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ABSTRACT 
A first insulating film is applied onto a joining face of a 
semiconductor device including a connection terminal on a 
joining face , and the connection terminal is embedded inside 
the first insulating film . The second insulating film is formed 
on a joining target face of a joining target , which includes a 
connection target terminal on the joining target face , and the 
connection target terminal is embedded inside the second 
insulating film . The semiconductor device and the joining 
target are joined together by applying pressure and causing 
the semiconductor device and the joining target to make 
contact with each other . 
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SEMICONDUCTOR DEVICE MOUNTING FIG . 1B is a diagram illustrating a semiconductor device 
METHOD mounting method according to the first exemplary embodi 

ment of technology disclosed herein . 
CROSS - REFERENCE TO RELATED FIG . 1C is a diagram illustrating a semiconductor device 

APPLICATION 5 mounting method according to the first exemplary embodi 
ment of technology disclosed herein . 

This application is based upon and claims the benefit of FIG . 1D is a diagram illustrating a semiconductor device 
priority of the prior Japanese Patent Application No . 2015 mounting method according to the first exemplary embodi 
063252 , filed on Mar . 25 , 2015 , the entire contents of which ment of technology disclosed herein . 

10 FIG . 2A is a diagram illustrating a semiconductor device are incorporated herein by reference . mounting method according to a comparative example . 
FIELD FIG . 2B is a diagram illustrating a semiconductor device 

mounting method according to the comparative example . 
FIG . 2C is a diagram illustrating a semiconductor device The embodiments discussed herein are related to a semi mounting method according to the comparative example . conductor device mounting method . FIG . 3 is a diagram illustrating a state of surroundings of 

BACKGROUND a connection terminal and a connection target terminal . 
FIG . 4A is a diagram illustrating a semiconductor device 

mounting method according to a second exemplary embodi The following technology is known in relation to semi · 20 ment of technology disclosed herein . conductor device mounting methods . For example , a mount FIG . 4B is a diagram illustrating a semiconductor device 
ing method is known in which a semiconductor chip that is mounting method according to the second exemplary 
formed with an insulating adhesive layer so as to embed a embodiment of technology disclosed herein . 
bump electrode on the circuit upper face is prepared , and the FIG . 4C is a diagram illustrating a semiconductor device 
semiconductor chip is pressure bonded to a mounting board , 25 mounting method according to the second exemplary 
with an anisotropic adhesive layer interposed between the embodiment of technology disclosed herein . 
insulating adhesive layer and a planar electrode of the FIG . 4D is a diagram illustrating a semiconductor device 
mounting board . mounting method according to the second exemplary 

Moreover , mounting technology is known in which a embodiment of technology disclosed herein . 
flexible circuit board and a printed circuit board are pressed 30 FIG . 4E is a diagram illustrating a semiconductor device 
together , with an anisotropic film and an insulating paste in mounting method according to the second exemplary 
between , and a circuit electrode of the flexible circuit board embodiment of technology disclosed herein . 
is joined to a circuit electrode of the printed circuit board . FIG . 4F is a diagram illustrating a semiconductor device 

mounting method according to the second exemplary 
RELATED PATENT DOCUMENTS 35 embodiment of technology disclosed herein . 

FIG . 5 is a diagram illustrating a state of surroundings of 
Japanese Patent Application Laid - open ( JP - A ) No . 2009 connection terminals and connection target terminals when 

147231 JP - A No . 2011 - 181586 semiconductor device mounting method is performed 
according to the second exemplary embodiment of technol 

SUMMARY 40 ogy disclosed herein . 
FIG . 6 is a diagram illustrating a semiconductor device 

According to an aspect of the embodiments , a semicon mounting method according to another exemplary embodi 
ductor device mounting method includes : applying a first ment of technology disclosed herein . 
insulating film onto a joining face of a semiconductor device FIG . 7A is a plan view viewed from a joining face side of 

45 a semiconductor device according to an exemplary embodi having a connection terminal on the joining face , and ment of technology disclosed herein . 
embedding the connection terminal inside the first insulating FIG . 7B is a plan view viewed from a joining target face film ; applying a second insulating film onto a joining target side of a mounting board according to an exemplary 
face of a joining target having a connection target terminal embodiment of technology disclosed herein . 
on the joining target face , and embedding the connection 50 FIG . 8A is a diagram illustrating a semiconductor device 
target terminal inside the second insulating film ; and apply mounting method according to a third exemplary embodi 
ing pressure that causes the connection terminal and the ment of technology disclosed herein . 
connection target terminal to contact each other , and joining FIG . 8B is a diagram illustrating a semiconductor device 
the semiconductor device to the joining target . mounting method according to the third exemplary embodi 

The object and advantages of the invention will be 55 ment of technology disclosed herein . 
realized and attained by means of the elements and combi FIG . 8C is a diagram illustrating a semiconductor device 
nations particularly pointed out in the claims . mounting method according to the third exemplary embodi 

It is to be understood that both the foregoing general ment of technology disclosed herein . 
description and the following detailed description are exem FIG . 8D is a diagram illustrating a semiconductor device 
plary and explanatory and are not restrictive of the inven - 60 mounting method according to the third exemplary embodi 

ment of technology disclosed herein . 
FIG . SE is a diagram illustrating a semiconductor device 

BRIEF DESCRIPTION OF DRAWINGS mounting method according to the third exemplary embodi 
ment of technology disclosed herein . 

FIG . 1A is a diagram illustrating a semiconductor device 65 FIG . 9A is a diagram illustrating a semiconductor device 
mounting method according to a first exemplary embodi - mounting method according to a fourth exemplary embodi 
ment of technology disclosed herein . ment of technology disclosed herein . 

tion . 
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FIG . 9B is a diagram illustrating a semiconductor device ( mounting load ) , with Karman vortices readily arising in the 
mounting method according to the fourth exemplary vicinity of the connection terminals . As a result , the risk of 
embodiment of technology disclosed herein . spaces ( voids ) being generated increases in the vicinity of 

FIG . 9C is a diagram illustrating a semiconductor device the connection terminals , with concern that reliability may 
mounting method according to the fourth exemplary 5 fall . 
embodiment of technology disclosed herein . Explanation follows regarding an exemplary embodiment 

FIG . 9D is a diagram illustrating a semiconductor device of technology disclosed herein , with reference to the draw 
mounting method according to the fourth exemplary ings . Note that in each of the drawings , identical or equiva 
embodiment of technology disclosed herein . lent configuration elements and portions are allocated the 

FIG . 10 is a diagram illustrating a state of surroundings of 10 same reference numeral 
connection terminals and connection target terminals when 
a semiconductor device mounting method according to the First Exemplary Embodiment 
fourth exemplary embodiment of technology disclosed 
herein is performed . FIG . 1A to FIG . 1D are diagrams illustrating a mounting FIG . 11A is a diagram illustrating a semiconductor device 15 method for a semiconductor device according to a first mounting method according to a fifth exemplary embodi exemplary embodiment of technology disclosed herein . The ment of technology disclosed herein . 

FIG . 11B is a diagram illustrating a semiconductor device mounting method according to the present exemplary 
mounting method according to the fifth exemplary embodi embodiment mounts a semiconductor device 10 to a mount 
ment of technology disclosed herein . 20 ing board 20 using an NCF method . 

FIG . 11C is a diagram illustrating a semiconductor device As an example , the semiconductor device 10 is configured 
mounting method according to the fifth exemplary embodi - by a semiconductor chip installed with a circuit for imple 
ment of technology disclosed herein . menting a specific function . A joining face S11 of the 

FIG . 11D is a diagram illustrating a semiconductor device semiconductor device 10 that is to be joined to the mounting 
mounting method according to the fifth exemplary embodi - 25 board 20 includes plural connection terminals 12 protruding 
ment of technology disclosed herein . from the joining face S11 . The plural connection terminals 

FIG . 12 is a plan view illustrating a state of a joining face 12 are disposed , for example , in a lattice pattern on the 
side of a semiconductor device according to the fifth exem joining face S11 . Each of the connection terminals 12 is , for 
plary embodiment of technology disclosed herein . example , configured by a protruding electrode , such a solder 

FIG . 13 is a plan view illustrating a state of a joining face 30 bump , a gold bump , or a copper bump . Note that the 
side of a semiconductor device according to the fifth exem semiconductor device 10 is an example of a semiconductor 
plary embodiment of technology disclosed herein . device of technology disclosed herein , and the connection 

terminal 12 is an example of a connection terminal of 
DESCRIPTION OF EMBODIMENTS technology disclosed herein . 

35 The mounting board 20 is a joining target for joining the 
An under - filling method , in which a liquid - state under - semiconductor device 10 onto , and may , for example , be 

filler is infilled into a space between a semiconductor device configured by a printed substrate , a silicon interposer , or a 
and a mounting board after mounting the semiconductor on semiconductor chip . The mounting board 20 includes plural 
the mounting board , is a known method of mounting a connection target terminals 22 on a joining target face S21 
semiconductor device , having a protruding electrode such as 40 protruding from the joining target face S21 , and the joining 
a bump as a connection terminal , to a mounting board . In target face S21 joins to the semiconductor device 10 . The 
this under - filling method , as the surface area of the semi - plural connection target terminals 22 are arrayed according 
conductor device increases , it becomes difficult to infill the to the array of the connection terminals 12 of the semicon 
under - filler without causing a space ( void ) to arise between ductor device 10 . Note that the mounting board 20 is an 
the semiconductor device and the mounting board . 45 example of a joining target of technology disclosed herein , 
However , NCF methods are known in which , in a state in and the connection target terminal 22 is an example of a 

which an insulating film known as a non - conductive film connection target terminal of technology disclosed herein . 
( NCF ) is interposed between a semiconductor device and a Initially , an NCF 30 is applied onto the joining face S11 
mounting board , pressure is applied to press the semicon of the semiconductor device 10 ( FIG . 1A ) . The NCF 30 is 
ductor device against the mounting board , and the connec - 50 an insulating film configured including a thermosetting resin 
tion terminal of the semiconductor device is joined to a such as an epoxy resin . The NCF 30 is applied onto the 
connection target terminal of the mounting board . NCFs are joining face S11 of the semiconductor device 10 in a state in 
for example , applied onto a joining face of semiconductor which the NCF 30 is softened by heating to a specific 
devices such that the connection terminal of the semicon - temperature lower than the thermosetting temperature . Each 
ductor device is covered . NCF methods enable the risk of a 55 of the connection terminals 12 is embedded within the NCF 
space ( void ) being created to be reduced compared to 30 due to the NCF 30 being softened . Note that although a 
under - filling methods . state in which the connection terminals 12 , including their 

However , in NCF methods , the pressure ( mounting load ) leading ends , are entirely embedded in the NCF 30 is 
needed to join the connection terminals of the semiconduc - illustrated in FIG . 1A , the leading end of each of the 
tor device and the mounting board together is larger than in 60 connection terminals 12 may be exposed from the NCF 30 . 
under - filling methods . As the surface area of the semicon - The NCF 30 employed has a thickness T1 equal to the height 
ductor device to be mounted increases , a greater mounting h1 of the connection terminal 12 , or is slightly thicker than 
load is needed , and the maximum mounting load that a chip the height hl of the connection terminal 12 . Namely , the 
bonder can supply is sometimes exceeded . The use of mounting load needed to join the semiconductor device 10 
low - viscosity NCF may be considered in response to this 65 and the mounting board 20 can be reduced as the thickness 
issue . However , when low - viscosity NCF is employed , the of the portion of the NCF 30 covering the leading ends of the 
flow rate of the NFC increases when applying pressure connection terminals 12 ( T1 - hl ) is set thinner . 
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The NCF 30 may be applied onto a semiconductor device Note that in cases in which the connection terminals 12 and 
10 that is in a wafer state prior to dicing , or may be applied the connection target terminals 22 are joined together by 
onto a semiconductor device 10 that has been cut into a chip pressure bonding , ultrasonic waves may be applied to the 
by dicing . Note that the NCF 30 is an example of a first semiconductor device 10 from the bonding tool 100 . Then , 
insulating film of technology disclosed herein . 5 the NCF 30 and 40 are cured by continuing to supply heat 
Next , an NCF 40 is applied onto the joining target face from the bonding tool 100 . 

S21 of the mounting board 20 ( FIG . 1B ) . The NCF 40 is an Then , the bonding tool 100 is elevated to release the hold 
insulating film configured including a thermosetting resin on the semiconductor device 10 , and mounting of the 
such as an epoxy resin , similar to the NCF 30 applied onto semiconductor device 10 to the mounting board 20 is 
the semiconductor device 10 . The NCF 40 may be config - 10 completed . The thickness T1 of the NCF 30 is the same as 
ured including the same resin as the NCF 30 . The NCF 40 the height hl of the connection terminals 12 , or thicker . The 
is applied onto the joining target face S21 of the mounting thickness T2 of the NCF 40 is the same as the height h2 of 
board 20 in a state in which the NCF 40 is softened by the connection target terminals 22 , or thicker . The NCF 
heating to a specific temperature lower than the thermoset - therefore infills between the semiconductor device 10 and 
ting temperature . Each of the connection target terminals 22 15 the mounting board 20 without leaving gaps . 
is embedded within the NCF 40 due to the NCF 40 being FIG . 2A to FIG . 2C are diagrams illustrating a mounting 
softened . Note that although a state in which the connection method for a semiconductor device according to a compara 
target terminals 22 , including their leading ends , are entirely tive example . The mounting method according to the com 
embedded in the NCF 40 is illustrated in FIG . 1B , the parative example differs from the mounting method accord 
leading end of each of the connection target terminals 22 20 ing to the technology disclosed herein in that an NCF is 
may be exposed from the NCF 40 . The NCF 40 employed applied onto the semiconductor device 10 , but is not applied 
has a thickness T2 equal to the height h2 of the connection to the mounting board 20 . 
target terminal 22 , or is slightly thicker than the height h2 of Initially , an NCF 30X is applied onto the joining face S11 
the connection target terminal 22 . Namely , the mounting of the semiconductor device 10 ( FIG . 2A ) . The thickness T3 
load needed to join the semiconductor device 10 and the 25 of the NCF 30X employed in the mounting method of the 
mounting board 20 can be reduced as the thickness of the comparative example is a thickness equivalent to the 
portion of the NCF 40 covering the leading ends of the summed height of the height hl of the connection terminals 
connection target terminals 22 ( T2 - h2 ) is set thinner . More - 12 and the height h2 of the connection target terminals 22 , 
over , the summed thickness of the thickness of the portion or thicker ( T32h1 + h2 ) . In cases in which NCF is applied 
of the NCF 30 covering the leading ends of the connection 30 onto the semiconductor device 10 alone , the thickness T3 of 
terminals 12 ( T1 - h1 ) and the thickness of the portion of the the NCF 30X needs to be at least equivalent to the summed 
NCF 40 covering the leading ends of the connection target height of the height hl of the connection terminals 12 and 
terminals 22 ( T2 - h2 ) is preferably thinner than the smaller the height h2 of the connection target terminals 22 in order 
out of the out of the height of the connection terminals 12 for NCF to infill between the semiconductor device 10 and 
( hl ) and the height of the connection target terminals 22 35 the mounting board 20 without leaving gaps after mounting . 
( h2 ) . Note that the NCF 40 is an example of a second Namely , the thickness T3 of the NCF 30X according to the 
insulating film of technology disclosed herein . comparative example is greater than the thickness T1 of the 
Next , the semiconductor device 10 is picked up by NCF 30 and the thickness T2 of the NCF 40 of the mounting 

suctioning a rear face S13 , which is on the opposite side to method of the exemplary embodiment of technology dis 
the side of the joining face S11 of the semiconductor device 40 closed herein . 
10 , to a suction face S101 of a bonding tool 100 of a chip Next , the semiconductor device 10 is picked up by 
bonder . Then , the positions of the semiconductor device 10 Suctioning the rear face S13 , which is on the opposite side 
and the mounting board 20 are aligned by a position deter - to the side of the joining face S11 of the semiconductor 
mining mechanism of the chip bonder ( FIG . 1C ) . device 10 , to the suction face S101 of the bonding tool 100 

Next , the bonding tool 100 is lowered while still holding 45 of the chip bonder . Then , the positions of the semiconductor 
the semiconductor device 10 , and heat is applied to the device 10 and the mounting board 20 are aligned by a 
semiconductor device 10 while the respective connection position determining mechanism of the chip bonder ( FIG . 
terminals 12 of the semiconductor device 10 are caused to 2B ) . 
contact the respective connection target terminals 22 of the Next , the bonding tool 100 is lowered while still holding 
mounting board 20 by applying pressure ( mounting load ) 50 the semiconductor device 10 , and heat is applied to the 
( FIG . 1D ) . The NCF 30 and the NCF 40 are temporarily semiconductor device 10 while the respective connection 
softened by the heat . Surplus NCF 30 and 40 extending terminals 12 of the semiconductor device 10 are caused to 
between the connection terminals 12 and the connection contact the respective connection target terminals 22 of the 
target terminals 22 flows out as it is pressed by the pressure mounting board 20 by applying pressure ( mounting load ) 
( mounting load ) applied from the bonding tool 100 . The 55 ( FIG . 2C ) . The NCF 30X is temporarily softened by the heat . 
connection terminals 12 and the connection target terminal Surplus NCF 30X extending between the connection termi 
22 thereby contact each other . nals 12 and the connection target terminals 22 flows out as 
When the connection terminals 12 are , for example , it is pressed by the pressure ( mounting load ) applied from 

solder bumps , heat is supplied at a temperature higher than the bonding tool 100 . The connection terminals 12 and the 
the melting temperature of the solder bumps . The connection 60 connection target terminal 22 thereby contact each other . 
terminals 12 and the connection target terminals 22 are Then , the NCF 30X is cured by continuing to supply heat 
joined together by causing the solder bumps to melt . Then , from the bonding tool 100 . 
the NCF 30 and 40 are cured by continuing to supply heat As described above , in order for the connection terminals 
from the bonding tool 100 . 12 and the connection target terminals 22 to be caused to 
When the connection terminals 12 are , for example , gold 65 contact each other , mounting load needs to be applied from 

bumps , the connection terminals 12 and the connection the bonding tool 100 such that excess NCF extending 
target terminals 22 are joined together by pressure bonding between the connection terminals 12 and the connection 
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target terminals 22 is caused to flow out . In the mounting terminals 12 and the connection target terminals 22 . The 
method according to the exemplary embodiment of technol mounting method according to a second exemplary embodi 
ogy disclosed herein , the NCF 30 that is applied onto the ment of technology disclosed herein exhibits an advanta 
joining face S11 of the semiconductor device 10 has a geous effect of suppressing clamping of filler from arising 
thickness substantially equal to the height h1 of the connec - 5 between the terminals . 
tion terminals 12 , and the NCF 40 that is applied onto the FIG . 4A to FIG . 4F are diagrams illustrating a mounting 
joining target face S21 of the mounting board 20 has a method for a semiconductor device according to the second 
thickness substantially equal to the height h2 of the connec - exemplary embodiment of technology disclosed herein . 
tion target terminals 22 . The thickness of the NCF extending Initially , similarly to in the mounting method according to 
between the connection terminals 12 and the connection 10 the first exemplary embodiment , an NCF 30 is applied onto 
target terminals 22 can accordingly be reduced compared to a joining face S11 of the semiconductor device 10 ( FIG . 4A ) . 
in the mounting method of the comparative example . Respective connection terminals 12 are embedded within the 
NCF can be infilled between the semiconductor device 10 NCF 30 . The NCF 30 is employed with a thickness equal to 

and the mounting board 20 without leaving gaps , while the height of the connection terminals 12 or with a thickness 
suppressing the thickness of the NCF extending between the 15 slightly greater than the height of the connection terminals 
connection terminals 12 and the connection target terminals 12 . Namely , the mounting load needed to join the semicon 
22 to a minimum , by applying an NCF onto both the ductor device 10 and the mounting board 20 together can be 
semiconductor device 10 and the mounting board 20 in the reduced as the thickness of the portion of the NCF 30 
mounting method according to the exemplary embodiment covering the leading ends of the connection terminals 12 is 
of technology disclosed herein . The amount of surplus NCF 20 set thinner . 
that flows out due to the application of mounting load can be Next , the leading end of each of the connection terminals 
kept to a minimum by suppressing the thickness of the NCF 12 is exposed by eliminating the portion of the NCF 30 
extending between the connection terminals 12 and the covering each of the connection terminals 12 ( FIG . 4B ) . 
connection target terminals 22 to a minimum , and the Laser ablation employing laser light L may be employed as 
connection terminals 12 and the connection target terminals 25 the method of partially eliminating the NCF 30 . Laser 
22 can be caused to contact each other by causing hardly any ablation is technology in which material of a solid surface is 
flow in the NCF . Thus , according to the mounting method of vaporized by radiating laser light onto the solid surface . An 
the exemplary embodiment of technology disclosed herein , excimer laser may , for example , be employed as the laser 
the amount of flow of NCF needed to cause the connection light L . 
terminals 12 to contact the connection target terminals 22 30 Next , similarly to in the mounting method according to 
can be made small compared to the mounting method the first exemplary embodiment , an NCF 40 that is an 
according to the comparative example . Making the amount insulating film is applied onto a joining target face S21 of a 
of flow of NCF smaller enables the mounting load needed to mounting board 20 ( FIG . 4C ) . Connection target terminals 
cause the connection terminals 12 to contact the connection 22 are embedded within the NCF 40 . The NCF 40 is 
target terminals 22 to be made small . Thus , according to the 35 employed with a thickness equal to the height of the con 
mounting method of the exemplary embodiment of technol - nection target terminals 22 , or with a thickness slightly 
ogy disclosed herein , a reduction in mounting load can be greater than the height of the connection target terminals 22 . 
achieved , without resorting to employing low - viscosity Namely , the mounting load needed to join the semiconductor 
NCFs that would lead to spaces ( voids ) arising . Thus , device 10 and the mounting board 20 together can be 
according to the mounting method for a semiconductor 40 reduced by making the thickness of the portion of the NCF 
device according the exemplary embodiment of technology 40 covering the leading ends of the connection target ter 
disclosed herein , a reduction in the mounting load can be minals 22 thinner . Moreover , the summed thickness of the 
achieved , while suppressing spaces ( voids ) from arising . thickness of the portion of the NCF 30 covering the leading 

Setting the summed thickness of the thickness of the ends of the connection terminals 12 and the thickness of the 
portion of the NCF 30 covering the leading ends of the 45 portion of the NCF 40 covering the leading ends of the 
connection terminals 12 ( T1 - h1 ) and the thickness of the connection target terminals 22 is preferably thinner than the 
portion of the NCF 40 covering the leading ends of the smaller height out of the height of the connection terminals 
connection target terminals 22 ( T2 - h2 ) lower than a smaller 12 and the height of the connection target terminals 22 . 
height out of the height of the connection terminals 12 ( hl ) Next , the surface of each of the connection target termi 
and the height of the connection target terminals 22 ( h2 ) 50 nals 22 is exposed by eliminating the portion of the NCF 40 
enables the amount of NCF that needs to flow out in order covering each of the connection target terminals 22 ( FIG . 
for the connection terminals 12 to be caused to contact the 4D ) . Laser ablation employing laser light L may be 
connection target terminals 22 to be made smaller than in the employed as the method of partially eliminating the NCF 40 . 
comparative example . This enables the mounting load to be Next , the semiconductor device 10 is picked up by 
set smaller than in the comparative example . 55 suctioning the rear face S13 , which is on the opposite side 

to the side of the joining face S11 of the semiconductor 
Second Exemplary Embodiment device 10 , to the suction face S101 of the bonding tool 100 

of the chip bonder . Then , the positions of the semiconductor 
In order to suppress thermal expansion , a substance device 10 and the mounting board 20 are aligned by a 

containing filler made from an insulator such as silica may 60 position determining mechanism of the chip bonder ( FIG . 
be employed in an NCF . There would therefore be a concern 4E ) . 
that a filler 200 will be clamped between the connection Next , the bonding tool 100 is lowered while still holding 
terminals 12 and the connection target terminals connection the semiconductor device 10 , and heat is applied to the 
target terminals 22 when a semiconductor device 10 is semiconductor device 10 while the respective connection 
mounted to a mounting board 20 , as illustrated in FIG . 3 . 65 terminals 12 of the semiconductor device 10 are caused to 
The electrical resistance between terminals is increased contact the respective connection target terminals 22 of the 
when the filler 200 is clamped between the connection mounting board 20 by applying pressure ( mounting load ) 
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( FIG . 4F ) . The NCF 30 and the NCF 40 are temporarily the array of the connection terminals 12 . Moreover , a 
softened by the heat . The connection terminals 12 and the alignment mark 24 , for example , is formed on a corner 
connection target terminals 22 contact each other due to portion of the mounting board 20 on the joining target face 
pressure ( mounting load ) applied from the bonding tool 100 . S21 . Note that the alignment mark 14 is an example of a first 
The NCF 30 and 40 are cured by continuing to supply heat 5 alignment mark of technology disclosed herein , and the 
from the bonding tool 100 . alignment mark 24 is an example of a second alignment 

Then , the bonding tool 100 is elevated to release the hold mark of technology disclosed herein . 
on the semiconductor device 10 , and mounting of the The alignment marks 14 and 24 are marks employed 
semiconductor device 10 to the mounting board 20 is when aligning the positions of the semiconductor device 10 
completed . 10 and the mounting board 20 when the semiconductor device 

In the mounting method according to the second exem - 10 is being mounted onto the mounting board 20 by a chip 
plary embodiment of technology disclosed herein , prior to bonder . Namely , the chip bonder includes a camera that 
affixing the semiconductor device 10 to the mounting board images the alignment marks 14 and 24 , and recognizes the 
20 , the portion of the NCF 30 covering the leading end of relative positional relationship between the semiconductor 
each of the connection terminals 12 is eliminated , and the 15 device 10 and the mounting board 20 and performs posi 
portion of the NCF 40 covering the leading end of each of tional alignment of the semiconductor device 10 and the 
the connection target terminals 22 is eliminated , thereby mounting board 20 based on the alignment marks 14 and 24 
enabling clamping of filler between the connection terminals imaged by the camera . 
12 and the connection target terminals 22 to be suppressed The alignment marks 14 and 24 are covered by NCF in 
from arising , since NCF is not present between the connec - 20 cases in which NCF is applied onto the semiconductor 
tion terminals 12 and the connection target terminals 22 device 10 and the mounting board 20 , such as in the 
when pressure ( mounting load ) is applied from the bonding mounting methods according to the first exemplary embodi 
tool 100 , as illustrated in FIG . 5 , meaning that the filler 200 ment and the second exemplary embodiment . This would 
is also not present . reduce the visibility of the alignment marks 14 and 24 in the 
Moreover , in the mounting method according to the 25 chip bonder , and sometimes make aligning the positions of 

second exemplary embodiment of technology disclosed the semiconductor device 10 and the mounting board 20 
herein , similarly to in the first exemplary embodiment , a difficult . In such cases , NCF having relatively high light 
reduction of mounting load can be achieved , while suppress transmissivity would need to be employed , narrowing the 
ing spaces ( voids ) from arising . This enables application to selectable range of NCFs . 
also be made when the semiconductor device 10 has 30 The mounting method according to the third exemplary 
increased surface area . embodiment of technology disclosed herein exhibits the 

Note that in the present exemplary embodiment , similarly advantageous effect of increasing the visibility of the align 
to in the first exemplary embodiment , an example has been ment marks 14 and 24 without imposing limitations on the 
given of a case in which NCF is applied onto both the NCF employed . 
semiconductor device 10 and the mounting board 20 ; how - 35 FIG . 8A to FIG . 8E are diagrams illustrating the mounting 
ever , there is no limitation thereto . For example , as illus - method according to the third exemplary embodiment of 
trated in FIG . 6 , the NCF 30 may be applied onto the technology disclosed herein . 
semiconductor device 10 alone , and the portion of the NCF Initially , similarly to in the mounting method according to 
30 covering the leading ends of the respective connection the first exemplary embodiment , an NCF 30 is applied onto 
terminals 12 eliminated . In such cases also , clamping of 40 a joining face S11 of the semiconductor device 10 . Respec 
filler between the connection terminals 12 and the connec - tive connection terminals 12 are embedded within the NCF 
tion target terminals 22 can be suppressed from arising . 30 . Moreover , the alignment mark 14 formed on the joining 
Moreover , in such cases , the thickness of the NCF 30 is face S11 of the semiconductor device 10 is covered by the 
preferably set to a thickness at least equivalent to the NCF 30 . The NCF 30 is employed with a thickness equal to 
summed height of the height of the connection terminals 12 45 the height of the connection terminals 12 or with a thickness 
and the height of the connection target terminals 22 . How slightly greater than the height of the connection terminals 
ever , the mounting load needed to cause the connection 12 . Namely , the mounting load needed to join the semicon 
terminals 12 to contact the connection target terminals 22 ductor device 10 and the mounting board 20 together can be 
can be reduced compared to the mounting method according reduced as the thickness of the portion of the NCF 30 
to the comparative example due to eliminating the portion of 50 covering the leading ends of the connection terminals 12 is 
the NCF 30 covering the leading ends of the respective set thinner . 
connection terminals 12 . Next , the leading end of each of the connection terminals 

12 is exposed by eliminating the portion of the NCF 30 
Third Exemplary Embodiment covering each of the connection terminals 12 . Moreover , the 

55 portion of the NCF 30 covering the alignment mark 14 is 
FIG . 7A is a plan view of a semiconductor device 10 eliminated , thereby forming an opening 15 ( FIG . 8A ) . Laser 

viewed from a joining face S11 side , and FIG . 7B is a plan ablation employing laser light L may be employed as the 
view of a mounting board 20 viewed from a joining target method of partially eliminating the NCF 30 . 
face S21 side . Next , a thermosetting resin 16 having higher light trans 
As illustrated in FIG . 7A , the semiconductor device 10 60 missivity than the resin configuring the NCF 30 is infilled 
includes plural connection terminals 12 arrayed in a lattice into the opening 15 formed by eliminating the portion of the 
pattern on the joining face S11 . NCF 30 covering the alignment mark 14 ( FIG . 8B ) . For 
Moreover , a alignment mark 14 , for example , is formed on example , a non - filler resin containing no filler may be 
a corner portion of the semiconductor device 10 on the employed as the resin 16 . 
joining face S11 . As illustrated in FIG . 7B , the mounting 65 Next , similarly to in the mounting method according to 
board 20 includes plural connection target terminals 22 the first exemplary embodiment , an NCF 40 that is an 
arrayed on the joining target face S21 so as to correspond to insulating film is applied onto a joining target face S21 of a 
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mounting board 20 . Connection target terminals 22 are device 10 and the mounting board 20 to be aligned appro 
embedded within the NCF 40 . Moreover , the alignment priately . Thus the issue described above of narrowing the 
mark 24 formed in the joining target face S21 of the selectable range of the NCF can be resolved by substituting 
mounting board 20 is covered by the NCF 40 . The NCF 40 the portion of the NCFs 30 and 40 that cover the alignment 
is employed with a thickness equal to the height of the 5 marks 14 and 24 with another resin having higher light 
connection target terminals 22 , or with a thickness slightly transmissivity . Note that the process of infilling the resins 16 
greater than the height of the connection target terminals 22 . and 26 into the openings 15 and 25 formed by eliminating 
Namely , the mounting load needed to join the semiconductor the portions NCF covering the alignment marks 14 and 24 device 10 and the mounting board 20 together can be may be omitted . However , in such cases , spaces ( voids ) are reduced by making the thickness of the portion of the NCF 10 formed in the NCF . In cases in which there is a concern that 40 covering the leading ends of the connection target ter reliability will be lowered by these spaces ( voids ) , it is minals 22 thinner . Moreover , the summed thickness of the 
thickness of the portion of the NCF 30 covering the leading preferable to prevent spaces ( voids ) from arising by infilling 
ends of the connection terminals 12 and the thickness of the resin into the openings 15 and 25 . 
portion of the NCE 40 covering the leading ends of the 15 Moreover , in the mounting method according to the third 
connection target terminals 22 is preferably thinner than the exemplary embodiment , similarly to in the first exemplary 
smaller height out of the height of the connection terminals embodiment , a reduction of mounting load can also be 
12 and the height of the connection target terminals 22 . achieved while suppressing spaces ( voids ) from arising . 
Next , the leading end of each of the connection target This enables application to also be made when the semi 

terminals 22 is exposed by eliminating the portion of the 20 conductor device 10 has increased surface area . Moreover , 
NCF 40 covering each of the connection target terminals 22 . in the mounting method according to the third exemplary 
Moreover , the portion of the NCF 40 covering the alignment embodiment , similarly to in the second exemplary embodi 
mark 24 is eliminated , thereby forming an opening 25 ( FIG . ment , clamping of filler between the connection terminals 12 
8C ) . Laser ablation employing laser light L may be and the connection target terminals 22 can be suppressed 
employed as the method of partially eliminating the NCF 40 . 25 from arising . 
Next , a thermosetting resin 26 having higher light trans Note that in the exemplary embodiments above , examples 

missivity than the resin configuring the NCF 40 is infilled have been given of cases in which the portion of the NCF 30 into the opening 25 formed by eliminating the portion of the covering the leading ends of the respective connection NCF 40 covering the alignment mark 24 ( FIG . 8D ) . For terminals 12 is eliminated , and the portion of the NCF 40 example , a non - filler resin containing no filler may be 30 covering the leading ends of the respective connection target employed as the resin 26 . The resin 26 may be the same resin terminals 22 is eliminated ; however , the elimination of the as the resin 16 . 
Next , the semiconductor device 10 is picked up by portion of NCF covering the leading ends of the respective 

terminals may be omitted . Namely , the portion of the NCF suctioning a rear face S13 , which is on the opposite side to 
the side of the joining face S11 of the semiconductor device 35 COY 25 covering the alignment marks 14 and 24 alone may be 
10 , to a suction face S101 of a bonding tool 100 of a chip eliminated from the semiconductor device 10 and the 
bonder . Then , the positions of the semiconductor device 10 mounting board 20 respectively after NCF has been applied 
and the mounting board 20 are aligned by a position deter - thereon , and both may be aflixed together using the chip 
mining mechanism of the chip bonder ( FIG . 8E ) . The chip bonder after the openings that were thus formed have been 
bonder includes a camera that images the alignment marks 40 infilled by the resins 16 and 26 . 
14 and 24 , and the relative positional relationship between 
the semiconductor device 10 and the mounting board 20 is Fourth Exemplary Embodiment 
recognized , and both are aligned in position , based on the 
alignment marks 14 and 24 imaged by the camera . The FIG . 9A to FIG . 9D are diagrams illustrating a mounting 
resins 16 and 26 covering the alignment marks 14 and 24 45 method for a semiconductor device according to a fourth 
respectively have relatively high light transmissivity , exemplary embodiment of technology disclosed herein . 
enabling the alignment marks 14 and 24 to be recognized Initially , an NCF 30A is applied onto a joining face S11 
appropriately . of a semiconductor device 10 ( FIG . 9A ) . Respective con 
Next , the bonding tool 100 is lowered while still holding nection terminals 12 are embedded within the NCF 30A . 

the semiconductor device 10 , and heat is applied to the 50 The NCF 30A has a two - layer structure including a resin 
semiconductor device 10 while of the respective connection layer 31 containing a filler , and a resin layer 32 having a 
terminals 12 of the semiconductor device 10 are caused to lower filler content than the resin layer 31 or containing no 
contact the respective connection target terminals 22 of the filler . The resin layer 31 has relatively high filler content , and 
mounting board 20 by applying pressure . The NCF 30 and is disposed on a base side ( attachment base side ) of the 
the NCF 40 are temporarily softened by the heat . The 55 connection terminals 12 . The resin layer 32 has relatively 
connection terminals 12 and the connection target terminals low filler content or contains no filler , and is disposed on a 
22 contact each other due to pressure applied from the leading end side of the connection terminals 12 . Namely , the 
bonding tool 100 . The NCF 30 and 40 are cured by con - leading ends of the respective connection terminals 12 are 
tinuing to supply heat from the bonding tool 100 . Then , the covered by the resin layer 32 . The NCF 30A is employed 
bonding tool 100 is elevated to release the hold on the 60 with an overall thickness the same as the height of the 
semiconductor device 10 , and mounting of the semiconduc - connection terminals 12 or with an overall thickness slightly 
tor device 10 to the mounting board 20 is completed . thicker than the height of the connection terminals 12 . 
As described above , in the mounting method according to Namely , the mounting load needed to join the semiconductor 

the third exemplary embodiment , the alignment marks 14 device 10 and the mounting board 20 together can be 
and 24 are respectively covered by the resins 16 and 26 that 65 reduced to the extent that the thickness of the portion of the 
have higher light transmissivity than the resins configuring NCF 30A covering the leading ends of the connection 
the NCFs 30 and 40 , thereby enabling the semiconductor terminals 12 is reduced . Note that the resin layer 31 is an 
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example of a first layer of technology disclosed herein , and pressed from arising . Moreover , the resin layers 32 and 42 
the resin layer 32 is an example of a second layer of disposed at the leading end sides of the respective terminals 
technology disclosed herein . have relatively low filler content or contain no filler , such 
Next , an NCF 40A is applied onto a joining target face that the viscosity of the resin layers 32 and 42 is lower than 

S21 of a mounting board 20 ( FIG . 9B ) . Connection target 5 the viscosity of the resin layers 31 and 41 disposed at the 
terminals 22 are each embedded within the NCF 40A . base side of the respective terminals . The flowability of the 
Similarly to the NCF 30A , the NCF 40A has a two - layer NCF at the leading end sides of the connection terminals 12 
structure including a resin layer 41 containing a filler , and a and connection target terminals 22 is thereby raised , 
resin layer 42 having a lower filler content than the resin enabling elimination of filler present between the connection 
layer 41 or containing no filler . The resin layer 41 has 10 terminals 12 and the connection target terminals 22 to be 
relatively high filler content , and is disposed on a base side promoted when the mounting load is being applied . More 
( attachment base side ) of the connection terminals 12 . The over , the mounting load can be reduced . 
resin layer 42 has relatively low filler content or contains no The resin layers 31 and 41 that have relatively high 
filler , and is disposed on a leading end side of the connection content of the filler 200 are formed at the base side of the 
terminals 12 . Namely , the leading ends of the respective 15 connection terminals 12 and the connection target terminals 
connection target terminals 22 are covered by the resin layer 22 , respectively . The NCFs 30A and 40A respectively 
42 . The NCF 40A is employed with an overall thickness include the resin layers 31 and 41 that have a specific filler 
equal to the height of the connection target terminals 22 , or content , enabling thermal expansion of NCF to be sup 
with an overall thickness slightly greater than the height of pressed , and enabling reliability to be secured . 
the connection target terminals 22 . Namely , the mounting 20 Moreover , in the mounting method according to the fourth 
load needed to join the semiconductor device 10 and the exemplary embodiment of technology disclosed herein , 
mounting board 20 together can be reduced by making the similarly to in the first exemplary embodiment , a reduction 
thickness of the portion of the NCF 40A covering the leading of mounting load can be achieved while suppressing spaces 
ends of the connection target terminals 22 thinner . More - ( voids ) from arising . This enables application to also be 
over , the summed thickness of the thickness of the portion 25 made when the semiconductor device 10 has increased 
of the NCF 30A covering the leading ends of the connection surface area . 
terminals 12 and the thickness of the portion of the NCF 404 Note that the mounting method according to the present 
covering the leading ends of the connection target terminals exemplary embodiment may further include the process of 
22 is preferably thinner than the smaller height out of the eliminating the portion of NCF covering the alignment 
height of the connection terminals 12 and the height of the 30 marks , and the process of filling resin that has relatively high 
connection target terminals 22 . light transmissivity into the openings formed thereby , simi 
Next , the semiconductor device 10 is picked up by larly to in the mounting method according to the third 

suctioning a rear face S13 , which is on the opposite side to exemplary embodiment described above . Moreover , the 
the side of the joining face S11 of the semiconductor device mounting method according to the present exemplary 
10 , to a suction face S101 of a bonding tool 100 of a chip 35 embodiment may further include the process of exposing the 
bonder . Then , the positions of the semiconductor device 10 leading ends of each terminal by eliminating the portion of 
and the mounting board 20 are aligned by a position deter - the NCFs 30 and 40 covering the leading ends of the 
mining mechanism of the chip bonder ( FIG . 9C ) . respective connection terminals 12 and connection target 

Next , the bonding tool 100 is lowered while still holding terminals 22 , as in the mounting method according to the 
the semiconductor device 10 , and heat is applied to the 40 second exemplary embodiment described above . 
semiconductor device 10 while of the respective connection 
terminals 12 of the semiconductor device 10 are caused to Fifth Exemplary Embodiment 
contact the respective connection target terminals 22 of the 
mounting board 20 by applying pressure ( mounting load ) FIG . 11A to FIG . 11D are diagrams illustrating a mount 
( FIG . 9D ) . The NCF 30A and the NCF 40A are temporarily 45 ing method for a semiconductor device according to a fifth 
softened by the heat . The NCFs 30A and 40A extending exemplary embodiment of technology disclosed herein . 
between the connection terminals 12 and the connection Initially , similarly to in the mounting method according to 
target terminals 22 are pressed and caused to flow out , and the first exemplary embodiment , an NCF 30 is applied onto 
the connection terminals 12 and the connection target ter - a joining face S11 of the semiconductor device 10 . Respec 
minals 22 contact each other , due to pressure ( mounting 50 tive connection terminals 12 are embedded within the NCF 
load ) applied from the bonding tool 100 . The NCF 30A and 30 . The NCF 30 is employed with a thickness equal to the 
40A are cured by continuing to supply heat from the bonding height of the connection terminals 12 or with a thickness 
tool 100 . Then , the bonding tool 100 is elevated to release slightly greater than the height of the connection terminals 
the hold on the semiconductor device 10 , and mounting of 12 . Namely , the mounting load needed to join the semicon 
the semiconductor device 10 to the mounting board 20 is 55 ductor device 10 and the mounting board 20 together can be 
completed . reduced as the thickness of the portion of the NCF 30 

In the mounting method according to the fourth exem - covering the leading ends of the connection terminals 12 is 
plary embodiment of technology disclosed herein , the resin set thinner . 
layers 32 and 42 , which have relatively low filler content or Next , plural recesses ( cavities ) 35 are formed in the NCF 
contain no filler , are formed at the leading end sides of the 60 30 by eliminating the surface layer portion of the portion of 
connection terminals 12 and the connection target terminals the NCF 30 corresponding to the surrounding portions of the 
22 , respectively . As a result , as illustrated in FIG . 10 , the connection terminals 12 ( the portion corresponding to the 
resin layers 32 and the 42 extend between the connection spaces between the connection terminals 12 ) ( FIG . 11A ) . 
terminals 12 and the connection target terminals 22 when FIG . 12 is a partial plan view of the semiconductor device 
pressure ( mounting load ) from the bonding tool 100 is 65 10 as viewed from a joining face S11 side after forming the 
applied . Clamping of filler between the connection terminals recesses 35 . As illustrated in FIG . 12 , the recesses 35 are 
12 and the connection target terminals 22 is thereby sup formed in the surrounding portions of the connection ter 
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minals 12 ( the space portions between the connection ter pressed out by application of the mounting load is held in the 
minals 12 ) . For example , laser ablation by laser light such as recesses 35 and 45 . The arrows illustrated in FIG . 12 
an excimer laser may be employed as the method of partially indicate the NCF 30 pressed out by the connection terminals 
eliminating the NCF 30 . The recesses 35 are an example of 12 moving so as to be held in the recesses 35 . 
a first recesses of technology disclosed herein . 5 Thus , the NCF that flows due to application of the 
Next , similarly to in the mounting method according to mounting load is held in the recesses 35 and 45 formed in the 

the first exemplary embodiment , an NCF 40 that is an vicinity of the connection terminals 12 and the connection 
insulating film is applied onto a joining target face S21 of a target terminals 22 , thereby enabling the mounting load to be 
mounting board 20 . Each of the connection target terminals set smaller than in cases in which the recesses 35 and 45 are 
22 is embedded within the NCF 40 . The NCF 40 is 10 not formed . Namely , in cases in which the recesses 35 and 
employed with a thickness equal to the height of the con - 45 are not formed , a greater mounting load is needed since 
nection target terminals 22 , or with a thickness slightly the NCF , extending from the region corresponding to the 
greater than the height of the connection target terminals 22 . central portion of the semiconductor device 10 to the region 
Namely , the mounting load needed to join the semiconductor corresponding to the outer peripheral portion , is caused to 
device 10 and the mounting board 20 together can be 15 flow as a whole . However , in cases in which the recesses 35 
reduced by making the thickness of the portion of the NCF and 45 are formed in the vicinities of the connection 
40 covering the leading ends of the connection target ter terminals 12 and the connection target terminals 22 , the NCF 
minals 22 thinner . Moreover , the summed size of the thick - that flows due to being pushed out in each region is held in 
ness of the portion of the NCF 30 covering the leading ends the vicinity in the recesses 35 and 45 , and the NCF does not 
of the connection terminals 12 and the thickness of the 20 flow as a whole . The mounting load can therefore be set 
portion of the NCF 40 covering the leading ends of the lower than in cases in which the recesses 35 and 45 are not 
connection target terminals 22 is preferably smaller than the formed . 
smaller height out of the height of the connection terminals Moreover , spaces ( voids ) can be suppressed form arising 
12 and the height of the connection target terminals 22 . within the NCF by disposing each of the recesses such that 
Next , plural recesses ( cavities ) 45 are formed in the NCF 25 recesses 35 and the recesses 45 are not superimposed on 

40 by eliminating the surface layer portion of the portion of each other when the semiconductor device 10 and the 
the NCF 40 corresponding to the surrounding portions of the mounting board 20 have been joined . 
connection target terminals 22 ( the portion corresponding to Note that the sizes of the plural recesses 35 formed in the 
the space portions between the connection target terminals NCF 30 may be the same as each other . Moreover , as 
22 ) ( FIG . 11B ) . For example , laser ablation by laser light 30 illustrated in FIG . 13 , the size of each of the recesses 35 
such as an excimer laser may be employed as the method of formed in a region R1 corresponding to the central portion 
partially eliminating the NCF 40 . It is preferable that each of of the semiconductor device 10 ( the region inside the dashed 
the recesses are disposed at positions such that the recesses line ) may be greater than the size of each of the recesses 35 
35 are not superimposed on the respective recesses 45 when formed in a region corresponding to the outer peripheral 
the semiconductor device 10 and the mounting board 20 are 35 portion of the semiconductor device 10 ( outside of the 
joined together . The recesses 45 are an example of a second dashed line ) . In a region R2 corresponding to the outer 
recesses of technology disclosed herein . peripheral portion of the semiconductor device 10 , surplus 
Next , the semiconductor device 10 is picked up by NCF that flows due to application of the mounting load can 

suctioning a rear face S13 , which is on the opposite side to be expelled from the outer edge of the semiconductor device 
the side of the joining face Sil of the semiconductor device 40 10 . Therefore , even when each of the recesses 35 formed in 
10 , to a suction face S101 of a bonding tool 100 of a chip the region R2 corresponding to the outer peripheral portion 
bonder . Then , the positions of the semiconductor device 10 of the semiconductor device 10 is set smaller than each of 
and the mounting board 20 are aligned by a position deter the recesses 35 formed in the region R1 corresponding to the 
mining mechanism of the chip bonder ( FIG . 11C ) . central portion of the semiconductor device 10 , this has little 

Next , the bonding tool 100 is lowered while still holding 45 influence on the applied mounting load . 
the semiconductor device 10 , and heat is applied to the Similarly to the NCF 30 , the sizes of the plural recesses 
semiconductor device 10 while the respective connection 45 formed in the NCF 40 may be the same as each other . 
terminals 12 of the semiconductor device 10 are caused to Moreover , the sizes of each of the recesses 45 formed in a 
contact the respective connection target terminals 22 of the region corresponding to the central portion of the semicon 
mounting board 20 by applying pressure ( FIG . 11D ) . The 50 ductor device 10 may be greater than the sizes of each of the 
NCF 30 and the NCF 40 are temporarily softened by the recesses 45 formed in the region corresponding to the outer 
heat . The NCFs 30 and 40 extending between the connection peripheral portion of the semiconductor device 10 . 
terminals 12 and the connection target terminals 22 are Note that although an example has been given of a case 
pressed and caused to flow out , and the connection terminals in which the recesses are provided in both the NCF 30 and 
12 and the connection target terminals 22 contact each other , 55 the NCF 40 in the present exemplary embodiment , the 
due to pressure ( mounting load ) applied from the bonding recesses may be formed in one out of the NCF 30 or the NCF 
tool 100 . The NCF 30 and 40 are cured by continuing to 40 alone . 
supply heat from the bonding tool 100 . Then , the bonding The mounting method according to the present exemplary 
tool 100 is elevated to release the hold on the semiconductor embodiment may further include the process of eliminating 
device 10 , and mounting of the semiconductor device 10 to 60 portions of the NCF covering the alignment marks , and the 
the mounting board 20 is completed process of filling resin that has relatively high light trans 

As described above , the NCFs 30 and 40 extending missivity into the openings formed thereby , similarly to in 
between the connection terminals 12 and the connection the mounting method according to the third exemplary 
target terminals 22 is pressed and caused to flow out by embodiment described above . 
applying pressure ( mounting load ) from the bonding tool 65 Moreover , in the mounting method according to the 
100 . In the mounting method according to the fifth exem - present exemplary embodiment , similarly to in the mounting 
plary embodiment of technology disclosed herein , the NCF method according to the fourth exemplary embodiment 
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described above , an NCF having a two - layer structure may filling an opening formed by eliminating the portion of the 
be employed , in which the two layers have different content first insulating film covering the first alignment mark 
of filler . with an insulator having higher light transmissivity 

One aspect of technology disclosed herein exhibits the than the first insulating film ; and 
advantageous effect of enabling a reduction in mounting 5 filling an opening formed by eliminating the portion of the 
load to be achieved , while suppressing spaces from arising second insulating film covering the second alignment 
in a mounting method for a semiconductor device using an mark with an insulator having higher light transmis 
NCF method . sivity than the second insulating film . All examples and conditional language provided herein 4 . The mounting method of claim 1 , wherein : are intended for the pedagogical purposes of aiding the 10 the first insulating film includes reader in understanding the invention and the concepts a first layer that is disposed at a base side of the contributed by the inventor to further the art , and are not to connection terminal and that contains filler , and be construed as limitations to such specifically recited 
examples and conditions , nor does the organization of such a second layer that is disposed at a leading end side of 
examples in the specification relate to a showing of the 15 the connection terminal and that has a lower content 
superiority and inferiority of the invention . Although one or of filler than the first layer or does not contain filler ; 
more embodiments of the present invention have been and 
described in detail , it should be understood that the various the second insulating film includes 
changes , substitutions , and alterations could be made hereto a third layer that is disposed at a base side of the 
without departing from the spirit and scope of the invention . 20 connection target terminal and that contains filler , 

and 
What is claimed is : a fourth layer that is disposed at a leading end side of 
1 . A semiconductor device mounting method comprising : the connection target terminal and that has a lower 
preparing the semiconductor device , a joining face of content of filler than the third layer or does not 

which includes a connection terminal ; 25 contain filler . 
preparing a joining target , a joining target face of which 5 . The mounting method of claim 1 , further comprising , 

includes a connection target terminal ; prior to the joining the semiconductor device and the joining applying a first insulating film including a thermosetting target together : 
resin onto the joining face of the semiconductor device forming a plurality of first recesses in portions of the first 
having the connection terminal on the joining face , and 30 insulating film corresponding to portions surrounding 
embedding the connection terminal inside the first the connection terminal . insulating film ; 6 . The mounting method of claim 5 , further comprising , applying a second insulating film including a thermoset prior to the joining the semiconductor device and the joining ting resin onto the joining target face of the joining PR 
target having the connection target terminal on the 35 target together : 
joining target face , and embedding the connection forming a plurality of second recesses in portions of the 
target terminal inside the second insulating film ; and second insulating film corresponding to portions sur 

applying pressure that causes the connection terminal and rounding the connection target terminal , 
the connection target terminal to contact each other , wherein each of the first recesses and each of the second 
while curing the first insulating film and the second 40 recesses are disposed such that the respective first 
insulating film by heating , thereby joining the semi recesses are not superimposed on the respective second 
conductor device to the joining target . recesses when the semiconductor device and the join 

2 . The mounting method of claim 1 , ing target have been joined together . 
wherein the semiconductor device includes a first align 7 . The mounting method of claim 6 , wherein : 
ment mark on the joining face , and the first alignment 45 among the plurality of second recesses , sizes of each of 
mark is covered by the first insulating film when the the recesses formed in a region corresponding to an 
first insulating film is being applied onto the joining outer peripheral portion of the semiconductor device 
face ; are smaller than sizes of each of the recesses formed in 

wherein the joining target includes a second alignment a region corresponding to a central portion of the 
mark on the joining target face , and the second align - 50 semiconductor device . 
ment mark is covered by the second insulating film 8 . The mounting method of claim 6 , wherein : 
when the second insulating film is being applied onto among the plurality of first recesses , sizes of each of the 
the joining target face ; recesses formed in a region corresponding to an outer 

prior to the joining the semiconductor device and the peripheral portion of the semiconductor device are 
joining target together : 55 smaller than sizes of each of the recesses formed in a 
eliminating a portion of the first insulating film cover region corresponding to a central portion of the semi 

ing the first alignment mark ; and conductor device ; and 
eliminating a portion of the second insulating film among the plurality of second recesses , sizes of each of 

covering the second alignment mark ; and the recesses formed in a region corresponding to an 
wherein the joining the semiconductor device and the 60 outer peripheral portion of the semiconductor device 

joining target together , alignment of the semiconductor are smaller than sizes of each of the recesses formed in 
device with the joining target is performed by imaging a region corresponding to a central portion of the 
the first alignment mark and the second alignment semiconductor device . 
mark . 9 . The mounting method of claim 6 , wherein : 

3 . The mounting method of claim 2 , further comprising , 65 the plurality of respective second recesses are formed by 
prior to the joining the semiconductor device and the joining eliminating a surface portion of the second insulating 
target together : film using laser light . 

55 
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10 . The mounting method of claim 5 , wherein : preparing a joining target , a joining target face of which 
among the plurality of first recesses , sizes of each of the includes a connection target terminal ; 

recesses formed in a region corresponding to an outer applying a first insulating film including a thermosetting 
peripheral portion of the semiconductor device are resin onto the joining face of the semiconductor device 
smaller than sizes of each of the recesses formed in a 5 having the connection terminal on the joining face , and 

embedding the connection terminal inside the first region corresponding to a central portion of the semi insulating film ; 
conductor device . exposing a leading end of the connection terminal by 11 . The mounting method of claim 5 , wherein : eliminating a portion of the first insulating film cover 

the plurality of respective first recesses are formed by 10 ing the leading end of the connection terminal ; 
eliminating a surface portion of the first insulating film applying pressure that causes the connection target ter 
using laser light . minal of the joining target that includes the connection 

12 . The mounting method of claim 1 , wherein : target terminal on the joining target face to contact the 
a thickness of the first insulating film is equal to a height connection terminal , while curing the first insulating 

of the connection terminal or is thicker than the height 15 film by heating , thereby joining the semiconductor 
of the connection terminal ; device to the joining target ; and 

a thickness of the second insulating film is equal to a applying a second insulating film including a thermoset 
height of the connection target terminal or is thicker ting resin onto the joining target face of the joining 
than the height of the connection target terminal ; and target and embedding the connection target terminal 

a summed thickness of a thickness of a portion of the first 20 inside the second insulating film ; and 
insulating film covering a leading end of the connection exposing a leading end of the connection target terminal 
terminal and a thickness of a portion of the second by eliminating a portion of the second insulating film 
insulating film covering a leading end of the connection covering the leading end of the connection target ter 

minal . target terminal is thinner than a smaller height out of 
the height of the connection terminal and the height of 25 14 . The mounting method of claim 13 , wherein the 

portion of the first insulating film covering the leading end the connection target terminal . 
13 . A semiconductor device mounting method compris of the connection terminal , and the portion of the second 

ing : insulating film covering the leading end of the connection 
preparing the semiconductor device , a joining face of target terminal , are eliminated using laser light . 
which includes a connection terminal ; * * * * * 


