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SPECIFICATION 

TITLE OF THE INVENTION 

Semiconductor Chip-Mounting Board And 

Mounting Method for Semiconductor Chip 

BACKGROUND OF 'l'HE INVENTroN 

'tro24-9o-5' 
IPoS ccpy 

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 

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 electronic 

microcircuit elements such as semiconductor chips or the 

like with electrode terminal parts on a circuit board. 

However, the recent hiqher 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. B~cause 

of this, a flip chip-mounting method is adopted lately 

whereby .bumps (projecting terminals) are formed on 

electrode terminals on the semiconductor chip and directly 
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connected with electrodes on the circuit board by a bonding 

material, and besides, a furthermore minute bonding and 

mounting technique to resin circuit boards with low cost 

performance is required. 

A semiconductor chip-mounting board having a 

semiconductor chip mounted according to the conventional 

flip chip-mounting method and a method for mounting a 

semiconductor chip to the semiconductor chip-mounting board 

will be described with reference to the drawings. 

Fig. 6 is a plan view of a conventional 

semiconductor chip-mounting board 4 with a semiconductor 

chip 1 mounted thereon. Fig. 7 is a sectional view taken 

along the line III-III of Fig. 6, and Fig. 8 is a sectional 

view taken along the line IV-IV of Fig. 6. A reference 

numeral 20 in E'iq. 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 electrically connect the semiconductor chip with a 

circuit board. 

on a circuit formation face la of the 

semiconductor chip 1 are formed electrode terminals 13 via 

an interval of 120µm in a peripheral part of the 

semiconductor chip 1. The electrode terminals 13 which are 

necessary for general functions of the semiconductor chip 

are provided with bumps ~ each having a two-step projection 
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of a large diameter part 6a and a small diameter part 6b. 

The bump 6 is formed of gold of 75µln larger diameter and 

45µ.m height. 

on the other hand, the conventional semiconductor 

chip-mounting board 4 is formed of glass epoxy resin, 

having a thermal expansion coefficient 0£ 13ppm and a glass 

transition point of ll5-120°c. Strip-shaped bonding lands 

2 are formed every 120µm at positions of the semiconductor 

chip-mounting face 4a cf the board 4 corresponding to 

electrode terminals 13 formed on the semiconductor chip 1. 

A width w2 of the bondinq land is 501-'m· As indicated in 

Fig. s, 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 35µm. Moreover, as shown in Fig. 9, a 

solder resist 9 is formed a distance r2 separated from an 

end face lb of the ser.iiconduetor chip 1 at the 

semiconductor chip-mounting face 4a of the board 4. The r2 

is conventionally 200µm. 

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 

semiconductor chip 1 functionally required for the normal 
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operation, that is, terminals necessary for 

inputting/outputting signals to the circuit board via the 

mounting board 4. A bonding material 7 of conductive resin 

paste mainly composed of silver is previously transferred 

by a thickness of approximately lOµm to the bumps 6. 

Meanwhile, the semiconductor chip-mounting board 

4 is mounted to the circuit board according to the surface 

mountinq technology (SMT), which is cleaned thereafter. 

Then, in Fig. 6, the semiconductor chip 1 havinq 

the bumps 6 to which the bonding material 7 is transferred 

is electrically bonded by the bonding material 7 via 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 a is 

suitably selected depending on a shape of the semiconductor 

chip 1 or a distance to the peripheral lands. 
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The conventional semiconductor chip-mounting 

board 4 in the structure and the mounting method have the 

following disadvantages. 

Since a bonding strength between the bump 6 of 

the semiconductor chip l 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 wf 2 larger than the width w2 of the bondinq 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 lOOµm and the 

length Lf 2 is SO~m. 

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 sealinq resin 8 is heated and set after the 

semiconductor chip l is mounted onto the mountinq board 4, 

a stress is generated due to a difference of thermal 

expansion coefficients of the mountinq board 4 and the 

semiconductor chip 1. This stress acts to a bonded part 
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between the bump 6 and the bondinq land 2 where the bonding 

strength is small as discussed above, and consequently, a 

resistance value at the bonded part might be increased or 

the bonded part might be disconnected. 

The semiconductor chip-mounting board 4 uses the 

material ~ainly 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 (T9), a thermal expansion 

coefficient al 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 Fiq. 11, whereby a deformation amount of the board 

4 becomes large. 

·The semiconductor chip-mounting board 4 with the 

semiconductor chip 1 ·mounted is passed through the 

dryinq/settinq 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 is set, the semiconductor 

chip-mounting :board 4 warps to be a semiconductor chip­

mounting board 4' shown in Fig. 12. 

Moreover, the sealinq resin s injected between 

the mounting board 4 and the semiconductor chip 1 after the 

above drying/setting process is subjected to the setting 
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process at 120°c for two hours. When the temperature 

decreases from 120°C after the sealing resin 8 is set, the 

semiconductor chip-mounting board 4 warps to be a 

semiconductor chip-mountir.9 board 4 11 shown in Fig. 13. 

When the mounting board 4 is mounted to the 

circuit board by the SMT prior to the above setting 

processes of the bonding material 7 and sealing resin 8 1 

the temperature of the mountin9 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 se111iconductor 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 el<pansion 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 arranged in the vicinity of 

the end face lb 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 s onto the solder resist 9, the solder resist 
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9 might be separated during an environmental test from the 

sealing resin s at an interface. therebetween, which is an 

important issue from the viewpoint of product quality. 

When the sealing by the sealing resin s 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 recoqnize the injection 

opening and inspect the formed fillet of the sealing resin 

a, thereby disadvantaqeously decreasing productivity. 

If leadless semiconductor chips conformed to the 

SMT and conventional lead components are mixedly arranged 

at the mountinq board, since the SMT is carried out first, 

the semiconductor chip-mounting board 4 warps in the 

heatinq 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 mi9ht 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 h~s for its object to provide a 
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semiconductor chip-mounting beard enabling high-quality 

mounting of semiconductor chips with hiqh productivity and 

a mounting 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-mounting board which 

includes a semiconductor chip-mounting .face where bonding 

lands are formed and electrically connected in a flip chip­

mountinq method to electrodes formed at a circuit formation 

face of a semiconductor chip, and a circuit board-mounting 

face opposed to the semiconductor chip-mounting face and 

electrically connected to a circuit board, wherein a 

strengthening land is further provided at the semiconductor 

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 

semiconductor chip-mounting beard. 

Accordinq 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 

are provided with bumps, via which the electrodes and the 
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lands, and the non-operating electrode and the 

strengthening land are electrically connected with each 

other by the bonding material. 

Accordinq 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 chip, in a length preventing the 

bonding material from spreading beyond a width thereof over 

the se:niconductor chip-:mcuntinq 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 

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 

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-mountin9 
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board accordinq 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 t9 sixth aspects, 

where.in 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. 

According to an eighth aspect of the p:resent 

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 

bondinq 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 

semiconductor chip-mounting face; and electrically 

connecting electrodes formed on the circuit formation face 

with the bonding lands, and a non-operating electrode 
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formed on the circuit formation face and functionally not 

related to the semiconductor chip with a strengthening land 

for increasing a connect ion strength of the semiconductor 

chip onto the semiconductor chip-mounting board, via a 

bonding material by a flip-chip mounting method. 

According to a ninth aspect of the present 

invention, there is provided a method for mounting a 

semiconductor chip according to the eighth aspect, 

including, after the semiconductor chip is mounted to the 

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 

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 ~ tenth aspect of the present 

invention, there is provided a method for mounting a 

semiconductor chip ~ccording to the eiqhth 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. 
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According to an eleven~ aspect of the present 

invention, there is provided a method for mountinq a 

semiconductor chip according to any cne of the eighth to 

tenth aspects, wherein the semiconductor chip-mounting 

board contains a mate:rial havin9 a thermal expansion 

coefficient of not smaller than that of silicon, and has a 

glass transition point exceeding a drying and a sett.ing 

temperatu~es ot 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 semiconductor chip­

mounting board. 

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 sealinq resin is provided, the 

semiconduct~r chip-mounting boa.rd 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 
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embodiments thereof with reference to the accompanying 

drawings, in which: 

Fiq. l is a plan view of a semiconductor chip­

mounting board with a semiconductor chip mounted thereon 

according to an er.bodiment of the present invention; 

Fiq. 2 is a sectional view taken along the line 

I-I of Fig. l; 

Fiq. 3 is a sectional view taken alonq the line 

II-II of Fig. 1; 

Fig. 4 is a diagram indicating a position where a 

sealing resin is injected at the semiconductor chip­

mountinq 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; 

Fiq. 6 is a plan view of a conventional 

semiconductor chip-mounting board with a semiconductor chip 

mounted thereon; 

Fiq. 7 is a sectional view taken along the line 

III-III of Fig. 6; 

Fiq. B is a sectional view taken along the line 

IV-IV of Fig. 6; 
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Fiq. 9 is a diagram cf the conventional 

semiconductor chip-mounting board provided with a sealin9 

resin; 

Fig. 10 is a diagram showing an injection 

direction of the sealing resin in the conventional 

semiconductor chip-mounting board; 

Fiq. 11 is a qraph 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 deformation of the 

semiconductor chip-mounting board in a process setting a 

bonding material; and 

Fiq. 13 is a diagram showing a deformation of the 

semiconductor chip-mounting board in a process setting.· the 

sealinq 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 like reference numerals throughout the ~ccompanyin9 

drawings. 

A semiconductor chip-!nountinq 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 functicninq the same are 
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designated by the same numerals in the drawinqs. A 

semiconductor chip-mounting board will be described first. 

Fig. 1 corresponds to Fig. 6 ref erred to above, 

and Figs. 2 and 3 are sectional views taken along the line 

I-I and II-II in Fiq. l, respectively. 

Non-operating ·electrodes 105 are provided on a 

circuit formation face la of the semiconductor chip 1, 

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

testinq a single body of the semiconductor chip and 

functionally not related to the semiconductor chip l after 

the se.'l\iconductor chip is mounted. If the non-operatinq 

electrodes 1.05 are not present at all or net enough in 

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

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 l are 

formed. 

Strengthening lands 103 are formed, 

correspondingly to the non-operatinq electrodes lOS, at the 

semiconductor chip-mounting face 4a of a mounting board 

104. The lands 103 are not electrically connected to a 

wiring on the circuit board to which the semiconductor 

chip-mounting board 104 is mounted. The strengthening 

lands 103 are formed like strips as shown in Fi9. 1, having 

a width wl of SOµm in the embodiment. Each interval of the 
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electrode terminals 13 and non-operating electrodes 105 of 

the sE!lniconductor chip 1 is l20pm equal to the foregoing 

description. 

In the thus-constituted semiconductor chip­

mountin9 board 104 and semiconductor chip l, the non­

operatin9 electrodes 105 and strengthening lands 103 are 

bonded by the bondinq material 7 via 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 Fiq. 7. 

A count of bonded points of the semiconductor 

chip l 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 

coefficient than silicon which is the material for the 

semiconductor chip 1, a thermal stress generated, for 

example, when the bonding material 7 is heated at 120°C for 
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two hours to be set can be less applied to the bonded parts 

of the electrode terminals 1:3 and the bonding lands 1a2 • 

Thus, the semiconductor chip 1 can be mounted with high 

quality to the semiconductor chip-mounting board 104 of the 

embodiment, achieving high productivity. The semiconductor 

chip-m.ountinq board 104 is formed of the conventionally 

used resin material and therefore can be 111anufactured 

inexpensively. 

Each of the bondinq lands 102 and strengtheninq 

lands 103 formed at the semiconductor chip-mounting face 4a 

of the board 104 is, as indicated in Fig. 3, extended 

longer than in the prior art towards the central part 107 

of the semiconductor chip l from a contact point 6c to the 

bump 6. More specifically, as described with reference· to 

Fig. 8 f the bondinq land 2 is extended 3 5µm ( =L2) to the 

central part of the semiconductor chip 1 from the contact 

point 6c between the bondinq land 2 and the bump 6 in the 

prior art. On the other hand, as shown in Fiq. 3, each of 

distances to end parts of the bonding land 102 and 

strengthening land 103 from the contact points 6c is 

approximately 85µm according to the embodiment. 

Since the distances from the contact points 6c to 

the end parts of the bonding land 102 and strenqthening 

land 103 are made larger than in the prior art, the bondinq 

material 7 can form the fill et to extend in a lengthwise 
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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 the 

width w1 of ·each of the bonding land 102 and strengthening 

land 103. A width wfl of the bonding material 7 can be 

accordingly not larqer than the width wl of each of the 

bonding land 102 and strenqtheni~q land 103. The above Lfl 

is approximately SOµm, as one example. 

Even when the electrode terminals l.J are f Orllled 

via a considerably·· narrowed distance on the semiconductor 

chip 1, the generation of shortcircuits between ··the 

adjacent bonding lands 102 on the semiconductor chip­

mountinq 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 hi9h quality, 

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 

glass· transition point of the conventional selT\iconductor 
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chip-mounting board 4 is 11s-120°c, i.e., lower than l20°C 

which is the temperature to set the bonding material 7 or 

sealing resin a, 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 9lass epoxy resin 

of a glass transition point of 170°C. A thermal expansion 

coefficient of the board 104 is the same l3ppm as in the 

prior art. 

When the a:bov~ semiconductor chip-mountinq board 

104 is used, since the qlass transition point of the board 

104 is higher than the set temperature of the bonding 

material ; and sealing resin a, the differences of the 

thermal expansion coefficients at the setting times of .the 

~ondinq material 7 and sealing resin 8 can be decreased, so 

that the warping of the mounting board 104 can be actually 

measured to be 100,um/ lOOmm. The stresses actinq 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 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 

prevented from being mounted to the thermally · warped 



- 21 -

semiconductor chip-mounting board as in the prior art, the 

bonded parts 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 l or remaininq of flux is not brought about. The 

bonded parts can be accordinqly 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 embodiment, an arrangement position of the solder 

r·esist to the semiconductor chip-mounting face 4a of the 

mounting board 104 is devised. 

Specifically, as in fig. 4 r the semiconductor 

chip l is bonded to the semiconductor chip-mounting face 

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

semiconductor chip 1 and the semiconductor chip-mounting 

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

the mounting face 104a which .is separated a distance rl 

from the end face lb 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 qap d2 between the 

mounting face 4a and the semiconductor chip l and a 

thickness dl of the semiconductor chip 1. 
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For inject~ng the sealinq resin s 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 sealinq resin s. In Fi9. 5, a multi-chip 

module (MCM) 10 having a plurality of semiconductor chips 1 

mounted onto one semiconductor chip-~ountinq board is 

illustrated. The sealing resin 8 is injected alon9 the 

arrow 12 from the injection start mark 11 indicated for 

every semiconductor chip l. 

Since the solder resist 9 is arranged at the 

suitable position as above, the fillet of the sealing resin 

a 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 ll enables to clearly 

recognize an injection start position and an injection 

direction of the sealing resin a. Therefore, when ·thg 

sealin9 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 mounting a 

semiconductor chip in an eighth aspect of the present 
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invention, not only the bonding lands on the mounting board 

are :bonded with the electrodes on the semiconductor chip, 

but strengtheninq 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 J;>onding strength there:between can be increased. The 

stress resulting, for example, from the difference of 

thermal expansion coefficients of the semiconductor chip 

and the semiconductor chip-mounting board can be reduced 

and can less influence the bonded parts between the 

electrodes and the bonding lands. Accordingly, the 

semiconductor chip-mounting board enables the semiconductor 

chip to be mounted with high quality, and accomplishes hiqh 

productivity. 

The entire disclosure of Japanese Patent 

Application No. 8-19050~ filed on July 19, 1996, including 

specification, claims, 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 ~he accompanying drawings, it is 

to be noted that various changes and modifications are 

apparent to those skilled in the art. such chanqes and 
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modifications are to be understood as included within the 

scope of the present invention as defined by the appended 

claims unless they depart therefrom. 
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C L M S * 
WHAT IS CLAIMED IS: 

J.. A semiconductor ch ip-m'ounting board which 

includes a semiconductor chip-mounting face (4a) where 

bonding lands (2) are formed and electrically connected in 

a flip chip-mounting method to electrodes (13} formed at a 

circuit formation face (1a) of a semiconductor chip (l), 

and a circuit board-mountinq face (4b) opposed to the 

semiconductor chip-mountinq face and electrically connected 

to a circuit board, 

wherein a strengthening land (103) is further 

provided at the semiconductor chip-mounting face, the 

strengthening land being connected via· a bonding material 

(7) to a non-operatin9 electrode (105) formed on the 

circuit formation face and functionally not related to.the 

semiconductor chip, thereby to increase a connection 

strength between the semiconductor chip and the 

semiconductor chip-mounting board. 

2. A semiconductor chip-mounting board according to 

claim 1, wherein the electrode and the non-operatin9 

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 connected with each other by the bonding 

material. 
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3. A semiconductor chip-mountinq board according to 

claim 2, wherein the lands and the strengthening land 

formed on the semiconductor chip-mounting face are strip­

shaped extending radially to the mounted semiconductor 

chip, in a length 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. 

4 • A semiconductor chip-111ounting :board according to 

any one of claims 1-3, containing a material having a 

thermal expansion coefficient not smaller than that of 

silicon. 

S. A semiconductor chip-mounting board accordinq 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-lnou~ting board according to 

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

injected between the semiconductor chip and the 

semiconductor chip-mountinq :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-ltlountinq 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. 

a. A method for mounting a semiconductor chip (1) to 

a semiconductor chip-mountinq board which includes a 

semiconductor chip-mounting face (4a) with bonding lands 

(2) and a circuit board-mountincj face (4b) opposed to the 

semiconductor chip-mounting face and electrically connected 

to a circuit board, 

the method comprisinq: 

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 increasinq 

a connection strength of the semiconductor chip onto the 

semiconductor chip-mountinq 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 a, including, after the semiconductor 

chip is mounted to the semiconductor chip-mounting board, 

forming a solder resist (9) at a part (109) en the 

semiconductor chip-mounting face which is separated a 

distance not smaller than a swn o-f a thickness of the 

semiconductor chip and a gap between the semiconductor 

chip-mounting face and t.11e 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. 

10. A method for mounting a semiconductor chip 

accordin9 to claim 8 or 9, whereby, when a sealing resin 

(8) is provided between tl'le se.."niconductor chip and ·the 

semiconductor chip-mounting board, an injection start mark 

(11} enabling recoqnition of an injection start position of 

the sealing resin is formed at the semiconductor chip­

mountin9 face. 

l.1. A method for mount-in9 a semiconductor chip 

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 

material, whereby the sealinq resin is provided between the 
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semiconductor chip and the semiconductor chip-mountinq 

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. 

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. 


