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| NVENTI ON i The present invention relates to a sem condu CHPY

chi p- mount i ng foard wherein a semiconductor chip is connected to a

sem cobnduct or khip-nnunting face by a flip chip-nmounting nmethod, and

el ectrodes forned on a circuit board-nounting face opposed to the

sem conductor chip- nounting face are electrically connected to el ectrodes
on a circuit board, and a nethod for nounting the sem conductor chip to

t he sem conductor chip-nmounting board= 1 = W re bondi ng using
metallic wires has been widely enployed heretofore to electrically connect
el ectronic

SPECIFICATION
TITLE OF THE INVENTION
Semiconductor Chip-Mounting Board And
Mounting Method for Semiconductor Chip
BACKGROUND OF THE INVENTIdN

The present invention relates to a senmiconductor
chip-mounting board wherein a semiconductor «chip is
connected to a semiconductcor chip-mounting face by a flip
éhip—mounting method, and electrodes formed on a circuit
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
employed heretofore +to electrically connect électronié
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
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

electrode terminals on the semiconductor chip and directly



mcrocircuit elenments such as sem conductor chips or the like with

el ectrode termnal parts on a circuit board. However, the recent higher
integration tendency in sem conductor chips and increase of termnals,
etc. narrow a connection pitch,. At the sane tine, personator
conputers, portable renote termnal, etc. need efficient use of a nounting
area on the sem conductor chip. Because of this, a flip chip-nmounting

nmet hod i s adopted lately whereby bunps (projecting termnals) are
formed on electrode termnals on the sem conductor chip and directly

- 2- connected with el ectrodes on<le <ircuit board by a bondi ng
material, and besides, a furthernore m nute bondi ng and nounting technique
to resin circuit boards with | ow.cost

connected with electrodes on the circuit beard by a bonding
material, and besides, a furthermore minute bonding and
mounting technigue to resin circuit boards with low cost
performance is required.

A seniconductor 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 feference to the drawings.

Fig. 6 is a plan view of a conventional
semiconductor chip-mounting beoard 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-1V of Fig. 6. A reference
numeral 20 in Fig. 6 is 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 eléctrically connect the semiconductor chip with a
circuit board.

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
seniconductor chip 1. The electrode terminals 13 which are
necessary for general functions of the semiconductor chip

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



performance is required. A sem conduct or chi p-nounti ng board
having a sem conductor chip nounted according to the conventional flip
chi p-nounting nethod and a nethod for nounting a sem conductor chip to the
sem conductor chip-mounting board w1l be described with reference to the

dr awi ngs. Fig. 6 is a plan view of a conventional sem conductor
chi p-nounting board 4 with a sem conductor <chip 1 nounted thereon. Fig. 7
is a sectional viewtaken along the Iine Ill-11l1 of Fig. 6, and Fig. 8 is
a sectional viewtaken along the line IV-1V of Fig. 6. A reference

nunmeral 20 in Fig. 6 is a through hole fpenetrating-a sem conductor

chi p-nounting face 4a and a circuit board- nounting face 4b of the

sem conductor chip-nmounting board 4 to electrically connect the

sem conductor chip with a <circuit board. On a circuit
formation face la of the sem conductor chip 1 _are forned el ectrobde
termnal s 13 Wf aahargat digmetenfpanbofar ppf 3 Fradl Aanaters Paniy §P- of

the sem conductor chip _ 1., The el ectrode rm_ngl s _13 which are .necessary
for general f(ThaiBWEPoF tife %‘b?ﬁe@orﬁﬁlc?%igcﬁfpalséf?'eaﬁ?‘g\ﬁrde a\ﬂettr?rbuasr’r"p‘g 6

each having a Eiﬁ\pm %eei%hq:r_oj ection

Oon the other hand, the conventional semiconductor
chip-mounting board 4 is formed of glass epoxy vresin,
having a thermal expansion coefficient of 13ppm and a glass
transition point of 115-120°C. Strip-shaped bonding lands
2 are fofmed every 120um at positions of the semiconductor
chip-mounting face 4a of the board 4 corresponding to
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
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 senmiconductor <chip 1 at the
semiconductor chip-mounting face 4a of the board 4. The r2
is conventionally 200um.

A method for mounting the semiconductor chip 1 to
the conventional semiconductor chip-mounting bhoard 4 will
be described.

In the first place, the above-described bumps 6
are formed at the electrode terminals 13 of the

semiconductor chip 1 functionally required for the normal



-3- of a large dianeter part 6a and a snall dianeter part 6b. The bunp
6 is formed of gold of 75[err]mlarger dianmeter and 45[err]m hei ght.

On the other hand, the conventional sem conductor chip-mounting board 4 is
formed of gl ass epoxy resin, having a thernmal expansion coefficient of
13ppm and a glass transition point of 115-120[err]C. Strip-shaped
bonding lands 2 are fornmed every 120[err]mat positions of the

sem conductor chip-nmounting face 4a of the board 4 corresponding to

el ectrode termnals 13 fornmed on the sem conductor chip 1.

A width w2 of

the bonding land is 50[err]m As indigated in Fig. 8 the bonding |and 2
extends a length L2 froma contact point 6¢c thereof to the bunp 6 towards

a central part 107 of the sem conductor chip 1. The above L2 is

operation, that is, terminals necessary for
inputting/outputting signals to the circuit board wvia the
mounting board 4. A bonding material 7 of conductive resin
paste mainly composed of silver is previously transferred
by a thickness of approximately 10um to the bumps 6.
Meanwhile, the semiconductor chip~mounting board
4 is mounted to the circuit board according to the surface
mounting technolegy (SMT), which is cleaned thereafter,
Then, in Fig. 6, the seniconductor chip 1 having
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
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
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.



conventionally 35[err]m Mor eover, as shown in Fig.
resist 9 is forned a distance r2 separated froman end

board 4. The r2 is conventionally 200[err]m

mounting the sem conductor chip 1 to the conventional se
chi p-nounting board 4 will be descri bed. In t
t he above-described bunps 6 are forned at the electr
of the sem conductor chip 1 functionally required for t
-4- operati on, t hat IS, tetrg nal s necessary
I nputting/outputting signals to the circuit board via the
4. A bonding material 7 of .-conductive resin

The conventional seniconductor

9, a solder

face |Ib of the
sem conductor chip 1 at the sem conductor chip-nounting face 4a of the
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f or
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chip-mounting

board 4 in the structui'e and the mounting method have the
following disadvantages.

Since a bonding strength between the bump é of
the semiconductor chip 1 and the bonding land 2 on the
mounting 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
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 length Lf2 larger than the
length L2 of the bonding land 2 as shown in Fig. 8. This
causes shortcircuits and deterioration in insulating
resistance. The aforementioned width wf2 is 100pm and the
length Lf2 is S50um.

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

semiconductor chip 1. This stress acts to a bonded part

13



paste mainly conposed of silver is previously transferred by a thicknes
of approximately 10[err]mto the bunps 6. Meanwhi | e, the

sen conduct or

chi p-nounting board 4 is nmounted to the circuit board

according to the surface nmounting technology (SMI), which is cl eaned

t hereafter.

Then, in Fig. 6, the sem conductor chip 1 having

bunps 6 to which the bonding material 7 is transferred is electrically

bonded by the
formed at the

bonding material 7 via the bunps 6 to the bonding | ands 2
sem conductor chip-mounting face 4a of the board 4. Afte

S
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the bonding material 7 is dried at I20ferr]C for two hours thereby to be
set, a sealing resin 8 is injected between the sem conductor
chip 1 and the sem conductor chip-nmounting face 4a, and set by heating

120[err] C for
board 4 havin
sealing resin

two fours. Fig. 10 shows the sem conductor chip-mountin
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sealing resin
sem conduct or

8 Is  suitably sel ected depending on a shape of the
rédiistahc® vallisstaxiCehé Obbhedepapticnhight akds.increased or

the bonded part might be disconnected.

The semiconductor chip-mounting board 4 uses the
material mainly composed of glass epoxy resin as mentioned
before. Therefore, when the temperature of the
semiconductor chip-mounting board 4 rises to not lower than
the glass transition point (Tg), a thermal expansion
ccefficient @l before the glass transition point of the
board 4 is increased by 5-7 times up to a thermal expansion
coefficient a2 at the glass transition point, as is clearly
shown in Fig. 11, whereby a deformation amount of the bhoard
4 becomes large.

"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

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

above drying/setting process is subjected to the setting

at

g
The

a



-5- The conventional sem conductor chip-nounting board 4
In the structure and the nounting nethod have the follow ng di sadvant ages.
Since a bonding strength between the bunp 6 of the sem conductor chip 1
and the bonding land 2 on the nmounting board 4 is as small as about 3g per
bunp, the sem conductor chip 1 with a small count of electrode termnals
13 is poorly bonded to the nounting board 4. Mboreover, the bonding
material 7 cannot forma sufficient fillet due to a-small area of the
bonding land 2, rather spreads, on the sem conductor chip-nounting 4a,
wde with a wdth wi2 |arger than the sdth w2 of the bonding land 2 as
shown in Fig. 7 and with a length Lf 2 larger than the Ilength L2 of the
bonding land 2 as shown in Fig. 8  This
process at 120°C for two hours. When the tenmperature
decreases from 120°C after the sealing resin 8 is set, the
semiconductor chip-mounting bocard 4 warps +to be a
semiconductor chip-mountirg board 4" shown in Fig. 13.

When the mounting board 4 is wmounted to the
circuit koard by the SMT prior to <the abkove setting
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
accompanied with warping also on the 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
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.

In the conventional semiconductor chip-mounting
board 4, the solder resist 9 is arraﬁged in the wvicinity 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

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



causes shortcircuits and deterioration in insulating resistance. The
af orenentioned width w2 is 100[err]mand the Ilength Lf2 is 50[err]m
Further, since the thermal expansion coefficient of the conventional
nounting board 4 is larger than that of silicon which is the material for
t he sem conductor chip 1, when the sealing resin 8 is heated and set after
the sem conductor chip 1 is mounted onto the mounting board 4, a stress
is generated due to a difference of thermal expansion coefficients of the
mounting board 4 and the sem conductor chip 1. This stress acts to a
bonded part -8 - - 6- between the bunp 6
and the bonding land .2 where the bonding strength is small as discussed
above, and consequently, a resistance value at the bonded part m ght be

i ncreased or the bonded part m ght be di sconnect ed.

9 might be separated during an environmental test from the
sealing 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
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
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
heating process thereto, and therefore the bonding
resistance at the bonded part is increased. At the sanme
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
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

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



The sem conduct or chi p-nounting board 4 uses the material mainly conposed
of gl ass epoxy resin as nentioned before. Therefore, when the

t enperature of the sem conductor chip-nmounting board 4 rises to not
|ower than the glass transition point (Tg), a thermal expansion
coefficient [err]1 before the glass transition point of the board 4 is

I ncreased by 5-7 tinmes up to a thermal expansion coefficient a2 at the
glass transition point, as is clearly shown in Fig. 11, whereby a
deformati on anobunt of the board 4 becones |arge. The

sem conductor chip-nounting board 4 wtdn +he sem conductor chip 1 nounted
I s passed through the drying/setting process at 120[err]C for tw hours so
as to dry and set the above bonding material 7 formed at the bunps 6. At
this time, when the tenperature decreases from 120[err]C after the bonding
material 7 is set, the sem conductor ¢hip- nDuntlng board 4 margs to be a

sem conduct or %ﬁmb9°n¢ﬁﬁﬁﬁqndmﬁﬁhﬂﬁuﬁtl§ﬁowﬁ°ﬁﬁ Fi §nakbing -quality
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subjected to tep36htiAg method for mounting semiconductor chips to the
semiconductor chip-mounting board.

In accomplishing these and other aspects,
according to a first aspect of the present invention, there
is provided a semiconductor chip~-mcunting board which
includes a semiconductor chip-mounting face where bonding
lands are formed and electrically connécted in a flip chip-
mounting method to electrodes formed at a circuit formation
face of a semiconductor chip, and a circuit board-mounting
face opposed toc the semiconductor chip-mounting face and
electrically connected to a circuit board, wherein a
strengthening land is further provided at the semiconductor
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 teo increase a connection
strength between the semiconductor chip and the
semiconductor chip-mounting bearad.

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-cperating electrode of the semiconductor chip

are provided with bumps, via which the electrodes and the



7-- process at 120C for two hours. When the tenperature decreases
from120[err]C after the sealing resin 8 is set, the sem conductor

chi p-nounting board 4 warps to be a sem conductor chip-nounting
board 4" shown in Fig. 13. When the nounting board 4 is nounted
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 tinme to 230[err]C at maxi mum That is,
the nounting board 4 is acconpanied with warping also on the occasi on of
the SMI' nounting. Since Lhegg glass transition point of
the conventional sem conductor chip-nounting board 4 is |lower than the
t enperature whereat the bonding naterial 7 or

lands, and the non-opefating electrode and the
sﬁrengthening land are electrically connected with each
other by the bonding material.

According to a third aspect of the present
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 c¢hip, 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 thereof to the bumps to a central part
of the semiconductor chip.

According to a fourth aspect of the preéent
invention, there is-provided a semiconductor chib-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
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

invention, there is provided a semiconductor chip-mounting



sealing resin 8 is dried/set, this enlarges the above warp of the nounting
board 4 resulting fromthe difference of thermal expansion

coefficients. Consequently, the resistance value at the bonded part

m ght be increased and the bonded part m ght be disconnected. I n
t he conventional sem conductor chip-munting board 4, the solder resist 9
Is arranged in the vicinity of the end face | b of the sem conductor chip
1. Therefore, the sealing resin 8 mght not formthe fillet sufficiently.
I n addi tion, because of the small adhering strength of the sealing resin 8
onto the solder resist 9, the sol der=-reki-st

- 8- 9 mght be separated during an environnental test fromthe sealing
resin 8 at an interface therebetween, which is an inportant issue fromthe
vi ewpoi nt of product quality.

board according to any one of the first to fifth aspects,
wherein a sealing resin is 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.

According to a seventh aspect of the present
invention, there is provided a semiconductor chip-mounting
board according to'any one of the first to sixth aspects,
wherein the non-operating electrode is formed of the sanme
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.

According to an eighth aspect of the present

' invention, there is provided a method for mouhting a
semiconductor chip to a semiconductor chip-mounting koard
which includes a semiconductor chip-mounting face with
bonding lands and a circuit board-mounting face opposed to
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
semicondﬁctor chip-mounting face; and electrically
connecting electrodes formed on the circuit formation face

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



When the sealing by the sealing resin 8 is to be inspected, since an
I njection opening for the sealing resin 8 is fornmed at a position
difficult to find in the conventional nmounting nethod, it takes nmuch tine
for an automatic inspecting device to recognize the injection opening and
I nspect the fornmed fillet of the sealing resin 8, thereby
di sadvant ageousl y decreasing productivity. I f | eadl ess
sem conductor chips conformed to the SMI and conventional |ead conponents
are mxedly arranged at the nmounting board, since the SMI is carried out
first, the sem conductor chip-nounting2beard 4 warps in the heating
process thereto, and therefore the bonding resistance at the bonded
part is increased. At the same tine, the reliability at the bonded part
m ght be | owered because of the adhesion of dust and residual flux, which
reatly m ght nf] uence, product uality. Also an additiona
grocess is redf qﬂﬁ#f?ﬁ EP%aﬁPﬁﬁ“%ﬁe%8589§¥BUsFaceeﬁed stampaldy not
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above-descri beghy S§H@§e§£§ﬁ1&"a§ EBhnbLE18R) §ekehgeR’ Q¥ 48, semiconductor
chip onto the semiconductor chip-mounting board, via a
bonding material by a flip-chip mounting methed.
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
semiconductor chip-mounting board, forming a solder resist
at a part on the semiconductér 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, 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
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

the semiconductor chip-mounting face.



-9- sem conduct or chi p-nounting board enabling high-quality nounting
of sem conductor chips with high product ivity and a nounting nethod for
nmounting sem conductor chips to the sem conductor chip-nounting board.

I'n  acconplishing these and other aspects, according to a first
aspect of the present invention, there is provided a sem conductor

chi p-mounting board which includes a sem conductor chip-nmounting face
where bonding |ands are fornmed and electrically connected in a flip chip-
mounting nmethod to el ectrodes forned at a circuit formation face of a
sem conductor chip, and a circuit boar@&3nounting face opposed to the

sem conduct or chi p-nmounting face and electrically connected to a
circuit board, wherein a strengthening land is further provided at the

sem conduct or
According to an eleventh aspect of the present

invention, there is provided a method for mounting a
semiconductor chip according to any cne of the eighth to
tenth aspects, wherein the semiconductor chip—mounfing
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 material, whereby the sealing
resin is provided between the 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 sealing resin being exceeded by
the glass transition point of the semicqnductor chip~
nounting board.

According tc a twelfth aspect of the present
invention, there 1is provided a 'method for mountiﬁg 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
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



ehi p- nmount i ng

material to a non-operating el ectrode forned

face, the strengthening | and being connected via a bonding

and functionally not related to the sem conductor chip, thereby to
Fncrease a connection strength between t he sem conduct or chip
the sem conductor chip-nmounting board. According to a second

aspect of the
chi p- nounti ng

st rengt heni ng

present invention, there is provided a sem conductor

on the circuit formation face

and

board according to the first aspect, wherein the el ectrode
and the non-operating el ectrode of the sem conductor chip are provided
with bunps, via which the el ectrodes-and #he

- 10 - | ands, and the non- operating el ectrode and t he

| and are electrically connected wth each

~embodiments thereof with reference to the accompanying

drawings, in which:

Fig. 1 is a plan view of a semiccnductor chip-
mounting board with a semiconductor chip mounted thereon
according to an embodiment of the present invention;

Fig. 2 is a sectional view taken along the line
I-I of Fig. 1;

Fig. 3 is a sectional view taken along the line
II-II of Fig. 1;

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

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

| Fig. 7 is a secticnal view taken along'the line
III-IIT of Fig. 6;
Fig. 8 is a sectional view taken along the line

IV-1V of Fig. 6;



ot her by the bonding nmaterial. According to a third aspect

of the present invention, there is provided a sem conductor

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

| ength preventing the bonding material from spreadi ng beyond a width

t hereof over the sem conductor chip-nmounting face and in a direction from
a contact point thereof to the bunps to a central part of the

sem conduct or chi p. AccordingsSte a fourth aspect of the present

I nvention, there is provided a sem conductor chip-nmounting board according
to any one of the first to third aspects, containing a mat eri al havi ng
a thermal expansion coefficient not smaller than that of silicon.
According to a fifth_,aspect of the resent invention, there is
provi ded a. seni conduct orf ¥hi p-Hrouddi n§ h%‘g?%r%{’é:coi’ﬁi nFho aF9NERREiAnalne

first to fourt S awing a glass transjtion point exceedi ng a
drying and a se (Tpoﬁgéj’fcé:r?prgr%%l réns?ug‘ftlf‘ﬁe S n%ror?'altcg'ﬁqawéh 2" SebTing
According to arsdith aspect of the present

Fig. 10 1is a diagram showing an injection
direction of the sealing resin in the conventional
semiconductor chip-mounting board;

Fig. 11 is a graph of a relation between a
temperature and the amount of thermal expansion/deformation
of the semiconductor chip-mounting board;

Fig. 12 is a diagram showing a deformatioq 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
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
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

drawings. The same parts or parts functicning the same are



imvention, there is provided a sem conductor chip-nounting

board accordi ng
seal i ng resin

to any one of the first to fifth aspects, wherein a
S injected between the sem conductor chip and the

sem conduct or chi p-nmounting board after the sem conductor chip is nounted
to the sem conductor chip-nmounting board, and the board has a gl ass
transition point exceeding a setting tenperature of the sealing resin.
According to a seventh aspect of the present invention, there is provided

a seni conduct or
si xt h aspects,

chi p-nmounting board according to any one of the first to

wherein the non-operatlég-el ectrode is forned of the sane

material as the electrodes on the circuit formation face of the
sem conductor chip in a process of formng the

designated by the same numerals in the drawings. A
semicenductor chip-mounting board will be described first.

Fig. 1 corresponds to Fig. 6 referred to above,
and Pigs. 2 and 3 are sectional views taken along the line
I-I and II-II in Fig. 1, respectively.

Non-operating -electrodes 105 are provided on a
circuit formation face 1a. of the semiconductor chip 1,
which are, e.g., test electrodes conventionally used for
testing a single body of the semiconductor chip and
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 nct enough in
count, or not present at required places, the non-operating
electrodes 105 may be formed with the use of the same
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 electrecdes 105, at the
semiconductor chip-mounting face 4a of a mnounting 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, haviﬁg

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



et ectrodes on the circuit formation face. According to an

eighth aspect of the present invention, there is provided a nethod for
nmounting a sem conductor chip to a sem conductor chip-nounting board

whi ch includes a seniconductor chip-nounting face with bonding |ands and a
circuit board-nounting face opposed to the sem conductor chip-nounting
face and electrically connected to a circuit board, the nethod conprising:
facing a circuit formation face of the sem conductor chip to the

sem conductor chip-nounting face; and electrically connecting
el ectrodes formed on the circuit forma7on face w th the bonding | ands,
and a non-operating el ectrode - 12 -

formed on the circuit formation face and functionally not related to the
sem conductor chip with a strengthening |and

electrode terminals 13 and non-operating electrodes 105 of
the semiconductor chip 1 is 120um equal to the foregoing
description.

In the thus-constituted semiconductor chip-
mounting board 104 and semiconductor chip 1, the non-
operating electrodes 105 and strengthening lands 103 are
bonded by the bonding material 7 wvia the bumps 6 in the
same manner as the electrode terminals 13 which are formed
on the circuit formation face la of the semiconductor chip
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
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
increased as above, whereby the bonding strength
therebetween can be enhanced. Even if the semiconductor
chip-mounting board 104 has a larger thermal expansion
ccefficient than silicon which is the material for the
semiconductor c¢hip 1, a thermal stress generated, for

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



for increasing a connection strength of the sem conductor chip onto the
sem conduct or chi p-nounting board, via a bonding material by a flip-chip

nount i ng net hod. According to a ninth aspect of the present
invention, there is provided a nmethod for nounting a sem conductor chip
according to the eighth aspect, including, after the sem conductor

chip is nounted to the sem conductor chip-nmounting board, form ng a sol der
resist at a part on the sem conductor chip-nounting face which is

separated a distance not smaller than a sumof a thickness of the

sem conductor chip and a gap betwsen the sem conductor chip-nounting

face and the circuit formation face froma projected position, onto the
sem conductor chip-mounting face, froma side face of the seniconductor
,chip in a direction opposite to the sem conductor chip.

Accordlng to a tenth asgect of thgﬁgresent i nvention, there is provided a

met hod for nolHPi RGUES &8nPeoRghcE Qﬂn%ﬁ%ﬁxﬁﬁRﬁ%ﬁ? FG the @P@ﬁ?ﬁ H§5§§t or
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st :lrfng&;gsfgépggngrdnzgéogaﬂe&mﬁt@ cﬁﬂbeqtlgihssérﬁnm% opidll hign
guality to the sericonductor chip-mounting board 104 of the
embodiment, achieving high productivity. The semiconductor
chip~mounting board 104 is formed of the conventionaily
used resin material and therefore can be manufactured
inexpensively.

Each of the bonding lands 102 and strengthening
lands 103 formed at the semiconductor chip-mounting face 4a
of the board i04 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
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 bunp 6 in the
prior art. On the cther hand, as shown in Fig. 3, each of
distances to end parts of the bonding 1land 102 and
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

material 7 can form the fillet to extend in a lengthwise



the sem conduct or chi p-nounting face.

13 -

According to an el eventh aspect of the present

invention, there'is provided a nethod for nounting a sem conductor chip
according to any one of the eighth to tenth aspects, wherein the

sem conduct or

chi p-nmounting board contains a material having a thernal

expansi on coefficient of not smaller than that of silicon, and has a
glass transition point exceeding a drying and a setting tenperatures of
t he bonding material, whereby the sealing resin is provided between the

sem conduct or
sem conduct or

chip and the sem conducter=chi p-nounting board after the
chip is nounted to the sem conductor chip-nmounting board,

setting tenperature of the sealing resin being exceeded by

direction of each of the bonding land 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
bonding land 7 can be prevented from forming the fillet by
spreading over the mounting face 4a with exceeding thé
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 wi of each of the
bonding land 102 and strengthening land 103. The above Lf1
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
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;
thereby achieving high productivity.

An inmprovement 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. 1i-13, the

glass transition point of the conventional semiconductor

a



the glass transition point of the sem conductor chip- nounting board.

According to a twelfth aspect of the present invention, there is provided

a net hod for

nmounting a sem conductor chip according to the eleventh

aspect, whereby, after the sealing resin is provided, t he

sem conduct or chi p-nounting board is nounted to the circuit board by a

sol der 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 follow ng description taken in conjunction with the preferred

- 14 - enbodi nents thereof with refarence to the acconpanying draw ngs,
I n whi ch:

chip-mounting board 4 is 115-120°C, i.e., lower than 126°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.

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.

¥When the above semico_nductor 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
bonding material 7 and sealing resin 8 can be decreased, so
that the warping of the mounting board 104 can be actually
measurad to be 100zm/100mn. The stresses acting to the
bonded parts between the bumps and lands can be reduced,
that is, the bonding reliability can be improved.

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

prevented from being mounted to the thermally ' warped



"Fig. 1 is a plan view of a sem conduct or chi p- nounting board with a
sem conduct or chip nounted thereon according to an enbodi nent of the

present invention; Fig. 2 is a sectional view taken along the
Fine 1-1 of Fig. 1; Fig. 3 is a sectional view taken along the
line 1I1-11 of Fig. 1; Fig. 4 is a diagramindicating a position
where a sealing resinis injected at the sem conductor chip- nounting
board in the enbodi nent of the present invention; ' Fig. 5is a

diagramindicating an injection start position and an injection direction
of the sealing resin in the sem cord@ater chi p-nounting board in the

enbodi nent of the present invention; Fig. 6 is a plan view
of a conventional sem conductor chip-nounting board with a sem conduct or
chip nmounted thereon; Fig. 7 i s a sectional view taken along the

line 1I11-111 of Fig Fi,%. IS a sectional view taken al ong
the |line |V_§g}ngcp01p$l§ctq;: ch:.p-mountl g board as in the prior art, the

bonded pa:ts can be improved in quality. Moreover, since
the semiconductor chip 1 is mounted and sealed prior to the
SMT mounting, the adhesion of dust to the semiconductor
chip 1 or remaining of £lux is not brought about. The
bended 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
the enbodiment, an arrangement gosition 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
4a, and the sealing resin 8 is provided between the
semiconductor chip 1 and the semiconductor chip-mounting
board 104. The solder resist ¢ 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
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 d1 of the semiconductor chip 1.
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Fig. 9 is a diagram of the conventional

sem conductor chip-nmounting board provided wWith a sealing resin;
Fig. 10 is a diagramshowing an injection direction of the sealing res
i'n the conventional seniconductor chip-nounting board; Fi g.

Is a graph of a relation between a

expansi on/ deformation of the sem conductor chip-nounting board;
Fig. 12 is a diagramshow ng a deformation of the seniconductor
chi p-mounting board in a process setting a bonding material; and
Fig. 13 is a diagramshow ng a deforsag2on of the sem conductor -
chi p-nounting board in a process setting the sealing resin

For injecting the sealing resin & 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 soldex resist 9 is 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,
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 board in a first aspect of
the present invention and the method for nounting a

semiconductor chip in an eighth aspect of the present

in
11

tenperature and the anount of thermnal



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Before the
description of the present invention proceeds, it is to be noted that |ike
parts are designated by |like reference nunerals throughout the

acconpanyi ng draw ngs. A sem conduct or chi p-nounting board and a
method for nounting a sem conductor chip to the sem conductor

chi p-nounting board in one enbodi nent of the present invention wll be
described below with reference to the draw ngs. The same parts or parts
functioning the sane are designated by the sane
nunerals in the draw ngs. A sem¥onductor chip-nmounting board will
be described first. Fig. 1 corresponds to Fig. 6 ref erred to
above,

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
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 vresulting, for example, from the difference of
thermal expansion coefficients of the seniconductor chip
and the semiconductor chip-mounting koard can be reduced
and can less influence the bonded parts between the
electrodes and the bonding 1lands. Accordingly, the
semiconductor chip-mocunting board enables the semiconductor
chip to be mounted with high quality, and accomplishes high
productivity.

The entire disclosure of Japanese Patent
Application No. 8-190505 £filed on July 1%, 1996, including
specification, clains, drawings, and summary are
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

apparent to those skilled in the art. Such changes and



and Figs. 2 and 3 are sectional views taken along the line I-I and II-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 electrodes conventionally used for testing a single
body of the sem conductor chip and functionally not related to the

sem conductor chip 1 after the sem conductor chip is nounted. 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 24mterial as that of the el ectrodes
13 when the electrodes 13 functionally necessary for the sem conduct or
chip 1 are forned. St r engt heni ng | ands 103 are

formed, correspondingly to the non-operating el ectrodes 105, at the

sem conductor chi.p=tpupting face 4a.of a younting board . 104 The |ands 103
are not el ectrﬁ@ggfggégﬁﬂﬁ t B5%t 5°ahe\MW#%s(’fﬁ°ah€sci]r’c‘i}i“cd%df’ot}iH‘ vHi®h

t he sem conduc chygp- ' b 1S ted. e

st rengt heni ng E?gﬁﬁsmf&g%le%#%%dqﬁv%gtﬁgﬁ [5435 as s@‘gvm' 1 E‘i% ag?e%daﬁ ng
a width wl of gOhens] Ghidss hendrdiai®ntneEaghonh Nt erval of the



-- 17 - el ectrode termnals 13 and non-operating el ectrodes 105 of the
sem conductor chip 1 is 120[err]mequal to the foregoing description

In the thus-constituted sem conductor chip- nounting board 104 and
sem conductor 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
same manner as the electrode termnals 13 which are fornmed on the circuit
formation face la of the sem conductor chip 1 and are functionally
necessary for the sem conductor chip 1 are bonded by the bonding nmateri al
7 via the bunps 6 with the bondi ng kapgs-102 which aLﬁ_Laned on the

sem conductor chip-nounting face 4a of ° the nounting board—164

correspondingly to the electrode terminals 13 Imﬂm”,”",””"””
Il
WHAT IS CLAIMED IS:

1. A seniconductor 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 methed to electrodes (13) formed at a
circuit formation face (1a) 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 1land (103) is further
provided at the semiconduétor -chip-mounting f;ce, 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-moﬁnting board.

2. A semiconductor éhip-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 land are
electrically connécted with each other by the bonding

material.

R

et Has Been Replaced
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el ectrically connected to the wiring on the circuit board.

6 is equal to the above-described one with reference to Fig. 7.
A count of bonded points of the sem conductor chip 1 and sem conductor

chi p-nmounting board 104 is increased as above, whereby the bondi ng

strength therebetween can be enhanced. Even if the sem conductor
chi p-nounting board 104 has a larger thermal expansion coefficient than

silicon which is the material for the semiconductor chip I, athermal

stress generated, for exanple, when the bonding nateri7l n i ted at

120[err] C for two kogss-to be set can m !{#&g @w&!ﬂméo
the bonded parts of the electrode termnals 13 and the Bonding™™ .
Thus, the sem conductor chip 1 can be nmounted with high

3. A semiconductor chip-mounting board according to
claim 2, wherein the 1lands and the strengthening 1land
formed on the semiconductor chip-mounting face are strip-
shaped extending radially to the mounted semiconductor
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
seniconductor chip.

4, A semiconductor chipfmounting board according to
any one of élaims 1-3, containing a material having a
thermal expansion coefficient not smaller than that of
silicon.

S. A semiconductor chip-mounting board according to
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 21-5, wherein a sealing resin (8) is
injected between the semiconductor chip and the
semiconductor chip-mounting koard 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.

R
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quality to the sem conductor chip-nounting board 104 of the enbodi nent,
achi eving high productivity. The sem conductor chip-nounting board 104 is
formed of the conventionally used resin naterial and therefore can be
manuf actured inexpensively. Each of the bonding | ands 102 and
strengthening |ands 103 fornmed at the sem conductor chip-nounting face 4a
of the board 104 is, as indicated in Fig. 3, extended |onger than in the
prior art towards the central part 107 of the sem conductor chip 1 froma
contact point 6¢c to the bunp 6. Mre speC|f|caIIy,‘éS‘dESCf+{E%L4u4iL__

reference to Fig. 8, the bonding | ard2?2 +s extended to the
central part of the sem conductor chip 1 fromthe co ’ ﬂ tmeen
the bonding land 2 and the bunp 6 in the prior art.

shown in Fig. 3, each of distances to end parts of the bondlng | and 102

and strengthening Iand 103 fron1the con poi nts 6 approxi.mat el y
85[ err] m accordi ng to t fe SEHISERAY Llp—moung}ﬁge HEddl G289 S

L1 oortact ool O@Par%Qmsszf’-ré;?f»meﬁ:m@fﬂ%ﬁ kA% B o
material 7 cangd Ofai-ﬁuls@ ble! legle téhn?é“ﬁ&'éefﬂai‘ %ﬂ%ﬁw Efectrodes 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 "thé
semiconductor chip to the semiconductor chip-mounting face;
and
electrically cecnnecting 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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direction of each of the bonding |Iand 102 and strengthening |and 103, as
represented by Lfl in Fig. 3. Therefore, even though the bonding | and 102
and strengthening Iand 103 have the width wl of the sanme value as in the
prior art, the bonding land 7 can be prevented fromforming the fillet by
spreadi ng over the nmounting face 4a with exceeding the wdth wl of each of
the bonding land 102 and strengthening Iland 103. A width wfl of the
bonding material 7 can be accordingly not larger than the width wl of each
of the bonding |and 102 and strengthening | and 103. Ihe.abgye—t%&—_fs———

approximately 50[err]m as one exanpke28 - Even when
termnals 13 are forned via a considerably narrowed d'm‘\“\‘“ ‘ﬁi “

sen conduct or

9. A method for mounting a semiconductor chip
according to claim 8, including, after +the semiconductor
chip is mounted to the semiconducter chip-mounting board,
forming a solder resist (9) at a part (109) con the
semiconductor chip-mounting face which is separated a
distance not smaller than a sum af 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-
mounting face, from a side face of the semiconductor chip
in a direction opposite to the semiconductor chip.

16. 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
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 wmethod for mounting a semiconductor chip
according to any one of «claims 8-10, vherein 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

material, whereby the sealing resin is provided between the



chip 1, the generation of shortcircuits between the adjacent bonding | ands
102 on the sem conductor chip- nounting face 4a or deterioration in

i nsul ating resistance can be prevented, while the sufficient fillet is
obt ai ned. The sem conductor chip-nounting board 104 enabl es the

sem conductor chip 1 to be nounted with high quality, thereby achieving

hi gh productivity. An inprovenent in materi al of the

sem conduct or

chip 1 with higher quallty wi || be described. mnth
reference to Figs. 11-13, the glass-teansition point’ ' "ﬂ:’!ﬁa@
sem conduct or - 20 -

board 4 is 115-120C, i.e., lower than 120[err]C which is the tenperature
to set the bonding material 7 or

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 sealing resin being exceeded by the glass transition
point of the semiconductor chip-mounting beoard.

12. A method for mounting a semiconductor chip
according to claim 11, whereby, after the sealing resih is
provided, the semiconductcr chip-mounting board is mounted

to the circuit board by a solder according to SMT.



sealing resin 8, and the above-described issues are hence inherent in the
prior art. On the other hand, the sem conductor chip-
nount i ng board 104 of the enbodi ment uses gl ass epoxy resin of a glass
transition point of 170[err]C. A thernmal expansion coefficient of the
board 104 is the sane 13ppmas in the prior art. When t he above
sem conduct or chi p-nmounting board 104 is used, since the glass transition
poi nt 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 +B6 -bonding material 7 and sealing
resin 8 can be decreased,- so that the warping of the nounting board 104
can be actual | %B%&Wé?'t'ﬁ“%é)@@é)%pﬂﬁm 100[ err]mm  The stresses acting

to the bondedTparts bet ween the bunps and | ands can be reduced, that is,

the bonding reTabE | PFyINENHON: ﬁd NDUCTOR CHIPMOUNRING BOAR
ETHOL, FOR,
enbodi nent, the sem conduct or m%asem conguzzt(:)o'; he

semi conduct or chip- nmounting bo
chi p-nmounting board 104 is nmounted to the circuit board by the SMI. Wth

the use of this nmethod, B ngerdiine@ihgondyslor (AbBP i s formed on a

semiconductor chip-mounting board (104) correspondingly to
a non-operating electrode (105) on a semiconductor chip
(1). The strengthening 1land and the non-operating
electrode are bonded with each other, thereby to improve a
bonding strength between the semiconductor chip and the

semiconductor chip-mounting board.

Figure 2.



prevented from being nounted to the thermally warped

- 21 - sem conduct or chi p-nounting board as in the prior art, the
bonded parts can be inproved in quality. Mor eover, since the

sem conductor chip 1 is nounted and sealed prior to the SMI nounting, the
adhesi on of dust to the sem conductor 498ip 1 or remaining 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
i nproved and costs can be reduced. In the sem conduct or

chi p-nmounting board 104 in the enbodi nent, an arrangenent position of the
solder resist to the sem conductor chip-nounting face 4a of the nounting
board 104 is devi sed. Specifically, as in Fig. 4, the

sem conduct or :
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chip 1 is bonded to the sem conductor chip-nounting face 4a, and the
sealing resin 8 is provided between the sem conductor chip 1 and the

sem conductor chip-nmounting board 104. The solder resist 9 is forned at a
part 109 of the nounting face 104a which is separated a distance r1 from
the end face | b of the sem conductor chig 1 at a projected position 108
onto the nounting face 4a in a dlrectlon opposite to the sem conductor
chip. The distance rl is not smaller than the sumof a gap d2 between the
mounting face 4a and the sem conductor chip 1 and a thickness dl1 of the
sem conductor chip 1. - 22 -

For injecting the sealing resin 8 by a dispenser, an injection start mark
11 is forned at the sem conductor chip-nounting face 4a to indicate a

position where to start
Fig 2
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to inject the sealing resin 8. In Fig. 5, a multi-chip nodule (MCM 10
having a plurality of sem conductor chips 1 nounted onto one

sem conductor chip-mounting board is illustrated. The sealing resin 8
is.injected along the arrow 12 fromthe injection start nmark 11 indicated
for every sem conductor chip 1. 3/8 Since the solder resist 9 is

arranged at the suitable position as above, the fillet of the sealing
resin 8 is forned froman upper face of the sem conductor chip 1, not
riding over the solder resist 9. Accordingly, the fillet of the sealing
resin 8 is fornmed sufficiently, 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 dpﬁfk?nggis i'nspected, the formati-on of the fillet can
be inspected in a short 'me’ by an automatic inspecting device, thus

i nproving productivity. As is fully described herei nabove,
according to the sem conductor chip-nmounting board in a first aspect of
the present invention and the nethod for nounting a sem conductor chip in

an eighth aspect<§ the7preseq3 {
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-2 23 - i nvention, not only the bonding |lands on the nounting board are
bonded with the el ectrodes on the sem conductor chip, but strengthening

| ands are provided on the nounting board to be connected with the

non- operati ng el ectrodes on the sem conductor chip and connected therein.
Therefore, a count of bonded points ggween the senmi conductor chip and

t he sem conduct or chi p-nounting board is increased, whereby the bonding
strength therebetween can be increased. The stress resulting, for
exanple, fromthe difference of thermal expansion coefficients of the
sem conductor chip and the sem conductor chip-nounting board can be
reduced and can less influence the bonded parts between the el ectrodes
and the bonding | ands. Accordingly, the sem conductor

chi p-mounti ng board enabl es the sem conduct or
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chip to be nounted wth high quality, and acconplishes high productivity.
The entire di scl osure of Japanese Patent Application No. 8-190505
filed on July 19, 1996, including specification, clainms, dr awi ngs,

and sunmmary are incorporated herein by reference inits entirety.

Al though the present invention has beeg,gully described in connection with
the preferred enbodinents thereof with reference to the acconpanying
drawings, it is to be noted that various changes and nodifications are
apparent to those skilled in the art. Such changes and

- 24 - nodi fications are to be understood as included within the scope
of the present invention as defined by the appended clainms unless they
depart therefrom
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New Proposed cl ai ns 13. A sem conductor chi p-nmounting board accordi ng
to claiml, wherein the strengthening | and fornmed on the

sem conductor chip-nmounting face is strip-shaped extending radially to
the mounted sem conductor chip in a length preventing the bonding
material from spreadi ng beyond a w dt her eof over the sem conduct or

chi p-nounting face, and in a direction froma 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
semn conduct or chi p-nounting _board, and the sem conductor chip-nounting
board has a gl ass transiti @/ jnﬁ?exceeding a setting tenperature of the
sealing resin so as to reduce differences of thermal expansion
coefficients at a setting of the bonding materi al .
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and the sealing resin, resulting in reduction of stresses acting to bonded
parts between the | ands and bunps on the el ectrodes. 14. A

sem conduct or chi p-nmounting board according to claima1,

wherein a strengthening land is provided at the sem conductor

chi p-nounting face, the strengthening 5?§d bei ng connected via a bonding
material to a non-operating electrode rmed on the circuit formation face

and functionally not related to the sem condutor chip, thereby
to increase a connection strength between the sem conductor chip and the
sem conduct or chi p-nounti ng board; wherein the strengthening

| and formed on the sem conductor chip-nounting face is strip-shaped
extending radially to the nounted sem conductor chip in a length
preventing the bonding material from spreading beyond a w dth thereof over

t he sem conduct or chip-nnugt?zy yqfe,
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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 the
sem conduct or chi p-nounting board has a glass transition point exceeding a
drylng and a setting tenperature of the bonding material. 15. A

sem conduct or chi p-nmounting board accordijag to claimil,

wherei n the sem conductor chip-nounting board contains a material having a
t hermal expansi on coefficient not smaller than that of silicon; and
wherei n the sem conductor chip-mounting board has a glass transition point
exceeding a drying and a setting tenperature of the bonding material.

16. A sem conductor chip-nmounting board according to claim1l,

wherei n the sem conductor chip-nounting board contains a material having
a thermal expansion coefficieq&_

rg. 12
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not snaller than that of silicon; and wherein a seéﬁﬁnqine5|n
I s provided between the sen1conductor chi p and t he senjeerdustor

chi p- nounti-rg—board,—and -t he semi conductor chi p- mount i nQEBLACEMENE SHEET

gl ass tr ceedlng a setsgng teqnﬂﬁﬁ&uﬁ£s~ne

resin. . Eﬁﬂ&”“ﬂ“ﬂﬂﬂ!lﬁﬂ 28 : nﬁ
. mount i ng chip according to claimS8, |nylu | g
sem conductor chip is nounted 4R BeosSEEEEMAYGOr chi

form ng a solder resist (9) at a part (109) on the se

chi p-mounting faqe whi @h Je%138RANLRLRE 2hiH-HARIE HPbHOE Ystemcci
a thickness of the sem conductor chip and a gap between t he sen1conductor

claim 1,

$HA, |

af t

wherein the strengthening land formed on the
semiéonductor chip-mounting face is strip-shaped extending
radially to ..the mounted semiconductor chip in a length
preventing the bonding material from spreading beyond a
width thereof over the semiconductor chip—mountinq face,
and in a direction from a contact point thereof to a bump
on the electrode to a central part of tbe semiconductor
chip; 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 temperatgre of
the sealing resin so as to reduce differences of thérﬁal
expansién coefficients a£'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 chip-mounting board according to

claim 1,
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 circuit formation face and
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proj ected

chi p- nDunL;_g_ngggﬁﬂ##jEiégrCUit formati on face from
position (108), onto the sem conductor chip- nounting fREp{ QiAo
face of tjﬂﬂ,ﬂﬂﬁ’m hip in a direction oppositg ta.t ﬁ{iﬁ: m]-asﬁér_a_e
semi condu ”ﬂm”m A net hod Z®r nourSubgitates pid idla re]
according to élafmB of 9 whereby, when a sealing res|n Ei jan 6#
between the sem conductor chip and the sem conductor chip nnuntlnq bo r

posi (] on oft i 4y rﬁwééiﬁ %’@é’%ﬁﬁeégé‘)g%kﬁ%@c S el

||ntn ph D-
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nmounting face. A net ho for unt| a.senic uc
accor di ng RQ)l%E@ea%%ea GPRNEFE R fﬁgt FEEET ¢ % %éﬁﬁééﬂluct

chi p- mounti ng, board contains a materi al expansi on

- coef f i ci entCIHP AR sHRF | T FRAAUGHRE GHERT ’P‘?'&%ﬁln‘é "ﬁ’é%' a gl ass

transition point exceeding a drying and a setting tenperatures of the
bonding material, wher®greHe | i pgresgthendngr o]ﬁrggd oGNP he g’

semiconductor chip-mounting face is strip-shaped extending
radially to the mounted seniconductor chip in a length
preventing the bonding material from spreading beyond a
width thereof over the semiconductor qhip—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 drving 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 thah 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 a material having a thermal expansion coefficient
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seniconduc%e#—eh#paénd—%he—seﬁiconductor chi p-nmounting board after the-
senlconductor to the sem conductor chip-ounti-ng-beard.—a
setting te Mﬁuuﬂﬂ eal ing resin being exceeded pWREPhACEHIIBNT SHES 7
transition conduct or2Zhi p- miutistitgtehsheet. §
nmet hod for nDuntlng a sem conductor chip according to.cljai
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after the sealing resin is provided, the sem conductor
i s. mount ednot0 sia@ 1@ ¢hiahn koA olfy sd 14@oder aartor di ng t

wherein a sealing‘resin is providé
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.



