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Background of the Invention

The present invention relates to a semiconductor device
and a tape automated bonding (hereinafter, referred to as TAB)
tape used in the semiconductor device and, more particularly,
to a semiconductor device of a chip scale package (hereinafter,
referred to as CSP) structure and a structure of a TAB tape used
in the semiconductor device.

In packaging of a semiconductor device, a semiconductor
device of a conventional lead on chip structure is widely
employed as a basic structure of 16M DRAM and so on because of
high density mounting capability and high design freedom of a
semiconductor chip and a sémiconductor device. However, a
bonding pad of a semiconductor chip such as a large scale
integrated semiconductor circuit and an inner lead of a

semiconductor device lead frame are connected with a bonding

- wire such as a gold wire or the like. According to this connecting

method, that is, the ball bonding_méthod by heat pressing using

the bonding wire such as the gold wire or the like, it isdifficult

-to reduce the pitch between the bonding pads below 100 um and

25

accordingly to limit the wiring design because of limitations
in size of a heating tool which forms a ball in a top end of

the bonding wire by heating and in size of a tool such as a



wire such as a gold wire or the like. According to this connecting

method, that is, the ball bonding nethod Qy heat pressing using t he
bondi ng wire such as the gold wire or thelike, it is difficult to
reduce the pitch between the bondi ng pads below 100 [err]mand 25
accordingly to limt the wiring design because of limtations In size
of a heating tool which forns a ball in a top end of the bonding wire
by heat i ng : _
cohDLEH el cR haPuatYGH Bovls eno bonding wire pnd press
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bondi ng pad of the sem conductor chip. e connecting

net hod bet wesdhd 1¥eg hoadli &g PR sémPéohd@cesnl éRpguct or chip such as a large
scal e integrated circuit or the like and the | ead of the TAB tape in

t he - convent i guattHdd) | th@ aFdieREiny nOtNod bétwesR the bid g dpad
or the like in the bonding pad of the sem conductor chip, and tinni ng

t he corr@spafli tiye neemlicbaddctorberignranxtledas haolgirgel Gead egainkegrataed oy
bondi ng nethod (refer to "VLSI packagi ng technol ogy (the first
“volume)", ppFie@ritpobl idtedlbgeNandkithe lead of the TAB tape in the
conventional TBA is performed by forming a vamp made of gold
or the like in the bonding pad of the semiconductor chip, and
tinning the corresponding metal lead to be connected through
10 a gold-tin alloy bonding method (refer to “WLSI packaging
technology (the first wvolume)”, pp74-97, published by Nikkei
PB Company). According to this method, it is possible to set
the pitch between the bonding pads to 50 to 100 um. However,
since the vamps need to be formed in the pre-process of
15 semiconductor.pit'ch (micro-machining of the wafer), there are
problems in addition of processes and in price of the
semiconductor device. Therefore, the method is not suitable fér
being applied to a package containing a semiconductor chip like
a large scale integrated circuit of small batch p_rqduCtion such
20 as an ASIC device.

A ﬁnethod of face down connecting a semiconductor chip such
as a large scale integrated circuit onto a ceramic board or the
like .Sy providing solder vamps on a bonding pad of the
semiconductor chip is applied to a mass production process as

25 - a high integrated mounting technology in a sup_er-computer field

(refer to “’ 97 Symposium on New Technology of VLSI packaging”,

pl26, held on March 3-4, 1997, sponsored by the Society for



PB Conpany). According to this nethod, it is possible to set the pitch
bet ween the bondi ng pads to 50 to 100 [er%]n1 However , since the vanps
need to be formed in the pre-process of 5 sem conductor pitch

(m cro-machining of the wafer), there are probl ens in addition of
processes and in price of the sem conductor device. Therefore, the
method is not suitable for being applied to a package containing a
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process as 25 a high integrated nounting technology in a super-conputer
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pl126, held on March 3-4, 1997, sponsored by the Society for
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problens in that the solder bonding vanps need to be fornmed on t he

surface fachagerhaldseanwimgydutioearieiwchexpansdonacpepffichent near the

linear thermal expansion coefficient of the silicon substrate

forming the large scale integrated circuit must be used in order

to moderate thermal stress acting on the bonding portions. The

10 reason why the vamp pitch in this method is as wide as

approximately 250 um is that fining of wiring formed on the

ceramic substrate is more difficult than in the case of the TAB.

The semiconductér device 1’ of a CSP structure called as

M BGA (BGA: Ball Grid Array) structure as shown in FIG. 11

15 developed by TESSERA Inc. has a structure in which solder balls

3’ as externally connected members are arranged in a region

inside dimension of a semiconductor chip 2’. According to this

structure, as the size of the semiconductor chip 2’ is decreased

with progress of the micro-machining technology of wafer, the

20 pitchbetween the solder balls 37 as externally connected members

‘needs té be reduced as shown in FIG. 13 as well as the pitch

between bonding pads 4’ of the semiconductor ship 2’ . However,

there is a disadvantage in that when the éitch P between the

solder balls 3’ is decreased, compatibility among packages

25. cannot be maintained and wiring design of a print board needs
to be changed.

Since the 4 BGA is widely used as a structure of a



that is, the bonding pitch is as wide as approximtely 250 [err] 5 mand
in that the cost becones hi gh because an gl um na ceram c mat eri al
having a |inear thermal expansion coefficient near the | i near thernal
expansion coefficient of the silicon substrate formng the | arge scale
integrated circuit nmust be used in order to noderate thernmal stress
acting on the bonding portions. The 10 reason why the vanp pitch in this
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formed on the ceramc su I S nore an I'n the case of
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as [err] BGA {BGA: Ball G'id Array) sttucture as shown in FIG 11 15
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externally connected nenbers are arranged in a region I nsi de di nensi on
of a sem congfickedueling ZostAwPr di Beniecnduttor cibip utsuae clip tdiersnke
of the sem conductor chip 2' is decreased with progress of the

m cr o- machi ntechhtghedmghich sdkerofttiee stinijmdmiudizinvedipt he dedxesisddl | s
3" as externally connected nenbers needs to be reduced as shown in
FIG 13 as wesingsthéavgfiax micro-mashisdmd tedihnglogyste' in¢rease number
sem conductor ship 2'. However, there is a disadvantage in that when

the pitch P ®Echi®s ehained fygmiene sinpgd ewafer ¢ ddGeak2 & Shewp at feAtHXS

anon ackages_ 25 cannot, be i nt.ai ned and wiring design of a print_board
needg P tgb%‘@’éﬁaﬂb%&%ip shrzg?.nking, and FIG. 13% shows a feattere after

the chip shrinking. Further, the (&BGA structure developed by
10 TESSERA Inc. has an disadvantage in that the u4BGA structure is
difficult to employ the chip shrink techniqgue because there is
the above-mentioned problem when the size of the semiconductor

chip is decreased.

Furthermore, in the above-mentioned #BGA structure, the

.15 TAB tape 5’ used for the member to construct the package is formed

by making holes in an insulator tape 6’ member made of polyimide

or the like through press-working. Therefore, there is a

limitation in machining of the micro-holes because it is

difficult to make the micro-holes having a diameter as small

20 as the size of the bonding pad, and there is a problem in that

when a TAB tape of a three-layer structure having bond between

ametallic film and thé Ansulator tape is used, the press-working

of the inside surfade of the holes squeezes out the bond from
bonded edge portions. |

25 In additibn to the above, in the above-menfioned ;LBGA

structure, an elastomer 8’ having a length of approximately 100

um is arranged between the semiconductor chip 2/ and the TAB



Since the [err] BGA is widely used as a structure of a

4 - sem conduct or device for a potagle apparatus such as a flash
menory or the like, it is strongly requiréed to reduce size and cost of
t he sem conductor chip. The nost w dely enpl oyed net hod of reducing
cost of a sem conductor chip is a chip shrink 5 technique in which size
of the sem conductor chip is decreased usi ng the wafer m cro-nmachining
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structure devel oped by 10 TESSERA |Inc. has an disadvantage in that the

[err] BGA st g thecTAB tape tb ﬁ:hiecbbhdﬁ.ﬁg?&ﬂ%’ ofethéi pemiondud eeh e
because there is t he above-nentioned probl em when the size of the

seni conduct @’ , the dhigd i® desadsmsei.be formed so Fas tierhave an S-ghmped
above-nentioned [err] BGA structure, the 15 TAB tape 5 used for the nenber
t 0 const guctbente ppatiapedepehdingcon a lebplndikf ferémtesad therbomdingipad -
tape 6' nenber nade of polyimde or the like through press-worKking.
Therefore, t4ferdn order to HenBeat Rokorh hachngi acurssthaped GIRAYS 1n
because Itléie top end is used as the bonding tool for forming the lead
in the S-shape to connect it. The lead 7’ is bent toward the
bonding pad 4’ of the semiconductor chip 2’ while the lead 7’
10 is being held by the groove of the tool, and connected to the
bonding pad by controlling so that the lead 7’ is slightly moved
in the horizontal direction to a desired position.
Therefore, from the problems caused from the structure
and the operation of the bonding tool, it is difficult that the
15 lead 7’ wired in a slanting direction toward the bonding pad
4’ is bent and moved in the horizontal direction and connected
to the bonding pad in a case where the bonding pads 4’ are arranged
in the corners of the semiconductor chip 2’ as shown in FIG.
12. As a result, the bonding pads 4’ cannot be arranged in the
20 corners of the semiconductor chip 2, and accordingly the pitch
between-the bonding pads 4’ is difficult to be lessened.
In addition to the above, in the above-mentioned L BGA
structure, since the lead 7’ to be connected to the bonding pad
4’ of the semiconductor chip 2’ in the TAB tape 5’ is supported
25 in a cantilever state from an edge portion of the insulator tape

6", the lead 7’ itself needs to have a strength to a certain

degree, and if not, there is caused a problem of strength that



difficult to nmake the mcro-holes having a dianmeter as small 20 as the

size of the bonding pad, and there is a prgblemin that when a TAB tape
of a three-layer structure having bond between a netallic filmand the
i nsul ator tape is used, the press-working of the inside surface of the
hol es squeezes out the bond from bonded edge portions. 25 _ In
addition to the above, in the above-nentioned [err] BGA structure, an

elastoner 8 dayiihd 1rond Rl 3P RIS Yedlhher, id o 'ddBd rRbd@niRe

bet ween t he sem conductor chip
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to"this structure, 1n order to connect a netallic filmlead 7' of t'he

TAB tape to tdshldidGriad the Qioﬂ&h’ﬁlgi?ﬂ'dlwd}lci@riﬁﬁéQuired Xo dheangmd

7' needs to be forned so as to have an shaped 5 Dbent portion dependi ng
on a level didd ed@iedonall healond-bgtpidad to Heé .usded doagetheogedd Ssllataingol

havi ng a cross-shaped groove in the top end is used as the bonding
tool for Hor whigh hiss lezathected ito tthee Seddip?’ t s coeressary. The lead 7' is
bent toward the bondi ng pad 4 of the sem conductor chip 2' while the
| ead 7'

Summary of the Invention
An object of the present invention is to provide a
structure of the semiconductor device of a CSP structure in which
10 the limitation by the bonding tool is small and the bonding pitch
of the semiconductor chip can be reduced to 100 um or less, and
the chip shrink technique of a technique for lowering the cost
can be employed and in connection with this, compatibility among
packages can be kept.

15 Another object of the present invention is to provide a
semiconductor device TAB ‘tape used for manufacturing the
above-mentioned semiconductor device and a useful method of
manufacturing the TAB tape.

A still other object of the present invéntion is to provide

20 a wuseful method | of ménufacturing the above-mentioned
semiconductor device usihg the above-mentioned TAB tape.

The object of the pré_sent- invention described above éan

- be attained by providing a semiconductor device comprising a

semiconductor chip; .'a TAB tape being used by being directly

25 laminated onto a ciréuit formed surface of the semiconductor

chip or by being laminated through a stress moderating elastomer

onto the circuit formed surface of the semiconductor chip, the



10 is being held by the groove of the tool, and connected to the

bondi ng pad by controlling so that the lead 7' is slightly noved I n
the horizontal direction to a desired position. Therefore, from
t he probl ens caused fromthe structure and the operation of the
bonding tool, it is difficult that the 15 lead 7' wired in a slanting
direction toward the bondi ng pad 4' is bent and noved in the
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| essened. I'n addition to the above, in the above- tione
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pad 4' of the semconductor chip 2' in the TAB tape 5 is supported
25 in a cantid¢emegspord End toma bonadeg pud Foemedion hesireui vitormbdisfurface
6', the lead 7' itself needs to have a strength to a certain’ degr ee,
and if not, td®rehessemiisoddacpopblchipofatsta epgshtibat corresponding to a
6 the lead 7' is easily defornmed. Further, .in a case where the

position of the bonding pad; the lead being formed so as to be
bridged across over the hole; the lead formed above the hole
being joined to the bonding pad'of the semiconductor chip.

10 Therein, in regard to the holes corresponding to the
bonding pads, there are two cases where a hole is formed in
corresponding to each of a plurality of bonding pads formed on
the circuit formed surface of the semiconductor chip and where
a plurality of bonding pads are grouped and a hole is formed

15 in corresponding to the group of bonding pads. The both cases
are within the scbpe of the present invention.

Further, the object of the present invention describea
above can be attained by providing a TAB tape for semiconductor
device being used by being.directly laminated onto a circuit

20 formed surface of the semiéonductor chip or by being laminated
through-a stress moderating elastomer onto the circuit formed
surface of the sémiconductor Chip, the.TAB tape having leads
made of a metallic film formed on an insulator tape having
flexibility; which comprises holes in the insulator tape, each

25 of the holes corresponding to a bonding pad formed on a circuit
formed surface of the semiconductor chip at a position

corresponding to a position of the bonding pad, the lead being



surface of the lead 7' is plated with gold so as to be easily connect ed

with the bonding pad 4', it is required taogarrange an addi tional

| eadi ng-out lead to be used for the gold plating 5 which is connected to
the lead 7' is necessary. Summary of the Invention An

obj ect of the present invention is to provide a structure of the

sem conduct or device of a CSP structure in which 10 the limtation by the

bondi ng t ool g ]C:.{n%gi%% ?ggrt})hgebg?gigg%dgiaggass ovdr Wi $iieconductor chip

can be reduce _ m or n the chip shri nk techni que of
a technique for | opgi-tRarhBResAHe objeEfbPENE PRILAE ﬁWeﬁltES‘i&&BaEEk&BEd

with this, conpatibility anong packages can be kept. not her

obj ect of thgppyesean bevasth@hedSbyOpRbeiddfgla methdENbEORHGEFAELASYhGE
TAB t ape used for manufacturing the above- nenti oned sem conduct or

devi ce and aaURKs WapeefbpGeaniicondudtor tievtvel bgindasbdBby deting directly A
still other object of the present invention is to provide 20 a useful
met hod of5 nahamdndtedngntbeaabdvreuientformed surfaeer odntdhet semdeondactsicng
t he above-nenti oned TAB t ape. The object of the present invention
descri bed abohépoinby bebeg damdinadedyhpeeghdi agressamdratioipeldetoner
ety Ponto £h6 eironit Forned susface of the aemicbnductor chip, the
TAB tape having leads made of a metallic film formed on an
insulator tape having flexibility, the method comprising the
10 steps of preparing a tape member having metallic films formed
on both surfaces of an insulator tape having flexibility; etching
the metallic film formed on one side of the tape member to
partially expose the insulator.tape at least at positions
corresponding to bonding pads formed on the circuit formed
15 surface of the semiconductor chip; laser processing the exposed
portions of the insulator tape to form holes corresponding to
the bonding pads in. the insulator tape at the positions
corresponding to the bonding pads; and etching the metallic film
formed on the other side of the tape member to form the lead
20 so as to be bridged across over the hole.
Fﬁrthermore,theobjectofthepresentinventiondescribed
above can be attained by providing a method of manufacturing
a semiconductor device, the method comprising the steps of
preparing a semiconductor chip and a TAB tape for a semiconductor
25 device being used by being directly laminated ohto a circuit

formed surface of the semiconductor chip or by being laminated

through a stress moderating elastomer onto the circuit formed



25 lam nated onto a circuit fornmed surface of the sem conductor chip or
by” being | am nated through a stress nodergti ng el astoner onto the
circuit formed surface of the sem conductor chip, the

7 TAB t ape having | eads nade of a netallic filmfornmed on an

i nsul ator tape having flexibility; and an externally connecting menber
formed in an end of the |lead of the TAB tape, wherein the TAB tape has

ol es i n theu ilater dibSerPRtdhdictdie dLes ife OPkS S UG AP Foads

bondi ng pad fornmed on a circuit forne e sem conhduct or

chip at a pegidd Q¥ CR' MeeRLNYLNE it Formed PO8! AhOANSL1ERB DAY hPAGg t he
| ead being fornmed so as to be bridged across over the holée; the | ead

formed aboveridigiyialiey, haxbﬁi@}%dlémeﬁbﬁm?edhﬁlwimmidﬁ tidpe, each

sem conduct or chi p. 0 herein, in regard to the holes correspondi ng
to the drttenhobed cotespord Endg Wwo aabeadihgrgad foxmed snf aroftdit
corresponding to each of a plurality of bondi ng pads forned on t he
circuit forfiedmad f soefatet hofsebhe orstuciicondivipmncdhilperat a posiltircal ity
of bondi ng pads are grouped and a hole is forned. 15 in corresponding to

t he group ofcasurefipandsiads toTAcp®dihienset the banding padn the beapdeing he

present invention, ) S
formed so as to be bridged across over the hole; positioning

the bonding pads of the semiconductor chip to the holes of the
TAB tape for semiconductor device; and pushing and jointing the
10 lead formed above the hole onto the bonding pad of the

semiconductor chip.

Brief Description of the Drawings
These and other objects, features and advantages of the
15 present invention will be understood more clearly from the
following detailed desdription with reference to the
accompanying drawings,.whefein
| FIG. 1 is a échematic view showing an embodiment of a
semiconductor device in. accordance with the present inventi_on,
20 and FIG. lA is the plan view and FIG. 1B is the cross-sectional
view being taken on the plané of the line A-A’ of FIG. 1A.;
FIG. 2 is a cross-sectional view showing a connecting'state
of a semiconductor chip and a lead of a TAB tape;
FIG. 3 is a viev-n-'showing packaging states before shrinking
25 of a semiconciu_ctor chip (FIG. 3A) and after shrinking (FIG. 3B)
in a semiconductor device in accordance with the present

invention;



Further, the object of the present invention described above can be
at t-ai ned by providing a TAB tape for senicq&puctor devi ce being used
by being directly lam nated onto a circuit 20 forned surface of the
sem conductor chip or by being | am nated t hrough a stress noderating
el astoner onto the circuit forned surface of the sem conductor chip,
the TAB tape having | eads made of a netallic filmforned on an
i nsul at or tape havi flegibili Vhd [ ol bihd D

?&GZ'S af | Xi bL1idyos MU L0 CONRT T SPhed %g:rx]&dﬁrhr% %éxgther

i nsul at or tape, eac of "'the holes corresponding to a

formed on a cidghitideting s o dehmiordi AP USIPR alidy Jf & TaB

position corresponding to a position of the bonding pad, the | ead bel ng
8 for eSO as to be bridged across over the hole.
Furthernore, the object of the present invention described above can

be attained by provirdigigs dsatduieneit iplaackisw Bowing @ndiiet ap®ddiment
sem conduct or devi ce being used by being directly 5 lamnated onto a
circuit fofnmedfsuaf semiconduetoem devilcet dn accordancer withbeting Ipa@semted
t hrough a stress noderating el ast oner onto the circuit forned surface
of the sem codawendricalsi p, the

FIG. 6 is a schematic plan view showing a further.
embodiment of a semiconductor device in accordance with the
present invention;

10 FIG. 7 is a schematic plan view showing a still further
embodiment of a semiconductor device in accordance with the
present invention;

FIG. 8 is a schematic cross-sectional view showing amethod
of manufacturing a semiconductor device in accordance with the

15 present invention by a continuous process;

FIG. 9 is a view showing an embodiment of a method of
manufacturing a TAB tape for a semiconductor device in accordance
with the present invention; |

FIG. 10 is a view showing an embodiment of a method of

20 manufacturing a semiconductor device in accordance with the
present.invention;

FIG. 11 is a schematic cross-sectional view showing a
semiconductor device of a conventional CSP structure;

FIG. 12 is a schematic plan view explaining'a problem in

25 a semiconductor device of a conventional CSP structure; and

FIG. 13A and FIG. 13B are schematic plan views showing

another problem in a semiconductor device of a conventional CSP



TAB t ape having | eads nade of a netallic filmfornmed on an I nsul at or

tape having flexibility, the nethod conprifﬂng the 10 steps of preparing
a tape nenber having netallic filnms fornmed on both surfaces of an

i nsul ator tape having flexibility; etching the metallic filmfornmed on
one side of the tape nenber to partially expose the insulator tape at

| east at positions correspondi ng to bonding pads fornmed on the circuit
formed 15 fﬁﬁgﬁgéhfg t he sem conductor chip; |aser processing the exposed
portions of t Ihsufator tape to formholes corresponding to t he
bondi ng pads in. the insulator tape at the positions corresponding to
t he bondi ng pads; and etching the netallic film formed on the other

side of the t{NGRIOEIN (OF N B A0Fe SAEl" BifbodnéiPed © be bridged across

over the hole. Furthernore, the object of the present invention

descri bed abo\nKedih ta {Gf N@ds ENiP6ATRELHE debREBPUaofraARRRApRCtAgY NY
a sem conductor device, the nethod conprising the steps of preparing a

sem condugt ors et doreditbttord Al e, {20 mestInRlriond mdhiind factudh ngl@tiec AR itape

used by being directly lam nated onto a circuit formed surface of the

sem conduct orarmxhi @ methpdieahgmbaufaateding thehrsemicendictss dedicet iing

el astoner onto the circuit forned 9
accordance with the present invention will be described below,
referring to the accompanied figures.

In the figures, parts having the same function are

10 identified by the same reference character, and repeating of
the explanation will be omitted.

FIG. 1 is a schematic view showing embodiments of a
semiconductor device and a TAB tape for semiconductor device
in accordance with the present invention, and FIG. 1A is the

15 plan view and FIG. 1B is the cross-sectional view being taken
on the plane of the line A-A’ of FIG. 1A. The semiconductor device
is a so-called BGA type semiconductor device which has a CSp
structure and has solder balls 3 as externally connecting means
which are to be used as mounting terminals to a print board.

20 In FIG. 1, the reference character 2 is a semiconductor
chip cail as flush memory, and the circuit formed surface of
the semiconductor chip is provided with a plurality of bonding
pads 4 on the surface of which aluminum vapor deposited films
are formed. The reference character 5 is a TAB tape which is

25 constructed by forming metallic film leads 7 made of copper films

having a thickness of 10 to 40 um in patterned shapes on an

insulator tape 6 made of polyimide having a thickness of 10 to



surface of the sem conductor chip, the TAB tape having | eads made of a
nmetallic filmformed on an insul ator tape having flexibility, having
holes forned in the insulator tape, each of the holes corresponding to
a .bonding pad formed on a circuit 5 forned surface of the sem conductor
chip at a position corresponding to a position of the bonding pad, the
| ead being formed so as to be bridged across over the hole;

POSTLION N0, so. ehIpRENh NMoRACA Shetepd°ECANNNCLBLREN Bukdaliocholgs ©
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FIG 1is a g enéiic v?eM/s%omﬁng aﬁaenﬁ%%inent of a senicondu§?§$

devi ce i N5 acgos daddwandd N Futt HersS ehe TABHHPS'S, is2Somderidted by itoriing
plan view and FIG 1B is the cross-sectional vi ew bei ng taken on the

pl ane of theal hokeA0AcogieBpbndliAg; to the groupFdf5th2 piuralivgospohndingl
Vi ew show nga connecting state
pads 4 formed on the circuit formed surface of the semiconductor
chip 2 for the.plﬁrality of bonding pads in the insulator tape
6 in a frame-shape, and by forming leads 7 so as to be bridged

10 across over the hole 10 through etching. A dimension,
particularly, a width of the lead 7 is formed to be smaller than
a dimension of a portion corresponding to the width of the lead
of the bonding pad 4. The reference character 26 indicates a
lead for electroplating connected to the lead 7.

15 The lead 7 in FIG. 1B is placed on the lower surface of
the insulator tape 6 and formed so as to be bridged across over
the hole 10, but the lead 7 is sometimes placed on the ubper
surface of the insulator tape 6 and formed so as to be bridged
across over the hole 10. By .forming the lead 7 in such a manner,

20 the lead 7 in a state of being overhung above the hole 10 is
supported in the both ends by the insulator tapé,G in order to
be connected tb the bonding pad 4. Therefore, the structure of
the lead 7 is advantageous in the viewpoint of strength, and
accordingly it is possible to reduce the thickness of the lead

25 .7 by that degree or to use a soft copper film.
In the semiconductor device 1, connectioﬁ between the lead

7 formed above the hole 10 of the TAB tape 5 and the bonding



of a sem conductor chip and a | ead of a TAB tape; FIG 3 is a
vi ew show ng packagi ng states before shrifgd ng 25 of a sem conductor chip

(FIG 3A) and after shrinking (FIG 3B) in a sem conductor device in
accordance with the present i nventi on;

10 FIG 4 is a cross-sectional view show ng anot her
connecting state of a sem conductor chip and a | ead of a TAB t ape;

FIG 5is a ﬁ%”%’fi €nB! Q&ni(é@%ﬁ@?&{l%x?ﬁgi e g%%%%@“hsiﬁﬂoé Bbnding

sem conduct evice I n accordance w pre I nvent 1 on;

FIG 6 is adenmml igfs QlﬁﬁlmVii?xWF%@QWb”ByaﬁEHHHB%r the 1e§H’P?diHPé‘tv£§h?i%e

sem conduct or device in accordance with the present invention;

FIG 7 is a&rhris iic Rintd \tih‘éWbBHGWh@QFadShi bhdf Byt d€fectly KoR@Th§BEHe Of
a sem conduct of device in accordance with the present 1nvention;
FIG 8 is apuienes i €achosshéecthesaghvaawulandsthit Mméddpress Bonding

manuf acturing a sem conductor device in accordance with the

5 method. The insulator tape 6 of the TAB tape 5 is not shown in

FIG. 2. In this case, when a high purity copper above 99.99%

purity is used for the material of the lead 7 as the soft copper

having, a high malleability and a high electric conductivity,

the lead 7 can be directly connected onto the bonding pad 4

10 without damaging the semiconductor chip 2 at the time when the

both are bonded to each other. Further, when a gold plated layer

12 having a thickness of 0.1 to 0.3 um is formed on the surface

of the lead 7, the lead 7 can be easily bonded with the bonding

pad 4 having an aluminum vapor deposited film on the surface.

15 As shown in FIG. 2, an insulator film 18 such as SiO,, PSIN or

the like and a polyimide film 19 are formed all over the circuit

formed surface of the semiconductor chip 2 except for the
portions of the bonding pads 4.

Further, in the semiconductor device 1 of this structure,

20 since the connection described above can be performed oniy by

pushing'the lead 7 using the bonding tbo_l 11 and without gripping

the lead 7, f.here is no need to use a large-sized l;onding tool

such és a convéntiénal ca?illary or the like. Accordingly, the

pitch between the bonding pads in the semiconductor chip can

25 Dbe decreased since the limitation caused by the dimension of

the bonding tool is eliminated. FIG. 3A shows a packaging state

before shrinking of a semiconductor chip and FIG. 3B shows a



15 present invention by a continuous process; FIG 9 is a view
showi ng an enbodi nent of a nethod of mmnufacturing a TAB tape for a
sem conduct or device in accordance with the present invention;

FIG 10 is a view showi ng an enbodi nent of a nethod of 20 manufacturing a
sem conductor device in accordance wth the present invention;

FIG 11 is a schematic cross-sectional view show ng a sem conduct or
devi ce of a seenifonal sRBPnRLNYCHYW & semiconductdis dévice. aThehginichc
pl an view explaining a problemin 25 a sem conductor device of a

convent i onalbetSféent thet bbadinagdpads can be dédiredsSdd anfbi|exaniie abelow

sChematic plan views show ng anot her problemin a sem conductor device
of a conventli®hakmesSPn this case, in ordest Goepush the pPesg iTptiovardf amhe
Preferred Enbodi nents Enbodi nents of a sem conductor device, a

TAB t ape forapmropaiiaden posisdoneincehe danding paid Aspfiftthe semigonductos
tape chip 2 by preventing slipping, it is preferable that the friction
coefficient of the top end of the bonding tool is increased.
Further, in order to make the connection easy by increasing the
ultrasonic effect, it is preferable that the shape of the top
end of the bonding tool 11 is formed in a horn-shape so as to
10 increase energy of the ultrasonic wave. |
At the time of performing the bonding described above,
the dimensions of the bonding pad 4 of the semiconductor chip
2 and the lead 7 are accurately measured using a CCD camera and
then the both are bonded to each other. By doing so, the lead
15 7 can bé accurately positioned and bonded onto the bonding pad
4 of the semiconductor chip 2. Therein, i:he accuracy of
positioning the both is smaller than 20 um. FIG. 4 shows a state
before bonding the bonding pad 4 and the lead 7 and a state after
bonding the both to each other. The state before bonding the
20 both to each other is shown in the right hand side of FIG. 4,
and the state after bonding" is shown in the left hand side. At
the time of performing the bonding, the lead 7 is bent'arid"
deformed in the V-shape by the bonding tool 11l.
After being bonded, the bonded portion is resin-sealed
25 with epoxy resin or the like, not shown.
Then, the solder ball 3 is formed at an end of the lead

7 to complete the semiconductor device. The solder balls 3 may



and a nethod of manufacturing the sem conductor device in accordance
w th the present invention will be descripgd bel ow, referring to the
acconpani ed figures. In the figures, parts having the sane

function are 10 identified by the same reference character, and repeating
of t he explanation will be omtted. FIG 1 is a schematic
vi ew show ng enbodi nents of a sem conduct or device and a TAB tape for

sen conduct gke 4V Lfrranged ArAher QﬁﬁceaBgsetél ihQ BERSENGEI PrEPédOlng AHL
FIG IAis the ™ 15 plan view and FIG IB is the crosS-sectional view being
t aken onrAwetp@n®s, of the line A-A° of FIG |A The sem conductor
devi ce Is a so-called BGA type sem conductor device which has a CSP
structure and. has Br¢des bas| 2 3vdewexshowdhgy amoihet | epboddment ofihiach
are to be used as nounting termnals to a print board. 20 In FIG
1, the ref ersemicomduciorrdévice andn (TARBiUtape for sEmirarductor fdewice
menory, and the circuit forned surface of the sem conductor chip is
provi ded 5wi tin agsiondance/withpgdeiprgsent prventiomn. INetBis fsamiasmdyatar
al um num vapor deposited fil ns are formed._ The reference character. 5 is
a TAB tape WREHes the TBRstHARS ed bY2ForFANMGL mBPALSI c14i ITRSRESILVEYade
of copper filns havi ng a fhickness of 10, to 40 [errlmipn patterned :
Shapes on arFOTTeTRRRLASES LhE HPHAIRS BRABH FORReS SR hr PRt ARt
10 to surface of the semiconductor chip 2 in the insulator tape 6.
The hole 12 and the bonding pad 4 are similar in shape, and the
10 dimension of the hole is slightly larger than the dimension of
the corresponding portion of the bonding pad 4. Such a small
hole 12 can be easily formed using a carbon dioxide gas laser.
FIG. 6 is a view showing a further embodiment of a
semiconductor device and a TAB tape for semiconductor device
15 in accordance with the present invention. In this semiconductor
device 1, a plurality of bonding pads 4 formed on the circuit
formed surface of the semiconductor chip 2 is classified into-
a plurality of groups, and a long hole 13 corresponding to each
of the plurality of bonding pad groups is formed. In this case,
20 the dimension of the hole 13 is also slightly larger than the
dimensibn of the corresponding portion of the bonding pad 4.
In the semiconductor devices 1 in accordance with the
present. invention described above, the leads 7 formed on the
insulator tape 6 are arranged so as to be in the side of the
25 circuit formed surface of the semiconductor chip 2. However,
the leads 7 formed on the insulator tape 6 may be arranged so

as to be in the side opposite to the circuit formed surface of



12 50 [err]m and is bonded onto the circuit fornmed surface of the
sermi conductor chip 2 except for portions f the bonding pads 4 with a
sheet - shaped bondi ng nenber 9. The sheet-shaped bonding . menber 9 may
be. attached at desired positions of the TAB tape 5 5 in advance. Further,
the TAB tape 5 is constructed by formng a hole 10 corresponding to
the group of the plurality of bonding pads 4 forned on the circuit

formed surf agR 9émibEnaaGtEL NG 2| as showhiib Prd 017 danbtHeeldnfhodiiment
bondi ng pads in the insulator tape 6 in a frame-shape, and by form ng

| eads 7 so am tacberdahdgedithl ther preseaveridventidme. Firthesyghctive

etching. A dinension, particularly, a width of the lead 7 is forned
to be snul | elentents 14 sacli agnesistuirs, papEcitos,y dadactonrg andtdw on dt h
of the |ead of the bonding pad 4. The reference character 26 indicates
a | ead nfayr be mesint@d tegegheomishtthe pdurheé ityaf semi¢onductor chips ead
7in FIG |IBis placed on the | ower surface of the insulator tape 6

and formeéd $o as to be bridged across over the hole 10, but the lead 7

i's sonetines placed on the upper surface_of the insulator tape 6 and
formed so as to b& 45+ §ghows anephediBert ohca HFhad ohpanyactyring

lead 7 in such a.manner 2&) the l.ead 7 ig a sta.tehcé1 bei ng over hung ,above
the hole 103§ §emicon uctor device in accordance wit e present invention

by a continuous process. Referring to this figure, the long TAB -
tape 5 in a state of being wound in a coil-shape is continuously
10 let out from a sending-out unit 14, and the semiconductor ships
2 are attached onto predetermined positions of the TAB tape 5
with an.adhering member. After that, the leads 7 formed on the
TAB tape 5 are directly connected to the bonding pads of the
semiconductor chip 2 using the bonding tool 11, and the solder
15 balls 3 are formed one ends of the léads 7 after the bonded
portions are resin-sealed 16. After that, electric inspection
is performed in this state using a contact probe, and the long
TAB tape 5 mounting the semiconductor devices is wound in using
a winding unit 15 to be packed for shipping. Otherwise, after
20 the electric ins'pection using the contact probe, the long TAB
tape 5 .mounting the semiconductor devices may be cut and
separated into unit package to be packed and shipped.
FIG. 9 shows an embodiment of a method of manufacturing
a.TAB tape 5 for a semiconductor device used for the above-
25 mentioned semiconductor device 1 in accordance with the present
invention. The TAB tape 5 for a semiconductor device is used

by laminating on the circuit formed surface of the semiconductor



supported in the both ends by the insulator tape 6 in order to be
connected to the bonding pad 4. Therefore, jtyhe structure of the lead 7
i s advant ageous in the viewpoint of strength, and accordingly it is
possible to reduce the thickness of the lead 25 7 by that degree or to use
a soft copper film In the sem conductor device 1, connection
bet ween the | ead 7 formed above the hole 10 of the TAB tape 5 and the
borrdi ng chip 2. 13 pad 4 of the

sem conductor chip 2 is perforned using a bonding - tool 11 as shown in
FIG 2 by bendi ng thecbediing tothe Manfaeturing mephsd, initdtdlyheadshdivng
pad 4 and by directly bonding the both to each other through an

ul trasoni ¢ hean- PI€ss9 bpa); gy tdpermdmizbr Re dfhaukthree-layertstiruciiaréAls
tape 5 is not shown in FIG 2. In this case, when a high purity copper
above 99.99% prepaggdi by fOorINag fPRaR Fkns iof 38 (R thigkress another
copper having a high malleability and a high electric conductivity,
the | ead 75 caebaliirckiins 2InKespegtaNedyt pe Bhdokd padesuninces tq{oéhe

o each ot her LAPRLEREF, CAREn6AaSP o HI BRLATLIR ot 25 43 £hiPRpoasr nPBRRess

of 0.1 to 0. 3a eéfxl)vrpnins.nf(cg)r?%f%l}o %-Seq:réhaicneg the metallic film 21 formed
on one side of the tape member 20, the insulator tape 6 at
positions corresponding to the bonding pads 4 formed on the

10 circuit formed surface of the semiconductor chip 2 and the land
portions 25 to be formed the solder balls 3 is partially exposed.
After that, as shown in FIG. 9 (c), by etching the exposed

portions 23 of the insulator tape 6 using the carbon dioxide

gas laser, the small holes 22 are formed at the corresponding

15 positions described above in the insulator tape 6. In this case,
the metallic film formed the position except for the exposed
portions 23 of the insulator tape 6 are used as the mask to the
laser. In order to obtain the accuracy of the hole, it is
preferable to used the carbon dioxide gas laser since the hole
20 22 corresponding to the bonding pad 4 is as small as approximately |

100 um.

Next, as shown in FIG. 9 (d), the hole 22 is filled with

an etching resist material 24. Then, as shown in FIG. 9 (e),

all the remaining metallic film 21 formed on the one surface

25 is removed, and the metallic film 21 formed on the other surface
is etched. Particularly to the hole 22 corresponding to the

bonding pad 4, the lead 7 is formed in a pattern shape so as



of the lead 7, the lead 7 can be easily bonded with the bonding pad 4
havi ng an al um num vapor deposited filmonighe surface. 15 As shown in
FIG 2, an insulator film 18 such as Si 2, PSIN or the like and a
pol.yimde film19 are forned all over the circuit formed surface of
the sem conductor chip 2 except for the portions of the bondi ng pads
4. Further, in the sem conductor device 1 of this structure, 20.

since the conpeché erldm%a akedsabever Cele o e220r AdsQntieBYAB tapeP8SHoAY
the lead 7 using the bonding tool 11 and wi t hout gri pping the lead 7,

there i s no neemitondaeter|device izecompheted, tfaad the timeltleing.aFinally,
conventional capillary or the like. Accordingly, the pi tch between the
bondi ng pads as shewserinc Flitict dr (€D p imarordEr te sekeedsedisigoeithethe
limtation caused by the dinension of t he bonding tool is elimnated.

FI G 3A showssempaerdychgr sthip 2 easwefer%hsatrmapgdcﬁdmsmgm 8ris
chip and FIG 3B shows a

state afteér shEtaRhad im advande afdaeerition shermmahs fs@nlconduggpwe@lmp he
bondi ng pads can be decreased, for exanple, below 100 [err]m In this
case, in ordef 8 E‘Bshethﬁnﬁﬁﬁd 7 toward an appropriate position in

the bonding pad 4 O;'Iép el()S o%%nggcemgodment of a method of manufacturing

a semiconductor device in accordance with the present invention

- using the TAB tape 5 for semiconductor device manufacture as

10 described above. That is, as shown in FIOG. 10 (a), a

semiconductor chip 2 having a plurality of bonding pads 4 formed

on the circuit formed surface and a TAB tape 5 for semiconductor

-device manufactured as described above are prepared. Next, as

shown in FIG. 10 (b), the semiconductor chip 2 and the TAB tape

15 5 for semiconductor device are bonded together with the

sheet-shaped adhering member 9 attached onto the TAB tape 5 for

semiconductor device in advance. When the semiconductor chip

2 is bonded on the TAB tape 5, it is important that the position

of the lead 7 formed in the hole 22 of the insulator tape 6 of

20 the TAB tape 5 for semiconductor device is accurately positioned

to the pOSltlon of the bonding pad 4 of the semlconductor chip

Z. Thls pos:l.tlonlng is performed using the CCD camera as
previously described.

Then, as shown in FIG. 10 (c¢), the lead .7 formed so as

25 to be bridged across over the hole 22 of the insulator tape 6

is pushed toward the bonding pad 4 of the semiconductor chip

2 so as to be formed in a V-shape using the bonding tool, not



5 chip 2 by preventing slipping, it is preferable that the friction
coefficient of the top end of the bonding §¢ol is increased. Furt her,
in order to nmake the connection easy by increasing the ultrasonic
effect, it is preferable that the shape of the top end of the bonding
tool 11 is fornmed in a horn-shape so as to 10 increase energy of the

ul trasoni c wave. At the time of perform ng the bondi ng descri bed

above, t §Rowh [FE8Rd Ofife Mot &0 i34 bbnded RS 88BhCOBHES! CRr&HGR
2 and the lead 7 are accurately neasured using a CCD canera and t hen

the both are Phedsitifse@id heldteprdds Bonadngomethed| emertiédr / 2628hB&n in
accurately positioned and bonded onto the bondi ng pad 4 of the

sem conduct orFT&i pl@. (dherdier baridediportdon ds resinpsealiednilgwibth &pdky i s
smaller than 20 [err]m FIG 4 shows a state bef ore bondi ng the

bondi ng pad 4resint ihdmads Fhowh AnREG < 18f (&), the sdiel bglihd ilsotdunied
each other. The state before bonding the 20 both to each other is shown in
t he right Sharnen sthe lgmd-pertion for Lomming theaseldercpabbrifogymed dhotke i n
the left hand side. At the time of performng the bonding, the |ead 7
is bent and ©one ¢Rd RHddhe Feak \ionhgpBPRetenEhgoRanigoRdBEtY device 1.

After being bonded,_the bonded portion is .resjn-sealed 25 w.th epoxy resin
or the like, not Sm%avmg Heen TRESCTibEd o POV e al PCSOFSipg, nkQ dthein

end of jthe | e8dniconadct8r CGEPLELS 1RE #RH' £8PCUFLS" s SRMLSRandbSe LSELe,
the method of manufacturing the TAB tape for semiconductor device
10 and the method of manufacturing the semiconductor device in
accordance with the present invention, since the limitation by
the bonding tool is small and the bonding pitch of the
semiconductor chip can be reduced to 100 u4m or less, the
semiconductor device of a CSP structure can be easily
15 manufactured. Further, since the chip shrink technique of a
technique for lowering the cost can be employed, there is an
advantage in industrial application and in connection with this,
there is an effect in that compatibility among packages can be
kept.
20



be pre-arranged in the TAB tape 5 in a stage of processing the TAB

t apé 5. FIG 5 is a view show g anot her enbodi nent of a

sem conductor device and a TAB tape for sem conductor device 5 in
accordance with the present invention. In this sem conductor devi ce,
the TAB tape 5 has small holes 12 respectively corresponding to the
bondi ng pads 4 formed on the circuit forned surface of the

sel conduct owhal [ds2 dlainfed iissul at or t ape 6. The hole 12 and the
bonding pad 4 are simlar in shape, and the 10 dinension of the hole is
slightly | argder thansehécdndactoandevrice compeisinges Eemicundurtomridip;t he

bondi ng pad 4. Such a small hol e 12 can be easily fornmed using a
carbon di oxi de T taperbeing used inFlapy fne of vingnnehnswbedng fdimeohly
enbodi nent of a sem conduct or device and a TAB tape for sem conductor
devi ce 15 iAamigat@sheata ahcineuptctermed nsertacs.of maid sepdaonsiigrexor
device 1, a plurality of bonding pads 4 fornmed on the circuit f or med
surface of tKaipeAnEadpRiRY ramiigi-ed througds pf FEyesspderating glagtomerof
groups, and a long hole 13 c o _each

bondi ng pad @n(;@p ?gwggﬁgg%r{gg%%gf said semic(gnfndtu@%oI?:'I cL:jtrxﬂlal, tgéi%f
TAB tape having leads made of a metallic film formed on an

insulator tape having flexibility; and an externally connecting

member formed in an end of said lead of said TAB tape, wherein

10 said TAB tape has holes in the insulator tape, each of

the holes corresponding to a bonding pad formed on a circuit

formed surface of said semiconductor chip at a position
corresponding to a position of said bonding pad; said lead being

formed so as to be bridged across over said hole; said lead formed

15 above said hole being joined to said bonding pad of the

semiconductor chip.

2. A semiconductor device according to claim 1, wherein at
least a width of said lead formed above said hole is smaller
20 than a dimension of a portion in said bonding pad corresponding

"to the v;ridth of said lead.

3. ‘A semiconductor device according to any one of claim 1

and claim 2, wherein said hole and said bonding pad are similar

25 1in shape.

4. A semiconductor device according to claim 3, wherein a

* c L M S *



20 the di nen
di nensi on of
t he sem cond
descri bed ab
arranged so
seni conduct o
6 may be arr

sion of the hole 13 is also slightly larger than the

t he correspondi ng portion of sjhe bondi ng pad 4. I n
uctor devices 1 in accordance with the present invention
ove, the leads 7 formed on the i nsul ator tape 6 are

as to be in the side of the 25 circuit forned surface of the

r chip 2. However, the leads 7 fornmed on the insulator tape

AlgRAsIdn of BEiHOhEEe s t$Ei §h€By ODREGeE ethidn tah‘al(ﬁiern%lzﬂotn ﬁf

formed surface of

sem conducto

sadld pohdimg padwn in FIG 7 as another enbodlnent in

accordance with the present invention. Further, active el enents 14

such as resi
toget her wit
shows an enb
device in ac
process. WRef
bei ng wound
unit 14, and £

10

15

20

25

stors, capacitors, inductors and so on may be nount ed

h the plurality of sem conductor chips 5 2. FIG 8

&di nen® semdcopdhstorf denigeascgordgng to anyemneorduciedm 1

cordance with the present invention by a continuous

&or chgimody mhﬁlfqlgwiéldt petpdhgcThilm is magieeof 3 Paftscappest

|n a coil-shape is continuously 10 let out from a sendi ng-out
*sem conduct or shi ps

6. A semiconductor device according to any one of claim 1
to claim 5, wherein said lead has a gold plated layer having

a thickness of at least 0.1 um on a surface of said lead.

7. A semiconductor device according to any one of claim 1
to claim 6, wherein said externally connecting member is made

of a solder ball.

8. A semiconductor device according to any one of claim 1
to claim 7, which is any 6ne of a device mounting a plurality
of semiconductor chips and a device mounting active elements
such as resistors, capacitofs, inductors in addition to a

semiconductor chip.

9. A TAB tape for semiconductor device beirig used in any one
of manners being directly laminated onto a circuit formed surface
of said semiconductor chip and being laminated through a stress
moderating elastomer onto the circuit formed surface of said
semiconductor chip, said TAB tape having leads made of ametallic

film formed on an insulator tape having flexibility, which

TR O A0



2 are attached onto predeterm ned positions of the TAB tape 5 with an
adhering nmenber. After that, the leads 7 fopgred on the TAB tape 5 are
directly connected to the bondi ng pads of the sem conductor chip 2
usi.ng the bonding tool 11, and the solder 15 balls 3 are formed one ends
of the leads 7 after the bonded portions are resin-sealed 16. After
that, electric inspection Is perforned in this state using a contact

probe, and thecdmpfises hdéABst ape BhavLUMINIGHITE ﬁsgéyor&éw o6 £ d@WieC Ao 1 Ss
wound in using a wnding unit 15 to be packed for shipping. OQherw se,

after 20 the cderéspendiwpeota bondingpdd €ormetiant apiimit fermedgurface
tape 5 nounting the sem conductor devices may be cut and separ at ed
into unit packafjesaid bsephctrduchor shhjppedt a position EoBredmimiimngrto a
enbodi mrent of a nethod of manufacturing a TAB tape 5 for a

sem conduct or pRsdtionafl sagid beaddngy pad,25aidnleedebeingi fonnedtse asviae
1 in accordance with the present i nvention. The TAB tape 5 for a

seni conductior kRbridged aexpss ovey said @leg on the circuit forned
surface of the sem conductor 17
chip 2. According to the manufacturing nethod, initially, as

shown . . . .
10. A TAB tape for semiconductor device according to claim

9, wherein at least a width of said lead formed above said hole
is smaller than a dimension of a portion in said bonding pad

10 corresponding to the width of said lead.

11. A TAB tape for semiconductor device according to any one
of claim 9 and claim 10, wherein said hole and said bonding pad
are similar in shape.

15
12. A TAB tape for semiconductor device according to claim
11, wherein a dimension of said hole is slightly larger than

a dimension of said bonding pad.

20 13. A TAB tape for semiconductor device according to any one
of claim 9 to claim 12, wherein said metallic film is made of

~a soft copper film.

14. A TAB tape for semiconductor device according to any one
25 of claim 9 to claim 13, wherein said lead has a gold plated layer

having a thickness of at least 0.1 umon a surface of said lead.

* [ L ] 5 *



in FIG 9 (a), a tape nenber 20 of a three-layer structure is pr epar ed
by form ng copper filnms of 18 [err]mthickmess as the 5 netallic filns 21
respectively on the both side surfaces of the i nsul ator tape 6 nade of
pol.yi m de of 25 [err]mthickness. Then, as shown in (b), by
photo-etching the netallic film21 forned on one side of the tape
menber 20, the insulator tape 6 at positions corresponding to the
bondi ng pads 45.0rmlTaB thpe 16r BenitdndwEtde wiwac@brm@g to any one
sem conductor chip 2 and the | and portions 25 to be fornmed the sol der
balls 3 is pardf alhymexposdchim 14, wherein\badd extérnalsl ysbonnectihy@entber
(c), by etching the exposed portions 23 of the insulator tape 6 using
t he carbon di ds de@de of gassdlalmr balile. snall holes 22 are formed at the
corresponding 15 positions described above in the insulator tape 6. In

this case, the metallic filmfornmed the position except for the
exposed portions 23 of the insulator tape 6 are used as the mask to
t he - | Aserk64 n & &thod af Mapufactaucinh @ B thapediar semicpnductor

preferable to used the,carbon_di oxi de gas | aser since the,hole, 20 22 -
cor r espondi ng W%Eﬁbﬁﬂi‘?ﬁf‘%&ﬂ‘ anyg%ogmxpn%s BFIrG P HReetyy laminayed

eI g st AR, P bR dFep dd el 0 4
ok o0 7! M, oA bCERERR 88 4 M SR e B LR ko i
circuit formed surface of said semiconductor chip, said TAB tape
10 having leads made of a metallic £ilm formed on an insulator tape
having flexibility, the method comprising the steps of:
preparing a tape member having metallic films formed on
both surfaces of an insulator tape having flexibility;
etching the metallic film formed on one side of said tape
15 member to partially expose the insulgtor tape at least at
positions corresponding to bonding pads formed on the circuit
formed surface of said semiconductor chip;
laser processing the exposed portions of said insulator
tape to form holes corresponding to the bonding pads in said
20 insulator tépe at the positions corresponding to the bonding
pads; and .
étcﬁihg thé'meta_llic film formed on the other side of said .
tape member to form said lead .so as to be bridged across over
said hole.
25
17. A method of manufacturing a TAB tape for semiconductor

device according to claim 16, wherein at least a width of said

* c L L] $ *



Is etched. Particularly to the hole 22 corresponding to the bondi ng
pad'4, the lead 7 is fornmed in a pattern %3ape so as

18 to be bridged across over the hole 22. Thus, the TAB tape 5 for
semi conductor device is conpleted, for the tine being. Finally, as
shown in FIG 9 (f), in order to nmake bonding with the sem conduct or

chip 2 easy, a sheet-shaped adhering nenber 9 is 5 attached in advance at
a position Wesd tfeermedrabovdlcadd tole is smalilexr ahan Rodiednsion of a
FIG 10 shows an enbodi nent of a nethod of manufacturing a

sem conduct opodwiione inns aid doeizdieg \padch colre gspesetiing teehheomidth ofusiaid
the TAB tape 5 for sem conductor device manufacture as 10 descri bed
above. That liead. as shown in FIOG 10 (a), a sem conductor chip 2
having a plurality of bonding pads 4 forned on the circuit forned
surface and a TAB tape 5 for sem conduct or devi ce manufactured as

descri bed abgve are preggred. Next, as shown in FIG 10 (h), the
seni condugt o 8chi pAomghhodhefTmanuipeturing poTABe FRPEndQLt SERGEPRERCEPE

bonded together wth the _, sheet - shape dhering ne r 9 attached qnto
Che TAB. ¢ ape d8VAGE ScCOTdIng. SRAREY HRGLYE CELd I dLR AT 1gh Line whereda
SenlcondUCtO%aggl%ole and said bonding pad are similar in shape.

19. A method of manufacturing a TAB tape for semiconductor
10 device according to claim 18, wherein a dimension of said hole

is slightly larger than a dimension of said bonding pad.

20. A method of manufacturing a TAB tape for semiconductor
device according to any one of claim 16 to claim 19, wherein

15 ~said metallic film is made of a soft copper film.

21. A method of manufacturing a TAB tape for semiconductor
device according to any one of claim 16 to claim 20, wherein
said lead has a gold plated layer having a thickness of at least

20 0.1 um on a surface of said lead.

22. A method of manufacturing a TAB tape for semiconductor
devi¢e according to any one of claim 16 to claim 21, wherein
said externally connecting member is made of a solder ball.

25 |
- 23. A methbd-of_manufacturing“a.semiconductor device, the_'

method comprising the steps of:
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2 is bonded on the TAB tape 5, it is inportant that the position of
the'lead 7 formed in the hole 22 of the inpgulator tape 6 of 20 the TAB

tape 5 for sem conductor device is accurately positioned to the
position of the bonding pad 4 of the sem conductor chip 2. This
positioning is perfornmed using the CCD canera as’ previ ously descri bed.

Then, as shown in FIG 10 (c), the lead 7 fornmed so as 25 to be bridged
across over the hOEQeﬁ&rQﬁ gt e sétﬁyé@ﬁ&ﬁcwﬁecﬁlp and Sapmeﬂl:épé’vaf@rt ke

bondi ng pad 4 of the sem conductor chip SO as to be fornmed in a

V-shape usi ngehlieohdaditby devliceN®eing used in any one of manners being
19 shown, and the both are directly bonded to each other through

t he uItrasonddrbeauyprmmw nontet hwdcikkentiherfomed hsuwrface of Ba®d 10
(d), the bonded portion is resin-sealed 16 with epoxy resin. Then, as
shown in Fl Gsehlcpefincthe schiler ard | beiing nbenipdted ovhrdwghard ptressn
for formng the solder ball 3 fornmed in the one end of the lead 7 to
conpl et e § hemodeiresingcedastiomereonto the circuinsfpxmedgspséaceeoér spad

above, according to the sem conduct or device, the TAB_ tape for
seni conduct ofFeddgpaductor chip, FaiFcEARtapehaBnd LeAgsIade At a BgEaldic

sem conduct or_,devi ce
film formed on an insulator tape having flexibility, having holes

formed in the insulator tape, each of the holes corresponding

to a bonding pad formed on a circuit formed surface of said

10 semiconductor chip at a position corresponding to a position

of said bonding pad, said lead being formed so as to be bridged
across over said hole;

positioning said bonding pads of the semiconductor chip

to said holes of the TAB tape for semiconductor device; and

.15 pushling and jointing said lead formed above said hole onto

said bonding pad of the semiconductor chip.

24. Amethod of manufacturing a semiconductor device according
to claim 23, wherein at least a width of said lead formed above
20 said hole is smaller than a dimension of a portion in said bonding

pad corresponding to the width of said lead.
25. Amethod of manufacturing a semiconductor device according
to any one of claim 23 and claim 24, wherein said hole and said

25 bonding pad are similar in shapé.

26. Amethod of manufacturing a semiconductor device according
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10 and the nethod of manufacturing the sem conductor device in

accordance with the present invention, singe the limtation by t he
bonding tool is small and the bonding pitch of the sem conductor chip
can be reduced to 100 [err]mor less, the sem conduct or device of a
CSP structure can be easily 15 manufactured. Further, since the chip
shrink techni que of a technique for |owering the cost can be enpl oyed,

there is an ¢o cl&ﬂfd%,a%ekaihnﬁ'd%&t{én%liépekiQé‘i&%l@ﬁ!siélﬁ_{[iﬂ\ﬂ‘?&%ﬁe‘g‘eth

this, there is an effect in that conpatibility anong packages ca

kept. 20  than a dimension of said bonding pad.20 What is clained
I'S: 1. A sem conductor device conprising a sem conductor chip;

a TAB tape being used in any one of manners being directly | am nat ed
onto a circuit forned surface of said sem conductor 5 chip and being

| ami nat ed t h2Gugh a methesdofmdenfacty rdlnsa seariconduckoirodevice accortiing
formed surface of said sem conductor chip, said TAB t ape having | eads
made of abnette Bhy ohef @laddn @3 &a claim 26, wherein said metallic film

is made of a soft copper film.

28. Amethodof manufacturing a semiconductor device according
to any one of claim 23 to claim 27, wherein said lead has a gold

10 plated layer hairing a thickness of at least 0.1 umon a surface

of said lead.

29. Amethod of manufacturing a semiconductor device according
to any one of claim 23 to claim 28, wherein said externally

15 connecting member is made of a solder ball.

30. A method of manufacturing a semiconductor device éccording '
to any one of claim 23 to claim 29, wherein said semiconductor
device is any one of 'a device mounting a plurality of
20 semiconductor chiés and a device mounting active elements such
as resistors, capacitors, inductors in addition to a

semiconductor chip.
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i nsul ator tape having flexibility; and an externally connecting menber

formed in an end of said |ead of said TAB tape, wherein 10 said TAB
tape has holes in the insulator tape, each of t he hol es correspondi ng
to;a bonding pad fornmed on a circuit fornmed surface of said

sem conductor chip at a position corresponding to a position of said
bondi ng pad; said | ead being formed so as to be bri'dged across over
sai*d hol e; Sa%ﬂstfﬁétfeﬁnﬁﬂe bp3sahg¥greai d hole being joined to said
bondi ng pad o sem conduct or chi p. 2. A sem conduct or

deyj ce according topCd@iuetureesy @ Bemliconduck®2sderivedh Picspasdrhetdre
formed above said hole is smaller 20 than a di mension of a portion in said

bondi ng pad c@sreEPeIdédg In theGsdmbcondlidtef detitd,celle limitation by the
sem conduct or device according to any one of cIa|n11 and claim 2,
wher ei n sai d boh@ingdcal dsbsmal ha@nghtheroreding pitchbof rtkﬁmpnuconductoﬁ.
A sem conductor device according to claim3, wherein a
21 5 ch1p can be reduced to 100 um or less, and the chip shrink
technique of a technique for lowering the cost can be employed
and in connection with this, compatibility among packages can
be kept.
The semiconductor device comprising a semiconductor éhip -
10 a TAB tape being used in a manner being directly laminated onto
a circuit formed surface of the semiconductor chip or being
laminated through a stress moderating elastomer onto the circuit
formed surface of the semiconductor chip, the TAB tape having
leads made of a -metallic film formed on an insulator tape having
15 flexibility; and an externally connecting member formed in an
end of the lead of the TAB tape, wherein the TAB tape has holes
in the insulator tapé, each of the holes corresponding to a
bonding péd formed on a circuit formed surface of the
semiconductor chip at a position corresponding to a position
20 of the bonding. pad; the lead being formed so aé to be bridged

across over the hole; the lead formed above the hole being joined

to the bonding pad of the semiconductor chip.
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di mension of said hole is slightly larger than a di nension of sai d

bondi ng pad. 5. A sem conductor device according to any one of
claiml 5 to claim4, wherein said netallic filmis nmade of a soft copper
filsm 6. A sem conduct or device according to any one of claim1
to claim5, wherein said | ead has a gold plated | ayer having 10 a

t hi ckness of at least 0.1 [err]mon a surflac® of said |ead. 7. A
sem conduct or device according to any one of claiml to claim®6,

wherein said externally connecting WEIF?GS e of a solder ball.
15 8. A sem conduct or devi ce adc nd any one of claim1l - to

claim7, which is any one] ‘W of

sem conductor chips and a &
resistors, capacitors, ingt
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of manners being directly lam nated onto a circuit fornmed surface of
sai d sem conductor chip and being | am nated through a stress 25
noderating el astomer onto the circuit formed surface of said

sem conductor chip, said TAB tape having | eads nade of a netallic film
formed on an insul ator tape having f|6XIblé , Wwhi ch

22 conprises holes in the insulato / ape, each of the holes
corresponding to a bonding pad forned on a circuit forned surface of
said sem conductor chip at a position corresponding to a position of
sai d bondi ng pad, said | ead being fornmed so as to 5 be bridged across over
sai d hol e. A TAB tape for sem conductor device according to

claim 9, wherein at @ A)dth of said | ead f sai d hol e
is smaller than a dlnensfrz é? rtion in said bon‘nyggg g?fge
corresponding to thew dth of sai d lead. A TAB tap dor

sem conduct or devi cg of cI } )3

wherein said hole a d'sa{d‘bondlngvpad- 6 are sim|l




15 12. A TAB tape for sem conductor device according to claim

11, "wherein a dinension of said hole is slightly larger than a

di mensi on of said bondi ng pad. 20 13. A TAB tape for sem conduct or
dewvi ce according to any -one of claim9 to claim 12, wherein said
metallic filmis nmade of a soft copper film 14. A TAB tape
for seniconductor device according to any ®h& 25 of claim9 to claim 13,
wherein said | ead has a gold plated | ayer havi ng a thickness of at

|l east 0.1 [err]mon a surface of said |ead.

23 - 15. A TAB tape for sem conductor device according to any one

of claim9 to claim 14, wherein said exFZ@ I5 connecti ng nenber S
‘made of a sol der ball. 5 16. A meth of~ manufacturing a TAB tape for

manners being directly

sem conduct or devi ce being used in any one Q@
ai d sem conductor chip and

| am nat ed onto a circuit fprned sy face of

12 I




bei ng | am nat ed through a stress noderating el astonmer onto the - circuit
formed surface of said sem conductor chip, said TAB tape 10 having | eads

nade of a nmetallic filmformed on an insul ator tape havi ng
flexibility, the nethod conprising the steps of: preparing a
tape nmenber having netallic films forned on bot h surfaces of .an

i nsul ator tape having flexibility; 417 etching the netallic film
formed on one side of said tape 15 nmenber to partially expose the

i nsul ator tape at |east at positions correspondi ng t-o bondi ng pads
formed on the circuit formed surface of said sem conductor chip;

| aser processing the exposed portions o?:iqggd' sul at or tape to form
hol es corresponding to the bondi ng pads/i i 20 insul ator tape at the

positions corresponding to the bonding pads; :and - et chi ng
the metallic filmfornmed on tht other_side of said tape nmenber to form
said |l ead so as to be bridged)across pver said hole. 25 17. A
met hod of mafuf acturing a TAR:) ape fo nduct or devi ce accokgin

to claim 1k NI AR L AN AT L X J 777 AP 77 7 7]
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| ead formed above said hole is snmaller than a di nension of a portion

I n said bonding pad corresponding to the width of said | ead. 5

18. A nmet hod of manufacturing a TAB tape for sem conductor devi ce
according to any one of claim 16 and claim 17, wherein said hole and
sai d bonding pad are simlar in shape. 19. A nethod of

manuf acturing a TAB tape for seniconductor5/20 device according to claim
18, wherein a dinension of said hole . is slightly larger than a

di rensi on of said bondi ng pad. 20. A nethod of manufacturing a TAB
tape for sem conductor devi ce according to any one of claim16 to
claim19, wherein 15 said netallic fil ny= gz of a soft copper film

21. A nethod of manufacturing a TAB taggqﬁgg? m conduct or devi ce
according to any one of claim16 to claim 20, wherein said | ead has a
gold plated | ayer having a thickness of at least, 20 0. 1 [err]mon a
surface of said | ead. 22. A nethod opﬁﬂﬁﬁhfact 2hg a TAB tape for
sem conduct or ;
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device according to any one of claim16 to claim 21, wherein said
externally connecting nenber is nmade of a solder ball. 25 23. A

met hod of manufacturing. a sem conductor device, the nmet hod conpri si ng
the steps of: : 25

preparing a sen1conductor chip and a TAB tape for a sem conduct or

devi ce being used in any one of manners b&Mhd directly lam nated onto
a circuit formed surface of said sem conductor chip and being

| am nated through a stress 5 noderating elastonmer onto the circuit forned
surface of said sem conductor chip, said TAB tape having | eads nade of
a netallic filmfornmed on an insulﬂtgzg;?gﬁgPaving flexibility, having
hol es formed in the insulator tape fAA he hol es correspondi ng

to a bonding pad fornmed on a circuit formed surface of said 10

sem conductor chip at a positi corre nding to a posigion -~ of said
bondi ng pad, said | ead bei ng f®T med so?%g to be bridged across over
sai d hol e; pos nduct or
chip to said Mies o an
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15 pushing and jointing said | ead fornmed above said hole onto

sai 8§ bondi ng pad of the sem conductor chip. 24. A nethod of

manuf acturi ng a sem conduct or devi ce accordi ng to claim 23, wherein at

| east a width of said | ead forned above 20 said hole is snmaller than a

di mensi on of a portion in said bonding J[égad corresponding to the width
f

of said | ead. 25. A nethod of man turing a sem conductor device
accordi ng to any one of claim 23 and cl aim 24, wherein said hole and
said 25 bonding pad are si rortrgg nlsl‘ui (Pﬁl@o 6 Tr'}t hod of
manuf acturi ng a sem conduct . RAR :
26 to claim 25, wherein a dinension ’said hole is slightly larger
than a di nension of said bondi ng pad. 97. A met hod of manufacturing .
a sem conduct or devi ce accordf Toany oneof—Ttiarmm?23 to clai m 26,
wherein said netallic fjilm_, 4’
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I's made of a soft copper film 28. A method of manufacturing a

sem conduct or» devi ce accordi ng " to any one of claim23 to claim 27,
wherein said | ead has a gold 10 plated [ayer having a'thickness of at
least 0.1 [err]mon a surface of said | ead. 29. Anmet hod of
manuf acturi ng a sem conduct or devi ce accordi ng to any one of claim 23
to claim28, wherein said externally 127 connecting nenber is nade of a
sol der ball. 30. . A nethod of nmanufacturing a sem conductor device
accordi ng to any one of claim23 to claim29, wherein said

sem conduct or device is any one of a device mounting a plurality of
20 sem conductSEMIOQONDUCEOR NEVICE,TABI TAPE (FOR SENIQUNDUOTOR as
resistors, capacitors, inductors in addition to a sem conduct or

chi p. DEVICE, METHOD OF MANUFACTURING THE TAB TAPE AND

METHOD OF MANUFACTURING THE SEMICONDUCTOR DEVICE

Abstract of the Disclosure

A semiconductor device comprising a semiconductor chip;
a TAB tape being used in a manner being directly laminated -
onto a circuit formed surface of the semiconductor chip or
being laminated through a stress moderating elastomer onto
the circuit formed surface of the semiconductor chip, the TAB
tape having leéds made of a metallic film formed on an
insulator tape having flexibility; and an externally
.connecting member formed in an end of the lead of the TAB
tape, wheréin the TAB tépe has holes in the insulator taper
each of the holes corresponding to a bonding pad formed on a
circuit formed surface of the semiconductor chip at a
position corresponding to a position of the bonding pad; the
lead being formed so as to be bridged across over the hole;
the lead formed above the hole being joined to the bonding
pad of the semiconductor éhip.

Fig. 1A




