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METHOD FOR SOLDER BRIDGING 
ELIMINATION FOR BULK SOLDER C2S 

INTERCONNECTS 

RELATED APPLICATION 
[ 0001 ] The present application is a divisional patent appli 
cation of U.S. patent application Ser . No. 15 / 692,803 
entitled Method for Solder Bridging Elimination for Bulk 
Solder C2S Interconnects filed on Aug. 31 , 2017 and pub 
lished on Feb. 28 , 2019 as U.S. Patent App . Pub . No. 
2019/0067232 , which is incorporated by reference herein in 
its entirety . 

FIELD 

[ 0002 ] The embodiments described herein relate to semi 
conductor device assemblies having die support structures 
and methods of providing such semiconductor device 
assemblies . The present disclosure relates to discrete solder 
mask standoffs to support a semiconductor device , such as 
a die , on a substrate . 

via pads 260. For example , the topography of the intercon 
nects 280 may inhibit a void from flowing outside of the area 
of the semiconductor device 210 . 
[ 0005 ] It may be desired to have a specific bond line 
between the semiconductor device 210 and the substrate 
240. During the bonding process , the force applied during 
the bonding process may need to be varied in an attempt to 
obtain the specified bond line . For example , when the NCF 
material is at a high viscosity state a higher force may need 
to be applied to obtain the desired bond line , but as the NCF 
is heated during the TCB process the viscosity of the NCF 
may decrease so that less force is required to obtain the 
desired bond line . The change in viscosity during the TCB 
process , which in turn causes a variation in the applied force 
may make it difficult to consistently obtain the desired bond 
line for the duration of the process . 
[ 0006 ] A higher force applied during the TCB process may 
help to eliminate the WLUF voids , but the higher applied 
force may cause solder to unintentionally bridge across 
traces and / or interconnects of the semiconductor device 
assembly as would be appreciated by one of ordinary skill in 
the art . Alternatively , the solder thickness may be reduced to 
help eliminate bridging , but a reduced solder thickness may 
lead to metastable intermetalic ( IMC ) issues as would be 
recognized by one of ordinary skill in the art . 
[ 0007 ] TCB using flux and capillary underfill ( “ Flux / 
CUF ” ) as a material is another technique that may be used 
to attach a die to a substrate to create a semiconductor device 
assemblies . The flux may be flux jetted onto a substrate and 
then a semiconductor device may be attached to the sub 
strate using a TCB process . Afterwards , capillary underfill 
( CUF ) may be dispensed next to the semiconductor bond 
line so that the capillary effect pulls the CUF into the bond 
line until it is full . The topography ( e.g. , copper traces , 
solder mask , outrigger pads ) of the substrate may cause 
incomplete capillary flow across the desired surface of the 
substrate . 
[ 0008 ] Additional drawbacks and disadvantages may 
exist . 

BACKGROUND 

[ 0003 ] Semiconductor device assemblies , including , but 
not limited to , memory chips , microprocessor chips , and 
imager chips , typically include a semiconductor die 
mounted on a substrate , the semiconductor device assembly 
may be encased in a plastic protective covering or metal heat 
spreader . The semiconductor device assembly may include 
various functional features , such as memory cells , processor 
circuits , and imager devices , and may include bond pads that 
are electrically connected to the functional features of the 
semiconductor device assembly . The semiconductor device 
assembly may include semiconductor dies stacked upon and 
electrically connected to one another by individual intercon 
nects between adjacent dies within a package . The indi 
vidual interconnects may comprise a conductive material , 
such as solder , and a pair of contacts on opposing surfaces 
of adjacent dies of the semiconductor device assembly . 
Various methods and / or techniques may be employed 
support and electrically interconnect adjacent dies and / or 
substrates in a semiconductor device assembly . 
[ 0004 ] Thermal compression bonding with non - conduc 
tive film ( NCF ) , otherwise known as wafer level underfill 
( WLUF ) , is a technique that may be used to connect a die to 
a substrate to create a semiconductor device assembly . 
Underfill material , which may be a laminated sheet of film , 
is deposited onto a wafer comprising multiple dies . The 
wafer may be diced to form individual dies that are then 
bonded to a substrate . One potential disadvantage of WLUF 
is the presence of voids due to the topography ( e.g. , copper 
traces , solder mask ) of the substrate . For example , the 
topography may inhibit voids from flowing outside the die 
area . FIG . 5 shows a semiconductor device package 200 that 
includes a semiconductor device 210 bonded to a substrate 
240 within a packaging material 290. The semiconductor 
device package 200 includes a solder mask 245 and NCF 
270 positioned between the semiconductor device 210 and 
the substrate 240. The semiconductor device package 200 
includes voids 246 within the NCF 270 adjacent to inter 
connects 280 between the semiconductor device 210 and the 
substrate 240. The voids 246 may have been created due to 
the topography of the interconnects 280. Interconnects 280 
may comprise pillars 230 connected to electrical traces 250 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0009 ] FIG . 1 is a schematic of an embodiment of a 
semiconductor device assembly comprised of a semicon 
ductor device positioned above a substrate having a plurality 
of discrete solder mask standoffs . 
[ 0010 ] FIG . 2 is a schematic of the semiconductor device 
assembly of FIG . 1 with the semiconductor device posi 
tioned a first distance away from the substrate . 
[ 0011 ] FIG . 3 is a schematic of the semiconductor device 
assembly of FIG . 1 with the semiconductor device posi 
tioned a second distance away from the substrate . 
[ 0012 ] FIGS . 4A - 4E are schematics of various embodi 
ments of a substrate having a predetermined pattern of a 
plurality of discrete solder mask standoffs . 
[ 0013 ] FIG . 5 is a schematic of a prior art semiconductor 
device assembly having voids in the solder mask . 
[ 0014 ] FIG . 6 is a schematic of a prior art substrate for a 
semiconductor device assembly having a solder mask . 
[ 0015 ] FIG . 7 is a flow chart depicting one embodiment of 
a method of making a semiconductor device assembly . 
[ 0016 ] FIG . 8 is a flow chart depicting one embodiment of 
a method of making a semiconductor device assembly . 
[ 0017 ] While the disclosure is susceptible to various modi 
fications and alternative forms , specific embodiments have 
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been shown by way of example in the drawings and will be 
described in detail herein . However , it should be understood 
that the disclosure is not intended to be limited to the 
particular forms disclosed . Rather , the intention is to cover 
all modifications , equivalents and alternatives falling within 
the scope of the disclosure as defined by the appended 
claims . 

DETAILED DESCRIPTION 

[ 0018 ] In this disclosure , numerous specific details are 
discussed to provide a thorough and enabling description for 
embodiments of the present disclosure . One of ordinary skill 
in the art will recognize that the disclosure can be practiced 
without one or more of the specific details . Well - known 
structures and / or operations often associated with semicon 
ductor devices may not be shown and / or may not be 
described in detail to avoid obscuring other aspects of the 
disclosure . In general , it should be understood that various 
other devices , systems , and / or methods in addition to those 
specific embodiments disclosed herein may be within the 
scope of the present disclosure . 
[ 0019 ] The term “ semiconductor device assembly ” can 
refer to an assembly of one or more semiconductor devices , 
semiconductor device packages , and / or substrates , which 
may include interposers , supports , and / or other suitable 
substrates . The semiconductor device assembly may be 
manufactured as , but not limited to , discrete package form , 
strip or matrix form , and / or wafer panel form . The term 
“ semiconductor device ” generally refers to a solid - state 
device that includes semiconductor material . A semiconduc 
tor device can include , for example , a semiconductor sub 
strate , wafer , panel , or a single die from a wafer or substrate . 
A semiconductor device may refer herein to a semiconductor 
die , but semiconductor devices are not limited to semicon 
ductor dies . 
[ 0020 ] The term “ semiconductor device package ” can 
refer to an arrangement with one or more semiconductor 
devices incorporated into a common package . A semicon 
ductor package can include a housing or casing that partially 
or completely encapsulates at least one semiconductor 
device . A semiconductor package can also include a sub 
strate that carries one or more semiconductor devices . The 
substrate may be attached to or otherwise incorporate within 
the housing or casing . 
[ 0021 ] As used herein , the terms “ vertical , " " lateral , " 
“ upper , ” and “ lower ” can refer to relative directions or 
positions of features in the semiconductor devices and / or 
semiconductor device assemblies shown in the Figures . For 
example , " upper ” or “ uppermost ” can refer to a feature 
positioned closer to the top of a page than another feature . 
These terms , however , should be construed broadly to 
include semiconductor devices and / or semiconductor device 
assemblies having other orientations , such as inverted or 
inclined orientations where top / bottom , over / under , abovel 
below , up / down , and left / right can be interchanged depend 
ing on the orientation . 
[ 0022 ] Various embodiments of this disclosure 
directed to semiconductor devices , semiconductor device 
assemblies , semiconductor packages , and methods of mak 
ing and / or operating semiconductor devices . In one embodi 
ment of the disclosure a semiconductor device is positioned 
above a substrate having a plurality of discrete solder mask 
standoffs that support the semiconductor on the substrate . 
The plurality of discrete solder mask standoffs permit a 

higher force to be applied as the semiconductor device is 
bonded to the substrate than the force able to be applied in 
traditional WLUF and / or Flux / CUF processes while mini 
mizing bridging as discussed herein . The discrete solder 
mask standoffs may be strategically positioned in a pattern 
to better protect various sensitive portions of the semicon 
ductor device and / or the substrate as discussed herein . The 
shape of the individual discrete solder mask standoffs may 
help protect various sensitive portions of the semiconductor 
device and / or substrate and / or may tend to direct the flow of 
solder melted during the bonding process . 
[ 0023 ] FIG . 1 shows a schematic of a semiconductor 
device assembly 100 comprised of a semiconductor device 
110 and a substrate 140. FIG . 1 shows that semiconductor 
device 110 is positioned adjacent to the substrate 140 prior 
to connecting the semiconductor device 110 to the substrate 
140. The semiconductor device 110 includes pillars 120 that 
extend from the semiconductor device 110 towards the 
substrate 140. The pillars 120 include plating 125 and solder 
bumps 130 that will be used to make electrical interconnects 
180 ( as shown in FIG . 3 ) between the semiconductor device 
110 and the substrate 140. For example , the solder bumps 
130 may be heated to bond to pads 160 on the top surface 
141 of the substrate 140. Pads 160 may be connected to 
electrical traces 150 of the substrate 140 as would be 
appreciated by one of ordinary skill in the art having the 
benefit of this disclosure . The top surface 141 of the sub 
strate 140 includes a plurality of discrete solder mask 
standoffs 170. The discrete solder mask standoffs 170 may 
be strategically positioned in a predetermined pattern on the 
top surface 141 of the substrate to support the semiconductor 
device 110 when bonded to the substrate 140 to form the 
semiconductor device assembly 100 as described herein . 
[ 0024 ] The plurality of discrete solder mask standoffs 170 
may be positioned on top of electrical traces 150 of the 
substrate 140. The electrical trace 150 underneath the solder 

mask standoff 170 may be electrically isolated and used just 
for the solder mask standoff 170. Alternatively , the electrical 
trace 150 may be electrically connected to other traces 150 
on the substrate 140. Alternatively , the solder mask standoff 
170 may be positioned directly to the top surface 141 of the 
substrate 140 to provide a desired bond line . The solder 
mask standoffs 170 may comprise various cross - sectional 
shapes . For example , the horizontal cross - sectional shape of 
the solder mask standoffs 170 may be square , rectangular , 
triangular , hexagonal , octagonal , or various other shapes . 
The horizontal cross - sectional shape of the solder mask 
standoffs 170 may have other shapes , such as but not limited , 
circular , elliptical , or other various shapes as would be 
appreciated by one of ordinary skill in the art having the 
benefit of this disclosure . The solder mask standoffs 170 
have a height , h , that is used to support the semiconductor 
device 110 when bonded to the substrate 140. The solder 
mask standoffs 170 may have a height of approximately 15 
microns on top of an electrical trace 150 having a height of 
15 microns , for a total height of 30 microns , which is a 
typical thickness for the solder mask . The height , h , of the 
solder mask standoffs 170 may be much smaller or larger 
than the typical thickness of solder masks used on substrates . 
For example , the height , or in other words the thickness , of 
the solder mask standoffs 170 may vary between 5 microns 
and 100 microns depending on the application . 
[ 0025 ] FIG . 2 is a schematic showing the solder bumps 
130 of the semiconductor device 110 positioned on the pads 

are 
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160 of the substrate 140 with the semiconductor device 110 
being a first distance , D1 , from the top surface 141 of the 
substrate 140. A TCB process may then be used to bond the 
semiconductor device 110 to the substrate 140. Force and 

heat are applied to bond the semiconductor device 110 to the 
substrate 140 during the TCB process as would be appreci 
ated by one of ordinary skill in the art . 
[ 0026 ] During the TCB process the solder bumps 130 of 
the semiconductor device 110 deform ( i.e. , melt ) and bond 
to the pads 160 of the substrate 140 to create interconnects 
180 between the semiconductor device 110 and the substrate 
140 as shown in FIG . 3. The distance , D2 , between the 
semiconductor device 110 and the top of the substrate 140 is 
less than the distance , D1 , prior to the TCB process . The 
plurality of discrete solder mask standoffs 170 support the 
semiconductor device 110 as it is pressed down to the 
substrate 140 during the TCB process . The thickness , h , of 
the solder mask standoffs 170 may permit a higher force to 
be applied to the die 110 during the TCB process . Increasing 
the force applied during the bonding process may help to 
eliminate WLUF voids . As discussed above , while increas 
ing the force applied during the bonding processes helps to 
reduce voids , it also causes solder to be squeezed out 
between a semiconductor device and a substrate potentially 
causing unwanted bridging . The use of a plurality of discrete 
solder mask standoffs 170 as opposed to the traditional 
solder mask 245 ( shown in FIG . 6. ) reduces the likelihood 
of unwanted bridging even when higher forces are applied 
during the bonding process . 
[ 0027 ] As discussed above , the force applied during the 
TCB process of a semiconductor device and a substrate may 
need to be varied to obtain a desired bond line , as the NCF 
becomes less viscous during the TCB process due to heating 
of the NCF material . The varying of force during the process 
may adversely affect the consistency in achieving a desired 
bond line between the semiconductor device and the sub 
strate . The use of a plurality of discrete solder mask stand 
offs 170 to support the semiconductor device 110 on the 
substrate 140 provides standoffs , in other words a hard stop , 
that may permit a sufficiently high force to be used during 
the TCB process . In other words , the plurality of discrete 
solder mask standoffs 170 may permit a higher force to be 
applied during the entire TCB process , even when the 
viscosity of the NCF material becomes less viscous due to 
heating during the TCB process . The application of a con 
stituent force in conjunction with the plurality of discrete 
solder mask standoffs 170 may permit a more consistent , 
targeted bond line between the semiconductor device 110 
and the substrate 140 . 

[ 0028 ] The discrete solder mask standoffs 170 provide 
support to the semiconductor device 110 and also creates 
less topography on the surface of the substrate 140 in 
comparison to the solder mask 245 on typical substrates 240 
of prior semiconductor device assemblies as the solder mask 
245 generally covers a large portion of the surface of the 
substrate 240 , as shown in FIG . 6. Typically , the solder mask 
245 covers more than 75 % of the surface of the substrate 
240. The prior substrates 240 typically includes a substrate 
mask 245 that covers the entire substrate 240 except for a 
plurality of outrigger pads 260 and a middle channel with 
exposed having live traces 250 , as shown in FIG . 6. The use 
of a plurality of discrete solder mask standoffs 170 permits 
better support for a semiconductor device 110 , which may 
provide for a more consistent bond line between the semi 

conductor 110 and the substrate 140. As discussed above , the 
plurality of discrete solder mask standoffs 170 may provide 
for a more consistent target bond line between the semicon 
ductor 110 and the substrate 140 by permitting a substan 
tially constant force to be applied during the bonding 
process . 

[ 0029 ] FIG . 4A is a schematic of an embodiment of a 
substrate 140A having a plurality of discrete solder mask 
standoffs 170A that are positioned in a predetermined pat 
tern on the surface of the substrate 140A . The substrate 
140A includes a plurality of outrigger pads 160 , which may 
be optional . The substrate 140A includes a plurality of 
exposed live traces 150 along the middle of the substrate 
140A that correspond to the exposed live traces 250 of the 
substrate 240 shown in FIG . 6. The exposed live traces 150 , 
250 may have the same metal structure as pads 160 , 260 as 
would be appreciated by one of ordinary skill in the art . In 
other words , the exposed live traces 150 , 250 may be a trace 
covered by a pad . Likewise , the outlaying pads 160 , 260 
may be pads positioned on electrical traces that are posi 
tioned away from the exposed portion in the middle of the 
substrate . The substrate 140A includes additional traces 150 
that are normally covered by the solder mask 245 ( shown in 
FIG . 6 ) , but have not been shown on substrate 140A for 
clarity . Likewise , the traces 150 normally covered by the 
conventional solder mask are not shown in FIGS . 4B - 4E for 
clarity 
[ 0030 ] The plurality of discrete solder mask standoffs 
170A may be conveniently and / or strategically located about 
the substrate 140A to provide adequate support to a semi 
conductor device 110 ( shown in FIGS . 1-3 ) as it is bonded 
to the substrate 140A . The shape , location , and / or thickness 
of the solder mask standoffs 170A may varied depending on 
the application as would be appreciated by one of ordinary 
skill in the art having the benefit of this disclosure . For 
example , but not limited to , the solder mask standoffs 170A 
may have a square cross - sectional shape as shown in FIG . 
4A , the solder mask standoffs 170B may have a circular 
cross - sectional shape as shown in FIG . 4B , or the solder 
mask standoffs 170C may have a hexagonal cross - sectional 
shape as shown in FIG . 4C . The discrete solder mask 
standoffs may also comprise various other shapes . Addition 
ally , the discrete solder mask standoffs may be comprised of 
more than one shape on a substrate 140 as would be 
appreciated by one of ordinary skill in the art having the 
benefit of this disclosure . 

[ 0031 ] The location , number , pattern , and / or shape of the 
solder mask standoffs 170 may be conveniently and / or 
strategically varied as would be appreciated by one of 
ordinary skill in the art having the benefit of this disclosure . 
For example , elongated solder mask standoffs 170D shown 
in FIG . 4D and elongated solder mask standoffs 170E shown 
in FIG . 4E may be used to protect potentially sensitive areas 
of the semiconductor device and / or substrate from the flow 
of NCF during the bonding process . The elongated solder 
mask standoffs may have various shapes depending on the 
application as would be appreciated by one of ordinary skill 
in the art having the benefit of this disclosure . In one 
example , the elongated solder mask standoffs may be gen 
erally elliptical in shape having a major axis 171D , 171E as 
shown in FIGS . 4D and 4E . The major axis 171D , 171E of 
the elongated solder mask standoffs may be used to direct 
the flow of NCF during the bonding process as it moves 
through the bond line . 
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[ 0032 ] For example , the major axis 171D of an elongated 
solder mask standoff 170D may be arranged to be angled 
with respect to the edges of the substrate 140D . The major 
axis 171D of an elongated solder mask standoff 170D may 
be angled at substantially 45 degrees with respect to an edge 
of the substrate 140D protect the corners sensitive areas of 
the semiconductor device and / or direct the flow of any 
melted solder . Likewise , the major axis 171E of elongated 
solder mask standoffs 170E may be positioned to be sub 
stantially aligned with an edge of the substrate 140E to 
protect a sensitive area of the semiconductor device and / or 
substrate and / or direct the flow of NCF during the bonding 
process as shown in FIG . 4E . The substantially elliptical 
shapes shown in FIGS . 4D and 4E are for illustrative 
purposes only . Various other patterns , elongated shapes , 
orientations , and / or configurations may be used to protect 
particularly sensitive areas of a semiconductor and / or direct 
the potential flow of NCF as would be appreciated by one of 
ordinary skill in the art having the benefit of this disclosure . 
[ 0033 ] As illustrated in FIGS . 4A - 4E , the discrete solder 
mask standoffs may cover much less of the surface of the 
substrate 140 as compared to traditional solder masks used 
during the bonding of a semiconductor device 110 to a 
substrate 140. For example , a traditional solder mask may 
cover more than 75 % of the surface of a substrate 240 ( as 
shown in FIG . 6. ) . Discrete solder mask standoffs of the 
present disclosure may comprise of various shapes , patterns , 
and / or configurations and may cover 50 % or less of the 
surface of a substrate 140. In some embodiments , the 
discrete solder mask standoffs may cover less than 25 % of 
a substrate 140 depending on the application as would be 
appreciated by one of ordinary skill in the art having the 
benefit of this disclosure . 

[ 0034 ] FIG . 7 is flow chart of one embodiment of method 
of making a semiconductor device assembly 300 that 
includes providing at least one discrete solder mask standoff 
on a substrate , at step 310. At step 320 , the method 300 
includes positioning a semiconductor device adjacent to the 
substrate . The method 300 includes forming at least one 
interconnect between the semiconductor device and the 

substrate , at step 330. The semiconductor device is sup 
ported on at least one discrete solder mask standoff , at step 
340. Forming the interconnect may comprise of connecting 
at least one pillar to at least one trace on the substrate . The 
pillar may be connected to the trace by using a force 
controlled TCB process . During the TCB process , the semi 
conductor device and the substrate may move together so 
that the semiconductor device contacts at least one discrete 
solder mask standoff on the substrate . The substrate may 
include plurality of discrete solder mask standoffs that 
support the semiconductor device during the TCB process . 
At least one outrigger pad may be provided on the substrate 
and the interconnect may be made between the semicon 
ductor device and the at least one outrigger pad . 
[ 0035 ] FIG . 8 is flow chart of one embodiment of method 
of making a semiconductor device assembly 400 that 
includes positioning a semiconductor device adjacent to a 
substrate , at step 410. The substrate includes a plurality of 
discrete solder mask standoffs that extend from the top 
surface towards the semiconductor device . The semiconduc 
tor device includes a plurality of pillars that extend toward 
the substrate with a solder bump located on the end of each 
pillar . The method 400 includes lowering the semiconductor 
device until the solder bumps contact a pad on the substrate , 

at step 420. The bottom surface of the semiconductor device 
will be at a first distance from the top surface of the 
substrate . At step 430 , the method 400 includes applying a 
TCB process to the semiconductor device and substrate 
assembly . The TCB process melts the solder bumps to form 
interconnects with the pads . The method 400 includes mov 
ing the semiconductor device towards the substrate until the 
plurality of discrete solder mask standoffs support the semi 
conductor device , at which the bottom surface of the semi 
conductor device will be at a second distance from the top 
surface of the substrate . The second distance is less than the 
first distance . The method 400 may include providing that 
the plurality of discrete solder mask standoffs are elongated 
in shape or are a polygonal shape . The solder mask stands 
may be located on a trace on the top surface of the substrate . 
[ 0036 ] Although this disclosure has been described in 
terms of certain embodiments , other embodiments that are 
apparent to those of ordinary skill in the art , including 
embodiments that do not provide all of the features and 
advantages set forth herein , are also within the scope of this 
disclosure . The disclosure may encompass other embodi 
ments not expressly shown or described herein . Accordingly , 
the scope of the present disclosure is defined only by 
reference to the appended claims and equivalents thereof . 

1. A method of making a semiconductor device assembly 
comprising : 

providing at least one discrete solder mask standoff on a 
substrate ; 

positioning a semiconductor device adjacent to the sub 
strate ; 

forming at least one interconnect between the semicon 
ductor device and the substrate , wherein there is a first 
distance between the substrate and the semiconductor 
device ; 

moving the substrate and the semiconductor device 
towards each other so that there is a second distance 
between the substrate and the semiconductor device , 
wherein the second distance is less than the first dis 
tance ; and 

supporting the semiconductor device with the at least one 
discrete solder mask standoff on the substrate . 

2. The method of claim 1 , wherein forming the at least one 
interconnect further comprises connecting at least one pillar 
on the semiconductor device to at least one pad on the 
substrate . 

3. The method of claim 13 , wherein connecting the at least 
one pillar to at least one pad further comprises making a 
solder connection using a force controlled thermal compres 
sion bonding . 

4. The method of claim 3 , wherein during the force 
controlled thermal compression bonding the semiconductor 
device and the substrate move together so that the semicon 
ductor device contacts the at least one discrete solder mask 
standoff on the substrate . 

5. The method of claim 1 , further comprising providing at 
least one outrigger pad on the substrate . 

6. The method of claim 5 , wherein the at least one 
interconnect is made between the semiconductor device and 
the at least one outrigger pad . 

7. A method of making a semiconductor device assembly 
comprising : 

positioning a semiconductor device adjacent to the sub 
strate , the substrate having a plurality of discrete solder 
mask standoffs that extend from a top surface towards 
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the semiconductor device , the semiconductor device 
having a plurality of pillars that extend towards the 
substrate , each pillar including a solder bump on an end 
of each pillar of the plurality of pillars ; 

lowering the semiconductor device until each solder 
bump contacts a respective pad on the substrate , 
wherein a bottom surface of the semiconductor device 

is a first distance from the top surface of the substrate ; 
applying a thermo compression bonding process to the 

semiconductor device and substrate assembly , wherein 
the solder bumps melt to form interconnects with the 
respective pads ; and 

moving the semiconductor device towards the substrate 
until the plurality of discrete solder mask standoffs 
support the semiconductor device on the top surface of 
the substrate , wherein the bottom surface of the semi 
conductor device is a second distance from the top 
surface of the substrate , the second distance being less 
than the first distance . 

8. The method of claim 7 , further comprising providing 
that the plurality of discrete solder mask standoffs are 
elongated in shape . 

9. The method of claim 7 , further comprising providing 
that the plurality of discrete solder mask standoffs are a 
polygonal shape and are located on a trace on the top surface 
of the substrate . 

10. The method of claim 7 , wherein at the first distance 
there is a gap between the semiconductor device and each of 
the plurality of discrete solder mask standoffs . 

11. The method of claim 10 , further comprising providing 
the plurality of discrete solder mask standoffs on electrical 
traces on the substrate . 

12. The method of claim 11 , further comprising electri 
cally isolating the electrical traces positioned underneath the 
plurality of discrete solder mask standoffs . 

13. The method of claim 2 , wherein the at least one pad 
is connected to an electrical trace . 

14. The method of claim 1 , wherein at the first distance the 
at least one discrete solder mask standoff does not contact 
the semiconductor device . 

15. The method of claim 1 , wherein providing the at least 
one discrete solder mask standoff on the substrate further 
comprises providing the at least one discrete solder mask 
standoff on an electrical trace on the substrate . 

16. The method of claim 15 , further comprising providing 
that the electrical trace is isolated . 

17. The method of claim 15 , further comprising providing 
that the electrical trace is electrically connected to other 
electrical traces on the substrate . 

18. A method of making a semiconductor device assembly 
comprising : 

positioning a semiconductor device adjacent to a sub 
strate , the substrate having a plurality of discrete solder 
mask standoffs that extend from a top surface towards 
the semiconductor device , the semiconductor device 
having a plurality of pillars that extend towards the 
substrate , each pillar including a solder bump on an end 
of each pillar ; 

lowering the semiconductor device until each solder 
bump contacts a respective pad on the substrate ; 

applying a thermo compression bonding process to the 
semiconductor device and substrate assembly , the 
thermo compression bonding process applying a force 
to move the semiconductor device toward the substrate , 
wherein the solder bumps melt to form interconnects 
with the respective pads ; and 

preventing solder bridging by supporting the semiconduc 
tor device on the top surface of the substrate with the 
plurality of discrete solder mask standoffs supporting 
the semiconductor device on the top surface of the 
substrate , the plurality of discrete solder mask standoffs 
preventing the end of each pillar from contacting the 
respective pad . 

19. The method of claim 18 , wherein each of the plurality 
of pillars comprises plating positioned between the end of 
the pillar and the solder bump . 

20. The method of claim 19 , the plurality of discrete 
solder mask standoffs preventing the plating of each pillar of 
the plurality of pillars from contacting the respective pad . 

* * 


