SEM CONDEICTOR PACKAGE AND THE MANUFACTURI NG METHOD A3oiead U,L, ,
BACKGROUND OF THE | NVENTI ON Field of the Invention The pre‘gght

i nvention relates to a sem conductor package wth ultra-nultipin structure
produced by joining a sem conductor chip to a new | eadfrane and the

manuf acturing method. Description of Related Art Fig. 5
shows a sem conduct or package which can be connected to a wiring board and
others via an organic substrate provided with a protruded el ectrode such

as a solder ball. As shown in Fig. 5 a sem conductor chip 51 is
mounted on tSEMECONRUETOR RACGKAGE | AlyBr THEgMANUFACIURINGU METHDe 50
consisting of two to six layers and fornmed by organic material. The

el ectrode of this sem conductor chip 51 and a wiring film 52 forned on the
surface of the nmultilayer organic wiring substrate 50 are connected by

wire bonding using a gol AMKEEROUND OF THE INVENTION
Field of the Invention

The present invention relateé to a semiconductor package
With ultra-multipin structure prodﬁced by 'joining a
semiconductor chip to a new leadframe and the manufacturing
method.

Description of Reiated Art

Fig. 5 shows a semiconductor package which can be
connected to a wiring board and others via an organic substrate
provided with a protruded electrode such as a solder ball.

As shown in Fig. .5, a semiconductor chip 51 is mounted
on the surface of a multilayer organic wiring substrate 50
consisting of two to six layers and formed by organic material.
The electrode of th_is semiconductor chip 51 and a wiring £ilm
52 formed on the surface of the multilayer organic wiring
substrate 50 are conneéted by wire bonding using a gold wire
53 and others for exampie.

A solder ball 55 which functions as a protruded electrode
and is electrically connected to the wiring film 52 on the
surface via a t_hrough hole 54 is prov:.i_...ded on the iear of the
multi?_l.ayer organic wiring substrate 50 and this solder ball

55 is protruded froma solder resist £ilm56. The semiconductor



53 and others for exanpl e. A sol der bal | 55 whi¢hsfuncfions as a
protruded el ectrode and is electrically connected to the wiring film52 on
the surface via a through hole 54 is provided on the rear of the

mul tilayer organic wiring substrate 50 and this solder ball 55 is
protruded froma sol der resist film56. The seni conductor

2 chip 51 is sealed with sealing resih 57 together with the gold wire
53. The sol der ball 55 formed on the rear of a sem conductor
package 58 constituted as described above is connected to a circuit wiring

board 59. [ ' a
ball grid a??ag}l(l E&a&gggﬁggﬁ &ﬁ%fﬁ?ges%%ﬁj %b?e?@%e‘ ﬁﬁ?‘éﬁﬁ‘g;&fégﬂl n the
shape of _grlg and the sem conduct or package 58 using this multil ayer

organic 3substrate 50 is called BGA package. There is a limt
to reduce pitch between el ectrode

The solder ball 55 forxctjlséd on the rear of a semlconductor
package 58 constituted as described above is connected to a
circuit wiring board 59. The multilayer organic wiring
substrate 50 is often called a ball gria array (BGA) because
multiple solder balls 55 are arranged in the shape of a grid
and the semiconductor package 58 using this multilayer organic
wiring substrate 50 is called BGA package.

There is a limit to reduce pitch between electrode pads
on the side of the semiconductor chip 51 because the electrode
of the semiconductor chip 51 and the wiring film 52 of the
multilayer organic wiring substrate 50 are connected by wire
bonding in this BGA package 58.

There are the following problems because a method of
physically placing a so—called.soider'ball is adopted to form
an electrode on the side of the multilayer organic wiring
substrate 50:

(1) When the solder ball 55 is set in a.predetermined
position, misregistration often occurs.

(2) The size of the solder ball 55 is not fixed because
the ball is selected using a sieve, a mesh and others.

(3) There is a limit in reducing the array pitch of the

solder balls 55.



-on t'he side*f the sem conductor chip 51 because the el ectrode -of the

seni conductor chip 51 and the wiring film52 of the nultilayer organic

Wi ring substrate 50 are connected by wire bonding in this BGA package 58.
There are the follow ng probl ens because a net hod of physically placing a
- so-call ed solder ball is adopted to form an electrode on the side of the
mul tilayer organic wiring substrate 30: (1) Wen the sol der bal
55 is set in apredeterm ned position, msregistration often occurs.
(2) The size of the solder ball 55 is not fixed because the ball is

sel ected using a sieve, a nmesh and ot hers. (ﬁg There is a limt in
reduci ng the affhyThe whigrnidy ofsshgefipg ¢ Wy solder ball 55 and
3 (4) The uniformty of the size of the solder ball 55 and

f or mat i offiobmatlient bypledteictyg opiiath. ren atiiiesh témabbescthenrefucpibohodr e
di sabl ed because the base of the multilayer organic
pitch are disabled because the base of the multilayer organic
wiring substrate 50 is a base material.

{(S) There is a limit to the composition of the solder

ball 55.

Therefore, this applicant proposed a semiconductor
package provided with ultra-multipin structure formed by
joining a new leadframe and a semiconductor chip. Fig. 6 shows
the structure of this semiconductor package and the
semiconductor package is manufactured as follows:

First, to manufacture a semiconductor package 60 shown
in Fig. 6, multiple leads 61 are formed on the surface of a
metallic base not shown in Fig. 6 and prepared beforehand by
copper electroplating, a polyimide film 62 for holding each
lead 61 in a part except the inner lead section 6la is formed
and further, a solder resist film 63 is formed.

Next, a protruded electrode 64 is formed in the outerxr
lead section 61b of e;ch lead 61 by electroélating, afterward
the metallic base is selectively removgd with the peripherai
coupled portion left and hereby, a leadframe 65 in which each
lead 61 is separated is obtained.

Next, a semiconductor chip 67 is joined to the inner lead

section 6la of the lead 61 via a bump 66 and afterward, the



wiring substrate 50 is a base material. (5) Therg is'alinmé to the
. conposition of the solder ball 55. Therefore, this applicant

proposed a sem conductor package provided with ultra-rmultipin structure
formed by joining a new | eadfranme and a sem conductor chip. Fig. 6 shows
the structure of this sem conductor package and the sem conductor package
I's manufactured as foll ows: Fir&, to manufacture a sem conductor
package 60 shown in Fig. 6, nultiple leads 61 are fornmed on the surface
of a netallic base not shown in Fig. 6 and prepared beforehand by

copper el t] pe§ yi M | f i 61 8% in a
part excesg)tgl;lﬁlae¥ ?nhggkﬁggdggeicﬂ%ﬁlé&gml gﬁ?o]?én?ag%ﬁgﬁ ? %ratah?alr a srgﬁl der
resist fi 63 i s forngd. . Next, a_protruded_el ecitrode, 64 s forned
7 the oubBP thien d e SRoH 1emSbR AR iRT BREL Y, LaVEE: bhpl ALY
afterward the netallic base is selectively renmoved with the peripheral
coupl ed p&hei semiepndugtonechiip 6 heongedhim dthe bady f et Package 61 i s
separated i s obtained. Next, a sem conductor chip 67 is joined to
the inner 6bedd seated withlaedfin %0 laadl firvher a &nminéGvaddaaft erward,

t he
semiconductor package 60 is obtained by removing the coupled
portion of the leadframe 65. In this case, multiple protruded
electrodes 64 are formed and arranged in the shape of a grid
around the semiconductor chip 67.

According to this semiconductor package 60, the lead 61
can be minutely patterned by forming the lead 61 and the
protruded electrode 64 by electroplating using the metallic
base. The protrudedelectrode 64 is formed in a right position,
the size of each protruded electrode 64 is unified, pitch
between protruded electrodes 64 can be reduced and the
miniaturization of LSI and inca;'easing the number of pins to
ultra-multipin structure are enabled..

However, in the constitution of this semiconductor
package 60, as the polyimide film 62 for reinforcing a lead
and the solder resist film 63 for protectitng a lead are
overlapped on the lead 61 and difference in a level is made
in the overlapped portion, there are the following problems:

That is, as a portion formed by the overlapped polyimide

film 62 and solder resist £ilm 63 is locally a cavity as shown

inFig. 7, the lead 61 is locally etched because of the existence



‘4 body of--:'-é-'packaéé 69 is stuck on the rear of the |ead 61 except the

i nner | ead section 6la via an adhesive |layer 68. Finally, the

sem conductor chip 67 housed in the body of the package 69 is sealed with
resin 70 and further, an individual sem conductor package:60 is obtained
by renmoving the coupled portion of the |eadfrane 65. In this case,

mul tiplée protruded electrodes 64 are f@rmed and arranged in the shape of a
grid around the sem conductor chip 67. According to this

sem conduct or package 60, the lead 61 can be mnutely patterned by form ng

the lead &Jf aib th11dW PoHEEsh €f BCan@dgi Sdohtiebtebh aRlyabeNgausiledd itfhe
nmetallic base. Theprotrudedel ectrode64i s fornedi nari ghtposition, the size

of each pr t ' Ry ' V\ﬁf@ ed
el ect rodes%élq{g%gagieﬁ?e%%%%ﬁénéé%ﬁgturﬁggya?&%?%gt ?’g;n 0 L‘%%a{r%ji ncreasi ng
the nunber of pins tp wultra-nultipin structure are enabl ed.

However, |TFPRREACEHRELRE PFBRE8E-this seni conduct or

When the solder plated ball is formed, a éhemical such
as a plating agent infiltrates froma location shown by a letter
A in Fig. 7, is collected in the hollow portion 71, the failure
of deposition occurs around it and an alloy layer may be formed.
As this alloy layer produced due to the failure of deposition
is formed between leads 61 and is left without being etched
even when the metallic base is selectively etched, it causes
a short circuit between the leads.

Further, in the final leadframe cleaning process, a

chemical such as a plating agent is left and it causes stain

and failure.

SUMMARY OF THE INVENTION
A semiconductor package according to the present
invention is provided with the body of a package in which a
chip housing concave portion is formed on tI;e side of the lead
joined face, a semiconductor chip housed and fixed in the chip
housing concave portion in the body of this package, a plurality
of leads joined on the lead joined face of the body of the package

and held, the inner lead section of which is joined to the

semiconductor chip via a bump and in the outer lead section



package 60, as the polyinide filme62 for reinforéing aslead and'the & -
solder resist film63 for protecting a lead are ~ overl apped on the lead 61
and difference in a level is nade in the overl apped portion, there are

the follow ng probl ens: That is, as a portion forned by -t he
over | apped pol yi m de film®62 and sol ger resist filme63-i-s locally a
cavity as shown in Fig. 7, the lead 61 is locally etched because of the

exi stence 5 of the hollow portion
71 and di sconnecti on may be, caused if _the nptallj ase i.s selectjvely

et ched i nofh¥highy 2g@rotamdes @ISGHF PHDds ormed aV\i%ﬂ d{ RECSBFHEYS ] at ed
ball is fornmed, a chem cal such as a plating agent infiltrates froma

| ocati on slvaun flormed et dthe Adad Rixcept the dolhpcfedmed abeahahfotheortion
71, the failure of deposition occurs around it and an alloy |ayer may be

formed. As ddirodd lFe¥medyarelr O€uatihs dead anthe lfctd Wel ifordaRRFELLAN 1S
formed between leads 61 and is left w thout being etched even when the

metallic Baggdd Giflded ¥Ry & el ihhefaSES section of the lead on

the lead protective coat.

A method of manufacturing the semiconductor package
according to the present invention is provided with a process
in which a plurélity of leadé are formed by copper plating on
the surface of a metallic base formed by laminating an etching
stopping film and a plating substrate f£ilm on a substrate
consisting of copper or a copper a_lloy in order, a process in
which a lead pfotective coat is formed on the lead formed surface
of the metallic base except the bump formed area and the
electrode formed area of the lead, a process in which a lead
reinforcing £film is formed on the side of the inner lead section
of the lead on the lead protective coat, a process in which
a protruded electrode is formed in the outer lead section of
the lead, a process in which each lead is separated by
selectively removing the metallic base by etc;hing and a process
in which a semiconductor chip is joined to the inner lead section
of the lead.

As in the presept invention, a lead protective coat is
formed on a plurality of leads except the respective bump formed

area and the respective electrode formed area and a lead



“a shogt - ci rcui t- bet wee t he | eads. Further, in the final |eadframe
cl eani ng process, a chem cal such as a plating agent is left and it

causes stain and failure. SUMVARY COF THE | NVENTI ON
A sem conduct or: package according to the present i nvention is provided
with the body~of a package in which a 7chi p housi ng concave portion is
formed on the side of the | ead joined'face, a sem conductor chip housed

and fixed in the chip housi ng concave portion in the body of this
package, a plurality of | eads joinedon the |lead joined face of thebodyof
t he packageinfandihg! filinhgési foemeticod shdki Qead prudrtisrd @owmd, o t he
sem conduct or chi.p via a bunp and in the outer |ead section

6 of whichra-phoLr yHed fdpsi rRddse Iy fhEtseLd PEPIRetiyer xcn?éd

formed on _tEe fead' except the bunp f%r’rr‘gé area an%a(tg%e eﬁctroc?e or med

area of tghsalfeaagd %}.letael.leenatdh; efrrgmogcbg%ef 1':1|<:E:nording to the prior art.
Therefore, as nb local cavity exists on the lead and no
collection of a chemical by the infiltrat';ion of the chemical

from a portion with difference in a level also exists, various

problems caused due to these can be securely avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side sectional view showing an embodiment
of a semiconductor package according to the present invention;

Figs. 2A to 2C are manufacturing process drawings (1/3)
showing an embodi_ment of t;.he manufacturing it\ethod of the
semiconductor package according to the present invention;

Figs. 3A to 3C are manufacturing process drawings (2/3)
showing the embodiment of the manufacturing method of the
semiconductor package according to the present inventidn;

Figs. 4A to 4C are manufacturing process drawings (3/3)
showing the embodiment of the -manufacturir;g method of the
‘semiconductor package according to the present invention:

Fig. 5 is a side sectional view showing a ball grid array
(BGA) package in a prior art;

Fig. 6 is a side sectional view showing an example of

a semiconductor package with ultra-multipin structure; and



formed on the side of the inner |ead -section of the lead on the lead "% .
protective coat. A net hod of manufacturing the sem conductor package
according to the present invention is provided with a process in which a-
plurality of |leads are formed by copper plating on the surface of a -:
nmetallic base formed by |l ami nating an etching stopping filmand a pl:ating
substrate filmon a substrate consistiyng of copper or a copper alloy in
order, a process in which a | eadprotective coat is fornmedon the | ead

formed surface_.of e tallic bas xcept the bunp fornmed area and the
el ectrode forngd'gary;%friﬁtarfé‘ﬁ eaa(fro(é’)g%tess in which a lead reinforcing:
filmis formed on the side of the inner |ead section of the |ead on the

| ead protective coat, a process in which a protruded electrode is forned
in the outer |ead section of the lead, a process in which each lead is

separated by sel e@ESCGRIPTEOIN\OHJTHE cPREFERRED BMBODBMENTChi ng and a
process in which a sem conductor chip is joined to the inner |ead section

. of the |ead. Refe_rr)'ﬁ@?itfb the arefentsi, nyedmssiimeheast Rhet pebkegarcoat is
formed on a plurality of | eads except the respective bunp forned area and

the respeptb g fhs i PHepEOGUEL #5648 #A9aRch§39below.

Fig. 1 is a side sectional view showing an embodiment
of a semiconductor package according to the present invention
and Figs. 2 to 4 are manufacturing process drawings of the
semiconductor package in this embodiment.

A semiconductor package 1 shown in Fig. 1 is mainly
constituted by a leadframe 2 (strictly speaking, showing a lead
body structure after the junction of the leadframe is
disconnected), a semiconductor chip 4 joined to the inner lead
section 3a of each lead 3 of this leadframe and a reinforcing
plate 5 which is the body of the package, and ﬁanufactured by
the following method:

First, as shown in Fig. 23, ametallic base 6 is prepared.
This metallic base 6 is a laminated plate consisting of three
layers produced by forming an aluminum fil;n 8 .approximately
4.5 um thick on the surface of a substrate 7 (hereinafter called
a copper substrate) consisting of copper or a copper alloy
approximately 150 gm thick, for example by deposition and
further forming a nickelic £film 9 approximately 1 to 2 pmthick.

The nickelic £ilm 9 is formed by deposition and electroplating.



7 relnforC|ng f|In1|s fornéd on this | ead protective ooat no - difference
in alevel nmade by the overlap of filnms is formed on a Iead differently
froma case according to the prior art. Therefore, as no |local cavity

exi sts on the lead and no collection of a chemcal by the infiltration of
the chemical froma portion with difference in a |evel also exists,

various problens caused due to these can be securely avoi ded.

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a side sectional view

howi bagj . i
Tvent Lon, | 1d Blbnitg e 194 gSﬁﬁﬁlﬁ%ﬁ?ﬁﬁggﬁ%ﬁéﬂﬁ%ﬁﬁe&@iT?E?

showi ng an enb di ment of the cturin t.hod qQf the sem conduct or
package RREdFYR Qos't‘ﬂ@pb?%sgai '%9§nﬂr emi::.ng &‘?:li)‘érf%%t%f 3Gy e

manuf act uri ng process draw ngs (2/3) shomnng t he enbodi nent of the

manuf act umétal Fee Heaks@f 6 t fleom being opluckkedrwiparkblye aoppedi agbsbrahe

present invention; Figs. 4A to 4C are manufacturing praocess

dr awi ngs 1fﬂé9etched in the posterior process. In the meantime, the
nickelic £film9 is equivalent to the substrate of copper plating
for forming a lead on the surface of the metallic base.6, that
is, a plated substrate film. The metallic base 6 itself does
not function as a lead and finally, is removed, however, it
is transitionally essential as a base substrate and as a
leadframe.afterward to form a very minute lead and functions
as a so-called lead forming substrate.

For the metallic base 6, a chrome film approximately 0.5
pum thick for example may also be formed between the aluminum
film 8 and the nickel film 9 as a contact £ilm so as to enhance
the adhesion of both films. For the plating substrate film,
a coi)per thin film may also be formed in place of the nickelic

film 9.

For the metallic base 6, a metallic base wherein a
nickelic layer or a nickel alloy layer is co;.ted as an etching
stopper on either side of a copper sheet or a copper alloy shee-t
and a thin copper layer is formed if necessary to enhance
adhesion to an inner lead formed on the metallic base may also

“be used.

Next, as shown in Fig. 2B, multiple leads consisting of



- showi ng. t he enbodi nent of the manufacturing nethod of the
package according to the present invention; Fig. 5is a side S
sectional view showing a ball grid array (B&A) package in a prior art;
Fig. 6 is a side sectional view show ng an exanpl e of a sem conductor -
package with ultra-multipin structure; and -

8 Fig. 7 explains a problem 10 DESCRI PTI ON OF THE
PREFERRED ENMBODI MENT Referring to the drawi ngs, an enbodi ment of the

present invention will be described in detail bel ow. Fig. 1is a
si de sectional view,.shqow diapRNG 10t R rSREE WRAUE P hale Ferge
accor di nSOPBthetg‘Pgsg%t’ ?‘%\}ZEP?-%?Q and B 55. e% 0 4 are mRnafactur| ng
process drawi ngs of the

sem.conduct or ckage | ' bodi t. A
seni condé@ﬁﬁﬁ%a@l@@%tﬁugﬁ‘gﬁ}el s .sf%?‘sa%g? rﬁoa‘é‘gc%%’ﬁﬁ{?ggeéﬁ%fnéi
| eadfranme 2 (strictly speaking, show ng a | ead ]

of each lead are formed on the surface of the metallic base

seni conduct of" %"

6, that is, the surface of the nickelic 'film 9 by 'selective
plating. Thesé multiple leads 3 are formed so that they are
extended in four directions corresponding to electrodes formed
on the four sides of a semiconductor chip and the pad not shown
at the end of each lead is arranged on the periphery so that
the pads are latticed.

The above selective plating is executed by selectively
covering the surface of themetallic base 6 witha resist pattern
and. others and executing electroplating using this resist
pattern as a mask. As descriined above, the lead 3 patterned
minutely, improving the quality of its film can be formed by
selectively plating thé metallic base 6 with copper by
electroplating. In this case, the lead 3 is formed so that it
is for example 25 um thick, 35 gm wide and 70 gm in pitch.

Next, as shown in Fig. 2C, a slit 11 for defini'ng the
external form every chip of a leadframe anc.i a hole not shown
in Fig. 2C and provided on the metallic base 6 for facilitating
manufacture are formed. Further, a solder resist film 12
approximately 40 gm thick for example is formed on the lead
formed surface of the metallic base 6 except the bump formed

area E1 and the electrode formed area E2 of the lead 3. This



body structure after the junction of the |eadframe is disconnected), a

. sem conductor chip 4 joined to the inner |lead section 3a of each |ead 3 of
this leadfrane and a reinforcing plate 5 which is the body of the package,

and manufactured by the foll ow ng nethod: First, as shown in Fig.

2A, a netallic base 6 is prepared. This netallic base 6 is a | am nated

pl ate consisting of three |ayers produced by formng an alunminumfilm8

approximately 4.5 [err] mthick on tjhe surface of a substrate 7

(hereinafter called a copper substrate) consisting of cogper or a copper

al l oy approddemmasists@iflay LPni s eEKivakentetangl depgl BERSSFELYR PRt

further formng a nickelic film9 approximately 1 to 2 [err]mthick. The
ni ckel i ¢ ffédmmpFrotedtdnedhay 1dago3i fran ars ke andopnstilates the lead
9 The alumnumfilm8 of thé above filns is equivalent to an

et chi ng st PR ahblRek0l RSV EY it hB&ntYkaCeneinids Fdmidd bireabRse 6
from bei ng etched when the copper substrate 7 is etched in the posteri or

process. In the gpagt irg%uig%% for forming a bump on the lead 3, the

electrode formed area E2 is an area required for. forming a
protruded electrode on the lead 3 and the solder resist £ilm
12 is patterned so that it does not cover these areas El and
E2.

Next, as shown in Fig. 34, a polyimide film 13
approximately 75 pm thick for example is formed on the side
of the inner lead section 3a of the lead 3 on the solder resist
film 12 which is a lead protective coat. This polyimide film
13 is equivalent to a lead réinforcing film for preventing the
side of the end of the lead 3, that is, the inner lead section
3a from being warped or lifted and formed linearly over each
lead 3 to connect each lead 3. The polyimide £film 13 is formed
in the shape of a substantially quadrangular frame when viewed

from the top so that the f£ilm surrounds the above bump formed

area El1.

4

At this time, as the solder resist film 12 is flatly formed
on the lead 3 and the polyimide film 13 is laminated on the
solder resist £ilm 12, no difference in a level is made between

the films on the lead 3.

The lead reinforcing £ilm may be also formed by sticking



nickelic film9 is equivalent to the substrate of copper plating- for
-formng-a |lead on the surface of the netallic base 6, that is, a plated
substrate film The netallic base 6 itself does not function as a | ead and
finally, is renoved, however, it is transitionally essential as a base
substrate and as a |eadfrane afterward to forma very mnute | ead and
functions as a so-called |ead form ng Eubstrate. For the netallic
base 6, a chrone film approxi mately 0.5 [err]mthick for exanple may al so
be formed between the alum num film8 and the nickel film9 as a contact
filmso as2tRelvimide tape fatimesi dn thebshapei défim fema he folrahang on
substrate film a copper thin filmmy also be fornmed in place of the

ni ckelic thénsdlder resikeor fillm mRtallic base 6, a netallic base wherein a
nickelic layer or a nickel alloy layer is coated as an etching stopper on

Cayer i formed LErebcESeare s anEeRE B, e e Gt Pods TP L
O N8 et BbhLesPa3s BBV L80ael kT on the outlF lead® 20 S50t 2B
the lead 3 by plating is formed. This protruded eléctrode 14
can be obtained by forming a substrate film not shown consisting
of metallic material such as copper (Cu), nickel (Ni) and gold -
(Au) on a lead pad exposed in the above electrode formed area
E2 by electroplating and forming solder material in the shape
of a ball by reflowing it after the solder material consisting
of the alloy of tin (Sn) and lead (Pb) is further laminated
on this substrate film by electroplating.
. The protruded electrode may be also formed by forming
the above substrate film with the alloy of tin and lead,
laminating solder material of the same composition on the
substrate £ilm and forming it in the shape of a ball} however,

it is desirable that copper or nickel is used for the substrate

film considering the junction of a lead pad and a protruded

-

electrode.

‘

Next, as shown in Fig. 3C, the copper substrate 7 except
the peripheral coupled portion 15 of the metallic base 6 is
removed by selectively etching the copper substrate using
etchant (for example, consisting of hydrogen peroxide

accounting for 12%, sulfuric acid accounting for 12% and water



10 copper, that is, nultiple fteads 3 #ntegrated with a pad for- forming a

- protruded el ectrode such as a solder ball at the end of each |ead are
formed on the surface of the netallic base 6, that is, the surface of the
nickelic film9 by selective pliating. These nultiple |eads 3 are formed so
that they are extended in-four directions corresponding to el ectrodes
formed on the four sides of a senicoaguctor chip and the pad not shown at
the end of each lead is arranged on t peri phery so that the pads are

201 00 scopuntllly ABPVEACESiAbIAIgRd R eoubed DUpBELSEll KB
Ao deacri bERR BHd PATPHRIRT SOHRLEE REALLAPABCrS, 19 5ot ovithg DEnSORYR | 1y
of its filmcan be formed b selectively plating the netallic base 6 with
copper by ebtbingoptheiabumingmifiln ddanationsas an etrbingdssoppeat it
is for exanple 25 [err]mthick, 35 [errfmwide and 70 [err][min pitch.
Next, as shadnohbyFtHe @6pparskibsttater 7debnnibeg riheved.

Next, as shown in Fig. 4A, each lead 3 is separated by
removing the aluminum film 8 of the metallic base 6 by selective
etching and further removing the nickelic f£ilm 9 by selective
etching. _Afterward, a bump 16 consisting of aluminum is formed
at the end of each inner lead 3a by sputtering or deposition.

The bump 16 can be also obtained by selectively etching
the aluminum film 8 and the nickelic £ilm 9 so that the bump
16 consisting of the aluminum £iim 8 is left at the end of each.
inner lead 3, however, it is desirable that a bump is formed
separately considering that the bump is contaminated by
etching.

In this case, the peripheral coupied portion 15 of the
metallic base 6 is held by the solder resist film 12. As
described above, the leadframe 2 provided with multiple.leads

3 and protruded electrodes 13 formed in their outer lead

sections 3b is formed.

Next, as shown in Fig. 4B, a semiconductor chip 4 is joined
in the leadframe 2. That is,- the end of each inner lead 3a is
joined to the electrode such as an aluminum pad of the

semiconductor chip 4 via the bump 16 formed at the end of each



external formevery chip of a |l eadfranme and a hol e not shown n Fig. 2C
- and provided on the netallic base 6 for facilitating manuf acture are
formed. Further, a solder resist film12 approximately 40 [err]mthick
for exanple is formed on the lead formed surface of the netallic base 6
except the bunp forned area E1 and the electrode formed area E2 of the
|l ead 3. This sol der resist4afilm12 is equivalent to a | ead
protective coat for protecting the lead 3 fromoutside and insul ates the

|l ead 3 from anqth | ead.. 1n.the ant | t he, hu orned.area E1 is an
area requi P& Colleag)?n?rh benshyy 5&% ﬂ%aiqg‘éamfz ﬁ’fgyt eﬁﬂnbﬁgnaﬁ? 8 area
E2 is an area required for formng a protruded electrode on the |lead 3 and
t he sol derchii4taye | pdeabricablyt epRracEedt habti Ehiseting: asvehet hese
areas E1 and E2. - Next, as shown in Fig. 3A a polyimde film13
appr oxi matmedyertént eof | théhinkefoleadaspteibn Bar imd thwe ttherswdarseof the
I nner | ead section 3a of the lead 3 on the sol der resi st

direction is prevented by the polyimide film 13, the strength

of the junction of the leadframe 2 and the semiconductor chip

4 is very stable.

Next, as shown in Fig. 4C, a reinforcing plate 5 the
section of which is concave soO that the semiconductor chip 4
is housed is stuck on the rear of the leadframe 2 corresponding
to the outer lead section 3bvia an adhesive 17. It isdesirable
considering the heat release of the whole package that a ceramic
or an aluminum rigid plate is used for the reinforcing plate
5 and a ductile elastic adhesive which is excellent in heat
release, f&r example a polyolefine adhesive is used for the
adhesive 17.

In the meantime, the rear of the sémiconductor chip 4
is stuck on the bottom face of the concave portion of the
reinforcing plate 5 via thermal conductive paste 18 and hereby,
the semiconductor chip 4 is housed and fiéed in the concavé
portion 5a of the reinforcing plate 5.

Finally, resin 19 is injected into the concave portion
5a of the reinforcing plate 5 and after the semiconductor chip
4 is sealed hereby, the coupled portion 15 of the leadframe

2 is removed by cutting the leadframe 2 in a position shown



film12 which is a lead protéctive coat. This:polyimide film 13 is
equivalent to a lead reinforcing filmfor preventing the side of the end

of the |ead 3,

that is, the inner |ead section 3a from being warped or

lifted and fornmed linearly over each lead 3 to connect each |l ead 3. The

pol yi mi de film

13 is formed in the shape of a substantially quadrangul ar

frame when viewed fromthe top so thgé the film surrounds the above bunp

formed area E1l. Atthis tinme,

flatlyfornmed

t hesol derresist film12 is
on the lead 3 and the polyimde film13 is lamnated on the

sol der rebysé ¢haiml2insosHoWwheianvégi.n4d.l evel is nade between the filns

on the | ead 3.
sti cki ng

The lead reinforcing filmnmay be also forned by

Her
in the shape of

Next, as

rame bef orehand on he solder resist fil

SEructugeF's HownCin?FREC! 1988 BBt niett:

In the constitution of the semiconductor package 1
obtained as described above, as shown in Fig. 1, ﬁhe
semiconductor chip 4 is housed in the concave portion of the
reinforcing plate S which is the body of a package, that is,
the chip héusing concave portion 5a and fixed by the thermal
conductive paste 18. A plurality of leads 3 are joined to the
lead joined face 5b of the reinforcing plate S by the adhesive
17 and held. The inner lead section 3a of each lead 3 is joined
to the semiconductor chip 4 via the bump 16 and the protruded
electrode 14 consisting of a solder ball is formed in the outexr
lead section 3b. Further, the solder resist film 12 as a lead
protective coat is formed on the lead 3 except the above bump
formed area and electrode formed area and the polyimide film
13 which is a lead reinforcing film is formed on the side of
the inner lead sectibn 3a on this solder resist film 12. The
semiconductor chip 4 housed and fixed in éhe chip housing
concave portion Sa of the reinforcing plate 5 is sealed with
the resin 19.

As described above, as the solder resist film 12 which
functions as a lead protective coat is flatly formed on each

lead 3 in this embodiment and the polyimide £ilm 13 which

er ?by, a semiconductor ?ackage 12w1%hP9h¥kELﬁﬁ1E§B§nfOr”Ed



4-consi sting of a solder ball on the outer |ead section 3B of the lead 3 by
plating is formed. This protruded el ectrode 14 can be obtained by formng
a substrate filmnot shown consisting of nmetallic material such as copper
(Cu), nickel (Ni) and gold (Au) on a |ead pad exposed in the above
el ectrode fornmed area E2 by electroplating and form ng solder material in
the shape of a ball by ref lowing it after the solder material consisting
of the alloy of tin (Sn) and | ead (F%ﬁsis further lamnated on this
substrate filmby el ectroplating. The protruded el ectrode may be

al so formegnby ibasNhB0a 188d2PEVRESHEShE L L1hi 14N Mbikhed hoh ANOKAladd N and
| ead, |am natl ng solder material of the sanme conposition on the substrate

fllmandf t I 0 i ethat
copperor TeARGELn 12 1 g 2RE Bkl A teve PRNEEa by Lk BRI, | 0
of a lead pad_and ,a protruded _ el ectrode. Next, as shown in Fig. 3C

the coppePistbe Lddasy ony 1eatk Hherd 81 coupl ed portion 15 of the
metallic base 6 is renoved by selectively etching the copper substrate

using etchant [Cherefoaepl én ddresimaniufpaifutiyr ayeeCe®s oxf dtshe accounting
for 12% sulfuric acid accounting for 12% and water

semiconductor package 1, as no cavity made by difference in
a level is formed on the lead 3 and no chemical such as etchant
and a plating agent infiltrates into an interface between the
lead 3 and the solder resist f£film 12, various problems caused
by these can be securely avoided.

As the polyimide film 13 which functions as a lead
reinforcing film is formed in the shape of a substantially
quadrangular frame when viewed from the top and formed on the
solder resist £ilm 12, thepolyimide £ilm 13 on the solder resist
film 12 functions as an outer moat, a so—cailed.weir when the
semiconductor chip 4 is sealed with the resin 19.

Hereby, as the periphery of the resin 19 is dammed by

- the frame of the polyimide £ilm 13 even if the injected quantity
of resin a little fluctuates when the resin 19 is injected into
the concave portion Sa (the chip housing céncave portion) of
the reinforcing plate 5, the semiconductor package 1 which is
excellent in appearance can be readily obtained.

For a lead reinforcing £film, a £ilm consisting of another
material provided with a function for reinforcing a lead may

be also used in addition to the above polyimide film 3.



13 accounting for 76% corresponding to the copper substrate so that the
peri pheral coupled portion 15 is left. In the above etching, the alum num
film@8 functions as an etching stopper and only the copper substrate 7 can
be renoved. Next, as shown in Fig. 4A; each lead 3 is separated by
removing the alumnumfilm8 of the nmetallic base 6 by selective etching
and further renoving the nickelic fil rTr79 by selective etching. Afterward,
a bunp 16 consisting of alumnumis formed at the end of each inner |ead
3a by sputtering or_ depaosition. The bunp 16 can be al so obtained by
sel ectively et c%ﬁwsesmébgmﬁbﬂmm fagerpdbng théhe pKeseBtf inventient hat
the bunp 16 consisting of the alumnumfilm8.is left at the end of each

i nner | eacas8,a Hoseed eprotiect bvelavatthie fdited dunp pilutalieg ofepasdsel y
considering that the bunp is contam nated by etching. In this case,

the peri phetadptc QHEIE b tfictinekp adfed BRid eRkekroad #semied areal dnlyat he
sol der resist film12. As described above, the |leadframe 2 provided with
mul tiple lf@&'& reinforcing film is formed on this lead protective coat,
no difference in a level caused by the deposition 6f fiims is
formed though difference in a level is formed heretofore.
Therefore, as no local cavity exists on a lead and no pool 6f
a chemical producéd by the infiltration of the chemical from
a pdrtion with the above difference in a level exists, various
problems such as the failure of the disconnection of a lead
in the selective etching of a metallic base, a short circuit
between leads caused by abnormal deposition and infiltration
by the remainder of a chemical can be securely avoided. As a

result, the quality of a semiconductor package with ultra-

multipin structure can be enhanced and can be stabilized.



r%'and bTotruded el ectrodes 13 fornmed in their outer |lead sections 3b is

f or med. Next, as shown in Fig. 4B, a sem conductor chip 4 is joined
inthe leadframe 2. That is, the end of each inner lead 3a is joined to

- the el ectrode such as an al um num pad of the sem conductor chip 4 via the
bunp 16 fornmed at the end of each 14

i nner |lead 3 and hereby, the |l eadfrane 2 and the sem conductor chip 4 are
electrically connected. At this tinel8as the novenent of the inner |ead
section 3a in the transverse direction is prevented by the polyimde film
13, the strengWHATOIS KEAIMER iI&n of the | eadframe 2 and the semni conductor
chip 4 is very stable. Next, as shown in Fig. 4C, a reinforcing

plate 5 the sactiAnsemivbh@lctércaavave,secpatidifiry:sem conductor chip 4
i's housed is stuck on the rear of the |eadfranme 2 correspondi ng

s ot L2038 IR ARG ien 4 ISR eSLAy esReader o
portion is formed on the side of its lead joined face;

a semiconductor chip housed and fixed in the chip housing
concave portion in the body of said package;

a plurality of leads joined and held on the lead joined
face of the body of said package, the inner lead section of
which is joined to said semiconductor chip via a bump and in
the éuter lead section of which a protruded electrode is formed;

a lead protective'COat formed on said lead except the
bump formed area and the protruded electrode formed area of
said lead; and

a léad reinforcing £ilm formed on the side of the inner
lead section of said lead on said lead protective coat.

2. A semiconductor device according to.C1aim 1,

wherein:

said lead reinforcing film is formed in the shape of a
frame surrounding said chip; and ]

said semiconductor chip housed and fixed in the chip
housing concave portion in the body of said package is sealed

with resin.

3. A method of manufacturing a semiconductor device,

* < L M S *

comprising:



or an alumnumrigid plate is used for the reinforcing ptate 5 and a
ductile elastic adhesive which is excellent in heat "~ release, for exanple a
pol yol ef i ne adhesive is used for the adhesive 17. - In the nmeanti ne,
the rear of the sem conductor chip 4 is stuck on the bottomface of the
concave portion of the reinforcing plate 5 via thermal conductive paste 18
and hereby, the sem conductor chip 9is housed and fixed in the concave
portion 5a of the reinforcing plate 5. Finally, resin 19 is injected
into the concave portion 5a of the reinforcing plate 5 and after the

senmi conduct or igrocdss Sisadhbch hergbyral beyceapheddapoairiecototmedl bivhe
| eadf rane 2 is renoved by cutting the leadfrane 2 in a position shown.

15 by a 8%%[#11&%&“@& PhEl GurfBce of a md@aSi¥%c %al%eéﬁmt

package 1 tra-nultipin structure shown in Fig. can be obtai ned.

' the copetiLution gt eTLAONI Sk 8bAAE M’ or 1aminating an

etching stopping film and a plating substrate film in order
on a substrate consisting of copper or a copper élloy;

a process in which a lead protective coat is formed on
the lead formed face of saidmetallic base except the bump formed
area and the protruded electrode formed area of said lead;

a process in which a lead reinforcing £ilm is formed on
the side of the inner lead section of said lead on said lead
protective coat;

a process in which a protrude electrode is formed in the
outer lead section of said lead;

a process in which said each lead is separated by
selectively removing said metallic base by etching; and

a process in which a semiconductor chip is joined to the
inner lead section of said lead.

4. A method of manufacturing a semiconductor device

according to Claim 3, wherein:

sai@ etching stopping film consists of aluminum.

5. A method of manufacturing a semiconductor device
according to Claim 3, wherein:.

said etching stopping film consists of nickel.

6. A film circuit comprising:

o



obtai-ned as. descri bed above, as shown in Fig. 1, the semi conductor chip 4
_is housed in the concave portion of the reinforcing plate 5 which is the
body of a package, that is, the chip housing concave portion 5a and fixed
by.the thermal conductive paste 18. A plurality of leads 3 are joined to
the lead joined face 5b of the reinforcing plate 5 by the adhesive 17 and
“held. The inner |ead section 3a of each lead 3 is joined to the

sem conductor chip 4 via the bunp 16 a#¥ the protruded electrode 14
consisting of a solder ball is forned in the outer |ead section 3b.
Further, the soldeilurediitly bifl leddsastn aheahtgy dieecd iseetdoat of swhbeled on
the I ead 3 except the above bunp fornmed area and el ectrode forned area and

the polyi md derditutied e Y8iePols 85! £8Fmeginforcing filmis formed on the
side of the inner lead section 3a on this solder resist film12. The

sem conductor chip 4 housed and fixed ip the.chip.hoysin oncaye, portion
Sa of the el nf o CHeRR hareedlfue Jdat ForiRa‘OhlsdRel By SRAEHLCCRY
descri bed above, as the solder resist film12 which, func¢tions as a |ead
prot ect | vePaBRt Loxmed ;argat Eprealentehenlly| eannsctingnsaidnisadnent 2and

the polyimde film 13 which -
semiconductor chip and the protruded electrode formed area of

said lead; and

a lead reinforcing £ilm formed on the side of the inner
lead section of said lead on said lead protective coat.

7. Afilmcircuit according to Claim 6, wherein said lead

reinforcing film is formed circularly.

I



16 functions as a lead reinforcing filmis forned on the solider resist
film12, no difference in a | evel causedby the deposition of the filns on
the lead 3 is made. Therefore, in the manufacturing process of the
sem conductor package 1, as no cavity made by difference in a level is
formed on the lead 3 and no chem cal such as etchant: and a plating agent
infiltrates into an interface between_the I|ead 3 and the sol der resist
film 12, various problens caused by hese can be securel y avoi ded.

As the polyimde film 13 which functions as a lead reinforcing filmis
formed in the shape of a substantiall uadr angul ar frame when viewed from
the top and fot QFPYGEOR RAGKAGE AND (THE |MANUFAGT{ER NG WMERHQD fi | m 13 on
the solder resist film12 functions as an outer noat, a so-called weir
when the sem conductor chip 4 is sealed with the resin 19. Her eby,
as the periphery of the resin 19 | ARB¥RACI by the frane of the polyimde

film1l3 even if the injected quantity of resin a little fluctuates when
the resin 19 is injected into

A semiconductor package provided with a reinforcing
plate on the side of the lead joined face of which a chip housing
concave portion is formed, a semiconductor chip housed and
fixed in the chip housing concave portion of this reinforcing
plate, a plurality of leads joined and held on the lead joined
face of the reinforcing plate, thé inner lead section of which
is joined to the semiconductor chip via a bump and in the outer
lead section of which a protruded electrode is formed, a solder
resist film formed on the lead except the bump formed area and
the electrode formed area of this lead and a polyimide film
formed on the side of the inner lead section of the lead on
the solder resist film and the manufacturing method are
disclosed and hereby, the quality of the semiconductor package

with ultra-multipin structure is stabilized.

Figure 1



t he concaveé porti®on 5a (the chip housing concave portion) of the
-reinforcing plate 5, the sem conductor package 1 which is excellent in
appear ance can be readily obtained. For a lead reinforcing film a
filmconsiisting of another material provided with a function for
reinforcing a | ead may be also used in addition to the above polyi m de
film 3. 17 As descri bed above,
according to the present invention, a lead protective coat is formed on
a plurality of |leads except each bu formed area and el ectrode forned
area and a lead reinforcing filmis formed on this |ead protective coat,
no difference in a |l evel caused by the deposition of filnms is forned
t hough difference in a level is formed heretofore. Therefore, as no | ocal
cavity exists on a |lead and no pool of a chem cal produced by the
infiltration of the chemcal from a portion with the above difference in a
| evel exists, various problens such as the failure of the di sconnection of
alead in the selective etching of a netallic _base, a short circuit

0

\
]

|7

g

4

FIG.I




bet ween | eads caused by abnornmal deposition and infiltration ,by.the gf;
remai nder of a chem cal can be securely avoided. As a result, :the quality
of a sem conductor package with ultra- multipin structure can be enhanced

and can be stabilized. 18 VHAT
IS CLAIMED | S: 1. A sem conductor device, conprising: - t he body
of a package in which a chip housing concave portion is fornmed on the side
of its lead joined face; a sem conductor chip housed and fixed in
the chip housing concave portion in?/Re body of said package; a
plurality of |eads joined and held on the |ead joined face of the body of
sai d package, the inner lead section qof Lch is joined to said
seni conductor chip vilgla bdmp and in $1e odter |ead s whi ch a
protruded el ectrode i{$4forred; | eaq protective coat_jfo+red on said
| ead except the bun’ﬂu orngd area an he prjogg uded gl POTTOUY forned area
of said |ead; and Y/
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a lead reinforcing fil m¥ormed on the side of the inner |ead section of

"said |l ead on said |ead protective coat. 2. A sem conductor device
according to Caim1, wherein: said lead reinforcing filmis forned
in the shape of ‘& frame surrounding said chip; and sai d
sem conduct or. chip housed and fixed in the chip housing concave portion in
the body of said package is sealed wth resin. 3. A nethod of
manuf act uri ng -a seni conduct or devi ce3/5 conpri si ng:

19 a process in which a plurality of |eads are fornmed by copper

plating on the surface of a netallic base formed by l|amnating only an
etching stopping filmor lamnating an etching stopping filmand a plating

substrate filmin ord a substratfgrcosyi sting of ¢ or a copper
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a process in which a |ead protective coat is fornmed,on the Ieédﬂforned;i'
‘face of said netallic base except the bunp fornmed area and the protruded -

el ectrode fornmed area of said | ead; a process in which a |ead
reinforcing filmis forned on the side of the inner |ead section of said

| ead on said | ead -protective coat; a process in which a protrude

el ectrode is formed in the outer Iead section of said |ead, a
process in which said each lead is sefdBated by selectlvely renoving said
netallic base by etching; and a process in which a sem conduct or
chipis joined to the i nner | ead section of said |ead. 4. A net hod

of -manuf acturing a sem conductor device according to Caim3, wherein

sai d etching sto®ppi nMn consi sts o num 5. A nethod of
manuf acturing a sem t Q. devi ce 'Eﬂﬂ'rdlng to Cdaim3, wherein:
said etching stoppi ngftilcensists nicket— 6. Afilmcircuit
conpri si ng: N1 N
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20 . aplurality of leads in the outer |ead section of which a
protruded el ectrode is forned; a |l ead protective coat forned on said
| ead except the bunp formed area for electrically connecting said lead to
a sem conductor chip and:the protruded el ectrode formed area of said

|l ead; and a lead reinforcing filmfornmed on the side of the inner

| ead section of said lead on said | ead protective coat. 7. Afilm
circuit according to Caim6, whereinéygcilead reinforcing filmis fornmed
circularly.
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