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LOW - PROFILE ELECTRONIC PACKAGE 
CROSS - REFERENCES TO OTHER 

APPLICATIONS 
[ 0001 ] This application claims priority to Malaysian 
Application No . P12016704400 , filed Nov . 28 , 2016 , which 
is referred to and incorporated herein by reference in its 
entirety . 

FIELD 
[ 0002 ] The described embodiments relate generally to 
electronic packages for semiconductor devices . More par 
ticularly , the present embodiments relate to low - profile 
electronic packages that can be used with wirebonded semi 
conductor devices that can function as a portion of a 
fingerprint scanner . 

BACKGROUND 
[ 0003 ] Currently there are a wide variety of compact 
electronic devices that require low - profile electronic com - 
ponents to fit within their continually shrinking enclosures . 
In some applications the low - profile electronic components 
house semiconductor devices that employ wirebond - type 
interconnects . As the electronic devices become more com 
pact , the electronic packages must also become more com 
pact while not sacrificing performance or reliability . 

SUMMARY 
[ 0004 ] Some embodiments of the present disclosure relate 
to low profile wirebonded electronic packages . An electronic 
package in the form of a quad - flat no lead ( QFN ) architec 
ture is formed by disposing a semiconductor die within an 
opening in the leadframe . The die thickness is at least 50 
percent of the thickness of the leadframe , making the 
electronic package low - profile . In further embodiments a 
very thin and tightly controlled encapsulation layer is 
formed over an active surface of the die . The tightly con 
trolled encapsulation layer can be useful for applications 
where the semiconductor die is a fingerprint scanner that 
requires a highly controlled layer of dielectric material over 
it . 
[ 0005 ] In some embodiments an electronic component 
comprises a leadframe having a first surface positioned 
opposite and separated from a second surface by a leadframe 
thickness , and at least one aperture extending through the 
leadframe thickness creating an opening . A semiconductor 
die having a first face disposed opposite a second face is 
positioned within the opening . A dielectric material is dis 
posed within the opening and at least partially encapsulates 
the semiconductor die . An encapsulation layer is disposed 
on the first surface of the leadframe and a first face of the 
semiconductor die . 
[ 0006 ] In some embodiments the semiconductor die is 
disposed within the opening such that the first face is 
coplanar with the first surface . In various embodiments the 
dielectric material is coplanar with the first face of the 
semiconductor die and the first surface of the leadframe . In 
further embodiments the dielectric material is coplanar with 
the second surface of the leadframe . 
[ 0007 ] In some embodiments the semiconductor die has a 
thickness that is 50 percent or greater than the leadframe 
thickness . In various embodiments the semiconductor die 
includes a fingerprint sensor with an active sensor array 

disposed on the first face . In further embodiments the 
encapsulation layer has a thickness that is less than 100 
microns . 
[ 0008 ] In some embodiments a plurality of wirebonds are 
coupled between the first face of the semiconductor die and 
the first surface of the leadframe . In various embodiments 
the wirebonds have a maximum height above the first 
surface of the leadframe of 50 microns . In further embodi 
ments the leadframe thickness is 0 . 127 millimeters . 
[ 0009 ] In some embodiments the dielectric material has a 
different composition than the encapsulation layer . In vari 
ous embodiments the encapsulation layer has a melt viscos 
ity that is less than a melt viscosity of the dielectric material . 
In further embodiments the dielectric material includes an 
epoxy with a mineral - based filler and the dielectric material 
includes only an epoxy . 
10010 ] In some embodiments the semiconductor die is 
completely encapsulated by the dielectric material and the 
encapsulation layer . In various embodiments the entire first 
face of the semiconductor die is in contact with the encap 
sulation layer except where wirebonds are bonded to the first 
face . In further embodiments the entire second face of the 
semiconductor die is in contact with the dielectric material . 
In various embodiments the leadframe further includes a 
plurality of leads surrounding the opening . 
[ 0011 ] In some embodiments an electronic component 
comprises a semiconductor die having a die thickness and a 
first face disposed opposite a second face , a first side 
disposed opposite a second side and a third side disposed 
opposite a fourth side . A dielectric material is positioned 
against the second face and the first , second , third and the 
fourth sides . An encapsulation layer is positioned against the 
first face . A plurality of electrically conductive leads are 
disposed adjacent to at least one of the first , second , third 
and the fourth sides and electrically isolated from adjacent 
leads by the dielectric material . 
[ 0012 ] In some embodiments an electronic component 
comprises an encapsulation layer having an exterior surface 
opposite an interior surface wherein the exterior surface 
forms a top surface of the electronic component . A semi 
conductor die has a first face positioned against the interior 
surface of the encapsulation layer . A plurality of electrical 
leads each having a first surface are positioned against the 
interior surface of the encapsulation layer and are disposed 
at least partially around a perimeter of the semiconductor 
die . A layer of dielectric material has a depression positioned 
on an interior surface and is sized to accommodate the 
semiconductor die . The layer of dielectric material further 
comprises an exterior surface forming at least a portion of a 
bottom surface of the electronic component . In various 
embodiments the depression has a bottom surface that is in 
direct contact with the semiconductor die . 

[ 0013 ] To better understand the nature and advantages of 
the present disclosure , reference should be made to the 
following description and the accompanying figures . It is to 
be understood , however , that each of the figures is provided 
for the purpose of illustration only and is not intended as a 
definition of the limits of the scope of the present disclosure . 
Also , as a general rule , and unless it is evident to the contrary 
from the description , where elements in different figures use 
identical reference numbers , the elements are generally 
either identical or at least similar in function or purpose . 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0014 ] FIG . 1 is a cross - sectional view of a QFN - type 
electronic package attached to a circuit board , according to 
some embodiments of the disclosure ; 
[ 0015 ] FIG . 2 is a simplified manufacturing process for the 
low - profile wirebonded package illustrated in FIG . 1 ; 
[ 0016 ] FIGS . 3A - 3E are sequential cross - sectional views 
of the electronic package illustrated in FIG . 1 during the 
manufacturing process described in FIG . 2 ; 
[ 0017 ] FIGS . 4A - 4E are sequential plan views of the 
electronic package illustrated in FIG . 1 during the manu 
facturing process described in FIG . 2 ; 
[ 0018 ] FIG . 5 is a simplified cross - sectional view of an 
electronic package with an encapsulation layer having a 
region of reduced thickness according to embodiments of 
the disclosure ; 
[ 0019 ] FIG . 6 is a simplified cross - sectional view of an 
electronic package with an encapsulation layer having an 
opening that extends through the entire encapsulation layer , 
according to embodiments of the disclosure ; 
[ 0020 ] FIG . 7 is a simplified cross - sectional view of an 
electronic package with multiple dies , according to embodi 
ments of the disclosure ; 
10021 ] FIG . 8 is a simplified cross - sectional view of an 
electronic package with multiple dies that are partially 
overlapping , according to embodiments of the disclosure ; 
[ 0022 ] FIG . 9 is a simplified cross - sectional view of an 
electronic package with a semiconductor die and a passive 
device , according to embodiments of the disclosure ; and 
[ 0023 ] FIG . 10 is a simplified cross - sectional view of an 
electronic package with a semiconductor die and a strap , 
according to embodiments of the disclosure . 

can be employed in other electronic packages such as , but 
not limited to quad flat no lead ( QFN ) , quad flat packs 
( QFP ) , small outline integrated circuits ( SOIC ) and other 
electronic package architectures . 
[ 0027 ] FIG . 1 depicts a cross - sectional view of a QFN 
type electronic package 100 attached to a circuit board 105 , 
according to some embodiments of the disclosure . Elec 
tronic package 100 includes a semiconductor die 110 having 
a first face 115 that is coupled to a plurality of leads 120 with 
one or more wirebonds 125 . Each of plurality of leads 120 
are formed from a leadframe 130 and has a first surface 135 
positioned opposite of and separated from a second surface 
140 by a leadframe thickness 145 . In some embodiments 
first face 115 of semiconductor die 110 is coplanar with first 
surface 135 of plurality of leads 120 . 
[ 0028 ] A dielectric material 150 partially encapsulates 
semiconductor die 110 and plurality of leads 120 , contacting 
the die on a second face 155 and first , second , third and 
fourth sides 160a , 160b , 160c , 160d , respectively ( only first 
and second sides 160a , 160b are illustrated in FIG . 1 ) . In 
some embodiments , dielectric material 150 is formed such 
that it is coplanar with first and second surfaces , 135 , 140 , 
respectively of plurality of leads 120 and is also coplanar 
with first face 115 of semiconductor die 110 . An encapsu 
lation layer 165 is disposed on first surface 135 of plurality 
of leads 120 and first face 115 of semiconductor die 110 such 
that it encapsulates one or more wirebonds 125 . In some 
embodiments encapsulation layer 165 is relatively thin to 
enable a fingerprint sensor 170 located on first face 115 of 
semiconductor die 110 to read a user ' s fingerprint through 
encapsulation layer 165 . 
[ 0029 ] Plurality of leads 120 are exposed on a bottom 
surface 173 of electronic package 100 and electrically 
coupled to a corresponding plurality of pads 175 on circuit 
board 105 with an attachment material 180 that can be 
solder , electrically conductive epoxy or any other electri 
cally conductive material . In some embodiments plurality of 
leads 120 have an elongated top portion 185 providing room 
for wirebonding and a bottom portion 190 that can be 
narrower than the top portion . In some embodiments nar 
rower bottom portion 190 can act as a mold lock , securing 
plurality of leads 120 within dielectric material 150 . In 
further embodiments elongated top portion 185 can also be 
used to provide increased bonding area for each of plurality 
of leads 120 while they are attached to tape during the 
manufacturing process , discussed in more detail below . 
( 0030 ) In some embodiments each of plurality of leads 
120 has an exterior surface 195 located on an exterior edge 
of electronic package 100 , however in other embodiments 
dielectric material 150 can substantially encapsulate each of 
the plurality of leads such that little or no portion of leads are 
visible on exterior edges of the electronic package . 
f0031 ] In some embodiments , an interior edge 196 of 
plurality of leads 120 defines an aperture 197 that extends 
through leadframe thickness 145 creating an opening 198 
within leadframe 130 . Semiconductor die 110 is disposed 
within opening 198 such that first face 115 of the die is 
substantially coplanar with first surface 135 of plurality of 
leads 120 . In some embodiments by disposing semiconduc 
tor die 110 within opening 198 of leadframe 130 , electronic 
package 100 can be low - profile where a thickness 199 of 
semiconductor die 110 is 50 percent or greater than lead 
frame thickness 145 such that the electronic package is less 
than twice the height of the semiconductor die . In further 

DETAILED DESCRIPTION 
[ 0024 ] Some embodiments of the present disclosure relate 
to low - profile wirebonded electronic packages . Further 
embodiments relate to low - profile wirebonded electronic 
packages that employ a thin layer of dielectric material 
formed over the die ' s surface so the die can be used as a 
sensor . While the present disclosure can be useful for a wide 
variety of configurations , some embodiments of the disclo 
sure are particularly useful for electronic packages that are 
used as finger print sensors , as described in more detail 
below . 
[ 0025 ] For example , in some embodiments an opening is 
formed in a leadframe and a semiconductor die is positioned 
within the opening . A dielectric material is formed around 
the die and the leadframe to secure the components in place . 
The assembly is then wirebonded and a final , relatively thin 
encapsulation layer is formed over the die and the leadframe . 
Since the encapsulation layer is formed separately , it ' s 
thickness can be highly controlled such that a thickness of a 
dielectric material over the semiconductor die can be well 
controlled . The well - controlled thickness can be useful in 
applications where the semiconductor die is a fingerprint 
scanner . 
[ 0026 ] In order to better appreciate the features and 
aspects of low - profile wirebonded electronic packages 
according to the present disclosure , further context for the 
disclosure is provided in the following section by discussing 
one particular implementation of an electronic package 
according to embodiments of the present disclosure . These 
embodiments are for example only and other embodiments 
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embodiments semiconductor die 110 can be 60 percent or 
greater than leadframe thickness 145 while in other embodi 
ments the die can be 70 percent or greater and in some 
embodiments 80 percent or greater and in yet further 
embodiments between 90 to 100 percent the leadframe 
thickness . More specifically , in one embodiment where 
semiconductor die 110 is 100 percent of leadframe thickness 
145 , the die and the leadframe are the same thickness so the 
only height added to electronic package 100 relative to the 
die is from encapsulation layer 165 . 
[ 0032 ] In some embodiments plurality of wirebonds 125 
are made from gold , a gold alloy , copper , copper alloy , 
silver , or other metal or metal alloy . In various embodiments 
plurality of wirebonds 125 are made from wire that is 
between 0 . 012 and 100 microns in diameter and in further 
embodiments between 0 . 012 and 50 microns in diameter . 
[ 0033 ] In some embodiments leadframe thickness 145 is 
between 0 . 051 and 0 . 254 millimeters , while in other 
embodiments it is between 0 . 0762 and 0 . 178 millimeters and 
in some embodiments between 0 . 102 millimeters and 0 . 152 
millimeters and in one embodiment approximately 0 . 127 
millimeters . In further embodiments leadframe 130 can be 
made from any metal material including copper and copper 
based alloys . 
10034 ] In some embodiments semiconductor die thickness 
199 is between 0 . 051 and 0 . 254 millimeters , while in other 
embodiments it is between 0 . 051 and 0 . 127 millimeters and 
in some embodiments between 0 . 051 millimeters and 0 . 102 
millimeters and in one embodiment approximately it is 
0 . 076 millimeters thick . 
[ 0035 ] In some embodiments encapsulation layer 165 has 
a thickness between 0 . 025 and 0 . 254 millimeters , while in 
other embodiments it is between 0 . 025 and 0 . 178 millime 
ters and in some embodiments between 0 . 051 millimeters 
and 0 . 102 millimeters and in one embodiment approxi 
mately 0 . 076 millimeters . 
[ 0036 ] In some embodiments a height of plurality of 
wirebonds 125 above first face 115 of semiconductor die 110 
is between 0 . 025 and 0 . 254 millimeters , while in other 
embodiments it is between 0 . 051 and 0 . 127 millimeters and 
in some embodiments between 0 . 051 millimeters and 0 . 076 
millimeters and in one embodiment approximately 0 . 051 
millimeters . 
10037 ] In some embodiments electronic package thickness 
194 is between 0 . 127 and 1 . 270 millimeters , while in other 
embodiments it is between 0 . 127 and 0 . 635 millimeters and 
in some embodiments between 0 . 178 millimeters and 0 . 381 
millimeters and in one embodiment approximately 0 . 254 
millimeters . 
[ 0038 ] In some embodiments dielectric material 150 and 
encapsulation layer 165 can have different compositions . In 
one example dielectric material 150 can be configured to 
have a lower melt viscosity ( e . g . , spiral flow rating ) than 
encapsulation layer 165 so the dielectric material flows 
easier with less resistance during the molding process . In 
some embodiments dielectric material 150 can comprise an 
epoxy with a mineral - based filler while encapsulation layer 
165 can comprise only an epoxy material . In another 
embodiment both dielectric material 150 and encapsulation 
layer 165 can comprise an epoxy with a mineral - based filler , 
however encapsulation layer can have a lower percentage of 
mineral - based filler material than the dielectric material such 

that it has a lower melt viscosity . In further embodiments 
dielectric material 150 can have the same composition as 
encapsulation layer 165 . 
10039 ] In some embodiments semiconductor die 110 is 
completely encapsulated by a combination of dielectric 
material 150 and encapsulation layer 165 . More specifically , 
in one embodiment there is no die attach epoxy used within 
electronic package 100 and semiconductor die 110 is only in 
contact with dielectric material 150 and encapsulation layer 
165 . Such embodiments can result in improved moisture 
sensitivity level ( MSL ) performance of electronic package 
100 since die attach adhesives can be hygroscopic and can 
result in moisture absorption and failure of the electronic 
package . Further , the absence of a die attach epoxy can result 
in cost and manufacturing efficiency savings since the die 
attach dispense and cure processes are not necessary . 
[ 0040 ] Now referring to FIG . 2 a simplified manufacturing 
process 200 for a low - profile wirebonded package is illus 
trated . FIGS . 3A - 3E illustrate sequential cross - sectional 
views of a singular electronic package 100 during manufac 
turing process 200 . FIGS . 3A - 3E illustrate sequential plan 
views of a panel of four electronic packages 100 during 
manufacturing process 200 . FIGS . 2 - 4E will now be referred 
to simultaneously to illustrate one example manufacturing 
process for electronic package 100 . 
[ 0041 ] Manufacturing process 200 starts with forming a 
leadframe in step 205 . As illustrated in FIGS . 3A and 4A , 
leadframe 130 can be formed from a planar panel . In some 
embodiments leadframe 130 can be a single sheet of metal 
made from copper or copper - based alloys . Leadframe 130 
can have one or more features formed within it . As illus 
trated in FIG . 4A , four identical patterns 405 have been 
formed in leadframe 130 , creating plurality of leads 120 and 
opening 198 that is defined by aperture 197 . As illustrated in 
FIG . 3A , leadframe features can have different profiles 
where each lead of the plurality of leads 120 has an 
elongated top portion 185 and a narrower bottom portion 
190 . In some embodiments leadframe 130 can be manufac 
tured with a chemical etching process that includes a half 
etch performed from either side while in other embodiments 
it can be manufactured with a stamping process that can 
include forming and / or coining processes . In further 
embodiments a combination of etching , stamping and form 
ing / coining processes can be used . 
[ 0042 ] Now advancing to step 210 in process 200 illus 
trated in FIG . 2 , the leadframe is attached to tape . FIG . 3A 
illustrates tape 305 adhered to each of plurality of leads 120 . 
FIG . 4A illustrates tape 305 attached to entire leadframe 
130 . In some embodiments tape 305 can have an adhesive 
that holds leadframe 130 in place and in further embodi 
ments the adhesive can be of a particular composition that is 
released with exposure to ultra - violet light . 
[ 0043 ] Now advancing to step 215 in process 200 illus 
trated in FIG . 2 , the semiconductor die is disposed within an 
opening with in the leadframe and the die is also attached to 
the tape . FIG . 3B illustrates semiconductor die 110 disposed 
within opening 198 and attached to tape 305 . Since lead 
frame 130 and semiconductor die 110 are both attached to 
tape 305 they are coplanar at their respective interfaces to 
the tape . As further illustrated in FIG . 3B , the semiconductor 
die thickness is greater than 50 percent of the thickness of 
leadframe 130 . Semiconductor die 110 can also have a 
fingerprint sensor 170 located on first face 115 . FIG . 4B 
shows die 110 placed within opening 198 and also shows 



US 2018 / 0150673 A1 May 31 , 2018 

that the die is placed with fingerprint sensor 170 and first 
face 115 down , such that they are in contact with tape 305 . 
Although semiconductor die 110 is illustrated and described 
as having a fingerprint sensor , it is understood that any 
semiconductor die can be used within electronic package 
100 including and not limited to power devices , digital 
devices , optical devices and analog devices . 
[ 0044 ] Now advancing to step 220 in process 200 illus 
trated in FIG . 2 , a dielectric material 150 is formed around 
the semiconductor die and the leadframe . FIG . 3C illustrates 
dielectric material 150 formed around second face 155 and 
first and second edges 160a , 160b , respectively , of semi 
conductor die 110 such that it is coplanar with second 
surface 140 of leadframe 130 . FIG . 4C illustrates dielectric 
material 150 formed across a majority of leadframe 130 and 
around first , second , third and fourth edges 160a , 160b , 
160c , 160d , respectively of semiconductor die 110 . Dielec 
tric material 150 can be formed on leadframe 130 with an 
injection , mold transfer , dispensing , stencil or other process . 
[ 0045 ] Now advancing to step 225 tape 305 is removed 
from the leadframe 130 . In some embodiments tape 305 is 
peeled off while in other embodiments it can be exposed to 
ultraviolet light or a chemical first to make the tape easier to 
remove . 
[ 0046 ] Now advancing to step 230 the electronic package 
is turned over and wirebonding is performed . FIG . 3D 
illustrates electronic package 100 inverted with first face 115 
of semiconductor die 110 face up . One or more wirebonds 
125 couple first face 115 to plurality of leads 120 . FIG . 4D 
illustrates one wirebond 125 per lead , however more than 
one wirebond per lead can be used and different lead 
configurations can also be used without departing from this 
disclosure . Other methods of interconnecting semiconductor 
die 110 to plurality of leads 120 can also be used , some of 
which are disclosed in more detail below . In some embodi 
ments the use of dielectric material 150 to secure semicon 
ductor die 110 in place can be beneficial as compared to 
using a die attach material . The use of dielectric material 150 
can minimize “ die bounce ” during wirebonding since the 
dielectric material can be selected with a higher hardness 
and / or modulus of elasticity than a typical die attach mate 
rial . Further , the manufacturing process can be shortened 
and streamlined since the die attach dispense and cure 
cycled are not necessary . 
[ 0047 ] Now advancing to step 235 an encapsulation layer 
is formed over the semiconductor die and the leadframe . 
FIG . 3E illustrates encapsulation layer 165 formed over first 
face 115 of semiconductor die 110 and over first surface 135 
of leadframe 130 . Encapsulation layer 165 is also shown in 
FIG . 4D formed across first surface 135 of leadframe 130 . In 
some embodiments the particular sequence of manufactur 
ing steps can enable a relatively tight control of tolerances 
between first face 115 of semiconductor die 110 and the top 
outer surface of encapsulation layer 165 . Such a process can 
be beneficial for semiconductor dies that have fingerprint 
sensors that require a well - controlled thickness of dielectric 
material between the die and the user ' s finger . 
[ 0048 ] In various embodiments , by mounting first face 115 
of semiconductor die 110 on the same tape as first surface 
135 of leadframe 130 the semiconductor die and the lead 
frame are coplanar . Next , by using a mold tool that registers 
and seals to first surface 135 of leadframe 130 , the tolerance 
of the mold tool is the only tolerance that factors into the 
thickness of the encapsulation layer . This allows a very tight 

control on the thickness of the encapsulation layer 165 
between the top of the semiconductor die and the user ' s 
finger as well as creating a relatively low - profile electronic 
package . 
[ 0049 ] Now advancing to step 240 of FIG . 2 electronic 
packages are singulated , if required . This is shown in detail 
in FIG . 4E by dashed lines 410 that indicate cut lines through 
the assembly . In some embodiments singulation can be 
performed with a dicing saw , a laser , a punch or any other 
cutting method . Once the cutting is done , the assembly in 
FIG . 4E will yield four identical electronic packages 100 
( see FIG . 1 ) . 
[ 0050 ] The process described above is only for example 
and other manufacturing processes can be used . In addition , 
the particular sequence of manufacturing steps above can be 
performed in any order . 
10051 ] Now referring to FIGS . 5 - 10 various modifications 
to electronic package 100 described above can be per 
formed . These modifications can be used alone or in con 
junction with one another in any combination . 
[ 0052 ] FIG . 5 illustrates a cross - section of an electronic 
package 500 with an encapsulation layer 505 having a 
region 510 of reduced thickness . As shown in FIG . 5 , 
electronic package 500 is similar to electronic package 100 , 
however region 510 of encapsulation layer 505 has a 
reduced thickness . In some embodiments region 510 can be 
formed by a protrusion within a molding tool , or by machin 
ing or other material removal process . Region 510 can be 
beneficial for fingerprint sensor dies that require a reduced 
thickness of dielectric material covering the die . 
[ 0053 ] FIG . 6 illustrates a cross - section of an electronic 
package 600 with an encapsulation layer 605 having an 
opening 610 that extends through the entire encapsulation 
layer such that first face 615 of semiconductor die 620 is 
exposed . Opening 610 can be formed with a protrusion 
within a molding tool and in some embodiments the pro 
trusion can be formed from a compressible material such as 
an elastomer within the molding tool . Therefore , in some 
embodiments encapsulation layer 605 can be formed in a 
pattern over first face 615 of semiconductor die 620 and in 
one embodiment the encapsulation layer can be formed only 
over regions with wirebonds 625 . 
[ 0054 ] Opening 610 can be left open or in some embodi 
ments it can be filled in with another material . In one 
embodiment the semiconductor die includes a light emitting 
diode ( LED ) and opening 610 is filled in with a material that 
is transparent to the LED wavelength . In another embodi 
ment opening 610 is filled in with a material that is opaque 
an emits a different wavelength of light than it receives from 
the semiconductor die ( e . g . , it emits a white light ) . In another 
embodiment semiconductor die 620 can have a heatsink 
attached directly to it through opening 610 . In further 
embodiments an active electronic component ( e . g . , a flip 
chip , a QFP , a QFN ) , a passive electronic component ( e . g . , 
capacitor , resistor or inductor ) or other type of electronic 
device can be electrically coupled to semiconductor die 620 
through opening 610 . Opening 610 can be used for other 
features such as , but not limited to , attaching a copper strap 
as discussed in more detail below . 
[ 0055 ] FIG . 7 illustrates a cross - section of an electronic 
package 700 with multiple dies . As shown in FIG . 7 , 
electronic package 700 is similar to electronic package 100 
( see FIG . 1 ) however electronic package 700 has two dies 
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705 and 710 . Dies 705 and 710 can be electrically coupled 
to leads 715 and / or each other with one or more wirebonds 
720 . 
[ 0056 ] FIG . 8 illustrates a cross - section of an electronic 
package 800 with multiple dies that are partially overlap 
ping . As shown in FIG . 8 , electronic package 800 is similar 
to electronic package 100 ( see FIG . 1 ) however electronic 
package 800 has two dies 805 and 810 that are partially 
overlapping . Dies 805 and 810 can be electrically coupled to 
leads 815 and / or each other with one or more wirebonds 
820 . 
[ 0057 ] FIG . 9 illustrates a cross - section of an electronic 
package 900 with a both a semiconductor die and a passive 
device . As shown in FIG . 9 , electronic package 900 is 
similar to electronic package 100 ( see FIG . 1 ) however 
electronic package 900 has a die 905 and at least one passive 
device 910 . Passive device 910 can be attached between 
portions of leadframe 915 . 
[ 0058 ] FIG . 10 illustrates a cross - section of an electronic 
package 1000 with a semiconductor die that is coupled to 
one or more leads with a strap . As shown in FIG . 1000 , 
electronic package 1000 is similar to electronic package 100 
( see FIG . 1 ) however electronic package 1000 has a die 1005 
that is coupled to one or more leads 1010 with a strap 1015 . 
In some embodiments strap 1015 can have one or more 
protrusions 1020 to assist in forming a controlled bond line 
between strap 1015 and semiconductor die 1005 . In some 
embodiments strap 1015 can be made from a metal includ 
ing copper and / or copper alloys . 
[ 0059 ] Although electronic package 100 ( see FIG . 1 ) is 
described and illustrated as one particular type of electronic 
package with one particular type of semiconductor die , 
embodiments of the disclosure are suitable for use with a 
multiplicity of electronic package architectures and various 
semiconductor dies . For example , any electronic packaging 
architecture can use embodiments of the invention . In some 
instances , embodiments of the disclosure are particularly 
well suited for use with portable quad flat packs and SOIC ' s . 
In various instances , embodiments of the disclosure are 
particularly well suited for use with semiconductor devices 
that are used as fingerprint scanners . 
[ 0060 ] In the foregoing specification , embodiments of the 
disclosure have been described with reference to numerous 
specific details that can vary from implementation to imple 
mentation . The specification and drawings are , accordingly , 
to be regarded in an illustrative rather than a restrictive 
sense . The sole and exclusive indicator of the scope of the 
disclosure , and what is intended by the applicants to be the 
scope of the disclosure , is the literal and equivalent scope of 
the set of claims that issue from this application , in the 
specific form in which such claims issue , including any 
subsequent correction . The specific details of particular 
embodiments can be combined in any suitable manner 
without departing from the spirit and scope of embodiments 
of the disclosure . 
[ 0061 ] Additionally , spatially relative terms , such as “ bot 
tom or “ top ” and the like can be used to describe an element 
and / or feature ' s relationship to another element ( s ) and / or 
feature ( s ) as , for example , illustrated in the figures . It will be 
understood that the spatially relative terms are intended to 
encompass different orientations of the device in use and / or 
operation in addition to the orientation depicted in the 
figures . For example , if the device in the figures is turned 
over , elements described as a “ bottom ” surface can then be 

oriented “ above ” other elements or features . The device can 
be otherwise oriented ( e . g . , rotated 90 degrees or at other 
orientations ) and the spatially relative descriptors used 
herein interpreted accordingly . 

What is claimed is : 
1 . An electronic component comprising : 
a leadframe having a first surface positioned opposite and 

separated from a second surface by a leadframe thick 
ness , and at least one aperture extending through the 
leadframe thickness creating an opening ; 

a semiconductor die having a first face disposed opposite 
a second face and positioned within the opening ; 

a dielectric material disposed within the opening and at 
least partially encapsulating the semiconductor die ; and 

an encapsulation layer disposed on the first surface of the 
leadframe and a first face of the semiconductor die . 

2 . The electronic component of claim 1 wherein the 
semiconductor die is disposed within the opening such that 
the first face is coplanar with the first surface . 

3 . The electronic component of claim 2 wherein the 
dielectric material is coplanar with the first face of the 
semiconductor die and the first surface of the leadframe . 

4 . The electronic component of claim 3 wherein the 
dielectric material is coplanar with the second surface of the 
leadframe . 

5 . The electronic component of claim 1 wherein the 
semiconductor die has a thickness that is 50 percent or 
greater than the leadframe thickness . 

6 . The electronic component of claim 1 wherein the 
semiconductor die includes a fingerprint sensor with an 
active sensor array disposed on the first face . 

7 . The electronic component of claim 6 wherein the 
encapsulation layer has a thickness that is less than 100 
microns . 

8 . The electronic component of claim 1 wherein a plu 
rality of wirebonds are coupled between the first face of the 
semiconductor die and the first surface of the leadframe . 

9 . The electronic component of claim 8 wherein the 
wirebonds have a maximum height above the first surface of 
the leadframe of 50 microns . 

10 . The electronic component of claim 1 wherein the 
leadframe thickness is 0 . 127 millimeters . 

11 . The electronic component of claim 1 wherein the 
dielectric material has a different composition than the 
encapsulation layer . 

12 . The electronic component of claim 1 wherein the 
encapsulation layer has a melt viscosity that is less than a 
melt viscosity of the dielectric material . 

13 . The electronic component of claim 1 wherein the 
dielectric material includes an epoxy with a mineral - based 
filler and the dielectric material includes only an epoxy . 

14 . The electronic component of claim 1 wherein the 
semiconductor die is completely encapsulated by the dielec 
tric material and the encapsulation layer . 

15 . The electronic component of claim 14 wherein the 
entire first face of the semiconductor die is in contact with 
the encapsulation layer except where wirebonds are bonded 
to the first face . 

16 . The electronic component of claim 14 wherein the 
entire second face of the semiconductor die is in contact with 
the dielectric material . 

17 . The electronic component of claim 1 wherein the 
leadframe further includes a plurality of leads surrounding 
the opening . 
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18 . An electronic component comprising : 
a semiconductor die having a die thickness and a first face 

disposed opposite a second face , a first side disposed 
opposite a second side and a third side disposed oppo 
site a fourth side ; 

a dielectric material positioned against the second face 
and the first , second , third and the fourth sides ; 

an encapsulation layer positioned against the first face ; 
and 

a plurality of electrically conductive leads disposed adja 
cent to at least one of the first , second , third and the 
fourth sides and electrically isolated from adjacent 
leads by the dielectric material . 

19 . An electronic component comprising : 
an encapsulation layer having an exterior surface opposite 

an interior surface wherein the exterior surface forms a 
top surface of the electronic component ; 

a semiconductor die having a first face positioned against 
the interior surface of the encapsulation layer ; 

a plurality of electrical leads each having a first surface 
positioned against the interior surface of the encapsu 
lation layer and disposed at least partially around a 
perimeter of the semiconductor die ; and 

a layer of dielectric material having a depression posi 
tioned on an interior surface and sized to accommodate 
the semiconductor die , the layer of dielectric material 
further comprising an exterior surface forming at least 
a portion of a bottom surface of the electronic compo 
nent . 

20 . The electronic component of claim 19 wherein the 
depression has a bottom surface that is in direct contact with 
the semiconductor die . 
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