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A method of packaging a semiconductor die includes the 
steps of providing a flange (110), coupling one or more active 
die (341) to the flange with a lead-free die attach material 
(350), staking a leadframe (120) to the flange after coupling 
the one or more active die to the flange, electrically intercon 
necting the one or more active die and the leadframe with an 
interconnect structure (470), and applying a plastic material 
(130) over the flange, the one or more active die, the lead 
frame, and the interconnect structure. 
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METHOD OF PACKAGNGA 
SEMCONDUCTOR DE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a continuation application of application Ser. 
No. 1 1/336,368, filed on Jan. 20, 2006. 

FIELD OF THE INVENTION 

0002 This invention relates generally to semiconductor 
components, and relates more particularly to packaging for 
semiconductor components. 

BACKGROUND OF THE INVENTION 

0003. Semiconductor die or chips are encapsulated in a 
semiconductor package for protection from damage by exter 
nal stresses and to provide a system for carrying electrical 
signals to and from the chips. Many different types of semi 
conductor packages exist, including dual-in-line packages, 
pin grid array packages, tape-automated bonding (TAB) 
packages, multi-chip modules (MCMs), and power packages. 
One type of power package is a high power package that is 
used for a high power semiconductor device and that is 
capable of dissipating greater than ten watts of power. 
0004 Typically, these power packages use a relatively 
high resistivity die attach materials that have a high lead 
content, a large thickness, and a low thermal conductivity of 
approximately twenty to thirty watts per meter Kelvin (w/m- 
K). Each of these characteristics contribute to heat transfer 
problems during device operation. Radio frequency and other 
high frequency power packages also typically have an air 
cavity enclosed by ceramic components, which are expen 
sive. Lower cost high frequency encapsulated power pack 
ages are typically limited to a single semiconductor chip per 
package, which requires: (1) matching components to be 
located on the same chip as the high power semiconductor 
device, which can result in lossy devices with lower electrical 
performance; or (2) matching components and/or other com 
ponents to be located on one or more different chips in dif 
ferent packages and requires a larger footprint or a larger 
amount of space in the final product for multiple packages. 
0005 Accordingly, a need exists for a low cost package for 
a high power semiconductor device that has improved ther 
mal conductivity for improved reliability, that is less expen 
sive than air cavity packages, that can be used to package 
multiple semiconductor chips in a single package, and that is 
compatible with high frequency applications above approxi 
mately three hundred MegaHertz (MHz). 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006. The invention will be better understood from a read 
ing of the following detailed description, taken in conjunction 
with the accompanying figures in the drawings in which: 
0007 FIG. 1 illustrates an isometric view of a package for 
a high power semiconductor device in accordance with an 
embodiment of the invention; 
0008 FIG. 2 illustrates an isometric view of the package 
of FIG. 1 during an initial step of the packaging process in 
accordance with an embodiment of the invention; 
0009 FIG. 3 illustrates an isometric view of the package 
of FIG.2 duringa Subsequent step of the packaging process in 
accordance with an embodiment of the invention; 
0010 FIG. 4 illustrates an isometric view of the package 
of FIG. 3 during a later step of the packaging process in 
accordance with an embodiment of the invention; 
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0011 FIG. 5 illustrates a partial cross-sectional, isometric 
view of the package of FIG. 4 during an even later step of the 
packaging process in accordance with an embodiment of the 
invention; and 
0012 FIG. 6 illustrates a flow chart of a method of assem 
bling a semiconductor structure or semiconductor packaging 
system in accordance with an embodiment of the invention. 
0013 For simplicity and clarity of illustration, the drawing 
figures illustrate the general manner of construction, and 
descriptions and details of well-known features and tech 
niques may be omitted to avoid unnecessarily obscuring the 
invention. Additionally, elements in the drawing figures are 
not necessarily drawn to scale. For example, the dimensions 
of some of the elements in the figures may be exaggerated 
relative to other elements to help improve understanding of 
embodiments of the present invention. The same reference 
numerals in different figures denote the same elements. 
0014. The terms “first,” “second,” “third,” “fourth, and 
the like in the description and in the claims, if any, are used for 
distinguishing between similar elements and not necessarily 
for describing a particular sequential or chronological order. 
It is to be understood that the terms so used are interchange 
able under appropriate circumstances Such that the embodi 
ments of the invention described herein are, for example, 
capable of operation in sequences other than those illustrated 
or otherwise described herein. Furthermore, the terms “com 
prise.” “include.” “have and any variations thereof, are 
intended to cover a non-exclusive inclusion, Such that a pro 
cess, method, article, or apparatus that comprises a list of 
elements is not necessarily limited to those elements, but may 
include other elements not expressly listed or inherent to such 
process, method, article, or apparatus. 
(0.015 The terms “left,” “right,” “front,” “back,” “top.” 
“bottom.” “over,” “under and the like in the description and 
in the claims, if any, are used for descriptive purposes and not 
necessarily for describing permanent relative positions. It is 
to be understood that the terms so used are interchangeable 
under appropriate circumstances such that the embodiments 
of the invention described herein are, for example, capable of 
operation in other orientations than those illustrated or other 
wise described herein. The term “coupled as used herein, is 
defined as directly or indirectly connected in an electrical, 
mechanical, chemical, or other manner. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0016 FIG. 1 illustrates an isometric view of a package 100 
for a semiconductor die. Package 100 includes a flange 110. 
one or more active die (not illustrated in FIG. 1) coupled to 
flange 110 with a lead-free die attach material (not illustrated 
in FIG. 1), a leadframe 120 staked or otherwise attached in a 
precise manner to flange 110, an interconnect structure (not 
illustrated in FIG. 1) electrically coupling together leadframe 
120 and the one or more active die, and a plastic material 130 
over flange 110, the one or more active die, leadframe 120, 
and the interconnect structure. In some embodiments where 
the active die include a high power semiconductor device, 
package 100 can be referred to as a high power semiconductor 
component. 
0017. As explained in more detail below, package 100 is 
more environmentally friendly, has better thermal conductiv 
ity, has better reliability, is less expensive, and requires less 
space than typical high power packages. More specifically, 
the lead-free die attach material provides package 100 with its 
more environmentally friendly characteristic, and the use of 
for example, a gold silicon die attach and a copper or other 
non-ceramic flange provides package 100 with its better ther 



US 2009/0023248 A1 

mal conductivity and lowered thermal resistivity, which pro 
duces improved reliability characteristics over the ceramic 
based, air cavity packages. Additionally, the exemplary 
copper flange and exemplary plastic overmolded material 
allow package 100 to be less expensive than the ceramic 
based packages. Furthermore, the ability to package more 
than one semiconductor chip within the package permits 
package 100 to either: (1) have a smaller footprint and occupy 
less space within a final product compared to a typical two 
package Solution; or (2) have a less lossy and improved elec 
trical performance compared to a typical single integrated 
chip Solution. 
0018 Turning to the next drawing, FIG. 2 illustrates, in 
general, an isometric view of package 100 in FIG.1 during an 
initial step of the packaging process. More specifically, FIG. 
2 illustrates an isometric view of flange 110. Flange 110 
serves as a Subsequent mounting Surface for the semiconduc 
tor chips or die and can be part of a leadframe-type structure 
where multiple flanges are coupled together during this stage 
of the packaging process. 
0019. In some embodiments, flange 110 also serves as a 
heatsink and, in Such embodiments, can be referred to as a 
heatsink. When flange 110 serves as a heat sink, flange 110 
can be comprised of a high thermal conductivity material 
Such as, for example, copper. In this embodiment, flange 110 
can have a high thermal conductivity of greater than approxi 
mately three hundred fifty w/m-K. 
0020. As illustrated in FIG. 2, flange 110 includes two or 
more features 211. As illustrated in the drawings, features 211 
can be through-holes in flange 110, but in a different embodi 
ment, features 211 can extend only part of the way through 
flange 110. In yet another embodiment, features 211 can be a 
protrusion that rises above the top surface offlange 110. As an 
example, each of features 211 can have a cylindrical cross 
section and can be approximately five hundred micrometers 
in diameter or can have a diameter varying from approxi 
mately four hundred to one thousand micrometers. As another 
example, each of features 211 can have a constant or varying 
rectangular cross-section through the thickness offlange 110. 
One skilled in the art will understand that flange 110 can 
include more or less than two features and that the one or more 
features can have a variety of shapes and can be arranged in a 
variety of configurations. Regardless of their shapes and con 
figurations, features 211 can serve as a region for precisely 
staking the leadframe to flange 110 and can also serve as a 
mold lock for the subsequent overmolded plastic material. 
Flange 110 can also include other mold locks. 
0021. As also illustrated in FIG. 2, flange 110 can include 
features 212. Features 212 can be located at opposite ends of 
flange 110 and can be used for attaching package 100 to a 
printed circuit (PC) board, another heatsink, or other system 
or product. FIG. 2 depicts two features having a particular 
shape, but the specific quantity and shape of features 212 may 
vary. 

0022. In one embodiment, flange 110 can comprise two or 
more layers or materials such as, for example, materials 213 
and 214. In this embodiment, material 214 can be more duc 
tile and/or more thermally conductive than material 213, and 
material 213 can be more rigid than material 214. In this 
manner, flange 110 can be a composite flange with a top 
Surface that is better Suited for improving die integrity and a 
bottom surface that is better suited for improving the 
mechanical integrity of package 100. As an example, material 
213 can be a material known in the art as "copper 151, and 
material 214 can be a material known in the art as "copper 
102. 
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0023 Regardless of the number of layers that flange 110 
contains, however, flange 110 can be thinner than other 
flanges or heatsinks because of the use of an overmolded 
plastic package. As an example, flange 110 can have a thick 
ness of approximately 33 mils or 0.84 millimeters. As part of 
this embodiment or as part of a different embodiment, mate 
rial 214 can be selectively plated with a suitable metal such as, 
for example, gold to be compatible with a Subsequent die 
attach step. In this embodiment, the remainder of flange 110 
is not coated with gold to improve the Subsequent adhesion 
between plastic material 130 and flange 110. 
0024. In the same or a different embodiment, flange 110 
can include a recess 215 at a perimeter of its bottom surface 
(i.e., material 213). For improved package integrity, a Subse 
quently molded packaging material can be molded over the 
top surface of flange 110, over the side surfaces of flange 110. 
and in recess 215 Such that the packaging material is flush or 
co-planar with the bottom surface of flange 110. In this man 
ner, package 100 can be a surface-mountable package. 
0025 FIG. 3 illustrates, generally, an isometric view of 
package 100 during a Subsequent step of the packaging pro 
cess. More specifically, FIG. 3 illustrates several semicon 
ductor chips or die 341 and 342, where each of die 341 are 
located between two of die 342. In one embodiment, package 
100 includes only a single die 341, and in a different embodi 
ment, package 100 includes only a single die 341 and a single 
or multiple die 342. In an embodiment having multiple die, 
the relative locations of the die may vary from the locations 
illustrated in FIG. 3. 

0026 Die 341 are active die, each of which have at least 
one active device. As an example, the active device can be a 
high power transistor that dissipates greater than approxi 
mately ten watts, a high frequency transistor operating a 
frequency greater than approximately three hundred MHZ, or 
a high power and high frequency transistor. Die 341 can also 
be devoid of or without any passive devices. In the same or a 
different embodiment, die 342 are passive die, each of which 
have at least one passive device. As an example, the passive 
device can be a capacitor, resistor, inductor, or the like. Die 
342 can also be devoid of or without any active devices. 
0027. In this multi-die configuration having separate 
active die packaged together with high frequency matching or 
passive components, the high frequency performance of the 
component can be improved by reducing the detrimental 
effects of lossy silicon without sacrificing additional space 
within the final product and while maintaining industry stan 
dard package outlines. The multi-die configuration can also 
improve the high frequency performance of the component 
by including multiple matching stages to obtain a higher Q 
factor and improved impedance. The multi-die configuration 
can further improve the electrical performance of the compo 
nent by spreading out the die layout over flange 110 to 
improve the heat dissipation from the die, particularly when 
the power density is high, and with the improved heat dissi 
pation, the active devices or transistors can have shorterfinger 
lengths and more fingers to achieve the same output power. 
Finally, the multi-die configuration can shorten the design 
cycle time over that of integrated circuit, single die Solutions. 
0028. Die 341 and 342 can comprise different materials or 
the same materials with the same or differentorientations. For 
example, die 341 can comprise silicon for active devices, and 
die 342 can comprise gallium arsenide or other substrate 
materials for passive structures. To improve the high fre 
quency performance of the component, die 341 can be 
thinned to approximately one to four mils or approximately 
twenty-five to one hundred micrometers. 
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0029 Die 341 and 342 are coupled to the top surface of 
flange 110 using a lead-free die attach350. As an example, die 
attach 350 can comprise a metallurgical die attach material, 
Such as gold silicon, having a melting temperature greater 
than approximately 250 degrees Celsius. As another example, 
die attach 350 can comprise gold tin or the like. In a different 
embodiment where die 341 and 342 are comprised of differ 
ent materials, one lead-free metallurgical die attach material 
can be used to couple die 341 to flange 110, and a different die 
attach material can be used to couple die 342 to flange 110. As 
an example, the different die attach material can be a non 
metallurgical die attach material. 
0030 FIG. 4 illustrates an isometric view of package 100 
during a later step of the packaging process. More specifi 
cally, FIG. 4 illustrates a leadframe 120 having leads 421, tie 
bars, dam bars, and the like. In one embodiment, leadframe 
120 comprises copper and other non-precious metals to lower 
the cost of package 100. 
0031. After coupling die 341 and 342 to flange 110, lead 
frame 120 and flange 110 are coupled together using a staking 
process. As an example, the staking process can be a high 
precision mechanical staking process, laser joining process, 
or spot welding process. As an example of a high precision 
mechanical staking process, stakes 460 can be inserted into 
holes in leadframe 120 and in features 211 of flange 110 to 
precisely couple together leadframe 120 and flange 110. In 
one embodiment, features 211 can be electrically insulated 
Such that after the staking process, leadframe 120 and flange 
110 remain or are kept electrically isolated from each other. In 
a different embodiment, stakes 460 can be electrically insu 
lated to accomplish the same function. In another embodi 
ment where features 211 are protrusions extending from the 
top surface of flange 110, the staking process can include 
inserting the protrusions into the holds in leadframe 120. The 
high precision staking process can attach leadframe 120 to 
flange 110 to within an accuracy of at least approximately 
+/- 1 mils or +/-25.4 micrometers. 
0032. When flange 110 comprises layers or materials 213 
and 214, the staking process can also stake materials 213 and 
214 together such that, prior to the staking, materials 213 and 
214 are separate layers and Such that, after the staking, mate 
rials 213 and 214 are joined together. In another embodiment, 
stakes 460 can be used to first join together materials 213 and 
214, and later, Stakes 460 can be used to precisely align and 
attach leadframe 120 to flange 110. 
0033. In the same or a different embodiment, after the 
staking process, leadframe 120 and flange 110 are non-copla 
nar with each other. For example, a bottom surface of lead 
frame 120 can be non-coplanar with the bottom surface of 
flange 110, and a top surface of leadframe 120 can be non 
coplanar with the top surface of flange 110, as illustrated in 
FIG. 4. 

0034 FIG. 4 also illustrates an interconnect structure 470. 
As an example, interconnect structure 470 can comprise wire 
bonds. In this example, the wire bonds can comprise alumi 
num when die 341 are comprised of silicon, and the wire 
bonds can comprise gold when die 341 are comprised of 
gallium arsenide. In the preferred embodiment, package 100 
contains a single type of wire bond, but package 100 can 
contain different types of wire bonds when die 341 and 342 
comprise different substrate materials. In a different embodi 
ment, interconnect structure 470 can comprise tape auto 
mated bonding (TAB) or ribbon bonding. Interconnect struc 
ture 470 electrically interconnects die 341 and 342 to each 
other and to leads 421 of leadframe 120. In one embodiment, 
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interconnect structure 470 can also electrically interconnect 
one or more of die 341 and 342 and/or leads 421 of leadframe 
120 to flange 110. 
0035 FIG. 5 illustrates a partial cross-sectional, isometric 
view of package 100 during an even later step of the packag 
ing process. More specifically, FIG. 5 illustrates a plastic 
material 130. As an example, plastic material 130 can com 
prise a glass-filled epoxy-based plastic and can reinforce or 
improve the strength of package 100 that is provided by 
flange 110. In one embodiment, plastic material 130 can be 
molded over flange 110, die 341 and 342 (FIG. 3), leadframe 
120, interconnect structure 470 (FIG. 4). More specifically, 
plastic material 130 can be overmolded over a portion of 
flange 110, die 341 and 342, portions of leadframe 120, 
interconnect structure 470. In one embodiment, regardless of 
whether features 211 are through-holes or protrusions, fea 
tures 211 (and stakes 460, when used) can serve as mold locks 
to improve the adhesion of plastic material 130 to flange 110. 
0036. In the same or a different embodiment where the 
bottom surface of flange 110 has recess 215, plastic material 
130 can also be molded over the sides of flange 110 and in 
recess 215 (underneath flange 110) to further improve the 
adhesion of plastic material 130 to flange 110 and to make 
package 100 a surface-mount component. In a different 
embodiment, plastic material 130 is not molded over the sides 
offlange 110 or in recess 215, if any. In this different embodi 
ment, the sides of flange 110 remain substantially exposed. 
0037 Next, leadframe 120 can be singulated by cutting the 
tie and dam bars of leadframe 120 such that leads 421 are no 
longer electrically coupled together by leadframe 120. In an 
embodiment where flange 110 was part of a different lead 
frame, flange 110 can also be singulated at this time from the 
other flanges in the different leadframe. Finally, leads 421 can 
be bent into a desired configuration. 
0038 FIG. 6 illustrates a flow chart of a method 600 of 
packaging a semiconductor die. In general, according to an 
embodiment of the invention, method 600 includes the steps 
of providing a flange, coupling one or more active die to the 
flange with a lead-free metallurgical die attach material, stak 
ing a leadframe to the flange after coupling the one or more 
active die to the flange, electrically interconnecting the one or 
more active die and the leadframe with an interconnect struc 
ture, and applying a plastic material over the flange, the one or 
more active die, the leadframe, and the interconnect structure. 
0039 More specifically, as illustrated in FIG. 6, method 
600 includes a step 601 for providing a flange. As an example, 
the flange of step 601 can be similar to flange 110 in FIG. 2, 
and the flange of step 601 can have one or more of features 
211 and 212 and recesses 215 and can also have one or more 
of materials 213 and 214, among other characteristics. Addi 
tionally, the flange of step 610 can be part of a leadframe 
having multiple flanges, as described for flange 110 in FIG. 2. 
0040. As also previously described for flange 110, the 
flange of step 601 in FIG. 6 can be selectively plated to 
provide a portion of the top surface of the flange to be suitable 
for a Subsequent die attach step. In one embodiment, this 
selectively plating step can be part of step 601. 
0041) Method 600 in FIG. 6 also includes a step 602 for 
providing one or more semiconductor die. As an example, the 
die of step 602 can be similar to one or more of die 341 and/or 
342 in FIG. 3. One skilled in the art will understand that the 
sequence of steps 601 and 602 can be interchanged with each 
other. 
0042. Returning to FIG. 6, method 600 includes a step 603 

is for coupling the one or more semiconductor die to the 
flange with a lead-free metallurgical die attach material. As an 
example, the die attach material of step 603 can be similar to 
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die attach 350 in FIG. 3. In one embodiment, step 603 is 
performed in aheated chamber orona heated Support Surface, 
and the semiconductor die are scrubbed against the flange, or 
Vice versa, during the coupling process to improve the preci 
sion of the location of the die. 
0043. In the same or a different embodiment, the die attach 
material can be plated or otherwise deposited on the back 
Surface of the semiconductor die during the manufacturing 
process of the semiconductor die and before the semiconduc 
tor die is singulated from a wafer. This process is preferred 
over using a perform and other techniques known in the art 
because this process improves the thermal conductivity com 
pared to the use of performs due to the fact that the die attach 
material can be thinner and can have a lower thermal resis 
tivity than that of performs. As described previously, in one 
embodiment, different die attach material can be used for 
different semiconductor die. 
0044) Next, after step 603, method 600 continues with a 
step 604 for staking the leadframe to the flange. As an 
example, the staking step or process can be similar to that 
described previously with reference leadframe 120 in FIG. 4. 
In the preferred embodiment, step 604 occurs at a relatively 
lower temperature compared to other leadframe attachment 
processes. 
0045 Also in the preferred embodiment, step 604 occurs 
after step 603. Using these two particular steps in this par 
ticular sequence, the die attach material of step 603 can have 
a lower melting temperature than in prior art methods, which 
enables the use of a wider range of materials for the die attach 
material. Also, the leadframe and the die can be positioned 
relative to each other with improved precision such that the 
length of the Subsequent electrical interconnect structure (i.e., 
wire bonds) is more consistent for more precise parasitic 
inductance from the interconnect structure, which results in 
improved high frequency performance. 
0046 Method 600 also includes a step 605 for electrically 
interconnecting the one or more semiconductor die and the 
leadframe with an interconnect structure. As an example, the 
interconnect structure can be similar to interconnect structure 
470 in FIG. 4. In one embodiment, step 605 can include 
electrically interconnecting the one or more semiconductor 
die with the flange, as explained previously for interconnect 
structure 470 in FIG. 4. In the same or a different embodi 
ment, steps 604 and 605 can occur simultaneously with each 
other. 
0047 Next, after step 605, method 600 continues with a 
step 606 for overmolding or otherwise applying a plastic 
material over the flange, the one or more active die, the 
leadframe, and the interconnect structure. As an example, the 
plastic material of step 606 can be similar to plastic material 
130 in FIG.5. In one embodiment, the semiconductor die can 
be coated or otherwise passivated before step 606. 
0048. Then, method 600 continues with a step 607 for 
singulating leads of the leadframe, as described previously 
with respect to leads 421 of leadframe 120 in FIG. 5, and in 
one embodiment, method 600 can also include a step 608 for 
singulating the multiple flanges from each other. Step 608 can 
occur before, after, or simultaneously with step 607. 
0049. As illustrated in FIG. 6, method 600 also includes a 
step 609 for bending the leads into a pre-determined shape. 
The bending process of step 609 can include forming the 
leads into the pre-determined shape. As an example, step 609 
can form the leads to create a package that is a surface mount 
package. 
0050 Although the invention has been described with ref 
erence to specific embodiments, it will be understood by 
those skilled in the art that various changes may be made 
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without departing from the spirit or scope of the invention. 
Various examples of Such changes have been given in the 
foregoing description. Accordingly, the disclosure of 
embodiments of the invention is intended to be illustrative of 
the scope of the invention and is not intended to be limiting. It 
is intended that the scope of the invention shall be limited only 
to the extent required by the appended claims. For example, to 
one of ordinary skill in the art, it will be readily apparent that 
the configuration, geometry, shape, and size of recess 211 in 
FIG.2 may vary, and that the foregoing discussion of certain 
of these embodiments does not necessarily represent a com 
plete description of all possible embodiments. Similarly, the 
material compositions of the various elements of package 100 
may vary from the details described above. 
0051 All elements claimed in any particular claim are 
essential to the invention claimed in that particular claim. 
Consequently, replacement of one or more claimed elements 
constitutes reconstruction and not repair. Additionally, ben 
efits, other advantages, and solutions to problems have been 
described with regard to specific embodiments. The benefits, 
advantages, Solutions to problems, and any element or ele 
ments that may cause any benefit, advantage, or solution to 
occur or become more pronounced, however, are not to be 
construed as critical, required, or essential features or ele 
ments of any or all of the claims. 
0.052 Moreover, embodiments and limitations disclosed 
herein are not dedicated to the public under the doctrine of 
dedication if the embodiments and/or limitations: (1) are not 
expressly claimed in the claims; and (2) are or are potentially 
equivalents of express elements and/or limitations in the 
claims under the doctrine of equivalents. 
What is claimed is: 
1. A method of packaging a semiconductor die comprising 

the steps of: 
providing a flange; 
coupling one or more active die to the flange with a lead 

free die attach material; 
after coupling the one or more active die to the flange, 

staking a leadframe to the flange; 
electrically interconnecting the one or more active die and 

the leadframe with an interconnect structure; and 
applying a plastic material over the flange, the one or more 

active die, the leadframe, and the interconnect structure. 
2. The method of claim 1 wherein: 
the step of coupling the leadframe to the flange and the step 

of electrically interconnecting the one or more active die 
and the leadframe occur simultaneously with each other. 

3. The method of claim 1 wherein: 
the step of coupling the leadframe to the flange further 

comprises keeping the leadframe and the flange electri 
cally isolated from each other. 

4. The method of claim 1 wherein: 
the step of providing the flange further comprises provid 

ing multiple flanges coupled together in a leadframe 
type structure; and 

after applying the plastic material, further comprising: 
singulating leads of the leadframe; and 
singulating the flange. 

5. The method of claim 1 wherein: 
the step of coupling the one or more active die to the flange 

further comprises providing the lead-free die attach 
material with a melting temperature greater than 
approximately 250 degrees Celsius. 

6. The method of claim 1 wherein: 
the step of coupling the leadframe to the flange further 

comprises coupling the leadframe to the flange Such that 
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a bottom surface of the leadframe is not co-planar with a 
bottom surface of the flange and Such that a top Surface 
of the leadframe is not co-planar with a top surface of the 
flange. 

7. The method of claim 1 wherein: 
the step of coupling one or more active die to the flange 

further comprises coupling two or more high power, 
active die to the flange. 

8. The method of claim 1 further comprising: 
coupling one or more passive die to the flange with another 

lead-free die attach material, wherein the other lead-free 
die attach material is different from the lead-free die 
attach material. 

9. The method of claim 1 wherein: 
the step of electrically interconnecting the one or more 

active die and the leadframe further comprises electri 
cally interconnecting the one or more active die to the 
flange. 

10. A method of packaging a high power and high fre 
quency semiconductor die comprising the steps of 

providing a heatsink; 
providing at least two semiconductor die, wherein at least 

a first one of the at least two semiconductor die has at 
least one high power, active device and wherein at least 
a second one of the at least two semiconductor die has at 
least one passive device; 

using a lead-free, gold silicon die attach to couple the at 
least two semiconductor die to the heatsink; 

after the step of using a gold silicon die attach, mechani 
cally staking a leadframe and the heatsink together; 

using wire bonds to electrically interconnect the at least 
two semiconductor die to the leadframe; 

overmolding a plastic material over the at least two semi 
conductor die, the gold silicondie attach, the wire bonds, 
and at least a portion of the leadframe; and 

singulating leads of the leadframe. 
11. The method of claim 10 wherein: 
the step of providing the heatsink further comprises pro 

viding the heatsink comprised of a first material and a 
second material; 

the first material is more ductile and thermally conductive 
than the second material; 

the second material is more rigid than the first material; and 
the first material is closer to the at least two semiconductor 

die than the second material. 
12. The method of claim 11 wherein: 
the step of mechanically staking further comprises 

mechanically staking the first and second materials of 
the heatsink together; and 

after the step of mechanically staking, the leadframe and 
the heatsink are non-coplanar with each other. 

13. The method of claim 10 wherein: 
the step of providing the heatsink further comprises pro 

viding the heatsink with at least one feature; and 
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the step of mechanically staking further comprises 
mechanically staking the leadframe to the at least one 
feature of the heatsink. 

14. The method of claim 13 wherein: 
the at least one feature of the heatsink is a through-hole in 

the heatsink; and 
the step of overmolding the plastic material further com 

prises using the through-hole in the heatsink as a mold 
lock for the plastic material. 

15. The method of claim 10 wherein: 
the step of providing the at least two semiconductor die 

further comprises: 
providing the at least the first one of the at least two 

semiconductor die without a passive device; and 
providing the at least the second one of the at least two 

semiconductor die without an active device. 
16. The method of claim 15 wherein: 
the step of providing the at least two semiconductor die 

further comprises providing an additional semiconduc 
tor die; 

the additional semiconductor die has a first high power 
transistor and is devoid of a passive device; and 

the at least one high power, active device of the first one of 
the at least two semiconductor die is a second high 
power transistor. 

17. The method of claim 10 wherein: 
the step of providing the heatsink further comprises selec 

tively plating the heatsink. 
18. The method of claim 10 wherein: 
the step of using the lead-free, gold silicon die attach fur 

ther comprises using a heated scrubbing process to 
attach the at least two semiconductor die to the heatsink. 

19. The method of claim 10 wherein: 
the step of providing the heatsink further comprises pro 

viding a recess at a perimeter of a bottom surface of the 
heatsink; 

the step of using the lead-free, gold silicon die attach fur 
ther comprises coupling the at least two semiconductor 
die to a top surface of the heatsink: 

the step of overmolding the plastic material further com 
prises overmolding the plastic material under the heat 
sink and in the recess of the bottom surface of the heat 
sink; and 

further comprising bending the leads to form a Surface 
mount package for the high power semiconductor die. 

20. A semiconductor component comprising: 
a flange; 
two or more active die coupled to the flange with a lead-free 

die attach material; 
a leadframe and the flange staked together; 
an interconnect structure electrically coupling together the 
two or more active die and the leadframe; and 

a plastic packaging material over the flange, the two or 
more active die, the leadframe, and the interconnect 
Structure. 


