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1 SEM CONDUCTOR DEVI CE AND ELECTRONI C DEVI CE HAVI NG THE SAME BACKGROUND
THE | NVENTI ON 1. Field of Invention The present invention rela ToogHO-|
sem conduct or device. 2. Description of Related Art In recent years,

sem conductor devices in which a flexiblg circuit substrate and a

sem conductor chip are coupled to one another and seal ed by resin are used.
A net hod of |owering the power source iqpedance of such a sem conduct or

devi ce and reduci ng el ectri calSEYFICEWNDUC TR BEVIEE ANy exanpl e, in Japanese
Lai d- open Patent Applicat] -8 t a Figure 2 thereof.
The conventi onal structurtgg?kgaﬁ?geﬁgggﬂgu%ggiﬂggyﬁﬁeggmgI be descri bed

below with reference to Fig. 9. A sem conductor chip 1 has a plurality of
signal pads (signal electrodes) 4, power source pads (power source

el ectrodes) 7 and groundi ng PAERGKGUREYNGE MEHE! BEVERERSE O Provided on an
active surface of the chip 1. TheSe pads are treated with a bunp form ng
process. A TAB t&pel? défilneendidevi ce hole 5, and has a plurality of

signal |leads 3 protruding into the device hole 5 and a power source conmon
| ead 6 and a grolh@i R§eE8MtpNvead 19nexedadesg tacRrosemikendeeitéé hol e 5.
The si gnal hgggﬁ 3 are electrically, directly connected to predeterm ned
ones of theY&VyHEr pads 4. Further, the power source commopn lead 6 is

el ectrically, di I egte I the plurality of power source
: ¥. di pgeklYp¢qBRCE CHoTAtRL! AP

In recent years, semiconductor devices in which a
flexible circuit substrate and a semiconductor chip are
coupled to one another and sealed by resin are used. A
method of lowering the power source impedance of such a
semiconductor device and reducing electrical noise is
described, for example, in Japanese Laid-open Patent
Application HEI 5-82585 at column 9 and Figure 2 thereof.
The conventional structure of the semiconductor device will
be described below with reference to Fig. 9.

A semiconductor chip 1 has a plurality of signal pads
(signal electrodes) 4, power source pads (power source
elfectrodes} 7 and grounding pads (grounding electrodes} 9
provided on an active surface of the chip 1. These pads are
treated with a2 bump forming process. A TAB tape 2 defines a
device -hole 5, and has a pluratlity of signal Jeads 3
protruding into the device hole 5, and a power source common
lead 6 and a grounding common lead 8 extending across the
device hole 5. The signal leads 3 are electrically,

" directly connected to predetermined ones of the signal pads
4. Further, the power source common lead 6 is electrically,

directly connected to all of the plurality of power source



pads 7, and the grounding common lead 8 is al so eIectFicath, directly
connected to all of the plurality of grounding pads 9.. The leads 3, 6 and
8 and the pads 4, 7 and 9 are electrically connected by a package
connecting method using heat-and pressurg. However, in the above-described
conventional sem conductor device, each of the power source common | ead and
the grounding common lead is narrower than the width of each of the bunps
formed for PRESpImerrsbine PRINENS ﬂ@@"@%drﬁﬁ%@ deﬁdsﬂs&nd therefore the

Phese comog |Feads Sarc i abvhacdnf Forsfiid ez%o{ SR S
heat - and- pr%?%'d(n‘?ﬂb@“@ia‘&b ST e 110800 AleRry ¢ *A%oh%te Padig he pressure

applied to the common |eads. As a result, cracks are |ikely generated in

the common beads, axed effiee toriaeds yraproeoeiead baf tae palclke gae ot eic iagsenbl ed
in an el ectronic device and may eventually result in the snapping of the
conmon Iead@ethp§ousmmﬁ1ﬂﬁﬁﬁﬂ&ﬂﬁrﬁﬂﬂ&?Uﬁﬁwlce is provided with the
conventi onal akfonductor 3 power..sour ce |n3edanqe cannot be

sufficiently | owEP¥§YeAs 41 @bqy d@ﬁé€ﬂP@ﬁ|@°&€@ Ndd Ot
hi gh- frequegwﬁ198ﬁhﬁk%%? HeWice IiaQh %Hr&ﬁ%tfﬁ%%§”§§h¥%% comiioh’ Qlegd from

problens in ch electrical noi'se cannot be reover, since

l'ine- breakiahg pheblgedtnarieg icoRimont q e@eiCYls hlartrbezeraowanswecenldltrhe oand
the grounding line, it is difficult to secure long-termreliability. Al so,

in the aboveaddsori ide dampsorformedr fTdevithe, powe rpswrceopade aodndinel ead 6

and the groundi ng.conmon | ead 8, . .-
g gr oung1ng pads, and_there%ore the power source 1mpedapce

cannot be sufficiently reduced. Furthermore, when these
common leads are electrically connected to the corresponding
pads by heat-and-pressure bonding, stress 1s generated by
the heat and the pressure applied to the common leads. As a
result, cracks are likely generated in the common léads, and
the cracks may develop after the device is assembled in an
electronic device and may eventually result in the snapping
of the common leads.

~ Also, when an electronic device is provided with the
conventional semiconductor device, the power source
impedance cannot be sufficiently lowered. As a result, the
electronic device with high—frequency operation or with high
current consumption is suffered from probiems in which
electrical noise cannot be improved. Moreover, since line-
breaking probléms are likely to occur in the power source
line and the grounding line, it is difficult to secure
long-term retiability.

Also, in the above-described semiconductor device, the

power source common lead 6 and the grounding common lead 8,



that ‘protrude into the device hole 5 of the TAB tape 2, are supported only
by their own ends, respectively. As a result, the |leads 6 and 8 sl acken by
their owmn weight, and therefore, positioning of the |eads with respect to
t he power source pads 7 and the grounding,pads 9 is difficult. SUMVARY OF
THE INVENTION It is an object of the present invention to provide a

sem conduct or device which has a sufficiently | ow power source inpedance,
and el i m nat é52lti PEoITass rig'ltmr dtb!eetﬁ?vﬂht@t hede &codr ‘l'lhle dABoviepes @ur @ e
common | ead and a groundln gﬂ? | ead. Furthernore, I s anot her obj ect

hfya €'lta

of the presefiHPPRIERE 8! P@”p@@pﬁuoﬁeﬁQ98ﬁ‘XeﬂdmerA§o@rce conmon
lead or a grpggqhgg Qﬂ%”qgab%?%‘%HHhsr%ﬁﬁ%QEnt8&ﬁ§ﬁ%1rsgﬂrC§FQgﬁﬁtr%ﬂﬁ? or

groundi ng el ectrodé respecti vel I's al'so obj e

present 'nve@hb@@beepf@bqu1®%1%be@Wrthc1@@Hbcﬁ1&ha?e%9@@Qe%oe&%%tr'Ca
noi se and assures a long-termreliability. To achieve the above-descri bed
obj ects, a seniweondoctrce @gadisc@ ahda thier grcasdeny ohdsh8 psedarfif iicmidnt i on
is formed, for exanple, froma sen1conductor chip, a circuit substrate’

i ncluding a flexible insulatiofUd4 o Taikg I 08 patterns forned

h d seal The .cc hat d
opent ng' def i ned i A 19503 p 5 32 ?Or B36hE! Eirtsniﬂeﬁrgtaé‘#éEV' O

sem conduct 0 efifbBnaBle ol NBesul! WATcACRAL0E SarEqBIEA Y attg‘a%' rng

resin. is preferred that at l'east one of the con ucto rns i s

formed to exseodcaCﬁmaadhheeqpanung1amdnbaasalSaecshaﬁﬁ1ngdbhobﬂdme thar a
pad for connecting to 4
may occur in a power source common lead and a ground1ng

common lead.

Furthermore, it is another object of the present
invention to facilitate positioning of a power source common
lead or a grounding common lead with respect to power source
glectrodes or grounding electrodes, respectively.

It is also another object of the present invention to
provide an electronic device that reduces electrical noise
and assures a Iohg—term reliability.

To achieve the above-described objects, a semiconductor
device of a first aspect of the present invention is formed,
for example, from a semiconductor chip, a circuit substrate
including a flexible insulation substrate and conductor
patterns formed thereon, and sealing resin. The conductor
patterns that protrude into an opening defined in the
flexible insulation substrate are coupled to the
semiconductor chip, and the coupling section is sealed by -
the sealing resin. It is preferred that at least one of the
conductor patterns is formed to extend across the opening

and has a specified width wider than a pad for connecting to



the sem conductor chip. In accordance with the invention thus structured,
the conductor pattern that defines a comon | ead extendi ng across the
opening has a width wi der than the pad for connecting to the sem conduct or
chip. As a consequence, the current carrying capacity is increased and the
power source inpedance is substantially |lowered. In a sem conductor device
of a second _aspect .of the present invention, the conductor pattern forned
to extend aé%@%§eFH§QﬂdLﬁ¢§f '?%rably has a bent section at |east one

Locat  on. | n_accaronas, didrihd Wt TR/ 10Re R RGUHR} oedugRs Lhe

stress generated in uctor pattern when it is electrically connected

to the corresponudithd PAITHAN it GRITEMY @ commdlead B xithegderduct or
pattern can be prevented. Consequently, it is effective in preventing the

| i ne- snappi ag rossulthengpferdma hacska whiddin meiydegr dvasnf ttéve pederfloired i n an
el ectronic device. An electronic device of a third aspect of the present
i nventi on i RENGEES 18% &R doed FEMIC oMU TashdBacr ASe@ S9HPEIUERNGSONd a

di spl devi ce, inti devi and . t ' which is dri b
he son conUEt M AGRIGY 1 Nh CASEG dan e ATeR SeRE BYE HBs ERMBLd SIS | on
t he power SQHbed in@%eq%”%%bis%a}?#”cl%%tﬁ'}_t I13lWe¥ elgowered and the el ectrical

e

noi se i s i nproved because of t provi sion of a sem conductor device set
forth in the firgh aspeaticoNd@torhedviir® dFappiseeodld kpepawerf o ce |ine

is elimnated and a substantially long-termreliability is secured because
of the provpPsesendf iavestiioondddeoconeiicds rs da titernh foamede to extend
across the opening preferably has a bent section at least
one location.

In accordance with this embodiment, the bent section
reduces the siress generated in the conductor pattern when
it is electrically connected to the corresponding pads so
that generation of cracks in the conductor pattern can be
preventeé. Consequently, it 1is efféctive in preventing the
line~-snapping resulting from cracks which may grow after
assembled in an electronic device.

An electronic device of a third aspect of the present
invention fncludes a semiconductor device as described
above, and one of a display device, a printing device and a
computer device which is driven by the semiconductor device.

In accordance with the above—described invention, the
power source impedance is substantially lowered and the
electrical noise is improved because of the provision of a
semiconductor device set forth in the first aspect. Also,
the 1ine-snapping of the power source line is eliminated and
a substantially long-term reliability is secured because of

the provision of a semiconductor device set forth in the



Second aspect. A sem conductor device of a fourth aspect of the present

i nvention is preferably forned froma sem conductor chip, a circuit
substrate including a flexible insulation substrate and conductor patterns
formed thereon, and sealing resin. The cgnductor patterns that protrude
into an opening defined in the flexible Insulation substrate are coupled to
the sem conductor, chip, .and the coupling section is sealed by the sealing
resin. It iSeFPBHeRB&C that at | east one of the conductor patterns is

formed to extend,agLasschie,cARENLAG 1390 has o aAsh Ba840LeMHg connect i on

branch, wherein ﬁhe connectro S a specitie tA narrower than a

pad for conpeebeRd HAveReiDAMiGORFEFEPabIR BormBdageemdaneemicbhditor
above-descri bed invention, the connection branch branching out the

conduct or pahtiprnaaod reavitngubswirdttle naciadengt hafilelkébpadinsuldaddono
el ectrically connect the pad to the conductor pattern. As a result, _the
wi dth of th8ubshidaseorngacopdncian petigdaswifasmedi thetieopakrng #RATING
post - connection_exa 'natioa difficulé and bhgrefore t,he B%mer squrce

e tha

i npedance chRSBB-subSfafifl PF§°FOR€ §NEn eRf06hHdeE: dPtgedncaPEN1RY
fifth aSpeCBe?EHEHeiHr@ﬁ@n¥1b?Y3ﬁE'QHSUH %ipﬂnggskﬁ?aEgtE?EDBBQBWE@ %3
ing in the sem cto e

extend acroSS the open condadu r evl ce descCri above

preferably bRg aemResntiuedow dhhipwi dat thancbhpipad. sétachesyl kealibe
current carrying capacity of the conductor pattern is nade |arger and the

power sourckyi tpedsaeding saBdnant T4l ig poececded| hhatsati deadticooe dévice

of a sixth aspect of the . .
thg conduc%or pat?erns is formed to extend across the\

opening and has at least one or more connection branch,
wherein the connection branch has a.specified width narrower
than a pad for connecting to the semiconductor chip.

In accordance with the above-described invention, the
connection branch branching out the conductor pattern and
having a width narrower than the pad is used to electrically
connect the pad to the conductor pattern. As a result, the
width of the conductor pattern can be made wider without
making the post-connection examination difficu1t, and
therefore the power source impedance can be substantially
Towered.

In a semiconductor device of a fifth aspect of the
present invention, the conductor patiern: formed to extend
across the opening in the semiconductor device described
above preferably has a specified width wider than the pad.
As a result, the current carrying capacity of the conductor
pattern is made larger and the power source 1mpe6ance is
substantially lowered.

In a semiconductor device of a sixth aspect of the



prevent invention, the conductor pattern formed to extend across the
opening in the sem conductor device set forth above preferably has a bent
section at |east one location thereof. This results in the sane effect
obtai ned by the invention set forth in the second aspect. An el ectronic
device of a seventh aspect of the present invention preferably I ncl udes a
sem conduct or devi ce descr.i bed above, and one of a dis devi ce,

printing de@f%éeﬁﬁd’aveaﬁﬂeﬂertBévFEBdHﬁtEH Patgproeho @gédtenefﬁén

Tpedance | Se5one: Sfies AP T8 dRea st EhFubEY Fohb O e o B8 EFREovea
W t hout ”Bkaﬂgvéh6r69§Pab¢9nH§§thOBeﬁ¥a§h6@§bﬁna€'ﬁ§h§ﬂ|6n§51§cég$5ht of
the provision of a sem conductor device set forth in the fourth aspect.

Al so, the |thersotppi ngisf rébalpewen shersaméi sefestebbtanatedbanthe
substantially long-termreliability is secured because of the provision of
a seni condut®ventieonceeteforsht hni thenseepndhasppett. A sen1conductor

froma Sem condubfof  BREFORACCRRYE] %Ssgﬁbglgéﬁéﬂiﬁcaaaeﬁé Fi Fos) pr8seF
[ nsul ation pDSHERGR BRErEPAEYG! OhchAUbE" 255 bAT EBAALDES POBey 708, Soal I g

resin. The conduct or o an openi hg defined in the

fl exibl e i ngasaFipadsabheveat 8ndr 8ngoyP! ﬁddiQpler? §6vi gendacppinehhg, and
the coupling section is sealed by the sealing resin. It is preferred that

at |east ontevice ppdea somputee| deviocedewhndhalgroundémgbasedtondehef the
sem conduet o fCoRalgtof d5vite™" $nadbSrasnes Wi tRTE hventidn,
the power source impedance is substantially lowered and the
electrical noise is improved without making the post-
connection examination difficult as a result of the
provision of a semiconductor device set forth in the fourth
aspect. Also, the line-snapping of the power source Tline is
eliminated and a substantially long-term reliability is
secured because of the provision of a semiconductor device
set forth in the fifth aspect.

A semiconductor device of an eight aspect of the
present inQention is preferably formed from a semiconductor
chip, a circuit substrate including a flexible insulation
substrate and conductor patterns formed thereon, and sealing
resin. The conductor patterns that protrude into an opening
defined in the flexible insulation substrate are coupled to
the semiconductor chip, and the couptling section is sealed
by the sealing resin. It is prefefred that at least one of
a power source electrode and a grounding electrode of the
semiconductor chip is larger than a signal electrode

thereof.



[n the invention thus structured, the power source el ectrode or the
groundi ng el ectrode of the sem conductor chip, in which a |arger current
flows than in the signal electrode, is preferably nade |arger than the
signal electrode. As a result, the power,source inpedance is |owered and
the electrical noise is |nproved Al so, ?he nunber of power source

el ectrodes or graqun el ectrodes of a _.senicond chip can be reduced,
with the result tifat r1“‘%r"t"h"e"'rnfn]i"rﬂ s A t%ﬁ "‘E%t iSRS a

sen conduct h JaYids afe ARIEHRMai 19} SRR Pl minth

aspect of the present 1nvention, e COﬂ?UCt or patterns that | ne conmmon

| eads to becgdpnedtrediHicH ke 1mvyerr TUHTER telfariwsodRadr ithha nar %uryﬂiang
el ectrode are also preferably formed to extend across the opening of the

f1 exi bl e i nedleattiromesubist rpates.e rebd yc madiec tlair geat tidvams thwe sfignadd to have a
wi dth wider than the power source electrode or the grounding electrode, and
provi ded wi €Hesdrivais: | or’ﬂﬂoraarr@n?ééi thawihey PWRIrdSIeUTEer dRedange tise

el ectrode. Al sq, cti.on br.anch may be connected toébhe fl.exi bl e

i nsul ati on éﬁﬁ?ﬁﬁgFén A @@@Fﬁﬁl eOd&eor Sa B PN e Ssped! SO (€ present
i nvention phrgkekablor 'db‘%)e‘%d%u@'c%e'é‘}%%%‘ate%r FeYrBeneGhgf %rﬂel?:tf?'%%{\é% oal‘“d

one of a display device, a printing device an a“conput er devi ce I ch

driven based semtikkengeriterndidipoicate bieceedliteds! emthomh@ desiude ahatthe
present invention thus structured provides the sane effects described

above. A seﬁﬂ@éh@@cﬂﬂmT@éMWdéadﬂoana@ﬁe@émpﬂ1é§p€¢ﬂ00fOﬁhe present

I nvention is Rreferably formad froma sem conduct or 8
1conduct device are achieved.

In the semiconductor device of a ninth aspect of the
present invention, the conductor patterns that define common
leads to be connected to the power source electrode or the
grounding electrode are also preferably formed to extend
across the opening of the flexible insulation substrate.

The conductor patterns are formed to have a width wider than
the power source electrode or the grounding electrode, and
provided with connection branches having a width narrower
than the electrode. Also, the connection branch may be
connected to the flexible insulation substrate.

An electronic device of a tenth aspect of the present
invention preferably includes a semiconductor device set
forth above, and one of a éisplay device, a printing device
and a computer device which is driven based on the
semiconductor device. The electronic device of the present
invention thus structured provides the same effects
described above.

A semiconductor device of an eleventh aspect of the

present invention is preferably formed from a semiconductor



chip, a circuit substrate including a flexible insulation substrate and
conductor patterns fornmed thereon, and sealing resin. The conduct or
patterns protrude into an opening defined in the flexible insulation
substrate, and are coupled to the sem coductor chip. The coupling section
Is sealed by the sealing resin. It is preferred that at |east one of the

duct tt Is.forped t tend, th ' , d .at | t
one or nore HiHRCK GAEFHT R EHBSBFAREN RGSURTRS o2 SELR bR € ohAEEI &H1PB the

[ s 0L oL PR 5Dtk 8l BoPoEet PRSI bed EndPUERL 9801 By o

flexible insgg@imon sHESE6AlEc tdREp Bt BOERSSp A&t r@Ge SURPOT dn NBFBRTARgt O
support the conductor patterns that define conmon | eads and extend across

t he openi ng.dehemed oim, thaef texnibhe | tasie) ahton heutres bra todesndfatde

sem conductor chip are readily_and securely_aligned with one another. In a
sem conduct dto¥RIe¢ el of thet fRMi¢anddptet M 1R he PheseoiP] NenteohioRhES

e conduct TSRPS0 nehEcarRLREE LRTIRt hettnoartrs Sfe £F8E Ehebcetr Erestne
comon | eads, 7y hen e €64agCes: ofa tErEM SORGHELAT L E NP1 e SEALY1ROd

correctly aligned wth one anot reover, the w e conductor
pattern can @embse, VAserhas t#dUle 8K dvie tdE MO -ILAMET] | wie ©XHIN 118é | oNn
difficult, and thus the power source inpedance is substantially |owered.
Mor eover, tHe attRiuta®ra phik eseet v5n etenmre 44 obs the bhonimte may be
provided with bent sectigns,in a simlar manner as the above-descri bed

i nvention, aHY et tohnedRshiate. g o

In accordance with thé invention thus structured, since
the tip sections of the branches are connected to the
flexible insulation substrate, the branches act as support'
members to support the conductor patterns that define common
leads and extend across the opening. Therefore, the common
leads and the electrodes of the semiconductor chip are
readily and securely aligned with one another.

In a semiconductor device of a twelfth aspect of the
present inveniion, the branches preferably define connection
branches fo be coupled to the semiconductor chip. In
accordance with the invention thus structured, the common
leads and the electrodes of the semiconductor chip are
readily and cdrrectly a]igned'with one ancther. Moreover,
the width of the conductor pattern can be made wider without
making the poét—connection examination difficult, and thus
the power source impedance is substantially lowered.
Moreover, thé;conductor patterns extending across the
opening may be provided with bent sections in a similar

manner as the above—described invention, and the connection



branch may preferably be formed to have a width narrower than the pad. An
el ectronic device of a thirteenth aspect of the present invention .
preferably includes a sem conductor device as described above, and one of a
di spl ay device, a printing device and a gonputer device which is driven
based on the sem conductor device. The invention thus structured provide
effects simlar to those descri.bed ahove. In a tape carrigr package type
sem conduct 8f 288 i@éyoprgqﬁ6&§g§eﬁﬁh?8§889tt8fh?ﬁg ﬁrE%gﬁg Fgﬁéﬂvgﬁn, t he
seniconductgﬁaqeghgepgaeferably i ncl udes conductor patterns for power
source and groundi ng, each traversing a device hole and having at |east one

branched connect hane88erohedddevieecbh hhengpBBEAth0ASpBEEr o €BHchas a
specified width narrower than a pad for connection to a sem conductor chip.

I n accordangeesebh fheenhtent porfdeabiybedcabdes, at hemtoondatton dewnéce

| eads branched out fromthe conductor patterns are used for electrically
connecti ng ahedpaasippdvrBedeonanfec8enponddiEBlaxhdpviect he RoRALEDSY
patterns. A$ a.result, the mﬁgth af t he cgnd ctor Fatterg caﬁ be Egde wi der
wi t hout makf®Y' tRedPOst- EOMRHLRT oHCXIGR HAIFBNT B #F 1 ¥8T tP288E PRefBfore the
POWer  Sour Cgoh TPGAAIE o F aBePFosYDSTAB! iAlLN1 I OHOERGs EBrLOFyFOANSELY P8e

I nner | eads are connected to a tape that forns a tape carrier, the power

source condgitfectpasimimadndot bRogeOdOge NPoeaNgbievor pattern are prevented
from having a slack. Therefore, these conductor patterns can be readily and

correctly positibned wWkpé caspzer packageetyreersepicandyditosetdcbneuet or

chip. Also, the power 10 . . :
P a FBuPteenth aspect of the present invention, the

-

semiconductor device preferably includes conductor patterns
for power source and grounding, each traversing a device
hole and having at least one branched connection inner lead,
wherein the connection inner lead has a specified width
narrower than a pad for connection to a semiconductor chip.

In accordance with the invention described above, the
connection inner leads branched out from the conductor
patterns are used for electrically connecting the pads
provided on the semiconductor chip to the conductor
patterns.,'As a resutt, the width of the conductor pattern
can be made wider without making the post-connection
examination difficult, and therefore the power source
impedance can be substantially lowered.

As the connection inner leads are connected to a tape
that formé a tape carrier, the power source conductor
pattern and the grounding conductor pattern are prevented
from having a slack. 'Therefore, these conductor patterns
can be readily and correctly positioned with respect to the

electrodes of the semiconductor chip. Also, the power



Source conductor pattern and the grounding conductor pattern nmay be
provided with at | east one or nore bent sections in order to prevent growh
of cracks in the conductor patterns after being assenbled in an electronic
device, and to thereby prevent the pattgpns from snapping. An el ectronic
device of a fifteenth aspect of the present invention preferably includes a
sem conduct or device as descri bed above, and one of a display device, a

printing de§98é°§n6°&d@Gﬁﬁﬁt@@tJ@VPcénﬂhﬁﬁﬁ 9 oy 8 B&@é&céﬁftﬁétter”
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preferred enbodi nent of the present invention. Fig.

cross-secti gnabrvpewngalkesembaed linnas a1ec2r@h1ElgevlceFlandBtahoms a

perspective view of a main portion of a second preferred enbodi ment of the
present invéherehy pwgyenaAihe thm@beﬁtfsemtsoappnngaccordance wi t h ot her
preferred enbodi nent t he present inventi aon. hows a _ perspective

view of a main p6PtPiﬁ°5f°9’§eﬁP8658u8 of ﬁé¢t8§“tﬁ éé&&?@aﬁée th a third
pref erred egbadLAEnt 0fn 48 nPEFRARYabAYCTHLR4oE 8- sBnTERNALBSoF, gevige

Cross-sect| view t aken al I nNes
perspectlveayleé@e?xaeaabaoperthﬂa eheao$ea1e¢a§mspoaed¢&bcealBr@ﬁ@@hgance

with a fourth preferred enbodi'nent of the present invention
shows a perdeettevendi ewcofmpateni depdcei shioh -&s driven based on the
semiconductor device, The electronic device of the present
invention thus structured provides the same effects
described above.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a perspective view of a main portion of a
first preferred embodiment of the present invention.

Fig. 2 shows a cross-sectional view taken along lines 2
- 2 of Fig. 1: “

Fig. 3 shows a perspective view ¢of a2 main portion of a
second preferred embodiment of the present invention.

Figs.'4A—4C show bent sections in accordance with other
preferred embodiments of the present invention.

Fig. 5 shows a perspective view of a main portion of a
semiconductor device in accordance with a third preferred
embodiment of the present invention.

Fig. 6 shows a cross-sectional view taken along lines
6 - 6 of Fié. 5.

Fig. 7 shows a perspective view of a main portion of a
semiconductor device in accordance with a fourth preferred

embodiment of the present invention,



sem conduct or device in accordance with a fifth preferred embodi ment of the
present invention. Fig. 9 shows a perspective view of a main portion of a
conventional sem conductor device. Fig. 10 shows a perspective view of a
tape carrier package type sem conductor ;device of a preferred enbodi nent of
the invention. Fig. 11 shows an el ectronic device of a preferred enbodi nent
of the invention. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS Enbodi nents
of the present i figntiSorshaWe beedsPsdtie® dlewnvoli t2h MadfePeridd oo athe

acconpanyi ng dr.awi ngs.. Fi 1l is .a perspective view of, .g nain section of a

seni conduct GETA&P: qtr?ra%’c%'r‘(ffndé‘ VGR TENGEs 1 @erﬂ"?&%rﬁ’ﬂ@cﬁ%ﬁ&qof t he

pr esent invg&%b&qnpgts%ﬁi% d He¥s qhH%V£Hq%§nan active surface on which a
pads o [ q

plurality o r signal” (signal electrodes) 4, a plurality of pads for

pover source (powglg SAUIsHRAIW &CIpeddele th vaNd i@wllodr &l imai rofooladod ¥Ff a
groundi ng (grounding el ectrodes) 9 are provided. The signal pads 4 are

fornmed al ongopeeinihienal edgds ooiduce rselevdarduct or chip 1. On the ot her
hand, the power squrce pads 7 and the grounding pads 9 are dispased in
lines respectivelfyg-n1d homsala HEEPSCHIVE YW GiddcitéPec®idf FierG oups of
t hese pads are provided with bunps for glectriga congection %@ canduct or

|
patt erns whPEAKAGE WO SERYY UgdiodwdeX 16 Oih Pe PFRL GIF & #MOQFIMER e 2

whi ch defin | o strate is provided with an opening section 5,
and si gnal ggn S%td%%gg¥§gﬁhs 3 protrude in the 12 opening section 5. A

power source congygt ory 1paniotisn 2t electronic device of 'a preferred

embodiment of the invention.

- en

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Embodiments of the present invention will be described

below with reference to the accompanying drawings.

Fig. 1 is a perspective view of a main section of a
semiconductor-device in accordance with a first preferred
embodiment of the present invention. A semiconductor chip 1
has an active surface on which a plurality of pads for
signal (signal electirodes) 4, a plurality of pads for power
source (power source electrodes) 7 and a plurality of pads
for grounding (grounding electrodes) 9 are provided. The
signal pads 4 are formed aiong peripheral edges of the
semiconductor chip 1. On the other hand, the power source
pads 7 and the grounding pads 9 are-disposed in lines
respectively in a central area of the semiconductor chip 1.

Groups of these pads are provided with bumps for
electrical connection to conductor patterns which will be
described below. A flexible insulation substrate 2 which
defines a circuit substrate is provided with an opening

section 5, and signal conductor patterns 3 protrude in the



‘defining a power source common | ead and a groundi ng conductor pattern 8
defining a grounding common | ead are provided across the opening section 5.
The opening section 5 is provided for connecting the pads 4, 7 and 9

di sposed on the semi conductor chip 1 to,4he conductor patterns 3, 6 and 8.
Therefore, the opening section 5 may on}y require an area which is enough

for disposi p 7 zand ,9 rej e h | (@rea) of
the.openingggghgﬁgnggéﬁéynbg'ei#hgkuﬁgrggyrgg gﬁéPPEFOEh§%§FﬁZnS?ZG of the

sem conduct gefighhg & pbleracearek tbemsanieaddaatiosn ghbpndingThe power
source conductor pattern 6 is provided with connection branches 601, each
of whi ch i sconduower phanerhnesbderipiogi dedrountdhisgponmmosodesd pag 7. In a
simlar manner, the grounding conductor pattern 8 ig also provided with
connecti on BraMiHes 80T10ssasReoPPRAIIPR PECAAPPORer FH8n°PﬁB‘§ﬁo§ﬁ8¢ﬁ§”pad 9

In a shape of ,.a bunp.. .The_signal caqn t p rns I ' I
directly coﬁnéét@&gpadfgr78§p8ﬁ8pﬁgtgﬁ§sgéf ?%égs?gnzlgégdg gﬁgéggghopnthe
connect | on BhanGRRa cBALGRorOBRTE 1O tAReAcHhALE AN paeerHaan, { ke angver
source pad I'n a shape of a bunp. The connection branches 601 are

el ectrical | g, dirhe¢elfyreonneet egend ngoseespondsngagnenlgf reheipewen source
pads 7. In a simlar manner, each of the connection branches 801 is al so
formed to haveaawhiighh isaenowgh tfloandiilseogriogandhagrpds 9.i A 8nshdpe of a

bunp. The connection branches 801 are ele triczll , irectl¥ connegt.ed to
E%nﬁgé 0y

corr espondi h§eEREE -of THRE e§PEENditRE 5448 IaTPR t PBRVBSpPEFS 8D v

performed by 3.096%248 (RAP"9agR? B7t BAd1484naRthaNdize 43 RRESSUTE.

semiconductor chip 1 (the area of the semiconductor cgip 1).
The power source conductor pattern 6 is provided with -

connection branches 601, each of which is narrower than the
bump provided’on the power source pad 7. 1In a similar
manner, the grounding conductor pattern 8 is also provided
with connection branches 801, each of which is narrower than
the grounding pad 9 in a shape of a bump. The signal
conductor patterns 3 are electrically, directly connected to
corresponding.bnes of the signal pads 4. Each of the
connection branches 601 is formed t¢ have a width narrower
than the power source pad 7 in a shape of a bump. The
connection branches 601 are electrically, directly connected
to corresponding ones of the power source pads 7. 1In 2
similar manner, each of the connection branches 801 is also
formed to have a width narrower than the grounding pad 9 in
a shape of a bump. The connection branches 801 are
e]ectrica11y,'direct1y connected to corresponding ones of
the grounding pads 9. The connection is preferably

performed by & package connection method using heat and



Fig. 2 is a cross-sectional viewtaken along lines 2 - 2 of Fig. 1. In Fig.
2, the sane reference nunerals used in Fig. 1 are used for the sane

el enents. The active surface of the sem conductor chip 1, the signa
conductor patterns 3, the power source c?%ductor pattern 6 and the
groundi ng conductor pattern 8 are sealed™Dy a sealing nenber 10 in the
coupling section 12. It is clear fromFig. 1 that the power source
conductor pafeesuré.and the groundi ng conductor pattern 8 nay be made w der

than the power source _pads 7 and the g[ounding pads 9, respectively,
wi t hout having tB18onpl éBePyCEBTETSPA senpadyienctakanngl 9nst hanpswer

axan nat | ort 18 Fobhi [ §0pett or hick 1Pt of ¢ bOCPRD [ 6EF " EaRRGRUTBRATE o

exam nation is Teadily”perfor te

compl et ed. [Fhgq Pnipig. PPraPECULYE YOPURE bfeSETMRENEE. Of rReBLE; DRI LI On

of a sem conductor device 1n accordance wth a second preferred enbodi nent

of the pressntfacwenfi the semFcgndGctohechapel [ efies eatgnaunesadgcised in
Fig. 1 are used for the sane el enents. Each of the power source conduct or

pattern 6 amitt@engrduntin@gprewtiusturcpacerduc Bor spatberned andhthent
sections 11. The bent se tifns 11 naﬁ beegrovided at aqz aggrppriate

| ocations. PECURDIRG | COPRRCEPHUPRLIRRR Benfe 283 ] eisbn 12 o582 hi%i BRBPAS ¢ hi n
t he openi ng, segct i 5 t] W thin which the pads are disposed. In
ot her mordslétﬁi g@%;°§%%i?§§3é€€§%¥% E%Sppsed at both ends of the
conductor patterns y6t&idat heroReni g SeehiPNtPe FOLEF NS4 i VES Yoo hHEc PERL

sections 11 may be provided at one 14 end of the conductor. pattern

wi thin the peplete iy &Graad 5the grounding conductor pattern 8 may be made
wider than the power source pads 7 and the grounding pads 9,
respectively, without having to completely cover these pads.
Accordingly, the power source impedance is substantially
lowered, electrical noise is improved and examination is
readily performed after the electrical connection is
completed.

Fig. 3 is a perspective view of the structure of a main

portion of a semiconductor device in accordance with a
second preferréd embodiment of the present invention. 1In
Fig. 3, the same reference numerals used in Fig. 1 are used
for the same elements. Each of the power source conductor
pattern 6 and the grounding conductor pattern 8 is provided
with bent sections 11. The bent sections 11 may be provided
at any appropriate locations. As shown in the figure, the
bent sections 11 are provided within the opening section §
at locations within which the pads are disposed. In other
words, the bent sections 11 are disposed at both ends of the
conductor pattérns within the opening section 5.

Alternatively, the bent sections 11 may be provided at one



though the effects thereof are somewhat dimnished. Also, the bent sections
11 may not necessarily be provided adjacent the edges of the opening
section 5, but may be provided within the opening section 5 at any

| ocations except areas at which the condyctor pattern is connected to the
pads. Al so, the bent sections 11 may be # ovi ded at both ends of the
conductor pattern as well as in an internal area of the opening section 5.
It irs cl ear ehdomfFitipe 2 drdauctoshera titlee npevith isodhee cpendngt ar epatst,ern 6 and
t he groundi ng conductor pattern 8 are.electrically connected to the
correspondiﬁgogﬁbuﬁﬁeoﬁfﬁﬁ@ﬁﬁad§eﬂ?@ﬁe@gegéﬁﬁﬁﬁPéd idri miiRd $bgdducdiso.,
patterns by he heat an presgare I s _ahsarbed he bent sections 11. As a

result, thetQEnBRPRY SRS O0SadKs MY MR @8ﬁ8§5@%r 5aPFePﬁ§ i"deSr evented. In
oer ot SRS ShPALLUTS L, BOMES SRR BB o

extend acro eV|c hoI re connec ftl

ConneCtab|ep?@QQH@%rdNt%hntﬁ%ep%@%nhﬂgasB%QH%ﬁeﬁ E&9§ny4Aoca4¢oﬁ@0“/0ther
preferred enbodi nents of the bent section. 4A shows a bent section 12

in the forneutebheakem&emtSwhwhh@hheanomuocdostpa&&ecanqsntoahecmedndo
generation of cracks better than the bent section 11 shown in Fig. 3. Fig.
4B shows a bbatpaé@tloﬂ1§¢,|ﬂhﬁhéeﬂ6r696ﬂ1anﬁlﬁg makehet enovigest Bdsses are

enerated i e bent section 14 in the lLeft-to-r direction, the b
Jouti on 14 Bekbr eRdRn o3 3 9098Pd§ﬁ§ﬁé BAGTab2oAss MENd 86r 16588 TPaTNAG

shows a be”gr§§CE¥OQh£6onnﬁ%§ g quB Y sem -circle, which can absorb

stresses and prevent napp ng~6f the conductor patterns in a
simlar manner 1t is clear from Fig. 3 that, when the power source

conductor pattern 6 and the grounding conductor pattern 8
are electrically connected to the corresponding groups of
the pads, stress generated in the conductor patterns by the
heat and pressure is absorbed by the bent sections 11. As a
result, the generation of cracks in the conductor patterns
is prevented. 1In other words, conductor patterns (for power
source and grounding) formed to extend across a device hole
are connectable, and in particular, they are connectable
together with the pads in a package.

Figs. 4A - 4C show other preferred embodiments of the
bent section. Fig. 4A ghows a bent section 12 in the form
of the letter S, which can avoid stress concentration and
generation of cracks better than the bent section 11 shown
in Fig. 3. Fig. 4B shows a bent section 14 in the form of a.
ring. When tensile stresses are generated in the bent
section 14 ingthe left-fo-right direction, the bent section
14 deforms into an oval shape and absorbs the stresses.

Fig. 4C shows a bent section 16 in the form of a

semi-circle, which can absorb stresses and prevent the



descri bed above. The shape of the bent section is not linited to the
enbodi nents descri-bed above. Also, a TAB tape that forns a tape carrier
be used for the flexible insulation substrate 2. Fig. 5 is a perspective
view of a main portion of a sem conductofg device in accordance with a third
preferred enbodi nent of the present invention. Fig. 6 is a cross-sectio

vi ew t aken

power sour c8"éB

alonﬁaline shown in Lheae figures, the

6 - 6 of Fig. 5. As
08 67 JhE GPRONCART RS tErBGndMng SORAEToPepRerer n 8

posi ti oned Qggéﬁﬁgsfpggggesource pads 7 and the grounding pads 9 as the
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source CondUCtOrTﬁét%ﬁhBe6o&nqhbhﬁeﬁﬁoﬁﬁéﬁﬁgnCQQdHGEoﬁiﬁ@&b%rgostﬁée fo

to be wi de
respective

r than the power source pads 7 and the groundi ng pads 9,
| gmbéd imenésubdescrribedoaboveour adsoonduTAsr tppbt ¢hat6 Tfamost be

groundi ng conductor pattern 8 have a greater current capacity, the powe
source i npedAR@eCRETIAFsMaNt PaI HgededRcedhand 1enabdpednpudatingi se is

| mproved.
pads 7 and

Furghgr S Ece t he conductor patterns 6 and 8 are wi der than
BUDBLERLEt Fvely, they are readily aligned with one anot her,

therefore a greaksp 18! 95agchor3p8Rt i9aalitsl BRI AGHHT pBA1SEAOEY o710

IS a perspective v

ortion of "a sem conduc devi ce

may

nal

ar e

I'Sposed in the opening section 5. Al so, the power

r med

r

t he
and
7

accordance yemhcanbgutbh Beofiesr ¢4 agbeduamrbe Rithhg BResENpremeenkyon. In
t he sem conductor device in accordance with this enbodi nent, the power

source

1émboddmendr opather préesand dheeptdandi nigonbuisor pattern 8
cross—sectional view taken along lines 6 - 6 of Fig. 5. As

-

shown 1n these figures, the power source conductor pattern 6
and the grounding conductor pattern 8 are positioned over
the power source pads 7 and the grodnding pads 9 as the
semiconductor chip 1 is disposed in the opening section 5.
Also, the power source conductor pattern 6 and the grounding
conductor pattern 8 are formed to be wider than the power
source pads 7 and the grounding pads 8, respectively.

As a result, the power source conducior pattern 6 and
the grounding conductor pattern 8 have a greater current
capacity, the power source impedance is substantially
reduced and the electrical noise is improved. Further,
since the conductor patterns 6 and 8 are wider than the pads
7 and 9, respectively, they are readily aligned with one
another, and therefore a grééter tolerance is set against
manufacturing errors.

Fig, 7 is a perspective view of a main portion of a
semiconductor device in accordance with a fourth preferred
embodiment of the present invention. In the semiconductor

device in accordance with this embodiment, the power source



are provided with connection branches 602 and 802, respectively. The
branches 602 and 802 are forned to have a width narrower than the power
source pads 7 and the grounding pads 9, respectively, and have a | ength

t hat reaches upper sections of the flexifl e insulation substrate 2 with
their tip sections 602a and 802a being connected to the flexible insulation
substrate 2. In the sem conductor device in accordance with the fourth
preferred ehbodicbatr patisesnrGcandetihet eogndhrgt ¢omdie bochheat 682nadd 802
connected to the flexible. insulation, substrate 2 function as support

nenbeés f ord SRIpPo? Y 198 t WETRoGRANGS L RR %6%@%%?%r5%%14%Qn3%2and t he
. . e A
groundi ng conduies pf,, v Fggf?g b cﬁége@ﬁ%ﬁ%ﬁﬁfégéﬁf%%pﬁggﬁggf S Lh&Pe a

a result, the ‘conduc erns and ckeni hg, and

the positi ap deh bed MeSe F NEnBRVEfie SPOWEL PRdFcd pddis Lheas@nfregti on branches
602 and the positioning between the grounding pads 9 and the connection

branches 80Prcured requdpdys add psspectiye el fondehvdud t hemgtlsi tiget t he
connection branches 602 and 802 extend as far_as the flexible insulation
substrate XeathedlUpper peeetiensiret paelst Texhelgr busidl syl padsu®s b @t ot

ired be. |.i | ' . A i ngly, d f f '
i aposi ng. the! HistHe Wit Tos hionSEita,and iaddr aeth Sened teqete
sen1conduct{He(4Hé&§b1€0{@§¢1 {fﬁﬁx%$é§#F£¥§ nbodi nent, the connecti on

branches are extended poi Nt s on l'exible insulation substrate 2 to
support the powern spud CeePESHEIOto Padé vl de andl 4o EdanuelivDt K¢ oFeliCt or

pattern. However, the connection branches that are connected .to the 17

pads are ndtourcdegsraid yradcaitbddimendantiws $trudiumpadwerthe connection
branches 602 and 802 connected to the flexible insulation
substrate 2 function as support members for supporting the
power source conductor pattern 6 and the grounding conductor
pattern 8 that extend across the opening section 5. As a
result, the conductor patterns 6 and 8 are prevented from
slackening, and the positioning between the power source
pads 7 and the connection branches 602 and the positioning
between the grounding pads 9 and the connection branches 802
are readily and precisely performed. Further, since the
connection branches 602 and 802 extend as far as the
flexible insulation substrate 2, the plural power source
pads 7 and grounding pads 9 are not required to be linearly
disposed. Accordingly, the degree of freedom in disposing
the pads 7 and 9 is increased and therefore designh of the
semiconductor chip 1 is facilitated. In this embodiment,
the connectioﬁ'brancnes are extended to points on the
flexible insulation substrate 2 to.support the pbwer source
conductor pattern and the grounding conductor pattern.

However, the connection branches that are connected to the



source pads and the grounding pads are concentrated in one region and
scarcely disposed in the other region, dummy patterns exclusively used for
supporting purposes may be fornmed'in the regi on where the pads are scarcely
di sposed. Preferably, the supporting neqﬂprs are di sposed at equal
intervals. Fig. 8 is a perspective viewof a main portion of a

sem conductor device in accordance wwth a fifth preferred enbodi nent of the
present inRadsoarelpofheegerpabnlvicudeddevFee oxammie, ehbotineeR®wWef he
power source pads 7 %efining gomer saurce el.ectrodes of ihe sgniconductor
chip 1 and THE 3F RALF nd Pabile o9 HRENAT NG BFESNAT R RNERDT bdE.Y of Pt RBE

sem conduct Lp d arge h e, Si I 4

defi ni ng siE%%f@@|%c?f%g%éeér?t%2§§§§$§oﬂﬂug?%r@€%%§ E?égﬁéb,@?ﬂiypomer

source condygt OérPatéLETudidatly t B @r PHYNUIS PP EPOTNGt DUir PedSrdMaP b be
connected respectively to the power source pads 7 and the grounding pads 9

are fornmed termed witdethé haegibe shgnal thonpads carpasczros] B. ddspasedsul t,

i npedance of each of the power source pads 7 and the grounding pads 9 is

| onered, arfifeéfRFabbYe the PYRReT EHUE dReMbpEsiadce §5SPOIRY et ad@@] ectri cal
noise is inproved..In accordance with the above-described fifth preferred
enbodi nment , R E5t he power source pads 7 and the groundi ng pads 9 are

| arger than the signal pads 4. However, in other enbodi nents, either the
power source pads 7 or the grounding pads 9 are larger than the signal pads

4, 18 and therpgheg &iya bee neysiec t bvdaybew her sanea tn 250 a5idmagf of t he

signal pads 4. |In another enbodi nent, the wdth of the . :
semiconductor device in accordance with a fifth preferred
embodiment of the present invention. 1In the semiconductor
device of this embodiment, the power source pads 7 defining
power source electrodes of the semiconductor chip 1 and the
grounding pads 9 defining grounding electrodes of the
semiconductor chip 1 are formed to be larger than the signal
pads 4 defining signal electrodes of the semiconductor chip
1. Also, the power source conductor pattern 6 and the
grounding conductor pattern 8 to be“connected respectively
to the power source pads 7 and the grounding pads 9 are
formed to be wider than the signal conductor patterns 3. As
a result, impedance of each of the power source bads 7 and
the grounding pads 9 is lowered, and therefore the power
source impedance is lowered and electrical noise is
.improved.

In accordance with the above-described fifth preferred
embodiment, both of the power source pads 7 and the
grounding pads 9 are targer than the signal pads 4.

However, in other embodiments, eithér the power source pads

7 or the grounding pads § are larger than the signal pads 4,



power source conductor pattern 6 and the width of the groundi ng conductor
pattern 8 are wi der than the power source pads 7 and the groundi ng pads 9,
respectively. In a further enbodi nent, the power source conductor pattern 6
and the groundi ng conductor pattern 8 apg provided with connection branches
to be connected to the power source padS 7 and the groundi ng pads 9,
respectiveu%“?Ab§o, he tip sections of the connection pranches may be

h

connect ed t § 1 QKNBT MENSRE AP2IR ERRAY EhD Same %1 28 Tt 0T he

b ovi ded it oo 885 £nd haraliE ARG €I et T, G °

803 are commredsd@rééﬂecémmmﬁétmﬁwmi@rhr&slbﬁﬁéa& th @6 gwwn by a

t wo- dot -and-dash line in Fig. 8. By this structure, the power source

conduct or patdwTal rig agwhd et @r qrantl evon c®reue twidgrat tresm the hdwer € f or ned
to extend across the opening section 5 are prevented from having a sl ack,
t he conductSUISR tRA4E 6 Hrarer qunding Rasds 13 of@bpgati veekpectIn @ t he

ds 7 and th di ds_ 9 tively, and the bent
Secti ons 17 Ui SREIENom 41 O PO RIS RAETST Califi e,

a display 4 G odh e EndlRSe pdt G Yr INISA d WGl T Ke, 1S

driven by a sem con ce in accordance with any one of the first

enbodi ment doirtaghi drihe fardidie et djaraiinmic tdie 1Y e hdwieddutibe Pulid he

di spl ay device, the printer device or the conputer device is assenbled in

an el ectrof @ndbvifee . grasunding adse st tre spec tooedry .sow'lss i medarige of the

el ectronic device is substantially |owered, and the electrical noise is
sections of the connection branches-may be connected to the
flexible insutlation substrate 2.

In an embodiment, the power source conductor pattern &
and the grounding conductor pattern 8 are provided with
branches 603 and 803, and the tips of the branches 603 and
803 are connected to the flexible insulation substrate 2, as
shown by a two-dot-and-dash line in.Fig. 8. By this
structure, the power source conductor pattern 6 and the
grounding conductor pattern 8 that are formed to extend
across the opening section 5 are prevented from having a
stack, the'conductor patterns 6 and 8 are readily positioned
with respect to the power source pads 7 and the grounding
pads 9, respectively, and the bent sections 11 are prevented
from stretching.

A device, such as, for example, a display device, a
printer device, a computer device or the 1ike, is driven by
a semiconductor device in accordance with any one of the
first embodiment through the fifth embodiment of the present
invention, and the display device, the printer device or the

computer device is assembled in an electronic device. As a



| nproved. Furthernore, the electronic device has a long-termreliability
wi t hout having |ine-snapping problens in the power source line. As

descri bed above, in a sem conductor device in accordance with the present
invention, a conductor pattern defining gqcomMmon | ead that is fornmed to
extend across an opening section is forneg to be wi der than bunps for
connecting the conductor pattern to a sem conductor chip. As a result, the
current carryéﬁg1tapabétyOWeriﬁoveasedmpaddncheopombe sbactEOthedanéeeis

bstanti al | t d d th
The prosont TsveugsEantially r Budrife soAqkaeorIRer EFa) 299335?6323?n3
conduct or a%ﬁ&t& ggn b F?ﬂ@rﬁSP t'Yﬁéye$é9€ro€§cad&??ééqHQQC s
effective to su Yanfla F power “source i hpedance. urthernDre

gener ation Ofoﬁéaféﬁm'Feﬁh§b$@$éyc&9fh@@{tﬁé0$n931Pﬁ@”@ﬂéﬁﬁingnﬁrébvéms
| i ne-snappi ng troubles of the power source |ine do not occur after

sem conduct ofn devé cpowsrassempeetlina. an el ectroni c device. Further, |n a
sem conduct or device in accordance with the present invention, conductor
patterns extendi ngsadesesibadopearag s@cau@ﬁmac@n@v©v$dedevﬁ@a tdnnecti on

b hes wh t t dt f b | ati
cubstrate. Acaotdagee, wi ks iéﬁdﬁﬁ?ggﬁtia@g?ﬂﬁ*g?ixér%SQ%ﬂéﬁo?rBﬂfnaovng a

slack, and r8aKlhing"d CORRSR! 1 %ad! HPT U1 HOREPER! ok Roflh Rl FOdESART 2

sem COI‘ldUCt or _ connec er e an e
device in acgpsglangesvbt NohhesPrEpREE tOVESI W OBe i StRAN PRRSs WVéh a

sem conduct or devi ce i
connecting the conductor pattern to a semiconductor chip.
As a result, the current carrying capacity is increased, and
the poweTr source impedance is substantialily lowered.

Also, in a semiconductor device in accordance with the
present inveniion, a power source conductor paittern or a
grounding conductor pattern can be made relatively wide. As
a consequence, it is effective to substantially lower the
power source impedance. Furthermore, generation of cracks
in the conductor patterns is prevented, and thus
line-snapping troubles of the power source line do not occur
after the semiconductor device is assembled in an electronic

device.

Further, in a semiconductor device in accordance with
the present invention, conductor patterns extending across
an opening section are provided with connection branéhes
whose tip sections are connected to a flexible insulation
substrate. As a result, the conductor patterns are
prevented from having a slack, and readily and correctly
aligned with respect to electrodes of a semiconductor chip

to be connected thereto.



that has a substantially | ow power source inpedance. Accordingly, it is
effective to inprove electrical noise. Furthernore, since the electronic
device is equi pped with a sem conductor device having a power source |ine
whi ch does not have |ine-snapping problegp, a substantially long-term
reliability is secured. Fig. 10 shows a tape carrier package type
sem conduct or devi.ce of the invention havinq an opening secgtion 5 as a

t

devi ce hole. Fi gAlBP sREWE ' EPEREFFaldeydmSutdr 2EERITEENRE X & dMfi e of an
I ( . : > s . . I Cod
another i sBT 5y oabei oy S IO e, B P MY 5 3sRIR MO SHT, B 1°

CLAIMED | S: that hAsS@Mse@RAueitarn 1dsVviion @M Siol@ced imPEdagaauct or chip
havi ng pads fornmed thereon; a flexible insulation substrate with conductor
patterns fongedrthegden; iand saefdalcitriger ¢si nmpwhekeien echte icandnotice .
patterns protrude into an opening defined in the flexible insulation
substrat e ahdrihersedgl.e§ inset fbesetesdm@ndCoderticg i1 gadd@pridny 1$dcd on
the coupling_sectian heing seal ed by .the sealing resin, .and erein at

| east one ogeWﬂ8°8§H838{o%eﬁd? e%ﬁgxéﬁt§n8§wﬁér%§§'Fﬁe“888n?ﬁ3°§n8°ﬁés a

w dt h wi der a W N f s qf 4 u I, _Ghi 2.
The seniconahgtgfggeéﬁbg g&é@?ﬁ?ﬁgp?ggggggﬁl%,s&%éﬁgﬁghgﬁgchhggc?%?&
pattern extegdinpiagr9syst Becopedi.ng has at | east one bent section. 3. An

el ectroni c device conprising the sem conductor )
Fig. 10 shows a fape carrier package type semiconductor

device of the invention having an opening section 5 as a

device hole. Fig. 11 shows a personal computer device as an
- example of an electronic device of the invention. The

invention can alsoc be applied to another display device or a

printing device and so on.



device according to claim1 or 2. 4. A sem con f | rising: a
sem conduct or chip having pads forned thereon; acrmugllluﬂim"ﬂm‘ﬁﬂm)on
substrate with conductor patterns formed thereon; *and atseal ing *resin,
wherein the conductor patterns protrude izjto an opening defined in the

flexible insulation substrate and are coupled to the sem conductor chip in
a coupling %QE’H iﬁ é!hg ﬁ@upi $ ng section being sealed by the sealing resin,
and wherein e conductor patterns extends across the
opening and. has at |egs NEo FQ bi g 2 t he connection
branch having a mfdth na%?@mg? t gﬁga g?é}%eofbﬁﬁéggih%he pads of the

sem conductor chip. 5.a sditfc&RduEOHEUEH PS t@w{ﬁf PEGOT £ Mo d Ot 154 P& ah 4,
wherein the conductor pattern extending across the opening has a w dt h

wi der than the width of bhexofle henpatstidn sulidier skan wiorhd uscdrducheat ce
according to claim4 or 5 wherein the conductor pattern extendi ng across
t he openi ng Rt &fins ebRimemh et hRIRORe RSN, 7. An el ectronic device

conprising the sem condug - devj ce. according to any one of clainms 4 to 6.
8. A sem conduct or d%v?%éﬁt%§p¢?§1ﬁg: a sem conductor chip having a
loxibl o i nsul at]on SUBCIFalD 3 K ARSCEr, PELR AL IBONMD PRLSTE Snd &
seal i ng resigpenirey addf ired ciondited of 1pait B Nngu i Trigte duit ate and are
coupled to the semiconductor chip in a coupling section, the
coupling section being sealed by the sealing resin, and
wherein at least one of the conductor patté?hs
extends across the opening and has$ a width wider than a
width of one of the pads of the semiconductor chip.

2. The semiconductor device according to claim 1,
wherein the conductor pattern extending across the opening
has at least one bent section.

3. An electronic device comprising the semiconductor
device according to claim 1 or 2. .

4. A semiconductor device comprising:

a semiconductor chip having pads formed thereon;

a flexible insulation substrate with conductor
patterns formed thereon; and

a seating resin,

wherein the conductor patterns protrude into an
opening defined in the flexible insulation substrate and are
coupled {o the semiconductor chip in a coupling section, the
coupling section being sealed by the sealing resin, and

wherein at least one of the conductor patterns

extends across the opening and has at least one connection



openi ng defined in the flexible insulation subst led to the
sem conductor chip in a coupling section, the co mﬂ"aﬂmﬂ"mm}ﬂﬂl ng seal ed
by the sealing resin, and wherein at | east one of *t he powexy Ssource

el ectrode and the groundi ng el ectrode of__{he sem conductor chip is |arger
than the signal electrode. 9. The semTonductor device according to claim

8, wherein one of the conductor patterns is connected to the power source
el ectrode obrenehgr dmedicogneicddonode angtt drvdnds aapidis nA¢E ropedi iaané has

dt h d t t rod .th di
ol ectr ode Wi d387847 oo o ANEoRGUBL 7 dBG: CETACEBRUPRGTL SNdPa mB or O
wherein the condgctor B%t%%hqc%ﬁ@@%qbln@ech%hgcegwgbrgncﬁcgl%lﬁﬁgrode or

t he groundi ng electro has at” [ east one connecti on

39”1CO”dUCtQhe?%WhCQhéc%@h@bBQo?Op@&%b?hlgmt@hgﬁﬂb“ab?és@omﬂécbb@ﬁ1h anch
has a width narrower than a width of the power source el ectrode or

groundi ng ehest godddtbh2widiee tdmincdhduetidihdedi caeaoforttiengats. cIa|n110 or

11, wherein the connection branch has a tip section connected to the
f1exi bl e insul at Bon sdbhst B&Md CONFUCTRE §§Nﬂ@8né§@96ﬂ’Gévﬁéecééd@r&lﬁd to

cast ohe bant "B8£ean thes coRquBRot: pAARE Bognelnall ??g?ﬁésﬁﬁﬁn'“g e

sem ggggggggpeggybggaggw%agtten@nxeﬂ@eseat%ﬁ'ms to 13. 15. A

7. An electronic device comprising the semiconductor
device according to any one of claims 4 to 6. '

8. A semiconductor device comprising:

a semiconductor chip having a signal electrode, a
power source electrode and a grounding electrode;

a flexible insulation substrate with conductor
patterns formed thereon; and

a sealing resin,

wherein the conductor patterns protrude into an
opening defined in the flexible insulation substrate and are
coupled to the semiconductor chip in a coupling section, the
coupting section being sealed by the sealing resin, and

wherein at least one of the power source electrode
and the grounding electrode of the semiconductor chip 1is
larger than the signhal electrode.

9. The semiconductor device according to claim 8,
wherein one of the conductor patterns is connected to the
power source electrode or the grounding etectrode and
extends across the opening and has a width wider than a
width of the power source electrode or the grounding

electrode.



a sem conductor chip having pads forned ther sulatlon
substrate with conductor patterns forned theﬂgm"ﬂmnmlgu;m g resi n
wherein the conductor patterns protrude into an openi ng imed in th
flexible insulation substrate and are coypled to the sem conduct or Chlp in
a coupling section, the coupling section being sealed by the sealing resin,
and wherein at |east one of the conductor patterns extends across the
openi ng and has 40.| ed$®e SeaigoAGS torhdenrigncacravidigda toi gledex iBowr
connected t f | exi e seni conduct or

e |1 nsul ati on s
oot o o HBer 5YHI 2n8, candufa by RatRa hr cibRert 8gntociBe Powere
ser conduct gy Bepe dLec T BRTKRANYGLANIAEYLIBCAFERCREY he ahALE TR

16, wherein t e conductor pattern exten across the opening has at |eas
one bent segbhfBeti8n Ehgn&gnlconductor deV|ce according to any one of
clains 15 to 17, wherein the branch has a width narrower than a w dth of
one of the pads 6f .t h&hsesienondadusitochidevite. acsnrdiiegt tonicd adeviide
conprising the sem conductor device according to_any one of clains 15 to

18. 20. dA t%B@rEéPrEE? EQGE&Sé‘fﬁpéfééﬁhcﬁﬁéuétUﬁd&évﬂééréﬂﬁﬁr¢§?ﬁg§
Sem conduct 87 SERi B 2he"BaR®h bRk EEae 858 Pr; BRaRRoRERBRE NGt  or s

for power Sﬁy%ggrgag‘grounding, each of the conductor patterns traversing
the device hole :
12. The semiconductor device according to claim 10 or

11, wherein the connection branch has a tip section
connected to the flexible insutation substrate.

13. The semiconductor device according to claim 9,
wherein the conductor pattern extending across the opening
has at least one bent section.

14. An electronic device comprising the semiconductor
device according to any one of claims 8 to 13.

15. A semiconductor device comprising:

a semiconductor chip having pads formed thereon;

a flexible insulation substrate with conductor
patterns formed thereon; and

a sealing resin,"

wherein the conductor patterns protrude into an
opening defined in the flexible insulation substrate and are
coupled to the semiconductor chip in a coupling section, the
coupling section being sealed by the sealing resin, and

wherein at least one of the conductor patterns
extends across the opening and has at least one branch, the
branch having a tip section connected to the flexible

insulation substrate.



and having at | east one branched connection in nched
connection inner |ead having a w dth narrower mummmnn‘muﬂmne of the,
pads of the sem conductor chip for connecting the Eonductos pattern to the
sem conductor chip. 21. The sem conduct gy device according to claim 20,
wherein the branched connection inner lead has a tip section connected to

the tape. 22. The sem conductor device according to claim20 or 21, wherein
each of the condiftt orT it IR HEEABIC fRede SRR AL HHF rodiflinid Was!' &t | east
An el.ectroni c devi onpri sin semnm ¢ nﬂyctor

Govi ce aco TR S e br & I TaeShpd GroFPE ' b ofuctE? ¢

17. The semiconductor device according to c¢laim 15 or
16, wherein the conductor pattern extending across the
opening has at least one bent section.

18. The semiconductor device according to any one of
claims 15 to 17, wherein the branch has a width narrower
than a width of one of the pads of the semiconductor chip.

19. An electronic device comprising the semiconductor
device according to any one of claims 15 to 18. ' -

20. A tape carrier package type semiconductor device
comprising:
a semiconductor chip having pads formed thereon;
a tape carrying the semiconductor chip, the tape
having a device hole; and
conductor patterns for power source and grounding,
each of the conductor patterns traversing the device hole
and having at least one branched connection inner lead, the
branched connebtion inner lead having a width narrower than
a width of one of the pads of the semiconductor chip for
connecting the conductor pattern to the semiconductor chip.
21. The semiconductor device éccording to claim 20,
wherein the branched connection inner lead has a tip section
connected to the tape. '
22. The semiconductor device according to claim 20 or
21, wherein each of the conductor pétterns for power source
and grounding has at least one bent section.
23. An électronic device comprising the semiconductor

device according to any one of claims 20 to 22.



