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SEM CONDUCTOR PACKAGE AND NANUFACTURING METHOD OF “eps

LEAD FRAME - BACKGROUND OF THE | NVENTI ON Tﬁe present.
invenii-on yelates to a sem conductor package of a ultra-many-pin structure
in which a seni conduct or chip is bonded to a novel lead franme, and to a
manuf acturing nethod of the |ead frane. Fig. 1 shows a conventi onal
sem conduct or package which can be nounted, on a printed wiring board or
the like through an organi c board having ekternal connection terninals

such as sol der %h ﬁ Q4 M%l @ﬁfﬂﬁ&?%ﬂ' chi.p 51 is
nmounted on the fr ﬁlgﬁppgc %&' GFPﬁg9gr (gﬁﬁanlc W r1ng oé?% 50 of
about 2 to 6 |ayers which is made of afpRhIPRAME Material . El ectrode pads
of the sem conductor chip 51 are connected to wiring filnms 52 that are
formed on the front surface of the nultilayered organic wring board 50 by
wre
BACKGROUND OF THE INVENTION
The present invention relates to a semiconductor package
of a ultra-many-pin structure in which a semiconductor chip
is bonded to a novel lead frame, and to a manufacturing
method of the lead frame.
Fig. 1 shows a conventional semiconductor package which
can be mounted on a printed wiring board or the like through

an organic board having external connection terminals such as

solder balls.

As shown in Fig. 1, a semiconductor chip 51 is mounted
on the front surface of a multilayered oiganic wiring board
50 of about 2 to 6 layers which is made of an organic
material. Electrode pads of the semiconductor chip 51 are
connected to wiring films 52 that are formed on the front
surface of the multilayered organic wiring board 50 by wire
bonding, i.e., with gold wires 53 or the like.

The back surfacé of the multilayered organic wiring
5oard 50 is provided with solder balls (external connection
terminals) 55 which are electrically connected to the wiring
films 52 on the front surface via through-holes 54. The
solder balls 55 project from openings of a solder resist film

56. The semiconductor.chip 51 is sealed with a sealing resin



bonding, i.e., wth gold wires 53 or the |ike. The back surface of
the multilayered organic wiring board 50 is provided with solder balls
(external~cohnection termnals) 55 which are electrically connected to the
wiring filnms 52 on the front surface via through-holes 54. The sol der
balls 55 project fromopenings of a solder resist film 56. The

sem conductor chip 51 is sealed with a sealing resin

2 57 together with the gold wires 53. 2 In the above-configured

sem conduct or package 58, the solder balls 55 fornmed on the back surface
are connect ed7t aogethemtddhvithengdiehndi 59 53 n nany cases the
multilayered organic wiring board 50 is called a ball grind array (BGA)
because a nunber d&h ddialeaboretconbignredr semjedndnchon] pdokageah t ke
sem conduct or package 58 using the nultilayered organic wiring board 50 is
cal l ed a BGAspdeleagballs 55 ,On Het@ bacly seriafa prei conpecd@dcitey

the wiring pitch in the conventional sem_conductor package 58,. hecause
a printed wiring board 59. In many cases the multilayered

organic wiring board 50 is called a ball grind array (BGA)
because a number of solder balls 55 are arranged in grid
form, and the semiconductor package 58 using the multilayered
organic wiring board 50 is called a BGA package.

However, there is a certain limit in reducing the wiring
pitch in the conventional semiconductor package 58, because
the electrode pads ;f the semiconductor chip 51 are connected
to the wiring films 52 of the multilayered organic wiring
board 50 by wire bonding. In the case of a semiconductor
package called TCP (tape carrier package), leads are formed
by etching metal foil (copper foil) that is attached to an
insulating film. Therefore, also in this case, due to
restrictions such as one resulting from lead thinning by side
etching, there is a certain limit in increasing the number of
pins.

In view of the above, the present assignee has already
proposed semiconductor packages of an ultra-many-pin
;tructure in which a semiconductor chip is bonded to a novel
lead frame (or lead frame structural body).

Fig. 2 is a side sectional view showing an example of

such semiconductor packages of an ultra-many-pin structure.



the el ectrode pads of the sem conductor chip 51 are connected to the
wring film 52 of the nultilayered organic wiring board 50 by wire .
‘bonding” T Ih the case of a sem conductor package called TCP (tape carrier
package), leads are formed by etching nmetal foil (copper foil) that is
attached to an insulating film Therefore, also in this case, due to
restrictions such as one resulting fromlead thinning by side etching,
there is a certain limt in increasing thesnunber of - pins. In view .
of the above, the present assignee has already proposed sem conduct or
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plurality of electrode pads 62 are forned
of a semiconductor chip 61 along its periphery. A

reinforcement plate 63 is provided outside the semiconductor
chip 61 so as to surround it, and the reinforcement plate 63
defines a paékage external shape. A wiring film 65 is
laminated on thé reinforcement plate 63 through an insulating
bonding layer 64. The wiring film 65 is constituted of a
plurality of leads 66 consisting of inner leads 66a and outer
leads 66b and an insulating film 67 which covers and protects
the outer leads 66b. The tips of the inner leads 66a are
connected to the electrode pads 62 formed on the chip front
surface, and solder balls (external connection terminals) 68
are formed on the outer leads 66b so as to penetrate through
the insulating film 67. A peripheral space of the
semiconductor chip 61 is charged with a sealing resin 69, and
a radiation plate 71 is bonded to the chip back surface and
the reinforcement plate 63 through a heat conductive adhesive
70.

Now, a manufacturing procedure of the above
semiconductor package 60 will be described roughly.

First, to produce a lead frame, a metal base 72 of a
three-layer structure is prepared as shown in Fig. 3A. The

metal base 72 has a structure in which an aluminum film 74 is



the front surface (chip bottomsurface as viewed in Fig. 2) of a

sem conductor chip 61 along its periphery. A reinforcenent plate
63 is pfovided outside the sem conductor chip 61 so as to surround it, and
the reinforcenment plate 63 defines a package external shape. A wring

filme65 is lamnated on the reinforcenent plate 63 through an insulating
bonding layer 64. The wiring film®65 is constituted of a plurality of

| eads 66 consisting of inner |eads 66a and outer |eads 66b and an _
insulating film 67 which covers and protects the outer |eads 66b. The tips
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to the chip back surface and the reinforcement plate 63 throudh a
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the above sem conductor package 60 will be described roughly.

First, to preunfaca éfathérmaealabase & 2 lop e lecofoBytidresppayeplat (NGt Ur e

S prepared as showmn in Fig. 3A The
Then, as shown in Fig. 3C, slits 76 are formed to define a _
lead frame outer shape for each chip. Then, as shown in Fig.
3D, an insulating film 67 is laid on the leads 66, to form a
wiring film 65 constituted of the plurality of leads 66 and
the insulating film 67. At this time, the lead portions
projecting from the insﬁlating film 67 become inner leads 66a
and the lead portions covered with and protected by the
insulating film 67 become outer leads 66b. Subsequently, as
shown in Fig. 3E, an undercoat film of nickel, for instance,
is formed on.the outer leads 66b which are covered with the
insulating film 67, and a solder material 68a is laid on the
undercoat film by electrolytic plating. At this time point,
the solder material 68a has mushrodm shapes.

Thereafter, as shown in Figs. 4A and 4B, the copper
substrate 73, the aluminum film 74, and the nickel film 75 of
the metal base 72 are sequentially removed by selective
etching while an outer ring 77 is left, so that the
respective leads 66 are separated from and made independent
of each other. Then, as shown in Fig. 4C, a reinforcement

plate 63 is bonded to the surfaces of the outer leads 66b



metal base 72 has a structure in which an alumnumfilm74 is

4 formed on the front surface of a substrate (hereinafter called a copper
substrate) 73 made of copper or a copper alloy and a nickel film75 is
formed thereon. Then, as shown in Fig. 3B, a plurality of |eads 66 are
formed on the front surface of the nmetal base 72 by electrolytic copper
plating. Then, as shown in Fig. 3C, slits 76 are forned to define a |ead.
frame outer shape for each chip. Then, asgshown in Fig. 3D, an insulating
film67 is laid on the leads 66, to forma wring film®65 constituted of
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which are covered with the insulating film®67, and a solder material 68a

is |aid on tdtending from the insulating film 67.

Thus, a lead frame 79 before attachment of a
semiconductor chip is completed.

Thereaftér, to attach a semiconductor chip to the above-
produced lead frame 79, the tips of the inner leads 66a are
connected to electrode pads 62 of a semiconductor chip 61
through the bumps 78 as shown in Fig. 5A. Subsequently, as
shown in Fig. 5B, a sealing resin 69 is injected into a
peripheral space of the semiconductor chip 61 and theh cured.
Then, as shown in Fig. 5C, a radiation plate 71 is bonded to
the back surface of the semiconductor chip 61 and the
reinforcement plate 63 through a heat conductive adhesive 70.
Then, as shown in Fig. 5D, the solder material 68a which was
laid by electrolytic plating in the previous lead frame
manufacturing process is shaped by causing it to reflow, to
obtain desired solder balls 68. Finally, as shown in Fig.
5B, the outer ring 77 is separated with the outer
circumference of the reinforcement plate 63 as the boundary,
to complete the semiconductor package 60 shown in Fig. 2.

The semiconductor package 60 realizes an ultra-many-pin
structure beyond the previous limit, because the leads 66 can

be patterned more finely, which results from the fact that



undercoat filmby electrolytic plating. At this tinme point, the solder
materi al 68a has mushroom shapes. Thereafter, as shown in Figs. 4A
and 4B, the ‘copper substrate 73, the aluminumfilm 74, and the nickel film
75 of the netal base 72 are sequentially renoved by selective etching
while an outer ring 77 is left, so that the respective |eads 66 are
separated from and nade i ndependent of each other. Then, as shown in Fig.
4C, a reinforcenent plate 63 is bonded to the surfaces of the outer |eads
66b 6 5 which are covered with the
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in Fig. 4D, bunps 78 are fornmed on the tips of the respective inner |eads
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before attachnment of a sem conductor chip is conpleted. Thereafter,

to attach a7gsem candiledwy thepsemicbadaorve pgrlodyeed0l dad supeeidsd, inhe
tips of the inner |eads 66a are
heat dissipation because the radiation plate 71 is bonded to
the chip back surface side. |

However, even the above ultra-many-pin structure
semiconductor package 60 has the following problems:

(1) Stress-induced breakage likely occurs in the bonding
portion between the chip front surface and the sealing resin
69.

(2) The front sprface of the semiconductor chip 61 is
likely affected by radiations such as a-rays. As a
countermeasure, it is necessary to coat polyimide or the like
on the chip front surface.

(3) It takes time to charge the peripheral space of the
semiconductor chip 61 with the sealing resin 69.

(4) Crosstalk noise likely occurs when the pattern of
the leads 66 is made finer.

(5) The bumps 78 are polluted with a gas generated from
the insulating bonding layer 64 when the bumps 78 are formed
on the tips of the inner leads 66a in the lead frame
manufacturing process.

(6) Since the solder balls 68 are ;btained by shaping
the mushroom-shaped solder members 68a, which are laid by

electrolytic plating in the lead frame»manufacturing process,



connected to el ectrode pads 62 of a sem conductor chip 61
bunps 78 as shown in Fig. 5A Subsequently, as
resin 69 is*injected into a peripheral space of the sem conductor chip 61
and then cured. Then, as shown in Fig. 5C, a radiation plate 71 is bonded
to the back surface of the sem conductor chip 61 and the reinforcenent

pl ate 63 through a heat conductive adhesive 70. Then, as shown in Fig. 5D,
the sol der material 68a which was laid el ectrolytic plating in the
previous |ead frame manufacturing process is shaped by causing it to
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package 60 own I n The sem conduct or package 60 realizes an
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can be patterned nore finely, which results fromthe fact that

above two time points. Therefore, brushing is needed to

t hrough the
shown in Fig. 5B, a sealing

eliminate oxide films prior to the reflowing of the solder
members 68a. There is a possibility that the brushing causes
pieces of the solder members 68a to fall off or the wiring
film 65 to peel off the bonding layer 64.

Fig. 6 is a side sectional view showing aﬁother example
of the semiconductor packages of an ultra-many-pin structure
that have been proposed by the present assignee.

As shown in Fig. 6, a semiconductor chip 162 is disposed
inside an outer ring 161. A plurality of electrode pads 163
are formed on the front surface of the semiconductor chip 162
alohg its peripﬁery. A film circuit 165 is placed on and
fixed to, via a bonding layer 164, a central portion of the
chip front surface which excludes the pad forming region.
The film circuit 165 consists of an insulating film 166 as a
base and lead patterns 167 that are formed within the
insulating film 166. Further, external connection terminals
(solder balls) 168 are provided on the film circuit 165 at
positions corresponding to the ends of the respective lead
patterns 167. Leads 169 extending from the lead patterns 167
come out of the film circuit 165, and lead tips 169%a are

connected to the electrode pads 163 on the chip surface. A



6 the leads 66 are fornmed on the nmetal base 72 by electrolytic copper
plating at the stage of manufacturing the lead frame 79. Further, the

sem conduct ér package 60 is superior in heat dissipation because the
radiation plate 71 is bonded to the chip back surface side. However,
even the above ultra-many-pin structure sem conductor package 60 has the
foll ow ng probl ens: (1) Stress-induced breakage |ikely occurs in the
bondi ng portion between the chip front rface and the sealing resin 69.
(2) The front surface of the sem conductor chip 61 is likely affected by

radi ations g&ifhng aﬁesiﬁr&bnr ils in the? spaR I RA Mthe Iduteér n@mesary
to coat polylnlde or the ike on the chip front surface. (3)
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with the sealing resin 69. (4) Crosstalk noise likely occurs when t he

pattern of théepbRaifigblayermdd,f andr the filn( Birbigiturgs. 78 are pol | uted
with a gas generated ?ron1 the insulating bonding |ayer 64 when the bunps
78 are formed obnthetle ps semilconducter | epdek8§e i rhavind eadhler angbove

manuf act uri ng process.

configuration, the lead patterns 167 including the leads 169
of the film circuit 165 are formed by electrolytic plating
that uses a metal base (not shown), and the external
connection terminals 169 are formed on the lead patterns 167

" also by electrolytic plating. Thus, this semiconductor
package realizes a many-pin structure in which the number of
pins is beyond the limit so far existed. Further, part of
the metal base is 1left as the outer ring 161, which
constitutes the package outer frame. Therefore, the
positional accuraéy between the package outer frame and the
external connection terminals 168 is assured, which enables
éasy execution of an alignment operation during package
mounting. In addition, what is called a CSP (chip size
package) structure is attained in which the package size is
made at the same level as the chip size.

In the semiconductor package shown in Fig. 6, a ground
(GND) line or a power line of a printed wiring board for
package mounting (hereinafter referred to as a package
mounting board) is connected to an electrode pad 163 of the
semiconductor chip 162 via a given external connection

terminal 168 and a corresponding lead pattern 167. However,



(6) Since the solder balls 68 are obtained by shaping the nmushroom shaped
sol der nmenbers 68a, which are laid by electrolytic plating in the |ead
frame ranufacturing process, 7

into a ball shape by the reflow nmethod i mredi ately before the package is
conpl eted, the surfaces of the sol der nenbers 68a are oxidized during a
period of time that el apses between the above two tine points.

Therefore, brushing is needed to elimnate oxide filnms prior to the
reflowi ng of the solder nenbers 68a. TBere is a possibility that the

brushi ng capsess dda%sn Aidhel S I gritssedSaiard aldy ddcwr 4 heasgd ring
filme65 to peel off the bonding | ayer 64. Fig. 6 is a side sectional

vi ew show nghatashiepowcaailine pbtehe iadnbeotheod csumdohaigast bl drecomes
ultra-many-pin structure that have been proposed by the present assignee.
As shown i mistabbe.a Iemiconthaimed cthapt 16Rei seniispoasad tom patskage dok er
ring 161. A plurality of electrode pads 163
improved in this respect.
SUMMARY OF THE INVENTION

The present invention has been made to solve the above
problems, and a first object of the invention is to provide
a semiconductor package which can avoid stress-induced
breakage in the bonding portion on the chip front surface,
can suppress the influence of radiations, and enables high-
speed sealing.

A second object of the invention is to provide a
semiconductor package which can reduce crosstalk noise.

A third object of the invention is to provide a
manufacturing method of a lead frame which allows formation
of high-quality bunps on-the tips of inner leads.

A fourth object of the invention is £o provide a
manufacturing method of a 1lead frame which makes it
unnecessary to perform brushing in causing a reflow éf a
solder material that has been laid on leads by electrolytic
plating.

A fifth object of the invention is to provide a
semiconductor package of an ultra-many-pin structure which

enables a ground line or a power line to be connected from a

package mounting board to an electrode pad of a semiconductor



are formed on the front surface of the sem conductor chip 162 along its
periphery. A filmcircuit 165 is placed on and fixed to, via a bonding

| ayer 164, a central portion of the chip front surface which excludes the
pad formng region. The filmcircuit 165 consists of an insulating film
166 as a base and |ead patterns 167 that are forned within the insulating
film166. Further, external connection termnals (solder balls) 168 are
provided on the filmcircuit 165 at posi§ions corresponding to the ends of
the respective |lead patterns 167. Leads 169 extending fromthe |ead

patterns 1Q?hi;ﬁ0{§¢ DU br1Ehgahhb circuit 165, and lead tips 169a are
connected to the el ectrode pads 163 on the chip surface. A

8 sealing resi mddérdihgs tb tBReSPaaeehelivpgn ter@t efs Iipkovilddd ang the
structure nade up of the sem conductor chip 162, the bonding | ayer 164,

and the filgemicondbcidb. packagel tomphisifgna comtiiconducpaeekanep having

the above configuration, the |lead patterns 167 including the | eads 169
a plurality of electrode pads formed on a peripheral portion
of a front surface of the semiconductor chip and an effective
device region occupying an inside of the peripheral portion;
an insulating; thick-film protective layer laminated on the
effective device region of the semiconductor chip; a |
plurality of leads constituted of outer leads and inner leads
being integral with and extending from the outer leads, the
inner leads having tips being connected to the electrode pads
of the semiéonductof chip; an insulating film for protecting
the outer leads; external connection terminals forméd on the
outer leads; a reinforcement plate provided so as to surround
the semiconductor chip; and 5 séaling.resin'fbr filliﬁg'in a
peripheral space of the semiconductor chip.

In the semiconductor package having the above
configuration, since the thick-film protecti#e lgyer is
laminated on the effective device region of the semiconductor .
chip, the influence of radiations can be suppressed bf the
shielding effect of the thick-film protective iayer even
without subjecting the chip front surface to.ahy'Epating
treatment. Further, since the interposition of tﬁe thick-
film protective layer reduces the space to be charged with

the sealing resin, the resin sealing time can be shortened as



of the filmcircuit 165 are fornmed by electrolytic plating that uses a
netal base (not shown), and the external connection termnals 169 are
formed’on the | ead patterns 167 also by electrolytic plating. Thus,
this sem conductor package realizes a many-pin structure in which the
nunber of pins is beyond the Iimt so far existed. Further, part of the
netal base is left as the outer ring 161, which constitutes the package

outer frane. Therefore, the positional accuracy between the package
outer frame and the external connectionttermnals 168 is assured, which

enabl es  eqRycieXeGiie®] FHhé HHEE oM YiAte e G ivhe RIRIRGNIUEUSY | Ng.
In addition, what is called a CSP (chip size package) structure is

attained i ey Cis téGvopeHageLRi ERei EhibRAEian PO teand vieeValyeds ddttherhi p
si ze. In the sem conduct or package shown in Fig. 6, a ground (G\D)
line or a peweti lanes@aléngri peednyi r sigegeaitdueked paakkakagwurdamg be
(hereinafter referred to as a package nounting board) is connected to an
el ectrode poredé&dtead fhem eerucwihdgctior thie bohddng poetgiorerorexther nediip

connection termnal 168 and a corresponding |lead pattern 167. However,
front surface.

Further, according to the invention, there is provided
a semiconductor package coﬁbrising a semiconductor chip
having a plurality of electrode pads formed on a peripheral
portion of a front surface of the semiconductor chip; a
plurality of leads constituted of outer leads and inner leads
being integral with and extending from the outer leads, the
inner leads having tips being connected to the electrode pads
of the semiconductor chip;.an insulating film for protecting
surfaces on one side of the outer leads; external connection
terminals formed on the outer leads; a conductive
reinforcement plate provided so as to surround the
semiconductor chip, and bonded to surfaces on the other side
of the outér leads through an insulating adhesive layer; a
conduétive outer ring provided so as to surround the
reinforcement plate, and electrically connected to at least
one of the outer leads; and a conduétive paste for filling in
a space between the reinforcement plate and the outer ring.

In the semiconductor package having the above
configuration, by electrically connecting the outer ring to

at least one of the outer leads, say, a grounding outer lead,



9 for a certain signal to be processed, there may occur a case that the
power line potential or the ground potential becones unstable. It is
desired that the sem conductor package be inproved in this respect.
SUMVARY OF THE | NVENTI ON The present invention has been nmade to sol ve
the above problens, and a first object of the inventionis to provide a
sem conduct or package which can avoid stress-induced breakage in the
bondi ng portion on the chip front surfage, can suppress the influence of
radi ati ons, and enabl es high- speed sealing. A second object of the

invention tiget grpuAvife doutéf qeRaducand phekagei nboctenent! glate are
crosstal k noi se. A third object of the invention is to provide a

manuf act ur i @pedet hedl by admsstfedineoWdadh abthes fudrarathen oudfer ring.
hi gh-quality bunps on the tips of inner |eads. A fourth object of the
i nvention iBht®, praovindezos tmaipf adinwd tigreretifeod rel 14 deehd ifr awbiwhi cbhenkes

It unnecessary to performbrushing in causing a reflow of a
insulating bonding layer (@ielectric) is interposed between
the plurality of .leads (strip conductors) and the
reinforcement plate (grounding plane), whereby crosstalk
noise can be reduced.

Further, according to the invention, there is provided
a manufacturing method of a lead frame, comprising the steps
of forming a plurality of leads on a surface of a metal base
of a laminated structure by metal plating; separating the
plurality of leads from each other by selectively removing
the metal base by etching; and forming bumps on tips of the
respective separated leads, and then bonding a reinforcement
plate to 1lead surfaces excluding bump forming regions
thereof.

In the above lead frame manufacturing method, since the
bumps are formed before the reinforcement plate is bonded to
the 1ead_suifaces, the bumps are never polluted by a gas
generated from a bonding layer for bonding of the
reinforcement plate.

Further, according to the invention, there is provided
a manufacturing method of a lead frame, comprising the steps
of forming a plurality of leads on a surface of a metal base

of a laminated structure by metal plating; covering given



sol der material that has been laid on |leads by electrolytic plating.
Afifth object of the invention is to provide a sem conductor package of
an ultra-mahy-pin structure which enables a ground line or a power line to
be connected froma package nnuntlng board to an el ectrode pad of a

sem conduct or 10 chip in a stable
manner . According to the invention, there is provided a

sem conduct or package conprising a sem conductor chip having a plurality
of electrode pads forned on a peripheral &3rtion of a front surface of the
seni conduct gegibng @Td tre eléads i wethdani dasudgitdmgoddilmy; nondnlagsndeaof
the peripheral portion; an insulating, thick-filmprotective |ayer
| am nat ed osofider emfadririeel dewncethegi deadis th&fﬁgﬁﬂ&ﬂﬂUpOsittbhp by
plurality of |eads constituted of outer |eads and inner |eads being
i ntegral w elemtdodytdmlipd@ timgnwilith bheeinsebatinghtilm used as a mask,
and, immediately thereafter, shaping the solder material into
ball shapes by reflowing.

In the above lead frame manufacturing method, since the
solder material is shaped into balls by reflowing immediately
after it is laid on the leads at the given positions by
electrolytic plating, there occurs almost no oxidation of the
solder material over time. Therefore, it is not necessary to
perform brushing prior to the reflowing.

According to another aspect of the invention, there is
provided a semiconductor package comprising a conductive
outer ring; a semiconductor chip having a plurality of
electrode pads on a peripheral portion of a front surface of
the semiconductor chip and disposed inside the conductive
outer ring; a film circuit disposed and formed on the side of
the front surface of the semiconductor chip; a plurality of
external connection terminals formed on the film circuit so
as to project therefrom; first leads for electrically
connecting part of the electrode pads formed on the
semiconductor chip to part of the external connection
terminals fo.rmed on the film circuit; a second lead for

electrically connecting a grounding or power supply electrode

pad among the electrode pads formed on the semiconductor chip



I nner | eads having tips being connected to the el ectrode pads of the
sem conductor chip; aninsulating filmfor protecting the outer |eads;
external connection terminals forned on the outer |eads; a reinforcenent
pl ate provided so as to surround the sem conductor chip; and a sealing
resin for filling in a peripheral space of the sem conductor chip.

In the sem conductor package having the above configuration, since

the thick-filmprotective |ayer is Ianhqated on the effective device
region of the sem conductor chip, the influence of radiations can be

suppressed by the othiel ding;efd aHird Il ttvEkeied i peal gt bvankayehgeven
W t hout subjecting the chip front surface to any coating treatnent.

Further, siaceytdindirigr pasipower okuppdyt hexkerndl| mnqpmeEcciove teaydnal
reduces the space to be charged with the sealing resin, the resin sealing
ti me can beasbogt éhed essternal connectiophtekFwiniads, Zirmedtor thentfilm
surface of the sem conductor chip is covered with the thick-film
protective péy@piﬁaﬁneﬁhe outer ring; and a conductive stage bonded to
a back surface of the semiconductor chip and the outer ring
through respective conductive bonding layers.

In the semiconductor package having the above
configuration, the grounding or power supply electrode pad is
short-~circuited with the chip back surface via the second
lead, the outer ring, and the conductive stage, and the
grounding or power supply external connection terminal is
short-circuited with the chip back surface via the third
lead, the outer ring, and the conductive stage. As a result,
the chip back surface serves as the common ground or power
supply, and the outer ring and the conductive stage that are
connected to the chip back surface have the same potential.
Therefore, a grounding liﬁe or a power line from a package
mounting board can be connected to the electrode pad of the
semiconductor chip in a more stable manner.

BRIEF DESCRIPTION OF THE.DRAWINGS

Fig. 1 is a side sectional view showing a conventional
BGA package;

Fig. 2 is a side sectional view showing an example of a

semiconductor package of an ultra-many pin structure;

Figs. 3A-3E and Figs. 4A-4D show a manufacturing process



than a sealing resin, stress-induced breakage can be prevented from
occurring in the bonding portion on the chip front surface. Furt her,
according to the invention, there is provided a sem conductor package
conprising a sem conductor chip having a plurality of el ectrode pads
formed on a peripheral portion of a front surface of the sem conductor
chip; a plurality of |eads constituted of outer |eads and inner |eads
being integral with and extending fromthe outer |eads, the inner |eads
having tips being connected to the el ectrbde pads of the sem conductor
chip; an insf & ilegad iflnante msaEdtiec ttheg semichades tor packsige off Rilgs Qut er
| eads; external connection termnals forned on the outer leads; a
conductive reinfRigeneApbht eshewvi dedmapufacturingr opmecesé of the
sem conductor chip, and bonded to surfaces on the other side of the outer
| eads t hr ougtemicondutter nppakaesi 96 Figer2ia conductive outer ring
provided so as to surround the reinforcenent plate, and electrically
connected to at IBkGt 6 ke HSLdR saRtdonah gdew fhoyithAnather gramp e,
filling in a_space pbetween the rejnforcenent plate and the outer .ring.
In the serREohdBRRLrONPUCkayeP2f&RPRgOLt AR uiﬁ&?émangbﬁFWb&ﬁ£H9£ﬂrﬁﬁ/
electrically Connﬁfél. G t{]g %Ut SELY rJs%cttc}.onal view of a semiconductor
package according to an embodiment of the invention.
Figs. 8B8A-8E and 9A-9D show a manufacturing process of a
lead frame used in the semiconductor package of Fig. 7;
Figs. 10A-10E show a manufacturing processing of the

semiconductor package of Fig. 7;

Fig. 11 1is a graph comparing crosstalk noise
characteristics;

Figs. 12A and 12B are a partial plan view and a side
sectional view, respectively, showing an application example
of the semiconductor package of the embodiment;

Fig. 13 is a side sectional view showing a semiconductor
package according to a second embodiment of the invention;

Fig. 14 is a plan view of the semiconductor package of
Fig. 13;

Fig. 15A~15H show a manufacturing process of a lead
frame used in the semiconductor package of Fig. 13;

Figs. 16A-16E show a manufacturing process of the

semiconductor package of Fig. 13; and



at | east one of the outer |eads, say, a grounding outer |ead,

12 the grounding outer |ead and the reinforcenent plate are electrically
connected to each other via the outer ring. Thus, a mcrostrip structure
is realized in which the insulating bonding |layer (dielectric) is

I nterposed between the plurality of |eads (strip conductors) and
the reinforcenent plate (grounding plane), whereby crosstal k noise can be
reduced. Further, according to the invention, there is provided a
manuf acturing method of a lead frame, comfising the steps of fornmng a
plurality of 1eagpeon 3 suthafgeebaLiPldlonniss 1Ryladi Ralephediciar e
by netal platlng;.%eparatlng the plufality of |eads fromeach ot her by

sel ecti vel y 4 ARV NG enli ¥ iR o hafd e €4666P8indNeof AHE NpnwewPBoRNiEi PS
of the respective separated | eads, and then bonding a reinforcenment plate
to | ead surfgaree@Xshudi g riewin boamdng regi ons thereof.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention will be hereinafter
described in detail with reference to the accompanying
drawings.

Fig. 7 is a side sectional view of a semiconductor
package according to an embodiment of the invention.

In the illustrated configuration of a semiconductor
package 1, a plurality of electrode pads 3 are formed on the
front surface (chip bottom surface as viewed in Fig. 7) of a
semiconductor chip 2 aloﬁg its periphery, and the inside of
the pad forming region is made an effective device region 4.
An insulating, thick-film protective layer 6 having a bonding
layer 5 as a base is laminated on the effective device region
4 of the semiconductor chip 2.

Oon the other hand, a reinforcement plate 7 is provided
outside the semiconductor chip 4 so as to surround it. A
wiring film 9 is laminated on the reinforcement plate 7
through an insulating bonding layer 8. The wiring film 9 is
constituted of a plurality of leads 10 consisting of inner
leads 10a and outer leads 10b and an insulating film 11 which
covers and protects the outer leads 10b. The inner leads 10a

are integral with and extend from the outer leads 10b. The



In the above | ead frame manufacturing nethod, since the bunps are forned

before the reinforcenent plate is bonded to the |ead surfaces, the bunps
are never pol luted by a gas generated froma bonding | ayer for bondi ng of
the reinforcenment plate. Furt her, according to the invention, there
I's provided a manufacturing nethod of a lead franme, conprising the steps

of formng a plurality of |leads on a surface of a netal base of a

| am nated structure by nmetal plating; covering given

13 regions of the leads with an insulatihg film and laying a sol der

material oncips beadheatiiasen enss tioasaby cehaettelyttoc tHeatébgcuiodet he
insulating fiTmused as a nmask, and, immediately thereafter, shaping the

sol der matephak iNtef hald sémpesndyctef! ehiipy.2.  On | hhehetdteay ehardd
frame manufacturing nethod, since the solder material is shaped into balls

by ref |owi egtetwadi at@iyectionr tewminalsi dldnarke faxmed aont Hdigyi Quker
Posttions b{eads 10b so as to penetrate through the insulating film 11.

In addition, a condﬁctive outer ring 13 is provided
outside the reinforcement plate 7 so as to surround it. At
least one of the outer leads 10b extends onto the outer ring
13 and the extended portion is electrically connected the
latter. A sealing resin 15 fills in a peripheral space of
the semiconductor chip 2 with the thick-film protective layer
6 and a reinforcement tape 14 on the insulating film 11
s;rving és dams. A space between the reinforcement plate 7
and the outer ring 13 is charged with a conductor paste 16.
A radiation plate 18 is bonded to the back surface (chip top
surface as viewed in Fig. 1) of the semiconductor chip 2 and
the reinforcement plate 7 through a heat conductive adhesive
17. Degassing holes 19 communicating with the space charged
with the sealing resin 15 penetrate through the radiation
plate 18 in its central portion.

Next, a description will be made of a manufacturing
procedure until completion of the semiconductor package 1
including a manufacturing method of a lead frame according to
the invention.

First, as for manufacture of a lead frame, a metal base

20 which is a laminate plate of a three-layer structure is



el ectrolytic plating, there occurs al nbost no oxidation of the solder
materi al over tine. Therefore, it is not necessary to perform brushing
prior “to the reflow ng. Accordi ng to anot her aspect of the invention,
there is provided a sem conductor package conprising a conductive outer
ring; a sem conductor chip having a plurality of electrode pads on a
peri pheral portion of a front surface of the sem conductor chip and

di sposed inside the conductive outer ringg a filmcircuit disposed and
formed on the side of the front surface of the sem conductor chip; a
plurality obrepatrednads coimoaat i bm Fégni n@ds f dPmedmertatlhebdseém2f rhast aso
as to project therefrom first |eads for electrically connecting part of
t he el ect r os¢yedareorhihioed hey Sernmépgdaat erlumbinn of pbrt 2é8f handng a
external connection termnals forned on the filmcircuit; a second |ead

for el ectritédigkpessnfdcalRPt JrivurR ngher Lpenkr sUGEpre afedt sybstrgse
anong the el ectrqde pads fqyne on the senLcOnduct05 ﬁ?L&, ]
(hereinafter called a copper substrate) 21 having a thickness

of about 150 pm and made.of copper of a copper alloy by
evaporation, for instance, and forming thereon a nickel film
23 having a thickness of about 2 pm.

Among the above layers, the copper substrate 21 itself
will not constitute any leads and will finally be removed
except an outer ring portion (described later). However, the
copper substrate 21 is indispensable for formation of a very
fine lead pattern. The aluminum film 22 corresponds to an
etching stopper film to prevent the front side of the metal
base 20 from being etched when the copper substrate 21 will
be etched in a later step. On the other hand, the nickel
film 23 corresponds to a plating undercoat film, i.e., an
undercoat film for electrolytic plating for forming leads on
the front surface of the metal base 20.

As for the metal base 20, for instance, a chromium £ilm
of about 0.5 pm in thickness may be formed as a close contact
film between the aluminum film 22 and the nickel fiim 23 to
improve the adhesiveness of these films. As for the etching
stopper film, a nickel film may be formed instead of the
aluminum film 22. As for the plating undercoat film, a

copper thin film may be formed instead of the nickel film 23.



14 to the outer ring; athird lead for electrically connecting a grounding
or power supply external connection term nal anong the external connection
term-nal s*formed on the film circuit to the outer ring; and a conductive
stage bonded to a back surface of the sem conductor chip and the outer
ring through respective conductive bonding | ayers. In the

sem conduct or package having the above configuration, the grounding or
power supply electrode pad is short-circui9ed with the chip back surface
via the second I|ead, the outer ring, and the conductive stage, and the

groundi ng or powerh&hppay shbenndh EDHNESB| o pRurahityiSf béads - T r cfoi ed
with the chip back surface via the third |ead, the outer ring, and the
conducti ve siageande,a copper , lehde i paback si0 f gme iger thdckneisisg caneon
ground or power supply, and the outer ring and the conductive stage that
are connect édrmedt ha dhiep izt ssurfface hafethaemesnd pasentd®l .i.e., on
Therefore, a grounding |line or a power line froma package nounting board
can be connethed fxpnrte suxfacedefpatiher niekekediiddhd?d.or byhi peleckivere

st abl e manner. . . BRI EF DESCRI PTI ON OF THE DRAW NGS . Filg. 1
is a side sePlpsABg-vi &F HHhd nkine conveheprsharnepef fdi&dpads 10 is so

formed as to extend to an outer ring portion (described
later). The selective plating is performed such that after
the front surface of the metal base 20 is selectively covered
with a resist pattern, electrolytic copper plating is
performed with the resist pattern used as a mask. As a
result, the leads 10 are obtained which have superior film
quality and a fine pattern.

Then, as shown in Fig. 8C, slits 24 for defining a lead
frame outer shape for each chip and holes (not shown) for
facilitating the manufacture are formed by performing
selective etching on the metal base 20 from both front and
back sides.

Then, as shown in Fig. 8D, an insulating film 11 (for
instance, a polyimide film of about 25 um ih thickness) is
laid on portions to become outer leads 10b of the plurality
of leads 10 formed by selective plating, and a ring-like
reinforcement tape 14 is bonded to the insulating film 11.
The lead portions projecting from the insulating film 11
(i.e., reinforcement tape 14) correspond to inner leads 1l0a.

A part 1lla of the above-mentioned thick-film protective layer



Fig. 2 is a side sectional view show ng an exanple of a sem conduct or

package of an ultra-many pin structure; Figs. 3A-3E and Figs. 4A-4D
show a nanufacturlng process ' 15 of a
| ead frame used in the sem conductor package of Fig. 2; Fi gs. 5A-5E

show a manufacturing process of the sem conductor package of Fig. 2;

Fig. 6 is a side sectional view show ng another exanple of a sem conductor
package of an ultra-nmany pin structure; Fig. 7 is a side sectiona
view of a sem conductor package accordiﬁ@ to an enbodi ment of the

i nventi on. fgmﬁd 86-8E & dbaAlﬁPe EQW mmn%acmmat&hgcﬁanp&1a

| ead frane useg I'n the sem con uctor age of ; 10A- 10E
show a manuf gelaurddigs oK oeeﬁipnga&i‘dltﬁaf ré@ﬂbﬁpn@u%%hpwf@e @ﬁeFllﬁne?:

Fig. 11 is a graph conparing crosstalk "noise characteristics;
Figs. 12A andaddBazee oppeddd alo Maath weweand a side

At this stage, a wiring film 9 consisting of the
plurality of leads 10 and the insulating film 11 is
constructed on the metal base 20.

Then, as shown in Fig. 8E, external connection terminals
12 (for instance, solder balls) are formed on the outer leads
10b which are covered with and protected by the insulating
film 11 by using the insulating film 11 as a mask. The
external connection terminals 12 are obtained by forming a
nickel undercoat film of about 110 um in thickness on
portions of the outer leads 10b exposed through the
insulating film 11 by electrolytic plating, for instance,
then laying a solder material (a tin-lead alloy) of about 230
pm in thickness on the undercoat film by electrolytic
plating, and finally shaping the solder material into balls
by causing it to reflow.

Subsequently, as shown in Fig. 9A, the copper substrate
21 of the metal base 20 is removed by selective etching such
that an outer ring 13 is left inside the slits 24. 1In fhis
etching, only the copper substrate 21 is removed since the
aluminum film 22 acts as an etching stopper.

_Then, as shown in Fig. 9B, the aluminum film 22 of the

metal base 20 is removed by selective etching and also the



sectional view, respectively, showing an application exanple of the

sem conduct or package of the enbodi nent; Fig. 13 is a side sectiona
vi ew showi ng a sem conductor package according to a second enbodi nent of

t he i nventi on; Fig. 14 is a plan view of the sem conductor package of
Fig. 13; Fi g. 15A-15H show a manufacturing process of a lead frane
used in the sem conductor package of Fig. 13; Figs. 16A-16E show a
manuf act uri ng process of the sem conductor package of Fig. 13; and

16 Fig. 17 schematically shows a cel A} ar tel ephone in which a

sem conduct ah citeli €& Jac Q¥ disngrdnmudte byh\erleahive etchingd so thatr thet
boar d. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Enbodi ment s

of the preseespeatdviel deadd |1bartersspafated feenrandonade déndepentient
reference to the acconpanying draw ngs.
of each other. Although Fig. 9B is drawn such that the
insulating film 11 and the part 1lla of the thick_-film
protective layer 6 are separated from each other, actually
they are connected to each other by suspension portions (not
shown) that are integral with the insulating film 11.

then, as shown in Fig. 9C, aluminum bumps 25 are formed
on the tips of the respective inner leads 10a extending from
the insulating film 11 by sputtering or evaporation, for
instance.

Then, as shown in Fig. 9D, a reinforcement plate 7 is
bonded to the surface of the outer leads 10b which are
protected'by the insulating film 11 through an insulating
bonding layer 8. In the bonding of the reinforcement plate
7, the inner circumference of the outer ring 13, which was
formed above by selective etching, can be used as an
alignment reference.

Thus, a lead frame 26 before attachment of a
semiconductor chip is completed.

In the above lead frame manufacturing method, the
reinforcement plate 7 is bonded through the insulating
bonding layer 8 after the bumps 25 are formed on the tips of
the inner leads 10a. Therefore, a problem can be avoided

" that the bumps 25 would otherwise be polluted by a gas



Fig. 7 is a side sectional view of a sem conductor
enbodi ment of the invention. In the illustrated configuration of a
sem conductor package 1, a plurality of electrode pads 3 are formed on the
front surface (chip bottomsurface as viewed in Fig. 7) of a sem conductor
chip 2 along its periphery, and the inside of the pad formng region is
made an effective device region 4. An insulating, thick-filmprotective

| ayer 6 having a bonding layer 5 as a base is lam nated on the effective
device region 4 of the sem conductor chZp 2. On the other hand, a

rei nforcemgpl, Dl at&y 7¢smPthd dftsu Dt Bh§ e bbd i HiyT Xeppeiti CBoiduatiing dowp as
to surrouna it. A wring film9 is |amnated on the reinforcement plate 7
t hrough an Mﬁh&@iémg&p@ﬁdiﬂgthawe; QurIhg Wiluimigui lewapomatiommptituted of
a plurality of leads 10 consisting of inner Ieads |0a and outer |eads |0b
and an insul ati neufther1linhihe abover deadd framtee otanuftac bur ng | matkod pb.
The inner leads I0a are integral wth and extend fromthe outer |eads |Ob.
The the solder material is shaped into the final form (balls) by

package according to an

reflowing immediately after the solder material is laid on
the outer leads 10b by electrolytic plating. Since there
occurs almost no deterioration (oxidation etc.) over time of
the solder material, it is not necessary to perform brushing
prior to the reflowing. As a result, failures that would
otherwise be caused by brushing (falling off of a ball,
peeling of the wiring film 9, etc.) can be avoided.

Next, as for attachment of a semiconductor chip, as
shown in Fig. 10A, a semiconductor chip 2 is bonded (die
bonding) to the part 1la of the thick-film protective layer
6 provided in the chip bonding region through a bonding layer
of, for instance, 50-150 um in thickness while alignment
between the_semiconductor chip 2 and the lead frame 26 is
made. In thié state, the thick-film protective layer 6
having the bonding layer 5 as a base is laminated on an
effective device region 4 of the semiconductor chip 2, and
the tips (bumps 25) of the inner leads 10a are opposed to
corresponding electrode pads 3 of the semiconductor chip 2.

Then, as shown in Fig. 10B, the tips of the respective
inner leads 10a are bonded to the electrode pads 3 of the

semiconductor chip 2 through the bumps 25 by single point

7



17 tips of the inner |eads 10a are connected to the el ectrode pads 3 of
the sem conductor chip 2. On the other hand, external connection
termnals 12 are formed on the outer |eads 10b so as to penetrate through
the insulating film 11. In addi tion, a conductive outer ring 13 is
provi ded outside the reinforcenment plate 7 so as to surround it. At |east
one of the outer |eads 10b extends ontojyighe outer ring 13 and the extended
portion is eIectricaIIy connected the latter. A sealing resin 15 fills in
a peri pheral ace of the sem conductor chip 2 with the thick-film
protectlvel? NgS6 and a reinforcenent tape 14 on the insulating film 11

serV|ng as dans._ A space betmeen t he reinforcenen ate 7 dt outer
ring 13 is char d@lf% 13 & ’E‘&ﬂﬂu%’t‘o?lgasf‘gcma sﬁaﬁégﬂafﬁéﬁ"pl %t "‘fg‘

bonded to the back surface (c surface as vi.ewed i of the
Br st o

semdconductab‘ghc?l?of)‘yz BRE Mt h%rr«5 n?g}&gﬂﬁﬁt e A% hFBGS hehptc 4
t 1 t
L e B e

LI TR g resin pene the ate
18 in its coplyal, Mt'vﬁ{breb  the 1%? é%ﬂré!"" élfr vf(if
manuf act uri ng procedure unty e sen1con package 1
- each other. Further, the space between the reinforcement

plate'7 and the outer ring 13 is charged with a conductor
paste 16 such as a silver paste or a copper paste and the
conductor paste 16 is then cured, whereby the reinforcement
plate 7 and the outer ring 13 are integrated with each other.
In the potting of the sealing resin 15, the thick-film
protective layer 6 on the chip 2 and the reinforcement tape
14 on the insulating film 11 serve as dams for stopping the
resin.

Then, as shown in Fig. 10D, a radiation plafe 18 is
bonded to the back surface of the semiconductor chip 2 and’
the reinforcement plate 7 through a heat conductive adhesive
17.

Finally,‘as shown in Fig. 10E, unnecessary portions are
removed with the outer circumference of the outer ring 13 as
the boundary. Thus, the semiconductor package 1 shown in
Fig. 7 is completed.

In the semiconductor package 1 having the above
ceﬁfiguration, since the thick-film protective layer 6 is

laminated on the effective device region 4 of the



i ncl udi ng ‘a manufacturing nethod of a |l ead frane according to t he

i nvention. First, as for manufacture of a lead frame, a netal base
20 whiich is a lanmnate plate of a three-layer structure is
18 prepared as shown in Fig. 8A The metal base 20 has a structure

obtained by formng an alum numfilm 22 having a thickness of about 3
[err]mon the front surface of a substrate (hereinafter called a copper
substrate) 21 having a thickness of about, 150 [err] m and nade of copper of

Y

a copper alloy by evaporation, for instance, and form ng thereon a nickel
film 23 hasenicenddttdnesisipf2 pbxhe shieldimg effect Anbriché hch iadlovii 1m
the copper substrate 21 itself wll not constitute any | eads and
wi Il final lprdeeceioyetayexcéptaansoppeessi tfepdmfilorencesef i tratidttiens .

| ayers,

However,

t he

copper substrate 21 is indispensable for formation of a very

fine | ead psucleras FhoaysuEvvenmvWithowp coatimpohbbes chipn franthiswriacmper
filmto prevent the front side of the netal
with any film such as a polyimide film. Further, since the

interposition of the thick-film protective layer 6 greatly

reduces the space to be charged with the sealing resin 15,

the resin sealing time can be shortened as much. Further,

since the front surface of the semiconductor chip 2 is

covered with the thick-film protective layer 6 (in the

conventional technique, with a sealing resin), breakage can

be prevented from occurring in the bonding portion between

the sealing resin 15 and the chip front surface due to

thermal stress in the package 1.

In addition, by electrically connecting the conductive

outer ring 13 to at least one of the outer leads 10b, say, an

outer lead 10b for grounding, and charging the space between

the outer ring 13 and the reinforcement plate 7 with the

conductor paste 16, the grounding outer 1lead 10b . is

electrically connected to the reinforcement plate 7 via the

outer ring 13. Thus, a microstrip structure is realized in

which the insulating bonding layer 8 (dielectric) is

interposed between the plurality of 1leads 10 (strip

conductors) and the reinforcement plate 7 (grounding plane).

As a result, crosstalk noise can be reduced as a measure for

increasing the device operation speed.



base 20 from bei ng etched when the copper substrate 21 will be etched in a
later step, On the other hand, the nickel film23 corresponds to a

pl ati ng undercoat film i.e., an wundercoat filmfor electrolytic plating
for forming leads on the front surface of the netal base 20. As for
the metal base 20, for instance, a chromumfilm of about 0.5 [err]min

t hi ckness may be forned as a close contact filmbetween the alum numfilm
22 and the nickel film23 to inprove tQﬁﬁadhesiveness of these filns. As
for the etching stopper film a nickel | m may be fornmed instead of the

al um num fi | m 2Zncidentally héFig atliilnghowgeacvasult|of an expgdmert; Adnfi| m
may be forned instead of the nickel film 23.

19 Therhichs asieempani sony oBErosshiakkanais e wase fgsie) betisen casesnce,

copper | eads of about 30 [err]min_ thickness) arg §3ﬁ{n§d on the frant
surface of Whreethe sHUBing ¢GNDj, outer 1163 at® &legteisaddyr

}c isl rsn 023’ bycosrgarlléaé:éé(y %o ptl_}?et iPeqiangréer}litesné ipriedteat7 I(%Do_rie aqd Wfﬁdne-%s 10
‘ and a case where they are nbt electrically connected to each
other (NO-GND) by using a signal of 200 MHz.

In Fig. 11, "W/GND-1" and "W/GND-2" represent cases
where the thickness of the dielectric (insuléting bonding
layer 8) is 150 pm and 50 um, respectively. Measurements
were made for three patterns in which the length of the leads
(signal transmission paths) is 10 mm, 5 mm, and 2 mm.

As seen from Fig. 11, compared to the case of "NO-GND,"
a crosstalk noise reduction effect of about 40% is obtained
in the case of "W/GND-1" and that of about 70% is obtained in
the case of "W/GND-2."

The above result also evidences that the crosstalk noise
can greatly be reduced by realizing the above-described
microstrip structure.

Further, the oﬁter ring 13, whose relative position with
respect to the external connection terminals 12 is assured,
constitutes the package outer frame. Therefore, as for
alignment with a package mounting printed circuit board or
the like, a high-precision alignment can be established
between the exﬁernal connection terminals 12 of the package

side and a land portion of the printed circuit board side



formed as to extend to an outer ring portion (described later). The

selective plating is perfornmed such that after

nmet al”

copper plating is perforned with the resist pattern used as a mask.

result,

the | eads 10 are obtai ned which have superior film quality and a

fine pattern. Then, as shown in Fig. 8C, slits 24 for defining a
frame outer shape for each chip and holgﬁ%(not shown) for facilitating

manuf acture are formed by performng

20 from bothefe bt bnd posddid asiides. the outken, rabgshd threpgh gimagg
insulating film1l (for instance, a polyimde filmof about 25 [err]min
t hi ckness) recogmidiom @orthendike-.becone outer |eads |10b of the plurality

s . . the front surface of the
base 20 is selectively covered wth a resist pattern, electrolyt

iC
As a

| ead
t he

ctive etching on the netal base

of leads 10 forned by sel ective Blatln and a ring-like .reinforc

}ape lﬁ i s bondeBig®. t heAi aBd| AR nglﬂuﬁﬁrffe ath&H Hoten dﬁ§aﬂpg?e%%|ng
romthe insulating film11l (i. o9 | c nt.tape 14)_corre

:nner | eadstheasempcpadpcter BP JCéSﬁ% rﬁﬁﬂﬂﬁﬁ§) )€+?ﬁ1p§98ec fve
ayer

12B are a partial plan vieW' and a side sectional view
thereof.

The semiconductor package 1 shown in Fig. 12A and 12B
has a feature that dummy patterns 27 for reinforcement are
embedded in the thick-film protective layer 6 which is
laminated on the effective device region 4 of the
semiconductor chip 2. The dummy patterns 27 can be embedded
in the thick-film protective layer 6 by forming those by
electrolytic plating at the same time as the plurality of
leads 10 in manufacturing the lead frame, covering those ﬁith
the portion 1la of the insulating film 11, and bonding the
bonding layer 5 to the portion 1la in the chip attachment
step. To link the insulating film 11 gnd the thick-film
protective layer 6 to each other, suspension portions 11b
which are integral with the insulating film 11 extend from
the four corners of the thick-film protective layer 6.
Suspension leads 28 for reinforcement also bridge the
insulating film 11 and the thick-film protective'layer 6
along the suspénsion portions 11b. Further, suspension leads
29 for reinforcement bridge the insulating film 11 and the

respective sidelines of the thick-film protective layer 6.



20 6 is fornmed so as to be integral with the insulating film1l in a
regi on (chip bonding region) through which the inner |eads are opposed to

each ot her. At this stage, a wiring film9 consisting of the
plurality of leads 10 and the insulating film21l is constructed on the
met al base 20. Then, as shown in Fig. BE, external connection

termnals 12 (for instance, solder balls) are forned on the outer |eads
| Ob which are covered with and protected?by the |nsulat|ng f|In111 by
using the insulating film1l as a mask. The external F 3g|on

term nal s 12ikg cthpt Armey W%Fﬁsn&"a trh%k%‘l's%%lﬂ%a}e? f ago#® 110

th I Ob dth h th
 nsul ati ng 7K 19 Fanpedt B FORRR il B1aiae AcEaRCa RO pahe 19 I o

sol der matefia tin- | 1 oy) of about 230 [err]n1in t hi ckness on the
under coat f ?ﬁé%yfglé%t% ?g?ﬁ plating, and finally shaping the sol der

maerial into bakhs chY CBURIRGnbhotB: Chhtitage 1 THRIRAHCNY. dfordown

t he copper su
configuration, since the dummy patterns 27 are embedded

inside the thick-film protective layer 6,
expansion/contraction of the thick-film protective layer 6
due to a temperature variation can be suppressed. Since this
reduces thermal stress inside the package 1 during or after
the package mounting, the reliability of the semiconductor
package 1 can be increased. Further, the provision of the
dummy patterns 27 makes it possible to prevent deformation of
the thick-film protective layer 6 before attachment of the
semiconductor chip 2.

Fig. 13 is a side sectional view of a semiconductor
package according to a second embodiment of the invention,
and Fig. 14 is its plan view.

As shown in Figs. 13 and 14, a semiconductor chip 102 is
disposed inside an outer ring 101 having a laminate
structure. A plurality of electrode pads 103 are formed on
the front surface (top surface in Fig. 13) along its
periphery. A film circuit 105 is placed on and fixed to, via
a bonding layer 104, a central portion of the chip front
surface which excludes the pad forming region. The film

circuit 105 consists of an insulating film 106 as a base and



21 of the netal base 20 is renoved by selective etching such that an outer
ring 13 is left inside the slits 24. In this etching, only the copper
substrate 21 is renoved since the alumnumfilm22 acts as an etching

st opper. Then, as shown in Fig. 9B, the alum numfilm 22 of the

metal base 20 is renoved by sel ective etching and al so the

21 nickel film23 is renoved by selectiég etching, so that the respective
| eads 10 are separated from and made in pendent of each other. Although
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I nstance. the film circuit 105 at positions corresponding to the ends
of the respective lead patferns 107. The bonding layer 104
has proper elasticity, thereby serving as a buffer member for
protecting the device forming region inside the pad forming
region of the semiconductor chip 102 as well as bonding
together the parts concerned.

The insulating film 106 as the base of the film circuit
105 is generally rectangular as viewed from above. A
plurality of leads (hereinafter referred to as first leads)
109 extend from the four sidelines of the insulating film
106, and suspension leads 110 extend from its four corners.
On the other hand, second leads 111 and third leads 112
extend from the outer ring 101 in parallel with the first
leads 109. The first leads 109 come outward as extensions of
the lead patterns 107 that are disposed within the insulating
film 106 to electrically connect the electrode pads 103 that
are formed on the semiconductor chip 102 to the external
connection terminals 108 on the film circuit 105. Tips 109a
of the first leads 109 are connected to the electrode pads
103 of the semiconductor chip 102. On the other hand, the
second leads 111 extend from the inner periphery of the outer

ring 101 toward the insulating film 106 to electrically



Then, as shown in Fig. 9D, a reinforcenent plate 7 is bonded to the
surface of ,the outer |eads |Ob which are protected by the insulating film
11 through an insulating bonding layer 8. In the bonding of the
reinforcenent plate 7, the inner circunference of the outer ring 13, which
was formed above by sel ective etching, can be used as an alignnent

r ef er ence. Thus, a lead frame 26 before attachnent of a

sem conductor chip is conpl et ed. | 29t he above | ead frane

manuf acturing nmethod, the reinforcenent plate 7 is bonded through the
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the inner leads 10a. Therefore, a problem can be avQi ded hat .t he bunps
25 woul 0 ol HEAGHERADPBIF| d0dd TFngdyen the semiconductor chip 10¥ &'
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lead frame gg“%@é@é&rngtnga¥$unding electrode pads 103a. The third
leads 112 bridge the insuléting film 106 and the outer ring
101 to electrically connect grounding external connection
terminais 108a among the plurality of external connection
terminals 108 formed on the film circuit 105 to the outer
ring 101.
In addition to the above components, a conductive stage
114 is bonded to the outer ring 101 and the back surface of
the semiconductor chip 102 through conductive bonding layers
113a and 113b, respectively. The_conductive bonding layers
113a and 113b are made of a condﬁctive adhesive, a conductive
paste, a conductive adhesive tape, or the like. The
conductive stage 114 is made of a conductive material such as
copper or aluminum, and has, in the illustrated example, a
generally concave sectional shape that conforms to a level
difference between the outer ring 101 and the semiconductor -
chip 102. The conductive gtage 114 is bonded to both of the
outer ring 101 and the semiconductor chip-lb2 such that the
top face of the peripheral portion of the conductive stage
114 is bonded to the outer ring 101 through the conductive
bonding layer 113a and the bottom of the concave conductive

stage 114 is bonded to the back surface of the semiconductor



the solder material is shaped into the final form(balls) by reflow ng

I mrediately after the solder material is laid on the outer |eads | Ob by

el ectrolytic plating. Since there occurs alnbst no deterioration
(oxidation etc.) over tinme of the solder material, it is not necessary to
perform brushing prior to the reflowing. As a result, failures that would
ot herwi se be caused by brushing (falling off of a ball,  peeling of the
wiring film9, etc.) can be avoi ded. 30 Next, as for attachnment of a
sem conduct or chi s shown in Fig. A, a sem conductor chip 2 is bonded
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Pt ance, | i qrita fLas i oeSs SORMAGE LY G AR Lopathagn LPhetS the

Chi ckor | mi cRrrGaSF aplr Te AR SO RINS bt P aE: 392+ S oot jd®
o naLed il £ SFhEKBARRY SR SRl ok bo BT, UMy By o

_ ( pposed to corresponding
el ectrode Rﬁgéié% e&f@oﬁ&ﬂbEBQdBSEQQgéh'p 2. Then, as shown in Fig.
| 0B, the tips o r

the respective I nn | eads | 0a are bonded to the
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electrode pads 103 (103a) of the semiconductor chip 102 and
the first and second leads 109 and 111 (i.e., a .space
surrounded by the structure of the outer ring 101 and the
conductive stage 114, and the other structure of the
semiconductor chip 102, the bonding layer 104, and the film
circuit 105) is charged with ‘a sealing resin 115 such as an
epoxy resin or a silicone resin. Further, a proper number of
through-holes 1l4a are formed through the bottom of the
concave conductive stage 114 at its periphefal positions.
The through-holes 114a exhibits an effect of degassing during
injection of the sealing resin 115 and mounting of the
semiconductor package, thereby playing such roles as
preventing a sealing defect due to insufficient charging and
reducing thermal stress.

Next, a manufacturing method of the semiconductor
package according to the second embodiment of the invention
will be described.

First, as shown in Fig. 15A, a metal base 116 is

prepared which is a laminate plate of a three-layer



23 bondi ng. Then, as shown in Fig. 10C, a sealing resin 15 such as

an epoxy resin or a silicone resin is injected into a peripheral space of
t he sém conductor chip 2 by potting and then cured, whereby the peripheral
parts are integrated with each other. Further, the space between the
reinforcement plate 7 and the outer ring 13 is charged with a conductor
paste 16 such as a silver paste or a copper paste and the conductor paste
16 is then cured, whereby the reinforce At plate 7 and the outer ring 13
are integrated with each other. 1In the potting of the sealing resin 15,

t he thi ck- fstmcpregect i WoxQyesParihiehblyhi pthe arftetdk rRa§8 orkkhers t ape

Then. as SHEQRT{GRFRD, Vel Chat i - 1WA BB 118 Bhrieeit of thaubad
surface of the senicondugtor ghip g and, Lhe feliaforqement plate 7 Ly puoh
. having a thickness of about 150 um and made of copper or a
copper alloy (hereinafter feferred to as a copper substrate)
by evaporation, fdr instance, and a nickel film 119 of about
1-2 pym in thickness is formed thereon.

Of the above layers, the aluminum film 118 corresponds
to an etching stopper film to prevent the front surface side
of the metal base 116 from being etched when the copper
substrate 117 will be etched in a later step. On the other
hand, the nickel film 119 corresponds to a plating undercoat
film, i.e., an undercoat film for copper plating for forming
lead portions (described later) on the front surface of the
metal base 116. Although the metal base 116 itself will not
constitute any leads and will finally be removed excluding an
outer ring portion, it is indispensable for formation of very
fine leads.

As for the metal base 116, for instance, a chromium f£ilm
of about 0.5 pm in thickness may be formed as a close contact
film between the aluminum film 118 and the nickel film 119 to
improve the adhesiveness of these films. As for the etching
stopper film, a nickel film may be formed instead of the
aluminum film 118. As for the plating undercoat film, a

copper thin film may be formed instead of the nickel film



Finally, as shown in Fig. 10E, unnecessary portions are renoved with the
outer circynference of the outer ring 13 as the boundary. Thus, the

sem conduct or package 1 shown in Fig. 7 is conpleted. In the

sem conduct or package 1 having the above configuration, since the
thick-filmprotective layer 6 is | am nated on the effective device region
4 of the 24 sem conductor chip 2,

the shielding effect of the thick-film 3@rotective |layer 6 can suppress the
influence of radiations such as a-rays even w thout coating the chip front
surface wldf-any filmsuch as a pon|n1de f|In1 Furt her, since the

I nterposition of the thick-film protect a re tI r.educ t he

space to be charf§&® wmidth & %eHFWﬁ?T gzpp?ﬁe ¥§§éppﬁgﬁﬁpﬁe can
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119, by a selective plafing method. Among those lead
portions, the lead portions 120a, which correspond to the
lead patterns 107 and the first leads 109, are formed in a
large number so as to extend in the four directions toward
the electrode pads 103 of the semiconductor chip 102. On the
other hand, the lead portions 120b, which correspond to the
second leads 111, are formed so as to extend from portions of
the outer ring 101 corresponding to its outer periphery
toward the center of a base sectioned region (described
later). Further, the lead portions 120c¢c, which correspond to
the third leads 112, are formed so as to extend from portions
of the outer ring 101 corresponding to its outer periphery to
the inside of the lead portions 120a patterning region.

Although not shown in Figs. 15A-15H, the suspension
leads 110 are formed together with the lead portions 120a,
120b, and 120c by the selective plating method.
The selective plating is performed such that the front

surface of the metal base 116 is selectivély covered with a
resist paftern or the 1like and electrolytic plating is
performed by using the resist pattern as a mask. By

selectively plating the metal base 116 with copper by the

2
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be prevented fromoccurring in the bonding portion between the sealing
resin 15 and the chip front surface due to thermal stress in the package
1. * I'n addition, by electrically connecting the conductive outer ring
13 to at | east one of the outer |leads |I0b, say, an outer lead | 0b for
groundi ng, and chargi ng the space between the outer ring 13 and the
reinforcenent plate 7 with the conductg5 paste 16, the grounding outer

h

|l ead 10b, is electrically connected to e reinforcenent plate 7 via the
outer ring 1
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of the metal base 116 are formed by etching as shown in Fig.
15C, the insulating film 106 of, for instance, about 40 pum in
thickness is patterned excluding parts (to become the first
leads 109) of the lead portions 120a as shown in Fig. 15D.
At this time, parts of the lead portions 120c correspohding
to the third leads 112 are covered with the insulating film
106. At this stagé, the film circuit 105 is obtained which
has the insulating film 106 as a base.

Then, as shown in Fig. 15E, the external connection
terminals 108 such as solder balls are formed at the ends of
the lead portions 120a and 120c that are covered with the
insulating films 106 by using the insulating film 106 as a
mask. The external connection terminals 108 are formed at
the ends of the lead portions 120a projecting from the
insulating film 106 such that an undercoat film of a metal
material such as copper, nickel, or gold is formed by
eléctrolytic plating, for instance, then a solder material of
a tin-lead alloy is laid on the wundercoat film by
electrolytic plating, and finally the solder material is

shaped into balls by causing it to reflow. At this time, the

grounding external connection terminals 108a (see Fig. 14)



where the grounding (G\ND) outer lead I10b is electrically connected to the
reinforcemgnt plate 7 (WG\D-1 and WG\D-2) and a case where they are not
el ectrically connected to each other (NO GND) by using a signal of 200

VHz . In Fig. 11, "WG\D- 1" and "W G\D- 2" represent cases where the

t hi ckness of the dielectric (insulating bonding layer 8) is 150 [err]m and
50 [err]m respectively. Measurenents were made for three patterns in
which the length of the leads (signal Bfansnission paths) is 10 nm 5 nm
and 2 mm As seen fromFig. 11, conRared to.the case of "NO-G\D," a
crosstal k rﬁﬁ%efqu%tq‘%nt}é?f%Egso‘f"faBBﬁt £8% PtIONS; €in the case of
"WG\D- 1" and that,  of abougx70@6i obtaingﬁ I n

h f "WGN\D-2. "
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remove only the copper substrate 117.

Then, as shown in Fig. 15G, the lead portions 120a,
120b, and 120c are rendered independent of each other by
removing the aluminum film 118 of the metal base 116 by
selective etching and further removing the nickel film 119
also by selective etching. Although in Fig. 15G the film

~ circuit 165 is so drawn as to be separated from the outer
ring 101, actually they are connected together via the
suspension leads 110 (see Fig. 14).

Then, as shown in Fig{ 15H, aluminum bumps 122a are
formed at the tips of the lead portions 120a (corresponding
to the first leads 109) extending from the insulating film
106 by sputtering or evaporation, for instance. At the same
time, bumps 122b are formed at the tips of the lead portions
120b (corresponding to the second leads 111).

At fhis stage, a lead frame before mounting of a
semiconductor chip is completed.

Next, é manufacturing procedure for mounting a
semiconductor chip on the above-manufactured lead frame will
be described with reference to Figs. 16A-16E. In Figs. 16A-

.
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side and a | and portion of the printed circuit board side
26 nerely Dy positioning the outer ring 13 through image recognition or

the |1 ke. Figs. 12A and 12B illustrate an application exanple of the
sem conduct or package of the enbodiment. Figs. 12A and 12B are a parti al
pl an view and a side sectional view thereof. The sem conduct or

package 1 shown in Fig. 12A and 12B has a feature that dunmy patterns 27
for reinforcement are enbedded in the Bm<ﬂ<filn1protective Iayer 6 which

> The. dumAPEalng ﬁge%eééﬁgﬁ‘ag%ﬁtéﬁarEghi’ﬁdfﬁéfa?ﬁ. L2300 WO et s
I 6 by f th b I t Sdh
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i N nmanu rlng t e fame, coverin hose W th

t he portlonlﬁfgw% the insulating film211l, and bonding the bonding |ayer 5
to the port| a in the chip attachnent :

First, as shown in Fig. 16A, the semiconductor chip 102
is positioned and fixed to-the lead pattern forming side of
the film circuit 105 through the bonding layer 104. As a
result, the bump 122a that are formed at the tips of the lead
portions 120a (first leads 109) extending from the insulating
.film 106 are opposed to the electrode pads 103 on the
semiconductor chip 102. Further, the bumps 122b that are
formed on the tips of the lead portions 120b (second leads
111) extending from the outer ring 101 are opposed to the
grounding electrode pads 103a on the semiconductor chip 102.

Then, as shown in Fig. 16B, the tips of the first leads
109 are connected to the electrode pads 103 of the
semiconductor chip 102 through the bumps 122b by single point
bonding, and the tips of the second leads 111 are connected
to the grounding electrode pads 103a of the semiconductor
chip 102 through the bumps 122b also by single point bonding.

Thereafter, as shown in Fig. 16C, the conductive stage
114 is bonded to the outer ring 101 and the back surface of
the semiconductor chip 102 through the conductive bonding
layers 113a and 113b, respectively. Then, as shown in Fig.
16D, the sealing resin 115 such as an epoxy resin or a

silicone resin is injected, by potting, into a space



step. To link the insulating film211l and the thick-film protective |ayer 6
to each other, suspension portions 1llb which are integral with the
insulating film211l extend from the four corners of the thick-film
protective | ayer 6. Suspension |eads 28 for reinforcenent also bridge the
insulating film211l and the thick-filmprotective layer 6 along the
suspension portions 11b. Further, suspension |leads 29 for reinforcenent

bridge the insulating film11 and t he jgespective sidelines of the
thick-filmprotective |ayer 6.

Li ke the demmyopadess hy 2thet FEryg§persiah t%d@ugsraﬁdngg 1¢hnand Fbﬁrred
by electrolytic plating at the same tinme as the eads 10 is for
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constituent parts are integrated together.

Finally, as shown in Fig. 16E, the semiconductor package
shown in Fig. 13 is obtained by removing the unnecessary
portions that are bounded by the outer periphery of the outer
ring 101.

As described above, in the semiconductor package
according to the second embodiment, the grounding electrode
pads 103a are short-circuited with the chip back surface via
the second leads 111, the outer ring 101, and the conductive
stage 114. Further, the grounding external connection
terminals 108a are also short-circuited with the chip back
surface via the third leads 112, the outer ring 101, and the
conductive stage 114. As a result, the chip back surface
serves as the common ground, and the outer ring 101 and the
conductive stage 114 that are.connected to the chip back
surface have the same potential. Therefore, a grounding line
or a power line from a package mounting board can be
connected to the electrode pads 103a of the semiconductor
chip 102 in a more stable manner.

Depending on the structure of the semiconductor chip -

102, the grounding may be taken from the chip back surface



reduces thermal stress inside the package 1 during or after the package
mounting, the reliability of the sem conductor package 1 can be increased.
Further, the provision of the dunmy patterns 27 makes it possible to
prevent deformation of the thick-filmprotective |layer 6 before attachnent

of the sem conductor chip 2. Fig. 13 is a side sectional view of a
sem conduct or package according to a second enbodi nent of the invention
and Fig. 14 is its plan view. As own in Figs. 13 and 14, a

sem conductor chip 102 is_ disposed inside an outer ring 101 having a

| ami nate stidecttee.the pclvid | fyont Auwfiaeriespdes (bseare e nEdrenit: he
front surface (top surface in Fig. 13%balong Its eriphery. Afilmcircuit
105 i s pl adeFmdmdasarfiage) sigle v #highydngregses dheidegrgeoft £xLe8oR: i on

of the chip front surface which excludes the pad formng re i%nu ;he
film circft CHESWdnSeTORInGn | FUEFAEFncSIRFf BBt agelesatedaia the

28 semiconductor chip 102 can efficiently be dissipated from its
back surface to the externél environment via the conductivé
stage 114, the semiconductor package is superior in . heat
dissipation.

Although in the second embodiment the grounding
electrode pads 103a and the grounding external connection
terminals 108a are electrically connected to the outer ring
101 via the second leads 111 and the third leads 112,
respectively, the invention is not limited to this structure.
The same effects can be obtained even if poﬁer supply
electrode pads and external connection terminals are
electrically connected to the outer ring 101.

The second embodiment is directed to the fan-in-type
semiconductor package in which the external connection
terminals 108 exist inside the semiconductor chip 102. The
invention can also be applied in a similar manner to a fan-
out-type semiconductor package in which external connection
terminals exist outside a semiconductor chip.

Since the semiconductor device according to the
invention realizes miniaturization of the package, it is very
suitable for wuse in an electronic apparatus, such as a

cellular telephone (see Fig. 17), in which the



| ead patterns 107 that are forned wthin the insulating film 106.

Further, external connection termnals 108 are so fornmed as to project
through small holes that are forned in the filmcircuit 105 at positions
corresponding to the ends of the respective |ead patterns 107. The bondi ng
| ayer 104 has proper elasticity, thereby serving as a buffer nenber for
protecting the device formng region inside the pad formng region of the
sem conductor chip 102 as wel|l as bondi ng8 together the parts concerned.
The insulating film 106 as the base of the filmcircuit 105 is generally
rect angul armirsiatwneza € }om b e impoxtantuddien Eoobe| attiaiprdrei kafsegh
referred to as first |leads) 109 extend fromthe four sidelines of the
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sem conductor chip 102. e ot han
package of the invention, since the thick-film protective

layer is laminated on the effective device region of the
semiconductor chip, the influence of radiations can be
minimized by the shielding effect of the thick-film
protective layer even without subjecting the chip front
surface to any coating treatment. Further, since the
interposition of the thick-film protective layer greatly
reduces the space to be charged with the sealing resin, fast
sealiﬁg can be enabled as well as the sealing resin can be
saved. Further, since the front surface of the semiconductor
chip is covered with the thick-film protective layer, stress-
induced brealkage can be prevented from occurring in the
bonding portion on the chip front surface.

According to the semiconductor package of the invention,
by electrically connecting the outer ring to at least one of
the outer leads, say, a grounding outer lead, a microstrip
structure is realized in which the insulating bonding layer
(dielectric) is interposed between the plurality of leads

(strip conductors) and the reinforcement plate (grounding



second | eads 111 extend fromthe inner periphery of the outer ring 101
toward the insulating film 106 to electrically

29 connect grounding el ectrode pads 103a anong the plurality of electrode
pads 103 fornmed on the sem conductor chip 102 to the outer ring 101. Tips
| 11a of the second | eads 111 are connected to the grounding el ectrode pads
103a. The third Ileads 112 bridge the insulating film 106 and the outer
ring 101 to electrically connect groundithg external connection termnals
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ti've adhesive conduct’ive paste,
conductive pohesh iSo tiRPCLead® sutfces | Kehe buli¥s are never polluted by

a gas generated from the bonding layer for bonding of the
reinforcement plate. Therefore, high-quality bumps can be
formed on the tips of the inner leads.

In the lead frame manufacturing method of the invention,
since the solder members are shaped into balls by reflowing
immediately after the solder members are laid on the leads at
the given positions by electrolytic plating, there occurs
almost no oxidation of the . solder members over time.
Therefore, it is not necessary to perform brushing prior to
the reflowing. Thus, problems that would otherwise be caused

by the brushing can be solved at a stroke.

According to the second aspect of the invention, the
grouﬁdigé'Or power supply electrode pads are electrically
connected to the outer ring via the second leads, the
grounding or power supply external connection terminals are
electrically connected to the outer ring via the third leads,
and the conductive stage is bonded to the back surface of the
semiconductor chip and the 6uter ring through the respective
conductive bonding layers. Therefore, a grounding line or a

power line from a package mounting board can be connected to

the electrode pads of the semiconductor chip in a more stable



conductive stage 114 is nmade of a conductive material such as copper or
alumnum and has, in the illustrated exanple, a generally concave
sectional shape that conforns to a |level difference between the outer ring
101 and the sem conductor chip 102. The conductive stage 114 is bonded to
both of the outer ring 101 and the sem conductor chip 102 such that the
top face of the peripheral portion of the conductive stage 114 is bonded
to the outer ring 101 through the conductgge bonding |ayer 113a and the
bottom of the concave conductive stage 114 is bonded to the back surface
of the semmrrbict OrAs a result, a variation in the groundidy @y pckix

t hrough the conductive bonding | ayer 113b. In addition to electrically
connecti ng sﬁgpkxnpmtehhgaloint¢hHupa¢km$es@amabe védukeds emThmsiucther
chip 102, the conductive stage 114 increases the strength of, i.e.

rei nf orces, invention | cansgxoyvdieu@ @epkern@dctor paﬁkégec@faracundltme—
connecting portions between the electrode pads 103 (103a) of the
sen1conduct@#nXthn10?9ﬁﬂfture Wthh is superior in electrical

characteristics.



the first and second | eads 109 and 111 (i.e., a space surrounded by the
structure of the outer ring 101 and the conductive stage 114, and the

ot her structure of the sem conductor chip 102, the bonding |ayer 104, and
the film circuit 105) is charged with a sealing resin 115 such as an

epoxy resin or a silicone resin. Further, a proper nunber of through-holes
114a are forned through the bottom of the concave conductive stage 114 at
its peripheral positions. The through-hol4ags 114a exhibits an effect of
degassing during injection of the sealing resin 115 and nounting of the
seni conduc tWiiATh S AHAINBR BBy pl ayi ng such roles as preventing a sealing

defect due to insufficient charging and, reducing thernmal stress.

Next, a manufactluri iy %%Wh%ﬁ“@FcPﬂE §€H+€8n88896P51H80kage according to the
second enmbodi nent of the inventio | be descrj
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of a threeﬂéﬁ% formed on a peripheral portion of a front surface of the
semiconductor chip and an éffective device region occupying
an inside of the peripheral portion;

an insulating, thick-film protective layer laminated on
the effective device region of the semiconductor chip;

a plurality of leads constituted of outer leads and
inner leads being integral with and extending from the outer
leads, the inner leads having tips being connected to the
electrode pads of the semiconductor chip;

an insulating film for protecting the outer leads;

external connection terminals formed on the outer leads;

a reinforcement plate provided so as to surround the
semiconductor chip; and

a sealing resin for filling in a peripheral space of the
semiconductor chip.

2. The semiconductor device according to claim 1,
wherein a dummy pattern for reinforcement is embedded in the
thick-film protective layer.

3. A semiconductor device comprising:

a semiconductor chip having a plurality of electrode

pads formed on a peripheral portion of a front surface of the

semiconductor chip;
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31 structure. More specifically, the netal base 116 is configured
such that an alum numfilm 118 of about 4.5 [err]min thickness is forned
on the front surface of a substrate 117 having a thickness of about 150
[err]mand nade of copper or a copper alloy (hereinafter referred to as a
copper substrate) by evaporation, for instance, and a nickel film 119 of
about 1-2 [err]min thickness is formed thereon. O the above

| ayers, the alum numfilm 118 corresponds 4to an etching stopper filmto
prevent the front surface side of the netal base 116 from bei ng et ched
when the copper a spburadisyl f wieadbe cansHdtutedy Pt @utarpleadst landot her
hand, the nickel film 119 corresponds to a plating undercoat film i.e.,
an under codtnriay hefasts PG iNtRITRY Morth g RF LI H FEIB AN AT bed
| ater) on the front surface of the  netal base 116, Although t he netal base
116 itsel f V@ads nothecdpoen headmyhaeing &i@switeing nepnpegtete oy ddre

excluding a outer ring portion, it.is indispensable for formation of very
fine | eads.® eCtr°é% ?%&stﬂ% hﬁ?aﬁeﬂé§8“?T€F° oFiﬂﬁgtance, a chromiumfilm

MR Byt LTS e R R SRR
of the outer leads;

external'connecﬁion terminals formed on the outer leads;

a conductive reinforcement plate provided so as to
surround the semiconductor chip, and bonded to surfaces on
the other side of the outer leads through an insulating
adhesive layer;

a conductive outer ring provided so as to surround the
reinforcement plate, and electrically connected to at least
one of the outer leads; aﬁd

a conductive paste for filling in.a space between the
reinforcement plate and the outer ring.

4. The semiconductor device according to claim 3,
wherein the outer ring is electrically connected to one of
the outer leads for grounding.

5. A manufacturing method of a lead frame, comprising
the steps of:

forming a plurality of leads on a surface of a metal
base of a laminated structure by metal plating;

separating the plurality of leads from each other by

selectively removing the metal base by etching; and

H!Illljlllllj IR



| mprove the adhesiveness of these filns. As for the etching stopper film
a nickel fi.lmmay be fornmed instead of the alumnumfilm118. As for the
pl ati ng undercoat film a copper thin filmnay be fornmed instead of the

nickel film 32 1109. Then, as
shown in Fig. 15B, copper |ead portions 120a,- 120b, and 120c are patterned
on the front surface of the netal base 116, i.e., on the front surface of

the nickel film 119, by a selective plating nmethod. Anong those | ead
portions, the lead portions 120a, which correspond to the |ead patterns
107 and the firsforming bwaps on tigs ed thearespeghiviansepasated 1epds« end
in the four directions toward the el ectrode pads 103 of the sem conductor
chip 102. cangdhdhen nkpndiRg, a n&eiBf@rssMendnsPabe, tthi dRadorfWs to

the second Ieadg,lll are _forned so gs to _extend fromportions of the
outer ring 98%1edingshumBi fgrmyng regiras ﬁ%ﬁﬁﬂ? v toward the center of a

base secti oned r89|0R &ggﬁ%gkggging method of a lead frame, comprising

the steps of:

forming a plurality of leads on a surface of a metal
base of a laminated structure by metal plating;

covering given regions of the leads with an insulating
film; and

laying a solder material on the leads at given positions
by electrolytic plating with the insulating film usgd as a
mask, and, immediately thereafter, shaping the solder
material into ball shapes by reflowing.

7. A manufacturing method of a semiconductor device,
.compfising the steps of:

forming a plurality of leads on a surface of a metal
.baée of a laminated structure by metal plating;

covering given regions of the leads with an insulating
film;

separating the plurality of leads from each other by
selectively removing the métal base by etching;

forming bumps on tips of the respective separated leads,
and then bonding a reinforcement plate to lead surfaces
excluding bump forming regions thereof; and

conneéting electrodes of a semiconductor chip to the

I L



| ater). Further, the |lead portions 120c, which correspond to the third
| eads 112, ,are fornmed so as to extend fromportions of the outer ring 101
corresponding to its outer periphery to the inside of the |lead portions

120a patterning region. Al t hough not shown in Figs. 15A-15H, the
suspension |eads 110 are fornmed together with the | ead porti.ons 120a,
120b, and 120c by the selective plating nethod. The sel ective plating

is perforned such that the front surfacelof the netal base 116 is
selectively covered with a resist pattern or the like and electrolytic
pl ating isbympgiormed by using the resist pattern as a mask. By
selectively plating the netal base 116 with copper by, the .
33 el ectrol yti @pl atThR), mepafacigy i Bathedopcoording,fooptain, J,

obt ai ned whj ch have superior fi|lmaqualit d are fine patterne
Shen "ort oWV ToaMBELS Sa8! khiy SteE G ToHENS e Porter; MarE TRl omase

116 are fortr}%:l I%des} % | GQV%% ggg%iggs%g'electrolytic plating with the
insulating film used as a ﬁask, and, immediately thereafter,
shaping the solder material into ball shapes by reflowing.

9. A semiconductor device comprising:

a conductive outer ring;

a semiconductor chip having a plurality of electrode
pads on a peripheral portion of a front surface of the
semiconductor chip and disposed inside the conductive outer
ring;

a film circuit disposed and formed on the side of the
front surface of the semiconductor chip;

a plurality of external connection terminals formed on
the film circuit so as to project therefrom;

first leads for electrically connecting part of the
elect;ode pads formed on the semiconductor chip to part of
the external connection terminals formed on the film circuit;

a second lead for electrically connecting a grounding or
power supply electrode pad among the electrode pads formed on
the semiconductor chip to the outer ring; |

a third lead for electrically connecting a grounding or
power supply external connection terminal among the external

connection terminals formed on the film circuit to the outer

'+ C L M 0§ *



15C, the insulating film 106 of, for instance, about 40 [err]min
thickness js patterned excludlng parts (to becone the first |eads 109) of
the | ead portions 120a as shown in Fig. 15D. At this tine, parts of the
| ead portions 120c corresponding to the third |leads 112 are covered with
the insulating film 106. At this stage, the filmcircuit 105 is obtained
which has the insulating film 106 as a base. Then, as shown in Fig.
15E, the external connection termnals 108 such as solder balls are forned
at the ends of the |ead portions 120a and 120c that are covered with the
i nsul ati ng FLREE 288 by u5|ng the insulating film 106 as a nmask. The
external connection termnals 108 are forned. at _the ends o t.he Qﬁagh

m e

portions 120a pr81é¥¥? ?+%ﬁ1f &89S n ?ﬁ%? n&qﬂ?' _ sﬁgﬁ ?hst <
under coat fllrn ug%%§I er| I éH&h %&ﬁﬁppgﬁﬁﬂ Wé&ﬁ%%lofe @Egtﬁ§ef

formed by gPeet? ro ytic pIa I hstance

tin-lead al d at filmby electrolytic plating, and
finally thekgépg§tl2§tg%?aln§% hé%gd into balls by causing it to refl ow

ﬁ ) this tinme, thqg, oreynsi &8t LSk LE BPpLPROES KON AG A ik PR areehiig-

a

is mounted with a semiconductor device, the semiconductor
device comprising:

a semiconductor chip having a plurality of electrode
pads formed on a peripheral portion of a front surface of the
semiconductor chip and an effective device region occupying
an inside of the peripheral portion;

an insulating protective layer laminated on the
effective device region of the semiconductor chip;

a plurality of leads constituted of outer leads and
inner leads being integral with and extending from the outer
leads, the inner leads having tips being connected to the
electrode pads of the semiconductor chip;

an insulating film for protecting the outer leads;

external connection terminals formed on the oﬁter leads
and connected to the circuit board;

a reinfordement plate provided so as to surround the
semiconductor chip; and

a sealing resin for filling in a peripheral space of the
semiconductor chip.

11. An electronic apparatus having a circuit board that

[
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34 are formed at the ends of the | ead potions 120c. Subsequently, as
shown in Kig. 15F, the copper substrate 117 of the netal base 116 is
renoved by etching excluding its portion to becone the outer ring 101. The
alumnum film 118 serves as an etching stopper during this etching step,
to renove only the copper substrate 117. Then, as shown in Fig. 15G
the |l ead portions 120a, 120b, and 120c are rendered i ndependent of each
other by renoving the alumnumfilm 118 8f the metal base 116 by

sel ective etching and further renpving the nickel film 119 also,b

sel ective éfc H‘?‘H&?te‘il Y"ﬁ&hgﬁ"‘ i?le'l'—’}ﬁ?“g%%p?ﬁe dgvige ’citfr’?é i FeT6§°P9“§3°Er awn
as to be s%panated froméiﬁaputer ring 101, actually they are connected

t oget her vila 'eive %ﬂﬂﬁfrwld%'leads 110 (see Fig. 14). Then, as shown

s S M LS LEE R UL B ey ot Matadee

portions 120a (correspondi ( I'Ts ( Xt endi n romthe
ol 4] S PR HB B phes R RuBBOERIAP™y Lt LSS F e
semiconductor chip;

a plurality of leads constituted of outer leads and
inner leads being integral with and extending from the outer
leads, tﬁe inner leads having tips being connected to the
electrode pads of the semiconductor chip;

an insulating film for protecting surfaces, on one side,
of the outer leads:;

external connection terminals formed on the outer leads
and connected to the circuit board;

-a conductive reinforcement plate provided so as to
surround the semiconductor chip, and bonded to surfaces, on
the other side, of the outer leads through an insulating
bonding layer;

a conductive outer ring provided so as to surround the
reinforcement plate and electrically connected to at least
one of the outer leads; and

a conductor paste for filling in a peripheral space
between the reinforcement plate and the outer ring.

12. The electronic device according to claim 11,
wherein the outer ring is electrically connected to a

grounding outer lead.
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120b (corresponding to the second | eads 111). At this stage, a | ead

frame before nounting of a sem conduct or chip is conpl et ed. Next ,
manuf act Uring procedure for nounting a  sem conductor chip on the

above- manuf actured |l ead frame wl| be described with reference to Figs.
16A-16E. In Figs. 16A- 35 16E, the

| ead portions 120c (third | eads 112), whiggh do not relate to the nounting
of the sem conductor chip, are omtted. First, as shown in Fig. 16A,

t he sem conduct orSEMIGONIMICTOR BACKAGE MDD MANUHACTURING METHOI QFat t er n

formng side of the filmcircuit 10 he bonding | ayer 104. As a
result, the bunp 122a that are formi‘ﬁﬁw%@ﬁ

120a (first

ps of the |ead portions

| eads 109) extending fromthe insulating film 106 are opposed

to the el ectrode pads 103 on the sen1conductor chip 102. Further, the

bunps 122b that are fornmed &&

| eads 111)

extending fromthe outer ring 101 are opposed to the
Irr a semiconductor chip, electrode pads are formed in a

peripheral portion of the chip front surface and the inside
of the pad forming region is made an effective device region.
An insulating, thick~film protective layer is laminated on
the effective device region of the semiconductor chip. Leads
are constituted of outer leads that are protected by an
insulating film and inner leads that are integral with and
extend from the outer leads. External connection terminals
are formed on the outer leads, and the tips of the inner
leads are connected to the electrode pads of the
semiconductor chip. A reinforcement plate is provided so as
to surround the semiconductor chip. A peripheral space of
the semiconductor chip is charged with a sealing resin.
According to a second aspect of the invention, a
semiconductor chip has electrode pads on the chip front
surface and disposed inside a conductive outer ring. A film
circuit is disposed on the chip front surface side. External
connection terminals are formed on the film circuit so as to
project therefrom. First leads electrically connect part of
the electrode pads to part of the external connection
terminals. A second lead electrically connects a grounding
or power supply electrode pad to the outer ring, and a third
lead electrically connects a grounding or power supply

external connection terminal to the outer ring. A conductive

tions 120b (second

a



groundi ng el ectrode pads 103a on the sem conductor chip 102. Then, as
shown in Fig. 16B, the tips of the first |leads 109 are connected to the
el ectrode pads 103 of the sem conductor chip 102 through the bunps 122b by
single point bonding, and the tips of the second | eads 111 are connected
to the grounding el ectrode pads 103a of theg sem conductor chip 102 through
the bunps 122b al so by single point bondiﬁg. Thereafter, as shown in

Fig. 16C, the conductiv tage . 114 js bonded to the outer ring 101 and the
back surfaf&age H%g’?’éfﬁ‘io‘ﬁgutc‘?%rc pPaeh surbagR and Gbﬁdﬁ’é&ie@e Hagdi ng
| ayers 1133,and 113bh, respectively. Then, as,sho in Fig. 16D, the

seal i ng re%ﬁ¥9ﬂgbsﬁﬁﬁP%ﬁﬁgﬁﬁe FeiYH B?nglngrﬁ?gﬁﬁé'resin i s injected,
by potting, into a space 36 surrounded
by the structure of the outer ring 101 and the conductive stage 114 and

the other sgructure of the sem conductor chip 102, the bonding |ayer 104,
and the fil 98 Fcait 105. By curing the sealing resin 115, the



constituent parts are integrated together. - Finally, as shown in Fig.
16E, .the sem conductor package shown in Fig. 13 is obtained by renoving

t he unnecessary portions that are bounded by the outer periphery of the
outer ring 101. As descri bed above, in the sem conductor package
according to the second enbodi nent, the grounding el ectrode pads 103a are
short-circuited with the chip back surface via the second |eads 111, the
outer ring 101, and the conductive it? e 114. Further, the grounding
external connection terninals 108a-4re also short-circuited with the chip
back surface via the third | eads 112, the outer ring 101, and the
conductive stage 114. As a result, the chip back surface serves as the
comon ground, and the ou N4 101 o] e stage 114 that
are connected to the chi pﬁlﬁ'arfamlﬁﬁ AI;B.I)tentl al . Therefore,
a grounding line or a power line froma package nounting board can be
connected to the el ectrode pads 103a of the sem conductor <chip 102 in a
nore stabl e manner. Dependi ng on the structure of the sem conductor
chip 102, the groundi ng may b53taken frg@trmagylp bgyk surﬁﬁpe
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37 side to the chip front surface side (i.e., the circuit formng surface
si de).,, whi.ch increases the degree of freedom of circuit designing.
Further, since heat generated in the sem conductor chip 102 can
efficiently be dissipated fromits back surface to the externa
environment via the conductive stage 114, the sem conductor package is
superior in heat dissipation. Al t hough in the second enbodi nent the
grounding el ectrode pads 103a and the2fFbundi ng external connection
termnals 108a are electrically connected to the outer ring 101 via the
second | eads 111 and the third Ieasgjxageiglxpectively, the invention is
not limted to this structure. Th ts can be obtained even if
power supply electrode pads and external connection term nal7§ are 74

el ectrically connected to the outer ring 101. The seconq enbod| ment
is directed ] ai ' ] HcH— Xt er nal
connecti on erm nals 108 exist inside the sem conductor chip 102. The

N
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I nvention can also be applied in a simlar manner to a fan- out-type

sem condugct or package in which external connection term nals exist outside
a sem conductor chip. Si nce the sem conduct or device according to the
i nvention realizes mniaturization of the package, it is very suitable for
use in an electronic apparatus, such as a cellular telephone (see Fig.
17), in which t he 3714 38
mniaturization is an inportant itemto be attained. In such a case, the
sem conductor device is mounted on a circuit board in the electronic

appar atus such that the external ti termnals of the sem conductor
pggkage are connected to the ci rcET&aA% As descri bed above,
according to the sem conductor package of the invention, since the
thick-filmprotective layer is |am nated on the effective devi cgsregi on of

the sem conductor MR, e A+a{l uence of radi at} mnimzed by
the shielding eff ilm A ﬂ{ 74
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protective | ayer even w thout subjecting the chip front surface to any
coati,ng treatnent. Further, since the interposition of the thick-film
protective |ayer greatly reduces the space to be charged with the sealing
resin, fast sealing can be enabled as well as the sealing resin can be
saved. Further, since the front surface of the sem conductor <chip is

covered with the thick-filmprotective |ayer, stress- induced breakage can
be prevented fromoccurring in the bonding portion on the chip front
surface. According to the sem cogdygtor package of the invention, by

el ectrically connecting the outer ring to at | east one of the outer |eads,
say, a grounding outer lead, a m chi(E psﬂructure Is realized in which
the insulating bonding |ayer (dielectfic) . Is interposed between the
plurality of leads " ( i 0 ctors) an 68he 1 einforcement pl ate

(groundi ng _ \her eby
crosstal k nois € reduced gregsgy A h the Tead 1§

manuf act uri ng h of the inventifgn, sin t he bunps aret?ﬁfﬁi% bef ore
t he reinforcenment plate s -/f
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bonded to the | ead surfaces, the bunps are never polluted by a gas
gener,ated.from the bonding | ayer for bonding of the reinforcenent plate.
Therefore, high-quality bunps can be forned on the tips of the inner

| eads. In the |l ead frame manufacturing nmethod of the invention,

since the sol der nenbers are shaped into balls by reflowing inmmediately
after the solder nenbers are laid on the |eads at the given positions by
el ectrolytic plating, there occurs al M&k* no oxidation of the solder
menbers over time. Therefore, it is not necessary to perform brushing
prior to the ref |low ng. Thus, problens that woul d ot herw se be caused by
the brushing can be solved at a stroke. According to the second
aspect of the invention, the grounding or power supply el ectrode pads are
electrically connected to the outer ring via the second | eads, the
groundi ng or power supply external connection termnals are electrically
connected to the outer ring via the third | eads, and the conductive stage
is bonded to the back surface of the sem conductor chip and the outer ring
t hrough the respective conductive bonding |ayers. Therefore, a grounding
line or a power line froma package nounting board can be connected to

the el ectrode pads of the sem conductor chip in a nore stable

FIG. 6
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40 manner. As a result, a variation in the grounding or power supply
potential .in the package can be reduced. Thus, the invention can provide
a sem conduct or package of an ultra- many-pin structure which is
superior in electrical characteristics.

41 VWHAT IS CLAIMED | S: 1. A sem conductor device conprising:

sem conduct or chip having a pIurMity/églflectrode pads fornmed on a

peri pheral portion of a front surface he sem conductor chip and an

ef fective device region occupying an inside of the peripheral portion;
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an insulating, thick-filmprotective layer lamnated on the effective
device region of the sem conductor chip; a plurality of |eads
constituted of outer leads and inner |eads being integral with and
extending fromthe outer |eads, the inner |eads having tips being
connected to the electrode pads of the sem conductor chip; an
insulating filmfor protecting the outer |eads; ext ernal connection
termnals formed on the outer | eads; a reinforcenent plate provided
so as to surround the sem conductor chig;q,and a sealing resin for
filling in a peripheral space of the sem conductor chip. 2. The
'sem conduct or device according to cl g , erein a dummy pattern for
reinforcenent is enbedded in the thititéLl otective | ayer. 3. A
sem conduct or device conpri sing: a sem conduct or chip2Bavin32a
plurality of electrode pads forned on a peripheral portioa“of a f%ont
surface of the pFsEFcoRdoco—FCHp
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42 a plurality of |leads constituted of outer |eads and inner |eads
being integral with and extending fromthe outer |eads, the inner | eads
“having tips being connected to the electrode pads of the sem conductor

chi p; an insulating filmfor protecting surfaces on one side of the
out er | eads; external connection termnals fornmed on the outer |eads;
a conductive reinforcenent plate provided so as to surround the

sem conductor chip, and bonded to surfaces on the other side of the outer
| eads through an insulating adhesive® &yer a conductive outer ring
provided so as to surround the r GC% plate, and electrically

5. A manufact ycin A —eTnT g
BRI T 10

24 13 137 2

connected to at |east one of the and a conductive paste
for filling in a space between the r ei nf or cenent plate and the outer ring.

4. The sem conductor device according to claim3, wherein thg outer ring

is electrically conn ¢ _ty (np of the outer ey oa I‘OL(njdéi‘lg
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the steps of: formng a plurality of |eads on a surface of a netal

base .of :a-l am nated structure by netal plating; separating the
plurality of [eads fromeach other by selectively renmoving the metal base
by: etchi ng; and 43 form ng

bunps on tips of the respective separated | eads, and then bonding a
reinforcenent plate to | ead surfaces excluding bunp form ng regions

. thereof. 6. A manufacturing nmethod of a |lead frame, conprising the
. steps of: formng a plurality of |eads on a surface of a netal base
- of a lamnated structure by netal platin%{14 covering given regions of
. the leads with an insulating filnjggrcs lhsying a solder material on
. the |l eads at given positions by el Iqﬁl(’ ating with the insul ating

. filmused as a mnmask, and, imredi ately tﬁereafé shapi ng t he Q@Ider
; rra— 103
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material into ball shapes by refl ow ng. 7. A manufacturing nmethod of
a sem conductor device, conprising the steps of: formng a plurality
of leads on a surface of a netal base of a |am nated structure by netal

pl ati ng; covering given regions of the leads with an insulating

film separating the plurality of |eads fromeach other by

sel ectively renoving the netal base by etching; form ng bunps on
tips of the respective separated | eads, and then bonding a reinforcenent
plate to | ead surfaces excluding bunp figyaang regi ons thereof; and
connecting el ectrodes of a sem conductor chip to the

44  bunps; 8. The manufacturi nmod.lafcordi ng to claim?7, further
conprising the step of laying a sold erfal on the |eads at given
positions by electrolygic plating with_the
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insulating filmused as a mask, and, immedi ately thereafter, shaping the
sol der material into ball shapes by refl ow ng. 9. A sem conduct or
devi ce conpri si ng: a conductive outer ring; a sem conduct or
chip having a plurality of electrode pads on a peripheral portion of a
front surface of the sem conductor chip and di sposed inside the conductive
outer ring; a filmcircuit disposed and forned on the side of the
front surface of the sem conductor chipgl/14 a plurality of external
connection termnals formed on the filmcircuit so as to project
t herefrom first leads for elﬁztgaﬁfhlzsconnecting part of the
el ectrode pads fornmed on the sem cohd Pp to part of the externa
connection termnals formed on the filn1circuit; a second | ead for
el ectrically connecting a grounqéﬂp power iupply el ectrode pad among
se

t he el ectrode pads forned on f@sP to the outer ring;
athird | ead 1Ot el e quaﬂﬁ( 39 deln 199 poMFg supply

a ano ) qmggytqqglnals
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45 ring; and a conductive stage bonded to a back surface of the
sem gonductor chip and the outer ring through respective conductive

bondi ng | ayers. 10. An el ectronic apparatus having a circuit board
that is nmounted with a sem conductor device, the sem conductor device
conpri si ng: a sem conductor chip having a plurality of el ectrode

pads fornmed on a peripheral portion of a front surface of the

sem conductor chip and an effective device region occupying an inside of
t he peripheral portion; an insulating protective |ayer |am nated on
the effective device region of the sem conductor chip; a plurality
of leads constituted of outer leads and inner |eads being integral with
and extending fromthe outer |eads, thE24¥ner |eads having tips being

connected to the elect e pads of the sem conductor chip; an
insulating filmfor protecting the outediBeads; 119 ext ernal connection
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and connected to the circuit board;
as o swrround the sem conductor chip; and a se
filling in a peripheral space of the sem conductor ch
el ectroni c apparatus having a circuit board that

46 is nmounted with a sem conductor device, the sem co
conpri si ng: a sem conductor chip having a plural
pads formed on a peripheral portion of a front surface

a reinforcenent plate provided so

aling resin for

i p. 11. An

nduct or device

ity of electrode
of the

sem conduct or chi p; a plurality ofi3veéds constituted of outer |eads
and inner |eads being integral w m eité ing fromthe outer |eads,
the inner | eads having tips being ie he el ectrode pads of the
sem conduct or chi p; an insulating fgg m for protecting surfaces, on
one side, of the outer |eads; —A— N
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external connection termnals formed on the outer |eads and connected to
the @i FCukt board; a conductive reinforcenent plate provided so as to
surround the sem conductor chip, and bonded to surfaces, on the other

side, of the outer |eads through an insulating bonding |ayer; a
conductive outer ring provided so as to surround the reinforcenent plate
and electrically connected to at |east one of the outer |eads; and a
conductor paste for filling in a peripqﬁoah space between the

rei nforcenent plate and the outer ring. 12. The el ectroni c device
according to claim1l, wherein the outer ring is electrically connected to
a grounding outer |ead.
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