pads by ground wiring sections:; and signal
bumps for outside connection being connected with the
signal pads by signal wiring sections, a central portion
of one main surface of the semiconductor element includes
a pad sequence having a repetition of a combiantion of one
25 power pad, one ground pad and one signal pad located along
one side of an outer edge portion of the semiconductor

element, the one power pad being connected with at least

two power bumps located on both sides of the pad sequence



- 8- by neans of the power wiring sections, the one ground pad

bei ng connected with at | east two power bunps | ocated on bot h si des of
t he pad sequence by the ground wiring sections, and the one signal pad
bei ng connected with the 5 one signal -pa&d - ocated on either side of the
pad sequence by the signal wiring sections. (9) Ina

seni conduct orPYIEleaiEs | el i Pwer Wil sHditor @1emit ey Bisher
pads for supplying a power potential, ground pads for supplying a
ground 10 PR i dNreFFighEl HadLItr TIHRIMHy RHPD PR hP™
signal, all cifgc?t\(ﬁi ch are forned opn one main surface t hereof ; power

bunps for out LR QT DRIy sequenth e W Ihe RS pads by
i ri ti ; db f tsid tiaon hei

B v 00, BEELAONG ong RS YR 50 A5 RIS o8

si gnal 5 b&@ss{ggr&af’ S4 96, CONNEC Aoé‘it’&?éf‘gsf&é”}f‘ﬁt&ﬁje WA §é£ﬁ;e ce

signal pads by the sign W T1ng sections; a centra portion of the

one main surfiaceof dNenSEN LA QEtions. €l ement includes a pad sequence
having a repetition of"a 20 conbiantion of one power pad, one ground pad

and two or mor e si gnalipadssdrticatthad et esiidr1afa e out er edge
of the sem conductor elenent, the one power pad being connected with

at | east two pewnbtomiuPsot csbdmshOmbeily powesigiess ofod heumealdy seguence by
the power wiring sections, 25 the one ground pad being connected with at

| east two powE 0 Upmt dnuinjosl | apadwedd qredot foisi slgsp ofindiea pacbwetjuence by
the ground wiring sections, each of the two or nore signal pads bei ng
connect edOwi tippttert s hnanpasisgt ok gpads ofphotputting and outputting a

signal, all of which are formed on one main surface
thereof; power bumps for outside connection being
connected with the power pads by power wiring sections;
ground bumps for outside connection being connected with
15 the ground pads by the ground wiring sections; and signal
bumps for outside connection being connected with the
signal pads by the signal wiring sections; a central
portion of the one main surface of the semiconductor
element includes a pad sequence having a repetition of a
20 combiantion of one power pad, one ground pad and two or
more signal pads located along one side of the outer edge
of the semiconductor element, the one power pad being
connected with at least two power bumps located on both
sides of the pad sequence by the power wiring sections,
25 the one ground pad being connected with at least two
ground bumps located on both sides of the pad sequence by
the ground wiring sections, each of the two or more signal

pads being connected with the signal pads located on both



-9- si des of the pad sequence in a one-to-one manner by the
signal wiring sections, and the signal wring sections bei ng
alternately extended on both sides of the pad sequence. 5
(10) In (8) or (9), the power wring sections, the ground wiring
sections and the signal wring sections are |l ocated on the one nmain
surface of theisesi edndbhet pad sequenegedn BhEOHGgHOSOREr HRNASEYPY [L&fer s,
and each wi dth of _ the power wiring section and the ground wring
section is 16igRiedeMitHaY RSO 0% (desiSARR IWIATRGIs EEFTIRNS
(11) In (8) or (9), the signal pad is any conhi nation,of one or two or
nore of data,hﬁ%ﬁgk?LHQHﬂé%ely extenged RRdbektaStesR. of tie pé%IEF
DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a plan view showing a
wiring patter ¥e9IUENGE: 5 seni conduct or device according to an enbodi ment of
the present invention. Fi9S. . 2A, 2C.ake_ s i Vi ew
: O3 el kcddl ai K50 BOFRE TARaieneer t2Pkre

showi ng a =20 .seniconddét . di ng . Fment of
present InvenihQNground wiring secti%nsd an% %ﬂeegﬁb%%he@Eéﬁgﬁc%bEthﬁgram

show ng ~a cause of noise occurrence. _ is an
equi val ent ci Gl t HAFABS W RGe FRinA HAESR Ol Mehee seatWonee®or
Fig. 5is a plan view showing a wring pattern of a sem conduct or

devi ce accor dig@nict taneihrigresedirmntn-type Uayviehe ,praese rkiadhnwarithow.f
the power wiring section and the ground wiring section is
10 wider than the width of the signal wiring section.
{11) In (8) or {(9), the signal pad is any
combination of one or two or more of data, clock, write-

enable and data-mask.

15 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view showing a wiring pattern
of a semiconductor device according to an embodiment of
the present invention.
Figs. 2A, 2B, 2C are sectional view showing a
20 semiconductor device according to the embodiment of the
present invention.
Fig. 3 is an equivalent circuit diagram showing
a cause of noise occurrence.
Fig. 4 is an equivalent circuit diagram showing
25 a cause of noise occurrence.
Fig. 5 is a plan view showing a wiring pattern
of a semiconductor device according to another embodiment

of the present invention.



- 10 - Fig. 6 is a plan view showing a wiring pattern

of a sem conductor device according to anot her enbodi nent of the
present invention. Fig. 7 is a plan view showing a wiring
pattern 5 of a sem conductor device aecdfdirng to anot her enbodi nent

of the present invention. . Fig. 8 is a plan view show ng a
wiring pattern of BEl%erfi dehdu@lan de\gv ShEgiian ¢ e ngh qatdrern
enbodi nent of the present invention. 10 Fig. 9is a

per spective ik sHIW FRPIFRNtGRGE CEe 2Ce LDt RPUR T HRRIGIeMevi ce
and the chip Fig. 10 is a plan view showi ng a

capaci tor. . .
Wi ring pattercﬁfitahe Qﬁeéf@ﬁﬁﬁQ%ﬁﬂﬁﬁﬁQn' devi ce according to anot her
enbodi nment of the Rresent; J %V%(}%n%ie‘ﬂ?‘g’shoavui&gora dveivﬁg% é%a(:.l:t(#re§na pl an

view showing a wiring palt ern a sem con ng to

anot her e@bOQ%FQQtsemicoﬁﬁué{E%FHéV%%E VSR o another e odimdht 12 1S
s uct or

a plan view showing a wring pattern of "a sem con evice

accordi ng to gnothery ahodi "Bentby Of the present invention.

Fig. 13 is a plan view showing a wring pattern of a sem conduct or

devi ce according to anather enod Bn view cghdv&lglsgoraes&rﬁidgﬁwﬁﬂ&h

Fig. 14 is a plan view showng a wiring pattern of a sem conduct or
devi ce accor dpNga t SemneOd@icesb otk vitd according Neo piesEdr idiveddindnt

Fig. 15 is a sectional view show ng a sem conduct or devi ce accordi ng
t o anot her enbbdimemredent invention.

10 Fig. 9 is a perspective view showing a mounting
state of the semiconductor device and the chip capacitor.

Fig. 10 is a plan view showing a wiring pattern
of a semiconductor device according to another embodiment
of the present invention.

15 Fig. 11 is a plan view showing a wiring pattern
of a semiconductor device according to another embodiment
of the present invention.

Fig. 12 is a plan view showing a wiring pattern
of a semiconductor device according to another embodiment

20 of the present invention.

Fig. 13 is a plan view showing a wiring pattern
of a semiconductor device according to another embodiment
of the present invention.

Fig. 14 is a plan view showing a wiring pattern

25 of a semiconductor device according to another embodiment
of the present invention.

Fig. 15 is a sectional view showing a

semiconductor device according to another embodiment of



t he present invention. Fig. 16 is a plan view showi ng a

W ring pattern of a sem conductor device according to anot her

enbodi nment of the present invention. 5 Fig. 17 is a plan
vi ew showi ng a sem conduct or devi ce atcerding to an prior art.

Fig. 18 is a plan view showi ng a sem conduct or devi ce according to

anot her pri orthkgtpresent inventionfFig. 19 is a plan view showing a wring
pattern 10 of a sem conductor device according to another enbodi nent

of the present inventidig- 16 is BESCRTPMIGYE SHOVEE BVBEDHENPS ttern
Hereafter, the_enbodi pents of the present 15 invention wll be described
with referencftd I9R: éz&a?ﬁzﬂﬁ ing to ancther emhofiimeny 5

pl an view showing a pad fornjn . __surface of a sem conductor device
according to %%f%h%tékesen§nﬁﬂi%QEﬁﬂnbf the present invention

A
sem condu%t or 20 deviEcie 101070 iiss d dleanuRriOfw Y soqmnc %d%%gngrcoqwr 1100
i éhlprhaV|ﬁg Ssi des of several

conposed Of a roughly reé{hngular siFl'icon

mllimeters o $ r id i et S £ as shown in the section of
Figs. 2A ZB,&eZijé% %%‘%%?ﬁ@léé Eﬁ?o@; p%%sarlOOl, a bunp form ng section

1004, a plurality of 25 g bumpsislQ0% 1 Rl dH i g M rdeht Sfdd @by 1003
for connecti ng thenﬁ%orned on a pad form ng surface 2000 of t he

sem conduct ord&¥ efend cddH8ind heo pastst HOP lpad e fawrd her divided into
power pads 100l1a, ground pads 1001b and
Fig. 19 is a plan view showing a wiring pattern
10 of a semiconductor device according to another embodiment

of the present invention.

DESCRIPTIONS OF THE EMBODIMENTS
Hereafter, the embodiments of the present
15 invention will be described with reference to the appended
drawings.

Fig. 1 is a plan view showing a pad forming
surface of a semiconductor device according to a first
embodiment of the present invention. A semiconductor

20 device 1000 is made up of a semiconductor element 1100
composed of a roughly rectangular silicon chip having
sides of several millimeters or several tens millimeters
as shown in the section of Figs. 2A, 2B, 2C, a plurality
of pads 1001, a bump forming section 1004, a plurality of

25 bumps 1002, a plurality of wiring sections 1003 for
connecting them formed on a pad forming surface 2000 of
the semiconductor element 1100. The pads 1001 are further

divided into power pads 100la, ground pads 100lb and



- 12 - - signal pads 1001c. The power bunps 1002a are further

di vided into ground bunps 1002b and signal bunps 1002c. The power

W ring sections 1003a are further divided into ground wiring sections
1003b and si gnal mﬁring sections 5 1006342 n this and the ot her draw ngs,
in order to stinct power, the ground and the S|gnal bunps, pads

and wiring seﬁ%‘%‘ﬁ% P?@ﬁ] %é@ﬁzot ﬁ@“re rfiqgl?"pcﬁké?psdrﬁcphqzr?e ar;)e . ‘-b?“él% Eurrps, )
d d t Tt

D nal i 11 moALeL SR S a 08 o e Bl %Réﬂbamdpmé?a | PRRRE o Q@?%gnguloosg
dth t 1003

2re | ocated adPacBAYTS BREBSEhoePhiema, 1003t eg5t Srechdr o ivia8g LY

si gnal “‘r'ngg§8§£h°ﬂlk98§tSgckﬂoﬁgelbqgﬁlggga na}0%1£9§ sgg&gggggctor

device and the power w ring sections ate adjacent y on

bot h of aés ! e@@bB@”e ﬂ?‘rﬁhls ancPftﬂeDeo&&egﬁaéréerrlé‘él SEeld Qb agated in the
ri ght han he sem conductor device. The Wring section is

general ly dlgﬁlﬂbéetﬁé pOwE el rtAet §rdlfd[ 8ré]l Bhe signal bumps, Pa&s
sectional structure of the sem conductor 20 device is schematically shown

in Figs. 2A, 2Bdanilr2fg AectionsShowm, e@Bht beheem ehadpcker &henené 1100
are lam nated a silicon oxide layer 1101 or silicon nitride |ayer 1102
for pr ot gcoiing bheps| epeds, andf wisindi stetions hayebe1i88ched. In
insulating the signal wiring section 1003c fromthe 25 sem conductor

el enent, the thisatmbpdimgntecabont10D8csignal wirghgcsectabhy t0RAecti ng

t he sem conductor el enent 1100 W th a nmounting substrate having the
seni conddt or ©8BeF cEhan th&OBQWﬁﬁuﬂ%éHnghé?@éhoﬂﬁrgﬁ@ﬁatﬂ%dstﬁagrﬁﬁﬂdloolc

and the wiring sections 1003b, the ground wiring sections 1003b

are located adjacently on both sides of at least one part
of the signal wiring section located in the left hand of
the semiconductor device and the power wiring sections

15 1003a are located adjacently on both of at least one part
of the signal wiring section located in the right hand of
the semiconductor device. The wiring section is generally
as wide as 10 um to 100 um.

The sectional structure of the semiconductor

20 device 1s schematically shown in Figs. 24, 2B and 2C. As
shown, on the semiconductor element 1100 are laminated a
silicon oxide layer 1101 or silicon nitride layer 1102 for
protecting the element, a first dielectric layer 1103 for
insulating the signal wiring section 1003c¢c from the

25 semiconductor element, the signal wiring section 1003c for
electrically connecting the semiconductor element 1100
with a mounting substrate having the semiconductorldevice

1000 mounted thereon through the signal pad 100lc and the



- 13 - signal bunmp 1002c, a second dielectric layer 1104 for
protecting the power wiring section 1003c not shown in Figs. 2A, 2B
and 2C, the wiring section 1003, the pad 10001 and the sem conduct or
el ement 1100 and insul ating 5 the nnuntﬂﬁg “substrate, and a bunp form ng
section 1104 pl atform

d h th 110 to b
formed. The s%ﬁ%fmﬁﬁagﬁ%@ﬁ oh 150888 "ehet %mgwf??% it 4'§%€? . oﬁ
1003a and the 9 section. 1003b @ the s
orocese HencREoRECHER FAE Brvng abted cdtEion 1908 S %%m AL A ot

| i cat ed. 1 t 1to 2
PorT i hor e FR8s2 2h00% ana ST LAE wRYEhs Tl an BRoYs Iiule SRRLL 11O
thi ckness of 20061 dnd LeET Linbo 808027 Bfick 3510 PL &eﬁ?sula%lnghe
first dielectric layer s formed of an organic I nsul at or suc

silicon nigrigdges0hog8PshEi ¥8pEERtdNCand a lBﬁrﬁﬁtfé’hﬁiﬁQtéé@ti@ﬁ{eilM as
thick as 3 to 7 [err]m preferably about™ 5 [err]m The second

insul ating | ayefved as a HOEBEIrAf cANWRL ANt Ke i PSWpal D02 susht@aspbsensi tive
Pl Q and is as wde as 3 to 7 [err]m preferably, about 5 [err]m The
pad 20 1001 fsrmadnl yTHersierhaf val wimoiwseanibn slEE3d,hitdle gowet wiringo 1
[err]m The wiring section 1003 is fornmed of a | am nated structure of
a chrom um | agectdén01@0Bar ahdh thecoppend| ayeingfsectios 1ed8hngrand a
chrom um | ayer of 0.05 [err]mranging froma cl oser side of the

sem conduct or fere@éninorhansanyg P@@ﬂ%ﬁs 28lengie althft MARWRF FHHgEs from 0. 8
to 1 [err]nlln t hi ckness. The unp formng section 1004 is preferably
formed ofl% Proc@ﬁ?oﬁfuﬁ?Pﬁ?eF96F19n§5af%r??ﬁ]Cﬁmpé}?%Qeﬁf M s et i

tungst en of ZdLeiaLg} ??82 1gold | ayer of 05 Ee ]51&%Pm|g%ér1th|s

nitri as wi e as abo
preferably, the layer 1102 should be formed to have a
thickness of about 1.3 um by means of the plasma process.
The first dielectric layer is formed of an organic

15 insulator such as silicon nitride or sensitive PIQ. The
first dielectric layer is as thick as 3 to 7 um,
preferably, about 5 pum. The second insulating layer is
formed of an organic insulator such as sensitive PIQ and
is as wide as 3 to 7 um, preferably, about 5 um. The pad

20 1001 is mainly formed of aluminum and is as thick as 0.6
to 1 um. The wiring section 1003 is formed of a laminated
structure of a chromium layer of 0.1 um, a copper layer of
3 pum, and a chromium layer of 0.05 um ranging from a
closer side of the semiconductor element or mainly formed

25 of aluminum and ranges from 0.8 to 1 um in thickness. The
bump forming section 1004 is preferably formed of a
chromium layer of 0.05 um, an alloy of nickel and tungsten

of 2 pum, and a gold layer of 0.05 um ranging in this



- 14 - sequence froma closer side to the sem conductor el enent.

The bunp 1002 is forned of solder. Though not shown, as di sclosed in
JP- A-9- 260389, about the bunmp form ng section 1004, it is apparent
that the gold on the uppernost 5 surface4 s not covered but may be forned
as a circle on a ont act Eortlon bet ween the buy 002 and_t he bunp

forni ng S6TPPBRO16B9™ FnCLASSE! FAEELFE SHBUASPACPREUCERE phement. |

i ri i op, | | t o |

br o1 ot 1 ve. | agBF POPoIREA of SPFIBOnCExPBEICT0. TEYRIST AT AT BhbGH men
he sili 2
and the f11st ’é‘lg‘élhggé{ e PP 352%“??8?3%9? ot BB EokEn g b o

this casgookl it geelepab ﬁttgggttbﬁes 16080 hdeybBYehol10l s

as wi de as about 0 re pref Iy, It ould be forned

to have a-5h'%E@@%&eoﬁsaﬁeﬂtc@véré@rbhﬁ1ﬁ&y be f8§ﬁ@§ gk hkheipkagmn a
process. In this enbodiment, the dielectric |ayer overlapped on the

Wi ring sectiogohsact po%@ﬁbﬁsbdtﬂéeﬁ speoBdmgi ebegt khae tB¥ebuhpr FBEmOhHg
sensitive PIQ and the silicon nitride layer 1105. 20 As

shown in Fi gsse2AiodBland.2(n acitorsi ngectwre showhein riviemt i 20, tie power

W ring sections or the ground W ring sections and the signal wiring
sections ot hewithag sectibhelpgeer ier at hemgnetadnwreinyyséotrinedsoéire forned
on the sane plane. 25 Next, the description will be
oriented to hé&ﬁmlnumtﬁédlﬁv@ﬁ@ﬁ@ﬁtéﬁethéysreéénﬁoéﬁﬁﬂl@étﬁéhlﬁﬁne§xﬁﬁ@

f ast operation possible, which is an object of the sem conduct or
devi ce aéHbrd#ﬁgeFO t%?st%%%oﬁm?ﬁﬁ&ment' the silicon oxide layer is

served as the silicon nitride layer 1102 and the first
dielectric layer 1103 as shown in Figs. 2A and 2B. 1In this
case, it is preferable that the silicon oxide layer 1101
is as wide as about 0.1 to 1 um. More preferably, it

15 should be formed to have a thickness of about 0.3 um by
means of the plasma process. In this embodiment, the
dielectric layer overlapped on the wiring section is
composed of a second dielectric layer formed of sensitive
PIQ and the silicon nitride layer 1105.

20 As shown in Figs. 2A, 2B and 2C, according to
the invention, the power wiring sections or the ground
wiring sections and the signal wiring sections other than
the power or the ground wiring sections are formed on the
same plane.

25 Next, the description will be oriented to how
the invention of the present application makes the fast
operation possible, which is an object of the

semiconductor device according to this embodiment.



- 15 - Fig. 3 shows an equivalent circuit for a circuit
around an output buffer included in the sem conductor device. In
particul ar, consider the transition of the potential of a data pin 2
fromthe low state (ground 5 potential) 2to-the high state (power
potential). At the transitjon, of the transistors conposing a finpal
stage 4 of an out ptit9bu f%?ow§h%np%ﬁé%v§ tt?hﬁ%?%¥n$°¥san%HECUlt

conductive, so that, curre ows,fr t he data

pin through {RECHHaR" st bub BprechuipitouSePEhr Fu' Sefiiconapblat s
charged in thg Vggg‘c (%é%%(ﬁ?%fT con%%ékﬁfkﬂéfkééégléhai p otentlm

of the data prn oW St |g state

a tine, P %se&aioéff50§%t5reﬂhtEgﬁggme£h§piaw s£8Fé QégHGﬁdp'“ 3

through the f stage of t out put n genera I's current

is calledpaspagentiibi®nto WHECAibA BBhte (poREef gbBBLLiIED){heat the
sem conduct or device. However, it is under st ood t hat mhen t he buffer

is switched, thenstitienl of thhaﬁrhﬁsibQMkEr@BmpbglﬁgwérfSﬁalCQt&Qet@e
ground in a narrow time range when the transistor conposing the buffer
20 i s made subst ant bakpytcbuodfieti veheVenerheideateangither is mdaka pin 2
is transited fromthe low to the high state, unli ke the flow of the
current 100 showduchifeg. s8, thhe currepbri@ft £100sf Fows &rpawehepdlatd pin 2
to the ground pin 3. The current 101 flow fromthe power pin 1 to the
ground 25 p|ﬁOBthEkéatﬁepﬁnoﬁhéﬁughetbarféﬁ@llelagﬁoﬂﬁ theFpytpst

As descri bed above, at the potential transition of the data pin of the

signal pikfs i REEGREd | FTRiheCurrentehy c%‘m%rlrﬂeW%elOQ%rc%Wﬁﬁﬂ%@ 1723

n Fi
shown i '9- tge daga pin 2 so that the potential of the data pin 2 is

switched from the low state to the high state. At a time,
current 101 flows from the power spin 1 to a ground pin 3
through the final stage of the output buffer. 1In general,
15 this current is called passage current, which is not
preferable to the semiconductor device. However, it is
understood that when the buffer is switched, the current
has to flow from the power source to the ground in a
narrow time range when the transistor composing the buffer
20 is made substantially conductive. When the state of the
data pin 2 is transited from the low to the high state,
unlike the flow of the current 100 shown in Fig. 3, the
current 100 flows from the data pin 2 to the ground pin 3.
The current 101 flow from the power pin 1 to the ground
25 pin 3 like the flow of the current 101 shown in Fig. 3.
As described above, at the potential transition
of the data pin of the signal pins included in the

semiconductor device, for example, as shown in Fig. 3, the



- 16 - transient current starts to flow Inportantly, the flow of

the transient current causes the noise voltage to be generated in
proportion to a tine-base change rate of an i nduct ance and the

transi ent current of each pin ranged 5 dlcorrg t he current passage. Hence,
with increase of the operating speed, that is, the qperating

frequency, thBransieppj RrFentneFaibadtonilans eskMROrRanl Y exing sEX8Y Riper -
limt frequen to be operated at a certaigginductanc ue. In order

|
to enhance thgﬁﬁpEE?nF? E, CPETFEL $BURGEe ﬁrVOfﬁerggﬁE%g?hggiﬂﬁuctance as
h i ble, E t f i i
Cor con dhot or Seflerated, 18" pESBAPLSon P8 LOLEHE R EOMERNL SRate of ap
that it h . i t . i duegt . devi
o ted ot niRBRLERoLAHA' RACCCLIRRLERE SEMLEARIUE Bhon oindFYhGEd

sem condugy Ora%}ﬂ'gct%ﬁ%i:tﬁgggﬁﬁ bAgshQUIN Yence, WA 'é’?é}:séé)’bf‘stﬁé’} na

smal | er i nductanc conventi onal 'sem conductor devi ce.

order to undepgbaRding spbbBby. thhe L8pdens @%)Srég_ﬂﬂjgrﬁgeﬁﬁeKBQW that the
i nduct ance for giving influence on the transient current 100 shown in

20 Fig. 3 is aniekf eet iverbadual anke glerésert byrHde existhductgiser12 of
the data pin 2, the inductance 11 of the power pin 1, and a nutual

i nduct ance M dfimiihefpeweenpintd be opandtelicatlabacprha?n Eoduekanpée,
assum ng that the i nduct ance of the power pin is L1, the inductance of
the 25 data pRhues LI erder heo mphatce nchetuprer thidrdbet Weeks i s M
the effective inductance about the passage of the transi ent current
100 shown:q n PPgessary §enspdrry the lpgprE3eftedSaBuEh a5 posspbkem Since

the noise is in _ _ _
For example, the foregoing conventional semiconductor

device has a relatively smaller dimension, which means
that it has a smaller inductance than the semiconductor
device provided with a lead frame. The present invention
15 provides the semiconductor device which has the roughly
same dimension as but a smaller inductance than the
conventional semiconductor device. In order to understand
this, the readers are required to know that the inductance
for giving influence on the transient current 100 shown in
20 Fig. 3 is an effective inductance derived by the
inductance 12 of the data pin 2, the inductance 11 of the
power pin 1, and a mutual inductance M of the power pin 1
and the data pin 2. For example, assuming that the
inductance of the power pin is L1, the inductance of the
25 data pin is L2, and the mutual inductance therebetween is
M, the effective inductance about the passage of the
transient current 100 shown in Fig. 3 is generally

represented as L1 + L2 - 2 x M. Since the noise is in



- 17 - proportion to the inductance of the current passage, that

is, the effective inductance, in the condition that no change t akes

pl ace in the inductance L2 of the data pin and the inductance L1 of

t he power pin, by increasing the 5 nmutual knductance M between them it
is possible to reduce the overall effective inductance. It is obvious
that the Pseperdiee ussi tre naydiot ahee uet tthe heupessages stagent thal
shown in Fig. 3. In this case, by increasing the nutual i nduct ance
between t he pbWwerth? reifeeiel Yhel (UGERRFSy 3i0 jthe 1¢Pn¢lst%sti1mfe R® reduce
the overall effective |nductance g. showg equi val ent
circuit corre%lb%‘h%‘? ngpkes pjt%c%rﬂ%dm%sjs“%‘ﬂ?\t@%‘?\dr“ %’fr aatreb t he

i t buff | duct d He
par i cul ar - OIS AT PRI TR DL brith s MBI BTN dih oot o L e LA e

Swi t ched ”O”Pn&{k?i ?%@égnégrﬁ%m%t&é’%r?”&&%) L0 té‘fqossn%i‘%( zf@&r?ce

(power potfentia Transition ace, the

transi ent Cur{}gé't%\lggaffaéEEect ve Lpdlomdon the addigss a.hgtt dhe

power pin 1 an round pi rough the input buf t he

passage 20 gans e@isé@:?»sﬁé@rﬁ@ 190 14 oM OFR T iee RONBEadi Nedr £dhd NEp1
ground pin 3. The fornmer current is charged in an 1 nput capaci t ance,

while the |at$ieswuifienrigi s31ransiils @HdegNby incrRRRAMY theMrrt e
buffer is swtched as descri bed above. Even in the input pins such as
t he address pimdoftahee Rbétweegnahe ppowser |pke 1 hendatize prand heid ransient
current takes place when the signal is switched and the noise is
gener at edOby idepossiiiciance oédidte Thmdoetoxll anfeecal onginductdmee.
transient current and the current passage. Hence, the
Fig. 4 shows an equlvalent circuit corresponding
to an address pin 6 and a circuit around the input buffer
included in the semiconductor device. Herein, in
particular, consider that the potential of the address pin
15 6 is switched from the low state (ground potential) to the
high state ({(power potential). In this case, when the
transition takes place, the transient current 102 starts
to flow from the address pin 6 to the power pin 1 and the
ground pin 3 through the input buffer 5 and the passage
20 current 103 starts to flow from the power pin 1 to the
ground pin 3. The former current is charged in an input
capacitance, while the latter current is transient current
appearing when the buffer is switched as described above.
Even in the input pins such as the address pin of the
25 signal pins, like the data pin, the transient current
takes place when the signal is switched and the noise is

generated by the inductance of the conductor ranged along

the transient current and the current passage. Hence, the



- 18 - met hod for reducing the noise described with reference to

the data pin may be used for these input pins. In order to

reduce the effective inductance, the comon printed board is conposed
of multi-Iayered 5 substrate in which th&8ground or the power source is

formed of a filny conductor under the signal |ines. _ However, the

seni conduct or BRWHIE ROV t e resentdescrihef enttorrefarendd ittul ty
in adopting such a multi-Ilayered structure because the cost is

restricted. HeMR®, 93t Pip MALRe IR LT dhete BIPYhiRinSwenti on adopts a
bower source and t he. gr o EF G Tt EE 5 e Agctaniy the
between the porainal et et AR PR 4 ikt THVERREA (he 1 gnal
oystom of O CrubshratECy which olEWE IR P I Biher qdikEe AT O 1

ith the si ol . | cﬁ?@p' shown in
Wi e signagoMhdd NYe SECki O, conductor upder t{hégi 2 dlﬂ?é%l

Fig. 1, for reducing 20 the effective 1nductance si'gnal” wiring

section H9dorand e fanRfondMud it S&GH @ JABR Bhard Palsent
W ring section 1003c and the ground wiring section 1003b, the power

Wi ring secti onirh@asa ancthdhed gf Humd sy rimdopt i e Ean &l GRsk iarie Jaeat ed
around the signal wiring section 25 1003c in a neshed nmanner. _ _
| nportantly, téerwontuetiecause tloratest airsurebtihiestsidinaHenicki, nghgection i s
made to be an el ectric passage for connecting the power source and the
ground | oéft edamiqdndutr@utdetidero tnic titerdmpuan addprs a mono-
layered structure as a wiring section layer containing the
power source and the ground. Hence, for example, by taking
the composition as shown in Fig. 1, it is possible to
reduce the distance between the power source or the ground
15 wiring section and the signal wiring section. It leads to
reducing the effective inductance of the system of
combining the power source or the ground wiring section
with the signal wiring section.
In the embodiment shown in Fig. 1, for reducing
20 the effective inductance of the signal wiring section
1003¢c and the power wiring section 1003a or the signal
wiring section 1003c and the ground wiring section 1003b,
the power wiring section 1003a and the ground wiring
section 1003b are located around the signal wiring section
25 1003c in a meshed manner. Importantly, the conductor
located around the signal wiring section is made to be an

electric passage for connecting the power source and the

ground located in the output buffer 4 and the input buffer



- 19 - 5 included in the sem conductor element as shown in Figs.

3 and 4 with the power source and the ground of the nmounti ng substrate
on which the sem conductor device is nount ed. Hence, about the power

W ring section 1003a, the 5 conductor -arldund the signal wiring section
1003c shown in Fig. 3 is required to be connected to the power pad
1001a and (RE1PEREr 1BuifPe1E6PACORANEECEDBLEMERE §F0BRAYRI FPnE1gS.
section 1003b, the conductor is required to be connected to the ground

pad 1001b and3t R89gfoHRdNhiEhE POWSE. soygce and the ggpyndsofgthep) an view
showi ng a sem conduyct or evi ce according to,another emhodi nent of the
oresent B g PR ERLE . BRnBaLFBn ey Re T BRBUGE PENSSEALE! Of
1003a, the power. pad 10Q0la and_t he r_bu 10 a . e

Ml sannt 1y boghoRaf SO0SREM RS POUE GBVIR FP08, HEetion 1068 F kne

sections heEDh@%EtBQEaE%¥§§3ng E@%ngrO%ﬁ?inﬁdssg%ﬁ%ggiéggEi99%wn“@5le

the ground wiring section e grou b and the ground

bunp 1002b are;ocat ed requiQQEa%%nbbyc%BnEE%thQ%rtﬁéd%o%a%rﬁgﬁ-1Ebh§ type
of | ocations results in increasing the nunber of the pads, 20 the

Wi ring sectioaadaktet powRHTREIM@S 1000B3r @4 iWet Bbbliks the grewbadiviRRhgshown
in Fig. 1 but locating all the signal | i nes between the power and the
ground W ringsgeetibani003b, thHeneendubeokr dgsrenuiewtr ent bgenenatedeidn t he
power and the ground wiring sections when the potential of the 25
signal |ine 1@03¢thies gtroansi ped i190flboandt heughrotthed power 1002b.wi ri ng
section 1003a or the ground wiring section 1003b adj acent to the
signal |ikhes. As a resuFig.thelef feplpnevievw shpdibgadceenicondsetedrrent

passages can be nade , _
device according to another embodiment of the present

invention. In this embodiment, the power wiring section
1003a, the power pad 100la and the power bump 1002a are
located adjacently on one side of at least one part of the

15 signal wiring sections other than the power and the ground
wiring sections, while the ground wiring section 1003b,
the ground pad 1001b and the ground bump 1002b are located
adjacently on the other side thereof. This type of
locations results in increasing the number of the pads,

20 the wiring sections and the bumps as compared with this
embodiment shown in Fig. 1 but locating all the signal
lines between the power and the ground wiring sections.
Hence, the transient current generated in the power and
the ground wiring sections when the potential of the

25 signal line 1003c is transited is flown through the power
wiring section 1003a or the ground wiring section 1003b
adjacent to the signal lines. As a result, the effective

inductance of these current passages can be made



- 20 - sufficiently smaller. Further, the use of this kind of
structure nakes it possible to reduce the effective i nduct ance al ong

t he passage of the transient current generated in both the power pin
and the ground pin when 5 the potenti al 20f -t he address pin shown in Fig.
4 is transited as conpared with the effective inductance

gener at ed i n $wEfseiertly eShablebn| Fusridest, tthe peRecfatdis kinch@fyr ound
Wi ring sections is adjacent to the signal |ines. . Fig. 6is a
pl an vi ew shoWFF¢CHHES SABERF nehtPOADIIILS Ue? Fe D D IHRERCEHE | nerease of
t he pads, the.nggs fnd t he mﬁriqﬁ sec#itns i n_nunber, mhicqbis i kely
to take HPAREEFNCE 1" 2N ot Freffit S SHEC GEEFSEPY FH Y one of

the power wirglg.secliof 10032 A0 L5 0TI LD oround 514 QfhdP03D

adj acent to oné Side of at” I éeast one part* o e Si W i ng

sections %Oogﬁhe% téhﬁ%%x?{?él NYEDER o O%d%ress %%?O%ﬁ?xﬁgdﬁ) aglyant aggousl y

smal | er thou ective nduct a passage through which

the transi entyrangi €4 £81 cdhPaBed Sy SONMBVRAT o £ B QBT v@S FAIPREREL W th the
enbodi nent shown in Fig. 5. In actual, the conposition of 20 this

enbodi ment hagege sabéd ein Ntiidest OhcPhAS tHAN dMBy e of tHIpOEOHEAENT

shown in Fig. 5 though it has the sane nunber of signal pins.

The above- nenthenedoend ol memnd ssdaviobeehs adjaceascridecheonsidies Bskimgs i on
that the power wiring section 25 1003a and the ground wiring section 1003b
have the sane Wi r i sectim widith wisev hhostignal the rembadbimeardr , | i ke

t he f oregoi ng enbodi nents of the present invention as shown in

Figs. 7 afd S8StByClerpdngot pernressh oiethecroawe ofF e pads, the bumps

and the wiring sections in number, which is likely to take
place in the embodiment shown in Fig. 5. By forming one of
the power wiring section 1003a and the ground wiring
section 1003b adjacent to one side of at least one part of
15 all the signal wiring sections 1003c¢c, the total number of
pins is made advantageously smaller though the effective
inductance of the passage through which the transient
current flows is somewhat larger as compared with the
embodiment shown in Fig. 5. In actual, the composition of
20 this embodiment has a smaller number of pins than that of
the embodiment shown in Fig. 5 though it has the same
number of signal pins.
The above-mentioned embodiments have been
described on the assumption that the power wiring section
25 1003a and the ground wiring section 1003k have the same
wiring section width as the signal line. However, like the
foregoing embodiments of the present invention as shown in

Figs. 7 and 8, by keeping the width of the power or the



- 21 - ground wiring section |larger than the width of the signal

| ine and connecting the power wiring section with the ground w ring
section though those wiring sections are | ocat ed i ndependently in the
enbodi mrents shown in Figs. 5 5 and 6, theijeffective inductance of the
power and the ground wiring sections may be further reduced. Further,
the enbodi nengsoshdwairangi gectioanda8garethhsothe widthanfapbeusignal
screening light fromthe sem conductor element. In general, it is
known that théisentsdngasnerting sheneavemawhkyngosaetion ynthcéhenay

mal functi on because = of the exposure to the infrared light. In this
enbodi nent, groupg Uéﬁéﬁgnéeﬁﬁ}aétFU@UEBrFP@ﬁeaﬂaranﬁeFPEHéPaﬁ B5fti on of

t he sem conductor elenent that is |ikel e .exposed H ) Ehe in%rared
[ight with thiopaRer ernangseicianénaﬁﬁetﬁ SYEMERESNALITI 45 E9FF ofis.

th | f t t Mo i | ph

g ated 1 onfde 8 CchBhsaiecsiva AMHGCRaRES Ret aresReneEeSEH Bl W th the
power and theg?%%ﬁﬂdwﬁkﬁhags%%%%FRQSmE9 g&egu9£@§§rré8péed peflndy | ayer

of this enbodriten 0SSi vant ageous feven

mal function OEhEhéﬁggghﬁgﬂggckgBWRe180 gégce7ch3eg ¥etggsglpha rays.

Li ke the present e nment ctor oser to the solid

| ayer is provaaegneagaoaedlhog&kagnlng 1s4htagecrf thhesspiteandueber device
1000, it is preferable 25 to formit in a sonmewhat inner portion than the

out er nost elprenhpheroh @gefiéran, oitthe Bedne ofithict tiie deahTeodOdor med
of a silicon chip. In the formation of the sem conductor devi ce of
t hi s enbad) neeflemehe menndgndocted efesgiticohhmay malfunction because
of the exposure to the infrared light. In this embodiment,
by covering an active portion and a peripheral portion of
the semiconductor element that is likely to be exposed by
the infrared light with the power wiring sections and the
15 ground wiring sections, the malfunction rate may be
reduced. Moreover, by screening alpha rays radiated from a
member containing heavy metal such as solder with the
power and the ground wiring sections located closer to a
solid layer of this embodiment, it is possible to
20 advantageously prevent malfunction of the semiconductor
device caused by the alpha rays.

Like the present embodiment, if the conductor
closer to the solid layer is provided on a pad forming
surface of the semiconductor device 1000, it is preferable

25 to form it in a somewhat inner portion than the outermost
peripheral portion of the semiconductor device 1000 formed
of a silicon chip. In the formation of the semiconductor

device of this embodiment, the semiconductor element, the



- 22 - pads, the wiring sections and the bunps are forned on a
silicon wafer at a batch and then the resulting wafer is cut into
chips along a scribed line. In this formation, the cutting bl ade may
be served to cut the netallic |ayer 5-sg@ch~as the ground | ayer or the
power |ayer of the sem conduct or devi ce though the bl ade should
originally pad@uttbatwnhéng|Bﬁebmoeﬁ|pndlhh@hbgm@as@retﬁ@rmﬁéd@nnﬁy be
often inpaired and burr is caused on the netallic |aye when bei ng cut
out. The burrSkdycPBatidfes atrppbrhgh #RA thedr Hee %-”%S‘é%iﬁgtﬂi%eraés
described with res ect

nbod f bl |
an escape 190@“5f:L to CEHESSEEPBEdaIgﬁélgégeﬂénﬁutﬁﬁéﬂggé?e H e iq r?fg;e
f th f t duc
of the escapethBoguctyns nisde Rad be' SERkpArEEPRRE] %ﬁraﬂﬁéééﬁéﬁs%?Y?ﬁe
conductor o LAYEL SR L0cLeaseaLhe pel Labi bl vhe.fgEmiRg a | arge

conduct or 5Iaye iS pr era 0 provi i mprovi ng

the adher encesgh; LBRAGRROYCHEY: EBYBROAEN! Be p1aaSUshaReaObrLgensonguct or

| ayer. This hole serves to I nprove erence as we as exhaust™ gas
generated on tfie cut thBt8Liae8n FREPhOl En sthotd s snald wnRUIMd P teep

t he current snoothly flow ng or eIongated along the current so as
not to prevenbrtha empherbdf haw Bgrbeiweenusbe padthBdmetallibelbygp. 25
The enbodi nent shown in Fig. 7 is conposed so that the conductor is

cl oser to thewhehi Heliagetubyout. Thaldniig reany oedoftd hetpoyweingd rilng
section and the ground wiring section. In particular, in Fig. 7, the

10 order to avoid this, as described with respect to this
embodiment, it is preferable to locate an escape 1900 of
the scribed line on the outmost peripheral portion of the
semiconductor device and form the conductor layer inside
of the escape 1900.

15 In order to improve adherence of the conductoer
layer and increase the reliability, when forming a large
conductor layer, it is preferable to provide a hole 1801
for improving the adherence of the conductor layer on the
surface of the conductor layer. This hole serves to

20 improve adherence as well as exhaust gas generated on the
interface. The hole should be small enough to keep the
current smoothly flowing or elongated along the current so
as not to prevent the current flowing between the pad and
the bump.

25 The embodiment shown in Fig. 7 is composed so
that the conductor is closer to the solid layer by
widening any one of the power wiring section and the

ground wiring section. In particular, in Fig. 7, the



- 23 - foregoing structure is applied to the ground wring

section. The present structure nakes it possible to advant ageousl y
reduce the effective inductance of the ground wiring section, inprove
t he |i ght proof ness, and 5 forma visor Rdyer fromthe al pha rays. As
shown in Fig._ 8, ~ nore advantages may be provided by w dening the

gr ound W PTRL LS t § ORI GHIE? hiS Rt SR riRgtRR ITIY FiFEKT ng t he
conductor closer to the solid |ayer. As has been descri bed wth
reference to FFGEIQR: depEnALFFSET e VSHEENTMRFeS16 T HOSSLEIEN 6 the dat a,
the transient_current flo t hr ough he_signal . wring secti.,on, the
pover wi i ng SUEeTERTeoREly 1eAQ the e et SR RN IR GRI9E 0P he w ri ng
sections. e, .as sh i n_Fi Y, 1] ower W ting
section and t%%%‘?%u%ﬁglﬁii%g@%{ec 10%%@%%%/&%3%%%%%%&%% %/ﬁf{e power

and the gioung,wrd ng; SECt QNSy ff&neéﬂgcé%%ﬁar e%aLPés(a{jn%léCtS%%% alrﬁogﬂgi'hf%ﬁe

passage of the transient curtrent may I ndependent

signal switchi@fe advantages may Y PR IGed W@én?ﬁ% the graungd wring
sections tabular, covering the pad form ng surface of the 20

sem conduct ory evihg es@ddi b0 Caid Nghé hSoROMel i W id NG SECdH Ofbr mak i 3the
closer to the ground wiring section 1003b |li ke the present enbodi nent,
it is possibleohduadvant hgeeristy the sebigpobEyer patds ¢apadiceor ddgdribed
excel l ent hi gh frequency. As shown in Fig. 9, the general

sem conduct orwifelvi ceféexen@s teonpwsed, tdepenrdinmuton hehposwitalingg section
102 and the . ground wiring section 103 fromthe power Pin and the
ground pil® of diFRCEEMR cohdike odatryi tee chfans RN ot et Clowsugstoudake 100

and |locate a small-sized chjp capacjtor on o )
the signal wiring section, the power wiring section, the

ground wiring section, or both of the wiring sections.
Hence, as shown in Fig. 8, by treating the power wiring
section and the ground wiring section equally and widening

15 the power and the ground wiring sections, the effective
inductance along the passage of the transient current may
be reduced independently of the signal switching.

By making the power and the ground wiring

sections tabular, covering the pad forming surface of the

20 semiconductor device and locating the power wiring section
1003a closer to the ground wiring section 1003b like the
present embodiment, it is possible to advantageously
compose a path capacitor with excellent high frequency. As
shown in Fig. 9, the general semiconductor device is

25 composed to pull out the power wiring section 102 and the
ground wiring section 103 from the power pin and the
ground pin of the semiconductor device onto the mounting

substrate 100 and locate a small-sized chip capacitor on



- 24 - the substrate as a path capacitor for electrically
connecting the chip capacitor with the wiring sections. Hence, the
passage fromthe sem conductor device to the chip capacitor is nade
| onger, so that the effective 5 i nduct-ar?de -of this passage is nade

relatively larger. As a result, though the chip_capacitor itself has
an excel | ent the Sppgggakeyashar Rathr FaPREItPReLpAt RLEGPAEFROLY MRy not

of ten performits roke agai nst the_noises having.,a.fre uencg of
several tens FPBREFCHBPe NREDLRI AGPEGLERE Brblehbe T6TiRAYcREFbho Ehe pat h
it [ f th i ti 003 d d
W Fing sectiofcTB83ncne PagreRgeroen. the" heRREoFREP PR oerFRe ot he O
| nduct ance betHesNcapacikBe 3! RaGaPAGHERL a0d LRE.SEHLCRAUELRLedeVI ce 1

remar kably sma refore, the pat pati tor “perforns I'tsrole

agai nst a-%ougﬂhﬁcESHEQ'QﬁfEﬁﬂ5388¥s%get9§egade 9&?h9§9¥1ﬁhh9r§é9?ﬂii§raas

alimted frequency. It should no t hat e path capacitor

conposed by theksuit, teBhgdi FBBt chap aapapaebkancsc0t Ag¥ehAl cREcandngannot
be conpletely replaced with the chip capacitor generally 20 having a

capaci tance ofr@qgheheysenarakteirées@it, EWenphth capactBeremayenothéften
sem conduct or device of this enbodinent is used on the nounting

substrate, theeafdrmaiyschbpe againapachkonoisesskdvihigweveéregtibacyedcti on
of the noises is made possible in a wide frequency range by connecting
the 25 path eepackfioteandMikeochimpreapakécordinmg pao athelpresent pat ch
capaci tor_ being included in the sem conductor device of this

embodi ment0 andn¥enikéeredthe PREhpeABRCARETt e compogpguAd &het pewer

sem conductor device at a snmall effective L )
wiring section 1003a and the ground wiring section 1003b

themselves. It means that the effective inductance between
the path capacitor and the semiconductor device is
remarkably small. Therefore, the path capacitor performs

15 its role against a roughly tenfold frequency of the
ordinary chip capacitor as a limited frequency. It should
be noted that the path capacitor composed by this
embodiment has a capacitance of several pF and cannot be
completely replaced with the chip capacitor generally

20 having a capacitance of 0.1 to several micro F. Even if,
therefore, the semiconductor device of this embodiment is
used on the mounting substrate, the ordinary chip
capacitor is used. However, the reduction of the noises is
made possible in a wide frequency range by connecting the

25 path capacitor and the chip capacitor in parallel, the
patch capacitor being included in the semiconductor device
of this embodiment and connected to the power and the

ground of the semiconductor device at a small effective



- 25 - i nduct ance and the chip capacitor having a |arge
capaci tance but a slightly degraded high frequency characteristic.
Further, the present enbodi nent has a structure 5 having lots of cuts on
the surface and the pomer and the gr@@nd-mﬁring sections tw sted
therewith unlike the other structure in which the power and the ground
Wi ring séE@PBH@na?eaBﬁethﬁrﬁﬁlPlFﬁ?aFaEPé haniggseriRk¥e®e of the
present enbodi nent .is served to ducg ge |n%ernal tgess 10 caused in
form ng the wfPAGLIFADER, PPhefeByiBREVENEPRGRERE N0 LTPRYSRAY of the
conductive Ia gr ca sed gx t he internal stress. In order to inprove
adher ence and QFFS FFiey-6t the conductive |ayer, when fornming a

l'arge conductive '§M§£he#tt%ﬁecéfé§é99'§h$8hiﬁéﬁ% %Q'E Eﬂci&

improving 15 the adherencé o nduct | ayer on surface o

the CondUQ§'VﬁabEM$r o£9_5?6c§@§eoﬁftﬂ8r§h99 Lhe,hg! @he'ﬁower ah

e
preferable to ma e size of the hole small so that t he f?OWIOf t he

current cannogrBgn@r RYenh dsewtibﬁshebﬁseéd ther@b@ﬂgaﬁﬁlihs brbeoehoRg the
flow of the current. Furt 20 this hole serves to vent the gas caused

on the interfaeeucture in whlch tHbepowbedan@nNtBesovIndNwikgag 7 and 8 are
conposed for solving the problens as to how the tabul ar power | ayer
and the tabul aecgionadakayenecaierfecéidyi table. |This dftpadsumndbuips are
| ocated on the surface of the 25 chip, the solutions of which are not
shown in the presegéntobndivent deveesvefstpboseduca JPeAifstesB822stFassher,
t he enbodi ment shown in Fig. 8 provides the structure of reduci ng the
noi ses geifer acaused bﬁtﬁofﬁénﬁogéﬁ Wiring layer, thereby preventing the

stripping of the conductive layer caused by the internal
stress. In order to improve adherence and reliability of
the conductive layer, when forming a large conductive
layer, it is preferable to form a hole 1801 for improving
15 the adherence of the conductive layer on the surface of
the conductive layer. In the case of forming the hole, it
is preferable to make the size of the hole small so that
the flow of the current cannot be prevented by the hole or
elongate the hole along the flow of the current. Further,
20 this hole serves to vent the gas caused on the interface.
The embodiments shown in Figs. 7 and 8 are
composed for solving the problems as to how the tabular
power layer and the tabular ground layer are located if
lots of pads and bumps are located on the surface of the
25 chip, the solutions of which are not shown in the
semiconductor device disclosed in JP-A~6-163822. Further,
the embodiment shown in Fig. 8 provides the structure of

reducing the noises generated in both the power wiring



- 26 - section and the ground wiring section, which structure is

not suggested in the sem conductor device disclosed in JP- A- 6- 163822.
Fig. 10 shows a sem conduct or device accordi ng 5 to anot her enbodi nent of
t he present invention. The sem condu@tor device is structured to have
one pad sequence on the center of the surface, which device is

often used i nSEREIABNBRY BRG GEORRG| YHBENG nSeHRion, WREGR CHRENGESFE by ce.
In this enbodlnent one gad sequence .10 | ocated _around the center of_the
surface i s coRPbsBaIBEsEed in FRecs6PieANdRCERE Ponere pdtsabeIee thel %t ound
pad 1001b _ “g6€% éeast one signal pad 1001c. The wiring sections
fromthe pome% g #4a and the gr ound pad 1001b are pul l ed out to

the right and the left ﬂ(ﬁg ﬂs'l ﬁ(lgv%l Eg ‘f‘?‘F }ecge‘%lcé?%cgolg(%e%ondi ng

power bunp 1002a and grou W~ poi nt's ture

al | ows ally theo anochLOnghndh %;n@ﬂtssgtm@s}amﬁggéﬁttgn@@nws&t edyyfiet ween the

power W i ng sect| on e ground rrng section

described wi tQeﬁfésﬁéaeﬁowdébfcé0£§99t99ct39e§ﬂ@<9dw@@t@n@ ;[%ldat any
transit of the potential of signal line 1003c, the transient

current startgeg@ehtévon thetbéﬁtléf*_éhetBQV\@urﬂ\ééépgw§§§ﬁ!@é\vil@@3ﬂ§0r the
gr ound W ring section 1003b adjacent to the signal line in which

the potential ofsehrassdt e4. thiensenothedefiest inelud@ddi tduchance of the
passage of the transient current nmay be reduced. This structure,

t heref ore, nagepiocvndectbe deviceen nondhict emisedment haing papereahlencdt a
fast speed and | ow noi ses.

10 located around the center of the surface is composed of a
repetition of the power pad 100la, the ground pad 1001lb
and at least one signal pad 100lc. The wiring sections
from the power pad 100la and the ground pad 100lb are
pulled out to the right and the left side and then are

15 connected to the corresponding power bump 1002a and ground
bump 1002b at two points. This structure allows all the
signal wiring sections 1003c to be located between the
power wiring section 1003a and the ground wiring section
1003b. As described with reference to the foregoing

20 embodiment, even at any transit of the potential of the
signal line 1003c, the transient current starts to flow
through the power wiring section 1003a or the ground
wiring section 1003b adjacent to the signal line in which
the potential is transited. Hence, the effective

25 inductance of the passage of the transient current may be
reduced. This structure, therefore, may provide the

semiconductor device that is operable at a fast speed and

low noises.



- 27 - The structure shown in Fig. 11 is the enbodi nent
shown in Fig. 10 except that the power wiring section 1003a and the
ground wiring section 1003b are w dened and t he power bunps 1002a and
t he ground bunps 1002b are 5 connected-t®7each other if they nmay be
connectable. In the connection, by reducing the number of the power
bunps 1002a and t h&hgr edrarciumss sheePb ino&aged 1dn ishéheuembodiment
peri pheral portion, the signal wring sections connected to the
nmounti ng substSRER tiy digh thie &ER Bk $heoeprrern wizipe ﬁelc@il%@& 0 ]?e )
ulled to the qutside {hrough the surface . Wi ring sections of the
gounti ng substr 9 pround Wirdng Seqtiok ifdisbor ten & issmed sad

substrate is l.arger in W, I section width and wri itch than the
Wi ring setgﬁgé??"ieorcﬁué’ﬁ’so 40%% ?é‘rﬂt 58%[9&0&;(53%@@ Iji%% lﬁ"ir§ 13
enbodi nent I t ower .b an round bunps are ocat.e n
the outer ms)st (%éirn%p(ﬁcee?;alt%por Clhol#gg%ﬁ hlét' Q:hey S cgn(ﬁ:l?(ptngrc‘t&é)\}iecfe, “T't tﬁﬁy

be difficult tQiddti, HE reducififtde }[Mhtfnlbr& %%%g%g?%tr\’\%%%ptshe bunps

with the surface W ring sections of e nountin bstrate. "I'n the 20
structure of tliceeEeditRNgrdeid BindsNd 00t 1R aHe@dn the oMLY
sections fromthe sem conductor device onto the nmounting substrate,
the through hgleer igmertaie dorglon, aytve signadl indingI@eRISANG cWhinekte@ads to
| owering the cost of the mounting substrate. Like this enbodi nent,
even if the 25 thewsounmpsy G raned the ogigduntheb wiphal0@Ampsoqdned on

t he outernost peripheral portion are reduced in nunber, since the
power bunpC10@xe aridketlye tgr dendudes 1@02hecaratside dhnoeghedhs tshrdack

other by the power wiring section and
wiring sections 1500 of the mounting substrate. Normally,

the wiring section of the mounting substrate is larger in
wiring section width and wiring pitch than the wiring
section located on the semiconductor device like this

15 embodiment. If lots of power bumps and ground bumps are
located on the outermost peripheral portion of the
semiconductor device, it may be difficult to pull out the
signal wiring sections between the bumps with the surface
wiring sections of the mounting substrate. In the

20 structure of this embodiment, for pulling out the signal
wiring sections from the semiconductor device onto the
mounting substrate, the through hole and the inner layer
are not necessary, which leads to lowering the cost of the
mounting substrate. Like this embodiment, even if the

25 power bumps 1002a and the ground bumps 1002b located on
the outermost peripheral portion are reduced in number,
since the power bump 1002a and the ground bump 1002b are

connected with each other by the power wiring section and



- 28 - the ground wiring section having a wider wiring width, the
effective inductance al ong the passage of the transient current is
sufficiently snmall. Moreover, the outer peri pheral portion of the

sem conduct or device to which 5 the li-gia8 eontaining the infrared |ight
is likely to enter is covered with the tabul ar power and power w ring
sections, theFBﬁyGEPéVénWFﬁ@nghéeﬁ§FPDnB@Véﬁg FuW%ﬁ@Fnﬁiélng widghnckhehi s

enbodlnent is structured to widen the p section 1003a and
t he ground mn??ﬁ@c§é8F|6HdE9§§BCE iéOPﬁetPésﬁﬁFFﬁges%ﬁ1EBﬁdEE?B?16€9|ce has

[ 1 he b 002d
for o° ?ﬂérsvrﬁan{:ﬁigﬁgﬁi?baﬁiﬁa%eﬁwg#ﬂaF'agom‘}% %ﬁ%ﬁt%””p e
t 03 t ct 100
ﬁgﬁﬁésﬁﬁif“?hég%ahﬁera RRsiph 85I RHT Lottt EbRBucror ERTER"FROMRNC
bunp- | ocaiy NG RESSLRLe BBRLLRing, nECTHESRRRA 105hP | Be exBEG! £ Qsegr

rel ease val ue i Aprovi ng sIpati ng pe fornance

more expect ed;q cov59ean9aeﬁetheet9bﬁ§aeaﬁbwerpsﬁ50§aaagewiPéﬁgthe neat
rel ease dumry bunp that is not electricallTy connected with 207th

sem conduct or sekeiBAk, Othkkebyi praveRMRgl @he Rl functibl easertheeauss, t he
power W ring section 1003a havi ng a wider width is connected to the

sem conduct or séhegenhis embbltinggh tbhesgraundredr togwsdehi @nelpOdbr t he
power pad 1001a and the ground pad 1001b and the bunp for inproving

25 the dissipatirhggpeetoinanté0fayahd kheatedund wheiogt eection pefBpher al
portion of the sem conductor el enent. Addi tionally, of the bunps 1002d
added forlQ npkbei ngsuhsing segisongurtny gevioenhaseant Aschlhpntocat ed on

t he outer o , _ _ ,
dissipation. As shown in Fig. 11, since the bump 10024 for

improving the dissipating performance may be located on
the power wiring section 1003a or the ground wiring
section 1003b if necessary, the bump for heat release may
15 be located on the bump-locating possible portion
corresponding to the expected heat release value. The bump
for improving the dissipating performance is more expected
to improve the dissipating performance than the heat
release dummy bump that is not electrically connected with
20 the semiconductor element or the signal bump for heat
release, because the power wiring section 1003a having a
wider width is connected to the semiconductor element
through the ground wiring section 1003b, the power pad
1001la and the ground pad 1001b and the bump for improving
25 the dissipating performance may be located on the outer
peripheral portion of the semiconductor element.
Additionally, of the bumps 1002d added for improving the

dissipating performance, the bump located on the outer



- 29 - peri pheral portion of the sem conductor device, in

particul ar, around a corner portion of a roughly rect angul ar

sem conductor device is also effective in i mprovi ng nmechani ca
reliability of the sem conductor 5 dewi @8. - n general, the sem conductor
device is mainly, formed of silicon, while the nmounting substrate is
mai nl y f BeREEherainror §han cofmtleei apmigprductessdewi@ed by t he
difference of a thermal expansion coefficient therebetween is induced

to the bunp |BRAFEEUAETa FEPHRA B EPBRCHePUERHOD 10 t Her Qe tBnduct or devi ce
and the nounting substrate, in articular, the bu at the corner.
s strose chucrangnbaf SemifonductPhl AaFiFe Lectise € PESBUbES rifer ini s to
be cracked, . t hereb kKin he electric copnection out of order. The
bunp. 10024’ 1 of PRBTSUP nECT RS BT 8L BRL AG: DEFY of haee, Soret e Tohal i v

provi ded i t b5 £gbOd eiine a1 | AGR Stbrilconductdie SALNSL 4 JBRAG Y ¢
serves to I nprove f he di sSi pat1ng peffornanpe an re|ﬁforpe t'he

devi ce, whi chegih88SofNsilicoRdVaRLagernt mapﬁe%%ggswstﬁ@@a% CRhinly

reliability of the sem conduct or devi ce. _ e present
enbodi ment i srpraedpPeesefl bogRhO¥I Meteriall herment i Alsde\WE k000
with one kind of power W ring sections and one kind of ground w ring
sections. diFowesnte bheacuheenilserpanstont Obe eyt Lenbayhacede yaeénus

ki nds of power and ground wiring sections. In such a case, 25 the present
invention is effeutiuved Eogthdbuhpwbothbed at gepionhductbiocnevéteedavi ng
t he power and the ground pads for the output buffer and the power and
t he groudd patiBe semi¢onpdufibont Aevipar podethe onghnthng heubsveatéoninf t he

particular, the bump at the corner. This stress causes the
solder ordinarily used as the bump materials to be cracked,
thereby making the electric connection ocut of order. The
bump 1002d for improving the dissipating performance,

15 additionally provided in this embodiment, is located at
the corner. Hence, it serves to improve the dissipating
performance and reinforce the device, which offers an
advantage of improving the mechanical reliability of the
semiconductor device.

20 The present embodiment is presupposed to provide
the semiconductor device 1000 with one kind of power
wiring sections and one kind of ground wiring sections.
However, the current semiconductor device may need various
kinds of power and ground wiring sections. In such a case,

25 the present invention is effective. Fig. 12 shows the
semiconductor device having the power and the ground pads
for the output buffer and the power and the ground pads

for the other purposes to which the invention of the



- 30 - present application is applied. The sem conductor device

of this enbodi nent includes the power pad and the ground pad for the
out put buffer, the power pad and the ground pad for the circuit, the
power w ring section 2003a and 5 the gr@hd wiring section 2003b for the
out put buffer, and the power wiring section 3003a for the circuit,

t hose mﬁpﬁﬁ§e§écﬁP@A§CGﬁlWHléﬁ éépgé§§ondT¥% %?@#@Qﬁ@%ﬁt%éd%ev4¢ﬁ
this case, the output buffer, that is, the data pin | ocated in

the upper hal Pfof ﬂﬁeeﬁpﬁéﬂ@enFn1869PQ§5oﬁaéneewer16adtﬁ@dpﬁﬁérgﬁPPPﬁg

tion 2003a far th buf th tion 2003b
or 1 he out puP*AufPe: tengtepst piceetytene: godat Rad"ehe GrauAsoBRp

b, the | whi ch
all T ocatBl T RESUSABEIRAY T CBE PRESH ure oONSPRGOB: RUD RaRES 15
the si gnal  pi @h@a%g CRAEER G GBER BE20REN £33 e ourpAUdpETEoRa adanare

| ocat ed |n the'To igure corresp ence

wiring sectio 0 n u ri t 3b ected to
the oirout e Boneay irdRg essrdsh: ??P**‘tah;f%%g%ﬁ%h?%ﬁ@gndtﬁﬁg%ow 20

bunp 1002a an%lkhﬁgg%@%&do&%ﬁﬁflﬁﬂlQhCQBQQ%%?énHOtth§§ formeW bhR8. 1In
sections are all located in the |lower half of the figure. This

| ocati on al | owhikheadat, a thien cdtpanecitEedt,0that ikhe thet patabpihepall aal
stage 4 inside of the sem conductor elenent, the power pin 1 connected
to the 25 odppatedufihethie mppest &gd £4pfandiet fiéggreundipi noBregphrdence,

| ocated cl oser to each other. Hence, the effective i nduct ance al ong
the flow B® thdet pawsiremirdnor eectigpy B&O03a foredheedutPhs budderinghe

sem conduct or devi ce may be
ground wiring section 2003b for the output buffer, the

power bump 1002a, and the ground bump 1002b, the latter
two of which are connected to the former two, are all
located in the upper half of the figure. On the other hand,

15 the signal pin pads except the data pin, such as an
address pad, are located in the lower half of the figure.
In correspondence, the power wiring section 3003a and the
ground wiring section 3003b connected to the circuit
except the output buffer through the pad and the power

20 bump 1002a and the ground bump 1002b connected to these
wiring sections are all located in the lower half of the
figure. This location allows the data pin 2 connected to
the output buffer final stage 4 inside of the
semiconductor element, the power pin 1 connected to the

25 output buffer final stage 4, and the ground pin 3 to be
located closer to each other. Hence, the effective
inductance along the flow of the transient current may be

reduced. The resulting semiconductor device may be



- 31 - operated at | ow noises and a fast speed. Fig. 13
is a plan view show ng anot her enbodi nent of the present invention.
The present enbodi ment overconmes the followi ng problem of the 5
enbodi nents shown in Figs. 11 and 12. Thowgh - hese f or egoi ng

enbodi nents are conposed to | ocate the power W ring section and the
ground wi ri ngopeseted afi bewhnsiges and apofagk| spRedsi gnal |ines and reduce

the effective i nduct ance_al ong the flow of the transient current, 10
t hereby making the fastFéBer48i B AtP18l 1ibFEeshPBiBE bRROLhEr  they are

likely to i .th 001, the. b 1002 dth i ri
kel (o, RCLegss, e, pade 4003, Lle VRS, 4092 e A Lf 11T

bl f th f i di . .ln thi nbodi t,
P o0L e o, CnSB8LBHHE, BercpnenEgHL FEBSBus i YOG SUDBELRRL, 8, Se e
devi 10 i Lt : i f d
Seiice 190 | gnBbeREhL Y SRl LRCEOBS. CABRARElES Clnkliy coofe Ped

of the wiri n_gfé%@g;bnggaagﬁutage@%n@e Lhe cpmpoggaheoamgc%g§3£sét p8fegny

signal line is fo e 20 power wirfng section a or the ground
Wi ring sectiofiring $888%on! BnlihtBcegbedhAeRt rifgl ¥c@BoR! chNBoPAVEE q¥LT i NG

section and the ground wiring section is |ocated adj acently on both
sides of the sifgaal kheesibaaceliass and eedpaecednwi bhifeheigkructure

wherein both the power wiring 25 section and the ground wiring section are
| ocat ed, the inducpeesentlenijodheefilswabkowket heaetfienti verkradtgct ance al ong
the flow of the transient current to be nmade sonewhat | ar ger. However,
si nce t helpadsherrbywnekaggsebei astangeration at low noises possible,
they are likely to increase the pads 1001, the bumps 1002
and the wiring sections 1003 of the semiconductor device
in number. This is the problem of these foregoing
embodiments. In this embodiment, a sequence of the pads
15 1001 located roughly on the center of the semiconductor
device 1000 is a repetition of the basic patterns of the
power pad 100la, the ground pad 1001lb and four signal pads
1001lc. At least one of the wiring sections adjacent on the
right and the left of any signal line is formed as the
20 power wiring section 1003a or the ground wiring section
1003c. In this embodiment, only one of the power wiring
section and the ground wiring section is located
adjacently on both sides of the signal line. Hence, as
compared with the structure wherein both the power wiring
25 section and the ground wiring section are located, the
present embodiments allows the effective inductance along

the flow of the transient current to be made somewhat

larger. However, since the pads, the wiring sections and



- 32 - t he bunps may be reduced in nunber, the area of the

sem conduct or device may be reduced. Hence, the resulting

sem conductor device is snall-sized and i nexpensive. In addition, the
bunp 1002 that is not connected to the pa®d2 -5 by the wiring section 1003
is illustrated in Fig. 13. This bunmp is not electrically connected to
t he insi de of thRebumps mawi bengadreesddép pumber, the area of| ghgjg. 13, a
nuneral 4000 denotes an opening for exposing a fuse portion on the
seni conduct or SBMéRRAEUCLPT FRVIERFAY, PEhECHBABAY FRATR: IS R hokng
menory cells . formed on a silicon chig t han .t he sgecified,capacitance
S0 that PRBIECBIFLOReRAEYY Bl FsSBRLLFPL288nABE ERSEBORAEVE: 1Dhads.
At the stage of, testing,the neno evjce, .the wirin ectjon_| eadi ng
from the bl ocedgshiarn iy, RETPIAYAZ: EhaFy s nirt: orkrFted ERctheiere” Cu
out by applyi . Lase f he _pt bt ai gi ng e y
devi ce & oggtﬁgesgégkggeéeggggéi?ggéessTE%Eggggggggdiﬁo?&gﬂtg?hgq%gg

out the wiri nauﬁs_cagoaoéye&aetk@ggg%gfegléhéceeh' eezghwﬁside ofHenge, in

the case of applying the sem con vi ce of this enbodi ment into
the menory dekkfgcohRecesrduel,9kef Or conposing the wiring section has
to be averted fromthe fuse portion so that the wring section on the

sem conductor el ement may begcui3lput hyméhell aseo deadtedsan opedingrea for
this purpose, an opening 4000 for exposing the 25 fuse portion on the
sem conduct or felrepepbshag tofhee porthonabtedtba thmipantiictbar &yehange
power W ring section or ground wiring section. In addition, this area
is not 10 régubeadred,bsha hemerlyi Revépeninglufdesi mopaympmory cells
formed on a silicon chip than the specified capacitance so
that those extra memory cells are all connected to the
pads. At the stage of testing the memory device, the
wiring section leading from the block containing the
15 defective memory cell to the pad is cut out by applying a
laser beam for the purpose of obtaining the memory device
of the specified capacitance. The area used for cutting
out the wiring section by the laser beam is called a fuse.
Hence, in the case of applying the semiconductor device of
20 this embodiment into the memory device, the conductor for
composing the wiring section has to be averted from the
fuse portion so that the wiring section on the
semiconductor element may be cut out by the laser beam. As
an area for this purpose, an opening 4000 for exposing the
25 fuse portion on the semiconductor element has to be
located on the particularly large power wiring section or

ground wiring section. In addition, this area is not

required to be a hole-like opening. If it may be



- 33 - geonetrically designed, any structure in which the fuse

area averts the conductors may be used. Fig. 14 shows
anot her enbodi ment of the sem conduct or device which is structured to
reduce the 5 increase of pins in nunber 3By~the different method from

the foregoing enbodi nent, |essen the effective inductance al ong the
flow of the tyeQEsERiCRLLY cdRSigiRlbeabes BEIGIre in gfhich sghe shs’l and
| ow noi ses. In the present. enbodi nent a specific area of the pad

form ng surfaRES2000°0FS t Hee QINAUCHRED TERE LR kA ce i ncl udes the
correspondi ng pads to ., afa, clock ite-enabl e, an t a- mask pins,
whi ch have a hi ghe’q'l%wd]t{lﬁW%r eé%ﬁ)‘gmfeé}tgéardft si ent

current causegd ] iLchin . 1;he, ot i i These pads
are arranged ?%$¥%%Q§%%%‘%%C€é%fc% @}o%ﬁe%gp%%{uiggp%oﬁgr&s?%%c% r%lbgnd pad

1001b and gt wo; gé g0l e PEESe i nif Nunber 1Y NBle N@DEre 1410 Sh dpf%mn except

t hose specific signa pi ns, such as an address, a clock enable, a

col um addresghe forsdsOhe aRsb@ihoNt 2dtsessn strOhes rdevtrd 1 ANREt Hkd Chi ng
frequency and a snmaller transient current. Hence, for 20 these signal

pi ns, the nunpesn@fthder powmess pagls arghéhent curSEPUNtaRRdSe | Spd ButRs .

This nakes it possible to reduce the effective iInductance al ong the
flow of the tsansifast speedusnéniovbodiséde dat ansd Hiregesec bl it ar e
likely to generate noi ses and bl ock the faster speed and, about the
25 overall sznspeniiitt ozraevefethe gord ef divei myindrerfafe t2@00 of wheing
sections, the bunps and the pads, thereby making the fast operation
possi bl e 1&nd sericveduttoredecicenut¢bedes the pceiyesperdlngarads st .

data, clock, write-enable, and data-mask pins, which have
a higher switching frequency and a larger transient
current caused in the switching than the other signal pins.
These pads are arranged in the sequence of the power pad

15 100la, the ground pad 1001lb and two signal pads. On the
other hand, the signal pins except those specific signal
pins, such as an address, a clock enable, a column address
strobe and a low address strobe, have a lower switching
frequency and a smaller transient current. Hence, for

20 these signal pins, the number of the power pads and the
ground pads is reduced. This makes it possible to reduce
the effective inductance along the flow of the transient
current about the data wiring sections that are likely to
generate noises and block the faster speed and, about the

25 overall semiconductor device, reduce the number of the
wiring sections, the bumps and the pads, thereby making
the fast operation possible and the overall device smaller

in size and lower in cost.



- 34 - Fig. 15 is a sectional view show ng anot her

enbodi nent of the present invention. The present enbodi nent is
structured to nakes the conductor | ayer | arger in area and tabul ar and
use the conductor |ayer as 5 the grounmd 34 i ng section or the power

W ring section. The ,foregolng enbodi nents have been structured to use
t he conduct or | aye¥Fignl ¥ ohSt ReSEOFHPRYL phEEY oRRAGHRAY oF e Haer bunp
formed of solder. I n Fig. 15, the condug¢tor of the bu form ng
portion is naﬁ@EPQFBEFtinaFES BRESPELLLBYCREIORY TR UAPSHyer 5003
having a different height fromthe sem conductor el epent. 1100 fromthe
ordi nary signﬁpgﬁﬁfpﬁag 18 SEEBF?Bﬁefoéﬁc?gkﬁé ggﬁeFoﬁﬁpF §rs&8¥Fbn 1003a

onductor may SBEI0Eed o8 ARoPREr CBAer el 298 SPn Rk SRRELRE HPER: B2 e

conduct or as~ano r "power | ayer.

si gnal “‘ré”9tpgfé%BQné09§Eiﬁ§dsEE€iP8“@E the Fﬁgékngi§gﬁ?i98c%99§a e

formed on the Ielectri ayer groun ayer i's fornmed on

the second  fordiyeliggt EmbokanehtsThEvEr 8B LayartaPld o6 LBkstggbodi ment
i ncludes a portion to be renoved according to a process 20 accuracy around

these pads andohdupsosolbRat bheygbauBHe formhiayepob0O3ni $000t o€l enbrically
short-circuited with the power pad 100la, the signal pad 1001c, the
power bunp bumpOfidameddotfheoddgnal Padrilf02rs5, |thé hicndudiosht nefitthe gap
5004 for limting the position and the size of the bunp is 25 forned
around t he bubpmpf famwtiher pgroand Layseds003rforndd area asddiforsefieabunp
formng portion. In formng the bunp, the bunp ordinarily forned of

sol der hakl exéeprennd layegdh8P@nkavindt Redédhagensr hanghkefrani Ehey so

t hat the
semiconductor element 1100 from the ordinary signal wiring

section 1003c, the power wiring section 1003a and the
ground wiring section 1003b. Of course, conversely, this
conductor may be used as another power layer. In this

15 embodiment, the signal wiring section 1003c and the power
wiring section 1003a are formed on the first dielectric
layer and the ground layer is formed on the second
dielectric layer. The ground layer 5003 of this embodiment
includes a portion to be removed according to a process

20 accuracy around these pads and bumps so that the ground
layer 5003 is not electrically short-circuited with the
power pad 100la, the signal pad 100lc, the power bump
10022 and the signal pad 1002c. In this embodiment, a gap
5004 for limiting the position and the size of the bump is

25 formed around the bump of another ground laver 5003 formed
used for the bump forming portion. In forming the bump,
the bump ordinarily formed of solder has excellent

adherence to the conductor and wettability so that the



- 35 - sol der may be freely fl own and expanded, thereby being
defornmed. This gap 5005 is used for preventing the deformation and the
shift of the bunp. As shown in Fig. 16, it is preferable that this gap
5005 is formed of plural 5 arcs, because&it- keeps the form of the bunp
roughly circular and renoves any corner portion where stress is
concent r at ed. SPACERKi Ba¥nbsdifrerly £AEWH§apngd085PRrEAEEr nERerebyY PpkBJIa

nbi nat i f. f uarter arcs. uneral 5006 denotes a hole for
Sgntzgg bgg.opﬁfgghﬁaal,Tﬂh%ng?3r5¢?€ LS 9%?5&%@&|9%?Y?¢?&QﬁIEM% sensitive
PIQ the gas generated on the. i.nterfa kes t adherence of t
coﬁguctorgmnrgggorma%lﬁgnggg Fpei§hbgéf8Fa§ﬁgnEH§P‘ah€?ug%?V?yl%fPV%hPfé’
hol es are L for L ev iLng..the h ce_f i 2 In
oS e i ot LBl BEaBTEY AL Gy eoaghepeos.! LA Bg Louea 10
of the seconddig) eelilatiskayer xkopsCeRBCEbIAI0s thel BEmpegaRdngyouUnd wiring

section with the ground pad. connecting the “setond ground

Wi ring sectiogiwctlar andtQémg%QBnﬁnﬁaéorner portion whef® 8hewBsi RsFig. 16
that is a plan view of the 20 invenfion, according to the present

enbodi ment, acghcentrated.ling Shifaerbedimder Serhe ofsiCE 005 deyi £Srdedmy be
f or med of such a two-layered conductor as being used in a printed
board. Theref di&e ascoohpanc¢dow tlf fberstjwactereatrbat thenumeraki yhad

Wi ring sections, the power wiring section and the 25 ground wiring section
are forned of dehetesndubrde dpromenting pesel ,In hgenewal aywhen Sormtnarz
makes it possible to easily reduce the effective inductance nore.

Mor eover , 19 n metaldiics fagmo@nméne, sepsipayef BERy nheupraceesrrafed on

the interface makes the adherence of the conductor worse.
Hence, it is preferable that a plurality of vent holes are
formed for preventing the adherence from being lower. In
this embodiment, it is essential to provide the removable
15 portion 5005 of the second dielectric layer for connecting
the second ground wiring section with the ground pad. This
is for connecting the second ground wiring section with
the ground pad.
As shown in Fig. 16 that is a plan view of the
20 invention, according to the present embodiment, a main
wiring surface of the semiconductor device 1 may be formed
of such a two-layered conductor as being used in a printed
board. Therefore, as compared with the structure that the
signal wiring sections, the power wiring section and the
25 ground wiring section are formed of the conductor on one
level, the two-layered structure makes it possible to
easily reduce the effective inductance more. Moreover, in

this embodiment, the pad forming surface of the



- 36 - sem conductor device may be covered with the ground | ayer

5004 with no substantial gap. The enbodi nent thus provides t he

sem conduct or device which is superior in | i ght pr oof ness and does not
suffer from mal functi on caused 5 by am i3 r-ared el ectromagnetic wave
Further, the wiring | ayer conposes the power mnrlng section and the
conduct or Se@#CPﬁéuﬁﬁﬁﬁ ﬁSVhFﬁgmBBrP?oﬁoﬁﬁﬁﬁésﬁétPhE fr gtAandajarer

Th bl t i tor, that
isefirEZ”PﬁS;Eéﬁ?SwﬁaEenééa BB3Eac 2L Ags 10 TmtvBrennan HE A THE Dt h
capaci tor has Bo g ntla ag hé ﬁce t he E th cgpa0|tor has an
excel l ent fref 8n8§m&ﬁaP PFS FELc 4 l?hﬁ? ? 89T 1 geni conduct or
e aon Y et blobRBsa°Sha"aBES' bOE W eer <85 ARPERNEELS ,%%%%éaf
the preseny oy ahNyfeLhogs Z0L8ceaROdhEest {vévé” AAPLIEAL] Ay,

pr esent invention into t e sem con eVI ce provi d
so-cal | ed pernﬁbékahoﬂég§e§5thé gbl.en w§§@n Ng8ction QhHVQHQWPHﬁéﬁct5W

applying this invention, if 20 sem conductor device is provided wt
the peripherabfpate bump Eb@miﬁduﬁbrﬁmoﬁfcbhpobéguﬁhéngﬁo@ﬁdtmsyétf|ng
system and the fast operation of the device are nade possible.

Preferred enb@iesentompotheipneseakei hzepbsehble tonakepobsé possthle to
reduce the effective inductance along 25 the flow of the transient current
caused when thepacitogerhebndacliergdeviceres,i hhoperaapanitiieoee, Ae
present i nvention provides the sem conductor device that is |ess
noi sy andGpehgbtéoagdaabaye,spépage the path capacitor has no

substantial capacitance, the path capacitor has an
excellent frequency characteristic. It means that the
semiconductor device provided with this path capacitor may
be operated at a fast speed and low noises.

15 Fig. 19 shows another embodiment of the present
invention. This embodiment is an application of the
present invention into the semiconductor device provided
with the so-called peripheral pads as is often used in a
microcomputer. By applying this invention, if the

20 semiconductor device is provided with the peripheral pad,
the reduction of the inductance of the wiring system and
the fast operation of the device are made possible.

Preferred embodiment of the present invention
makes it possible to reduce the effective inductance along

25 the flow of the transient current caused when the
semiconductor device is in operation. Hence, the present
invention provides the semiconductor device that is less

noisy and operable at a fast speed.



What is clainmed: 1. In a sem conductor device including:
a sem conductor el enent having power pads for supplying a power potential,

ground pads for supplying a ground potential, and signal
inputting and outputting a signal, all ~oB7which are for mnamu&immﬂl m‘
surface thereof; power bunps for outside connection

connect ed mﬁtﬂhéﬁlﬁspﬁ%é%mﬁﬁd by power wiring sections; ground

bunmps for outflde connectlon bej n connected with saugT round pad by
ground wiring-sections; In ghgsemic ndUCto%l o %ut si de connection

b d h d b I
sai d ser conductor devi b ThLr ST e L %‘%&%{%’g@rﬂﬁéﬁ% Sﬁ%‘ g
section o saldogiound i £hNg. SSELLODs 2UI LSV bg&@ ShsR Plq sl d

signal wiring n-a é evit |ng a
plurality f on o c el ement,

a plurality O?ngﬁd Q&E@ tQQ%fugg tggggim?rgﬁgfoge% ons é@%nnectlng
sai d pads “‘tBuﬁﬁhgt@H§p§ signal, all &8I #hSER £PHJHSEREQASY | &8 main
characterized by: sai d plurality of pads being conposed of power
pads, ground gagdsas88dtBégaar; pads; said plurality of bunps being
conposed of power bunps, ground bunps and signal bunps; sai d

plurality of wiring secpowss benpy forposeside connection being

connected with said power pad by power wiring sections;

ground bumps for outside connection being
connected with said ground pad by ground wiring sections;
and

signal bumps for outside connection being
connected with said signal pad by signal wiring sections,

said semiconductor device characterized by
locating said power wiring section or said ground wiring
section adjacently on both sides of said signal wiring
section.
2. In a semiconductor device including a plurality
of pads formed on one main surface of a semiconductor
element, a plurality of bumps, and a plurality of wiring
sections for connecting said pads with said bumps,

said semiconductor device characterized by:

said plurality of pads being composed of power
pads, ground pads and signal pads;

said plurality of bumps being composed of power
bumps, ground bumps and signal bumps;

said plurality of wiring sections being composed



- 38 - of power wiring sections, ground wiring sections and signal wring
sections; and““jm"uujluulﬁﬁlmuﬂower wiring section or said ground wring
section belng |y on both sides of at |least part of said
signal wiring Sectioh A senictoAductor device as clainmed in claim

1, wherein sajd ground W|r|ng section and said signal wiring section are
bot h | ocat ed VhrRfHfFr SEVerd ?\e‘%wﬁf'aﬂﬁ%‘m D rEstel R #hr f ace of

sai d sem conduct or. el enent A.sem conductor device as clained in
claim 2, mheffje?‘?talsa"fjdrjgr?%u?ﬁc%?r?%g E’srécéztl on and said signal wiring

section are both | ocated .through several t ers for rred on one mai n
surface of sai d sem coritict &S ettt e §ec 1on )&y ldfé'\ﬂ ce as

claimed in clal nﬂ%‘ﬁv&e'ﬂaéﬂ@d p&d‘gﬁécéﬂif%f%&ﬂ}?&h é%o ﬂré%'ri%é’! ' ng

section and sal d Sl gna rrng secti are ocate ugh severa

n-type | ayer spd0f el o0 ong; Sl N wirfasese M igal d sem conductor el ement.
6. A sem conductor device as clainmed in claim2, wherein said power

Wiring sectiop, said grounshiddidigtaedidwitans saidmiana AMiaiinng. ,section
are all located through several n-type layers fornmed on one main surface

of said sem catsheimrseleneidund iring sdcisieon condlusdiod sheytiLle wais gl nmed
in claiml, wherein each width of said power wiring section and said
ground w ri ngsseciommrs heiderledetred hetr@igls ssalvestagnal -t wee | fegyessct | on.
8. A sem conductor device as clainmed in claim 2,
formed on one main surface of said semiconductor element.
4. A semiconductor device as claimed in claim 2,
wherein said ground wiring section and said signal wiring
section are both located through several n-type layers
formed on one main surface of said semiconductor element.
5. A semiconductor device as claimed in claim 1,
wherein said power wiring section, said ground wiring
section and said signal wiring section are all located
through several n~type layers formed on one main surface
of said semiconductor element.
6. A semiconductor device as claimed in claim 2,
wherein said power wiring section, said ground wiring
section and said signal wiring section are all located
through several n—type layers formed on one main surface
of said semiconductor element.
7. A semiconductor device as claimed in claim 1,
wherein each width of said power wiring section and said
ground wiring section is wider than that of said signal
wiring section.

8. A semiconductor device as claimed in claim 2,



wherein each width of said power wiring section and said round w
section is wider than that of said signal wiring sect ’ﬂl w quuluj
sem conductor device as clainmed in claim7, wherein s

section or said ground wiring section r3390cated in a manner to cover an
out er perlpheral area of one main surface of said sem conductor el enent.

10. sethesHdu @t g tde ofs a1 RS YeiHEing gectingy &9 53¢ power
Wi ring sect|on or sa round wnr|n section is locate manner to
cover an out &*° "p'é‘f "H‘rfe]gbﬂ l%né”d%? rrs}lﬂf’f FE P aﬁa&d;‘esrﬁ uct or
el enent. 11. enlconductor devi ce i ncl udi ng: a

sem conduct or %ﬁ%ﬂﬁﬂﬁe Eﬁﬁ g power pads for supplying a power potential,
ground pads f&r supplyl Ng ﬁéyﬁaﬂﬁ#&¥ﬂdavf I 22N fgﬁyg@ Ba@ﬁal9{7|nputt|ng
[

and outputting a S|gna ch aré tormed on one main surface

thereof; wherei chlrlr@'tﬁﬁ&g’@}e%télqﬁ PRI LINRet ed

wth sald power pads power W ring sections; ground bunps for

outsi de Conneééd&rbrbeié‘glo@ﬁgl?%rﬁ% Widrheaith B pads.dag ground wiring
sections; and si gnal bunps for outside connection being

connect ed wi tde Siad b 15 Y Nte Pagis de Sl sum fdd) e dd iNSsemiconductor Said
sem conduct or device characterized in that each width of said power wring
section and ssliahsgriound
10. 2 semiconductor device as claimed in claim 8,
wherein said power wiring section or said ground wiring
section is located in a manner to cover an outer
peripheral area of one main surface of said semiconductor
element.
11. In a semiconductor device including:
a semiconductor element having power pads for
supplying a power potential, ground pads for supplying a
ground potential and signal pads for inputting and
outputting a signal, all of which are formed on one main
surface thereof;
power bumps for outside connection being
connected with said power pads by power wiring sections;
ground bumps for outside connection being
connected with said ground pads by ground wiring sections;
and
signal bumps for outside connection being
connected with said signal pads by signal wiring sections,
said semiconductor device characterized in that

each width of said power wiring section and said ground



a manner to cov i pheral area of one nmain surface of said

sem conductor el enent. 2. In a sedADconduct or device including:

a sem conductor el ement having power pads for supplying a power potential
ground pads fHFCERGHPISTRPLRE 1grHiaRE porant that ff s3ifhati ek Yorii%putti ng
and outputting a signal, all of which are fornmed on one main surface

t her eof ; section ape SEHFHPROYYT BESFUSS KO tG oS D 7 ° nect ed

wi th said power ect i ons; round_ bunps for

ads b ower wWrin
out si de conne‘ﬁ’t}fjgrhg b%?%ﬁfo%oh%\é\jb?%%g%ﬁtw i PP p%%’sexg rOthitf wiring
sections; angd..,.: ' I . f o ' C ct .o '
connected wt e*sjé?%ers?bn%r[é%%g %Xgé”s}?%lnrgl é%mpﬁé%dcg%c%%%s%én&%&%d&or sai d
sem conduct oro flgyd g€, characterized by locating a pad sequence on a center
of the one main surface of said sem conductor element, said pad sequence
bei ng conposeth of a repgfid imiomukaEy Nadv Uk ofnONRIimpver pad, one
ground pad and one signal pad along one side of an outer edge of said
sem conductor el enment; a semicondudiWesldnichts alariORe RAWR itk Wid:h at
| east two power bunps | ocated on both sides of said pad sequence by said
power wiring sesplviisg a power poteminivelrf idgupowed doade £5:0undbpbgl vg ta at
| east two

- 40 - wring [ i s Wder than that of said signal wiring section
and said pomerfgﬂiﬂﬂg@ﬂﬂgﬂﬂrﬁuﬂr said ground wring section is located in
S
1

ground potential and signal pads for inputting and
cutputting a signal, all of which are formed on one main
surface thereof;

power bumps for outside connection being
connected with said power pads by power wiring sections;

ground bumps for outside connection being
connected with said ground pads by ground wiring sections;
and

signal bumps for outside connection being
connected with said signal pads by signal wiring sections,

said semiconductor device characterized by
locating a pad sequence on a center of the one main
surface of said semiconductor element, said pad segquence
being composed of a repetition of a combination of one
power pad, one ground pad and one signal pad along one
side of an outer edge of said semiconductor element;

connecting said cone power pad with at least two
power bumps located on both sides of said pad sequence by
sald power wiring sections;

connecting said one ground pad with at least two



ground bunps | ocated on both sides of said pad sequence by said ground

W ring sections; and connecting said one sign
one signal pad |ocated on either side of said pad seque ﬁﬂggﬂmﬁw l”mﬂal
wiring sections. 13. In a sem condudflor deV|ce i ncl

a sem conductor el enent having power pads for Pplylng a_power potentlal
ground pads f@FOLuPpPyYrag éOC@?%@n@npb@Ehtﬁb@e%n@ s$@h%]?®%d%e%%ﬁn¢%pﬁftlng
and outputting. a signal, all of which are formed on one main surface

t her eof ; said gﬁ%&%ﬁ Bﬁﬁb@gf%?CEH?§?dea%%nnect|on being connected with
sai d power pads by power wirin sect round bumps for
out si de connectl on bei NgPRRYN %\#t?ﬁ%a?hgr&]otﬁﬁudgﬁoé’ ’gcim Wi ring

e sngds AR o TEAE R e

BY Sty W TTng sec

sem conduct or s deyi ge ﬁggrgg% gzggcpyo including a pad sequence on the
center of the one sur sal Seni conduct or device, said pad

sequence bei mg.conposeﬂnoi FeRLOHRREE OF Qe ¢ OADi \3d1 @i %) one power  pad,
one ground pad and two or nore signal pads along one side of an outer edge

of said sem conductor eies@hiconductor elefi@MfIev iy SPdweONEadOVEsr pad
with at | east two power bunps |ocated on both sides of said pad sequence
by said powesuppblihggsecpowas; potential, grouneécpadg Sardsopelginsygna bunp
with at | east

ground potential and signal pads for inputting and

sai d

outputting a signal, all of which are formed on one main
surface thereof;

power bumps for outside connection being
connected with said power pads by power wiring sections;

ground bumps for outside connection being
connected with said ground pads by ground wiring sections;
and

signal bumps for outside connection being
connected with said signal pads by signal wiring sections,

said semiconductor device characterized by
including a pad sequence on the center of the one main
surface of said semiconductor device, said pad sequence
being composed of a sequence of a combination of one power
pad, one ground pad and two or more signal pads along one
side of an outer edge of said semiconductor element;

connecting said one power pad with at least two
power bumps located on both sides of said pad sequence by
said power wiring sections;

connecting said one ground bump with at least



two ground bunps | ocated on h sides of said pad sequence by said ground
W ring section mﬂgmwummmm connecting each of said two or nore signal

pads with saitt ated on both sides of said pad sequence in
a one-to-one manner by said signal wring42sections and alternately

extending said signal wiring sections on both sides of said pad sequence.
14. A s FFRRAGPURT PSR £l th e o® saithd?@t n sai d power

wiring section, said ground wrin section and said sigpal wring section

are all for rresdéq‘ﬁﬂ%%gw S%Ve#ma r%ﬂt%&?%r%ﬂf st ne mai n surface

of said sem conductor el enent._.and ea§£a¥(HF1 f__sai d power .mﬁrin%ﬁﬁgftion
=t

and said ground w ring ARSI IS S (R O "4 S % ng
tion. "15. . . . . g .3, .

sai d pover ity YO FEIFPLEHAS SRACR o BRI BF B pad 0T

wiring secti 0%1@5& 'irﬁgé Bk - LU Oy eefaéx Nsd Y0P 1 YN Soif0rged on the

one nain sur e of sali sgnlconductoy el enen ,.and edc .MAdth 6] sai d
power Wi ring $eetions adveh Sa b S oud, Ve iR SREId LN dyidefithan that of

said signal wiring section. 16. A sem conduct or device as clained in
claim12, whesetiosdich HYGR s Psls ¢5 S G| Swfuditedf one or two or
nore of data, clock, wite-enable and data-mask. 17. A sem conduct or

device as claised in claigenlid;ondMreros rissaick siggrdlaipeds iirs cdmyincdrghi nat i on

of one or two or nore of data, clock, wite-enable and dat a- mask.
wherein said power wiring section, said ground wiring
section and said signal wiring section are all formed
through several n-type layers formed on one main surface
of said semiconductor element and each width of said power
wiring section and said ground wiring section is wider
than that of said signal wiring section.
15. A semiconductor device as claimed in claim 13,
wherein said power wiring section, said ground wiring
section and said signal wiring section are all formed
through several n-type layers formed on the one main
surface of said semiconductor element, and each width of
said power wiring section and said ground wiring section
is wider than that of said signal wiring section.
16. A semiconductor device as claimed in claim 12,
wherein said signal pads is any combination of one or two
or more of data, clock, write—-enable and data-mask.
17. A semiconductor device as claimed in claim 13,

wherein said signal pads is any combination of one or two

or more of data, clock, write-enable and data-mask.



