.; e3egbbce. er<gbrgTgnt=  TI TLE OF THE | NVENTI ON Sem conduct or Chi p- Mounti ng
Board And Mounting Method for Sem conductor Chip 5 BACKGROUND OF THE

| NVENTI ON The present invention relates to a sem conductor chip-nounting
~board wherein a sem conductor chip is connected to a sem conduct or

chi p-nmounting face by a flip chip-nounting nethod, and el ectrodes forned on
a circuit 10 board-nounting face opposed to the sem conductor chi pnounting
face are electrically connected to electrodes on a circuit board, and a

met hod for nounting the sem conductor chip to the sem conduct

chi p-nmounting board. Wre bonding using netallic wires has beﬁmwmmmmwmmmm
enpl oyed heretofore to electrically tohrmect el ectronic mcroc

el enents such as sem conductor chips or the like with el ectrode t#8fi§hal
parts on a circuit board. However, the recent higher integration tendency
in sem conductor chips and increase of termnals, etc. narrgmm

connection pitch. At the sane tine uters Imulmmmmme
term nal, efc. need efficient use bfggéﬁﬁﬂﬁiﬁ%afggga on {hg seﬁhg&&@uctor

chi p. Becau i } L p-nmounting nethod is adopted lately
wher eby burr%gT?fgr g)jme;q%gﬂ{%érlfnr nals) are forned on 25 electrode termnals

on the sem condugteQ{icracj}L&m C&l{fﬁll‘kauntir?]% %SQP%‘eﬁﬁ&d with el ectrodes on

the circuit board by ondi ng material, a esides, a furthernore mnute
bondi ng and nmouniiolg tieh Mtittod OF LSt bt bPacHspW th | ow cost
performance is required. 5 A sem conductor chip-nmounting board having a

sem cénduct BACKEROUNDU CFe drHE CRNVENTIdN™ t he conventional flip chip-nounting
nmet hod and a nethod for nounting a sem conductor chip to the sem conductor
chi p-mount i ng board wiThe bhereessti hadenttibnr efefecieme to Bhesambveomsctdrd
Fig. 6 is a plan view of a conventional sem conductor chip-nounting board 4
with a sen ebapuswovntdmop 1basudt ewhensmigon. aFi genvid¢enduckert i oghlipvi e
taken along the line Ill-111 of Fig. 6, and Fig. 8 is a sectional view

t aken al ongCPRBErtRE 8L | ¥ FerFigpndictoy efbipneuntingnmdiage 2oyi @ HLpP 6
is a through hole penetrating a_sem conductor chip-nounting face 4a and a
circuit boaFBABTROMRG NG eMBhBR/ t NS eRleGHIQAES EPFBefo®iti Ag PHRHY to

| ect i cal | t th i conduct ip Wit i rcui t d. 29
ci 1 ohbt “For RRAFBRTPHOE 1hg o A, SHRGSSIGCDr IR p SEAPIBREAE o SEode

terninals 1{30}5'5@_,1%51? ter Va%%e 0 1%%29]{&& gﬁéhggé&ﬁﬁ A" 18kt Ges £ G

sem conduct or chip e electr erm I'ch aré necessar

general fungli-ans+0fddi% Seah§ORIHEhYoL Nk 2Ro@hEi RGO thde ol idb %S

each having a two-step projection
chip to the semiconductor chip-mounting board.

Wire bonding using metallic wires has been widely

15 employed heretofore to electrically connect electronic
microcircuit elements such as semiconductor chips or the

lixe with electrode terminal parts on a circuit board.
However, the recent higher integration tendency in
semiconductor chips and increase of terminals, etc. narrow

20 a connection pitch. At the same time, personator
computers, portable remote terminal, etc. need efficient

use of a mounting area on the semiconductor chip. Because

of this, a flip chip-mounting method is adopted 1lately
whereby bumps (projecting terminals) are formed on

25 electrode terminals on the semiconductor chip and directly



- 3 of alarge dianeter part 6a and a snall dianeter part 6b. The bunp 6
is formed of gold of 75m | arger dianeter and 45m height. On the other hand,
t he conventional sem conductor 5 chip-nmounting board 4 is forned of gl ass

- epoxy resin, having a thermal expansion coefficient of |3ppmand a gl ass
transition point of 115-120C. Strip-shaped bonding |lands 2 are forned every
120um at positions of the sem conductor chip-nounting face 4a of the board
4 corresponding to 10 electrode termnals 13 forned on the sem conduct or
chip 1. Awidth w2 of the bonding land is 50,m As indicated in Fig. 8, the
bonding land 2 extends a |l ength L2 froma contact point 6c thereof to the
bunp 6 towards a central part 107 of 2he sem conductor chip 1. The above L2
is 15 conventionally 35m Moreover, as shown in Fig. 9, a solder resist 9
is formed a distance r2 separated froman end face 1b of the sem conductor
chip 1 at the sem conductor chip-nmounting face 4a of the board 4. The r2 is
conventionally 200, m 20 A method for nounting the sem conductor chip 1 to
t he convent¢%ﬁﬁﬁ0§%ﬂ1Ebﬁﬂu@ﬂ@?t€9ﬂ65n§@hﬂhﬁ;Qﬁ£QQPQLW@qﬂdb@Yd@SE@F@éﬂg I'n
the first place, K the above-descri bed bu are forned at the el ectrode
term nal s 173316‘?1”%?1%' 2PN PeHEFSor acht ti ‘Fﬁﬁ‘&’f?oﬁ“&ﬂ%ﬁ? e HINFEHI oRNEhe

nor nal $erat|on t.hat termi nal s nec

i nputti ng/ or&?% g EEgH e og?hé:ecﬁ%u?frﬁﬁégdsqﬂ%i%ewhﬁﬁntli% 588Fd 4.

A bondi ng Pf6f$agc§f EOPQH83£¥8 resin paste mainly conposed of silver is
preV|oust ranster

5 A semiconductor chip-mounting board having a
semiconductor chip mounted according to the conventional
flip chip-mounting method and a method for mounting a
semiconductor chip to the semiconductor chip-mounting board
will be described with reference to the drawings.

10 Fig., 6 is a plan view of a conventional
semiconductor chip-mounting board 4 with a semiconductor
chip 1 mounted thereon. Fig. 7 is a sectional view taken
along the line III-III of Fig. 6, and Fig. 8 is a sectional
view taken along the line IV-IV of Fig. 6. A reference

15 numeral 20 in Fig. 6 1is a through hole penetrating a
semiconductor chip-mounting face 4a and a circuit board-
mounting face 4b of the semiconductor chip-mounting board 4
to electrically connect +the semiconductor chip with a
circuit board.

20 On a circuit formation face 1a of the
semiconductor chip 1 are formed electrode terminals 13 via
an interval of 120um in a peripheral part of the
semiconductor chip 1. The electrode terminals 13 which are
necessary for general functions of the semiconductor chip

25 are provided with bumps 6 each having a two-step projection



5 by a thickness of approximately 10, mto the bunps 6. Meanwhile, the

~ sem conduct or chi p-nounting board 4 is nounted to the circuit board
according to the surface nounting technol ogy (SMI), which is cl eaned
-thereafter. Then, in Fig. 6, the sem conductor chip 1 having 10 the bunps 6
to which the bonding material 7 is transferred is electrically bonded by
the bonding material 7 via the bunps 6 to the bonding lands 2 forned at the
sem conductor chip-nounting face 4a of the board 4. After the bonding
material 7 is dried at 120C for two hours thereby to be 15 set, a sealing
resin 8 is injected between the sem conductor chip 1 and the sem conduct or
chi p-nounting face 4a, and set by heasing at 120C for two fours. Fig. 10
shows the sem conductor chip-nounting board 4 having a plurality of

sem conductor chips 1 nmounted thereon. The 20 sealing resin 8 is applied
fromone side of the sem conductor chip 1 in a direction indicated by
arrows 12 by a dispenser, Were to inject the sealing resin 8 is suitably

sel ect ed dedEndi AGTSIe LAxMPeeHf PRRE $éni¥hdBcEIA1hid - aedera RRSE afibe to

the peripheral lands. .- 5 The copventi.on m cqnduct or_ chi p- nounti_ng
boar 8 4 |n THe SRR b5 ok @S (RAnEPH] ik hiaRaddttre 1t TReEary and
disadvantagg .m5£gg§h@ bondi ng strength between the bunp 6 of 5 the

sem conduct “chlp and the bonding land 2 vn the nmounting board ~ is as
smal | as about 3g per,hu em d r i : W\ 1 of
el ectrode term nal s 18Qig380%$§f§bg%§§§ ﬁ%{ H@gﬁ%g%%}%%é og?ﬁggghﬁgggg%er,
t he ndi n i an or : sufdd.gl ent hl et o] agl |
areab%f thgcﬁg%§§?gthﬂ§ 2?8%§§héf]zﬁfe§%gﬁk%ﬂ fﬁg %gﬁfgong g?gr PeSHHR,

chi p-mount i RgvfAg W €BcPinhh 2xM¥aidl o 2daiididfarnot hﬁ%‘brﬁ”@na\ﬁa%l&@@
bonding land 2 a5 shown in Fig. 7 and with a length Lf2 Targer than the
length L2 ofriheibesdi ppimdnkbR assshpwnci N f§tdidBshEped 1So@is@S1ands
shortcircuits and deterioration in insulating resistance. The

af orenent i onedre didrmed®@ éwverP0120mndathedsdngidnd fé&f | shé&0semiEonhetor
since the thermal expansion coefficient of the conventional nounting board
4 is | argerchhpambhatiofy 20asel i 4an ahi dthe s kdserdmtder calkrespondéng to
sem conductor chip 1, when the sealing resin 8 is heated and set after the
sem E®nduct eteehrpde itermdmdled bht bormed nponitihey prePnAuctkerntehil iLs
generated due to a difference of thermal expansion coefficients of the

nmounti ng bolr # 18t dv3 hefoshee hehtigt dANEhiYE 1504Ri s & ebRAbgated olp
bonded t_. - 6._Db t b 6 d the bondi | 2 th
N N g S LN e R
o5 slEnce b AT Dopdedypatm Y R WEREeERd g1 Lhe bondad:ggr

€ sem conductor ghﬁ%{ u

h i al ; | i ti . .
mat eri a miéﬁ!é»)é fﬁdgpo%%d Qﬂ?g sl @%Eo‘%?'éhggcnie” | ofed Qgg%ﬁgmboérsd 4

Ther ef or e, tenperature of the senm con t'or chi p- noun

risegsto ”%oh@’éﬁ"tibﬂ%’llﬁ;he:aghﬁs tnAtsddvdl, PRI shbgh f‘ntthﬁi(r)df’f.al 24 p2ar g

expansi on 10 coefficient "al before the glass transition poin

4 is increaggdaly Fekidtes 4B trormdded NalisexAaBsSen LanffitdEntrad ah the
glass transition point, as is clearly shown in Fig. 11, whereby a
def or mati onepgOUNta®é t he bogfd 4Heecogemitah@fctor chip 1  at the
semiconductor chip-mounting face 4a of the board 4. The r2
is conventionally 200um.
20 A method for mounting the semiconductor chip 1 to
the conventional semiconductor chip-mounting board 4 will
be described.
In the first place, the above-described bumps 6

are formed at the electrode terminals 13 of the

25 semiconductor chip 1 functionally required for the normal



15 The sem conductor chip-nounting board 4 with the sem conductor chip 1
nmounted is passed through the drying/setting process at 120C for two hours
so as to dry and set the above bonding material 7 fornmed at the bunps 6. At
-this time, when the tenperature decreases from 120C 20 after the bondi ng
material 7 is set, the sem conductor chip-nounting board 4 warps to be a
sem conduct or chi pnounting board 4~ shown in Fig. 12. Mreover, the sealing
resin 8 injected between the nounting board 4 and the sem conductor chip 1
after the 25 above drying/setting process is subjected to the setting
process at 120C for two hours. Wen the tenperature decreases from 120C
after the sealing resin 8 is set, thegsem conductor chip-nounting board 4
warps to be a sem conductor chip-nounting board 4" shown in Fig. 13. 5 Wen
the nounting board 4 is nounted to the circuit board by the SMI prior to

t he above setting processes of the bonding material 7 and sealing resin 8,
the tenperature of the nounting board 4 is raised at this time to 230C at
maxi mum Thapekrsatitdre, nourthay boaksd, 4 i stepmacedpani edatshawgr pi nfoal so
on the occasion of the SMI mounting. Since the glass transition point of

t he conventiopattspeieshiuEtangcidignimhmt FAg theareiycutt | prard: Hela t khe
tenperature whereat the honding nmaterjial 7 or 15 sealing resin 8 is
dried/ set, PAFRLERFLPGEEI: e abo ROV drattetHbuht PhoCBRArativeeERFiNNg

f he di Of..1h i ffici X
from the i LASLENSE Gy NEERBLLBIPR Oy 508" WO oG QUL pr il
i ght sbe di sgogneategnegd bp hiBr6RMEREIGNAk ,HeRLCARAUEALSCY P~ mount | Ng

board 4, the sol resi st arrange n the vicinity of the end face |Ib

of the sem conductor gBhRwhiléher@{or 8emiBBnagatbRY dEH iy BehrhOr m
the fillet sufficiently. In addition, because of the small adhering

strength of4the ZbwERaAld N reséncirontie bharsolayordEsicsitd, théesaekder
resi st g _ 9 mght be separated during an environnmental test fromthe
seal i ng resimBufitdhgakechhelbage (SNaMebehiedn iswkileanes aher@adtieant i ssue
fromthe viewpoi nt of product quality. Wen the sealing by the sealing
resin 8 is to be 5 i nSpeat,edn sHigwe an thepesemicordemitoy farip he bealingg
resin 8 is formed at a position difficult to find in the conventi onal
mouniPng methedbumpst dketo nushchi bef dongringuimateyia ) ispést tngndéerredt o
recogni ze the injection opening and inspect the forned fillet of the

seal i ng resif E){eg%tltmbhy Brededatagebasbprnddade 283 v prbddctYiA t Fhe) f
| eadl ess sem conductor chips conforned to the SMI. and conventional_ | ead

conponents RMBPFi Pediy Hhe aRgediny fRBAFoInthig bt the neemifendprtes
carried out fLest, tN9ngeRLandySt Qe CLE- FRURY' NG Pogd 3 VALLS LR44 RS
material 7 is dried at 120°C for two hours thereby to be

15 set, a sealing resin 8 is injected between the
semiconductor chip 1 and the semiconductor chip-mounting

face 4a, and set by heating at 120°C for two fours. Fig.

10 shows the semiconductor chip-mounting board 4 having a

plurality of semiconductor chips 1 mounted thereon. The

20 sealing resin 8 is applied from one side of the
semiconductor chip 1 in a direction indicated by arrows 12

by a dispenser. Where to inject the sealing resin 8 is

suitably selected depending on a shape of the semiconductor

chip 1 or a distance to the peripheral lands.



15 heating process thereto, and therefore the bonding resistance at the
bonded part is increased. At the sane tine, the reliability at the bonded
part night be | owered because of the adhesion of dust and residual fl ux,

whi ch greatly mght influence product quality. Al so an 20 additi onal
process is required for cleaning the above dust, etc., whereby the
productivity is decreased and costs are increased. SUVWARY OF THE | NVENTI ON
The present invention is devised to solve the 25 above-described issues and
has for its object to provide a g _ sem conductor chip-nounting board
enabl i ng high-quality nounting of sem conductor chips with high
productivity and a nmounting nmethod £os ®ounting sem conductor chips to the
sem conductor chip-nounting board. 5 In acconplishing these and ot her
aspects, according to a first aspect of the present invention, there is
provi ded a sem conductor chip-nmounting board which includes a sem conduct or
chi p-nounting face where bonding |ands are fornmed and el ectrically
connected in a flip cBhe lO0cepuanthgnadt hodemdcehductodes ¢bipedountang
circuit formation face of a sem conductor chip, and a circuit

boar d- nountbegrdade igppeRedstsuchursednchntivet Bpunhipanv@thiady hake the
electrically connected to a circuit board, wherein a strengthening land is
further pro%?ﬁéﬂwaﬂgtﬂésééﬂﬁﬁﬁﬁﬂﬁétor 15 chi p-mounting face, the

strengt hening | and being connected.Vvi a bondi.n terial to
non-ogerating el ect r otid FSrﬁbdeHgﬁﬁg éﬁﬁﬁﬂékquEEWFﬁﬂ f EHHP 6 of

f ' | | h ' d ' h b [

connebti on PP ettt BULSEP NS 38 otiibt SPecHT B 4HE t A8"%0 2enboRtfet or

fﬂ'p'”P““t'HQuQQZBQ-1ﬁ%ﬁﬂid'“ 1403 SEEON @&PGQ%OSE %gF §£P$%ﬂ1 ”VgHE'°”1
ere is provide sem conductor chi’p-nounting board “according td the

first asPeCéem?ﬁ?%&hEtBPe Ehept r edey3efl the BRR1PPeLahhRg SkecLioderg8het Ne

sem conduct or
terminals 13 is poorly bonded to the mounting board 4.

Moreover, the bonding material 7 cannot form a sufficient
10 fillet due to a small area of the bonding land 2, rather
spreads, on the semiconductor chip-mounting 4a, wide with a
width wf2 larger than the width w2 of the bonding land 2 as
shown in Fig. 7 and with a 1length Lf2 larger than the
length L2 of the bonding land 2 as shown in Fig. 8. This
15 causes shortcircuits and deterioration in insulating
resistance. The aforementioned width wf2 is 100um and the

length Lf2 is 50um.
Further, since the thermal expansion coefficient
of the conventional mounting board 4 is larger than that of
20 silicon which is the material for the semiconductor chip 1,
when the sealing resin 8 1is heated and set after the
semiconductor chip 1 is mounted onto the mounting board 4,
a stress 1is generated due to a difference of thermal
expansion coefficients of the mounting board 4 and the

25 semiconductor chip 1. This stress acts to a bonded part



25 are provided with bunps, via which the electrodes and the - 10 | ands,
and the non-operating el ectrode and the strengthening land are electrically
connected with each other by the bonding material. According to a third
-aspect of the present 5 invention, there is provided a sem conductor

chi p-nmounti ng board according to the second aspect, wherein the | ands and
the strengthening |and forned on the sem conductor chipnmounting face are
strip-shaped extending radially to the nounted sem conductor chip, in a

| ength preventing the 10 bonding nmaterial from spreading beyond a width

t hereof over the sem conductor chip-mounting face and in a direction froma
contact point thereof to the bunps tosa-central part of the sem conductor
chip. According to a fourth aspect of the present 15 invention, there is
provi ded a sem conductor chip-nounting board according to any one of the
first to third aspects, containing a material having a thermal expansion
coefficient not smaller than that of silicon. According to a fifth aspect
of the preskaitwesn | Blyenbloh, 6t Rdde the hondimed lanserd ddRItPRe bonding

chi p-nounting board according to any one of the first to fourth aspects,
havi ng a gl&sEeRgERsiei bt nSefdScHisigda 2Ry aRd FRwaquptly, a
tenperatures of the bonding materjial, Accqrding to,a sixth aspect of the

present 25 FSFEREIRFS VREME i&F pFbei #0895 ds AATonELER br PehiTHRARGhCT -
11 b d di : f . the,first to fifth ts, wh
sealiggrregﬁﬁg{§é$%fég?%g bﬁ?&gganh§l§é§$883858;or cﬁfgegnz theereln :
g o . . A g
sem gonduct or chi p- MopALI Q%mti%%rrﬁu?:gtto%ga&gﬁ—%ﬁd(]]ﬁlﬁCBQérﬁ 4P dssﬁémi’ﬂée

to the 5 sem conduct or "chi p-nountin rd,” a oar as a glass

transition M@Ei&%cﬁﬁ‘igﬂ & cidd 6?”@%9&%@8%% %%i%ﬁaéé "Qehi€$bRe

According to a sevent spect of the preSent in ion, there Is prOV|ged a

sem conductRg £ GRL P- Mountpigy dfhRoar d aeGPr dich@ T 0+aRpePBeul thesf i rghet 0
si xth aspects, wherein the non-operating electrode is fornmed of the sane

materi al asséfecEh@GEtodeEnap-mbanti hgUibbakar natdigs ace Wt t Déwer than
sem conductor chip in a process of formng the electrodes on the circuit

formation feke. ddadscortamgittdoan @cghith aERect of tticePri®€benéxpanenbhon,
there is provided a nethod for nmounting a sem conductor chip to a

sem tonduct ovethipiantinta hg bedard whheh gladsudesaassempoonpicior of the

chi p-nmounting face wth bonding | ands and a circuit board-nmounting face
opposed to boarfie4séni dowdeased dy Bvodnimesy Yado ahdthernati expapsion
connected to a circuit board, the nethod conprising: facing a,circuit
formati on faeefficipptseri dndh&@ lads FransHe YemTPHauc®riehfpeabliit i ng

face; and el ectricgally connectin | ectrodes faornmed on the circuit
format i on fSREVDSLE It hd o MRSHEHYarf S SHRMAE Tioh- DRt | 0 ERecPPand

4 becomes large.

15 The semiconductor chip-mounting board 4 with the
semiconductor chip 1 mounted is passed through the
drying/setting process at 120°C for two hours so as to dry
and set the above bonding material 7 formed at the bumps 6.
At this time, when the temperature decreases from 120°C

20 after the bonding material 7 1is set, the semiconductor
chip~mounting board 4 warps to be a semiconductor chip-
mounting board 4’ shown in Fig. 12.

Moreover, the sealing resin 8 injected between
the mounting board 4 and the semiconductor chip 1 after the

25 above drying/setting process 1is subjected to the setting



- 12 forned on the circuit formation face and functionally not related to
the sem conductor chip with a strengthening |and for increasing a
connection strength of the sem conductor chip onto the sem conductor

chi p-nmounting board, via a 5 bonding material by a flip-chip nmounting

met hod. According to a ninth aspect of the present invention, there is
provi ded a nethod for nounting a sem conductor chip according to the eighth
aspect, including, after the sem conductor chip is nmounted to the 10

sem conduct or chi p-nmounting board, formng a solder resist at a part on the
sem conductor chip-nounting face which is separated a di stance not smaller
than a sum of a thickness of the semganductor chip and a gap between the
sem conductor chip-nmounting face and the circuit formation 15 face froma
proj ected position, onto the sem conductor chip-nounting face, froma side
face of the sem conductor chip in a direction opposite to the sem conductor
chip. According to a tenth aspect of the present invention, there is

provi ded a meedess f &t md@dithgfar20otwenikandiict or Woknp theortéemperatuhe

ei ghth aspect or ninth aspect, whereby, when a sealing resin is provided
bet ween t hde@reespduéren dri0S Cad hate ey sonbing oFeehNpSndintsely bbhed,
an injection start_mark enabling recognition of an injection start position
of the seal T FLRINCERY f o/GREIP OWH- sBRREBNdULt oF2ERSp- nbRint By face.

- 13 According to_an el eventh aspect of th esent invention, _there is
provi ded a &t ?ﬁp?%ﬁtﬂﬁuﬁP?H@mauggﬁpgo%BﬁE$OELcﬁpBwac&BrHﬂﬁg £d-any one of

the eighth to tenth ects,, wherein th em_conduct.or chi p;munting
boargtl’cont ains a mat 2‘?1531’ h%r\lfi:' ngm%lu n%ler}ial%oeaxréjgmgi on“cobft Elggnt L‘8f tr-‘llg?

T g 8gte ol pSLEhCOBy apfloNasyR hBpS. TERSiLhen RELAL cxCEEfhgo a

drying and a s Ing tenperatures of t o% Ing materral,

sealing reShibddsPeoVidtedehe! YA Mie RARLANIUG! Ainthb0a 20! Hecth o

sem conductor chi p-nounting board after the sem con tor chi'p’is mounted

to the sem ggaduehperauPeminttnNE RBahding WRiady t eaPehakee K thes
sealing resin being exceeded by the glass transition point of the

sem conducteim&éhtpnpoorngtbaasdmutt Aagerdiing tthe Mot ity aspeed of ighe
present invention, there is provided a method for nounting a sem conductor
chi pr@ccor dacgothpahbedelweitent haasprgt aleheraby thaf tedcddieosealfi ntha esvm i S
provi ded, the sem conductor chip-nmounting board is nounted to the circuit
20 board bymausbingr according to SMI. BRI EF DESCRI PTI ON OF THE DRAW NGS
These and ot her aspects and features of the present invention will becone
clear fromthe fol | owBhgcdescthet i anlasken tinansdijierct i poiwtt h oife  the

preferred _ ) , ] i
conventional semiconductor chip-mounting board 4 1is lower

than the temperature whereat the bonding material 7 or

15 sealing resin 8 is dried/set, this enlarges the above warp
of the mounting board 4 resulting from the difference of
thermal expansion coefficients. Consequently, the
resistance value at the bonded part might be increased and
the bonded part might be disconnected.

20 In the conventional semiconductor chip-mounting
board 4, the solder resist 9 is arraﬁged in the vicinity of
the end face 1b of the semiconductor chip 1. Therefore,
the sealing resin 8 might not form the fillet sufficiently.
In addition, because of the small adhering strength of the

25 sealing resin 8 onto the solder resist 9, the solder resist



- 14 enbodinents thereof with reference to the acconpanyi ng draw ngs, in
which: Fig. 1 is a plan view of a sem conductor chipnounting board with a
sem conductor chip nounted thereon 5 according to an enbodi ment of the
-present invention; Fig. 2 is a sectional view taken along the line I-1 of
Fig. 1, Fig. 3 is a sectional view taken along the line Il-11 of Fig. 1; 10
Fig. 4 is a diagramindicating a position where a sealing resin is injected
at the sem conductor chipnounting board in the enbodi nrent of the present
invention; Fig. 5is a diagramindicating an injection start position and
an injection direction of the sealing resin in 15 the sem conduct or
chi p-nounting board in the enbodi nent8 of the present invention; Fig. 6 is a
pl an view of a conventional sem conductor chip-nounting board with a
sem conductor chip nounted thereon; 20 Fig. 7 is a sectional view taken
along the line I'll-111 of Fig. 6; Fig. 8 is a sectional view taken al ong
the line IV-1V of Fig. 6; - 15 Fig. 9 is a diagramof the conventi onal
seni conductDrir@hp- keumehFaiesr Apriong e fnvhransestridg tesdi nfrey gtheo i s
a diagram showi ng an injection 5 direction of the sealing resin_in the
conventi onafealing resin 8 at an interface therebetween, which is an
important issue from the viewpoint of product quality.
When the sealing by the sealing resin 8 is to be
5 inspected, since an injection opening for the sealing resin
8 is formed at a position difficult to find in the
conventional mounting method, it takes much time for an
automatic inspecting device to recognize the injection
opening and inspect the formed fillet of the sealing resin
10 8, thereby disadvantageously decreasing productivity.
If leadless semiconductor chips conformed to the
SMT and conventional lead components are mixedly arranged
at the mounting board, since the SMT is carried out first,
the semiconductor chip-mounting board 4 warps in the
15 heating process thereto, and therefore the bonding
resistance at the bonded part is increased. At the same
time, the reliability at the bonded part might be lowered
because of the adhesion of dust and residual flux, which
greatly might influence product quality. Also an
20 additional process is required for cleaning the above dust,
etc., whereby the productivity is decreased and costs are
increased.
SUMMARY OF THE INVENTION

The present invention is devised to solve the

25 above-described issues and has for its object to provide a



.sem conductor chip-mounting board; Fig. 11 is a graph of a relation between
a tenperature and the anount of thermal expansion/defornmation of the

sem conductor chip-nounting board; 10 Fig. 12 is a diagram showi ng a
~deformation of the sem conductor chip-nmounting board in a process setting a
bonding material; and Fig. 13 is a diagram showi ng a deformation of the

sem conduct or chi p-nmounting board in a process setting the 15 sealing
resin. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Before the
description of the present invention proceeds, it is to be noted that |ike
parts are designated by |like reference nuneral s throughout the acconpanyi ng
20 drawi ngs. A seniconductor chip-noudting board and a nethod for nounting
a sem conductor chip to the sem conductor chip-nounting board in one

enbodi ment of the present invention will be described below with reference
to the 25 drawi ngs. The sane parts or parts functioning the sanme are - 16

designated by the sa nunectal s in the draw ngs. A sem conduct or ,
chi p- mount i & mbﬁﬁ?é“&?PF b&EPIRSTPIREI NG r Roard g enakbipespBAER-HY2ELGY 6

f d b Figs. 2 3 . Iy | .vi ken, al
[ Tne 5 1-1 BRAREroT o 9o Rk QR uaF ) Vi RB oy v e bt Fhaebdios
al 9 e . B
ani ch are, 5, Ao heendd ROk R AP Fonl IS aSPLOET AR, b

body of theséﬁﬂh&ﬂﬁﬁﬁ% ?rcﬁ@hpmggqt}ggfggg}hgnalIy not related to the

sem conductor chip 1 after the sem conductor chip is nounted. If the

non-ogerating el ectroggs 1Q8carg1ishiRgesafesd akhr BRheSNOUghpERLEOUNT,
or not present at required places, the non-operating el ectrodes 155 may be

fornmed withatBerts@gotot e Sam bxpgwdterd@ltias phadet 1HEeRfte6h) 0€RBLE3
when the el ectrodes 13 functionally necessary for the sem conductor chip 1

are forned. i&t r prgiviideidng d ardsniddhdarctdror madi p -ensuesixagdi hgaydt owhlieh
non- operati ng el ectrodes 105, at the 20 sem conductor chi p-nounting face 4a
of a nounti agchuded kD4sefheohdndsot 0 hape-mminteirert facel lwhexomnbohddngo a
wiring on the circuit board to which the sem conductor chip-nounting board
104 i s nouniaddsThe esthoamgcharich g entdsi cedd yvareoringatetl | ikeasfilipschdpshown

in Fig. 1, having 25 a wwdth wl of 50, min the enbodi ment. Each interval of
the 1 mounting method to electrodes formed at a circuit formation

face of a semiconductor chip, and a circuit board-mounting
face opposed to the semiconductor chip-mounting face and
electrically connected to a circuit board, wherein a
strengthening land is further provided at the semiconductor
15 chip-mounting face, the strengthening land being connected
via a bonding material to a non-operating electrode formed
on the circuit formation face and functionally not related
to the semiconductor chip, thereby to increase a connection
strength between the semiconductor chip and the
20 semiconductor chip-mounting board.

According to a second aspect of the present
invention, there is provided a semiconductor chip-mounting
board according to the first aspect, wherein the electrode
and the non-operating electrode of the semiconductor chip

25 are provided with bumps, via which the electrodes and the



- 17 electrode termnals 13 and non-operating el ectrodes 105 of the
“semi conductor chip 1 is 120, mequal to the foregoing description. In the
t hus-constituted sem conductor chip 5 nounting board 104 and sem conduct or
-chip 1, the non operating el ectrodes 105 and strengthening | ands 103 are
bonded by the bonding material 7 via the bunps 6 in the sane manner as the
el ectrode termnals 13 which are forned on the circuit formation face la of
t he sem conductor chip 10 1 and are functionally necessary for the
sem conductor chip 1 are bonded by the bonding nmaterial 7 via the bunps 6
wi th the bonding | ands 102 which are forned on the sem conduct or
chi p-nmounting face 4a of the nounti-ngudcard 104 correspondingly to the
el ectrode termnals 13 and 15 electrically connected to the wiring on the
circuit board. The using bunp 6 is equal to the above-descri bed one with
reference to Fig. 7. A count of bonded points of the sem conductor chip 1
and sem conductor chip-nounting board 104 is 20 increased as above, whereby
t he bondi nglandengt h arider ebtheweennonnoperehbhagced.el@afirdde t heand the
sem conduct or chi p-nounting board 104 has a 'l arger thermal expansion
coef fi ci ent sStngngshendsg whae@ iare helagtaricallyr aamneird ondddx oeaghi p
1, a thermal stress generated, for 25 exanple, when the bonding material 7
i s heated aPthepcP¥ofhe bopgding,Bagsyidlto be set can be | ess applied to

t he bonded parts of tge elggkrod%otegmrgﬂf}&B and é@e QQ“dLﬁg | ands 1%2

ccor g aspe presen
5 invention, there is provided a semiconductor chip-mounting
board according to the second aspect, wherein the lands and
the strengthening land formed on the semiconductor chip-
mounting face are strip-shaped extending radially to the
mounted semiconductor chip, in a 1length preventing the
10 bonding material from spreading beyond a width thereof over
the semiconductor chip-mounting face and in a direction
from a contact point thereof to the bumps to a central part
of the semiconductor chip.
According to a fourth aspect of the present
15 invention, there is provided a semiconductor chip-mounting
board according to any one of the first to third aspects,
containing a material having a thermal expansion
coefficient not smaller than that of silicon.
According to a fifth aspect of the present
20 invention, there is provided a semiconductor chip-mounting
board according to any one of the first to fourth aspects,
having a glass transition point exceeding a drying and a
setting temperatures of the bonding material.
According to a sixth aspect of the present

25 invention, there is provided a semiconductor chip-mounting



Thus, the sem conductor chip 1 can be nounted with high quality to the
sem conduct or chi p-nmounting board 104 of the 5 enbodi nent, achieving high
productivity. The sem conductor chip-nmounting board 104 is forned of the
- conventionally used resin material and therefore can be manufactured
i nexpensively. Each of the bonding | ands 102 and strengthening 10 | ands 103
formed at the sem conductor chip-nmounting face 4a of the board 104 is, as
indicated in Fig. 3, extended longer than in the prior art towards the
central part 107 of the sem conductor chip 1 froma contact point 6c to the
bunmp 6. More specifically, as described with reference to 15 Fig. 8, the
bonding land 2 is extended 35, m (=E2L1t o the central part of the
sem conductor chip 1 fromthe contact point 6c between the bonding | and 2
and the bunp 6 in the prior art. On the other hand, as shown in Fig. 3,
each of distances to end parts of the bonding |and 102 and 20 strengthening
| and 103 fromthe contagt points 6¢ is agproxinatel 85m according to the
enmbodi nent . PEHE e 2FRATHLBFat e 2HY 0RNENE co"rﬂ%e?lﬁﬁfx'ntté’ eict £l t AePeRESpart s
of the bondiqg | and 102 and strengthening l.and 103 are nadg Iarger tggn in
the prior affSTeHR bdhdi REPSMht ediCHtY cdF f orMIERESH | | BETFERBxt ehB®in a
| engt hwi se -.19 diéectiogéof each 3; t he, hondi n and 10

e

| . and .
strengt hﬁm%a%ﬂad&% 6% s OPap; o8B e NS Eeii; cEer Tﬁéé‘?la?aztwgn |
. | i .
hough the Begghno.kand 106 andepl LsAglbEsLNochand 103 Jaygciie ¥t byl o

the sane value as in prior ar | and can be preven

froméform i by, q@?h s oyer no {n C W
excee%i ng t eﬁ%&a{\ﬁﬁ%\}%gf celggfl!él o} ?ﬂleﬁ%on%c?%gd'I an dlogcﬁgﬁd%gé?gng%l%gni ﬁg

land 103. Agyhdth oiahQfcilhe HONMK NexoREaHNG o S@Et%ga%‘éﬁﬁﬂ Wrd1Obf
| arger than"the width wi of each of the 10 bonding | and 102 "and

strengt heni gge | 88811Ag. rdBgnabove Lf1l is approximately 50~cm as one
exanpl e. Even when the electrode termnals 13 are forned
According to a seventh aspect of the present
invention, there is provided a semiconductor chip-mounting

10 board according to any one of the first to sixth aspects,
wherein the non-operating electrode is formed of the same
material as the electrodes on the circuit formation face of
the semiconductor «chip in a process of forming the
electrodes on the circuit formation face.

15 According to an eighth aspect of the present
invention, there is provided a method for mounting a
semiconductor chip to a semiconductor chip-mounting board
which includes a semiconductor chip-mounting face with
bonding lands and a circuit board-mounting face opposed to

20 the semiconductor chip-mounting face and electrically
connected to a circuit board, the method comprising: facing
a circuit formation face of the semiconductor chip to the
semiconductor chip-mounting face; and electrically
connecting electrodes formed on the circuit formation face

25 with the bonding 1lands, and a non-operating electrode



via a considerably narrowed di stance on the sem conductor chip 1, the
generation of shortcircuits between the 15 adjacent bondi ng | ands 102 on

t he sem conductor chip nounting face 4a or deterioration in insulating

resi stance can be prevented, while the sufficient fillet is obtained. The
sem conduct or chi p-nounting board 104 enabl es the sem conductor chip 1 to
be mounted with high quality, 20 thereby achieving high productivity. An

i nprovenent in material of the sem conductor chip-nounting board 104 so as
to mount the sem conductor chip 1 with higher quality will be described. As
di scussed with reference to Figs. 11-13, the 25 glass transition point of

t he conventional sem conductor - =2@2 ehi p-nounting board 4 is 115-120C,
i.e., lower than 120C which is the tenperature to set the bonding nmateri al
7 or sealing resin 8, and the above-described i ssues are hence inherent in
the prior art. 5 On the other hand, the sem conductor chipnmounting board
104 of the enbodi ment uses gl ass epoxy resin of a glass transition point of

170C. A t herormedxpandittn ebeptiti dprmgtione fRRR dands funatieonssy | Bebm as
in the prior art. 10 Wen the above sem conduct,or chip-nmounting, board 104
is used, sifREAte E?ZggetF§W§F9P9H°§8FnFnﬁptWﬁ§QK%U%%ﬁﬁﬂ9?%e%?@%e}aPﬂan
e oeL LeTReL At gl b LORACIRL Al 10 P9 LRl Refautle:
Lhe 15 0onft R ol B s By e 06 53R, 20 (e
100~’§d]IKNEBn&Iﬁ§S$£@é§f§185§ingi9pLQﬁip mounting method.
According to a ninth aspect of the present
invention, there is provided a method for mounting a
semiconductor chip according to the eighth aspect,
including, after the semiconductor chip is mounted to the
10 semiconductor chip-mounting board, forming a solder resist
at a part on the semiconductor chip-mounting face which is
separated a distance not smaller than a sum of a thickness
of the semiconductor chip and a gap between the
semiconductor chip-mounting face and the circuit formation
15 face from a projected position, onto the semiconductor
chip-mounting face, from a side face of the semiconductor
'chip in a direction opposite to the semiconductor chip.
According to a tenth aspect of the present
invention, there 1is provided a method for mounting a
20 semiconductor chip according to the eighth aspect or ninth
aspect, whereby, when a sealing resin is provided between
the semiconductor chip and the semiconductor chip-mounting
board, an injection start mark enabling recognition of an

injection start position of the sealing resin is formed at

25 the semiconductor chip-mounting face.



_bonded parts between the bunps and | ands can be reduced, that is, the
bonding reliability can be inproved. 20 According to the enbodi nent, the
sem conductor chip 1 is nmounted and sealed to the sem conductor chip
nount i ng board 104 before the sem conductor chip-nounting board 104 is
nounted to the circuit board by the SMI. Wth the use of this nethod, since
the sem conductor chip is 25 prevented from being nounted to the thermally
war ped - 21 sem conductor chip-nounting board as in the prior art, the
bonded parts can be inproved in quality. Mreover, since the sem conductor
chip 1 is nounted and sealed prior to the SMI nounting, the adhesion of
dust to the sem conductor 5 chip 1-orixefaining of flux is not brought
about. The bonded parts can be accordingly inproved in reliability and
cannot be required to be cleaned. The productivity can be inproved and
costs can be reduced. In the sem conductor chip-nounting board 104 in 10
the enbodi nent, an arrangenent position of the solder resist to the

seni conduct or chi p- modAEPAgingcetAaadf ehevemtnt iasPastar 6£104¢ s pgevrnsd.
Specifically, as in Fig. 4, the sem conductor chip 1 is bonded to the
sen1conductbFVQHFboﬁmuthﬁﬁefaéé 18r2yidgdd Phem§gHPﬂnng§siH°8n¢§n§r09ided
bet ween the sem conductor chip 1 and_ the sem conductor chip-nountin oard
104. The sofBBFCPBEPSECs iRy AGEOLRAIRIpHT 2BY QNG het i‘l”lbg]?%‘ge Po4a

which is se argbed a distance.rl foromthe end face enlconductor

chip 1 at a“SBCPr ofEPFSESsosi ISt iths Wit o ?%ﬁlﬁgﬁﬁ??ﬁarfagglgamPH nging
d

St 3 T halBRRg cophspifssol GIUREGN CHdvind” & SHREERRY ) Rpafikion
sem conduct QBefEhglenQ”@fa rH)d ﬁéﬂﬁfepjﬁﬂént @ﬁa%e@fc%di‘lcé&{ COLR Ras a

For injecting the sealing resi I spenser, an |nject|on start mar k

11 is fornﬁgléﬁsth@réﬁ@l@ﬁ@ﬁ”iﬁﬁﬁﬂﬁheQCHEHEanQaf@@%Iﬁ% thanQiC%E%t%ng
position whére to start to inject the sealing resin’8. 5 a

nul ti-chip befpdeheut-¥cMoflOthaVvivtthdny Uhatét Va 0f wrér@wdusm.@r sehilpggl
nount ed onto one sem conductor chi p-nounting board is illustrated. The

seal i ng reskrasdni sid npeeveédedl dgrwdren akhew dehmid@iidicor njchdipl ciingt &hle
mark 11 indicated for every sem conductor chip 1. 10 Since the sol der

resi 30 9 i ssamigngddcabrt heh spihabheipgsikddaom asfabovethd heehiilcloatiuaftorhe
sealing resin 8 is formed froman upper face of the sem conductor chip 1,
not riding ohap tise mooinde@d rtasithe SSembecondagdy, Chhn—mpuhbnngfbphedseallng

resin 8 is formed sufficiently,
setting temperature of the sealing resin being exceeded by

the glass transition point of the semiconductor chip-
nounting board.

15 According to a twelfth aspect of the present
invention, there 1is provided a method for mounting a
semiconductor <chip according to the eleventh aspect,
whereby, after +the sealing resin 1is ©provided, the
semiconductor chip-mounting board is mounted to the circuit

20 board by a solder according to SMT.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects and features of the
present invention will become clear from the following

description taken in conjunction with the preferred



15 thereby to inprove quality reliability. The injection start mark 11
enables to clearly recognize an injection start position and an injection
direction of the sealing resin 8. Therefore, when the sealing is inspected,
the formation of the fillet can be 20 inspected in a short tine by an
automatic inspecting device, thus inproving productivity. As is fully
descri bed herei nabove, according to the sem conductor chip-nounting board
in a first aspect of the present invention and the nethod for nounting a 25
sem conductor chip in an eighth aspect of the present - 23 invention,

not only the bonding | ands on the nounting board are bonded wth the

el ectrodes on the sem conductor chipl4buat strengthening | ands are provided
on the nmounting board to be connected with the non-operating el ectrodes on
the 5 sem conductor chip and connected therein. Therefore, a count of
bonded points betmeen the seniconductor chip and the sem conduct or
chip-nDuntiéﬁ& ard ] creas m?ﬁreb¥ t he bond] ﬁtren th t herebetween
can be i ncr¥hd¥ lm?ﬂ g5°? squ BPE RGPl &S o f FBf ¢ AECAMPRRY &R of
10 t her nal 3&39#3 on Refﬂ %ents of the senlconductor chip and the

sem conduct Gr % hDuntlng bard can be reduced and can |ess ianuence t he

bonded parts between %h ehec{go% giﬁ%? gwbqﬂpiggé J % N the
na

sem conduct or chi p- nDun I ng boar e sem con ctor

mount ed W tfohh@ingualddra @E@ha%O%h'l%Bﬁau@tﬁQ pé}? Cliotrtea TGﬁe?QEhre
di scl osure of Japanese Patent Application No. 8-190505 filed on July 19,

1996, 51 ncl usktdgrapr§i tbcahi efbo8iREAE, odl ankNgfesand WY oare 20
i ncorporated herein by reference inits entirety. Al though the present

i nventi on has been fuFliy.descid badsieetdemaactyisw WhRehhalpref etli€dline

enbodi ments thereof with reference to the acconpanying drawings, it is to

be noted t hktIvafiBig.changes and nodifications are 25 apparent to those

skilled in the art. Such changes and - 24 nodifications are to be

under st ood as includeBigit 3i nis ha sectional view taken along the line
II-ITI of Fig. 1;

10 Fig. 4 is a diagram indicating a position where a
sealing resin 1is injected at the semiconductor chip-
mounting board in the embodiment of the present invention;

Fig. 5 is a diagram indicating an injection start
position and an injection direction of the sealing resin in

15 the semiconductor chip-mounting board in the embodiment of
the present invention;

Fig. 6 1is a @plan view of a conventional
semiconductor chip-mounting board with a semiconductor chip
mounted thereon;

20 Fig. 7 1s a sectional view taken along the 1line
III-III of Fig. 6;

Fig. 8 is a sectional view taken along the 1line

IV-IV of Fig. 6;



scope of the present invention as defined by the appended cl ai ns unl ess
they depart therefrom - 25 WHAT IS CLAIMED I'S: 1. A sem conductor

chi p-nmounti ng board whi ch includes a sem conductor chip-nounting face (4a)
-where bonding lands (2) are forned and electrically connected in 5 a flip
chi p-nmounting nmethod to electrodes (13) fornmed at a circuit formation face
(la) of a sem conductor chip (1), and a circuit board-nounting face (4b)
opposed to the sem conductor chip-nounting face and el ectrically connected
to a circuit board, 10 wherein a strengthening land (103) is further

provi ded at the sem conductor chip-nmounting face, the strengthening | and
bei ng connected via a bonding materi als 7) to a non-operating el ectrode
(105) forned on the circuit formation face and functionally not related to
the 15 sem conductor chip, thereby to increase a connection strength

bet ween the sem conductor chip and the sem conductor chip-nounting board.
2. A sem conductor chip-nounting board according to claim1, wherein the
el ectrode and the nonE&Per atd ngi®0 & ecBideEanf tfe s&Ricconaeryentipnplare
provi ded with pbunps (6), via which the el ectrodes and the |ands, and, the
nonoper at i MFRHERVSEECEnFhiRs TOUNEAGIGhRPRED | BFPVAdek| BeER| @l $§aling
connected wi th, each other by the bonding material. - 26 3. A

sem conduct™t®thi p- nounti ng board according to claim2, wherein the |ands
and the strengthening nd r on, t hg. L con r._chip-no | ng: face
are stripshaped exten%#%g rg ig$$§ G% t égﬁg%ﬁte ?ééﬁfﬁbn ucto?ﬂgégﬁfés in
alength PreventeontNeehontidio uBheingl HAURFP! 2dl RhCYOBHyEnts Ghiy

t hereof over the sem conductor chip-nodnting face and 1n a direction froma

contact poi gim{dORAubhsteghipOonblft PHEPBoLPaa central part (107) of the
sem conductor chip. 10 4. A sem conductor chip-nounting board according to

any ope.of cl ai ns 1-3Fi§9ntﬁiniﬂg Qa”%&%@hﬁ'o&aVbngrélhhgbﬁH|bé%ﬂé@ﬁiOQ
coefficient not snaller than that of silicon. 5. A seniconductor

chi p- mount | tgmpens tune candi tbet amburdN o Ohfngl aéxPars flon pagfogmat §bass
transition point exceeding a drying and a setting tenperatures of the
bondi ng matef i tlhe semiconductor chip-mounting board;

10 Fig. 12 is a diagram showing a deformation of the
semiconductor chip-mounting board in a process setting a
bonding material; and

Fig. 13 is a diagram showing a deformation of the
semiconductor chip-mounting board in a process setting the

15 sealing resin.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by 1like reference numerals throughout the accompanying

20 drawings.

A semiconductor chip-mounting board and a method
for mounting a semiconductor chip to the semiconductor
chip-mounting board in one embodiment of the present

invention will be described below with reference to the

25 drawings. The same parts or parts functioning the same are



. 6. A sem conductor chip-nmounting board according to any one of clainms 1-5,
wherein a sealing resin (8) is 20 injected between the sem conductor chip
and the sem conduct or chip-nounting board after the sem conductor chip is
nounted to the sem conductor chip-nounting board, and the board has a gl ass
transition point exceeding a setting tenperature of the sealing resin. -
27 7. A sem conductor chip-nounting board according to any one of clains
1-6, wherein the non-operating electrode is formed of the same material as
the electrodes on the circuit formation face of the sem conductor chip in a
5 process of formng the electrodes on the circuit formation face. 8. A
nmet hod for nounting a sem conducto+ thip (1) to a sem conductor
chi p- mounti ng board whi ch includes a sem conductor chip-nounting face (4a)
wi th bonding lands 10 (2) and a circuit board-nounting face (4b) opposed to
t he sem conductor chip-nmounting face and electrically connected to a
circuit board, the nethod conprising: facing a circuit formation face (Il a)
of the 15 sesiamadisd oPXhithe o sane sé’%ﬁl‘@ﬁ'ﬁ%‘&t okl cHie melraY ingS.ace; Aand
el ectrically connecting electrodes (13) forned, on the circuit _formation
face with SREYEIRURE AP FPRE Hh-ReRE Gt Y b P cieseiel padsh 1¥SF ned on
the circuit 20 formatioon face and functionally not related to, the

sem conductor chip wifth®-a Lt FORFERENNGS 1ERaFE8r i ebeihgd atlotsS on

sirensth Ol Se condial o Sl BBl S SOMElon KNP
5 I-I and II-II in Fig. 1, respectively.

Non-operating electrodes 105 are provided on a

circuit formation face 1la of the semiconductor chip 1,

which are, e.g., test electrodes conventionally used for

testing a single body of the semiconductor chip and

10 functionally not related to the semiconductor chip 1 after

the semiconductor chip is mounted. If the non-operating

electrodes 105 are not present at all or not enough in

count, or not present at required places, the non-operating

electrodes 105 may be formed with the use of the same

15 material as that of the electrodes 13 when the electrodes

13 functionally necessary for the semiconductor chip 1 are

formed.

Strengthening lands 103 are formed,

correspondingly to the non-operating electrodes 105, at the

20 semiconductor chip-mounting face 4a of a mounting board

104. The lands 103 are not electrically connected to a

wiring on the circuit board to which the semiconductor

chip-mounting board 104 is mounted. The strengthening

lands 103 are formed like strips as shown in Fig. 1, having

25 a width wl of 50um in the embodiment. Each interval of the



- 28 9. A nethod for nounting a sem conductor chip according to claim 8,
i ncluding, after the sem conductor chip is nounted to the sem conductor
chi p-nounting board, formng a solder resist (9) at a part (109) on the 5
-sem conductor chip-nounting face which is separated a di stance not snaller
than a sum of a thickness of the sem conductor chip and a gap between the
sem conduct or chi p-nmounting face and the circuit formation face froma
proj ected position (108), onto the sem conductor chip 10 nounting face,
froma side face of the sem conductor chip in a direction opposite to the
sem conductor chip. 10. A nethod for nounting a sem conductor chip
according to claim8 or 9, whereby; wher a sealing resin (8) is provided
bet ween the sem conductor chip and the 15 sem conductor chi p-nounting
board, an injection start mark (11) enabling recognition of an injection
start position of the sealing resin is fornmed at the sem conductor

chi prounting face. 11. A nmethod for nounting a sem conductor chip 20
accordi ng ﬂgeﬁrﬁrqﬁﬁe ereinahs 331@ndyerToPerrt bk edaatitedes 105 of
chi p-nmounting board contains a material having a thermal expansion |
coeffici entthef FORLISABANEECYh&hithal 3 s1EP¥BneddAd He® Ahgl £redufd tion

poi nt exceeding ,a.drying and a setting tenperatures of the bonding 25
mat eri al , ﬂﬁ@F&HPq%égsealing resin is provided between the - 29

sem conductor chip and the,sem gonduct or, chi p-nmounting board after .the
seni conduct or chip i ’hnuﬁ?ﬁﬂ tggPHECSBEF&gHgﬁg?orS%%?%Q UREPhg BERRT a
setticng te . f | resin.hei ee by.th ass.
trangitionqgﬁ%§¥#%f03x¥%gfséﬁgbo%ggct%?Héﬁgbaggﬁéﬁingﬁggarﬁf 12. Aﬁﬁgfhod

for mount | ngd A OBYUELGASH! M S CAE NOctBnGLALALAL, MARLEbY0a2lAY L he

sealing resin is provi e sem conduct or chr p- noun oard s nounted

to the cirgddadprapy Bhed Behdehgastetiing t9 Ik thé)’obﬁ'rh?y.%tiéuﬁﬁ heet -
20 March 2002
same manner as the electrode terminals 13 which are formed
on the circuit formation face la of the semiconductor chip
10 1 and are functionally necessary for the semiconductor chip
1 are bonded by the bonding material 7 via the bumps 6 with
the bonding lands 102 which are formed on the semiconductor
chip-mounting face 4a of the mounting board 104
correspondingly to the electrode terminals 13 and
15 electrically connected to the wiring on the circuit board.
The using bump 6 is equal to the above-described one with
reference to Fig. 7.
A count of bonded points of the semiconductor
chip 1 and semiconductor chip-mounting board 104 is
20 increased as above, whereby the bonding strength
therebetween can be enhanced. Even if the semiconductor
chip-mounting board 104 has a ‘larger thermal expansion
coefficient than silicon which is the material for the

semiconductor chip 1, a thermal stress generated, for

25 example, when the bonding material 7 is heated at 120°C for



.13. A sem conductor chip-nounting board according to claim1l1, wherein the
strengthening land fornmed or. the sem conductor chip-nmounting face is
strip-shaped extending radially to the nmounted sem cor_ductor chip in a
“length preventing the bonding nmaterial =nom spreadi ng beyond a width

t hereof over the sem conductor chip-nmounting face, and in a direction from
a contact point thereof to a bunp on the electrode to a central part of the
sem conductor chip; and wherein a sealing resin is provided between the

sem conductor chip and the sem conductor chip-nounting board, and the

sem conductor chip-nmounting board has a glass transition point exceeding a
setting tenperature of the sealing-r&8in so as to reduce differences of

t hermal expansi on coefficients at a setting of the bonding material and the
sealing resin, resulting in reduction of stresses acting to bonded parts
bet ween the | ands and bunps or. the electrodes. 1~. A sem conduct or

chi p-nounting board according to claiml, wherein a strengthening land is
provi ded attWindagifi dehdeRt 3Pt chRP- RBuABERgaPRE&I: k8 e PG mRrUtHhd

of the electrode terminals 13 and the bonding lands 102.
Thus, the semiconductor chip 1 can be mounted with high
quality to the semiconductor chip-mounting board 104 of the
5 embodiment, achieving high productivity. The semiconductor
chip-mounting board 104 is formed of the conventionally
used resin material and therefore can be manufactured
inexpensively.
Each of the bonding lands 102 and strengthening
10 lands 103 formed at the semiconductor chip-mounting face 4a
of the board 104 is, as indicated in Fig. 3, extended
longer than in the prior art towards the central part 107
of the semiconductor chip 1 from a contact point 6c to the
bump 6. More specifically, as described with reference to
15 Fig. 8, the bonding land 2 is extended 35um (=L2) to the
central part of the semiconductor chip 1 from the contact
point 6c between the bonding land 2 and the bump 6 in the
prior art. On the other hand, as shown in Fig. 3, each of
distances to end parts of the bonding 1land 102 and
20 strengthening land 103 from the contact points 6c is
approximately 85um according to the embodiment.
Since the distances from the contact points 6c to
the end parts of the bonding land 102 and strengthening
land 103 are made larger than in the prior art, the bonding

25 material 7 can form the fillet to extend in a lengthwise



.bei ng connected via a bonding ;nate~ial to a non-operating el ectrode forned
on the circuit formation fat? and 31 Substitute Sheet - 20 March 2002
functionally not related to the sem conductor chip, thereby to increase a
"connection strength between the sem conductor chip and the sem conduct or

chi p-nmounti ng board; wherein the strengthening |land forned on the

sem conduct or chi p-nounting face is strip-shaped e:ctending radially to the
nount ed sem conductor chsp in a length preventing the bonding material from
spreadi ng beyond a wi dth thereof over the sem conductor chip-nounting face,
and in a direction froma contact point thereof to a bunp on the el ectrode
to a central part of the sem conduet a9 chi p; and wherein the sem conduct or
chi p-nounting board has a glass transition point exceeding a drying and a
setting tenperature of the bonding material. 15. A sem conductor

chi p-nmounting board according to claim1, wherein the sem conductor

chi p-mounting board contains a _material having a thermal expansion
coeffici entdltrection of each of the bonding Jand 102 and strengthening

land 103, as represented by Lfl in Fig. 3. Therefore, even
though the bonding land 102 and strengthening land 103 have
the width wl of the same value as in the prior art, the

5 bonding land 7 can be prevented from forming the fillet by
spreading over the mounting face 4a with exceeding the
width wl of each of the bonding land 102 and strengthening
land 103. A width wfl of the bonding material 7 can be
accordingly not larger than the width wl of each of the

10 bonding land 102 and strengthening land 103. The above Lfl
is approximately 50um, as one example.

Even when the electrode terminals 13 are formed
via a considerably narrowed distance on the semiconductor
chip 1, the generation of shortcircuits between the

15 adjacent bonding lands 102 on the semiconductor chip-
mounting face 4a or deterioration in insulating resistance
can be prevented, while the sufficient fillet is obtained.
The semiconductor chip-mounting board 104 enables the
semiconductor chip 1 to be mounted with high quality,

20 thereby achieving high productivity.

An improvement in material of the semiconductor
chip-mounting board 104 so as to mount the semiconductor
chip 1 with higher quality will be described.

As discussed with reference to Figs. 11-13, the

25 glass transition point of the conventional semiconductor



~not snaller than that of silicon;, and wherein the sem conductor

chi p-nounting board has a glass transition poin_ exceeding a crying and a
setting tenperature of the bonding material. 16. A sem conductor ch;

p- mounti ng board according to cl aim 1, wherein the sem conductor

chi p-nmount ~r. g board conta~.ns a material having a thermal expansion
coeftic=ent 32 Substitute Sheet - 20 March 2002 not smaller than that of
silicon; and wherein a sealing resin is provided between the sem conduct or
chip and the sem conductor chip-nounting board, and the sem conductor

chi p-nmounting board has a glass transition point exceeding a setting

tenperature of the sealing resin. ~A29. A A.A3 .An .A .A3 .A .A3n.AFH
A n A

chip-mounting board 4 is 115-120°C, i.e., lower than 120°C
which is the temperature to set the bonding material 7 or
sealing resin 8, and the above-described issues are hence
inherent in the prior art.

5 On the other hand, the semiconductor chip-~-
mounting board 104 of the embodiment uses glass epoxy resin
of a glass transition point of 170°C. A thermal expansion
coefficient of the board 104 is the same 13ppm as in the
prior art.

10 When the above semiconductor chip-mounting board
104 is used, since the glass transition point of the board
104 is higher than the set temperature of +the bonding
material 7 and sealing resin 8, the differences of the
thermal expansion coefficients at the setting times of the

15 bonding material 7 and sealing resin 8 can be decreased, so
that the warping of the mounting board 104 can be actually
measured to be 100um/100mm. The stresses acting to the
bonded parts between the bumps and lands can be reduced,
that is, the bonding reliability can be improved.

20 According to the embodiment, the semiconductor
chip 1 is mounted and sealed to the semiconductor chip-
mounting board 104 before the semiconductor chip-mounting
board 104 is mounted to the circuit board by the SMT. With
the use of this method, since the semiconductor chip is

25 prevented from being mounted to the thermally warped
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SMT mounting, the adhesion of dust to the semiconductor

oreover, since

5 chip 1 or remaining of flux is not brought about. The
bonded parts can be accordingly improved in reliability and
cannot be required to be cleaned. The productivity can be
improved and costs can be reduced.

In the semiconductor chip-mounting board 104 in

10 the embodiment, an arrangement position of the solder

resist to the semiconductor chip-mounting face 4a of the
mounting board 104 is devised.

Specifically, as in Fig. 4, the semiconductor

chip 1 is bonded to the semiconductor chip-mounting face

15 4a, and the sealing resin 8 is provided between the

semiconductor chip 1 and the semiconductor chip-mounting

board 104. The solder resist 9 is formed at a part 109 of

the mounting face 104a which is separated a distance ril

from the end face 1b of the semiconductor chip 1 at a

20 projected position 108 onto the mounting face 4a in a

direction opposite to the semiconductor chip. The distance

rl is not smaller than the sum of a gap d2 between the

mounting face 4a and the semiconductor chip 1 and a

thickness dl1 of the semiconductor chip 1.
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For injecting the sealing resin 8 by a dispenser,
an injection start mark 11 is formed at the semiconductor
chip-mounting face 4a to indicate a position where to start
to inject the sealing resin 8. In Fig. 5, a multi-chip

5 module (MCM) 10 having a plurality of semiconductor chips 1
mounted onto one semiconductor chip-mounting board is
illustrated. The sealing resin 8 is injected along the
arrow 12 from the injection start mark 11 indicated for
every semiconductor chip 1.

10 Since the solder resist 9 1is arranged at the
suitable position as above, the fillet of the sealing resin
8 is formed from an upper face of the semiconductor chip 1,
not riding over the solder resist 9. Accordingly, the
fillet of the sealing resin 8 is formed sufficiently,
15 thereby to improve quality reliability.

The injection start mark 11 enables to clearly
recognize an injection start position and an injection
direction of the sealing resin 8. Therefore, when the
sealing 1is inspected, the formation of the fillet can be

20 inspected in a short time by an automatic inspecting
device, thus improving productivity.

As 1is fully described hereinabove, according to
the semiconductor chip-mounting board in a first aspect of
the present invention and the method for mounting a

25 semiconductor chip in an eighth aspect of the present
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invention, not only the bonding lands on the mounting board
are bonded with the electrodes on the semiconductor chip,
but strengthening lands are provided on the mounting board
to be connected with the non-operating electrodes on the

5 semiconductor chip and connected therein. Therefore, a
count of bonded points between the semiconductor chip and
the semiconductor chip-mounting board is increased, whereby
the bonding strength therebetween can be increased. The
stress resulting, for example, from the difference of

10 thermal expansion coefficients of the semiconductor chip
and the semiconductor chip-mounting board can be reduced
and can less influence the bonded parts between the
electrodes and the bonding lands. Accordingly, the
semiconductor chip-mounting board enables the semiconductor

15 chip to be mounted with high quality, and accomplishes high
productivity.

The entire disclosure of Japanese Patent
Application No. 8-190505 filed on July 19, 1996, including
specification, claims, drawings, and summary are

20 incorporated herein by reference in its entirety.

Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is
to be noted that various changes and modifications are

25 apparent to those skilled in the art. Such changes and
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modifications are to be understood as included within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.
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WHAT IS CLAIMED IS:

1. A semiconductor chip-mounting board which
includes a semiconductor chip-mounting face (4a) where
bonding lands (2) are formed and electrically connected in
a flip chip-mounting method to electrodes (13) formed at a
circuit formation face (la) of a semiconductor chip (1),
and a circuit board-mounting face (4b) opposed to the
semiconductor chip-mounting face and electrically connected
to a circuit board,

wherein a strengthening land (103) is further
provided at the semiconductor chip-mounting face, the
strengthening land being connected via a bonding material
(7) to a non-operating electrode (105) formed on the
circuit formation face and functionally not related to the
semiconductor chip, thereby +to increase a connection
strength between the semiconductor chip and the
semiconductor chip-mounting board.

2. A semiconductor chip-mounting board according to
claim 1, wherein the electrode and the non-operating
electrode of the semiconductor chip are provided with bumps
(6), via which the electrodes and the lands, and the non-
operating electrode and the strengthening 1land are
electrically connected with each other by the bonding

material.

10
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3. A semiconductor chip-mounting board according to
claim 2, wherein the lands and the strengthening land
formed on the semiconductor chip-mounting face are strip-
shaped extending radially to the mounted semiconductor

5 chip, in a 1length preventing the bonding material from
spreading beyond a width thereof over the semiconductor
chip-mounting face and in a direction from a contact point
(106) thereof.to the bumps to a central part (107) of the
semiconductor chip.

10 4. A semiconductor chip-mounting board according to
any one of claims 1-3, containing a material having a

thermal expansion coefficient not smaller than that of

silicon.
5. A semiconductor chip-mounting board according to
15 any one of claims 1-4, having a glass transition point

exceeding a drying and a setting temperatures of the
bonding material.

6. A semiconductor chip-mounting board according to

any one of claims 1-5, wherein a sealing resin (8) is

20 injected between the semiconductor chip and the

semiconductor chip-mounting board after the semiconductor

chip is mounted to the semiconductor chip-mounting board,

and’ the board has a glass transition point exceeding a

setting temperature of the sealing resin.
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7. A semiconductor chip-mounting board according to
any one of claims 1-6, wherein the non-operating electrode
is formed of the same material as the electrodes on the
circuit formation face of the semiconductor chip in a

5 process of forming the electrodes on the circuit formation
face.

8. A method for mounting a semiconductor chip (1) to
a semiconductor chip-mounting board which includes a
semiconductor chip-mounting face (4a) with bonding lands

10 (2) and a circuit board-mounting face (4b) opposed to the
semiconductor chip-mounting face and electrically connected
to a circuit board,

the method comprising:
facing a circuit formation face (1a) of the

15 semiconductor chip to the semiconductor chip-mounting face;

and

electrically connecting electrodes (13) formed on
the circuit formation face with the bonding lands, and a
non-operating electrode (105) formed on the <circuit

20 formation face and functionally not related to the
semiconductor chip with a strengthening land for increasing
a connection strength of the semiconductor chip onto the
semiconductor chip-mounting board, via a bonding material

(7) by a flip-chip mounting method.
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9. A method for mounting a semiconductor chip
according to claim 8, including, after the semiconductor
chip is mounted to the semiconductor chip-mounting board,
forming a solder resist (9) at a part (109) on the

5 semiconductor chip-mounting face which is separated a
distance not smaller than a sum of a thickness of the
semiconductor chip and a gap between the semiconductor
chip-mounting face and the circuit formation face from a
projected position (108), onto the semiconductor chip-

10 mounting face, from a side face of the semiconductor chip
in a direction opposite to the semiconductor chip.

10. A method for mounting a semiconductor chip
according to claim 8 or 9, whereby, when a sealing resin
(8) is provided between the semiconductor chip and the

15 semiconductor chip-mounting board, an injection start mark
(11) enabling recognition of an injection start position of
the sealing resin is formed at the semiconductor chip-
mounting face.

11. A method for mounting a semiconductor <chip

20 according to any one of claims 8-10, wherein the
semiconductor chip-mounting board contains a material
having a thermal expansion coefficient of not smaller than
that of silicon, and has a glass transition point exceeding
a drying and a setting temperatures of the bonding

25 material, whereby the sealing resin is provided between the
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lconductor chip and’ the semiconductor chip-mounting
board after the semiconductor chip is mounted to the
semiconductor chip-mounting board, a setting temperature of
the sealing resin being exceeded by the glass transition

5 point of the semiconductor chip-mounting board.
12. A method for mounting a semiconductor chip
according to claim 11, whereby, after the sealing resin is

provided, the semiconductor chip-mounting board is mounted

to the circuit board by a solder according to SMT.
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claim 1,
wherein the strengthening land formed on the
semiconductor chip-mounting face 1is strip-shaped extending
radially to the mounted semiconductor chip in a length
preventing the bonding material ZIZIrom spreading beyond a
width thereof over the semiconductor chip-mounting face,
and in a direction from a contact point thereof to a bunmp
on the electrode to a central part of the semiconductor
chip; and
wherein a sealing resin 1is provided between the
semiconductor chip and the semiconductor chip-mounting
board, and the semiconductor chip-mounting board has a
glass transition point exceeding a setting temperature of
the sealing resin so as to reduce differences of thermal
expansion coefficients at a setting of the bonding material
and the sealing resin, resulting in reduction of stresses
acting to bonded parts between the lands and bumps on the

electrodes.

14. A semiconductor chiv-mounting board according to

wherein a strengthening land is provided at the
semiconductor chip-mounting face, the strengthening land
being connected via a bonding material to a non-operating

electrode formed on the clrculit formation face and
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Entrber ﬁ e semicohductor chip-mounting board;

wherein the strengthening land formed on the
semiconductor chip-mounting face is strip-shaped extending
radially to the mounted semiconductor <chip in a length
preventing the bonding material from spreading bevond a
width thereof over the semiconductor chip-mounting face,
and in a direction from a contact point thereof to a bump
on the electrode to a central part of the semiconductor
chip; and

wherein the semiconductor chip-mounting board
has a glass transition point exceeding a drying and a
setting temperature of the bonding material.

15. A semiconductor chip-mounting board according to

claim 1,

wherein the semiconductor chip-mounting board
contains a material having a thermal expansion coefficient
not smaller than that of silicon; and

wherein the semiconductor chip-mounting board
has a glass transition point exceeding a drying and a
setting temperature of the bonding material.

16.‘ A semiconductor chip-mounting board according to

claim 1,

wherein the semiconductor chip-mounting board

contains & material having a thermal expansion coeffic:rent



ITUHSUR ()*+,-./0123456789: ;
<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

32 Substitute Sheet - 20 March 2002

not smaller than that of silicon; and

wherein a sealing resin is provided between the
semiconductor chip and the semiconductor chip-mounting
board, and the semiconductor chip-mounting board has a
glass transition point exceeding a setting temperature of

the sealing resin.



