LEAD FRAME, SEM CONDUCTOR PACKAGE HAVI NG THE SAME AND MET;

FOR MANUFACTURING THE SAME - BACKGROUND COF THE INVENHI tipg
The present ffvention relates to a lead frame having a wiring film

obt ai.-ned by lami nating an insulating filmon a

sem conduct or package having a super multiple g?dga a g &e 0

sem conduct or elenent (chip) is joined to the Tead t ho&# f or
manuf acturing the | ead frane and the senicédnduct or package. The
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el ectrodes of a sentcondu I n }ﬁ#ﬁh eof are
formed on one surface gﬁ gnﬁgﬁsu atln@% @3 ;lﬂ%%l he externa
term nals connected to the other end.portlons of the Ieads are formed on
the other surface side of the insulating film is nounted on the

seni conductor el enent, and a pRERGROBNDIOF THE INVENTION

The present invention relates to a lead frame having a
wiring film obtained by laminating an insulating film on a
.lead pattern, a semiconductor package having a super multiple
pin structure in which a semiconductor element (chip) is
joined to the lead frame, and a method for manufacturing the
lead frame and the semiconductor package.

The following semiconductor device is proposed by the |
applicant of this application. That is, a lead frame in
which leads to be connected to electrodes of a semiconductor |
element at one end portions thereof are formed on one surface
side of an insulating film, and further the external
terminals connected to the other end portions of the leads
are formed on the other surface side of the insulating film,
is mounted on the semiconductor element, and a reinforcing
outer ring surrounding the semiconductor element is formed at
the outside of the semicondnetor element. ‘

However, in such a semiconductor device, it is
indispensable to fill sealing agent in a gap beiween the
outer ring and the semiconductor element after the outer ring
surrounding the semiconductor element is disposed and the

outer ring and the semiconductor element are positioned. The



outer ring surrounding the sem conductor elenment is formed at the outside
of the sem conductor el ement. However, in such a sem conductor
device, it 'is® indispensable to fill sealing agent in a gap between the
outer ring and the sem conductor elenent after the outer ring surrounding

the sem conductor elenent is disposed and the outer ring and the
sem conduct or el enent are positioned. The
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A semiconductor device which can solve the above problem
has been proposed. Fig. 1 shows such a semiconductor device,
wherein Fig. 1A is a plan view and Fig. 1B is an enlarged
cross-sectional view which is taken along B-B line.

In Figs; 1A and 1B, 1 represents a lead frame (film
circuit), and reference numeral 2 represents an insulating
film which serves as a base of the lead frame 1. 3
represents leads (wiring films) which are formed at one side
(lower side) of the inéulating film 2, and the tip portions
3a thereof are connected to electrode pads 5 of a
semiconductor element 4. The leads 3 are formed by forming
metal such as copper, nickel or the like by using as a mask
a resist having a negative pattern fo a pattern to be formed.

Reference numeral 6 represents ball-shaped outer
terminals formed on the end portions 3b of the leads 3 which
are located at the opposite side to the side which is.
connected to the electrode pads 5 of the semiconductor
element 4, and the outer terminals are formed of nickel and
soldering or gold. They are formed on a plane which is
opposite to the semiconductor element side of the base

(insulating film) 2, and connected to the end portions 3b of



filmwhich serves as a base of the lead frane 1. 3
(wiring filns) which are forned at one side (lower side) of the insulating
film2, dnd tRe tip portions 3a thereof are connected to el ectrode pads 5
of a sen1conductpr el enent 4. The leads 3 are forned by formng netal
such as copper, nickel or the like by using as a mask a resist having a
negative pattern to a pattern to be forned. Ref erence nuneral 6
rﬁprﬁsegtSBbaLI-shaped out er term nal s f med on the end portions 3b of

t he | eads ich are |located at_the ap side to the side which is
connect ed t dhendleadst3 dHaroueh ‘3°6‘Pstﬂg gg‘ %Sr’?&u%'[ el enent 4, and the
outer termnals are. forned of nic and eri
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frame through suspending portions 10. It has a laminate

represents | eads

structure comprising copper, aluminum, copper, nickel or the
like. The suspending portions 10 are formed of the same
layers as the leads 3, and thus they are formed of copper or
nickel, for example.

Accqrginq_tq tpe above lead frame, as shown in Fig. 1A,
the outer ring 8 is=formed integrally with the outer portion
of the main portion 15 of the lead frame through the
suspending portions 10. Therefore, as shown in Fig. 1B, the
ring 8 can be positioned to the semiconductor element 4 by
merely mounting the lead frame 1 on the semiconductor element
4. Accordingly, no special process is needed to dispose the
ring 8 in a predetermined positional relatibnship with the
semiconductor element 4.

Accordingly, the number of fabrication steps of- the
semiconductor device can be reduced,_ and thus the
manufacturing cost of the semiconductor device can be
reduced. |

In the case of the lead frame described above, the width
of the suspending portions is narrow, and for example, it is

equal to about 18 to 25 micrometers. Therefore, there is a



whi ch surrounds the sem conductor elenent 4, and it is formed integrally
wth the outS|de of the main portion of the lead frane through suspending

portlons 0. ‘It has a lam nate structure conprising copper, alum num
‘copper, nickel or the like. The suspending portions 10 are forned of the
same |ayers as the |leads 3, and thus they are fornmed of copper or nickel,
for exanple. According to the above |ead frame, as shown in Fig. 1A

the outer ring 8 is forned integrally with the outer portion of the main

portion 15 of the |ead frame through the endi rtions, 10.
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m cromet ers. o dPeE 8h8T re (HESReh Sik the worst case and the circuit portion
falls off, so that the yield is lowered. Further, when the
suspending portions of the lead frame are liable to be
deformed, the position precision between the circuit portion
and the outer ring is lowered, so that a trouble occurs in
the fabrication process.

Fig. 2 shows a semiconductor package which can be
mounted on a print wiring plate or the like through an
organic substrate having external connection terminals such
as solder balls or the like.

In Fig. 2, a semiconductor chip 51 is mounted on the
surface of a multilayered organic wiring board 50 which is
formed of orgahic material and comprises two to six layers.
The electrode pads 50 of the semiconductor chip 51 and wiring
films 52 are connected to each other by a wire bonding method
using gold wires 53 or the like.

Solder balls (external connection terminals) 55 which
are electrically connected through through holes to the
wiring films 52 on the obverse surface are provided on the

back surface of the multilayered organic wiring substrate 50,



4 problemthat it is liable to be deformed under application of

_ _ : only a
smal | | mact during transportation or fabrication process because the
nmechani cal strength thereof is |ow. When t he suspendi ng portions of
the lead frane are liable to be deforned as described above, the

suspending portions are broken in the worst case and the circuit portion
falls off, so that the yield is lowered. Further, when the suspending
portions of the lead frame are liable to b deformed, the position
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i's mounted on surface of a nultilayered organic wiring board 50 which
s resin 57.

In the semiconductor package 58 thus constructed, the
solder balls 55 formed on the back surface are connected to
the print wiring plate 59. The multilayered organic wiring
board 50 is usually called as Ball Grid Array (BGA) because
a number of solder balls 55 are arranged in a grid form, and
the semiconductor package 58 using the multilayered organic
wiring board 50 is called as BGA package.

However, in the above-described semiconductor package 58
as described above, the electrode pads of the semiconductor
chip 51 and the wiring film 52 of the multilayered organic
wiring substrate 50 are connected to each other by the wire
bonding, and thus there is a limitation in the shortening of
the wiring pitch. In other cases, for. example, in a
semiconductor package which is called as TCP (Table Carrier
Package), a copper foil which is attached ohto an insulating
film base is etched to form leads, and thus there is such
restriction that the leads are narrowed due to side etching.
Therefore, there is also a limitation in the muitiple-pin

design.

SUMMARY OF THE INVENTION

The present invention has been implemented to solve the



formed of organic material and conprises two to six |layers. The el ectrode
pads 50 of the sem conductor chip 51 and wiring filns 52 are connected to
ieach other by 'a wire bonding nethod using gold wires 53 or the like.

ESoI der balls (external connection term nals) 55 which are electrically
‘connected through through holes to the wring filnms 52 on the obverse
surface are provided on the back surface of the multilayered organic

Wi ring substrate 50, 5 and the

sol der balls 55 are exposed f th t f | d I
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manufacturing the lead frame.

A second object of the present invention is to enhance
the reliability of a semiconductor package by preventing the
breaking and failure of leads due to environmental stress.

A third object of the present invention is to provide a
semiconductor package which can facilitate the resin
injection from the back surface of the chip even when the
size of the outer ring is small.

A fourth object of the present invention is to provide
a semiconductor package in which the chip size can be reduced
without reducing the number of external connection terminals.

In order to attain the above objects, according to a
first aspect of the present invention, a- lead frame is
charaeterized in that reinforcing portions for reinforcing
fhe suspending portions are provided on the suspending
portions which support a ring surrounding a semiconductor
element.

Accordingly, according to the lead frame .described
above, the suspending portions are reinforced because the
reinforcing portions are provided on the suspending portions,

so that the suspending portions can be prevented from being



the sem conductor package 58 using the nultilayered organic wring board
50 is cal led ag BGA package. However, in the above-descri bed

seni conduct or package 58 as descri bed above the el ectrode pads of the
sem conductor chip 51 and the wiring film52 of the nultilayered organic
Wi ring substrate 50 are connected to each other by the wire bonding, and
thus there is a limtation in the shortening of the wiring pitch. I n
other cases, for exanple, in a seniconductor package which is called as
TCP (Tabl e q?rfier Package) a copper foil which is attached onto an

i nsul ating Sse is etched to formleads, and thus there is such
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to solve the 6 above problens of the

prior arts, @8nd pasidibnait pelicdsliondbetween the circuit portion and the
outer ring is enhanced, so that no trouble occurs in the
fabrication process.

A lead frame manufacturing method according to the
present invention is a method for manufacturing the lead
frame of claim 1, and is characterized by comprising the
steps of forming on one surface side of the laminate plate
wiring films and suspending portions by the surface layer
thereof or another metal layer formed on the surface layer
and forming an insulating film, forming external terminals so
as to be connected to other end portions of the wiring films,
and at the samé time forming reinforcing portions on the
suspending portions, and performing a selective etching so as
to penetrate through the laminate plate, ahd performing a
selective etching on the layer at the other surface side of
the laminate plate to form a ring of the layer.

Accofdingly, according to the manufacturing method of
the present invention, the laminate plate of three or more
layers is used as a base, and a ring is formed in piace of an
outer lead by applying a lead frame forming technique of
forming an inner lead at one side and forming an outer lead

by the surface layer at the other side, and the reinforcing



provide a novel |ead frame which can prevent the suspending portions from
bei ng deformed, by nmerely inproving the structure of the suspending
portions, and a nethod of nanufacturing the |ead frane. A second

obj ect of the present invention is to enhance the reliability of a

sem conduct or package by preventing the breaking and failure of |eads due
to environmental stress. A third object of the present invention is
to provide a seniconductor package which cgn facilitate the resin
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suspendi ng portions ich support a ring surrounding a seni conduct or

el enent . techidepialiwifioh s dbeemoal pehllg Heedlbpede described  above,
t he suspending portions are reinforced because the

According to another aspect of the present invention, in
a lead frame of the present invention, the laminate area of
the insulating film is further extended toward the extension
end side beyond the lead bending position when the plural
leads extending frdm the wiring film are connected to the
electrode pads of the semiconductor chip.

In the lead frame thus constructed, when the plural
leads extending from the wiring film are connected to the
electrode pads of the semiconductor chip, a part of the
insulating film is bent together with each lead, whereby the
bending position of each lead is reinforced by the insulating
film. |

Further, according to another aspect of the present
invention, a semiconductor package includes a semiconductor
chip having plural electrode pads which are formed at the
peripheral edge portion on the surface of the chip, a wiring
film which is disposed and fixed to the surface side of the
semiconductor chip and in which an insulating film is
laminated on a lead pattern, plural leads which are extended

from the wiring film whose extension end is .connected to the



reinforcing portions are provided on the suspending portions,
suspendi ng portions can be prevented from bei ng

7 deforned.

portions are broken and the circuit portion falls off, and
preci sion between the circuit portion and the outer
ithat no trouble occurs in the fabrication process.
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manuf acturin
conprising t
wiring filns
anot her ne
film forn1n
portions of
portions on

Accordingly, there is no possibility that the suspendi ng

t he positional
ring i s enhanced, so
A |l ead frame
invention is a nethod for
the
ect

f%ﬁ% %ﬂé%gaﬁ1§%1§ a%ﬂ%ég g§é§s§ﬂgﬁa§§eﬁe ngg¥erm1ned

am nate plate

?3F81§§Spgﬂggggg F&b@%%sby t SLBéﬁ@fhéayﬁéSLEBGﬁeOBforthe

ayer for he surface layer and formng an insulating
eﬁe&siaal eh@’ BeRALS180atdd inshAccotnactiaming el beeacnd the

the wring filnms, “and at the same tinme form ng reinforcing
EHQulatlng film, and sealing resin for sealing a peripheral
area of the semiconductor chip which contains a boundary
portion between the plural leads and the insulating film.

In the semiconductor package thus constructed, the
bending position of the plural leads extending from the
wiring film is reinforced by the insulating film, and the
reinforced portion is embedded integrally with the leads in
the sealing resin. Therefore, even when an environmental
stress due to a temperature cycle or the like is applied to
the bending position of the leads, the breaking of the leads
can be prevented by £he reinforcing effect of the insulating
film.

According to another aspect of the present invention, a
semiconductor package includes a semicondudtor chip having
plural electrode pads formed at the peripheral edge portion
thereof, a wiring film which is disposed at the surface side
of the semiconductor chié and formed by laminating an
insulating film on a lead pattern, an external conhection
terminal which is formed on the wiring film so as to project
therefrom, plural leads which extend from the wiring film and
whose éxtension ends are connected to the electrode pads of

the semiconductor chip, an outer ring which is provided so as

so that the



suspendi ng portions, and performng a selective etching so as to penetrate
through the lamnate plate, and performng a selective etching on the

| ayer at the other surface side of the lamnate plate to forma ring of
the | ayer. Accordi ngly, according to the manufacturing nmethod of the
present invention, the lam nate plate of three or nore |layers is used as a
base, and a ring is fornmed in place of an outer |ead by applying a | ead
frame formng technique of formng an innelol ead at one side and form ng

an outer |eagy BYrkBEnaVtha’ &dmidindictde ShIB" ahlddhas2ih (dised eg;&a}eismg

8 portions are formed simultaneously wth the external termnals, thereby

obtai ning a wRrRaehf fién%d&dv{zé}:dil%'@ﬁenea_h@tef&{@ ,ba6R kazfateamds éesenkbed
above can be easily obtained by directly using the lead frane

manuf act ur i ngemiechduguernwbhip &md fheanedoreate devnelropedipheralAsasfdcag
to anot her aspect of the present invention, in a |lead frame of the present
i nvention, thhereofpatadasealding resin filled between the semiconductor

E chip and the outer ring.

In the semiconductor package thus constructed, the
outwardly-opened open portion are formed on the inner
peripheral surface f the outer ring surrounding the
semiconductor chip so as to be located at the chip back
surface side. Therefore, the broad resin injection port at
the back surface side of the chip can be secured at the gap
portion between the semiconductor chip and the outer ring,
whereby even when the size of the outer ring is small, the
resin injection from the back surface side of the chip can be
readily performed.

Further, according to another aspect of the present
invention, a lead frame includes a wiring' film which is
formed by laminating an insulating film on a lead pattern, an
external connection terminal formed on the wiring f£ilm so as
to project therefrom, plural leads.which are extended from
the wiring film and whose extension ends serve as connection
portions to the electrode pads of the semiconductor-chip, and
an outer ring which is provided at the outside of the wiring
film and has an open portion for accommodating the

semiconductor chip therein, an outwardly-opened open portion



the insulating filmis further extended toward the extension end side
beyond the | ead bendi ng position when the plural |eads extending fromthe
wring filmare connected to the electrode pads of the sem conductor chip.
1n the lead franme thus constructed, when the plural |eads extending from
the wiring filmare connected to the electrode pads of the sem conductor
chip, a part of the insulating filmis bent together with each |ead,

whereby the bending position of each |eadiils reinforced by the insulating
film Furt her, acgording to_another, as t Of .t p n | ntd,on,
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:surface sick%ém-é$égu§@g}cggg ctor chip and in mﬁich an insulgting fiFn1is
lam nated on a tead pattern, glural | eads which are extended fromthe
wring filmwhosergxt ¢pad on188d | SExdmweckpthst 0 ¢hestructed, when the
| semiconductor chip is accommodated at the open portion of the
outer ring in a package fabrication process, the broad resin
injection portion at the chip back surface side can be
secured because the outwardly-opened open portion is formed
on the inner peripheral surface of the open portion of the
outer ring.
Still further, according to another aspect of the
present invention, a semiconductor package includes a
semiconductor chip having plural electrode pads at the
peripheral edge portion on the surface thereof, a wiring film
which is formed so as to be disposed at the surface side of
the semiconductor chip, designed in a structure having an
insulating film laminated on a iead patﬁern, the outer
dimension of the film being set to be larger than the outer
dimension of said semiconductor chip, and has a film open
portion . along the peripheral edge poftion of the
semiconductor chip, the inside from the film open portion
being set as a first wiring area while the outside from the
film open portion is set as a second wiring érea, plural

external connection terminals which are formed on the wiring

film from the first wiring area over the second wiring area



9 el ectrode pads of said sem conductor chip by a predeterm ned bending
shapi ng process, the bending position of the extension end being |ocated
inside of a lamnate area of the insulating film and sealing resin for
sealing a peripheral area of the sem conductor chip which contains a
boundary portion between the plural leads and the insulating film

In the sem conduct or package thus constructed, the bending position of the
plural |eads extending fromthe wring film2 s reinforced by the
insulating film and the reinforced portion is enbedded integrally wth
the | eads in sahessbal bey pesjectedhepdiivpd, leads Wwhichneshendofmom dthe
stress due to a tenperature cycle or the like is applied to the bending
position of thierseatdinganga and,ghes S?F@"Idea'é§1“6aﬁrsé BP evat Bblmopen
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wiring filmsge28;ihg PERIACEilled between the semiconductor chip and the
outer ring. |
In the semiconductor package thus constructed, the
wiring area of the wiring film is extended to the second
wiring area disposed at the peripheral portion of the chip as
well as the first wiring area disposed on the semiconductor
chip, and the external connection terminals are formed over
the first and second wiring areas. Therefore, the number of
the external connection terminals on the wiring film is
restricted by the chip size, so that the chip size can be
reduced without reducing the number of external connection
terminals. |
BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A is a plan view of a semiconductor lead, and
Fig. 1B is a cross-sectional view which is taken aléng A-A
line.
Fig. 2 is a cross-sectional view of a BGA package;
Figs. 3A and 3B show a first embodiment of a lead frame

according to the present invention, wherein Fig. 3A is a plan

view and Fig. 3B is a cross-sectional view which is taken



therefrom plural |eads which extend fromthe wiring film and whose
extension,ends are connected to the el ectrode pads of t he sem conduct or
chip, an outer ring which is provided so as

10 to surround the senm conductor chip and has an open portion which is
outwardly opened at the back surface side of the sem conductor chip and
formed on the inner peripheral surface thereof, and sealing resin filled
bet ween the sem conductor chip and the oufldr ring. In the

sem conduct or _package thus constructed, the outwardly-opened open portion

are formed oAlPRE Anfelingeofp?Bial surface f the outer ring surrounding

t he seniconductor,chig so as to be located, at, the chip back surface, side
S
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Figs. 5A to 5H are cross-sectional views showing a
manufacturing method of a semiconductor package according to
the present invention in the process order.

Figs. 6A to 6H are cross-sectional views showing an
mount method of the lead frame of the present invention on
the semiconductor element.

Fig. 7 is a cross-sectional view showing a modification
of the lead frame shown in Figs., 3A and 3B.

Fig. 8 is a plan view showing another modification of
the lead frame shown in Figs. 3A and 3B.

Fig. 9 1is a partially enlarged view showing a
semiconductor package having a super multiple pin structure;

Figs. 10A to 10H are cross-sectional Qiews showing a
method for manufacturing a lead frame according to another
embodiment of the present invention;

Figs. 11A to 11D are cross-sectional views showing a
process for manufacturing a semiconductor package according
to another embodiment of the present invention; |

Fig. 12 is a partially enlarged view showing the

semiconductor package according to the embodiment of present

invention.



readily perforned. Further, according to another aspect of the
present invention, a lead frame includes a wiring filmwhich is fornmed by
| aminating an insulating filmon a |l ead pattern, an external connection
termnal formed on the wiring filmso as to project therefrom plura

| eads which are extended from the wiring filmand whose extension ends
serve as connection portions to the el ectrode pads of the sem conductor
chip, and an outer ring mhich is providedi@t the outside of the wiring

filmand has an o en por onnndatln the ionductor ﬁhig
therein, an outma 8§enf%%rF1Sh crods-sectitnal’ Vicws' s ng
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| ead frane thQU? e%%ﬂ%trwvéﬂ¥1oﬂme” the sem conductor Chlp S
accomodat ed at ﬁe open portion of the outer ring in a package

fabrication procegggst.he1 £ 088 19Y hre cross-sectional views showing a

process for manufacturing another embodiment of the lead
frame;

Figs. 15A to 15D are cross-sectional views showing a
subsequent process for manufacturing the lead frame of Figs.
14A to 14D;

Figs. '16A to 16D are cross-sectional views showing a
method for manufacturing a semiconductor package having the
lead frames shown in Figs. 14A to 15D of the present
inventiqn;

Fig. 17 is a cross-sectional view showing another
embodiment of the semiconductor package of the present
invention; .

Fig. 18 is a bottom view of the main part of the
embodiment of the semiconductor package according to the
present invention;

Figs. 19A to 19D are cross-sectional views showing a
process of manufacturing another embodiment of the lead frame
of the present invention;

Figs. 20A to 20D are cross-sectional views showing a

subsequent process of manufacturing the lead frame of the

embodiment;



i njection portion at the chip back surface side can be secured because the
putwar dl y-opened open portion is formed on the inner peripheral surface of
the open portion of the outer ring. Still further, according to

anot her aspect of the present invention, a sem conductor package incl udes
a sem conductor chip having plural electrode pads at the peripheral edge
portion on the surface thereof, a wiring film which is fornmed so as to be
di sposed at the surface side of the sem cobsluctor chip, designed in a

structure having an _insylating,filmlamnated on a |ead er outer
di menston of ¢ he 119 bathy SLc2iB Bre ArirSTagn: PradE vl shon e o4
said sem co clhp, nr%ﬂﬁfbha&l £ e i .

peri pher al q@%gégé%o???on 0 t é?l%ig$§§n§&§%§aﬂgﬁﬁ§&% eal$é$%eh?¥5ﬂgthe
filmopen pogféoDeadePamachbrasiqsl. N9 Wd iFgbAr&a while the outside from
the filmopen portionis set as”a second wiring area, plural external
connection term npi§. Wwhpgh g e f OciREsUsddtE dMd) NFieh | Bhbi@mgt h@nbithek

Wi ring area over the second witing area
embodiment of the semiconductor package according to the
present invention.

Fig. 23 shows a cellular phone in which a semiconductor
device on a circuit board is installed.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments according to the present invention
will be described hereunder with reference to the
accompanying drawings.

Figs. 3A and 3B show a first embodiment according to
the present invention, wherein Fig. 3A is a plan view and
Fig. 3B is an enlarged cross-sectional view which is taken
along B-B line of Fig. 3A.

In these figure, reference numeral 1 répresents a lead
frame (film circuit), and reference numeral 2 represents an
insulating film which serves as a base of the lead frame 1.
Reference numeral 3 represents leads which are formed at one
side (lower side) of the insulating film 2, and the tip
portions 3a thereof are connected to electrode pads 5 of a
semiconductor element (semiconductor chip) 4. The leads 3
are formed by forming metal such as copper, nickel or the

like by using as a mask a resist having a negative pattern to



12 so as to be projected, plural |eads which extend fromthe first wiring
area and the second wiring area to the filmopen portion, and whose
extension ends are connected to el ectrode pads of the semi conductor chip,
an outer ring which is provided so as to surround the sem conductor chip,
and sealing resin filled between the sem conductor chip and the outer
ring. In the sem conduct or package thus constructed, the wring area
of the wiring filmis extended to the secokel wiring area di sposed at the

peri pheral porii f the,chip as . well as the first wiring area di sposed
on the senic%néﬁggsgn %ﬁig% % M8 external connection terminals are

formed over ~the fikst and s 417189 areptesehper a1 edifoduTBRER!

the external connection term nals on the mis restricte

chip size, spelhzhaiBer6bBasbhtthdNeR@ pbetiohd WHl BEUEhEeTEEHBI 3t RRich
nunber of external connection termnals. BRI EF DESCRI PTI ON

OF THE DRAW B8 locatéd 9t 1Ahkes e\gﬁbéﬂtéi M@ oS ewheonsidgé owistd, jand

Fig. 1B is a cross-sectional view which is taken along A-A i ne.
connected to the electrode pads 5 of the semiconductor
element 4, and the outer terminals are formed of nickel and
soldering or gold. They are formed on a plane which is
opposite to the semiconductor element side of the base
{insulating film) 2, and connected to the end portions 3b of
the leads 3 through holes of the base 2.

Reference numeral 8 represents a reinforcing outer ring
which surrounds the semiconductor element 4, and it is formed
integrally with the outside of the main portion of the lead
frame through suspending portions 10. It has a laminate
structure comprising copper, aluminum, copper, nickel or the
like. The suspending portions 10 are formed of the same
layers as the leads 3, and £hus they are formed of copper or
nickel, for example. As compared with the prior art, the
suspending portions 10 are designed to have a larger width.
This is because reinforcing portions are formed on the
suspending portions ds described later.

Reference numeral 17 represents reinforcing portions
provided on the suspending portions 10 and they are formed of
the same material as the ball-shaped external terminals 6 for

example, nickel and soldering or gold. The reinforcing



Fig. 2 is a cross-sectional view of a BGA package; Figs. 3A and 3B
show a first enbodi nent of a lead frane according to the present
|nvent|on wherein Fig. 3Ais a plan view and Fig. 3Bis a

Cross- sectlonal view whi ch is taken -

13 along A-Aline of 3B; Fig. 4 is a cross-sectional view show ng a
sem conductor device in which a lead frane shown in Figs. 3A and 3B is
installed to a sem conductor devi ce; Flgs. bAto 5H are

C e L oBRr LR T e R B T s r o BOLEELRS
lF' gs. 6A to ?b‘ Al £1 CTa3%5 - $B% e %{‘%ﬁhi‘é’ﬁ{%@,ﬂ‘@lﬁ? al hm)%&@m 1099 ¥ the
| ead franme of the € Sér con

present “rnventi on on Glct o7 enent .
Fig. 7is a g§9§§n§gctbgmyn&1§wgshomnng a nodi fication of the lead frane
shown in Figs. 3A and Fig. 8 is a plan view show ng anot her

nmodi fication of ag shown in Figs. 3A and 3B, in the lead frame of this

embodiment, the outer ring é is integrally formed on the
outer portion of the main portion 15 of the lead frame
through the suspending portions 10 on which the reinforcing
portions 17 are provided. Therefore, when the lead frame 1
is merely mounted on the semiconductor element 4 to position’
the outer ring 8 to the semiconductor element 4 as shown in
Fig. 4, the outer ring is positioned to the semiconductor
device 4 without deforming the suspending portions 10.

Accordingly, there is no possibility that the suspending
portions are broken and the circuit portion falls off, and
the positional precision between the circuit portion and the
outer-ring'is enhanced; so that no trouble occurs in the
fabrication process.

Fig. 4 is a cross-sectionél view showing a semiconductor
device in which the lead frame shown in Figs. 3A and 3B is
mountéd on a semiconductor element. 1In Fig. 3, reference
numeral 4 represents a semiconductor element (semicbnductor
chip, for example), reference nuﬁeral 5 represents-electrode
pads thereof, and reference numeral 7 represents a buffer
formed of silicone grease or adhesive agent, for example, and

it ‘is interposed between the 1lead frame 1 and the



the |l ead frame shown in Figs. 3A and 3B. Fig. 9 is apartially
enl arged view showi ng a sem conductor package having a super multiple pin

structure; Figs. 10Ato | OH are cross-sectional views show ng a

met hod for manufacturing a |ead frame according to another enbodi ment of
t he present invention; Figs. 11A to 1D are cross-sectional views
showi ng a process for manufacturing a sem conduct or package according to
anot her enbodi nent of the present inventi oh8 Fig. 12 is a partially

enl arged vi ew show the sem condugctor kage according to the
enbod?rrent O]se&ggggﬁﬁctl%eﬁiggﬁnt ‘f. IPeatCereqnce numera é) represents 14

he. som conddSPar " BeAd Sprarepr by EHce FRLanPerAREh Ehe itk Talpd

age” accordr ng nvention;

L4A 10 14D 8K 210855 8Bl MG NS UMY @ arll BeRWRdiP e HPHHAS Wil

anot her enbodi nent of the
8 and the lead frame 1.

Next, the manufacturing method of the lead frame 1
according to the present invention will be described along
the process order with reference to Figs. 5A to 5H. The
manufacturing mefhod is an application of the lead frame
manufacturing technique for using a metal laminate plate
having a three-layer structure as a base and forming outer
leads at one side while forming inner leads at the other side .
(the technique as introduced in Japanese Laid-open Patent
Application No. Hei -7-211834, Japanese Laid-open Patent
Application No. Hei-7-147364 uses the lead frame
manufacturing technique), and it is characterized in that the
leads 3 and the suspending portions 10 of the lead frame 1
are formed in place of the inner leads and the outer ring is
formed in place of the outer leads.

(A) First, the metal laminate late having the three-
layer structufe is prepared as shown in Fig. b5A. The
laminate plate 11 comprises a copper layer 12 of 150
micrometers in thiékness which serves as the ring 8, an
aluminum layer 13 of 3 micrometers in thickness which serves
as an etching stopper, and a 2-micrometer plating base layer

14 of copper or nickel, which are overlaid on one another.



frane,; Figs. 15A to 15D are cross-sectional views show ng a
subsequent process for manufacturing the lead frame of Figs. 14A to 14D,
Figs. 16A'to 16D are cross-sectional views showing a nethod for

manuf acturi ng a sem conduct or package having the |ead frames shown in

Figs. 14A to 15D of the present invention; Fig. 17 is a
cross-sectional view show ng anot her enbodi nent of the sem conductor
package of the present invention; Figg 18 is a bottomview of the

main part of_the_ enbodjnept of the sem conduct Qr package accqrdin 0 the
present inveltiBhace of ?1BE?“EQA1ﬂ%ﬁﬁﬁ}aW%chﬁ%§9§%€t§85aﬂ‘ ef58hBHi ng
a process of, manufacturing anot her enbodi nent of the lead frane of the

present inve °T Figs. 20A to 20D are cross-sectional views show ng

a subsequent proggss \Qfy JTRNYLACKUINY; f NeilPads hT aPReOT) Lgs  3TRAG MBRL
suspending portions 10 are formed on the plating back layer
14. The leads 3 and the suspending portions 10 are formed by
coating a resist having a negative patter to a pattern to be
formed thereon, and plating the layer 14 as the base with
copper (or nickel) (for example, plating thickness is set to
30 micrometers) by using the resist as a mask.

(C) Next, as shown in Fig. 5C, an etching is selectively
performed on the metal laminate plate 11 from both the
surfaces thereof so as to penetrate through the laminate
plate 11, thereby forming a lead frame in which plural lead
frames are integrally linked to one another.

(D) Next, as shown in Fig. 5D, an insulating film 2 is
selectively formed on the surface at the lead forming plane
side of the laminate plate 11.

(E) Next, as shown in Fig. 5E, soldering balls 6 serving
as the external terminals are formed on the surfaces of the
leads 3 by using the inéulating film 2 as a mask. At the
same time, the reinforcing portions 17 fbf reinforcing the
suspending portions 10 are formed on the suspending.portions
10. The soldering balls 6 and the reinforcing portions 17
are formed by nickel plating (for example, the thickness is

set to 80 micrometers) and soldering or gold plating (for



15 Figs. 21A to 21D are cross-sectional views showing a process for
manuf acturing the sem conductor package having the |lead frame of Figs. 19A
to 20D; and * Fig. 22 is a cross-sectional view show ng anot her

enbodi nent of the sem conductor package according to the present

I nventi on. Fig. 23 shows a cellular phone in which a sem conductor
device on a circuit board is installed. DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS -Preferred enbodlorents according to the present
invention wll be described hereunder with reference to the
acconpanyi ng®dPBRlRgs the thickness bm el BB IR GrPRRERTEbodi ment

ascording to zﬂm S BRI, o B

19 ]; aE{eg(fiBiA\m othh g’% g’fa er?élg r?ffeﬁrs% Cde?? repll%selﬁ‘tmsl aﬁ-‘ees%:}’taﬁiegt]':lﬁg'%

il m which S%B‘ﬁ%%cﬁ:%da pgsea Otﬁ.etlg%tl%d éf.éﬂfn& treatment to remove an
inside portion thereof which is located inwardly from a
portion 8 which will serve as the outer ring. In this step,
the aluminum layer 13 remains except for the portion which is
removed in the selective etching treatment of Fig. 5C.

(G) Next, as shown in Fig. 5C, the plating base layer 14
serving as the base and the aluminum layer 13 serving as the
etdhing stopper are etched by using the leads 3, 3, .. and
the suspending portions 10 (in Fig. 5, no suspending portion
10 appears) as a mask, whereby the leads 3 and the suspending
portions are independent of one another, and at this stage
these are kept not to be electrically short-circuited to one
another. 15 represents the main portion of the lead frame.
The main portion 15 is apparently illustrated as being
separated from the outer ring 8 in Fig. 56. However, this is
because the suspending portions 10 do not appear in the
cross-sectional views of Figs. 5A to SH, aqd actually the
main portion 15 is integrally linked to the outer ring 8
through the suspending portions 10. |

(H) Next, as shown in Fig. 5H, bumps 16 are formed at
the end portions 3a of the respective leads 3 as necessary.

In the case of the lead frame 1 shown in Figs. 3A and 3B, no



Ref erence nuneral 3 represents | eads which are formed at one side (I|ower
side) of the insulating film2, and the tip portions 3a thereof are
connected to el ectrode pads 5 of a sem conductor el ement (sem conduct or
chip) 4. The leads 3 are fornmed by form ng nmetal such as copper, nickel or
the like by using as a mask a resist having a negative pattern to

16 a pattern to be forned. Reference nuneral 6 represent

bal | -shaped outer termnals formed on thezﬁnd portions 3b of the |eads 3
which are |ocated at the opposite side to the side which is connected to
the el ect rodeupRddss Brovhidedenanthd¥ug CtBLEMPRKROLSHNd S HNRRERFSArY -
termnals are forned Qf nickel ,and sol dering or gol.d. Thg{ ﬁre fo d on
a pl ane whi HOYeVeEnnd& & Pdffdcatirro YR, 18 &gt i YB16h Wl bhake
(insulating film. and, connected to the en ortiong 3b of _the |eads.3
Lhrough hol edeBfEiRedlaESS" "BEnsE 4s aineldedatd Wpeit s aeah Erahe ss
reinforcing pyLenoli calc' £Y" hAHRYR AT RE™ RN BGRBE SR Uriea 28M 11

is forned
this process. There is a case where the bumps are formed at
the semiconductor element 4 side.

According to this method, the lead frame manufacturing
method in which by using the laminate metal plate of the
three-layer structure as a base, the outer leads are formed
at one side and the inner leads are formed at the other side,
can be directly practically usable to manufacture the lead
frame according to the present invention.

In this embodiment, the leads are formed by growing the
plating film by using as a mask the resist film which is
selectively formed on the plating base film. However, the
leads may be formed by forming the layer 14 of copper or
nickel at a larde thickness and patterning fhe layer 14 by
the selective etching treatment.

Figs. 6A to 6D show the installation of the lead frame
1 to the semiconductor element in the procegs order.

(A) First, the lead frames 1 in the lead frame shape are
positioned to the semiconductor elements 4 arranged while
buffer 7 is interposed therebetween as shown in Fig. 6A.

(B) Next, as shown in Fig. 6B, the tip portions 3a of

the respective leads 3 are connected to the electrode pads 5



integrally with the outside of the main portion of the lead franme through
.suspendi ng portions 10. It has a |lam nate structure conprising copper,
al um num* copper, nickel or the like. The suspending portions 10 are
formed of the same |layers as the leads 3, and thus they are fornmed of
.copper or nickel, for exanple. As conpared with the prior art, the
‘'suspendi ng portions 10 are designed to have a |larger width. This is

because reinforcing portions are formed oma he suspending portions as

described later. Reference nuneral 17 represents reinfprg{ng or t.i ons
provi ded onafhetbegspeeniagnguctiosnselengny tlﬁﬁglar)e % orPed HMILH

material as _the ball-shaped external termnals 6 for exanple, nickel and
sol dering oPgWling, fawe 9%ARPLRci ng

G b SR EhCRh® s SB BETE dh

As shown ineF;Locksy %és%plc,l 3?11}.80;1@(3 He%iq\féfrmtlfg 19ke is injected and
sealed between the semiconductor element 4 and the lead frame
1/the outer ring 8 with a dispenser or the like by potting to
fix the semiconductor elemeﬂt 4 and the lead frame 1/the
outer ring 8.

(D) Next, an undesired portion of the lead frame in
which the plural lead frames 1 are integrally linked to one
another is cut out to separate the lead frames 1 from one
another as shown in Fig. 6D, thereby obtaining a
semiconductor device which has the lead frame 1 as an
intermediate circuit board and has the external terminals §
of ball .grid array shape connected to the respective
electrodes of the sémiconductor element 1 and the reinforcing
portions 17 on the intermediate circuit board, and whiph is
reinforced by the outer ring 8.

According to the fabricationxmethod.described.apove, the
outer ring 8 is integrally formed with the lead frame 1
through the suspending portions 10 on which the re;nforcing
portions 17 are provided. Therefore, by positioning the lead
frame 1 to the semiconductor element 4, the outer ring 8 is
automatically positioned to the semiconductor element 4. In

addition, the suspending portions 10 are not deformed.



enmbodi nent ,

the main portion 15 of the lead frane

the outer ring 8 is integrally fornmed on the outer portion'of

‘on which the reinforcing portions 17 are provided. Therefore, when the

|l ead frane

‘outer ring is positioned to the sem conduct or
t he suspendi ng portions 10. Accor di Y,

the suspending portions are broken and the circuit portion f

ing 8 to the sem conductor elenent 4 as shown in Fig. 4, the

the positional pFégi.si’lodshet gressHseckiianak &t |s$‘f?wd-ﬁ¥9 @h&oddfigatd;
enhanced, so that no trouble occurs in the fapricat]

4 is a cros®fsethicondiead ef zamsi r?d“’d"‘serﬁ'borﬁj’tﬂﬁbr \ﬁptbcgcgﬁf\/w cﬁm}“hFl J

il ead frane shomn an Fi

|In Fig. 3,
.(seni conduct
‘el ectrode

for

gaggeg%gye U 'eu "BHELERAR BYTGE And (ABESENNS Leads

refereRc uirer al represents a buffer

ead rame

fornmed of h f
nter poge dSIbielt \Aczgé;ﬁaﬁ&éfet@ Ad Sié&@rga%n?adsors PHESRIGh A1 iBumps 16

formed on the semiconductor element 4.

The shape of the reinforcing portions 17 and the
suspending portions 10 are not limited to the above ones.
The suspending portions 10 may be formed not in a linear
shape, but in a rectangular shape, and the reinforcing
portions 17 each having a large area are formed to enhance
the strength.

In the above-described embodiments, the suspending
portions 10 are provided at the four corners of the lead
frame 1, however, the present invention is not limited to
this style. For example, the suspending portions may be
provided at the intermediate portions betweeh the sides.

According to the above embodiments, the reinforcing
portions are provided on the suspending portions, and thus
the suspending portions are reinforced, "so that ﬁhe
deformation of the suspending portions can be prevented.

Accordingly, the suspending portions are not broken and
the circuit portion does not fall off. Further, the
positional precision between he circuit portion and the outer

ring is enhanced, and thus no trouble occurs in the

device 4 wi thout deform ng
there is no possibility that

t hrough t he suspendi ng portions 10

| 1 is nmerely nounted on the semi conductor elenment 4 to position
ithe outer r

|l s off, and

i's
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18 sem conductor el enent 4. Ref erence nuneral 9 represents sealing agent
for sealing and fixing between the outer ring 8 and the sem conduct or

el enent 4 and between the outer ring 8 and the lead frane 1. Next ,

t he manufacturing nmethod of the lead frame 1 according to ghepresent

invention will be described along the process order with r| SFHIB SHEETL WAS BEEN
Figs. 5Ato 5H The manufacturing nmethod is an applicatign of RERLAcERd
frame manufacturing technique for using azgetal |am nate prate—havtre—a

three-layer gtyucture as_a hase and form ng outer |eads at one side while
form ng innefa?g%%§£%?ntﬁﬁog?%§r side (the technique as introduced in

Japanese Lai d- ope t | i %ﬁ? s 13&ad8 ;ﬁﬂggﬁ? :
Lai d- open Pat ent ?%g%*%gét?éggkﬁgﬁ& 9?6@@%- ‘§%4§ ysgéeét e g%%rlng
frame manufgQet bl NohECTHIhMELe SIS lof & P florecdayRrshal hBeq dsads
3 and the suspending portions 10 'of the lead frame 1 are“fornmed in place
of the inneral pade,anhd Renduieh rﬁﬂgfdiméd”fﬁdﬁlagé|6§edﬁtéﬂﬁaé&a§rby
| eads. (A) First, the nmetal |lam nate |ate having the three-

' applying a lead frame forming technique of forming inner

leads at one side and forming outer leads by the surface
layer at the other side; and the reinforcing portions are
formed simultaneously with the external terminals, thereby
obtaining a lead frame with a ring. Therefore, the lead
frame can be easily obtained by directly using the lead frame
manufacturing technique which has been already developed.

When the super multiple pin structure as described
above is implemented, the strength of the leads 9 themselves
are necessarily weakened. Therefore, when a temperature
cycle test or the like is performed, there is a case where a
stress is applied to the bending position L of the lead 9 for
which the edge of the adhesive layer 14 is used as a fulcrum
as shown in Fig. 9, and thus the lead 9 is broken at that
position.

The following embodiments can avoid the above drawback.

The embodiments of the lead frame and the semiconductor
package will be described in detail together with the
manufacturing procedure thereof with reference to the:-
accompanying drawings.

First, in the manufacturing process of the lead frame,

A

This Sheet Has Been Reﬂlaced




| ayer structure is prepared as shown in Fig. 5A The Ilamnate plate 11
conprises.a copper |layer 12 of 150 mcroneters in thickness which serves
as the ring 8, an alumnumlayer 13 of 3 mcroneters in thickness which
serves as an etching stopper, and a 2-m croneter plating base |ayer 14 of
copper or nickel, which are overlaid on one another. '

19 In place of alum num nickel may be used for the etching stopper

(B) Next, as shown in Fig. 5B, the | eads 3gand the suspending portions 10
are fornmed on the plating back |ayer 14. The |eads 3 and the suspendi ng
portions 10 @F eshevnkl Ey9scodi@hdta FeH; s mekadg basgedtl eonREteingcda
pattern to be formed fhereon, and plating the |layer 14 as the base mﬁéh
copper (or ntaREPIteplatghpyingp fhigerhr¥Rrgdsstruckyre ls jprepared.

T oot e Dk HELAT SEe S} L SPo B B boemioh nE b S ERLR 1B
11 fr0mb0tho£h§bout 4.5 ym in thickness on the surface of a substrate 2
of copper or copper alloy and about 150 um in thickness
(hereinafter referred to as copper substrate), for example,
by the deposition method, and further forming a nickel film
104 of about 1 to 2 um in thickness thereon.

The copper substraté 102 does not serve as leads, but it
will be finally cut off excluding the portion corresponding
to the outer ring (described 1later), however, it |is
indispensable to form a very fine lead pattern. The aluminum
film 103 corresponds to an etching stop film to prevent the
surface side of the metal base 1 from being etched when the
copper substrate 2 is etched in the subsequent process. The
nickel film 104 corresponds to the base for the
electroplating to form the lead pattern on thé surface of the
metal base 101, that is, the plating base film.

As the metal base 1, a chrome film of about 0.5 uym in
thickness may be formed as an adhering film between the
aluminum film 103 and the nickel film 104 to enhance
adherence between the aluminum film 103 and the nickel film
104. As the plating base film may be formed a thin film of
copper in place of the nickel film 104.

Subsequently, as shown in Fig. 10B, plural lead patterns



surfaces thereof so as to penetrate through the Iamnate plate 11, thereby
formng a lead frame in which plural lead frames are integrally |linked to

one another. (D) Next, as shown in Fig. 5D, an insulating film2 is
selectively fornmed on the surface at the lead formng plane side of the
| am nate plate 11. (E) Next, as shown in Fig. 5E, soldering balls 6

serving as the external termnals are fornmed on the surfaces of the | eads
3 by using the insulating film2 as a nmaskygAt the sane tine, the
reinforcing portions 17 for reinforcing the suspending portions 10 are

formed on t ReofuspEREMMGrSofiargied orp theswdiage iafy the metalahagend 01,
f t f d | f | t.h

hi ckness | $heteti o the AUETGHRR i)t tade iR A4 & e %Sec(trlafe
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of the lam'ygfééﬁfgéiﬂ' 6§ting a resist pattern on the surface of the
metal base 101, and then performing copper electroplating
with the resist pattern as a mésk. _

In this process, the lead patterns 105 which are
excellent in .film quality and finely patterned can be
obtained.

Subsequently, as shown in Fig. 10C, the metal base 101
is subjected to the selective etching from both the surfaces
thereof to form slits S to define the outer shape of the lead
frame every chip and holes (not shown) to facilitate the
manufacturing process.

Subsequently, as shown in Fig. 10D, an insulating film
106 is laminated on the lead pattern 6 which is formed by the
selective plating, thereby forming the wiring film 107
comprising the lead pattern 5 and the insulating film 106.
The insulating film 106lis formed of photosensitive resin
such as epoxy group, polyimide group, polyolefine group or
the like, or polyimide film, and a number of holes 8 are
formed on the film by selectively etching the insulating film
106.

Here, the plural leads 109 are extended from the wiring

film 107 in correspondence with the extension of the



subjected to a selective etching treatnment to renove an inside portion
thereof which is |ocated inwardly froma portion 8 which will serve as the
outer ring. In‘this step, the alum numlayer 13 renmins except for the
portion which is renoved in the selective etching treatnment of Fig. 5C

(G Next, as shown in Fig. 5C, the plating base layer 14 serving as the
base and the alum num | ayer 13 serving as the etching stopper are etched
by using the leads 3, 3, .. and the suspend?ng portions 10 (in Fig. 5, no

Suspendi ng Tt FoneL £r EBFRAR, AnAR, BaBERSn, 0%,  npbag, 48R, fod"dpkyfhe
th Kk . ' - G L{.ed : 5
oprosont s TRE0ar 5OR,AE “CiHeRe ¢ i IELCTHhE Ih RGP he
apparent Iy iLbhsbERI6H 2SpOPt {9ns SCRA Al gl M 081 bEErBHEET pddyW 8df1 Fifle

a
5G However, this is because the suspending portions 10 J% not appear in

the cross-sgehi@salu¥tews cHig) JandSAdr® thé abdnaetian LtHderespebtive
portion 15 is integrally linked to the outer ring 8 through the suspendi ng

portions 10.leads 108) Next, kmtsheMile FRecttbiy bthes Boéuadarior ked at
the end portions 3a of the respective | eads 3 as necessary. In the case of
the | ead frapeedesbemined Eogitidh and 3B, no

Therefore, in this embodiment, when the above insulating
film 106 is laminated, the film lamination area is'extended
to the lead extension end side (lead tip side) beyond the
lead bending position L as described above, whereby a part of
the insulating film 106 is bent together with each lead 109
in the lead bending shaping process as described later.

It is better to set the extension dimension of the
insulating film 106 from the lead bending posiﬁion L to be
large as possible as to the extent that it does not obstruct
the lead bending shaping process as described above.

Subsequently, as shown in Fig. 10E, external connection
terminals 110 comprising solder balls are formed at the
termination of the 1lead patterns 105 coated with the
insulating film 106 (just above the holes 108) by using the
insulating film 106 as a mask. The external connection
terminals 110 -are obtained by forming a base film.of metal
material such as copper, nickel or gold at the termination of
the lead patterns 105 exposed onto the insulating film 6 by

an electroplating method or the like, laminating soldering



21 bunp is provided, and thus this process is unnecessary. However, in a
nodi ficatjon shown in Fig. 7 which will be described |ater, bunps are
‘provi ded, and when a |ead frame of  the nodification is manufactured, the
‘bunps are fornmed in this process. There is a case where the bunps are
fornmed at the sem conductor el enent 4 side. According to this

nmet hod, the |ead frame manufacturing mnethod in which by using the |am nate
netal plate of the three-I|ayer structure?8s a base, the outer |eads are

f d at i t ' | d
o ot RBEe3il 203 LR G | St & OT IS, Bbadbe SLER! Bydechecar

I Cal e to manufdcture the lead frane according to

the present eil@é%?.biﬁ)cigt' ng . mekthod) SaREPOEhER e f 1yl MRpILhY €sbaueRd ngy
plating fﬁ %tn

growi ng the y using as a mask the resist filmwhich is
sel ectivel ymfa(il_(e%'i(é10rf;o|t hehdPStiny dstdeding mdbeevel, ihhe bhtddshape.be

formed by formng the |ayer 14 of copper or nickel at a large thickness

and patterning tkapstRientdlPpy as shown in Fig. 10F, the copper substrate
102 of the metal base 101 is removed by the selective etching
so that the outer ring 101 remains. In the etching process,
the aluminum film 103 serves as an etching stopper, and only
the copper substrate 102 is removed.

Subsequently, as shown in Fig. 10G, the aluminum film
103 of the metal base 101 is removed by the selective
etching, and the nickel film 104 is removed by the selective
etching to make the respective lead patterns 105 (containing
the léads 109) separate from and independent of one another.

In the state of Fig. 10G, the wiring film 107 and the
outer ring 111 are represented as being separated from each
other. However, they are actually integrally linked to each
other by suspending leads (not shown) which are formed
simultaneously with the lead patterns 105.

Subsequently, as shown in Fig. 10H, a bump 112 of
aluminﬁm is formed at the tip of each lead 109 extending from
the wiring film 107 by the sputtering method or the
deposition method. |

Through the above process, the lead frame 113 before
semiconductor chips are assembled to the lead frame is

completed.



the selective etching treatnent. Figs. 6A to 6D show the installation
of the lead frame 1 to the sem conductor elenent in the process order.

‘(A) First, the lead frames 1 in the |ead frame shape are positioned to the
sem conductor elenments 4 arranged while buffer 7 is interposed

t her ebet ween as shown in Fig. 6A (B) Next, as shown in Fig. 6B, the
itip portions 3a of the respective |eads 353re connected to the el ectrode

pads 5 22 of the sem conduct or
el ement (chip) 4 by single point ondi ng, for exanple. . t,, . as
shown in Fig. 6C,'1?é‘é:£q Gydhen ﬁ%‘gc%b%‘}& RGP B§ iacsongabri;%i(ntoor

he like is,inj d b ] .
the | ead f 1P LEAdhE2aMe T md " AR CoRfaciirt SHYR 4, 1% POt
E(E))) r\lieit the SRM £ORANCLET (Rl 1Ck fﬁ@PF%ggefli%d df ke 141 Be€ngOU4lim rig® 8.

an undesired portion rane 1n
through an adhesive layer 114 as shown in Fig. 11A. At this

time, the tip portion (bump 112) of each lead 9 extending
from the insulating film 106 is confronted to each of the
electrode pads 116 on the semiconductor chip 115.

Subsequently, as shown in Fig. 11B, the tip portion of
each lead 109 is bonded to the electrode pad 103 of the
semiconductor chip 115 through the bump 112 by the single
point bonding method. 1In the single point bonding method,
each lead 109 is bent and shaped by a wedge tool (not shown)
with the previously-described lead bending position at the
boundary, and pushed against the electrode pads 116. At this
time, in the structure of the lead frame 113, the laminate
area of the insulating film 106 is extended to the lead tip
side (lead extension end side) beyond thé lead bending
position L, whereby the lead bending position L is located
inside of the film laminate area. Therefore, in the bending
and shaping proceés of the leads 109 by the single point
bonding method, a part of the insulating film 6 is bent
together with each lead 109.

Subsequently, sealing resin 117 of epoxy resin, silicone

resin or the like is injected into the peripheral area of the

semiconductor chip 115 containing a boundary portion between



which the plural lead frames 1 are integrally linked to one another is cut
out to separate the lead frames 1 fromone another as shown in Fig. 6D
Fhereby obtaining a sem conductor device which has the lead frane 1 as an
internediate circuit board and has the external termnals 6 of ball grid
array shape connected to the respective electrodes of the senm conductor
elenment 1 and the reinforcing portions 17 on the internediate circuit
board, and which is reinforced by the out® ring 8. According to the

fabricati oncaRhnote£S¢bbbethdAPENE. indu1atAHL £11RY1861 Dy NEREN Pdbtilng med
with the lead frane 1  through the suspending portions 10 on which the

rei nforci ng metih@id ia@shokwrl £n PFYy1 detic, Thpaetnen, haydeagtt itoniikg dgratdeead
frame 1 to the sem conductor elenent 4, the outer ring 8 is automatical ly

posi tioned tthet hespdtiorslucdnst Etesrdt pdrtsn  addition, the suspending
portions 10 are not deforned. 23
Fig. 7 is a cros#isedtiynas vsirows hbmi Rjjga ddd, f eoatindesired portion is
cut off with the outer edge portion of the outer ring 111 at
the boundary as shown in Fig. 11D, thereby completing the
semiconductor -package 118 having the super multiple pin
structure.

In the semiconductor package 118 thﬁs obtained, as shown
in Fig. 12, the bending position L of each lead 109 is
" reinforced by the insulating film 106, and also the
reinforced portion is embedded in the s.ealing' resin 117
integrally with the lead 109. Accordingly, the sufficient
strength can be secured at the bending position L of the lead
109, and thus the breaking of the leads 109 can be prevented
by the reinforcing effect of the insulating film even when an
environmental stress is applied to the bending position L of

each lead 109 due to the temperature cycle or the like.
Further, as another preferable embodiment, if a resin
film (not shown) which is formed of resin material such as
polyimide or the 1like which has high adherence to the
insulating film 106 is formed (backed) at the opposite side
to the insulating film 106 so that the lead pattern 105
(containing the base portion of the lead 109) is sandwiched

between the resin film and the insulating film 106, the



of the lead frame shown in Figs. 3A and 3B This nodification
is different fromthe enbodi nent of Figs. 3A and 3B nerely in that the tip
portions 3a of the respective leads 3 are bonded to the el ectrode pads 5

t hrough netal bunps 16 formed on the sem conductor el enment 4. The
shape of the reinforcing portions 17 and the suspending portions 10 are
not limted to the above ones. The suspending portions 10 nmay be forned
not in a linear shape, but in a rectangul &t shape, and the reinforcing

portions 17rg3nfkoledinld of feitda il Gte B&sé OpoBL1 bAsCoRARAR 1688 sS CadNBich-
In the above-descri bed enbodi nents, the suspending portions 10 are

provi ded at fuR@hedUlenhaintid, tnd ehé eRgadsr 808 andhenevehsullde ivge F4Mim
invention is not limted to this style. For exanple, the suspending

portions nag l@mn heovsdeelyt prievented nEdomt belog ieaxfobidvednfirbm sadds.
According to the above enbodi nents, the reinforcing portions are provided
on t he suspetlierg gyan i omsthenbendisg ante slapiendprocepsr ofokhe dreads
reinforced, so that the def ormati on of the suspending portions can be
prevented. 10%. Accordingly, the suspending portions are not broken and
the circuit portion does not fall off. Further, the positional

preci si on bet weed™e 19 c akoyRr t eBPodienke otthere is described the

structure of the wiring film 107 in which the lead patterns
105 are formed on the metal base 1 by the copper
electroplating method, and then the insulating film 106 is
laminated on the lead patterns 105. However, the present
invention is not limited to the above structure. The present
invention may be likewise applied to the structure in which
the lead patterns are formed on the film base of polyimide or
the like by etching.

As described above, according to the 1lead frame
described above, when.the plural leads extending from the
wiring film are - connected to the electrode pads of the
semiconductor chip, a part of the insulating film is bent
together with each lead, whereby the bending position of each
lead is reinforced by the 1nsu1ating.film, and the strength
of the leads can be enhanced.

Furthér, according to the semiconductor package
described above, the bending positions of the plural leads
extending from the wiring film are reinforced by the

insulating film, and the reinforced portion is embedded



ring is enhanced, and thus no trouble occurs in the

24 fabrication process. Further, according to the above-descri bed
manuf acturing nethod, the lam nate plate of three or nore layers is used
as a base, and the ring is formed in place of outer leads by applying a
lead franme formng technique of formng inner |eads at one side and
formng outer |eads by the surface |ayer at the other side, and the
reinforcing portions are forned sinultansausly with the external

Lond " e TR LI g 1aflsT 1AM (St £ dpes 1 ADS B el

frame can “be easily obtain ectly usingt ead frane
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super multiple pin structure as described above is inplenmented, the

strength of gdig dirnfls 885 tWersaheesbraaRifgcassakhky V6agenade to the
Therefore, when a tenperature cycle test or the like is perforned, there

IS a case Wandronnsdntesl stsrapgl cen be sheelgnpiregented..i od aofrédelt cad
5 Tor the reliability of the semiconductor package to the
environmental stress can be further enhanced.

In the semiconductor package as described above, the
lead pattern is formed on the metal base by the copper
electroplating at the manufacturing stage of the lead frame,
and further the external connection terminals (solder balls)
are formed on the lead pattern by the electroplating, thereby
realizing the multiple pin structure which is beyond the
hitherto limitation. Further, the metal base is selectively
etched to leave the outér ring portion, and the outline of
the package is formed by the outer ring, whereby the
positional precision between the outline of the package and
the external connection terminals is secured and thus the
alignment when the package is mounted can be facilitated.
§till further, so-called CSP (Chip Size Package) in which the
package size is reduced to the same level as the chip size
can be realized.

Here, in the manufacturing process of the semiconductor .
package, when the sealing resin is filled between the
semiconductor chip and the outer ring, the resin is injected

from the back surface of the chip. This is because if the



whi ch thé edge of the adhesive layer 114 is used as a fulcrum as shown in

Fig. 9, and thus the |lead 105 is broken at that position. The
-foll owi ng enbodi ments can avoid the above drawback. The enbodi nent s
of the lead frame and the sem conduct or package will be described in

detail together with the manuf acturi ng procedure thereof with reference

'to the acconpanyi ng draw ngs. First, in the manufacturing process
of the | ead frane, 3 25 as show in

3
Figs. |0A tg LOH, . al ol a2 t @nBRYi
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ase 101 is forne
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surface of a substrate 2 of copper or copper alloy and about 150 [err]min
-thi ckness (herekﬁ%fB@hc@ﬁiﬁbr?thﬁeﬁﬁeéﬁpﬂﬁé Sembdsredegtof orh Epraard ehe by

ithe deposition nethod, and further formng a nickel film 104 of about 1 to

2 [err] mindytiegknassy thereiall (about 0.1 mm), it is difficult to fill
the sealing resin between the semiconductor chip and the
outer ring from the obverse surface of the chip.

(2) If the relative position between the package and the
dispenser is deviated, the sealing resin would be attached to
the external connection terminals (solder balls).

(3) The leads disturb the resin-sealing work.

On the other hand, in the case where the resin is
injected from the back surface of the chip, there is no part
which disturbs the resin injection work, such as the leads
and the external connection terminals, and also a sufficient
amount of sealing resin can be supplied by using the step
portion between the back surface of the chip and the outer
ring. Therefore, the sealing resin can be smoothly filled
between the semiconductor chip and the outer ring.

In the case of the semiconductor package, the sealing
resin is filled between the semiconductor chip and the outer
ring to integrate the peripheral parts. Therefore, in order
to further reduce the package size, it is necessary to reduce
the size (outside dimension) of- the outer ring. However, if
the size of the outer ring is reduced, the gap between the

semiconductor chip and the outer ring is smaller by the



The copper

cut off excluding the portion corresponding to the outer ring (described

substrate 102 does not serve as leads, but it wll be final

later), however, it is indispensable to forma very fine | ead pattern
Ealum'num f|In1103 corresponds to an etching stop filmto prevent the
surface side of the netal base 1 from being etched when the copper
substrate 2 is etched in the subsequent process. The nickel film 104

corresponds

film

to the base for the eled4oplating to formthe |ead
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filmof copper in & ce of the nickel film 104. Subsequently, as
shown in Fi dardgeBtdltHellexeadc Ppehad€r e injection of the sealing resin

is not difficult. This greatly obstructs the reduction of
the package size.

The following embodiment can avoid the above drawback.

Figs. 13A and 13B are side cross-sectional views showing
this embodiment of a semiconductor package according to the
present invention.

In the construction of the semiconductor package 101
shéwn in Fig. 13A, plural electrode pads 203 are formed along
the peripheral edge portion on the surface of a semiconductor
chip (the lower surface of the chip in Fig. 13A). Further,
a wiring film 205 is disposed through an adhesive layer 204
formed of an adhesive sheet or the like at the center portion
of the chip surface excluding a pad forming area. The wiring
film 205 is constructed by laminating an insulating film 207
on a lead pattern 206. The adhesive layer 4 functions as a
buffer for protecting an element forming area which exists
inside of the pad forming area of the semiconductor chip 202,
in addition to the function of adhesively attaching the
semiconductor chip 202 and the wiring film 205.

The external connection tefminals 208 comprising the

solder balls are formed projectingly at the termination of

etween the alum numfilm 103



26 5 of copper are fornmed on the surface of the netal base 101, that is,
the surface of the nickel film 104 by the selective plating nethod. The
Isel ective plating is perforned by selectively coating a resist pattern on
the surface of the netal base 101, and then perform ng copper

electroplating with the resist pattern as a mask. In this process,
the |l ead patterns 105 which are excellent,_in filmquality and finely
patterned can be obtai ned. Subsequéﬂily, as shown in Fig. 10C the

metal base {Qd 1b8qSpbi€sERN260 dharehaGting mtiahizes f r eurkakl ,t beural
surfaces thereof to formslits S to define the outer shape of the |ead

frame everyilehdg arg9hokee (rNitdriivd) fixorm acthet avbrihg Ghimf a0bri dg
process. Subsequently, as shown in Fig. 0D, an insulating film 106
‘i s | ami nat edomrespendentepatittdr rtite ilwaxh patterned06y ahd tbel extension
‘plating, thereby formng the wiring film 107 conprising the |ead pattern 5
and the i nsehdsi nhefrelof 808 cofinedted | tei bhefelartoedpsppdsngd 3ot the
phot osensitive resin such as egoxypg;oup pol yi m de group,

group or t Bemiiceadustaio|ship de02i Ehrough AhelRiwps{2H0} esgghfé?‘l@%fr:‘ (rsl‘\‘e"rred

on the filrngg{éiekﬁggiX?l¥se£gnggeéh§titS&“éﬁéé%héigénthe semiconductor
chip 202 so as to surround the semiconductor chip 202.
Sealing resin 212 is filled between the semiconductor chip 2
and the outer ring 211.

Here, an outwardly-opened open portion 213 is formed on
the inner peripheral surface 21la of the outer ring 211 so as
to be located at the back surface side of the semiconductor
chip 202 (upper side in the figure). The open portion 213 is
formed at an angle 6=30 to 245 degrees to the inner
peripheral surface 21la of the ring. Therefore, the open
portion 213 is to be larger at the back surface side of the
chip than the gap G between the semiconductor chip 202 and
the outer ring, so that the resin injection port can be kept
broad to inject the sealing resin 212. Accordingly, the size
(outside dimension) of the outer ring 211 can be reduced
while the resin injection from the back surface side of the
chip is facilitated.

Next, the manufacturing .process of the semiconductor

package 201 as described above will be described.

First, in the manufacturing process of the lead frame,



106. Here, the plural |eads 109 are extended fromthe wiring film
107 in correspondence with the extension of the

27 previously-formed | ead pattern 105. These | eads 109 use the extension
ends thereof, that is, the lead tips as.the connection portions to the
el ectrode pads of the sem conductor chip, and for the connection the
respective |eads 109 are bent while setti the boundary to a

predet ermi ned position L. Therefore,” 1 n this enbodi nent, when the

above insul atin f il 6 i ang fi ) [ r ii

ext ended tsstﬁgoféégngégknggg% g%gﬁggg% %%%%dt??Légﬁgg?g%ggoﬁdq?ﬁg%afgad
bending pOSLbR LndpifleS ! | DEfealpy ferdiCistbuct rd 116 pridpariatbul atiing
film 106 is bent together with each Tead 109 in the Ieaé)bending shapi ng
process as desani MRGd AR .is forméd by beikihengt anselumbiauextfdln @23 of

di rension of the insulating film 106 ?ron1the | ead bendi ng position L to

be |arge aanRasidl® s i thEckxéest ohhahei sutfasenof absuhsdirate 222
of copper or copper alloy and about 150 um in thickness
(hereinafter referred to as copper substrate) by deposition,
and further forming a nickel film 224 of about 1 to 2 um in
thickness thereon.

The copper substrate 222 does not serve as leads, but it
will be finally cut off excluding the portion corresponding
to the outer ring (described later), however, it is
indispensable to form a very fine lead pattern. The aluminum
film 223 corresponds to an etching stop film to prevent the
surface side of the metal base 221 from being etched when the
copper substrate 222 is etched in the subsequent process.
The nickel £film 224 corresponds' to the base for the
electroplating to form the lead pattern on the surface of the
metal base, that is, the plating base film.

As the metal base 221, a chrome film of about 0.5 um in
thickness may be formed as an adhering film between the
aluminum film 223 and the nickel fiim 224 to enhance
adherence between the aluminum film 223 and the nickel film
224. As the plating base film may be formed a thin film of

copper in place of the nickel film 224.

Subsequently, as shown in Fig. 14B, plural lead patterns



the | ead bendi ng shapi ng process as descri bed above. Subsequent |y,

shown in Fi
balls are f

g. 10E, external connection termnals 110 conprising sol der

ormed at the termination of the | ead patterns 105 coated with

ithe insulating film 106 (just above the holes 108) by using the
i film 106 as a nask. The external connection termnals 110-are

‘i nsul ating

‘obtained by formng a base filmof nmetal nmaterial such as copper,

or gold at
i nsul ati ng
sol dering

the termnation of the |ead patterns 105 exposed onto the
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renmoved | ective etching so that the outer ring 101
b N8t beiiRe 1Y WSSEing t #erabiBnpadtdrn lGdbtSesNesn fsoanthe

pper, and only
surface of the metal base 221, and then performing copper
electroplating with the resist pattern as a mask.

In this process, the lead patterns 2026 which are
excellent in film quality and finely patterned can be
obtained.

Subsequently, as shown in Fig. 14C, the metal base 221
is subjected to the selective etching from both the surfaces
thereof to form slits 225 to define the outer shape of the
lead frame every chip and holes (not shown) to facilitate the
manufacturing process.

Subsequently, as shown in Fig. 14D, an insulating film
207 of a polyimide film for example is laminated on the lead
pattern 206 which is formed by the selective plating, thereby
forming the wiring film 205 comprising the lead pattern and
the insulating f£ilm 207. At this time, the plural leads 209
are extended ffom the wiring film 205 in correspondence with
the extension of the éreviously-formed lead pattern.

Subsequently, as shown in Fig. 15A, the external
connection terminals 208 comprising the solder balls are
formed at the termination of the lead pattern covered by the

insulating film 207 by using the insulating film 207 as a

ni ckel

as



t he copper substrate 102 is renoved. Subsequently, as shown in Fig.
|0G the glumpumfilm 103 of the netal base 101 is renoved by the

'sel ective etching, and the nickel film104 is renoved by the selective
etching to nake the respective |ead patterns 105 (containing the |eads
'109) separate from and i ndependent of one anot her. In the state of
Fig. 10G the wiring film 107 and the outer ring 111 are represented as
bei ng separated from each other. However, 3hey are actually integrally
linked to each other by suspending |eads (not shown) which are fornged

si mul t aneoudiagkyi t HThecextarnpit conpectdon terminad g s2BBearey fordesh & in

Fig. 10H a bunp 112 of alumnum.is forned at the tjp of eac tIea 10d9
extendi ng fd@Hminghe wicked core e678ByHPrats tfé?’fq‘l’g'??rfe‘f%oo (g elea
dopos 1100 oty 300 mRbrY alp, P BV ARG B R
conpl et ed. electroplating method, and coating soldering material of tin-
| lead alloy on the surface of the core by the electroplating
method.

Subsequently, as shown in Fig. 15B, the metal base 221
is covered by the mask 226 and the copper substrate 222 of
the metal base 221 is removed by the selective etching so
that the outer ring 211 remains. In the etching process, the
aluminum film 223 serves as an etching stopper, and only the
copper substrate 222 is removed.

In this embodiment, when the copper substrate 222 is
selectively etched, etching 1liquid of H,0, (hydrogen
peroxide)/H,S0, (sulfuric acid) group is used. The
concentration of H,0, is set to 10% or less, and the etching
liquid is sprayed onto the copper substrate 222 by a spray
method, whereby the inner peripheral surface of the outer
ring 211 is etched in a tapered shape (side-etching). 1In
addition, since the tapered shape becomes remarkable in
inverse proportion to the concentration of H;0,, an outwardly—
opened open portion 213 can be formed at a desired size on
the inner peripheral surface of the outer ring 211.

With respect to the taperred sh'ape of the open portion

213, it can be adjusted on the basis of the temperature



29 Thereafter, when the sem conductor chip is assenbled to the |ead
frame 113, the sem conductor chip 115 is positioned and fixed to the back
surface side of the wiring film 107 through an adhesive |ayer 114 as shown
in Fig. 11A. At this tinme, the tip portion (bunp 112) of each lead 9
extending fromthe insulating film2106 is confronted to each of the

el ectrode pads 116 on the sem conductor chip 115. Subsequently, as
shown in Fig. 11B, the tip portion of each lead 109 is bonded to the

el ectrode pad 103 of the seniconductor ch 115 t hr ough the bu 112

the single Semdittisihdi FReSINEENYEREIRN sPhgIHeSPat nPThd ﬁggﬂ °%ach
| ead 109 i s bent and shaped by a wedge tool (not shown) mnth t he

previ ousl y- @Qﬁﬁﬂbed | ead bendi ng position at the boundary, and pushed

agai nst the eIectr ads 16. At this ruct t ead
franme 113, the Iaﬁﬂ i}ﬁ of’stﬁ owﬁ"SLﬁ'btl %’ lgbel gdlgi nQI fhkthe

1 ead t (l d t
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109 by the sin bint on I ng net a part of the insulating film®6 is
bent etching to make the respective lead patterns 206 (containing

the leads 209) separate from and independent of one another.

In the state shown in Fig. 15C, the wiring film 205 and
the outer ring 211 are represented as being separated from
each other, ehey are actually integrally formed with each
other by the suspending leads (not shown) which are formed at
the same time as the lead patterns 206. |

Subsequently, as shown in Fig.‘15D, the bump 210 of
aluminum is formed at the tip of each lead 209 extending from
the wiring film 205 by a sputtering or deposition method, for
example.

Through the above process, the lead frame 227 before the
semiconductor chip is assembled to the lead frame is
completed. _

Thereafter, when the semiconductor chip is assembled to
the lead frame 227, the semiconductor chip 202 is positioned
and fixed’to the back surface side of the wiring film 205
through an adhesiee layer 204 as shown in Fig. 16A.-“At this
time, the tip portion (bump 210) of each lead 209 extending

from the wiring film 205 is confronted to each of the



together with each | ead 109. Subsequently, sealing resin 117 of
epoxy resjn, sjlicone resin or the like is injected into the peri pheral
area of the sem conductor chip 115 containing a boundary portion between
30 each lead 109 and the insulating film 106 by the potting nethod as
shown in Fig. 11C and then hardened to integrate the respective
:constituent parts. Finally, as shown in Fig. |11, an undesired
portion is cut off with the outer edge podQion of the outer ring 111 at

ort i on (i th | i
package 116eHEAEIEn @AM AV It | T SRR ELs cenLBo202F T ppocucter

ure. n the
por £rou t or CaSARBANUIYE 5 INA Ao B0 en e fepe P per e e
?lnfggﬁ Qlel rtgatr}{]hor%ggﬁ,pgr | o1 popdkaddes ithetl 1Ss@@kddW paal mdd70f the
_ y W the Tead 109. Accordingly, the sufficient strength can be
secured at thg RO HOSERLPN 2020TtHfSudadhe bump 210 by the single
point bonding method.
Subsequently, as shown in Fig. 16C, the sealing resin
212 such as epoxy resin, silicone resin or the 1like is
injected from the back surface side of the chip into the gap
between the semiconductor chip 202 and the outer ring 211 by
the potting, and then hardened to integrate the respective
constituent parts.
At this time, the outwardly-opened open portion 213 is
formed on the inner peripheral surface of the outer ring 211,
and thus the broad resin injection port is secured at the
back surface side of the chip, so that the resin injection
from the chip back surface side can be readily performed even
when the gap between the semiconductor chié 2 and the outer
ring 211 is small.
Finally, as shown in Fig. 16D, an undesired portion is
cut out with the oufer peripheral edge of the outer ring 211
at the boundary, thereby completing the semiconductor'package
1 shown in Figs. 13A and 13B.
In this embodiment, the outwardly-opened open portion

213 is formed at the chip back surface side and on the inner

peripheral surface of the outer ring 211 which is provided to



109, and thus the breaking of the |eads 109 can be prevented by the
reinforcing effect of the insulating filmeven when an environnental
'stress is applied to the bending position L of each |ead 109 due to the
‘tenperature cycle or the |like. Further, as another preferable
enbodi ment, if aresin film(not shown) which is forned of resin materia
such as polyi mde or the |ike which has high adherence to the

insulating film2106 is forned (backed) at #he opposite side to the

i nsul ating {j S at : 105 A hapbee
portion of %Hggbégg 18§%§isséggg%ﬁg%gggh;gggaggn ?ﬁécsg%?%P%ﬁ?%:aﬁd t he

I nsul ating &h%?b%gﬁe,tQﬁe resin injection port at the chip back $lhrface
reinforcing effect at the base portions of the |eads can be further

enhanced, a%ddbheaheﬁéskéﬁﬁ BRgadie. | Meedketd Mgy Mhé side hef Yhelonter
prevented from being exfoliated fromeach other even in the bending and

shapi ng progasgy F11 hean ebdsred@2ed whild rthderedineirjbotiipentfromhathe i s
descri bed the :
chip back surface side is facilitated.

Further, the provision of the open portion 213 enables
the highQspeed sealing between the semiconductor chip 202 and
the outer ring 211 with a necessary and sufficient amount of
sealing resin 212, whereby the sufficient strength at the
outside portion of the package can be secured and the working
efficiency of the resin injection can be enhanced.

As described above, according to the semiconductor
package as described above, the outwardly-opened open portion
is formed onlthe inner peripheral surface of the outer ring
surrounding the semiconductor chip so as to be located at the
chip back surface side. Therefore, the broad resin injection
port for injecting the sealing resin can be secured at the
chip back surface side between the semiconductor chip and the
outer ring. Accordingly, the resin injection from the chip
back surface side can be readiiy performed even when the size
of the outer ring is reduced, and thus the package size can
be reduced.

Further, according to the lead frame as described above,
the outwardly-opened open portion is formed so as to be

located at the chip back surface side on the inner peripheral



structure of the wiring film 107 in which the |lead patterns 105 are forned
on the netal base 1 by the copper electroplating nmethod, and then the
insulating film106 is l|amnated on the | ead patterns 105. However, the
present invention is not limted to the above structure. The present

I nvention may be |ikew se applied to the structure in which the |ead
patterns are forned on the film base of polﬁlnide or the |like by etching.
As descri bed above, according to the | ead f%ame described above, when the
plural leads extending fromthe wring filmare connected to the el ectrode
pads of the S%éﬁ@%%n@&ctb? OFSE R?ﬁﬁﬂqncﬁfthbelﬁ§ﬁ?£tﬁﬁ§%|ﬂﬂnW¥#%%nﬁ e
together with each |ead, whereby the bending position of each |ead

rei nf or ced b?e’I‘h‘éo‘i‘Wé‘aF‘aﬂ ﬁ’glplml he peFemaedaRgen TherRESFRadehennthe

Geseribed abBYBLCER %éﬂaiﬁcfﬁﬁﬁﬁﬁgﬁfyﬂ'&?émdfﬁeﬂ 1 G PoREIERP G Eher om

the, wirind obbbl ALG, L8LUA Siokbie Wbr iU | BILLLE, L 'Peoin
injection port at the chip back surface side can be kept
broad, so that the package size can be reduced.

In the above-described semiconductor package, the wiring
film is mounted onto the semiconductor chip through the
adhesive sheet, and the external connection terminalé are
formed on the wiring film. Therefore, there is the following
disadvantage.

That is, when the arrangement pitch of the external
connection terminals is narrowed to the limit level, the
number of external connection terminals which can be provided
on the wiring film is restricted by the size of the
semiconductor chip. Therefore, in order to reduce the chip
size, the number of the external connection terminals must be
reduced, resulting in obstructing the multiple pin structure.

The following embodiment can solve the above problem.

Fig. 17 is a side cross-sectional view showing an
embodiment of a semiconductor package according to the
present invention,'and Fig. 18 is a bottom view of the main
part of the semiconductor package.

In the construction of a semiconductor package 301 shown

in Figs. 17 and 18, plural electrode pads 303 are formed over



32 integrally with the leads in the sealing resin. Therefore the
sufficient strength can be secured at the |lead bending position, so that
the breaking of the |leads due to the environnental stress can be surely

prevented. As a result, the reliability of the sem conductor package to
the environnental stress can be further enhanced. In the :

sem conduct or package as described above, 4%ie |ead pattern is fornmed on
the netal base by the copper electroplating at the nmanufacturing stage of

the |ead freng, elgfﬁhéi:’%i heligé hsoP¥i 66 o1 1R RRGifaeR bET 81 Sehscoaaldeor
balls) are for n the lead pattern by the el ectroplating, thereby

real izing thg;pul 30P! q ot Jlowest Usarsaiceh b bewencchiie it IFdrf.0 17).
limtation. Further, the netal base is selectively etched to |eave the
outer ring parther, andwiheénguifliilie 305 tbe fuankedeand Odspedesy ahetbeter

ring, whereby the positional precision between the outline of the package
and the exsarfacecshdec{pad ferniing surfacecside)and thessendcoadugieant
when the package is nounted can be facilitated. Still further, so-called
CSP (Chi p SchépPafRagkroinghwhhehadhesipacghgets3od. i Theicddd &ike 392me
| evel as the chip size can be realized.
is constructed by laminating an insulating film on a lead
pattern 306. The outer dimension of the film is set to be
larger than the outer dimension of the semiconductor chip
302. Further, film open portions 308 are provided along the
peripheral edge portion of the chip in the wiring film 305.
-The film open portions 308 will serve as so-called bond holes
to connect the tips of the leads to the electrode pads 303 of
the semiconductor chip 302 as described later, and the film
open portions 308 are formed in a slit shape so as to meet
the pad arrangement on the semiconductor chip 302.

The adhesive sheet 304 comprises a thermoplastic
polyimide adhesive sheet or polyolefine-based adhesive sheet
of about 150 pm in thickness, and it serves not only to
adhesively attach the semiconductor chip 302 and the wiriné
film 305, but also as a buffer member for protectihg a device
forming area which exists inside of the pad forming area of
the semiconductor chip 302.

In the above-described wiring film 305, with the film

open portion 308 at the boundary, the inside of the film open

portion 308 is set as a first wiring area 305a while the



Here, in the manufacturing process of the senmi conductor package, when the
sealing resin is filled between the sem conductor chip and the outer ring,
the resin is injected fromthe back surface of the chip. This is because

if the _ 33 resinis injected fromthe
obverse surface of the chip, the follow ng disadvantages would occur.

(1) Since the gap between the sem conductoggechip and the outer ring is
small (about 0.1 mm), it is difficult to fill the sealing resin between

the sem Con‘ékigs%ecﬁf’ %’B@ tff1m O¥peh Pt {6:0M0BE iAbVEEse s8I & agecond he
chi p. I'f e relative position between the package and the

di spenser i §id8¥AEeda FSISeakingg fiest) widing areal 305 drid tHehsemarer nal
connection termnals (solder balls). (3) The leads disturb the resin
seal i ng worksiring a®©eat h@oSbheirdiandnkied t be ossech wodhert hetr eshe ibmtt

I njected fromthe back surface of the chip, there is no part which

di sturbs theomsions rjfedierespdct iste Hf jglm tdpen qrusticmsl I0R. o@tathdls,
connection termnals, and also a sufficient
as shown in Fig. 18, the butt portion of each film open
portion 308 is suspended by a part 307a of the insulating
film 307, and the suspended portion is bridged by a
suspending lead 306a for reinforcing the suspended portion.
Further, plural external connection terminals 309 are formed
from the first wiring area 305a to the second wiring area
305b on the wiring film 305. Each external connection
terminal 309 is located at the termination (land) of the lead
~ pattern 306 as described above, and projected in a ball shape
for example. Dummy ball-shaped projections 309a having the
same structure as the external connection terminals 309 are
provided at both ends of the suspending leads 306a described
above, and both the end portions of the suspehding leads 306a
are fixed to the insulating film 307 by the rivet action of
the ball-shaped projections 309a.

Further, plural leads 310 are extended from the first
wiring area 305a and the second wiring area 305b toward the
film open portions 308. These leads 310 correspond to the
lead patterns 306 formed in the first and second wiring areas
305a, 305b. The leads 10 are extended from the first wiring

area 305a toward the outside of the package, and also are



anount of sealing resin can be supplied by using the step portion between
the back surface of the chip and the outer ring. Therefore, the sealing

resin can be smoothly filled between the sem conductor chip and the outer
ring. In the case of the sem conductor package, the sealing resin
lis filled between the semi conductor chip and the outer ring to integrate
‘the peripheral parts. Therefore, in order to further reduce the package

size, it is necessary to reduce t he size 4%ut si de di mension) of-the outer

ring. Howevelprdrdded Yok €ife Ofedbfd OWL 8ingi BdehS 308dU &Mk ridhagap sideen
t he sem conductor chip and the outer ring is smaller by the

34 anount Qff tdre iiedgen ofhéhexseAsioandnthysiip) iof diafdh Adidad O is

infject the resin from the sem conductor chip. Accordingly, the size

of the outercdringrtedt be seladin beledtrgeet opade e3QEnt foimedt hon njkei on

of the sealing resin is not difficult. This greatly obstructs the

‘reducti on ofsemimomphokboe ship. 302. Further, in addition to the above

 leads 310, support leads 310a (Fig. 18) which do not

contribute to the circuit connection are bridged as dummies
at suitable places of each film open portion 308. The
support leads 310a are used to link and support the first
wiring area 305a and the second wiring area 305b like the
suspending leads 306a.

Further, an outer ring 311 is provided at the outside of
the semiconductor chip 302 so as to surround the
sémiconductor chip 302. The outer ring 311 is formed in a
ring shape along the peripheral edge of the wiring film 305
(second wiring area 305b) to thereby the outer shape of the
semiconductor package 301. Further, sealing resin 312 of
epoxy-based or silicone-based sealing resin 312 is filled
between the semiconductor chip 302 and the outer ring 311,
and the peripheral parts are integrally fixed to one another
by the sealing resin 312.

An adhesive sheet 304 which is of the same type as the
adhesive sheet 304 is attached to the second wiring'area 305b
of the wiring film 305. The adhesive sheet 304a is used to

moderate an environmental stress (mainly, thermal stress)

when and after the package is mounted on a print board (not



The foll ow ng enbodi nrent can avoid the above drawback. Figs. 13A and
13B are side cross-sectional views show ng this enbodinent of a

sem conduct or package according to the present invention. In the
construction of the sem conductor package 101 shown in Fig. 13A, plural

el ectrode pads 203 are forned along the peripheral edge portion on the
surface of a sem conductor chip (the lower surface of the chip in Fig.
13A). Further, a wring film205 is dispo4€d t hrough an adhesive | ayer 204

fornmed of a RY hegt el rs ' I p
surface expﬁj%gf'a %5% ?grnrhgggbgr ngﬁﬁg‘&wﬁﬁ%ﬁ'g c?llnrf%@lﬁs}j%%%\%ﬁﬁc gd
by 1 ani nat i ngy aps hnpit gt i nged I M2P7 (AR a deAd mpt t 2883 206 315he @sdheghye
| ayer 4 functions as a buffer for protecting an el enment form ng area i ch

exi sts insigeypiohmeneall EerBsRY area of the sem conductor chip 202, in
addition to the function of adhesively attaching the sem conductor chip

202 and the wiringekt| ma05series ofhem&nbeastliringneprbeasktesn oél stRES

conprising the sol der balls are formed projectingly at the term nation of
semiconductor package according to this embodiment will be
described with reference to Figs. 19A to 21D.

First, in the manufacturing process of a lead frame, a
metal base 321 comprising a laminate plate of three-layered
structure is prepared as shown in Fig. 19A. The metal base
321 is formed by forming an aluminum film 323 of about 4.5 um
in thickness on the surface of a substrate 322 of copper or
copper alloy and about 150 pum in thickness (hereinafter
referred to as copper substrate) by deposition, and further
forming a nickel film 324 of about 1 to 2 um in thickness
thereon.

The copper substrate 322 does not serve as leads, but it
will be finally cut off excluding the portion corresponding
to the outer ring (described later), however, it is
indispensable to form a very fine lead pattern. The aluminum
film 323 corresponds to an etching stop film to prevent the
surface side-of the metal base 321 from being etched when the
copper substrate 322 is etched in the subsequent process.
The nickel film 324 corresponds to the base for the
electroplating to form the lead pattern on the surface of the

metal base, that is, the plating base film.



35 the lead pattern 206 on the wiring film 205. Further, plural |eads 209
are extended fromthe wiring film205 in correspondence with the |ead
pattern 206, and the extension ends thereof are connected to the el ectrode
pads 203 of the sem conductor chip 202 through t he bunps 210. Further, an
.outer ring 11 is provided at the outside of the sem conductor chip 202 so
las to surround the sem conductor chip 202. Sealing resin 212 is filled

"bet ween the sem conductor chip 2 and the guter ring 211. Here, an

out war dl y- opened_op portion, 213 Ls,fo ke i i ph 3
surface 21la of Pﬁeggﬁt@?k??ngafélbgé'aéngﬂggﬁg Fégg{g eéPB?ELBBEEEHEﬁPface

side of 1 heREBLAALAUGHAY b%hiPoﬁgg?(lé%OeénSiadﬁuéﬂd eriLAUNRtwddie eRen

portion 213715 or e an ang err]=30 to 245 degrees to the inner

peripheral sygh3nem2itz1al Bh8 rang. tHoer{ekel fAWPIR4 Pl | enhdhde s
to be larger at the back surface side of the chip than the gap G between

‘the seni condypboenchl Betfeitthd el wiimimr £0n 323taad the néskeli fjidet i on
.port can be kept broad to inject the sealing resin 212. Accordingly, the

'size (outsidge.di mensihen)pleftime magerfilmgndy lbeafiobmededutbdn WHilive ofhe
resin injection fromthe back surface side of the
' copper in place of the nickel film 324.

Subsequently, as shown in Fig. 19B, plural lead patterns’
6 of copper and 20 to 30 pm in thickness are formed on the
surface of the metal base 1, that is, the surface of the
nickel film 304 by the selective plating method. The
selective plating is performed by selectively coating a
resist pattern (not shown) on the surface of the metal base
321, and then performing copper electroplating with the
resist pattern as a mask. At this time, the forming area of
the lead pattern 306 which uses the resist pattern as a mask
is set to be larger than the joint area of the semiconductor
éhip 302 as described later. When the lead pattern 306 is
formed, the suspending lead 306a and the support lead 310
shown in Fig. 18 are formed at the same time.

Next, as shown in Fig. 19C, the wiring £ilm 305
comprising the lead pattern 306 and the insulating film 307
is formed by laminating an insulating film 307 of polyimide
and about 25 pum in thickness on the lead pattern 306 which is
formed by the copper electroplating. The insulating film 307

is patterned by using a well-known lithography technique to



chip is facilitated. Next, the manufacturing process of the

sem conduct or , package 201 as descri bed above will be descri bed.

First, in the manufacturing process of the |ead frane,

136 as showin Fig. 14A, a netal base 221 conprising a lamnate plate
‘having a three-layered structure is prepared. The netal base 221 is
formed by formng an alumnumfilm 223 of about 4.5 [err]min thickness on
the surface of a substrate 222 of copper 68 copper alloy and about 150

face of |
oL o Eoeag BB1RE" b Forholhe Efcdindl CORREC, BRASTE)30Y b

out 1 to 2 [err]m

in thick h
| eads, bu?eisifhé ﬁ?egj[}.égf?ﬁgrf)a and°fizo )?*Pastfﬁrﬁ 888n UpBEtBhsS O Msr

_ y cut off excluding the portion correspondi ng
to the out efl[éacﬂ%éﬁ&.scr hbednial &ime YBYES  thé WwErihgdifspendabldidiaddr m
a very fine lead pattern. The alumi num film 223 corresponds to an etching
stop filmtop¢evemé Ehest wiring area 305a and the second wiring area
305b, and the plural leads 310 are extended from the
respective areas 305a, 305b to the film open portions 308.

Subsequently, as shown in Fig. 19D, the metal base 321
is selectively etched from both surfaces thereof to form
slits 325 for defining the outer shape of the lead.frame for
each chip and holes (not shown) for facilitating the
manufacturing process.

Subsequently; as shown in Fig. 20A, the ball-shaped
external connection terminals 309 are formed at the
termination of the 1lead patterns 306 covered by the
insulating film 307 by using the insulating film 307 as a
mask. The external connection terminals 309 are obtained by
forming a nickel core of about 90 um at the termination of
the lead pattern 306 exposed onto the insulating film 307 by
the electroplating method and then subjecting the core
surface to the gold plating treatment of 0.1 pm, or by
forming a nickel core of about 80 um by the electroplating
method and then subjecting the core surface to the solder
plating of about 20 um:--

Subsequently, as shown in Fig. 20B, the copper substrate

322 of the metal base 321 is removed by the selective etching



surface side of the nmetal base 221 from bei ng etched when the copper
substrate, 222 js etched in the subsequent process. The nickel film 224
corresponds to the base for the electroplating to formthe |ead pattern on
the surface of the netal base, that is, the plating base film As
the netal base 221, a chrone film of about 0.5 [err]min t hi ckness may be
\forned as an adherlng filmbetween the al um num film 223 and the nickel

film 224 to enhance adher ence between thegal umi numfilm 223 and the
nickel film

copper in pléheg%?tthetgﬁggrﬁi? §R%§%§§$ﬁﬁfﬁé QB D LERGESuftdxd Bihy B0

sequently, as shown in

Fig. 14B, plyy, ad patder hi rocess, the aluminum £ilm 323 act¥
. 206 of copper are£$or%£g on t é:gﬂ} ce of the netal base 201, that is,

the surface ff Mee&ﬁkﬁég gtbgpa% Rhd th1petist buppakakubg traiteo®2 The

selective plating 1s perforned by selectively coating a resist pattern

|(not shown) edvd . surface of the nmetal base 221, and then performng
copper

Next, as shown in Fig. 20C, the aluminum film 323 of the
metal base 321 is removed by the selective etching, and the
nickel film 324 is removed by the selectively etching to make
the respective lead patterns 306 (containing the leads 319)
separate from and independent of one another.

Subsequently, as shown in Fig. 20D, a bump 326 of
aluminum is formed at the tip of each of the leads 310
extending from the first, second wiring areas 305a, 305b of
the wiring film 305 by the sputtering method or the
deposition method, for example.

Through the above process, the lead frame 327 before a
semiconductor chip is assembled thereto is completed.

Thereafter, when the semiconductor chip'is assenbled to
the lead frame 327, as shown in Fig. ZIA, the semiconductor
chip 302 is positioned and fixed to the back surface side of
the wiriné film 305 (first wiring area 305a through the
adhesive sheet 304. At this time, thé first wiring area 305a
of the wiring film 305 is disposed on the semiconductor chip
302, and the second wiring area 305b is disposed at the
peripheral portion of the chip. Further, the tips (bumps

326) of the respective leads 310 extending from the first,'



el ectroplating with the resist pattern as a mask. In this process,
the | ead patterns 2026 which are excellent in filmquality and finely
patterned can be obtai ned. Subsequently, as shown in Fig. 14C, the
nmetal base 221 is subjected to the selective etching fromboth the
surfaces thereof to formslits 225 to define the outer shape of the |ead
frame every chip and holes (not shown) to facilitate the manufacturing
process. Subsequently, as shown in Fi5§. 14D, .an insulating film 207
of a polyi msd&értdm OFi g AMPLEaL S j@é'apat?ﬂsﬂn 458 | &8 roRebdie fo20fhe
which is forned by the seTective plating, thereby formng the wiring film
205 conpri sidiedtod€afaddt 868NoANEhe EbMilcORIRILGY) dHilgn#y. At this
time, the plural |eads 209 are extended fromthe wiring film205 in
correspondence W $ilibsedién€xyygndsOnsRdwhhdnprevg oughy,f athedehipad gt tken.

Subsequently, as shown in Fig. 15A, the external connection termnals 208
conpri si ng thespettietvebbhéddsaBt0 afercennatctéetdetoethenalechroflet hadsead3
pattern covered by the insulating film 207 by using the insulating film

207 as a of the semiconductor chips through the bumps 326 by the
single point bonding. The single point bonding is performed
through the film open portions 308 of the wiring film 305.

Subsequently, as shown iﬁ Fig. 21C, the sealing resin
312 of epoxy group or silicone group is injected between the
semiconductor chip 302 and the outer ring 311 by the potting,
and then hardened to integrate the peripheral parts.

Finally, as shown in Fig. 21D, an undesired portion is
cut out with the outer peripheral edge of the outer ring 311
at the boundary, thereby completing the semiconducior package
301 shown in Fig. 17. |

As described above, in the semiconductor package 301 of
this embodiment, the wiring area of the wiring film 305 is
extended to not only the first wiring area 305a disposed on
the semiconductor chip 302, but also the second wiring area
~305b disposed at.the peripheral portion of the chip, and the
external connection terminals 309 are formed over the
respective the wiring areas 305a, 305b, so that the number of
the external connection terminals 309 is not restricted by
the chip size. Accordingly, the size of the semiconductor

chip 302 can be reduced without reducing the number of



38 mask. The external connection termnals 208 are forned by formng a

ni ckel core of 80 [err]mat the term nation of the |ead pattern 208
exposed onto the insulating film207 by the electroplating method, and
coating soldering material of tin- |ead alloy on the surface of the core
by the electroplating nethod. Subsequently, as shown in Fig. 15B
the metal base 221 is covered by the mask; 226 and the copper substrate 222
of the netal base 221 is renpved by the selective etching so that the

outer ring 21 qnﬂéhéf@heég ?Qa?%°53 the alum numfilm 223
g S

servesdas art e opper copper substrate 222 is
renoved. fé}%‘&k&ﬁ? n AQRPEENREEEL bAl EeBiEnaBs 309
sel ectively etcheép etc |un§% %?ggﬁZ 02 (%ydrogen nase
peroxi de) / Hsgf r{ 1R 86Ebnd( S&i]ﬂfllﬂé Caré&l flay WPUPreéBby H&e€d.in conforiiEty

concentration of H202 is set to 10% or Iess and the etching liquidis
sprayed ont ayitle €REDP@esiisd  ALMbEE2 dFY BesRiaxlsuE! Hdowewbe; elserhethaner

peri pheral surface of the outer ring 211 is etched in a tapered shape

(si de-etchi mprmindbh arrangement is enlarged, the second wiring area 305b
is also enlarged. Therefore, there is such a fear that the
flexure or waving of the film becomes remarkable and thus the
external connection terminals 309 are not aligned in height.

Another embodiment of the present invention which is
implemented to overcome the above fear will be described
hereunder.

Fig 22 is a side cross-sectional view showing another
embodiment of the semiconductor package according to the
present invention. 1In the semiconductor package 1 shown in
Fig. 22, the characteristic portion resides in that a
reinforcing plate 313 is attached to the second wiring area
305b of the wiring film 305 through an adhesive sheet 304a.
The reinforcing plate 313 is formed of metal material such as
aluminum or the 1like, and it is installed between the
semiconductor chip 302 and tﬁe outer ring 311. The adhesive
sheets 304, 304a are designed to have the same thickness, and
the adhesive chips 302 and the reinforcing plate 313 are
designed to have the same thickness so that the back surface
(upper surface in Fig. 22) of the reinforcing plate 313 and

the back surface of the chip are located in one plane. The



addition, since the tapered shape becones remarkable in inverse proportion
to the concentration of Herr]O[err], an outwardly- opened open portion
213 can be forned at a desired size on the inner peripheral surface of the
outer ring 211. Wth respect to the taperred shape of the open
portion 213, it can be adjusted on the basis of the tenperature

39 condition, the concentration of Herr]SOerr], or the pressure of

spray. Subsequently, as shown in Fig 15C, the aluminumfilm 223 of
the metal bage 34 éd %esq.ﬁovgngylé h%lsﬁ. Uingided CHhag o@bgidBe & Ckale
film224 is renov e Selective ing to make the respective | ead

patterns 20@:‘41%1%1’“(_{‘%1&{@ jleﬁ(iﬁetz&g@n AR5 dorii sl | FKiBP S TR ndf

one anot her he state shown in Fig. 15C, the wiring film205 and

t he outer HﬁHbZ%HEéEEt{ﬁ?rgﬁﬁnted as being separated from each other,

they are actually integrally formed with each other by the suspending

| eads (not shown)imhittle asemfoonmddcabr package 301, since the second
wiring area 305b located at the peripheral portion of the
chib is supported by the reinforcing plate 313, the flexure
and the waving of the film in the second wiring area 305b can
be suppressed. Accordingly, even when the terminal
arrangement is enlarged in the second wiring area 305b, the
external connection terminals 309 on the wiring film 305 can
be kept uniform in height. Further, the back surface of the
reinforcing plate 313 and the back surface of the chip are
located in one plane. Therefore, in the package'fabrication
work, the external connection terminals 309 on the wiring
film 305 can be aligned in height uniformly and precisely by
a simple work of mounting the semiconductor chip 302 and the
reinforcing plate 313 on the same reference plane and then
attaching the wiring film 305 through the adhesive sheets
304, 304& from the upper side.

Fig. 23 shows a cellular phdne CP in which such a
semiconductor device SD on a circuit board CB as described
above is installed. As described above, accordihg to the
semiconductor-deviceé of the above-described embodiments, the
packaging size can be reduced, and thus the cellular phone

itself in which the semiconductor device of the present



the sane time as the |ead patterns 206. Subsequently, as shown in
Fig. 15D, the bunp 210 of alumnumis formed at the tip of each |ead 209
extending from the wiring film205 by a sputtering or deposition mnethod,
for exanple. Through the above process, the lead frane 227 before
t he sem conductor chip is assenbled to the lead frane is conpl et ed.
Thereafter, when the sem conductor chip ig,assenbled to the lead franme
227, the sem conductor chip 202 is positi§ﬁed and fixed to the back

surface si dgnRlenith®nid NGsiid1eizan B aigh admrddiees Wedaydimgly, dhe
shown in Fig. 16A. At this time, the tip portion (bunp 210) of each | ead
209 ext endi RFresdntom ivenwionngdsf iveny20suitabdpf applded dceaghchf at rase
40 el ectrode pads 203 on the sem conductor chip 202. Subsequent |y,

as shown in thiar titd, sehdcondustior adewvice eafh theacdpresent BHVEAF1IOR tke
el ectrode pad 203 of the

installed into electronic equipment to . which the
miniaturization of the cellular phone, etc. is a significant
challenge.

The present invention is not limited to a case where the
lead pattern is formed by the copper electroplating as
described above, and it is likewise applicable to another
case where dopper foil is attached onto an insulating film of
polyimide or the like and then etched to form a lead pattern.

As described above, according to the above-described
embodiment, the wiring area of the wiring film (the area for
forming the external connection terminals) is extended to the
second wiring area disposed at the peripheral portioﬂ of the
chip in addition to the first wiring area disposed on the
semiconductor chip. Therefore, the chip size cén be.reduced
without reducing the number of external connection terminals.
Accordingly, this embodiment can sufficiently follow the
future ultraminiaturization of semiconductor chips. In
addition, the number of external connection terminals can be
increased without increasing the size of the semiconductor
chips, and thus this embodiment is effective to further
enhance the multiple pin structure. |

In all the above-described embodiments, the etching



sem conductor chip 202 through the bunp 210 by the single point bonding
nmet hod. . Subsequently, as shown in Fig. 16C, the sealing resin 212
such as epoxy resin, silicone resin or the like is injected fromthe back
surface side of the chip into the gap between the sem conductor chip 202
and the outer ring 211 by the potting, and then hardened to integrate the
respective constituent parts. At thig, tinme, the outwardly-opened
open portion 213 is formed on the inner peripheral surface of the outer

ring 211, apghphes 1dfeP’ PR0rsLREA &P £LLMPRURDT [HoRePEE U REcRE1 L RBY QéCk
surface S|de of he chip, so that the resin injection fromthe chlp back

surface sidengad He pESEk | ¥f REIERIFEN. eViIRrtNEE) 4 HaddePrDeédesbot 8¢ the
sem conductor chip 2 and the outer ring 211 is snall. Finally, as
shown in Fi gpld6ingabackdiayeedmagr beoformed @ff cuppen tdr trhickeletn all
peri pheral edge of the outer ring 211 at the boundary, thereby conpleting
t he sem condulb¢ cabpuekdgecribedhembodimeéndss. 13A and 13B. In this
enbodi ment, the outwardly-opened open portion 213 is formed at the chip
back surface side and on the inner peri pheral surface of the outer ring:-
211 which is provided to



41 surround the sem conductor chip as described above. Therefore,
‘the resin injection port at the chip back surface side can be kept
-broader. Accordingly, the size of the outer ring 211 can be reduced while
the resin injection fromthe chip back surface side is facilitated.
Further, the provision of the open portion 213 enables the high-speed
seal i ng between the sem conductor chip 202 and the outer ring 211 with a
necessary and sufficient anount of seali®§ resin 212, whereby the

sufficient sigenaid @iaidep pgtside portion of the package can be secured
and the working efficiency of the resin injection can be enhanced.

As descri bed above, axoléadg firandecomprisidgctaor ipsekabings fddegr i dmed
above, the outwardly-opened open portion is formed on the inner peripheral
surface of tglmwlt eleadsg tisvoughndihigh heleetirodeducHr acEgmiseorducitobe

| ocated at the chip back surface side. Therefore, the broad resin

inj ection pokemént foreed ngnt et sdsiasty pesi rpxbnrcbpleedlane aPft heaid
insulating film are electrically connected to another
electrical part, a ring which surrounds said semiconductor
element being integrally provided through suspending
portions, characterized in that reinforcing portions for
reinforcing said suspending portions are provided on said
suspending portions.

2. The lead frame as claimed in claim 1, wherein said
reinforcing portions are formed of the same material as
exﬁernal terminals connected to other end portions of said
leads.

3. A method for manufacturing a semiconductor device
comprising the steps of:

forming leads af one surface side of a metal laminate
plate comprising plural layers containing an etching stopper
layer by the surface layer itself or another metal layer
further formed on the surface layer, each lead being
connected to an electrode of a semiconductor element at one
end portion thereof and to an external electrode at the other
end portion thereof;

forming an insulating film at said one surface side so

as to have said leads embedded therein and have holes for

-
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chi p back surface side between the sem conductor chip and the outer ring.
Accordingly, the resin injection fromthe chip back surface side can be
readily performed even when the size of the outer ring is reduced, and

t hus the package size can be reduced. Further, according to the
lead frane as described above, t he outwardl y-opened open portion is
‘formed so as to be | ocated at the chip back surface side on the inner
peri pher al 56 42 surface of the open

portion of tHerRpIMG’ théNextarnhilcBlbberodes;conductor chip can be
accommodat ed. Therefore, when the sem conductor chip is accommbdated in

the open portion pdrinhRg enternailngdmirtel pathageiflaboles isn Phatesaidt he
resin injection port at the chip back surface side can be kept broad, so
that the packetersaleteesmibalseaneetbnnected|tp ttthe stber gadcpppédons of
sem conduct or package, the wiring filmis nounted onto the sem conduct or
chip throughsah@ ledHiesi ve sheet, and the external connection termnals are

forming reinforcing portions on said suspending portions
or said leads;

selectively etching said laminate plate from the surface
side opposite to said one surface to form an outer ring
having said suspending portions; and

connecting said one end portions of said leads to said
electrodes of said semiconductor element.

4. The method as claimed in claim 3, wherein said
reinforcing portions on said suspending portions are formed
of the same material as said external terminals in the same
process as said external terminals.

5. The method as claimed in claim 3, wherein said
reinforcing portions on said leads are formed by extending
said insulating film:

6. The method as claimed in claim 3, wherein said
insulating film is extended to the lead extension side with
respect to the lead bending position when said leads are
connected to said electrodes of said semiconductor element.

7. A lead frame having a wiring film which is formed
by laminating an insulating film on a lead pattern, and

plural leads which are extended from said wiring film and

R
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formed on the wiring film Therefore, there is the follow ng disadvantage.
That is, when the arrangenent pitch of the external connection termnals
is narrowed to the limt level, the nunber of external connection
‘termnals which can be provided on the wiring filmis restricted by the
size of the sem conductor chip. Therefore, in order-to reduce the chip

si ze, the nunber of the external connectiqgn term nals nust be reduced,
resulting in obstructing the nultiple m|1%ﬁructure. The foll ow ng
enbodi ment %{?é&l Véxt&Fs fORVEeRA8P! 8Brve as Fidbnnkctior Jsketions to
cross-sectional view show ng an enbodi ment of a semiconductor package
accordi ng t @idetridEspatisi vEer | somi Ghdirt gor 18hip,a wheiredm \a ekaninahe

main part of the seniconductor package. In the construction of a
senm conduct cir@&ckfgsa Bd 1i sdelat ing nf Flgsis 1fuabbet8expendetl tbetheodeadads
303 are forned over 43 the

peri pheral esigeepstoncendnside mydatehe leask bendimgepesition when said
'plural leads are connected to said electrode pads of said
semiconductor chip.

8. A semiconductor.package including:

a semiconductor chip having plural electrode pads which
are formed at the peripheral edge portion on the surface of
said chip;

a wiring film which is disposed and fixed to the surface
side of said semiconductor chip and in which an insulating
film is laminated on a lead pattern;

plural leads which are extended from said wiring film
whose extension end is connected to said electrode pads of
said semiconductor chip by a predetermined bending shaping
process, the bending position of the extension end being
located inside of a laminate area of said insulating film;
and

sealing resin for sealing a peripheral area of said
semiconductor chip which contains a boundary portion between
said plural leads and said insulating film.

9. A semiconductor package including:

a semiconductor chip having plural electrode pads formed

at the peripheral edge portion thereof;

-
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chip 302 (the | ower surface of the chip in Fig. 17). Further, a wiring
film305 is formed and di sposed at the surface side (pad form ng surface
side) of the semiconductor chip 302 through the adhesive sheet 304. The
wiring film305 is constructed by lamnating an insulating filmon a | ead
pattern 306. The outer dinension of the filmis set to be larger than the
.outer .di mension of the sem conductor chip 302. Further, filmopen portions
308 are provided al ong the perlpheral edge ortion of the chip in the

wring f11m 305, o Th-fid " ERRTREER 28 d§9§ Bl 23RS BhFEGa!d aek hond

holes to connect® Re el ect rode pads 303 of the

semi conduct qfy £l e ARPoaRadEE beﬂlﬁtearnd angothed§ i b QB mAiPnsaB08

rare formed in'a slit shape so as to the pad arrangenent on the

'seni conduct ofn S P 37 £ilm onTHe1adAephreerhget 304 conprises a
‘thernopl astic pol yi m de adhesi ve sheet or pol yol efi ne-based adhesi ve

-sheet of about d®Qisrialicohheekionsteminal skighsisaofoomed o said
tadhesi vely attach the sem conductor chip 302 and the wring film 305, but
jal so as a buéfeingefibbn forapr ebeprbjgect ddeired ronf;or ni ng area which eX|sts
inside of the pad form ng area of t he sem conductor chip 302.

'the above- descri bplunaii dgadd nwBdsh wixtrendhef fpmmsaishewi pbngi cfnllSOSaaﬂ

the boundary, the inside of the film open

whose extension ends are connected to said electrode pads of
said semiconductor chip;

an outer ring which is provided so as to surround said
semiconductor chip and hasla open portion which is outwardly
opened at the back surface side of the semiconductor chip and
is formed on the inner peripheral surface thereof; and

sealing resin filled between said semiconductor chip and
said outer ring.

10. A lead frame including:

a wiring film which is formed by laminating an
insulating film on a lead pattern;

an external connection terminal formed on said wiring
film so as to project therefrom;

plural leads which are extended from said wiring film
and whose extension ends serve as connection portions to said
electrode pads of said semiconductor chip; and

an outer ring which is provided at the outside of said
wiring film and has an open portion for accommodating said

semiconductor chip therein, an outwardly-opened open portion

-
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portion 308 is set as a first wiring area 305a while the

44 outside of the filmopen portion 308 is set as a second wring area
305b. The*first wiring area 305a and the second wring area 305b are

| inked to each other at the butt portions of the respective fil mopen
portions 308. That is, as shown in Fig. 18, the butt portion of each film

open portion 308 is suspended by a part 3Qéﬁ of the insulating film 307,
‘and the suspended portion is bridged by a spendi ng | ead 306a for

reinforcingg qiﬂﬁﬂg? | 3 r X il lo t Loh
termnal s 36§Q§¥£ ornedqngﬁgaégﬁ%r%gﬁé%gﬁdf?ﬁgug?£§&305a tozﬁﬁgqggiond

Wi ring areags303R 0fot s Wildddtdd | Bt30Bhe ek @Urfatd eqdeecbEorsaid
‘terminal 309 is |located at the termnation (land) of the |lead pattern 306
as descri bedabidshdwdbrrehested in a ball shape for exanple. Dumy

bal | - shaped projections 309a having the sanme structure as the external

‘connection term el s 3W9semecopdaetdedpatkiageh ievdaidinghe suspendi ng | eads
:306a descri bed
: a semiconductor chip having plural electrode pads at the
peripheral edge portion on the éurface thereof;

a wiring film which is formed so as to be disposed at
the surface side of said semiconductor chip, designed in a
structure having an ins_ulati.ng film laminated on a lead
pattern, the outer dimension of said film being set to be
larger than the outer dimension of said semiconductof chip,
and has a film open portion along the peripheral edge portion
of said semiconductor chip, the inside from said film open
portion being set as a first wiring area while the outside
from said film open portion is set as a second wiring area;

plural external connection terminals which are formed on
said wiring £film from said first wiring area over said second
wiring area so as to be projected;

plural leads which extend from said first wiring area
and séid second wiring area to said film open portion, and
whose extension ends are connected to electrode pads of said
semiconductor chip;

an outer ring which is provided so as to surround said

semiconductor chip; and

sealing resin filled between said semiconductor chip and

-
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above, and both the end portions of the suspending | eads 306a are fixed to
the insulating, film307 by the rivet action of the ball-shaped projections
309a. Further, plural |eads 310 are extended fromthe first W ring
area 305a and the second wiring area 305b toward the filmopen portions
308. These | eads 310 correspond to the | ead patterns 306 fornmed in the
first and second wiring areas 305a, 305k The | eads 10 are extended from
the first wiring area 305a toward the outside of the package, and al so

are 45 extended fromthe second
Wiring areas§65a0P5ﬁ%}d"fﬁ% inside of the package. The extension end (tip)

of each |ead 10 Iy S84 d r ggd
sem conduct or chlg 30 éwﬁééhln a.dlﬁ%%% ?% ?ﬁecggg$%8 Fgagggg?gql

support | eagy 343 (Ehaluhﬁhg\ﬂhhchrépnﬂekmﬁgntplauée wieiélhe 1d r Qwdated
~connection are bridged as dunm es at suitable places of each fil mopen

]pﬂtslton 308 petwHet® SHPAOIdehEEs\tdBdO6r alchifsednto ddik andexuppbng tadmil
bonded to said second wiring area of said wiring film.

13. An electronic device having a circuit board on
which a semiconductor device having a semiconductor element
and a film circuit connected to said semiconductor element is
mounted, characterized in that said film circuit is formed of
an insulating film, and plural leads which are formed on at
least one principal plane thereof and adapted to connect
electrodes of said semiconductor element to external
connection terminals, a ring being formed integrally with
said film circuit through a suspending portion so as to
surround said film circuit, that a reinforcing portion for
reinforcing said sﬁspending portion is provided on said
suspending portion, and that said external connection
terminals are connected to said circuit board having another
electronic part.

14. An eiectronic device having a circuit board on
which a semicohductor device is mounted, characterized in
that said semiconductor device comprises:

a semiconductor chip having plural electrode pads formed.
at the peripheral edge portion on the chip surface thereof;

a wiring film which is formed and fixed at the surface

AT



Wi ring area 305a and the second wiring area 305b |ike the suspending |eads
306a. Further, an outer ring 311 is provided at the outside of the
sem conductor cthip 302 so as to surround the seni conduct or chi p 302. The
outer ring 311 is forned in a ring shape along the peripheral edge of the
wiring film305 (second wiring area 305b) to thereby the outer shape of
‘the sem conductor package 301. Further, sealing resin 312 of epoxy-based
or silicone-based sealing resin 312 is filkd&d between the sem conduct or

chip 302 and.t,he quter. ying .311 t he. i ph el
fixed to onélgﬁofﬁefa % l%&ﬁﬁ%é%?%é@ﬁhsgéﬁa ?BQReHakkségﬁggiﬁgs gtty

304 which i ' '
ic '%P%%%§Q§P§§q§8éﬁﬂﬁ‘§f %%é?vféggé§hye sheet 304 is attached to

the second _ ring film305. The adhesive sheet
304a is used to ,IRRGAN Al A GHY IR AhidH @3 (HE¥pYot ivdiey matpsdedss)

when and after tlie package is nounted on a print board (not
46 from. said insulating film and connected to external
electrodes and the other ends of which are extended from said
wiring film, the extended ends of said leads being bent and
connected to electrode pads of said semiconductor chip by a.
predetermined bending process and the bending position 6f
said éxtended ends is located at the inside from the laminate
area of said insulating film;.and

sealing resin for sealing the peripheral area of said
semiconductor chip, containing the boundary portions between
said plural leads and. said insulating film, said external
electrodes being connected to said circuit board.

15. An electronic device having a circuit board on
which a semiconductor device is mounted, including:

a semiconductor chip having plural electrode pads formed
at the peripheral edge portion of the chip surface thereof;

a wiring film which is formed at the surface side of
said semiconductor chié and formed by 1aminating an
insulating film on a lead pattern;

external connection terminals which are formed so as to
project from said wiring film;

plural leads which are extended from said wiring film,

the extended ends thereof being connected to said electrode
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shown), and it may be suitably provided in consideration of flexibility,
etc. of the sealing resin 312 to the environnental stress. Next, a
seri es of “manufacturing processes of the seniconductor package according
to this enbodinment will be described with reference to Figs. 19A to 21D
First, in the manufacturing process of a lead frane, a netal base 321
conprising a lamnate plate of three-layered structure is prepared as
shown in Fig. 19A. The netal base 321 i s®for ned by form ng an al um num

film323 of a out 4 5.l.err on the surface of a substrate

322 of coppBP98r° cgﬁﬁb 5 ﬁﬁ?égégk u% ﬁ%b [err]min thickness

(hereinafter ref, Ecoﬂf% S;%f fae@yséeaesw 8lhrrouhd Walilder
| I m (? 4 about

form ng a nickel errlmin thickness thereon.

The copper %@5&%%%&%% 4965 Nita Sféi'iﬁ‘e&swiﬁﬁdén blitwhid1yi-bpehed iopn v
cut off excl ng the portion corresponding to the outer ring (described

later), howpetidn | %n | BHeSHSEEHPhEraD fsuiniaces etliekend |sad azat terrhe The
ralum num film 323 corresponds to an etching stop filmto prevent the

'surface si daotfatidie aeittle bawk 3k facemsielen @ fesatied seimdcanctuppdip;
'substrate 322 is etched in the subsequent process. The nickel film 324
Ecorrespondsatmdthe base for the
| sealing resin filled in a gap between said semiconductor
chip and said outer ring, said external connection terminals
being connected to said circuit board.
16. An electronic device having a circuit board on
which a semiconductor device is mounted, including:
a semiconductor chip having plural electrode pads formed
at the peripheral edge portion of the chip surface thereof;
a wiring film which is formed at the surface side of
said semiconductor chip and has a laminate structure of an
insulating film on a lead pattern, the outer dimension of
said wiring film being set to be larger than the outer
dimension of said semiconductor chip, and which has a film
opening portion along the peripheral edge portion of said
semiconductor chip, the inside froh said film opening portion
being set as a first wiring area while the outside from said
film opening portion is set as a second wiring area;
plural external connection terminals which are formed
over an area from said first wiring area to said second

wiring area so as to project from said wiring film;
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electroplating to formthe | ead pattern on the surface of the netal base,
that is, the plating base film 47
As the nmetal base 321, a chrome filmof about 0.5 [err]min thickness may
be fornmed as an adhering filmbetween the alumnumfilm 323 and the nickel
film324 to enhance adherence between the alum numfilm 323 and the ni ckel
film 324. As the plating base filmmy be formed a thin filmof copper in
pl ace of the nickel film 324. Subseqently, as shown in Fig. 19B,
plural |ead patt p n 0 r id) i £kAes

formed on the sf}%]fqg%aefo?é?ﬁg ﬁ@@%ﬁ ggéee&‘feet%r%é%eifgdmt r#e%ls&urff:lace g‘?f{ﬁ%g

ni ckel fi'ga%e%f"la]%tgsiae' Sebbna NrALing "Bitdwd.to BRed seiemt i ¥Sewtnging

is perforne y selectively coating a reSist pattern (not shown) on the
surface of thertEdm] ORECexBihdedNdnbized P NS WPEig ebethécpédt £89

with the resist pattern as a mask. At this tinme, the formng area of the
| ead patt er ne B&6t ¥bds hpadssoEhealds isemipanididtcas chisk
an outer ring which is provided so as to surround said
semiconductor chip; and
sealing resin filled in a gap between said semiconductor

chip and said outer ring, said external connection terminals

being connected to said circuit board.

-
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Is set to be larger than the joint area of the sem conductor chip 302 as
descri bed.l ater. Wien the |lead pattern 306 is forned, the suspending | ead
306a and the support lead 310 shown in Fig. 18 are fornmed at the sane
time. Next, as shown in Fig. 19C, the wiring film 305 conpri sing
the | ead pattern 306 and the insulating film 307 Is formed by | am nating
an insulating film 307 of polyimde and about 25 [err]min thickness on
the |l ead pattern 306 which is formed by fhe copper el ectroplating. The
insulating film 3gAp FrRAME]! SEMICONDYCIORPACKAGE HAVIWG ITHEhSHMEDAND
techni que to 48 formsmall holes to

formthe external connecti METHOPe FOROYANPFACTURING THE SAME,d and al so the

filmopen portions 308 for |ead bond. At this time point, the wiring film

is divided into the first w ppRgracea o0 @Bt ddiosisaond Wi ring area
305b, and the plural |eads 310 are extended fromthe respective areas

305a, 305b to the ffd lan Deed PLANMEOWStRO& reinforeisgdbbng| gurasunbing ian

Fig. 19D, the netal base 321
semiconductor element which are electrically connected to
leads through electrodes is integrally formed through
suspending portions, reinforcing portions for reinforcing the
suspending portions are provided on thé suspending portiones.
Upon application of a lead frame forming technique in which
a laminate plate of three or more layers is used as a base,
and inner leads are formed at one side while outer leads are
formed by the surface layer at the other side, the lead frame
is formed by forming a ring in place of outer leads, for
example. A semiconductor package is formed by mounting the

lead frame on a semiconductor chip.

Figure 2



is selectively etched fromboth surfaces thereof to form slits 325 for

defining the outer shape of the |lead frame for

shown) for facil

shown in Fig. 20A

formed at the

itating the

manuf act uri ng process.
t he bal | - shaped

ext er nal

insulating film 307 by using the insulating film 307 as a mask. The

ext er nal

connection termnals 309 are obtai ned by

formng a

ni ckel

each chip and hol es (not
Subsequent |y,

connection termnals 309 are
termnation of the |ead patterns 306 covered by the

as

core of

about 90 [err]mat the term nation ofl/i@e | ead pattern 306 exposed onto

the insulating film 307 by

the core
form ng a nicke

t hen subjecting the core surface to the sol der

[err]m -
322 of the netal

by

the el ectroplating nmethod and then subjecting
surface to the gold plating treatnent of 0.1 [err]m or

core of about 80 [err]m by the electroplating nethod and

Subsequent |y,

base 321 is rgrsm\s;gng'lGE'!.

plating of ab
0B,
ctive etching
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NI S
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49 so that the portion corresponding to the outer ring 311 renrmains. In the
etching process, the alumnumfilm 323 acts as an etching stopper, and
only the copper substrate 22 is renoved. Next, as shown in Fig. 20C,
the alum numfilm 323 of the netal base 321 is renoved by the selective
etching, and the nickel film324 is renoved by the selectively etching to
make the respective |ead patterns 306 (containing the |eads 319) separate
from and i ndependent of one anot her. Subsequently, as shown in Fig.
20D, a bunp 326 of alumnumis forme@/L® the tip of each of the | eads 310
extending fromthe first, second wiring areas 305a, 305b of the wring
film 305 by the sputtering nethod or the deposition nethod, for
exanpl e. Through t he above process, the lead frane 327 before a

sem conductor chip is assenbled thereto is conpl eted. Thereafter,
when the sem conductor chip is assenbled to the |l ead frame 327, as shown
in Fig. 21A, the sem conduct or chip 302 is positioned and fixed to the
back surface side of the wiring film305 (first wiring area 305a through
t he adhesi ve sheet 304. At this tine, the first wiring area 305a

FIG. 2




of the wiring film 305 is disposed on the sem conductor chip 302, and the
second wiring area 305b is disposed at the peri pheral portion of the
chi p. Further, the tips (bunps 326) of the respective | eads 310

extending fromthe first, 50 second
W ring areas 305a, 305b are confronted to the electrode pads 303 on the
sem conduct or chip 302. Subsequeg? as shown in Fig. 21B, the tips
of the respective |eads 310 are connec &d to the el ectrode pads 303 of

t he sem conductor chips through the Ef BEEHB{ the single point bonding.
The single point bonding is perforne ii:;;; he fil mopen portions 308

of the wiring film 305. Subsequently as shomn in Fig. 21C the
sealing resin 312 of epoxy group é# il cone is injected between the
sem conductor chip 302 and the out ?311&% 190:4 g, and then
hardened to integrate the per|phera| payt s ally, as shown in Fig.
21D, an undesired portion is cl 1] peﬁtpheral edge of the
outer ring 311 at the boundary, y:Fcﬁ'p}e em conduct or
package N ¢ =
O C)()()J | 2
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301 shown in Fig. 17. As descri bed above, in the sem conduct or
package 301 of, this enbodinent, the wiring area of the wiring film305 is
extended to not only the first wiring area 305a di sposed on the

sem conductor chip 302, but also the second wiring area 305b di sposed at
t he peripheral portion of the chip, and the external connection termnals
309 are forned over the respective the wiring areas 305a, 305b, so that

t he nunber of the external connection4y/@Bm nals 309 is not restricted by
the chip size. Accordingy, the S|ze of the sem conductor chip 302 can be
reduced w t hout redu0|ng\1231nunbe1 of 1

51 external connection ter /. —the_arrgngenent of the externa
connection ter gp g et in
conformty w h the desiregd nunber o erm nal s. wever, en the

term nal arrangenment is g¢@l“arged, the second wiring area 305b is also
enl arged. Therefore, there is such a fear that 8he

FIG.5B B s
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FIG. 5D
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flexure or waving of the film becones remarkabl e and thus the external

connection termnals 309 are not aligned in height. Anot her
enbodi nent of the present invention which is inplenented to overcone the
above fear wll be described hereunder. Fig 22 is a side

cross-sectional view show ng anot her enbodi nent of the sem conductor
package according to the present invention. In the sem conductor package 1
shown in Fig. 22, the characteristic porsi/gp resides in that a
reinforcing plate 313 is attached to the second wiring area 305b of the
wiring film 305 through an adhesive s 0 The reinforcing plate 313
Is formed of netal material sych as m ?TGAthe like, and it is

i nstall ed between the sem coaductor chip 302 and thq outer ring 311. The
adhesi ve sheets 304, 304a are dgsigned tolBave the eﬂﬁqghlckness and

h h hi 2 h C h
t he adhesive chips 302 and the r, "J‘QF"Q!Jlﬂ; 13 )af desi gned to have

the sanme thickness so that P ey -—n:J2==$n‘ in Fig. 22) of
the reinforcing plate 313 k—s Eﬂﬁﬂare | ocated in
one plane. The 8 {
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52 sealing resin 312 is filled inside and outside of the relnfor0|ng plate

313 between the sem conductor chip 302 and the outer ring 3%
t he sem conduct or package 301, since the second wring ared Eﬂ5bﬂﬁﬁﬂéﬂﬁﬁBEﬂv
at the peripheral portion of the chip is supported by the rei nf oREPbACED

plate 313, the flexure and the waving of the filmin the second W rimng
area 305b can be suppressed. Accordingly, even when the term nal
arrangenment is enlarged in the second wamiong area 305b, the external
connection termnals 309 on the wiring film305 can be kept uniformin
hei ght. Further, the back surface of the reinforcing plate 313 and the
back surface of the chip are | ocat eEIGne | ane. Therefore, in the
package fabrication work, the exter tion termnals 309 on the
wiring film305 can be aligned in height uniformy and precisely by a
simpl e work of mounting the sem cgnductor chip 30219nd the reinforcing

pl ate 313 on the sane reference pl nd@and then 10tt ching the wiring film
305 through the adhesive sheets 3%@,‘304a froqy& Wpper side. Fi g.
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sem conduct or
i nstall ed,

pr esent

can be mniaturized. Accordingly,
applied to such a case

i nvention is

m niaturization of the cellul ar ppgne,

The present
formed by the
applicable to

i nsulating film of

pattern.
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t he above-descri bed enbodi nents,
t hus the cellul ar phone

device SD on a circuit board CB as descri bed _

according to the sem conduct or devi ces of
t he packagi ng size can be reduced, and
in which the sem conductor device of the

53 invention is installed

I nvention is very suitably

tor device of the present
equi pnent to which
Is a significant
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enbodi nent, the wiring area of the wiring film (the area for formng the
external connection termnals) is extended to the second wiring area
ditsposed at the peripheral portion of the <chip in addition to the first
wiring area disposed on the sem conductor chip. Therefore, the chip size
can be reduced w thout reducing the nunber of external connection
termnals. Accordingly, this enbodi ment can sufficiently followthe
future ultraniniaturization of seni condu/dP chips. In addition, the
nunber of external connection term naﬁl n % ilWnCcreased w t hout

I ncreasing the size of the sem conduc thi 1,And t hus this enbodi ment

Is effective to further enhance thqggultiple pi n137r10§t1r1909 112 In all

t he above-described enbedih,19y's: 106 (et '

54 stopper layer is fo {_of ak uip=uNp : N AR ) _Hd6 used in

pl ace of al um num FRuxther —ps HHESETRgT—above—tHe—Fad g ayer may
be forned of copperﬁ E —abQue-describetl ¢ %%ts.
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55 WHAT IS CLAIMED | S 1. A lead frane conprising an insulating film
and plural |eads through which el ectrodes of a sem conductor el enent
formed on at | east one principle plane of said insulating filmare

el ectrically connected to another electrical part, a ring which surrounds
sai d sem conductor element being integrally provided through
suspendi ng portions, characterized in that reinforcing portions for

rei nforcing said suspending portions are provided on said suspending

portions. 2. The lead frane as clainmed in claim1, wherein said
reinforcing portions are forned of the gsape materi al as external termnals
connected to other end portions of said |eads. . A method for
manuf act uri ng a sem conduct or deV|cf:!<SEF'1€3 t he steps of :
formng | eads at one surface side o rmida pl ate conpri sing
plural |ayers containing an etching stopper
202 }/
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| ayer by the surface |ayer itself or another netal

sem conductor el enent at one

el ectrode at the other end portion thereof;

filmat said one surface side so

and have hol es for
external el ectrodes; form ng extld/i®@ termnals in said holes so that

said externa

| ayer further fornmed
on the surface |layer, each | ead being connected to an el ectrode of a

end portion thereof and to an external
form ng an insul ating
as to have said | eads enbedded therein

56 form ng the

termnals are connected to the other end portions of said

| eads; formng reinforcing portions on said suspending portions or
sai d | eads; sel ectively etchi i d;lnmat e plate fromthe surface
si de opposite to said one surface t m er ring having said
suspendi ng portions; and connecting said one end portions of said
| eads to said
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el ectrodes of said sen conductor el enent. 4. The met hod as cl ai ned
in claim3, wherein said reinforcing portions on said suspending portions
are formed of the sane material as said external terminals in the sane

process as said external term nals. 5. The nethod as clainmed in
claim 3, wherein said reinforcing portions on said | eads are formed by
extending said insulating film 16/19The method as clained in claim
3, wherein said insulating filmis extended to the | ead extension side

W th respect to the | ead bending position when said | eads are connect ed
to said el ectrodes of said sem con . 7. A lead frame
having a wiring filmwhich is fornﬂﬁ el‘%eAting an insulating filmon
a lead pattern, and plural |eads which are 8 tended fromsaid wiring film
and 52 208ensi on ends serve as

connection portions to 20902080% pads &D?a’(em on 8.}(209:hi224 wherein a
| ami nat e / 293
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area of said insulating filmis further extended to the | ead extension end
si de beyond the |ead bending position when said plural |eads are connected
to said el ectrode pads of said sem conductor chip. 8. A
sem conduct or package i ncl udi ng: a sem conductor chip having plural
el ectrode pads which are formed at the peripheral edge portion on the
surface of said chip; a wiring fjd mgvhich is disposed and fixed to
the surface side of said sem conductor chip and in which an insul ating
filmis lam nated on a | ead patter | | eads which are extended
fromsaid wiring film \Agose extenfclrﬁndfa‘;gnnect ed tZOQ;ai d el ectrode
pads of said sem conduc209 chip by a predet 208 n 207i shapi ng
process, the bendin pg.fb' _ ﬁ&ﬁe)&ﬂ%%nZ@G& i/hg % ated inside of
' ~ ang S @ﬁ e4in for

a |l am nate area of2
ins a
e
h havi ng

sealing a periph I
boundary portioniﬁitégk
c :
pl ural el ectrode padsé: ‘ - Fre—pet-+ph ge aortb g t her eof ;

9. A seni conductor
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58 awiring filmwhich is disposed at the surface side of said

sem conductor chip and fornmed by lamnating an insulating filmon a | ead
pattern; an external connection termnal which is fornmed on said
wiring filmso as to project therefrom plural |eads which extend
fromsaid wiring filmand whose extension ends are connected to said

el ectrode pads of said sem conductor chip; an outer ring which is
provi ded so as to surround said sem conductor chip and has a open portion
which is outwardly opened at the back yiéace si de of the sem conductor
chip and is fornmed on the inner peripheral surface thereof; and

sealing resin filled between said sem conductor chip and said outer ring.

10. A lead frane including: a wiring film which is formed by
lami nating an insulating filmon a le@ pattern;
™

~
- o
S g [®
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an external connection termnal fornmed on said wiring filmso as to
project therefrom plural | eads which are extended fromsaid w ring
film and whose extension ends serve as connection portions to said
el ectrode pads of said sem conductor chip; and an outer ring which
I's provided at the outside of said wiring filmand has an open portion
for accommodati ng said sem conduct or chip therein, an outwardly-opened

open portion 14/19 59 being forned on

t he peripheral surface of said open portion so as to be |located at the
back surface side of said sem conductor chip. 11 A sem conduct or
package i ncl udi ng: a sem condygt gy pchip lagvi ngopl ural el estrode pads
at the peripheral edge portion on t eosgfﬁegher@ a«y\nrlng film
which is formed so as to be di spose af? suffaceside of sa

sem conductor chip, designed jn
| am nated on a | ead
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pattern, the outer dinension of said filmbeing set to be larger than the
outer dinension of said sem conductor chip, and has a film open portion
al ong the peripheral edge portion of said sem conductor chip, the inside
fromsaid filmopen portion being set as a first wiring area while the
outside fromsaid filmopen portion is set as a second wiring area,;

plural external connection term nals which are fornmed on said wiring film
fromsaid first wiring area over said gpeppnd wWiring area so as to be
proj ect ed,; plural |eads which extend fromsaid first wiring area
and said second wiring area to said filmopen portion, and whose
extension ends are connected to el f ge %9 f said sem conduct or

chi p; an outer ring which i "ded“s6 "as to surround said

sem conductor chip; and sealing resin filled B&ween said _

ffgb?onductor chip and ,(—// 60 saLgsgﬂter
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12. The sem conductor package as clainmed in claim11l, further including a
reinforcing plate which is |ocated between said sem conductor chip and
said outer ring and bonded to said second wiring area of said wiring film
13. An electronic device having a circuit board on which a sem conduct or
devi ce having a sem conductor elenment and a filmcircuit connected to said
sem conductor elenent is nounted, chaiﬁzigri zed in that said filmcircuit
is formed of an insulating film and plural |eads which are forned on at

| east one principal plane thereof aEl@pmAconnect el ectrodes of
sai d sem conductor elenent to exterha forimetfion term S, a ring being

formed integrally with sai 308! mcircuit through 308us I ng portion so
as to surround said fil menglcykh, that rei nforci hg icon f @
reinforcing said S@n}eﬁﬂﬁr%ngog b@oss %&vi 309 on gai OI?OWPZ

portion, and that N et ¢ | ecli §n érm paXs g cehpée to said
circuit board having anetifs 2 ofid oD LN Y4l PBarsl £e1328i C

A W -~ S —~a— N~ .7~ B~~~ > W "= T m——"— - g

devi ce havi ng aﬁ rieqi o oA C S e C O OO g
characterized i tt sai d seni conductor _device conprises:

sem conductor chip having plural electrode pads foi&ed
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at the peripheral edge portion on the chip surface- thereof; a wring
filmwhich is forned and fixed at the surface

61-side of said sem conductor chip and forned by |am nating an insulating
filmon a | ead pattern; plural |eads one ends of which are
respectively exposed fromsaid insulating filmand connected to external

el ectrodes and the other ends of which are extended fromsaid wring film
t he extended ends of said | eads being bent and connected to el ectrode pads
of said sem conductor chip by a predeternihgel® bendi ng process and the
bendi ng position of said extended enﬁIG I21tﬁ at the inside fromthe

| am nate area of said insulating fil @ sealing resin for sealing
the peripheral area of said sem conductor388ip, containing the boundary

portions between said plurs eads and s nsul ati ng T, sai d external
el ect rodes bei ng connect edﬂai d—e-u—uﬁ-e—w—tai(gé&r—d—ﬁ ,—;Lgé—BAn el ectronic
devi ce having a circuit bmgﬁ%m\dﬁisﬁs 30%@90%%&3%18@090%0%5 nount ed,

i ncl udi ng: 307 _
00 % ) 0 0
311 ' 326 311

/
326 393 304 382 303
FIG. 21B 4
306/
308 308
307309 )‘310 306 307 309 2 ](310 309 306
311 \ 311
326 303 30‘{ 362 303 326
FIG. 21C
o
309
20 0%, 310 305 /307 306 7 .. 0309 306
= ] , ] —
E 5311) ~L 3 ) ’ lsnﬁ .
312 304 302 312
FIG. 21D
305
309 ¥
30_’309 310 306" ) 307 306 310 399 306
) : 3 - {
31342 304 202 312 11



a sem conductor chip having plural electrode pads forned at the

peripheral edge portion of the chip surface thereof; awring film
which is forned at the surface side of sai d seni conduct or chip and forned
by | am nating an insulating filmon a | ead pattern; ext erna
connection termnals which are forned so as to project fromsaid wiring
film plural |eads which are extended fromsaid wiring film t he
ext ended ends thereof being connected t1@ Q@ d el ectrode

62 pads of said semiconductor chip; an outer ring which is provided

so as to surround said sem conductor chip and fornmed with an

out war dl y--opened open portion on the peripheral surface thereof so as to
be located at the back surface side dg sai d sem conductor chip; and
sealing resin filled in a gap between®ai d seni conductor chip and said
outer ring, said external connecti @ texum nals
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bei ng connected to said circuit board. 16. An el ectronic device
having agcirguit board on which a sem conductor device is nounted,
including:  ° a sem conductor chip having plural electrode pads forned
at the peripheral edge portion of the chip surface thereof; a wring
filmwhich is forned at the surface side of said sem conductor chip and
has a | amnate structure of an insulating filmon a |lead pattern, the
outer dinension of said wiring filmbeing set to be |larger than the outer
di nensi on of said sem conductor chip, BEWl%hich has a film opening portion
al ong the peripheral edge portion of said sem conductor chip, the inside
fromsaid filmopening portion being set as a first wiring area while the
outside fromsaid filmopening portion is set as a second w ring area;
plural external connection term nals which are forned over an area from
said first wiring area to said second wring area so as to project from
said wiring film

FIG. 23
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63 pl ural
said second >

pikt ended fromsaid first wwring area and
filmopening portlon t he extended ends of

e| ect rode pa ctor
so as to su ;;152 duet c |p,
n a gap betmeen sal tor h|p

ring, said exterpal connection termnals being connected to
doard 24

an outer ring|whi chOiREBIY d
and sealling resin fille
and said oute
said circuit

fabrication process.

Further, according to the above-described manufacturing
method, the laminate plate of three or more layers is used as -
a base, and the ring is fofmed in place of outer leads.by
applying a lead frame forming technique of forming inner
leads at one side and forming outer leads by the surface
layer at the other side, and the reinforcing portions are
formed simultaneously with the external terminals, thereby
U obtaihing a lead frame with a ring. Therefore, -the lead

frame can be easily obtained by directly using the lead frame

manufacturing technique which has been already developed.
When the super multiple pin structure as described

above is implemented, the strength of the leads 105themselves

are necessarily weakened. Therefore, when a temperature

cycle test or the like is performed, there is a case where a

stress is applied to the bending position L of the lead1l05for
which the edge of the adhesive layer 114 is used as a fulcrum
as shown in Fig. 9, and thus the lead 105 is broken at that
position..

The following embodiments can avoid the above drawback.

The embodiments of the lead frame and the semiconductor
package will be described in detail together with the
manufacturing procedure thereof with reference to the-

accompanying drawings.

First, in the manufacturing process of the lead frame,
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