;. €3eE>EX6T>0}J13 March 2003 ' SPECI FI CATI ON TI TLE OF THE | NVENTI ON

Sem conduct or Chi p- Mounting Board And Mounting Method for Sery arfutiodr
.Chi p 5 BACKGROUND OF THE | NVENTI ON The present invention relates to a

sem conduct or chi p-nmounting board wherein a sem conductor chip is connected

to a sem conductor chip-nounting face by a flip chip-nountin
el ectrodes forned on a circuit 10 board-nounting face opposegm@ﬁM@wﬂwm@@m
sem conductor chi pmounting face are electrically connected to on
a circuit board, and a nethod for nounting the sem conductor chi p'1%¥%%t he
sem conduct or chi p-nmounting board. Wge_bonding using netal lic w S
been wi dely 15 enpl oyed heretofore to electrically connect wmmmmmhﬁmw
mcrocircuit elenments such as sem conductor chips or the |

el ectrode term nal parts on a circuit board. However, the receng®®i‘gher

I ntegration tendency in sem conductor chips and increase of termnals, etc.
narrow 20 a connection pitch. At thespae HigETQREr sonat or conputers,
portable renote termnal, etc. need efficient use of a nounting area on the

senm conductTITEhi @F BeEaURVERTIDRI S, a f |lip chip-nmounting nethod is
adopted | ately whereby bunps (projecting termnals) are fornmed on 25
el ectrode term ngé¢siocondhetsenchipaNotot ity Boamrd dirrdect |y 13 March 2003
Mounting Method for Semiconductor Chip
5 BACKGROUND OF THE INVENTION
The present invention relates to a semiconductor
chip-mounting board wherein a .semiconductor chip is
connected to a semiconductor chip-mounting face by a flip
chip~-mounting method, and electrodes formed on a circuit
10 board-mounting face opposed to the semiconductor chip-
mounting face are electrically connected to electrodes on a
circuit board, and a method for mounting the semiconductor
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
like 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 <£lip chip~mounting method is adopted lately
wvhereby bumps (projecting terminals) are formed on

25 electrode terminals on the semiconductor chip and directly



-.2 _ connected with electrodes on the circuit board by a bonding material,
and besides, a furthernmore m nute bonding and mounting techr{gmardndodsi n
circuit boards with | ow cost performance is required. 5 A sem conductor

chi p- mounti ng board having a sem conductor chip nounted according to the
conventional flip chip-nounting nethod and a nethod for nounting a

sem conductor chip to the sem conductor chip-nounting board wll be
described with reference to the drawings. 10 Fig. 6 is a plan view of a
conventional sem conductor chip-nounting board 4 with a sem conductor chip
1 nounted thereon. Fig.. 7 is a sectignal viewtaken along the line Il11-111
of Fig. 6, and Fig. 8 is a sectional view taken along the line IV-1V of
Fig. G Areference 15 nuneral 20 in fig. 6 is a through hole penetrating a
sem conductor chip-nounting face 4a and a circuit boardnounting face 4b of
t he sem conduct or chip-nmounting board 4 to electrically connect the

sem conductoonoécpedi whth e@lenttitodwrarsh ﬂ@ecbiﬁcﬁiitC%bTarin'Bftai BohdfRgla
of the sem conductor chip 1 are fornmed electrode termnals 13 via an
interval ofmabe@rhalpn eampdriiEmidds pant dhrthersemecondHoter Boh@idg TXea
el ectrode term nals 13 which are necessary for general functions of the
seni conduct®Pulthipg 2% emba iwyi dod mésin bordpsud teabbahdsi ngith t MOwStERst
proj ection 13 March 2003 - 3 of a large dianmeter part 6a and a small

di aneter pRYrBPrmapee bidprednsredrmed of gold of 75mlarger dianeter and
45, m height. On the other hand, the conventional sem conductor 5

chi p-Frounti ng board i sSepireadygcterasshpmmountsing hhoang ahavdngal a
expansion coefficient of |3ppmand a glass transition point of 115-120C.
Strip- shapésae%’o‘?ﬂ?cﬁgc?%df Rr & 8GEPYALDG, ntat thisi Coovendt oreel
sem condu’ctlgl;. chi p-.nount i ng. face 41%29‘9% t he.board 4 corresponding to 10

el ectrode ter ndl -PrAH or*§ e¥dnductthad p IPr AngURtHnD 6f

the bondi nd. | indicated in Fig, 8 the bonding, lLand 2

extonds o RGOSR il PR ERE Ao ThTtRr ThtbRBeBiRsT8 Fodks o
tral  150%, of i hip. 1, T L2 js 15

Convent | ona Ty S oreavas Ve chefafBhBe po SR AR iTBe 2si ot o i

Chi L at t he semi condabt or Sohi's noant FAG T acrdh oPct het bodeh ARt HRES i o

conventi onddmiciHiifBtor 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 1la 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



20 A method for nounting the sem conductor chip 1 to the conventi onal

sem conduct or chi p-nounting board 4 will be described. In thg,@@@ﬁ@ogbace

.t he above-descri bed bunps G are fornmed at the electrode termnals 13 of the
25 sem conductor chip 1 functionally required for the normnal 13 March
2003 - 4 operation, that is, termnals necessary far inputting/outputting
signals to the circuit board via the nounting board 4. A bonding material 7
of conductive resin paste mainly conposed of silver is previously
transferred 5 by a thickness of approxinmately 10mto the bunps 6.

Meanwhi | e, the sem conductor chip-mugting board 4 5.s nounted to the
circuit board according to the surfacé nounting technology (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 G to t he bonding lands. 2
fornmed at the aemwt@i%ee&ggg&t&mea\gﬁacg 0l 14 aﬁegég %fgftft@rs the

bonding material 7 is dried at OC for two hours t ere y t set, a

seal i ng respie 8 jutpy N eckeddigfapesrt @%1%9%?0"7@%# OF 225 P éléﬂ@tb?ﬁe and
sem conductor chip-nmounting f ace 4a , and set by heating at

two fours .45 hei@nﬁhoms t he sem conduct or chi p-nounti ng board 4 haV|ng a
plurality of sem conductor chips 1 nounted thereon. The 20 sealing resin 8

is applied fromone sofetht tesemamanducher c6hvgntibfad demd@ion@uctor
indicated by arrows 12 by a dispenser. Where to inject the sealing resin 8
is suitabl ywlsih-actedtilegendbagdont a shapiomied heoSerjlamxuepaxychireslior a
di stance to the peripheral |ands. 13 March 2003 - 5 The conventi onal

seni conducthaviig panbharinad lesmatsd om adef Biecimturef ahdppheanduat iglgss

met hod have the follow ng di sadvantages. Since a bonding strength between

t he bunp 6Vﬁaﬁﬁlhéoﬁeﬁpéﬁﬁdmﬁ(ﬁl@hl%oicandSﬂﬂinnﬁhﬁneﬂlhﬁdd ngn langls
nmounting board 4 is as small as about 3g per, bunp, the sem conductor chip 1
with a smald @BBnLosmed &Metel 2 ¥hi Akl PORI fionso R ythengeaicendpetor

nountin boar 4. MNoreover, the bonding material 7 cannot form a sufficient
g dp mountfng face 4a ofgthe board 4 corresponding to

10 electrode terminals 13 formed on the semiconductor chip 1.
A width w2 of the bonding land is 50um. As indicated in
Fig. 8, the bonding land 2 extends a length L2 from a
contact point 6c thereof to the bump 6 towards a central
part 107 of the semiconductor chip 1. The above L2 is

15 conventionally 35um. Moreover, as shown in Fig. 9, a
solder resist 9 is formed a distance r2 separated from an
end face 1b of the semiconductor «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



10 fillet due to a small area of the bonding |land 2, rather spreads, on the
sem conduct or chip-nmounting 4a, wide with a width wt2 | argen3musach 2063 Wi dt h
w2 of the bonding land 2 as shown in Fig. 7 and with a length Lf2 | arger
than the length L2 of the bonding land 2 as shown in Fig. 8. This 15 causes
shortcircuits and deterioration in insulating resistance. The

af orenenti oned width wf2 is 100. mand the length Lf2 is 50, m Further,
since the thernmal expansion coefficient of the conventional nounting board
4 is larger than that of 20 silicon which is the material for the

sem conductor chip 1, when the sealing resin 8 is heated and set after the
sem conductor chip 1 is nounted onto e nounting board 4, a stress is
generated due to a difference of thermal expansion coefficients of the
nmounting board 4 and the 25 sem conductor chip 1. This stress acts to a
bonded part 13 March 2003 - 6 between the bunp 6 and the bonding |and 2
where the i : engt h-y s«.smal t .as di : ove, que , a
resistancquggtgggﬁﬁihe bgﬂgg par%shightggg%ﬁﬁgiggsed %éegﬁggg§ﬁdedq%%¥t

m ght be di 560RPESHEHouBplRe 1B SOIMIITE Ok oCRiks MBYRELAG BRRHh 4visesthde
material mainly conposed of gl ass epoxy resin as nentioned before.
Therefore, whertihg beapar at.ur & dfoddlindg ek €ORIAT 9r oghicpnidmiehtiveg ey sl 4
rises to not lower than the glass transition point (Tg),a thermal expansion
10 coeffi cipaétal madharie ¢hepgbads da agslvenn igoi pitevi oty baatahsA dra-ed
increased by 5-7 tines up to a thermal expansion coefficient a2 at the

gl asss transhy i ®ntipbtkheds bf appabkimately i10umM o the wherehys a

def ormati on anount of the board sem conduictor chip-nmounting board 4 rises
to not |ower than theMganwbiflpansilie oaepocrnd(Tpr achiprmaintkpandicard
glass transition point of the board 4 is increased by 5-7 tines up to a

t hermal exphné$onordéeri dierthe2carcuht Foass tacamidinh poi khe sarlace
clearly shown in Fig 11 whereby a deformation anpunt of the board 4 becones
| arge. 15 ThHuRehngokgcknelogli HSHBInt Whd CBoded o4 aanedl theraafit®nduct or
chip 1 mounted is passed through the drying/setting process at 120C for two
hours so as to dry an8h€e¢ £Re é%bveGbo%ﬁ?n&%ﬂ%ﬁﬁﬂ@ﬂcﬁpqcﬁm%ﬂ at beYeYWinps

6. At this tinme, when the tequrature decr.eases from_120C,
10 the bumps 6 to which the bonding material 7 is transferred

is electrically bonded by the bonding material 7 wvia the
bumps 6 to the bonding lands. 2 formed at the semiconductor
chip-mounting face 4a of the board 4. After the bonding-
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.



20 after the bonding material 7 is set, the sem conductor chip-nounting
board 4 warps to be a sem conductor chip nmounting board 4' showsrch?0680.
12. Moreover, 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 13 March 2003 process at 120C for two hours.
When the tenperature decreases from 120C after the sealing resin 8 is set,
t he sem conduct or chi p-nounting board 4 warps to be a sem conduct or

chi p-nmounting board 4" shown in Fig. 13. 5 Wen the nmounting board 4 is
mounted to the circuit board by the SMI prior to the above setting
processes of the bonding material 7 and sealing resin 8, the tenperature of
the nounting board 4 is raised at this tine to 230C at maxi mum That is,
the nounting board 4 is 10 acconpanied with warping also on the occasi on of
the SMI nounting. Since the glass transition point of the conventional

sem conduct or chi p- m)gﬂlei ”%Bﬂ%ﬁt‘ioﬁél‘ OVl mli R ol &re”p?{rﬁ.fﬁ”n?o%fgﬁgt

t he bondi ng nmateri al or sealing resin I's dried/set, s en

the above vggp-gf 4t hg, Mowat LRGN 4reSEhbl R UHIGRd NRethbhehaRee Bie
t hermal expansion coefficients. Consequently, the resi'stance value at the

bonded partry ubi;iRg anshaesedadee.t he bonded part mght be di sconnected.
20 In the conventional sem conductor chip-nounting board 4, the sol der

resist 9 is arranged sintke &i bonidtiyygofsthengtitl batwedn othéhdump 6 of

sem conductor chip 1. Therefore, the sealing resin 8 mght not formthe
fill e suffilteesdnicdmivadiyt i @hietauvsal okthehebsmdihgadierd n@ stmerigid of

the 25 sealing resin 8 onto the solder resist 9, the solder resist 13

March 2003 mognting board 4 is as small as about 3g per bump, the

semiconductor chip 1 with a small count of electrode

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 thé 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 length Lf2 1larger 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 1s 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



9 m ght be separated during an environnental test fromthe sealing resin 8
at an interface therebetween, which is an inportant issue fHQﬂM@ﬂﬁ2003

vi ewpoi nt of product quality. Wien 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 nounting nethod,
it takes much tine for an automatic inspecting device to recognize the

i njection opening and inspect the formed fillet of the sealing resin 10 8,
t her eby di sadvant ageously decreasing productivity. If |eadless

sem conductor chips conformed to the §MI and conventional |ead conponents
are m xedly arranged at the nounting board, since the SMI is carried out
first, the sem conductor chip-nounting board 4 warps in the 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 m ght be

| over ed begaitseedri the BdRpSiEoRnal tthes bantinesidhl 2 f WHyrewWtheh MrrBitdy

m ght influence product quality. Also an 20 additional process is required
for cleani rgddregtabove duaill ede. disherssand tdisope pdacid vedységudneligased
and costs are increased. SUVWARY COF THE | NVENTI ON The present invention is
devi sed t o red Mt driee 2Gadbevertdeskei beddessysrtandibhs ftey iherebpedt dw
provi de a 13 March 2003 g _ sem conductor chip-nmounting board enabling

hi gh- qual i tthenhended) mfrsenigbhdbet dischhpsctetih hi gh productivity and a
nounting nethod for nounting sem conductor chips to the sem conductor

chi pAmounting board. B¢ nsaedeepiusiicng ANgenennt Brheboagfect susagcdit ng
to a first aspect of the_present invention, there is provided a

seni conduc &gt n’%h’?iﬁg PFRF i th ‘H?ﬂi%dég%l’sérﬁsédhd%t gentioned
chi p-nmount i ng. face where_bondi ng | and e formed, and el ctrlcal

connect ed i %4 p chlﬁhﬁfﬁﬁﬂﬁ%ﬂng elggpﬂﬁf WQ%nEG’ at &he

sem copduct a circuj

f
boar o moun (ot ST At o mﬂ%e@éa% @8&55 orla?sp S nwsset&ﬁ&*_
el eot 1 cal  oMpEELed L, AGLERM t JBOLd, othgrel n A sirengl henlag.ang

further prOV|de he 'sem con rfoun |ng ace,

strqngt he“'é&%ﬂfﬁ’&é}?& “9:1;809858}8‘1 é‘ %1%%%‘1'?%}?3&@&5?:' 911"2‘1;_] of the

non- operati ng el ectrode on the cifrcuit formation f
functional lyoet 4 e At fcreased by 5-7 times up to a thermal expansion

(7))

coefficient @2 at the glass transition point, as is clearly
shown in Fig. 11, whereby a deformation amount of the board
4 becomes large.

15 The semiconductor chip-mounting board 4 with the
semiconductor chip 1 mounted 1is 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 is subjected to the setting



t.o the sem conductor chip, thereby to i ncrease a connection strength

bet ween the sem conductor chip and the 20 sem conductor chi ptARidrdn 13
board. According to a second aspect of the present invention, there is
provi ded a sem conductor chip-nmounting board according to the first aspect,
wherein the el ectrode and the non-operating el ectrode of the sem conductor
chip 25 are provided with bunps, via which the el ectrodes and the 13
March 2003 - 10 |I|ands, and the non-operating electrode and the
strengthening land are electrically connected with each other by the
bondi ng material. According to a thixg aspect of the present 5 invention,
there is provided a sem conductor chip-nmounting ' board according to the
second aspect, wherein the | ands and the strengthening |and forned on the
sem conductor chi pnmounting face are strip-shaped extending radially to the
mount ed sem conductor chip, in a length preventing the 10 ~ bondi ng

material fronvspssadity teyond o dhid t Reueel, ovepndhe ©ed QUG DFure
chi p-nounting face and in a direction froma contact point thereof to the

bunps to a deateatepafironl 13w cesttonduhbokeahiipg AeOIli 801k0 satf,0UEhd
aspect of the present 15 invention, there is provided a sem conductor

chi p- nount i sefnboanduatenr diclyip-emamyt ing ofoddrel fi 4st warpdi rdcaspeet s,a
containing a material having a thermal expansion coefficient not smaller

t han that ofemi¢ondactercohdbngototingi biolrss@éctshafwrt Hen Fesent3 20
invention, there is provided a sem conductor chip-nounting board according
to amy one of the firWeepo thear thourpiey s, borwd ngt a igl agmuntati ticon o nt

exceeding a drying and a setting tengeratures of the bonding material.
Accor di ng tOHECSH Rt PRt PBf the pP¥EenPrsri ntent £br, ebove i seitdvialed

a sem conduct or chi p-mount.i ng , , .
processes of the bonding material 7 and sealing resin 8,

the temperature of the mounting board 4 is raised at this
time to 230°C at maximum. That is, the mounting board 4 is

10 accompanied with warping also on fhe occasion of the SMT
mounting.

Since the glass transition ©point of the
conventional semiconductor chip-mounting board 4 is 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



13 March 2003 - 11 board according to any one of the first to fifth
aspects, wherein a sealing resin is injected between the semxga@ueoos chip
and the sem conduct or chip-nounting board after the sem conductor chip is
nmounted to the 5 sem conductor chip-nounting board, and the board has a
glass transition point exceeding a setting tenperature of the sealing
resin. According to a seventh aspect of the present invention, there is
provi ded a sem conductor chip-nounting 10 board according to any one of the
first to sixth aspects, wherein the non-operating electrode is fornmed of
the sane material as the electrodes_og the circuit formation face of the
sem conductor chip in a process of formng the electrodes on the circuit
formati on face. 15 According to an eighth aspect of the present invention,
there is provided a nethod for nmounting a sem conductor chip to a

sem conduct or chi p-nmounting board which includes a sem conduct or

chi p- mount ingmiighe et hsdysanch tgd | aG8$ngn@na drvitbindoes U- Fedrt M aese
opposed to 20 the sem conductor chip-nmounting face and electrically

connect ed tseal thgcuiel inoad datt g nixi ot £osPEheirede g whebhCUig an
formati on face of the sem conductor chip to the sem conductor chip-nounting
face; and elrgertaat| yssvanérbmnghel edewpddntl efmed ciudtheqea I Loy |
formation face 25 with the bonding | ands, and a non-operating el ectrode

13 March 2003 - 12 f{dhendthe tSealdincuiy thenserdintacesin §udst itendld y
not related to the sem conductor chip with a strengthening |and for

i ncr easi ng MNIRAFEERY | oRiBELeAHt Hndfeatties aieivituctor thep seaildncheesin
sem conduct or chi p-nounting board, via a 5 bonding material by a flip-chip
mounting net hod® ALt ng?to & nPeEhtiepectibficHd tpr &gentt insyert orfhe
there is provided a nefhod far, nounti a sem conductor chip ,according to
the ei ght h SEPER LM UMY T eF‘eFE‘gdsen'}Eorﬁﬂﬁﬁ%r TG ?émﬁfou?ﬂ”éd Ao

the 10 ~ ' . chi p- ti board, f ' I i,st__at

part on t ne KEAEoL TP ERE b oU AT YRGS b WTERIRS“Sophiar cdns Sitdemce
t |1 ; [ he . ' t hi d a.

et weon t hORamhr A, dr=Bars: i cfohed cELIRALTRE WL b Spaf et

facadrom g prgj &l &Péé&{ré)ﬂt%gé'wsii?gﬂ?g?}egggﬂgic}a%d%@t&‘mgﬁ.ti ng face,

froma side face of the sem conduct or ection oppdsite to the

sem conductor chip. Ae€ofidhRiekQ %éﬁ%@dh&ﬁﬂ%ﬁ? eﬁiégedgﬁ¥%¥ﬁedr@gnkhgn

there is provided a nethod for nmounting a 20 sem cohductor chip accordi ng

to the ei gl aspactcivaitidhasPeeha \WigiRHentieara seBldd, M 88LAnyed
provi ded between the sem conductor chip and the sem conductor chi p-nmunting

board, an iaYy egtié onoshal hgmiolarenalinte receogonti g Fardnidd) e6ti earstart’
position of the sealing resin is formed at
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 gquality. 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



25 the sem conductor chip-nounting face. 13 March 2003 - 13 According to
an el eventh aspect of the present invention, there is providgdsachepbed for
nounting a sen conductor chip according to any one of the eighth to tenth
aspects, wherein the sem conductor chip-nmounting 5 board contains a
material having a thermal expansion coefficient of not smaller than that of
silicon, and has a glass transition paint exceeding a drying and a setting
tenperatures of the bonding naterial, whereby the sealing resin is provided
bet ween the sem conductor chip and the 10 sem conductor chip-nounting board
after the sem conductor chip is mountgd_to the sem conductor chip-nmounting
board, a setting tenperature of the sealing resin being exceeded by the
glass transition point of the sem conductor chiprounting board. 15
According to a twel fth aspect of the present invention, there is provided a
met hod for nounting a sem conductor chip according to the el eventh aspect,
wher eby, aféenitbRageabingchep-moumtdmeyi deshrd heefigpl 6agdutiifh—quality
chi p-nounting board is nounted to the circuit 20 board by a sol der
accordi ng tmwosMIinBRbEF JenficR i i OFcH His DRAVMKNGS gihepecandtatfies, asp@ct s
and features of the present invention will becone clear fromthe foll ow ng
descri pti omat abentiingc angthed | dorwntdurtthiengr séeicedductdrMalcip2068 -tH4
enbodi ments thereof with reference to the acconpanyi ng drawi ngs, in which:
Fig. 1 is ssghhoondeetof ahsprinountidogoboelidpnounting board with a
sem conductor chip nounted thereon 5 according to an enbodi nent of the
preséht invention;, Fign 2 asccempkishingl Wwhese akéndl omfhdre | iaspecls of
Fig. 1, Fig. 3 is a sectional view taken along the line Il-Il of Fig. 1; 10
Fig. 4 is ®ReFapitngi hai eafilfgta 3sesict af e Presenti Agvessiien,s thexRt ed
at the sem conductor _chi pnounting board in the enbodi nent of the present
i nvention; ¥Fg.P5°Y$984di 8gr SR GRMGHRF arf1iR SrevRhiRY ar POPES t W Hhd
an injection direction of the sealing resin in 15 the sem conduc
hod Joeke { EPRGort?

hi p hount [ TEHISFT P THBLERBINERRRL SR RTCPHERuht TRAGerTGHE  Ponding

lands are formed and electrically connected in a flip chip-
10 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
electricaily 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



Fig. 6 is a plan view of a conventional sem conductor chip-nounting board
with a sem conductor chip nounted thereon; 20 Fig. 7 is a 5???\&9&%00’3 ew
taken along the line Il11-111 of Fig. 6; Fig. 8 is a sectional viewtaken
along the line IV-1V of Fig. 6; 13 March 2003 - 15 Fig. 9 is a diagram
of the conventional sem conductor chip-nmounting board provided with a
sealing resin; Fig. 10 is a diagram show ng an injection 5 direction of the
sealing resin in the conventional sem conductor chip-nounting board; Fig.
11 is a graph of a relation between a tenperature and the anmount of thernal
expansi on/ def ormati on of the sem condurt-or chi p-nounting board; 10 Fig. 12
is a diagram showi ng a deformati on of the sem conductor chi p-nounting board
in a process setting a bonding material; and Fig. 13 is a di agram show ng a
deformati on of the sem conductor chip-nmounting board in a process setting
the 15 sealing_resin. DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCODI MENTS

Bef ore the ks i pti 8R%of tHEe pr eBeRroPAvaREngn prokeedsodet i dando béhdt ed
that |like parts are designated by |ike reference nunerals throughout the
acconpanyi rifF2eNren HeS . IR ni acghd FHeSTE i PL b urReHE Berd d a SAthod
for nounti gg}a sem conductor,chip to the sem conductor chip-nounting board
in one enbdthHntPYitRROPPREBHL PRRGEARON will be described bel ow with

reference to the 25 drawi ngs. The sanme rts, or parts fupnctioning the sane
are 13 March 2003 -ii?r%bgggngf’edaby 4 arfe R a?g 'ﬁ?’tehe JESHys.

A 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



sem conductor chip-nmounting board will be described first. Fig. 1
corresponds to Fig. 6 referred to above, and Figs. 2 and 3 agev&ekioosal
views taken along the line 5 1-1 and Il-11 in Fig. 1, respectively.

Non- operating el ectrodes 105 are provided on a circuit formation face |a of
the sem conductor chip 1, which are, e.g., test el ectrodes conventionally
used for testing a single body of the sem conductor chip and 10 ~
functionally not related to the sem conductor chip 1 after the

sem conductor chip is nounted. If the non-operating el ectrodes 105 are not
present at all or not enough in ' coubhlt,~or not present at required places,
the non-operating el ectrodes 105 may be fornmed with the use of the sanme 15
material as that of the electrodes 13 when the el ectrodes 13 functionally
necessary for the sem conductor chip 1 are fornmed. Strengthening | ands 103
are formed, correspondingly to the non-operating el ectrodes 105, at the 20
seni conduct BPRER ﬁ-cﬁ'ﬂﬁ'ﬁtﬁ%‘% ¥Qcanya B agﬁoshﬁ %rtﬁfarﬁoléé.ft PIRREES103
are not electrically connectfd to awiring on the cirq¥at q?a d to whjch
the sem con®F G chiP- notdt+hE%boadr 4084 i 55 mouHi et S%e s ?é%@?%eni e

| ands 103 are_fornmed like str.ips as,shown in Fiq. having.25 a width wl
of 50, m i n TFBERBRUPHRR: . CEAEh i ATr vare of SeReSontyciate n Gt holit ind
el ectrode t ] pal an on- i L ec es ,105 t.he
seniconduct%ég%ﬁipgiégg 1gB?n1§§ﬁgF%%8G%ﬁ§rfo%ég |ndéﬁe§ggyb f%nfuqn ?%%

thus-gonst | éé‘ﬁmfgo:?&H?:EBPduéfl g%{{jBBHt?nggugPﬁé?G ¢ boapg mﬂeanl?oéfﬁﬂ- Gangducy or

chip 1, the non operating el odes 1 strengthening lands 103 are
bonded by tdieadenerag TR apoIn¥i @ﬂd&dom?s—afi dettliify SRERpERARAEeaScE he

el ectrode termnals 13 which are forned on the circuit Tormation face |la of
the sem conghtist 96athhg #Osinand are functionally necessary for the
sem conductor chip 1 are bonded by the bonding material 7 via the bunps G
wi th the bondi ng | andscdf2awhigchtear eaf asemeshtln tdepser cwnhdutor present
chi p-nmounting face 4a of the nmounting board 104

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



correspondingly to the electrode terminals 13 and 15 el ectrically connected
to the wiring on the circuit board. The using bunp 6 is equak pifch D603
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

i ncreased as above, whereby the bonding strength therebetween can be
enhanced. Even if the sem conductor chip-nounting board 104 has a | arger

t hermal expansi on coefficient than silicon which is the material for the
sem conductor chip 1, a thermal stress generated) for 25 exanple, when the
bonding material 7 is heated at 126C¥2r- 13 March 2003 - 18 two hours to
be set can be less applied to the bonded parts of the electrode term nals
13 and the bonding | ands 102. Thus, the sem conductor chip 1 can be nounted
with high quality to the sem conductor chip-nmounting board 104 of the 5
enbodi nent,_ achi evi ng, hi gh productivity. The sem conduct or chigénnunting

board 104 L&l oftieheCHorNEht tOFHALt P et res et BPFRECBAGIY hdl W or e
b fact [ ively.. Each of the pondi | ands_ 102

St 1 engt honfig S5 dricibSorBEAEIOHE toRe SR dbHduct of CERNBLHBEN g Aibe
4a of the hoard, 104 is., as indicated.in Fi,g. 3. .extended |onger tgan in the
prior art.tSkarHaCt fas Bt CRRPECEEIN01S %P%%%i@%n ?o?egﬁfﬁn YSSH a

t act it 6 th . i fhcall ' ' i s
et er once CHIES BrBS 5EhceBBAGRS g 2 e BB B ) Y ne

t r=al fs 5€?§ t i . (o] oi nt 6¢c between
fﬁg Egndﬁﬁgb gﬁ %hn E%gpb ggf?%bfﬁ%l%;ﬁgpkggpg g%ﬁ%%gﬂo;her hand, as

shown in Fig. 3, eachalofisiances (g endopdy t afedite bpnding | godsiog and

20 strengthening |Iand 103 fromthe contact points 6c is approximately 85um

accordi ng tiaviehe ioditiRitte SdChmAMRidést aCeRethod t BErcORbaGt iR NS 6C
to the end parts of the bonding | and 102 and strengthening | and 103 are

nmade | ar gesebi@ddridnddea pricBipar t ackbedbagdi ngo 25 e er iedlghtrcanakpett he
fillet to extend in a | engthw se 13 March 2003
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 is 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.



- 19 direction of each of the bonding |l and 102 and strengthening |and 103,
as represented by Lfi in Fig. 3. Therefore, even though the 13anghicAgoband
102 and strengthening | and 103 have the width wl of the sanme value as in
the prior art, the 5 bonding land 7 can be prevented fromformng the
fillet by spreading over the nounting face 4a with exceeding the width w
of each of the bonding |and 102 and strengthening |land 103. A width wil of
t he bonding material 7 can be accordingly not |larger than the width wl of
each of the 10 bonding | and 102 and strengthening | and 103. The above Lfl
is approximtely 50 um as one exanptel3Even when the electrode termnals 13
are fornmed 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 the sem conductor chip nmounting face 4a or deterioration in

i nsul ating resistance can be prevented, while the sufficient fillet is
obt ai ned. The seni conAGEPEA1EG ptRo @it | R4CHEALE 18aPeREbIRE fthe present
sem conduct or chigol to be nounted with high quality, 20 thereby achieving

hi gh productPVERE}10Rn | hBPERenet PR a2 ofmeHrd e PondiREBFINT @
chip;nnun;ing bgar 104 sqﬂas to mount the_sem conductor c€$g %fmﬁggéh%gher
qual ity wi| PEBECHBEBFERE].CINP JREERELER i TR Pl¥er ¥R e Ao s &if , “Phe
20 41255, U1 RS OBBaEl o ISR oTh bRl R BRI O 5y 2002
eTpesalu cokgrael ehSRICLI0 THALA T BiviRR' |10 WSS Bbdfior
coefficient of not smaller than that of silicon, and has a
glass transition point exceeding ‘a drying and a setting
temperatures of the bonding material, whereby the sealing
resin is provided between the semiconductor chip and the

10 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 point of the semiconductor chip-
mounting board.

15 According to a twelfth aspect of the present
invention, there is provided a method £for mounting a
semiconductor chip according to the eleventh aspect,
whereby, after the sealing resin is 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



5 On the other hand, the sem conductor chipnounting board 104 of the

enbodi nent uses gl ass epoxy resin of a glass transition poi pg MdrchlZOE3 A

t hermal expansi on coefficient of the board 104 is the sane 13ppmas in the
prior art. 10 Wen the above sem conductor chip-nmounting board 104 is used,
since the glass transition point of the board 104 is higher than the set.
tenperature of the bonding material 7 and sealing resin 8, the differences
of the thermal expansion coefficients at the setting tinmes of the 15
bonding material 7 and sealing resin 8 can be decreased, so that the
war pi ng of the nounting board 104 caridbe actually neasured to be

100um 100mm The stresses acting to the bonded parts between the bunps and
| ands can be reduced, that is, the bonding reliability can be inproved. 20
According to the enbodi ment, the sem conductor chip 1 is nounted and seal ed
to the sem conductor chi prounting board 104 before the sem conductor

chi p- mount igRPBHEreNID4 tRerBOAt eWitl theferepGrt Bear Fhisy AFECIPRNYANH
the use of this method, since the sem conductor chip is 25 prevented from
bei ng mount¥®WFIhe theFRAFNY warped 13 March 2003 - 21  seni conduct or
chi p-nmounting board as,in the, prior art, the bqﬂded garts c%n ge i mpr.oved
in quality. Mreover,FXncé the SerRtUhdicedr Thi f 1T AOUREEEEN 1 ed
prior to the SM@ nou&tingj thg adhesi on ofdQU t o hhe senicoq%u Eé? é%<:hip
1 or remai MY o9 | &R3FE Bt Br GighEmafEon " bGRABd PR LafiFE son
accorgdi ngl y. | A, I | Labi )k nd.c (o] [ equi e cl eaned
The ps‘(rjoduc%él'—“j\}L{’E}t%f/cplclg":fcwi %%ﬁp%@gééigﬁ @cggt gﬂgahr%(%ern g:décr{a\%qn%%rf)’he

sem conduct or chi p- ing hoard 18dciald theeprbadieniiony gheangsent
position of the solder Tesist to the sem conductor chip-nounting face 4a of
the nmounti RQ.1boay 104 {s devised. Specifically, as in Fig. 4, the

semi conductor chip 1°1s bonded to the seniconductor chip-munting face 15
4a, and the sealing rze%{_n 8 ii% P4 o¥pdedobativesiey heakBRl GOt e Chiipel
and the sem conduct or chi p-nounting board 104. The solder resist 9 is
formed at amart JdOFif. the nounting face 104a which is separated a
distance rl fromthe end face 1b of the sem conductor chip 1 at a 20
projidct ed position 108ignto fheandiapirag fiack ctetimg aa dpoettion whppsi ke to
t he sem conductor chip. The distance rl is not smaller than the sumof a
gap d2 betwealirite mesinngisacénjacied t ke saieconslemicondhcpot anbip-

t hi ckness dl1 of the sem conductor chip 1. 13 March 2003 - 22 For

i nj ecting meanddald mpawdsiingthy emdodpeastr ofahhenpresient dryentiwrk 11 is
formed at the semiconductor chip-mounting face 4a to indicate a position
where to start to injBk3- theigeal fagoras Argliqatimg am injegkiencatpry
nodule (MCM 10 having a plurality of sem cqonductor chips 1 nounted onto
one senicoﬁﬁiﬁPﬁOQﬂﬁﬂgrﬁ%nfpﬁﬁcﬁgandF§qquﬂﬂIQQGﬁPeTﬁ%a%é%$iﬁ@s%EsFﬁ 8
is injected.along the arrow 12 fromthe . njection start mark 11 indjcated
for Brary” Sb ABECBICHPD £hipomeAE Toh et Glel s ddies (oo eLinghonGEd. at
the suitabl ositioq:as above, the fillet of the sealing resin 8 is forned
from an upﬁgfpfﬁﬁ?e tHEY S2ht 23

_ ( _ hductor chip 1, not riding over the sol der
resist 9. Accordingl %,ié.he EI I Iies:[ o; tgcia%eal,\w&”reglfn 8a i Sc&%gﬁgional
sufficiently,
semiconductor chip-mounting board with a semiconductor chip
mounted thereon;
20 Fig. 7 is a sectional view taken along the line
ITII-III of Fig. 6;

Fig. 8 is a sectional view taken along the line

IV-IV of Fig. 6;



15 thereby to inprove quality reliability. The injection start mark 11
enables to clearly recognize an injection start position and33parchj2008i on
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 13 March 2003 - 23
i nvention, not only the bonding | amdsl®n~the nounting board are bonded with
the el ectrodes on the sem conductor chip, but strengthening |lands are

provi ded on the nounting 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, between the sem conductor chip and the sem conduct or
chi p- mounting board i Bi@ncr easeds wher elLaHeEhon8ifng Sheendientert P heen
can be increased. The stress, resultipng, for exanple, fromthe differepce of
10 thermal TXPEAINORCERES fq%HFé'rW%u’?ﬁ“%%eb@é”lﬁdco?l’a%w@?dcﬁfbtf&né t$Raling
sem conduct or chi p-nounting board can be reduced and can |l ess influence the
bonded parts®Httiveen the el ectrodes and the bonding | ands. Accordingly, the
sem conduct or chip-nnﬁnting gpard enabl es _t he sem.conductor 15 chh; to be

mounted with high qualt%y, and attonpli SHESTRTyh FHGRTi vATY. FhELHPPe
di scl@_sur e e ré]@hpf‘&?.seo%at .eaIAeAp%leiaﬁﬁgggn ..1:\95613' 1%9'1505t1f1£| e%og‘.s/ee 'yor‘g‘a?l

199G i ncludi'ng specification, clans, "draw ngs, and sumrary

:Esggffgﬁtﬁ%?mﬁégky?ﬁ??feéﬁEEDREUEQihbSb%@gd”ety' Al t hough the present
y :

Fig. 11 is a graph of a relation between a
temperature and the amount of thermal expansion/deformation
of the 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 1s 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



described in connection with the preferred enbodi nents thereof with
reference to the acconpanying drawings, it is to be noted tRhaiaren LOOS
changes and nodifications are 25 apparent to those skilled in the art. Such
changes and 13 March 2003 - 24 nodifications are to be understood as
included within the scope of the present invention as defined by the
appended cl ai ns unl ess they depart therefrom 13 March 2003 - 25 WHAT IS
CLAIMED I S: 1. A sem conductor chip-nounting board which includes a

sem conductor chip-mounting face (4a) where bonding lands (2) are forned
and electrically connected in 5 a Hi3% chi p-nounting nethod to el ectrodes
(13) fornmed at a circuit formation face (la) of a sem conductor chip (1),
and a circuit board-nmounting face (4b) opposed to the sem conduct or

chi p-nmounting face and electrically connected to a circuit board, 10
wherein a strengthening land (103) is further provided at the sem conductor
chi p- nount g g ed hedyst ridmgt heaingg NunErdésngivonkbet edrawingshondi Hy
material (7) to a non-operating electrode (105) fornmed on the circuit

formati on FEYECAPYHRE | FriPTHOWRELIRE| RPaadt ¥idhe bes desarddedudiigistehi p,
thereby to increase a connection strength between the sem conductor chip
and the seni conduct orf % pd mSRRESTRP dto2 Fif sefi EGFAFEES ©hi BPRYEnt i ng
board accordi.ng to claim1, wherein the el ectrode agnd the pon-operating 20
el ect  ode. 81 Heem SoRGk foreh Bo5F SoBR vt Ak bLonE) Eh0: & 14 oh
e 8 ecCr 905 3 ey sy gt hegRenapeta g o ectrode and the
bondi ng material . Non-operating electrodes 105 are provided on a
" circuit formation face la 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 c¢ircuit 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 50pm in the embodiment. Each interval of the



13 March 2003 - 26 3. A sem conductor chip-nounting board according to
claim2, wherein the |lands and the strengthening | and fornedi3aaikch®003

sem conductor chip-nmounting face are stripshaped extending radially to the
nmount ed sem conductor 5 chip, in a length preventing the bonding materi al
from spreadi ng beyond a width thereof over the sem conductor chip-nounting
face and in a direction froma contact point (106) thereof.to the bunps to
a central part (107) of the sem conductor chip. 10 - 4. A sem conductor

chi p-mounti ng board according to any one of clainms 1-3, containing a

mat eri al having a thermal expansi om cloefficient not smaller than that of
silicon. 5. A sem conductor chip-nounting board according to 15 any one of
claims 1-4, having a glass transition point exceeding a drying and a
setting tenperatures of the bonding material. 6. A sem conductor

chi p-nmounting board according to any one of clains 1-5,_ wherein a sealing
resin (8) i&emFuefjectesmpipdentt hand e RPESRPFERS Chi pLeFEr PfRs 105 of
sem conductor chip-nmounting board after the sem conductor chip is nounted
to the senit®¢hdeeRaFORARFEASUNEREY Boat®, 120a¢™ HeIBdar Fhakha grisgoing
transition point, exceeding a setting tenperature of the sealing resin. 13
Mar ch 2003 4esgriptiqlseni conduct or chi p- nounting board according to any

one of clains 1-6, rein.the non-operating.electrode is fornmed of the
same material as th\ém]%f ectrodes tg’r"i‘st ﬁémcgitrlgcg‘f % or RAVGPREE G FBLIPT
sem gonduct gr ip i pr S far e es, on e circuit
forna%ti on #ng)élé‘ ' A%r?:a\)%dod ]fctgf %ﬁﬁirlt is%édﬁga&gjeénﬁn%ooﬁ%ug%ﬁgcﬁi’p %é tgwé—l

sem conduct %I]giig\-%g?[gic&&ot% d;whi Gthd n%lt%‘z”—%t% %COTQHHE?HM are

chi p- nmount i with ndi ng | ands 10 and & circu

boar d- munyoMadacsy ( 4he 0BBASSt Ond e S8 GONELST @hChbPmpBURt i Vg aee
and electrically connected to a Circuit board, the nethod conpri sing:

facing a cighgdd tndamt b8 thicee (ddtirode t BerAhInaeBi coNdpeicd &heP rbenidae
sem conduct or chi p-nounting face;
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 wvia the bumps 6 with
the bonding lands 102 which are formed on the semiconductor
chip-mounting face 4a of the mounting bhoard 104
correspondingly to the electrode terminals 13 and
15 electrically connected to the wiring on the circuit board.
The using bump 6 is egual 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 1is 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



and electrically connecting electrodes (13) forned on the circuit formation
face with the bonding | ands, and a non-operatingel ectrode (48%)art®roesion
thecircuit20 formation face and functionally notrel atedto

t‘hesem conductorchip with a strengtheningland for increasinga
connectionstrength of the sem conductor chiponto

t hesem conduct or chi p-nmounti ng board, viaa bondingmaterial (7) by a flip-chip
nount i ng net hod. 13 March 2003 - 28 9. A nethod for nmounting a

sem conductor chip according to cl'aim8, including, after the sem conductor
chip is nounted to the sem conduct or 1&hip- nounting board, form ng a sol der
resist (9) at a part (109) on the 5 sem conductor chip-nounting face which
is separated a distance not snaller than a sumof a thickness of the

sem conductor chip and a gap between the sem conductor chip-nounting face
and the circuit formati on face froma projected position (108%, Qnto the
sem conduct¥iPe AP SLOEADRRL FRY F£a8e LS rl(?r%Sa aRRfe 9P of e hBOBERAC BRFTE or
chip in a direction_opposite to the sem conducgtaor. chjp. .10. met hod for
nmount i ng aogeﬁ%%nﬁ&ﬁ‘%r‘{‘#ﬁ pgﬁEE‘éF‘Giﬁg 13 epgi e okg§fi,l“ﬁh > e

Wien a
[ i i 8) . jded.b t.h i t i the .l
oo Cod e tnhe ) phR R SRRt o 3T TaA o R Red, Mk DBih,
nd  cht p-Toumt Sy ection start B f) Ehabt g
Lt the sondudaitlh <8 Sne heRiBRhaRBToL! B iPinalf Sl kA d S 0y S EhE
the < [ ning T et A (
o onCuc BRbeH AT ARGOLSY 1| RBRY p0RREN NTE, G0 ABEEGhALLRE:
expansi on eaqbfw&mirg Rl rTBhber {haredhalg ofoSi kh@oncoﬁogniega?ﬁéq&ass

transition point exceeding a drying and a setting tenperatures o

bondi ng 25yueeler irdlsinheflur 141 S0 | NehdLsidrdS PLQViged hehuespthbeg 13
March 2003 - 29 sem conductor chip and the sem conductor chi p-nounting

board aftefdnkkpesiiiveanductor chip is nounted to the sem conductor
chi p-nmounting board, a setting tenperature of the sealing resin being
exceeded by the gl asEadammnsft itdre Shond bhgoflares SEOR Ccanducstresditipenbrgt i ng
board. 12. A nethod for nmounting a sem conductor chip according to claim
11, 1@her ebyandfst €0 htowesd i ag thei seimd cpmavicted, dhig-senmirdninductace 4a
chi p-nmounting board is nounted to the circuit board by a sol der according
t 0 SM. of the board 104 1is, 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



30 13 March 2003 13. A sem conductor chip-nmounting board according to
claim1l wherein the strengthening | and fornmed on the sem coRdugirer 2003

chi p-nounting face is strip-shaped extending radially to the nounted

sem conductor chip in a length preventing the bonding material from
spreadi ng beyond a width 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 conductor chip; and wherein a sealing resin is
provi ded between the sem conductor chip and the sem conductor chip-nmounting
board, and the sem conductor chip-mungi+_g board has a glass transition
poi nt exceeding' a setting tenperature of the sealing resin so as to reduce
di fferences 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 1 ands and bunps or. the electrodes. 1~. A

seni conductdirentpeonvoft isaghbod dtlae cloenid hggt davfail@2] angherteiengthening
strengthen=ng land is provided at the sem conductor chip-nounting face the
st r engt heni Fend ah@3 hepfig resmmesandedrdy bbhdingF ket efi-al Thergfiwie oryeli ng
el ectrode formed on the citcuit formation face and 31 13 _March 2003
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connection strength between the sem conductor chip and the sem conduct or
chi p- nount i b¥afgh 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 Lf1l
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 1lands 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 gquality,

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



wherein the strengthening | and fornmed on the sem conductor chip-nounting
face is strip-shaped extending radially to the nounted sem ¢®MancH 200X hi p
in a length preventing the bonding naterial from spreading 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 conduct or chip; and wherein the sem conductor chip-nmounting board has a
glass transition point exceeding a drying and a setting tenperature of the
bondi ng material. 15. A sem conductor chip-nmounting board according to
claim 1, wherein the sem conductor =cRiO-Tounting board contains a nateri al
havi ng a thermal expansion coefficient not smaller than that of silicon.;
end wherein the sem conductor chip-nmounting board has a glass transition
poi nt exceeding a drying and a setting tenperature of the bonding mater=al.
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expansi on %%@@Hcignkhe temperature to set the bonding material 7 oxr
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



32 13 March 2003 not smaller than that oz silicon; and wherein a sealing

resin is provided between the sem conductor chip and the serMyQaficicys

chi p-nounting board, and the sem conductor chip-nounting board has a gl ass

transition point exceeding a setting tenperature of the sealing resin.
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10% & ()- @10%& ()-$pecifica ly, as in Fig. 4, the semiconductor
MLOY&' () - @ 10% & ()-zY ?2*3" 10% 1 &810%2z& ()-!(3&10%[& ()-s3"10%& ()
-3" 10% & ()cb/lﬂo%&w) b@@é@@l Eecy )semqen)éw%?r ghip-mounting face
10%& ()-1.-&10%& (% -&109%& ()-y, ! 10%& () -
z&ld@’a () - éai 107R8 () %%105/&61]-}“9#5{65/&“()8 16 19‘2’0v1ded 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 ri1
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
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.

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. Acdordingly, the
fillet of the sealing resin 8 1s formed sufficiently,
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 is inspected, the formation of the fillet can be
inspected in a short time by an automatic inspecting
device, thus improving productivity.

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

semiconductor chip in an eighth aspect of the present
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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 1lands. 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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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

5 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,

10 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

15 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

20 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.
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Li &10% ()fogfmléld&lOA) t(% seﬂiconductor 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
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
(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 (la) of the
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
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 1is 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,,&hereby, when a sealing resin
(8) is provided between tﬁe 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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semiconductor «chip and the semiconductor chip-mounting
board after the semiconductor <chip is mounted to the
semiconductor chip-mounting board, a setting temperature of
the éealing resin being exceeded by the glass transition
5 roint 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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A semiconductor chip-mounting board according to

claim 21,

wherein the strengthening land formed on the

-

semiconductor chip-mounting face 1s strip-shaped
radially to the mounted semiconductor chip in

preventing the bonding material Zrom spreading

extending
a length

beyond a

width thereof over the semiconductor chip-mounting face,

and in a direction from a ccntact point thereof

to a bump

on the electrode to a central part of the semiconductor

chip; and

wherein a2 sealing resin is provicded between the

semiconductor chip and the semiconductor chip-mounting

board, and the semiconducter chip-mounting board has a

glass transition point exceeding a2 setting temperature of

the sealing resin so as to reduce differences of thermal

expansion coefficients at a setting of the bonding materizl

and the sealing resin, resulting in reduction of stresses

acting to bonded parts between the lands and bumps on the

electrodes.
14. A semiconductor chip-mounting bozrd according to
claim 1,

Qherein a strengthening land is provided at the
semiconductor chip-mountaing £facs, the strengthening land
oeing connected via a bonding mater:al to a non-operating
electrode formed on the «caircuit formation face and

)-v
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10 "10% s&nfcdrcducd®¥ chip-mounting face is strip-shaped extending
radially to the mounted semiconductor chip in a length
breventing the bonding materizl 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 a2 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 bending mater:zal.
16. A semiconductor chip-mounting board according to
claim 1,

wherein the semiconductor chip-mounting board

contains a material having a2 thermal expans:ion coefficient
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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.



