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FLIP CHfP fiPE SEMrCONDOC'l'OR DEVICE AND METHOD OF MANUFACTtm!NG 

TSE SAME; 

BACKGROUND OP 'l'BE INVEN'rION 

Field of the Invention 

The present invention relates to a flip chip type 

semi.conductor device and a method of manufac:turinq the same. In 

particular, the present invention relates to a flip chip type 

semiconductor device, from which a semi.conductor chip can be 

r~ered, having excellent mountinq reliability, and a nethod of 

manufacturing -the same. 

Description of the Related Art 

In a flip chip type semiconductor device, prot.tuding ~s 

are fo:cmed 'With a metallic material such as a solder, Au, Sn-Ag 

alloys or the like on external terminals formed in the pe.riphEy 

of the Remiconduct0r chip or external t.eminals f cn:med. in a 

prescribed area array on an active region. Sueh a flip ahip type 

semiC!onductor device is mounted by an end user on a J11Ulti-layer 

wiring board on which electrode pads are ~an~ in ~ sane 

pai:tem as the bumps on the flip chip type semiconductor device. 

When a solder is used as a bump material to JDOWlt the flip chip 

type semiconductor device on the multi-layer wiring board, in 

general, bonding is carried out. by an m (infrared. ray) reflow 

precess, .in Which a flux is used and the bumps are :heated to a 

prescribed temperature. 

BCJWever, When the flip chip type semiconductor device is 

mounted on tbe multi-layer wirinq board, stress distortion occurs 
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due to a difference in linear expansion coefficients of the 

nmlti-layer wirinq board and the flip chip type semiconductor 

device. consequently, crac:kS occur at the interface between the 

flip chip type semi.conductor device and the bumps. Therefore, 

mounting reliability, particularly, a temperatw=e cycle 

characteristic of the flip chip type semiconductor device is 

de9raded. FUrthemcre, since thei::mal. and mechanical stresses 

upon llV)Untinq are applied to the semi.conductor chip a.s well, the 

semiconductor chip, particularly, a passivation film and an 

active region surface under the passivation film are damaqed. 

In order to solve these problems, a. technique has been 

conventionally proposed that a ceramic material such as AlN 

(alwninum nitride), mW.lite, glass ceramic or the liJce is used as 

a .material for 'the 1llEll ti-laye:r: wirin41 board to minimb.:e the 

difference in linear expansion coefficients between the material 

of the multi-layer wiring board and silicon, thereby min.imll:ing 

the sa:ass distortion. ~us, mounting reliability is impro~. 

Ev'en though the mounting reli abi Ht.y ~s improved, however, 

cost: is a p.roblem in this technique since an expensive ceramic 

material is used as a material fo:t" the ml ti-layer wiring board. 

Therefore, in general., application Of this technique is limited 

to fabrication of a high-priced super computer or J.arqe ... scale 

acmput.er. 

On t:.he ot:her hand, ~oen.tly, a -teohnique is widely baing 

utilized that an organic material r which has a high linear 

expansion coefficient but is relatively inexpensive, is used as a 

material for the llllllti-layer wiring board, and then an underfill 

resin is disposed between this multi-layer wiring board and a 
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semiconductor chip. :rn this technique, the disposition of the 

underf ill resin between the semiconductor chip and the multi­

layer wirin9 board composed of organic material makes it possible 

to distribute a shearing stress inl?csed on bunp bonding portions 

disposed between the semiconductor chip and the multi-layer 

wiring board. Thereby, mounting reliability is iut>roved. This 

technique enables use of a.multi-layer wiring board coq»sed of 

inexpensive organic materials. 

Bowever, the above-des~ibed technique using- an underfill 

resin bas problems described below. 

Firstly, it is difficult. to reco<rer a semiconductor chip. 

Since a hiqh-perfo~e LSI (large scale integrated circuit) is 

generally used as a flip chip type semicondllotor chip, the 

semicond~r chip itself is ~sive. ~erefore, if a 

semiconduc~or cbip is mounted on the multi-layer wirinq board and 

then a defective site is deteet.ed in a portion other than the 

semioonductor chip during an electric sareeninq process, the non­

defective semiconductor chip needs to be recovered. and reused. 

For ~e, if defective ~nding is detected in a solder buit;> 

portion, t:he semi.conductor chip needs to be peeled off and then 

bonded aqain. However, xecovecy of a $emiconductor chip is 

technically cliffical.t in the above-described s'b:ucture of the 

flip ch.ip type semiconductor device, in which an underfill resin 

is interposed between the semiconductor chip and the irountinq 

!'iqs. lA and lB are sectional views ehowinq a method of 

mounti.nq a conventional semiconductor deYice on a multi-layer 

wirinq boal:'d.. f'.19. lA shows the semiconductor chip. AS shown in 
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Fig. lA, outezo solde~ elect:::odes 13 are foxroed on the bottom 

surface of a semiconductor chip 24. Fig. lB shows a state that 

the semiconductor chip 24 is mo~-ited. As shown in Fiq. lB, the 

semiconductor chip 24 is mou."lted and bonded onto a. mountinq board 

25 by melting 'the solder bunps !Jhile tb.e outer solder electrodes 

13 are positioned on electrode partions (not shown) on the 

mountinq board 25. An underfill resin 26 is filled between the 

semiconductor chip 24 and the mountin.q board 25. ~at is, the 

outer solder electrodes 13 are buried in the underfill resin 26. 

Fig. lC is a sectional view showing a .method of recoverinq 

the semiconductor chip 24. TO recover the semiconductor chip 24, 

as shown in Fig. le, the rear surface of the seniconductor chip 

24 is suck by a heating/sucking tool 27 for repair while heated. 

Then, the semiconductor chip 24 is pulled up while the bump 

bondin9 portions are being' melted. ~bus, the non-defeative 

semiconductor chip 24 is remo~d from the mounting hoard 25. 

Fig. 2 is a sectional vi~ showing a state after the 

semiconductor ch:Lp 24 in the conventional flip chip type 

semiconductor device is removed from. the mounting boUd 25. AS 

shown in !"iCJ.. 2, when a chip is removed fram. a semiconductor 

device having an underfill resin, problems arise that 'the ou-ter 

solder electrodes 13 .remain buried in the underfill resin 26, the 

underfill resin 26 and the mounting- board 25 are damaged and so 

forth. 'l'herefore, the non-defective semi.conductor cbip 24 cannot 

be reused. With the above-desoribed reasons, it is difficult to 

reuse a non-defective flip chip ~ype semiconduetor chip in the 

conventional technique. 

Secondly, if voids exist in the underfill resin 26 or a 
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bondin.q characteristic is unfavorable at the interface between 

the underfill resin 26 and the semiconductor chip 24 and the 

interface between the underfill resin 26 and the mountinq board 

25, a peeling phenomenon is induced at the aformentioned 

interfaces in a hygroscopic reflow process for a product. Thus, 

a non-defective product becomes defective. 

Thirdly, since a process of heatinq to a hiqh teirperature 

iis performed when the semiconductor chip 24 is recovered, barrier 

matal-bondinq portions of the removed semiconductot: chip 24 and 

the outer solder elect:rodes 13 as well as a passivation fill't\ (not 

shown) are damaged. Thus, a non-defective semiconductor chip may 

beeome defective.. '1'he passivation film is foz:med. for 'the puxpose 

of protecting t:he active reqicri of 'the semiconductor chip 24 and 

cOU1pOsed. of PI (polyimide) or<Janic material or inorganic material 

such as an SiO material such as Sio, SiO.. or the like. 

Furthennore, thezmal and .mechanical loads aPPlied to the out.er 

soldel:' electrodes 13 are transmitted t.o the semiconductor chip 24, 

and thus a nonwdefective semiconductor chip 24 my become . . 
defective. In this case, peripheral devices includin.q 'the 

mounting board 25 may also .became defective. 

"therefore, in reality, use of an organic material as a 

material. for the mlti-layer wiring board cannot. lead to a J.ower 

cost •. 

When a ceramic mult.i-layer wiring be>ard is used, reoovm:y 

of a non-defective semiconductor chip is relatively easy since 

use of an underf ill resin is not required due to optimization of 

1;he linear expansion coeffioient of the ceramic material. 



\ ... 

' 

- 6 -

SUMMARY OF THE INVE'NTl:ON j• •• 

An object of the present invention is to provide a low­

eost flip chip type semiconductor device in which an underfill 

resin is not used, mountin9 reliability is excellent since cracks 

due to a thermal stress can be prevented at the interfac:e between 

a semiconductor chip and solder bumps and the semiconductor chip 

can be recovered, and a method of manufacturing the same. 

The flip chip type semiconductor device accorclin9 to the 

presen-e invention comprises a semiconductor chip provided with 

pad electrodes, an insulating resin layer covering a 

semiconductor chip surface on a side on.which the pad electrodes 

are provided, metallic posts which penetrates through this 

insulatinq resin laye:r: and are conneoted -to the pad electrodes 

and e1ectrodes which are provided on the insulating resin layer 

surface and connected to the metallic posts. !rhe metallic: post 

has a first portion buried in the insulating resin layer and a 

second portion projected f=om the insulating .res.in layer. It is 

noted that when "'metal" is referred to in the present invention, 

not only pure metals but also alloys are included. 

ln the pxesent invention, a uounted semiconductor chip can 

be recovered since an underfill resin is not provided. 

Furthermore, since an underfill resin is not provided, 'there is . 
no problem of a peeling phenomenon due to voids in the underfill 

resin or detective bonding bet.ween the underfill resin and a 

semiconductor chip or a mounting board. ::E'Urth.el:mre, an 

insulatinq resin layer and metallic posts are disposed between 

the pad electrodes of the semiconcluetor chip and externally 

expo5ed electrodes. Ends of the metallic posts are projected 
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from the insulating resin layer surface. Therefore, a layer 

cmposed of the netallic posts and the insulatinq resin layer 

sm:ves as a stress relaxation layer so that tbezmal and 

mechanical loads imposed on the externally exposed electrodes can 

be prevented frOll\. transmi ttin.q to a semiconductor chip. 

Purthermore, since a contact area between the metallic post and 

outer solder electrode making contact with the metallic post is 

large and, moreover, damage to the outer solder elect:l:'ode due to 

a horizontal stress and thereby propaqation of cracks can be 

prevented, bond strength between the metallic post and outer 

solder electrode can be increased. 'fherefore, mounting 

reliability of the flip chip type semiconductor device can be 

~ed. Consequently, a flip chip type semiconductor device 

f.rom which a semiconclucto• chip can be regove.red and which has 

excellent XDOUnting reliability can be provided without usinq an 

expensive ·ceramic substrate .. 

:tn this flip chip type semiconductor device, oentroids of 

the aforementioned first end second portions may be deviated from 

each other in a plane view. consequently, the mei:allic post can 

be divided into two portions. ~h.erefore, theJJDa1 and inechanical 

loads transmitted to the semiconductor chip via the metallic post. 

can .be further reduced and the aforementioned effect can be 

further enhanced. 

In a method of lllanUfacturing a flip chip type 

semicondactor device accordiftg to the present invention, a 

plurality of recessed. portions are formed in the surface of a 

metallic substrate, and a metallic post is formed on the surface 

of each recessed portion. een, this metallic post and a pad 

· .. ··· 
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electrode of a semi.conductor chip are connected, an insulating 

resin layer is f oi:med by f illinq an insulating resin into a space 

between the metallic substrate and the semiconductor chip, 'the 

metallic substrate is removed and electrodes are formed on the 

metallic post. 

In another nthod. of manufacturinq a flip chip type 

semiconductor device accordin9' to the present invention, a 

plurality of p::-ojected portions on a first surface of a metallic 

substrate, a plurality of projected portions corresponclinq to the 

projected portions fo:cmed on the first surface are fOXl'!led on a. 

second surf ace of the metallic substrate, and the projected 

portions f~ on the first surface and pad electrodes of a 

semiconductor chip are connected with each other. Then, an 

inSUla't:ing resin layer is fonned by filling an insulating resin 

into a space between the metallic substrate and the semiconductor 

chip, the projected portions ue partitioned by renr;wing portions 

of the metallic substrate other than the projected portions and 

electrodes are fottled on the projected poRiQns fo:cned on the 

second surface of the metallic substrate. 

Consequently, the aforementioned flip chip type 

semiconductor devLee can be efficiently fabricated. 

The plurality of projected portions may be fonied by 

fo::minq a resist for masking reqions where the Pt'Qjected portions 

are to be famed and etohinCJ 1:he metallic substrate by usini;r i:hia 

resist as a mask. 

:BRXEP DESCRIPTION OF TSE l>JWr.tNGS 

Fiqs. 1A and lB are sectional views 1howing a nethod of 
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I \l~Hlll\ \~l lllll~ 
mounting a conventional semiconductor device on a multi-layer 

wiring board; 

Fig. le is a sectional view showinq a conventional method 

of recovering a semidonduetor chip; 

Fig. 2 is a sectional view showing a state after a 

semiconductor chip is removed from a mounting board in a 

conventional flip chip type semiconductor: device; 

Fig. 3 is a sectional view showing a flip chip type 

semiconductor device accordinq to a first embodiment Of the 

present invention; 

Fig-.. 4 is a plan view showing the flip chip type 

semiconductor device of the embodiment viewed £ram an outer 

solder electrode side; 

Figs. SA to SI< are sectional views showing' a method of 

manufacturing the flip chip tYPQ semiconductor de'7'ice accordin9 

to the ell.\bodiment in the order of manufacturing- process steps; 

Fig .. 6 is a sectional view showing a flip chip type 

semiconductot' device according to a. second embodiment of the 

pl!esent invent.ion1 

Fiqs. 7A to 7F are sectional views showing a method of 

manufacturing the flip chip tn>e semiconductar device according 

to the embodiment in the order of manufacturing process steps; 

Fig. 8 is a sectional view shawinq a flip chip type 

semicondu.ctOr device accordin9 to a third embodiment af the 

present invention; 

Figs. 9A and.9B are sectional views Sb.owing a nethod of 

manufacturing t;he flip chip type semiconductor deviae according 

to the euboct:i.ment in the order of manufacturing process steps; 

........ 
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Fiq. 10 is a sectional view showing a flip chip type 

semiconductor device accordinq to a fourth embodiment of the 

present invention; 

Fig~ 11 is a plan view showinq the flip chip type 

semiconductor device of tha embodiment viwed from the outer 

solder electrode side; 

rigs. 12A to 12G are sectional views showing a :method of 

manuf a.cturing the f lii) chip type semiconductor device aoc:ording 

to the embodiment in the orde::r of manufacturing process steps; 

Fig. 13 is a sectional view showins a flip chip type 

semiconductor device ac:cordinq to a fif ~h embe>dilnent of the 

present inventionJ 

Ficzs. l4A to 14C are sectional views showing a nethod of 

manuf acturin9 the flip chip type semiconductor dENice accordinq 

to the enbodiment in the order 0£ :manufacturinq process steps; 

!'ig. 15 is a sectional view showing a flip chip type 

sexaiconductor device according to a sixth embodiment of the 

present invenUon; 

Piq. 16 is a plan view showing =e flip chip type 

semic:onduct.or device of the embodiment. viewed. £ram t.he outer 

so1del:' eiectrod.e side; 

Fiqs.. 17A to 17P a.re sectional views showing a nethod of 

JTianuf acturing the flip chip type semiconductor device accordinc; 

to the embodiment in the order of manufactu.rin9 process •t.epS; 

!'iqs.. 18A to 18F are sectional views shc7.d.ncJ a ~ of 

manuf acturin9 a flip chip type semiconclaCtO:r device according to 

a. seventh embodiment ot the present invention in the order of 

roanufacturinq process steJ;JS; and 
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Fiqs. 19A and l9B are sectional vi6'fS showih.g a method of 

manuf a~urinq a flip chip type semi.conductor device according to 

an eighth embodiment of the present invention in the order of 

manufacturing process steps. 

DETULED DESCR:IPTION OF TSE Pm:tJ.U<ID EMBODIMENTS 

Hereafter, embodiments of the present invention will be 

described in detail with J:eference to the accompanying d:cawings. 

The construction, manufacturing method and effects of a flip chip 

type seudconductor device according to a first ell'bodi.ment will be 

~lained below. First., tbe construction of the flip chip type 

semioonduator device according to the first embodiment will be 

explained. 

Fig. 3 is a. sectional new shoring a fl£.p chip type 

semic:onduotor device according to the first enixxU.nent. In the 

flip chip type semicondu~r device of the embodiment, a 

semiconductor chip 10 is provided with a plurality of pad 

electrodes 31 on one surface thereof and a solder electrode 9 is 

connected t.o ea.eh pad elect:rode 31. A 1IBtailio post 8 is further 

connected to each solder elect.rode 9. An insulating resin layer 

11 is coated on a surface of the semiconductor chip 10 on a side 

on which the pad electrodes 31 are for:md. And, whole the pad 

electrode 31 and solder electrode 9 and part of the metallic post 

8 are bm;ied 131 the insulatinq .tesin layer 11. The temai!Wlq 

portion of the metal.lie post 8 is p1:0jected. fram the insulating 

resin layer 11 to foxm a protraaion 12. A second plating film 7 

and f i.rst plating fill'I\ 6 are coated on the pz:otrusion 12 of the 

metallic post 8. An outer solder electrode 13 is connected to 
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the first platinq film 6. ~he outer solder electrode 13 is 

fonned so as to cover the protrusion 12. 

Fig. 4 is a. plan view showinq the flip chip type 

semiconductor device of the etabod.iltlerl.t viewed from the outer 

solder electrode 13 side. As sh.own in Fig-. 4, in this flip chip 

type semiconductor device,. the outer sold~ electrodes 13 are 

arranged in a matrix on the insulatinc;r resin layer ll • 

.In the embodiluent,. for exanple, the heiqht of the solder 

electrode 9 can be made about 100 .um, the height of the netallic 

p0st 8 can be made about 100 um, the height of the portion of 

the :netallic post 8 buried in the insulatincJ resin layer 11 can 

be made about 80 µiu and the height of the portion projected from 

1:he surfaae of the insulating resin layer 11 can be made about 20 

JJ.m. T.he heiqbt of the outer solder electrode 13 can be made 

abOut 100 P.m and the diameter of the metallic post 8 can be ll\ade, 

for example, 150 .Um. Furthei:more, the thickness of the 

semiconductor chip 10 can be made, for exanple, about 50 to 725 

µ.m. 

A :method of manufacturing- the flip chip type semiconductor 
device according to the embodiment will be described below. Figs. 

SA to SI( are sectional views showinq t:he nethod of manufacturinq 

tbe flip chip type semicon~ctor device &gcordinq to the 

emboclimen'I: in the order of manufacturin9 process steps. AS shown 

in Figs .. 5A and 5B, a resist 2a is famed on a surface of a 

netallic subserate la. The material of the metauie substrate la 

is not particularly limited., but copper, nickel, 9old, tin, lead, 

42 alloy contain.inq these or the like, which can be easily etched 

later, is preferable. The thiekness of the .metallic sUbstrate la 
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is not particula.X"ly limited either, but a thicJmess which affects 

etching as little as possible and can be easily bandled is 

preferable.. Subsequen.tly, as shown in Fig. SC, this resist 2a is 

exposed and developed to form a patterned resist 4a bavinq 

pJ:escribed aperture5.. Then, as sbown in Fig.. SD, half-etching is 

selectively perfonied by using this resist 4a as a mask to fonu 

recessed portions 30a at positions at whieh plating and ~s are 

to be fomed later. This recessed portion 30a needs a size 

enough to have a structure of an otlter P.')st later. 

Subsequently, as shown in Fig. SE, a first plating film g 

is formed in the recessed portion 30a. .. At this time, the l:esist 

4a used in t:be aforenientioned half-etching is utilized as a mask 

as it is.. As a material of the first plating- fi.lln. 6, a metal 

with which only the metallic subsuate la can he selectively 

etched so that the first plating film 6 remains even when the 

metallic substrate la is etched in a later px-ocess, for exanple, 

Au is used. As shown in Fig. SF, a secoad plai:ing film 7 may be 

formed on the fint plating film 6. This sec.and plating film 7 

is fomed, for exaq>le, to in;>rove platincJ stability when a 

metallic post: 8 is formed in the next: process. 

Subsequently, as shown in Piq. 5G, metallic posts 8 are 

famed by plai:ing" using the resist 4a as a mask. The material of 

the metallic post 8 i.s not particularly limited, but a material 

which has a favorable bonding characteristic wi1:h a ehip to be 

mounted onto the metallic post B in a later process .nti has 

fawrable conductivity, for example, cu can be used. Or, solder 

plating may be f~ on ~he metallic post 8. 

~hen, as shown in Fiqs. SH and SI, solcler eleeb:odes 9 ue 
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provided on pad electrodes 31 of a se:niconductor chip 10 and the 

semiconductor chip 10 is ioc>unted onto the netallic posts 8 by a 

chip bonder (not shown) and a reflow device (not shown) or 'the 

like. Then, the metallic posts B and the solder electrodes 9 are 

bonded by metallic bond by the:cnal treatment. However, if solder 

plating is fonned on the metallic post 8, the pad electrode of 

the semiconductor chip 10 does not need to be provided with the 

solder elec:trode 9. Then, as sh.own in Pi9. SJ', an insulating 

resin is filled bet~een the semiconductor chip 10 and metallic 

substrate la to f oIJn an insulating resin layer 11 and cover the 

metallic post B • Methods of filling the insulating resin include 

a method utilizing a capilla:cy phenomenon, a transf er-sealin~ 

method and so forth. As the insulating resin, epoxy resins, 

silicon resins, polyimide resins, polyolefin .resins, cyana'te 

ester resins, phenol resins, naphthalene resins; fluorene resins 

or the like can be used. Subsequently, as shown in Fig. SK, only 

the metallic substrate la is removed by etching. 

'l'hen, as shown in Fig. 3, a solder ball is mounted on the 

protrusion 12 of the metallic post. B and bonded to the metallic 

post B by a method such as a ref low trea.t.nent or the like to foxm 

an outeX' solder electrode l3. By the above processes,. such a 

flip chip type semiconductor device as shown in Fiqs. 3 and 4 can 

be obtained. 

Effects of the first embodiment will be explained below. 

In the embodiment, since the metallic post 8 has the protrusion 

12 projected from the surface of the insulatinq resin layer 11, 

peeling of the outer solder electrode 13 from the metallic posi: 8 

can be reliably prevented when a shearing stress is applied to 
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the outer solder electrode 13 in the horizontal direction, as 

compared with a ease where a protrusion 12 is not provided.. That 

is, when a shearing stress exceeding_ a certain level is applied 

t.o the outer solder electrode 13, cracks occur at the.interface 

between the first plating film 6 and the outer solder electrode 

13. If the metallic post 8 does not have a protzusion ~2, the 

cracks are propagated instantaneously and the outer solder 

electrode 13 peels from the metallic post 8. On the other hand, 

since the metallic post 8 has the protrusion 12 in the embodiment, 

this propa9aticn of cracks can be prevented. Furthennore, since 

a contact area between the first platin9 film 6 and the outer 

solder electrode 13 is increased due to the p~esence of the 

protr:usion 12, the solder bond strength is increased. Therefore, 

the bond strength between the metallic post 8 and. the outer 

solder electrode 13 is improved, and thus mountin9 reliability of 

a flip chip type semiconductor de~ice is improved. 

In order to obtain the ahove-de5cribed effeots, the height 

of the portion of the me~allic post 8 exposed from the surface of 

the insulating resin layer 11, that is, the height of the 

protrusion 12 is preferably 7 to 50\ of the heiqht of the outer 

solder electrode 13, that is, the distance from the end of the 

outer solder electrode 13 to the surf ace of the insulating :resin 

layer 11. The ratio lower than 7% results in insufficient 

effects of withs~anding a shearing stress applied to the 

interface between the metallic post 8 and the oater solder 

electrode 13 and preventing propagation of cracks oecurring at 

the interface. on the other hand, since the contact area between 

the mountinq board and the solder is reduced if the ratio exceeds 
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50%, the bond strength is unfavorably degraded. It is 100re 

preferable that the ratio is 20 to 50%. 

FUrtherroore, the external terminal is made higher due to 

the metallic post 8 and the insulating resin layer 11 in the flip 

chip type semiconductor device of the embodiment. Therefore, 

when the flip chip t.ype semiconductor device of the the 

embodiment is 1110unted onto the multi-layer wirinq board on the 

end user side, the stand-off height bet~en the multi-layer 

wirin9 board and the semiconductor chip is increased. 

Consequently, a buffer effect is provided against a stress which 

occurs due to a difference between thermal expansion coefficients 

of the ll\1.\lti-layer wiring board and the flip chip semiconductor 

device, and thus mounting reliability of the flip chip type 

semiconductor device can be in;;>roved. Also, the passivation film 

and the active region surf ace under the passivation film. of the 

semiconductor chip 10 can be protected from thermal and 

mechanical loads generated when the semiconductor ohip 10 is 

recovered. In order to cl:ltain the aforementioned effects, the 

heiqht of the metallic post 8 is preferably 100 JJ.m or hi9her. 

Furthe:i:more, since the rretallic post 8 and the insulating 

resin 1ayer 11 Se%Ve as a stress relaxation layer in the flip 

<'!hip type semiconductor device of the embodiment, the underfill 

.resin filled between semiconductor chip and multi-layer lfliring 

board in the conventional device is not required. Therefore, if 

the semiconductor chip 10 is mounted and then a defect is 

detected in a portion other than the semiconductor chip 10, the 

semiconductor chip 10 can be peeled off from the imunti.ng board, 

recovered and reused. 
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.. 
Furtnermore, since the underfill resin is not provided in 

the flip chip type semiconductor device of the embodiment, there 

is no problem of a peeling phe?omenon due to voids in the 

underf ill resin o~ defective bonding between the underf ill resin 

and semiconductor chip or mounting board. 

Furthe.rmore, accordinq to the ~thod of manufacturing the 

semiconductor device of the embodiment, metal plating can be 

easily provided to the exposed portion of the metallic past. 

Advantages of providing the metal plat.inq include that an 

insulating oxide film can be prevented £~ hel.nq fo~-1 on the 

metallic post by provic:linq plating using non-oxidative metal such 

as Au o:- the like and that the metallic post can be protected 

from a thermal stress applied to the eXpOsed portion of the 

metallic post by providing plating usinq high-hardness iretal such · 

as Ni or the like. Consequentlyr mounting reliability of the 

semiconductor device can be further improvee. 

A second embodiment of the present invention will be 

deser1bed below. Fig'. 6 is a sectional view showing a flip chip 

type semiconductor device according to the etl\bod:iment. l:n the 

flip chip 'type semiconductor device of the embodiment, a 

semi.conductor chip 10 provided with a plurality of pad electrodes 

31 on one surface thereof is p:rovided and a solder electrode 9 is 

connected to each pad electrode 31. Ful:thermore, a .ttetallic post 

16b is connected to each solde:r: electrode 9. The surf ace of the 

semiconductor chip 10 on a side on which pad electrodes 31 a.re 

formed is coated with an insulating resin layer 11 and W"bole the 

pad eleci:.rode 31 and solder elect.rode 9 and pa.rt of the rneta.11.ic 

post 16b are b'uried in the insulatinq resin layer 11. The 
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remaining portion of the rnetallie post 16b is p~ojeoted from ~he 

insulating resin layer 11 to fo:rm a protrusion. An outer solder 

electrode 13 is fomed so as to cover the protrusion. The plan 

view of this flip chip type semiconductor device viewed f tom the 

outer solder electrode 13 side is the same as shown in Fig. 4. 

Fi9s . 7A to 7F are sectional views showing a method of 

manufacturing the semiconductor device according to the second 

embodiment in the order of manufacturing process steps. First, 

as shown in Fig. 7A, a metallic substrate lb is fabrieated as in 

the case of the first embodiment. As a metal of tilis metallic 

substrate lb, for example, Cu is used. The thic:k.'1ess of the 

metallic substrate lb is preferably 100 µm or JnOre. Subsequently, 

the front surface and the rear surf ace of the metallic substrate 

lb are coated with resists 2b and 3b, respectively. Then, as 

shown in J:'iq. 7B, the resists 2b and 3b are exposed and developed 

to form patterned resists 4b and Sb. 

Subsequently, as shown in Fig. 7C, the metallic substrate 

lb is etched from both surfaces. Consequently, a tempOrary 

substratA 14b is formed. 'l'he etching amount at this time is not 

particularly limited, but the etching amount of the front side 

(resist 4b side) detemines the hei9ht of the uetallic post 

portion covered by an insulatb\g resin layer to .be formed later. 

The etching amount of the rear side (resist Sb side) determines 

the heiqht of the metallic post. portion projected from. the 

insulating resin laye.r surface. Therefore, the etehinq amounts 

are datex::mined in consideration to these heights. 

subsequently, as shown in Fig. 70, only the resist 4b of 

the front surf ace or the resists 4b and Sb of bo-...h surfaces are 



l -. 

- 19 -

rerooved to expose surface portions of the·temporai:y substrate 14b. 

Then, the semiconductor chip 10 is mounted onto the temporai:y 

substrate 14b so that the solder electrode 9 provided on the pad 

electrode 31 of the semiconductor chip 10 and the projected 

portion 15b of the tenporary s\lbstrate 14b a.re brought into 

cont:-aet, and the solder electrode 9 and the projected portion !Sb 

are bonded by metallic: bond by means such as reflow and thermal 

pressing or the like. 

Subsequently, as shown in Fig. 7E, an insulating resin is 

filled between the t.ettporary substrate l4b and the semiconductor 

chip 10 to fo:rm an insulating resin layer 11. Then, as shown in 

Fig. 7F, the rear surface of the teq>orary substrate 14b is 

etched by using the resist Sb as a mask to remove a metal between 

the projected. portions 15b of the tempora:cy substrate 14b and 

fo:cn metallic. posts 16b. Bowever, this is not appl:i.cable to the 

case where the resists on both sides are removed in the process 
• 

shown in Fi9. 70. !n this case, metal portions between the 

metallic pos~s 16b are removed by etchinq whole the ~ear surface. 

Sllbsequently, as shown in Fiq. 6, an outer solder 

electrode 13 is formed on the protrusion Of t.he metallic post 16b 

by a ref low trea1:ment of a solder paste or solder balls or the 

like to obt:ain the flip chip type semi.co!lcluctor device of the 

second embod:iment. 

Effects of the second embodiment will be explained below. 

Accordinq to the embodiment., in addi~ion to the effects obtained 

in the first embodiment, the end of the metallic post 16b can be 

projected highly from the surface of the insulating resin layer 

11. Consequently, a structure can be obtained which is resistant 
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to craclcs, breaking OJ: the like of solder balls occurring due to 

thett1.al and mechanical loads upon mounting of the device on the 

llUllti-layer wiring boa.rd. Furthermore, while the metallic post 

is fonood by plating in the first embodilrent, the metallic post 

is foDTied from the metallic substrate in the embodiment. 

Therefore, variations in heights of the metallic posts can be 

easily prevented and higher meeallic posts can be f o:aned by a 

method such as an etching method, which is relatively easy and 

inexpensi'<le. 

A third embod.inent of the present invention will be 

explained belOW¥. Fig. 8 is a sectional view showing a flip c:hip 

type semiconduotor device accordinq to the embodilrlent. In the 

flip chip type semiconductor device of the embodiment, a 

semiconductor chip 10 provided with a plurality of pad electrodes· 

31 on one surface the:r:eof is provided and a solder electrode 9 is 

connected to each pad elect.rode 31. Furthenoore, a Jnetallic post 

16c is connected to each solder electrode 9 via a metal platinq 

film 17. The surface of the semiconductor chip 10 on a side on 
whi.ch the pad electrOdes 31 are formed is coated with an 

insulating resin layer 11 and ~ole the pad electrode 31 and 

solder electrode 9 and part of the metallic post l6c are buried 

in the insulatinq resin layer 11. 'l'he remaining" portion of the 

metallic post 16c is projected from the insulatinq resin layer 11 

and fOJ:ms a protrusion. This protrusion is coated with a :metal 

plating film 17 and an outer solder electrode 13 is fo~ so as 

to cover the rretal plating- film 17. The plan view of this flip 

chip type semiconductor device viewed from the outer solder 

electrode 13 side is the same as shown in F1q. 4 . 
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Figs. 9A and 9B are sectional views shOW'ing a method of 

manufacturing the flip chip type semi.conductor device according 

to the third embodiment in the order of manuf aoturing process 

steps. First, as show. in Fig. 9A, the front surface and ·the 

rear surf ace of a roetallic substrate le are coated with resists 

and the resists are exposed and developed to form resists 4c and 

Sc whose patterns are inverted to those of the resists 4b and Sb 

in the second embodiment. 'rhen, a metal plating film 17 is 

formed or. portions on which the resists 4c and Sc are not f onned 

by using the :resists 4c and Sc as masks. As a metal constituting 

this metal platin9 film 17, a metal which is resistant to an 

etchant.of the metallic substrate le is selected. 

Subsequently, as shcnm in Fi9. 9B, the resists 4c and Sc 

a:re removed and both surfaces of the metallic substrate le are 

etched by using the plating metal 17 as a mask.. By the processes 

thus far, a temporary substrate 14C which is the same as the 

temporary substrate l4b of the second embodiment shaw. in Fig. 7C 

and has a met.al plating layer 17 disposed on the surface of the 

projected portion can be fo.rmed. 

Subsequently, a flip chip type semiconductor device can be 

obtained by the Salae processes as those shown in Fiqs. 7D to 7F 

and !'iq. 6 in the second embodimant. That is, the semiconductor 

chip 10 is mounted onto the te.mpoo:a.ry substrate l4c so that the 

solder elect.rod& 9 provided on the pad electrode 31 of the 

semiconductor chip 10 and the projected portion lSc of the 

temporary substrate l4c are brought into.contact. Then, the 

solder electrode 9 and the projected portion lSc are bonded by 

metallic bond by means such as ref low and thermal pressing or the 
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like. Subsequently, an insulating resin is filled between the 

temporary substrate 14c and semiconductor chip 10 to fw::m an 

insulating resin layer 11. Then, the rear surface of the 

tenq;ioraJ:y subst.~ate l4c is etched by usin9 the metal plating film 

17 as a ltlaSk to re:IW.>ve a metal betWeen the projected portions lSc 

of the temporacy substrate 14c and form metallic posts 16c. 

Subsequently, an outer solder electrode 13 is formed on the 

portion of the me~allic post 16c projected from. the insulating 

resin layer 11 by a ref~ treatment of a solder paste or solder 

balls or the like to obtain the flip chip type semiconductor 

device of the third embodiment as shown in Fig. 8. 

Effects of the third embodiment will be explained below. 

Aecording to the embodiment, the resist can be removed in an 

earlier manufacturing process as con:pared with the second 

embodllnent. irberefore, the tenporaxy substrate can );le maintained 

for a lonq period and the tenq:>e:;-ary substrate can be easily 

handled. FurtheraDre, the metal platinq layer 17 can be easily 

fozmed on the surface of the metallic post. 16c. 

A fourth etnbod.i:merlt of the present invention will be 

explained below. Fig-. 10 is a sectional view showin9 a flip chip 

type semiconduct«" device according to the entx>diment. As shown 

in Fiq .. lo, the flip chip type semiconductor device according to 

the embodiment has a structure in which a portion lBd buried in 

an insulating resin layer 11 of a metallic post: 16d and a portion 

19d projected from a surface of the insulating resin layer 11 are 

deviated from each other. 

Fiq. 11 is a plan view of th.is flip chip type 

semiconductor device viewed from the out.er solder electrode 13 
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side. The portions 18d of the metallic posts 16d (see Fig. 10) 

are buried in a matrix in the surf ace of the insulating resin 

layer 11. Also, outer solder electrodes 13 are disposed in a 

matrix corresponding to the :portions 18d. Respective portions 

18d and respective outer solder electrodes 13 are deviated from 

each other. The constzuction of the flip chip type semiconductor 

device according to the embodiment other than the above is the 

same as the construction of the flip chip type semiconductor 

device accordinq to the second embodiment. 

Figs4 12A to l2G are sectional views shawinq a method of 

manufacturing the flip chip type semieondu.ctor deV'ice according 

to the f ourl:h embodiment in the order of manufacturinq process 

steps. First, as shown in l'iq. 12A, both the front surface and 

the rear surface of a :metallic substrate ld are coated with 

resists and the resists are exposed and developed to fo:cm 

patterned resists 4d and Sd. At this t.iJDe, apertures of the 

resists in 'the front surface and the rear surface are deviated. 

Positions of the apertu:res of 'the resist 5d need to con-espond t:O 

positions of the apertures of the resist 4d, but the direction 

and distance of deviation can be arbitrarily set. 

Subsequentl.y, the f.ront surface and the rear surface of 

the :uetallic sW>strate ld are selectively etched by using the 

resists 4d and 5d, re&pectively, as masks to obtain sQch a 

temporw:y substrate 14d as shown in Fig. 12B. 

The subsequ.eM. processes are the same as "-hose in the 

second and third embOdi.raen.ts. That. is, as . shown in Fig. l2C, the 

resist 4d fonried on the front surface of the ~ra:ey substrate 

l4d is rem:wed to expose the surf ace portion of the teq.oracy. 
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substrate 14d. SUbsequently, a semiconduCtor chip 10 is toounted 

onto the temporary substrate 14d so that the solder elecuode 9 

formed on the pad electrode 31 of 'the semiconductor chip 10 and 

the projected portion 15d of the teq><>razy substrau l4d are 

brought into contact with each other. Subsequently, as shown in 

Fiq4 12D, the solder electrode 9 is bOnded by metallic bond to 

the tenporcu:y substrate l4d by means snch as reflow and theJ:tnal 

pressing or the like. !rhen, as shOWl'l in Fig .. 12E, an insulating 

resin is filled between the temporary substrate 14d and 

semiconductor chip 10 to fo:tln an insulatinq resin layer ll .• 

SUbsequently, as shown in Fiq. l2F, the rear surface of the 

temporary substrate 14d is etched by using the resist Sd as a 

mask to renove the metal between the projected portions 15d of 

the temporary substrate 14d and fom metallic posts 16d. Th.en, 

as shown in Fig.. l2G, the resist Sd is removed. 

Subsequently, as shown in E'iq. 10, an outer solder 

electrode 13 is fo:med on the exposed portion of the metallic 

post 16d by a .reflow treatn'ent of a solder paste or solder balls 

to obtain the flip chip type semiconductor device of the 

embodilrent. 

Effects of the fourth emboclinent will be explained. rn the 

flip chip type semiconcklctor device of the embodiment, tbe 

metallic post 16d is conposed of two portions 18d and 19d, which 

are deviated from each other .. Therefore,. a stress relaxation 

property at the time of ref low or the like can :be imp.roved. Thus, 

thel:mal and mechanf.eal streases applied to the exposed portion of 

the metallic post 16d can be prevented from transmittinq to 1:he 

senW:onductor chip 10. 
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Furthermore, in the embodiment, the processes shown in 

Figs. 12A and 12B until the temporary substrate 14d is for:ned can 

be substituted for the processes shown in Figs. 9A and 9B, in 

which the metal plating film is fm::med and then etched to -form 

the temporary substrate in the third embodiment. 

A fifth embodiment of the present invention will be 

explained .below. ~ig-. 13 is a sectional view showinq a flip chip 

type semicondi;actor device acct;>rdinq to the embodi..nEnt. In the 

flip chip type semiconductor device 20e of 'the embodill'lent, a 

semiconductor chip 10 provided wit~ a plurality of pad electrodes 

31 on one surface thereof is provided and a solder elec~ode 9 is 

connected t:o each pad electrode :u.. one end of a J11etallie post 

16b is connected to each solder electrode 9 while a metallic post 

16e is co1"1..nected to the other. end of the iretallie Post 16b by a 

solder 32. The surface of the semiconductor chip 10 on a side on 

which the pad electrodes 31 are foJ:Ined is coated wi~ an 

insulating resin layer 11 and Whole of the pad electrode 31, 

solder electrode 9 and metallic post 16b and part of the metallic 

post 16e are buried in the insulating resin layer ll. The 

remaininq portion of the metallic post 16e is projected from the 

insulating resin layer 11 and forms a p.otrusion. ~hermore, 

an outer solder electrode 13 is formed so as t.o cover this 

protnlsion. 'rhat is, the pad electrode 31, solder electrode 9, 

metallic pos't l6b, metallic post 16e and outer solder electrode 

13 are connected in series in this order. Since the metallic 

post 16e is fanned so as to stack on the mtallic post 16b in the 

flip chip tYPe semiconductor device 20e, the distance between the 

solder electrode 9 and outer solder electrode 13 is increased. 
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on the other hand, a plan view of this flip chip type 

semiconductor device viewed from the outer solder electrode 13 

side is the same as the one shown in Fiq. 4. 

Figs. 14A to 14C are sectional views showing a method of 

manuf actur.in9' the semi.conductor device acco.rdin9' to the f iftb 

embodiment in the order of manufacturinq process steps. First, a 

flip chip type seroi.eonductor device shown in the second 

embodiment is fabricated. That is, as shown in Fiq. 7A, the 

front surf ace and the rear surf ace of a metallic substrate lb are 

coated with .resists 2b and 3b, respectively, and, as sh<Nn in Fig. 

?B, the resists 2b and ~b are exposed and developed to form 

patterned resists 4b and Sb~ Subsequently, as shown in Fig. 7C, 

the metallic substrate lb is etched from both surf aces to f o.r:m a 

temporazy substrate 14b. Then, as shown in Fig. 7D, the resist 

4b on the front surf ace is X'elt!OVed to ~se the surf ace portion 

of the t~ary substrate l4b. The semiconductor chip 10 is 

1110unted so that the solder electrode 9 on the chip side and the 

projected portion 15b of the t~ary substrate l4b are brought 

into contact and bonded by netallic bond by means such as reflow 

and thm:maJ. ~ssinCJ or 'the like. "l'hen, as shown in !'iq. ?:Ei, an 

insulatinq resin is filled between the 't:empora:r;y su))sttate 14b 

and semiconductor chip 10 to fo:rm. an insulatinq resin layer 11. 

SUbsequ.ently, as shawn in Fig. 7F, the rear surface Of the 

teaporm:y substrate 14b is etched by using the resist Sb as a 

mask to form a netallic post 16b. Then, as shown in Fiq. 8, an 

outer solder electrode 13 is formed on the exposed portion of the 

:metallic post l6b by reflow tz:eatment or the like of a solder 

past!.e or solder balls to obtain a flip chip_ type semiconductor 
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device 20b. 

Subsequently, as ah.own in Figs. 14A and 14B, the tenqx>rary 

substrate 14b is bonded to the flip chip type semiconductor 

device 20b by utilizing the solder 32 Qonstitutinq the outer 

solder electrode 13. Subsequently, an insulatin9 resin is tilled 

between the flip chip type semiconductor device 20b and the 

temporary substrate 14b to fom. an insulatinq resin layer 11, 

Then, as shown in Fiq. l4C, etching is performed from the 

temporary substrate 14b side to fo~ a metallic post 16e. 

Further, the resist. Sb on the tf!lli>Oraey" substrate 14b is rem:wed. 

Subsequently, as shown in Fiq. 13, an outer solder 

electrode 13 is fanned on the protrusion of the metallic post 16e 

by a ref low treatment. or the like of a solder paste or solder 

balls to obtain the flip chip type sem.ieonductor device 20e of 

the fifth embc)diment. 

Effects of the fifth embodiment. will be explained below. 

Accorclinq to the embodinient, since the distance between the 

solder electrode 9 on the semi.conductor chip side and 'the outer 

solder electrode 13 can be increased, an effect of distributing 

stresses suoh as a thennal. stress and the like is enhanced and 

thus IOOUntinq reliability can be further inproved. 

Furthermore, the hei¢it of the metallic post can be 

further increased by repeatini the :manuf actu.ring processes in 

aceordani;:e with the fifth embodiment. :en the embOdiment, the 

flip chip type semic<>nductor dev~ 20b is first fabricated by 

the met:hod shown in t.he second embodi:ment, but the flip chip type 

semiconductor device fabricated by the nethod shown in the first, 

third or fourth embodiment or the sixth or seventh embodiment 
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described later can also be used. l:n the erabodiuvant,. the 

processes of fonninq the teir@ora.ry substrate l4b oan also be 

substituted for the processes in the third embodiment sh.own in 

FigS. 9A and 9B, in which the metal platin9 film is formed and 

then etched to form a temporuy substrate. 

A sixth embodiment of the present invention will be 

explained below. Fig. 15 is a sectional. view showing a flip chip 

type semiconductor device according to the embod.ilrent. As shown 

in Fig. 15, in the flip chip type semiconducco~ device accordin9 

to the sixth embodiment, a metallic post l6f is constituted by a 

portion 18f buried in an insulating resin layer 11, a portion 19f 

projected from the surface of the insulating' resin 11 and netal 

wiring ZJ disposed on the surface of the insUlating :resin 11. 

The side face of the portion 18f is located outside the side f a.ce 

of the portion 19£ in a plane view while the portion 18£ is 

connected to the portion 19f by :metal wiring 23. Furt:.hern-ore,. an 

outer solder electrode 13 is formed so as to cover the portion 

19f. 

!'ig. 16 is a plan view of this flip chip type 

semiconductor deVic:e viewed from the outer solder electx"ode 13 

side. As shown in Pig. 16, a plurality of outer solder 

elect:rocles 13 are arranqed in a matrix on the insulatinq resin 

layer 11 in the flip chip type semiconductor device cf the 

enlbodiment.. Metal wiring 23 is connected to each oute:r: •older 

electrode ~. The construction of the flip chip type 

·semicondllCtor deviae according to the embOdi.Jrent other than the 

above is the same as that of the flip chip type semioonduei:or 

device of the above-described second emboclillent. 
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A :method of manuf acturin9 the flip chip type semiconductor 

device of the sixth embodiment will be described belcrw. Figs . 

17A to 17F are sectional views showing a method of manufacturinq 

the semiconductor device accordin9 to the sixth embodiment _in the 

order of manufacturing process steps. The front surface and the 

rear surf ace of a metallic substrate lf are coated with resists 

and the resists are exposed and d.eVeloped to form. patterned 

resists 4£ and Sf as shown in Fig. 17A .. Then, as shown in Fig. 

17B, the rear surface is etched by usinq the resist Sf as a mask. 

Consequently, the roetallic substrate lf is formed in a shape that 

an island-like projected Porlion 33 is formed on the rear surface. 

Subseguently, the resist Sf is rem:>Ved. 

Or, the same construction can be obtained by for.minq a 

:resist. inverted to the resist pattern of the resis't Sf, 

performing platinq on the rear surface, removing the resist of 

the rear surf ace and then perf cmn:i.ng etchinq by using the pla.Unq 

film as a mask. 

Subsequently, as shown in Fig. 17c, a resist 21 is fo:rmed 

at a position deviated from the resist 4f on the island-like 

projected portion 33 fo:cmed on the rear surface. 'l'hen, as shmm 

in !'ig. l7D, reqions 22 on the front surface and the rear surface 

are etched by usinq the resists 4f and 21 as masks to obtain a 

tenp>ra:cy substrate 14f. 

Subsequently, as shown in Fig. 17E, a semiconductor chip 

10 is mounted on 'the t~ary substrate 14£ and the 

semicollductor chip 10 is bonded to the teirporary substrate 14f. 

Subsequently, as shown in !'iq. 17F, an insulating resin layer 11 

is provided ~en the semiconductor chip 10 and teq>e>r;ny 
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substrate 14£. Subsequently, as shown in Fig. 15, the rear 

surface of the texrpora:ry substrate 14f is selectively etched by 

using the resist 21 as a :nask to partition the metallic post l6f. 

Further, the resist 21 is removed. Then, an outer solder 

electrode 13 is f omied so as to cover the portion 19f of the 

metallic post 16f projected from the insulating resin layer ll to 

obtain the flip chip type semiconductor device 20f of the sixth 

embodiment. 

Effects of the sixth embodiment will be explained below. 

According to the euibodiment, the externally exposed po::tion 19f 

of the metallic poet l6f ami tL'le portion 16f buried in the 

insulatinq resin are connected via metal wiring 23. Consequently, 

an effect of relaxing a the.mal stre$S generated at. the ti.Jre of 

reflow or the like can be further ~oved. An effect of 

preventing thenml and nechanical stresses applied. to the 

extemally eXpOSed portion frcm being directly transroitted to the 

semiconductor chip 10 can also be further .i.J11proved. 

A sev-enth embodiment of the p:resent invention will be 
I 

explained below. Figs. 18A to 18F a.J:e sectional views shewing a 

method of manufacturing a flip chip type semiconductor device 

ac::cording 'Co the seventh embodiment in the order of znanuf acturing 

process steps. According to the met.hod of the emboclil?lent, 

various f Ol:IilS of £lip chip type semicondU.ctor devices can be 

fabricat:ed. The method of manufacturing a flip chip type 

semiconductor dev~ce of the seventh embodiIDent will be described 

as an example thereof with reference to a case where the flip 

chip type semiconductor device 20b shown in the second embodimect 

is fabricated.. Firs't., as shown in Fi11. 18A, resists 4g and 59 
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are fm:med on both sides of a metallic substrate lg as in the 

case of the seoond embodiment. Subsequently, only the surface of 

the metallic substrate lg is subjected to half-etcbinq by using 

the resist 49 as a mask and a tetnporary substrate 149' havin9' a 

projected port.ion 15g fomed on a surface thereof is fabricated 

as shown in Fig-.. 18B. Then, as ihown in Fi9. 18C, the 

semiconductor chip lO is placed on the surf ace of 'the telfi'Orm:y 

substrate 14q so that a solder electrode 9 formed on a pad 

electrode 31 of a semiconductor chip lO is brought into contaot 

with the projected portion 15q.' Then, the solcler electrode 9 is 

heated so that the semiconductor chip 10 is bonded to the 

temporary substrate 14g. 

Subsequently, as shown in Fiq. lBD, an insulating :-esin 

layer 11 is fo:med );,etween the semiconductor chip 10 and 

tenpora::y substrate 149. Subsequently, as sh~ in !'iCJ. lBE, 

etcbinq is perf orrted from the rear surf ace by using the resist Sg 

as a mask. COnsequently, metal is re.moved from the portion other 

t.han the projected port:ion 15g of the metal.lie subst:r;ate lg to 
-

fom a metallic post 169. Then, as sbown in Fig. 18F, the resist 

Sg .ts reu>ved and the outer solder electrode 13 is fcmned to 

obtain the £l.ip chip type semiconductor device 20b. The 

construction of the flip chip type semiconducitor device obtained 

by the embodiment is the same as the one obtained by the second 

embodimen't. 

Effects of the seventh embodiment will be explained below. 

::rn the embodiment, after the processes of mounting: the 

semiconductor chip 10 and foxming the insulatinq resin layer 11, 

the rear surface of the temporary substrate 14q is etched . 
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consequently, the strength of the temporary substrate 14q can be 

maintained until the insulating resin layer 11 is formed. As a 

result, handling of the temporary substrate 14q can be improved. 

Furthennore, the etching azoount when the tenporary substrate 149 

is formed does not need to be precisely controlled. As a result, 

the flip chip type semieonduetor device can be easily fabricated 

and the fabrication. time can be shortened. 

in the embodilllent, fabrication of the flip chip type 

semiconduotor device shown in the second embodiment is 

exemplified, but the method shown in. the embodiment is applicable 

to a ease whera the flip chip type semiconductor devices shown in 

the third to sixth embodiments are f abrioated. 

An eighth embOdiment of the present invention will be 

explained. Figs. 19A and 19B are sectional views showing a 

method of manufacturing a semiconductor device according to the 

eighth embodiment in the orde~ of manufacturin9 process steps. 

The method of manuf acturinq a flip chip type semiconductor device 

aacordinq to the eighth embodiment will be described by 
-

·exenplifying the case where the same flip chip type semi.conductor 

device as shown in the second embodiment is fabricated. First, 

as shown in Fiq. 19A, the surface of a netallic substrate lh is 

pressed by a mold 28 having a recessed portion.. Consequently, as 

shown in Pi9. 19B, a ~ary substX"a.te 14b having- a projected 

port.ion lSh is fabricated. Then; the semiconduceor chip is 

placed on the surface temporary substra'te 14h, heated and bOnded 

and an insulatin9 resin is filled between the semieonductor chip 

and the temporary sUbstrate l4b to form an insulating resin layer. 

Subsequently, etehinq is perfomed on the whole rear surface and 
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metal is rembved from the portion other than the project.ed 

portion 15h Of the metallic substrate lh to fonn a metallic post. 

Then, an outer solder electrode is fo.tmed to obtain the flip chip 

type senU.conductor de~ice. 

The construction of the flip chip type semieo:riductor 

device obtained by the embodiment is the same as the one obtained 

by the second embodiment shown in Fiq ~ 6. 

Effects of the eiqhth embodiment will be explained below. 

Acconlin9 to the :manufacturing .method of the embodiment, 

processes of fo:cnin9 'the resist pattem and etching can be 

omitted when the tempo:r:uy substrate is formed • .As a result, the 

fabrication tiltle can be shortened. 
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What is claimed is: 

l. A flip chip type semi.conduct~ device conprising: 

a semiconductor chip provided with pad electrodes; 

an insulating resin layer coverinq a surf ace of said 

semiconductor chip on a side on which said pad elect.rodes are 

provided; 

metallic posts penetratin9 through &aid :Ulsulatin9 resin 

layer and are connected to said paci electrodes, said metallic 

post couprising: 

a first portion buried in said insulatin9 resin 

layer; and 

a second portion in:ojeoted from said il\Sula.t.ing 

resin layer; and 

electrodes connected to said metallic posts provided on 

the surface of said insulating resin layer. 

2. The flip ahip type semiconductor device accordinq to 

claim l, wherein a height of said second portion from a surface 

of said insulatinq resin layer is 7 to 50% of the height of said 
-

electrode from the surface of said insulatinq resin layer. 

3. The flip chip type semiconductor device according to 

olaim l, wherein oentroids of sai.d first and second portions are 

deviated from each other in a plane view. 

4. 'l'he flip chip type semiconductor device according to 

claim 3, wherein said second poxtion has: 

a pillar-lilte portion whose side face is located outside 

of a side face of said first portion; and 

a connectinq portion fo.r connectinq said pillar-like 

portion and said first portion. 
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5~ The flip chip type semiconductor device according to 

claim 1, wherein said metallic post is formad by laminating a 

plurality of conductive layers. 

6. The flip chip type seiniconductor device accordinq to 

claim l, further comprising one or ltlOre metal platin9 films 

fonued between said metallic post and said electrode. 

7. The flip chip type semi.conductor device according to 

claim l, wherein said insulatin9 resin layer contains as a main 

conponent at least one kind of resin selected from the 9roup 

consisting of epoxy resins, silicon resins, polyimi.de resins, 

polyolefin resins, cyanate ester resins, phenol resins, 

naphthalene resins and fluo:eene resins. 

8. The flip chip type semiconductor device according to 

claim l, wherein said metal.lie post is c::onq?Osed of at least one 

kind of metal selected from a group consistinq of cu., Ni, Fe, Au, 

Sn and Pb or an alloy thereof. 

9. The flip chip type semiconductor device acc:ording to 

claim 6, wherein said metal plating film brought into contact 

Wl.th said eleotrode is composed of at least one kind of metal 

selected from the qroup consisting of cu, Ni,_ Au, Sn and Pb and 

an alloy thereof .. 

10. A methOd of manufacturing a flip chip type 

semi.conduct.or device comprising the steps of; 

forming a plurality of recessed po%'tions in a surf ace of a 

metallic substrate; 

f OJ:ming a iuetallic post on the surf ace of each recessed 

portion; 

connectinq the metallic post and a pad electrode of a 
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semiconductor chip; 

tilling an insulatinq resin in a space between said 

metallic substrate and said semiconductor chip to form an 

insulating resin layer; 

re:oovinq said metallic substrate; and 

fo.rmi.nq electrodes on said metallic posts. 

11. The method of manUfacturinq a flip chip type 

semi.conductor device accordinq to claim 10, wherein said recessed 

portion is forued by the steps of: 

forming a resist havin9 a plurality of apertures on a 

first slttface of said metal.lie substrate; and 

etching- said metallic sUbstrate by using said resist as a 

mask to foxm recessed portions; and said inetallic p<>st is formed 

by forming a ltletal. plating film. on said recessed portion by using . 

said resist as a mask. 

12. A method of manuf a.ct.uring a flip chip type 

semiconductor device comprising the steps of: 

fotming a plurality of projected portions en a first 

surface of a metallic substrate; 

fol.111inq a plurality of projected portions c:orrespondi.nq to 

the projected port.ions forlned on said f .irst surf ace on a second 

surface of said metallic subsa'ate~ 

connecting said projected portion famed on said first 

surf ace and a pad elecU'ode of a seud.conductor chip; 

f illinq an insulatinq resin in~o a spae$ between said 

metallic subst:rne and said semiconductor chip to f oxm an 

insulating resin layer; 

removinq a portion other than said ~jected portions of 
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said metallic substrate to partition said projected portions; and 

f o:r:ming electrodes on the projected portions formed on the 

second surface of said l't'etallic substrate. 

13.. The method of manufacturing a. flip chip type 

semiconductor device according to claim 12, wherein said. 

plurality of projected portions are foi:med by the steps of; 

f Ol:ll\:i.ng a. resist for masking reqio~s on which said 

proj~ted portion are to be fo::cned; and 

etchinq said metallic substrate by usinq said resist as a 

mask. 

14. 'rhe method of manufactu.i=ing a flip chip type 

semiconductor device aQCOrding- to claim 12, wherein said 

plurality of projected portions are formed by tbe steps of: 

forming a resist having apertures in regions on ~hich said 

projeet:ed portions are to be fomed; 

fol:Itling a metal plating film on said metallic substrate 

surface exposed from said apertures; and 

etcbin9' said metallic substrate by using said metal 

plating film as a mask. 

15. The method of :manufacturing a flip chip type 

semiconductor device according to claim 12, wherein said 

plurality of projected portions are formed by fo:tminq recessed 

and projected portions in the surf ace of said metallic substrate 

by subjecting said ntallic substrate to press-molding. 

16. 'l'he method of manufaeturingo a flip chip type 

semiconduc:tor device according to claim 12 r wherein the reqions 

on wbiah the projected portions are foJ:llled on the first surf ace 

are de°'riated f:r:cm those on the second surface. 
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17. The method of manufacturing a flip chip type 
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semiconductor device according to claim 12, wherein said 

plurality of projected portions are formed by the steps of: 

selectively etchinq said second surf ace of said metallic 

substrate; 

etching said second surf ace by using a first resist for 

maskin9 part of the re9ion of said second surf ace which is not 

etched as a mask; and 

etching said first surface by using a second resist for 

.maskinq a reqion of said ~irst surface which is on the reqion of 

said second surf ace not etched by the first etebing and deviated 

from the reqion not etched by the second etching in a plane view 

as mask. 

18. 'rhe method of manufacturing a flip chip type 

semiconductor device according to claim 12, wherein said 

insulatinq resin layer is fo:oned and then the plurality of 

projected portions are fo:cned on said seQond surface • 

19. The method of aianufacturinq a flip chip type 

semiconductor device according to claim l2, further ccq>risin9 

the steps of: 

bonding said electrodes and second projected portions 

provided on a second metallic substrate, respectively, after 

foillling said electrodes; 

f ormi.ng a second insulating resin layer by filling an 

insulating resin into a space between said second me1:allic 

substrate and said insul.atini resin laye:r:; 

partitioning said second projected port:ions by xemoving a 

portion of said second metallic substrate other than said second 
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projected portion5; and 1111111] 1111~ Ill~ lmll 111111 

f o.rminq second electrodes on said second projected 
portions • 
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