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(57) Abstract: A circuit assembly 110 includes a substrate 112 having a substrate electrical circuit 113, opposite top and bottom
substrate surfaces 114, 116, and a substrate hole 120 extending through the substrate. The circuit assembly also includes a discrete
component assembly 130 electrically connected to the substrate electrical circuit and a support member 136 attached to the discrete
component. At least a portion of the discrete component is physically mounted in the substrate hole.
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CIRCUIT ASSEMBLY
[0001] This relates generally to integrated circuit (“IC”) packages and in
particular to packages that incorporated discrete components with integrated circuit
dies.

BACKGROUND
[0002] A typical integrated circuit package includes an IC die (“chip”) mounted
on a substrate such as a lead frame. The die and portions of the substrate are
usually covered in a layer of protective encapsulant. An IC die is a small block of
semiconductor material, such as silicon, in which an electrical circuit that performs a
predetermined function is provided. Some dies have contact pads on a top surface
that allow the die circuit to be connected to the substrate or other electrical
components by wire bonding. Another type of die known as a flipchip has an array
of conductive solder balls formed on a bottom surface of the die. The solder balls
are connected to corresponding contact pads of a substrate on which the die is
mounted.

[0003] In some cases, functionality is added to an IC die by attaching one or
more discrete circuit components to an integrated circuit package that contains the
die. The discrete components may be passive circuit elements, e.g., capacitors,
inductors, and resistors. Or, the discrete components may be more complex circuit
devices such as, for example, transistors, crystals, sensors, microelectromechanical
system (MEMS), or oscillators. A discrete component is typically provided in a
small hard surfaced package that may have various shapes, heights and sizes. Two
or more electrical contacts, such as contact pads, or leads, may be provided for
attaching the discrete component to corresponding electrical contacts on a die,
substrate or other electrical component. The phrase “discrete component” as used

herein means the primary circuitry of the component and packaging thereof. The
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phrase “discrete component assembly,” as used herein, means the discrete
component and any structure used to attach it to an electrical substrate and any
electrical conductors/contacts that are provided to electrically connect the discrete
component to an electrical substrate or other electrical components.

[0004] After attaching the die and discrete component(s) a layer of protective
encapsulant is often applied to complete an IC package. The encapsulant usually
covers the die, discrete component(s) and at least portions of the substrate. Some
complex packages have multiple IC dies and multiple discrete components and are
often referred to as “systems in package modules.” The phrase “integrated circuit
(IC) package” as used in this specification means any functional assembly that
includes an IC die mounted on a substrate, including systems in package modules
as well as simple die substrate assemblies, whether encapsulated or not.

[0005] There is a continuing need for manufacturers to decrease the size, and
particularly the height, of IC packages to facilitate the production of ever smaller
electronic devices, such as cell phones, tablet computers and smart appliances.
BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a schematic cross-sectional view of a conventional integrated

circuit package.

[0007] FIG. 2 is a front view of a conventional discrete component.

[0008] FIG. 3 is a top isometric view of another conventional discrete
component.

[0009] FIG. 4 is a bottom isometric view of the discrete component of FIG. 3.
[0010] FIG. 5 is a cross-sectional elevation view of an example embodiment

of a circuit assembly.

[0011] FIG. 6 is a top plan view of the circuit assembly of FIG. 5.

[0012] FIG. 5A is a view of an example embodiment, like that of FIG. 5, but
with an IC die disposed over a discrete component mounted in a hole in a substrate.
[0013] FIG. 5B is a view of another example embodiment, like that of FIG. 5,
but with an IC die disposed over a discrete component mounted in a hole in a
substrate.
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[0014] FIG. 7 is a side elevation view of an example embodiment of a

discrete component assembly used in the circuit assembly of FIGS. 5 and 6.

[0015] FIG. 8 is a top plan view of the discrete component assembly of FIG.
7.
[0016] FIG. 9 is a cross-sectional elevation view of another example

embodiment of a circuit assembly.

[0017] FIG. 10 is a side elevation view of an example embodiment of a
discrete component assembly used in the circuit assembly of FIG. 9.

[0018] FIG. 11 is a side elevation view of an example embodiment of

another discrete component assembly that may be mounted in a substrate cavity.

[0019] FIG. 12 is a top plan view of the discrete component assembly of FIG.
11.
[0020] FIG. 13 is a top plan view of another example embodiment of a

discrete component assembly.

[0021] FIG. 14 is a top plan view of another example embodiment of a
discrete component assembly.

[0022] FIG. 15 is a top plan view of another example embodiment of a
discrete component assembly.

[0023] FIG. 16 is a cross-sectional elevation view of the discrete component
assembly of FIG. 15 mounted in a leadframe hole.

[0024] FIG. 17 is a cross-sectional view of an example embodiment of
another discrete component assembly mounted in a leadframe hole.

[0025] FIG. 18 is a top plan view of the discrete component assembly and
leadframe of FIG. 17.
[0026] FIG. 19 is a flow diagram of an example embodiment of a method of

mounting a discrete component in an integrated circuit package.

[0027] FIG. 20 is a flow diagram of an example embodiment of a method of
making a dual lead frame integrated circuit package.

[0028] FIG. 21 is a flow diagram of an example embodiment of a method of
making a discrete component assembly.
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[0029] FIG. 22 is a flow diagram of an example embodiment of a method of
mounting a discrete component on a substrate.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

[0030] This specification, in general, discloses a circuit assembly 110, FIGS. 5
and 6. The circuit assembly 110 includes a substrate 112 having a substrate
electrical circuit 113. The substrate 112 has opposite top and bottom substrate
surfaces 114, 116. A substrate hole 120 extends through the substrate 112. A
discrete component 130 is electrically connected to the substrate electrical circuit
113. At least a portion of the discrete component 130 is physically mounted in the
substrate hole 120. Having thus described the circuit assembly 110 generally, the
circuit assembly 110 will now be described in further detail. Other circuit assembly
embodiments and methods of making circuit assemblies will also be described.
[0031] FIG. 1 is a cross-sectional view of a conventional integrated circuit (IC)
package 10. The IC package 10 includes a substrate 12, which may be a printed
circuit board (PCB). An IC die 14, which may be a flip chip die, is mounted on a top
surface of the substrate 12. A plurality of discrete components which may be
passive circuit components, including a capacitor 16, and resistors 20, 22, 24 are
operably mounted on the top surface of the PCB. Other components, such as an
integrated circuit BGA 18 may also be mounted on the substrate 12. The substrate
12, IC die 14, capacitor 16, integrated circuit BGA 18, and resistors 20, 22, 24 may
all be encased in a protective layer of epoxy 26. Contact pads 28, etc. project from
the PCB 12 allowing the IC package 10 to be electrically connected to another
substrate or other electronic devices.

[0032] Discrete circuit components may be provided in a variety of different
shapes and sizes. FIG. 2, for example, illustrates a conventional through hole
discrete capacitor component 30. Discrete component 30 includes a protective
covering 32. A pair of external contacts 34, 36 are provided which enable
component 30 to be attached to corresponding contacts of a printed circuit board or
other electrical substrate.

[0033] FIGS. 3 and 4 illustrate a discrete inductor component having a

generally box shaped protective covering 42. A pair of contact pads 44, 46 are
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provided on one face of the discrete component 40 to enable surface mounting of
the component 40 on a printed circuit board or other electrical substrate.

[0034] Power modules and many other multiple component circuit packages
have size constraints based upon the intended use of the package. In compact
electronic devices such as cell phones and electronic tablets, the package thickness
(height) requirements continue to shrink with time. Currently, a maximum package
thickness of about 1.3 to 1.4 millimeters is a maximum thickness for many integrated
circuit packages, but smaller thicknesses will be mandated in future size standards
and there are currently many requests from customers to provide thinner packages.
Due to the physical structures of many types of discrete components, e.g., wire
windings for inductors, plates for capacitors, etc., it is difficult to shrink the height of
such components without encountering performance problems.

[0035] A new type of circuit assembly is disclosed below which may enable the
continued use of standard sized discrete components in reduced height circuit
packages.

[0036] FIGS. 5 and 6 illustrate an integrated circuit package 110 having a
substrate 112 with an internal electrical circuit 113. The substrate 112 has a top
surface 114 and an opposite bottom surface 116. The substrate 112 may have a
plurality of contact surfaces 118 enabling the substrate 112 and components
mounted thereon to be connected to other electronic devices. The substrate 112
has a hole120 extending between a top opening 121 in the substrate top surface
114 and a bottom opening 123 in the substrate bottom surface 116. The substrate
112 may have contact pads 122, 124 on its top surface 114 adjacent to hole 120 as
further described below.

[0037] A discrete component 131 of a discrete component assembly 130,
FIGS. 7 and 8, is mounted in the hole120, FIG. 5. The discrete component 131 may
be an inductor having a central core 132 with a central core axis AA that is also the
longitudinal axis of the discrete component 131. Wire windings of coil 134 extend
around the core 132. The discrete component 131 has an outer surface 137 with a
point 139 thereon that is positioned most remotely from the central axis AA.
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[0038] The discrete component assembly 130 may include a top, horizontally
disposed, rectangular-shaped, upper support structure 136 mounted at the upper
terminal end of the discrete component 131. The horizontally disposed upper
support structure 136 may have a flat top surface 138 and a flat bottom surface 140.
The support structure or “flange” 136 may have a first flange portion 141 and a
second flange portion 143. The first flange portion 141 and the second flange
portion 143 each extend laterally beyond the hole 120 when the discrete component
131 is received in the hole 120. The discrete component assembly 130 also
includes contact surfaces or pads 142, 144, which may be attached to the bottom
surface 140 of each of the flange portions 141, 143, as by silver epoxy or other
conductive material. The contact pads 142, 144 are also fixedly mechanically and
electrically attached to the substrate contact pads 122, 124 respectively. Thus, the
discrete component assembly 130 is fixedly mounted on the substrate 112 such that
a portion of the discrete component 131 is positioned within the hole120 and a
portion of it is positioned outside of the hole 120. The discrete component
assembly131 is thus physically and electrically attached to the top surface 114 of the
substrate 112. The horizontally disposed rectangular support structure or flange 136
may be constructed from conductive material or may be constructed from
nonconductive material with electrical traces 145, 147 provided internally or on a
surface portion of the flange 136 that connect the contact pads 142, 144 to the wire
windings 134.

[0039] The discrete component 130 may also have a horizontally disposed
bottom structure 146 mounted at the lower terminal end of the inductor core 132. In
one embodiment, the bottom structure 146 has a lateral dimension that enables it to
be closely slidingly received within the hole120. The bottom structure 146 may be
formed from a nonconductive material and may have a sufficient width to prevent
wire windings 134 from coming into contact with the side wall of the substrate hole
120. Also, the windings 134 may be coated to prevent shorting.

[0040] As further illustrated by FIGS. 5 and 6, a second discrete component
assembly 150 may be mounted on the top surface 114 of the substrate 112. An

integrated circuit die 152, such as a ball grid array wafer level chip scale package,
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may also be operably mounted on the substrate top surface 114, as by a ball grid
array 154. In some embodiments of the circuit assembly 110, a layer of
encapsulating material 111 (shown only partially) may cover the IC die 152 and
discrete component assemblies 130 and 150 and a portion of the substrate 112. In
one specific embodiment of circuit assembly 110, the bottom of the discrete
component assembly 130 is even with the bottom surface of the circuit assembly
110 and the component assembly 130 has a total height of about 1000 um. The
distance “a” from the top of the discrete component assembly 130 to the bottom
surface 116 of the substrate 112 is thus about 1000um. The component 150 has a
height of about 500 um. The distance “b” between the top of the second (the
highest) component assembly 150 and the bottom surface 116 of the substrate 112
is about 1300um because the height/thickness “c” of the substrate 112 is about
800um.The overall height of the circuit assembly 110 from the bottom surface 116 to
the top of the discrete component 131 would be about 1000pum + 800um =1800um
(1.8mm) if the discrete component 131 had been mounted on the substrate top
surface 114. Thus, by using the configuration shown in FIGS. 5 and 6 rather than a
conventional configuration in which the bottom of each discrete component is
mounted on the top surface of the substrate, the package provided is within the
current target thickness standard of about 1.3-1.4mm rather than the 1.8mm height
that it would have if component 131 were mounted on the substrate surface 114. It
will also be appreciated that in some configurations of a package of the type shown
in FIGS. 5 and 6, that the total height of the package may be less than the height of
the tallest component of the package, particularly if the discrete component placed in
the hole is the tallest component of the package. The basic effect of the above
described package configuration over a conventional configuration, in many
situations, is to reduce the total package height by the thickness of the substrate.
[0041] FIGS. 5A and 6A illustrate an IC package 110A, which is identical to IC
package 110 of FIGS. 5 and 6, except that IC die 152A is positioned above discrete
component assembly130A and has portions of ball grid array 154A removed in the
region occupied by discrete component assembly 130 A. It will be noted that in this

configuration a large portion of the area occupied by IC 152 in Figs 5 and 6 (area
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151A in FIGS. 5A and 6A) is now available for the mounting of other components
without physical interference with the discrete component assembly 130A . Thus,
this configuration increases the unobstructed substrate surface area available for
mounting of circuit components.

[0042] In FIG. 5B the IC package 110 B is identical to the one in FIG. 5A and
6A except that the flange 136B of the discrete component assembly 130B has
contact pads (not visible) on an upper surface thereof that are attached to reduced
size balls 153B of the ball grid array 154B. Thus in the embodiment of FIG. 5B the
discrete component assembly is attached directly to another component (flip chip die
110B) mounted on the substrate 112B, rather than to the substrate 112B.

[0043] FIG. 9 is a cross-sectional elevation view of a circuit assembly 158 that
includes a first lead frame 160, a second lead frame 170 and a discrete component
assembly190. The discrete component assembly 190 includes a discrete
component 189 and top and bottom support structures 192, 212, FIG. 10. The
discrete component assembly 190 also includes electrical contact pads 222, 224
that are mounted on the support structures 192, 212, as described in detail below.
[0044] The first lead frame 160 has a top surface 162 and a bottom surface
164. A first lead frame hole166 extends entirely through the first lead frame 160 and
has a top opening 168 and a bottom opening 169. The second lead frame 170 has
a top surface 172 and a bottom surface 174. A second lead frame hole176 extends
between a top surface opening 178 and a bottom surface opening 179.

[0045] The discrete component 189 may be an inductor having a core 191 with
a wire winding or coil 193 around the core 191. The discrete component assembly
190 has a laterally disposed upper support structure 192, which in one embodiment
may be made from a nonconductive material. The upper support structure 192 has
a top surface 194 and a bottom surface 196. The upper support structure 192 may
include a laterally extending first flange portion 198 and a laterally extending second
flange portion 199. The discrete component assembly 190 may also comprise a
bottom structure 212 having a flat top surface 214 and a flat bottom surface 216.
The bottom support structure 212 may comprise a first laterally extending flange
portion 218 and a second laterally extending flange portion 219.

8
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[0046] A first electrical contact pad 222 may be formed on the upper surface
194 of the laterally extending flange portion 198. The first electrical contact pad 222
may be affixed to a portion 223 on the lower surface 164 of the first lead frame 160.
A second electrical contact pad 224 may be provided on the lower surface 216 of
the second laterally extending flange portion 219. The second electrical contact pad
may be attached to a second contact portion 225 of the second lead frame 170.
Thus, the first and second electrical contact pads 222, 224 act to physically and
electrically connect the first and second lead frames 160, 170. The top surface 194
of the (upper) second flange portion 199 may be physically attached to the portion of
the first lead frame 160 positioned above it and the (lower) first laterally extending
flange portion 218 may be physically attached to the portion of the second lead
frame 170 positioned below it.

[0047] An upwardly extending terminal end 226 of the core 191 is positioned
above the discrete component 190 upper structure 192. This upwardly extending
structure 226 has a dimension smaller than that of the first lead frame hole166 and
extends into the hole166. Similarly, a downwardly extending structure 228 which is
the lower terminal end of the core 191 extends downwardly beyond lower structure
212 and extends into the hole176 in the second lead frame 170.

[0048] Other electrical components (not shown) such as dies and discrete
components may be mounted on the first lead frame top surface 162 and bottom
surface 164 and the second lead frame 170, top surface 172 and bottom surface
174. The first and second lead frames 160, 170 of the circuit assembly 158 may
thus be positioned more closely by the disclosed configuration than would be
possible if the component 190 were mounted directly on the top surface of the
second lead frame and on the bottom surface of the first lead frame. The height of
the compound leadframe structure of circuit assembly 158 is thus less than the
height of a conventional compound leadframe structure with a similarly sized
discrete component. In one embodiment, portions of the first and second lead
frames 160, 170 and the discrete component 190 may be covered in protective

encapsulant 230.
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[0049] FIGS. 11 and 12 illustrate a discrete component assembly 230 that
includes a discrete component 231, a laterally disposed support structure 238 and
contact pads 244, 246. The discrete component 231 may have a generally donut
(Taurus) shaped core 232 and windings 234 about the core. The core 232 and the
windings 234 have a common vertically extending axis AA. The discrete component
231 is mounted, as by a rivet 236, to the laterally disposed support structure or
flange member 238 which may have a generally rectangular shape. The flange
member 238 may have a first and second laterally disposed flange portion 240, 242.
The first contact pad 244 and second contact pad 246 are mounted on the lower
outer ends of the flange portions 242, 246. In one embodiment, the flange portions
240, 242 are constructed from a conductive material. In another embodiment, the
flange portions 240, 242 are made from nonconductive material and a trace (not
shown) extends either through each flange portion 240, 242 or across the upper or
lower surface thereof. A first wire or trace 233connects the windings 234 to the first
contact pad 244 and a second wire or trace 235 connects the windings 234 to the
second contact pad 246. The discrete component assembly 230 is adapted to have
the discrete component 231 positioned within a hole in an electrical substrate with
the vertical axis AA extending coaxially with the axis of the hole. The contact pads
244, 246 are adapted to be attached to contact surfaces on a surface portion of the
electrical substrate adjacent to the hole.

[0050] FIG. 13 is a top plan view of a discrete component assembly 260
comprising a discrete component 261 and a laterally disposed top support structure
or flange 262 mounted on a top portion of the discrete component 261. The top
support structure 262 comprises a central circular portion 264 with first and second
elongate laterally extending portions 266, 268 integrally formed therewith. The
discrete component assembly 260 further comprises contact pads 267, 269 provided
on a bottom surface of the laterally disposed top support structure 262. The discrete
component assembly 260 is adapted to have the discrete component 261 mounted
within a hole in an electrical substrate having contact pads on a top surface portion
thereof that are attached to contact pads 266, 268 of the discrete component

assembly 260.
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[0051] FIG. 14 is a bottom plan view of a discrete component assembly 270
having a discrete component 271 and a circular flange 272 mounted on a top portion
of the discrete component 271, and with three contact pads 276, 277, 278. The
discrete component 271 may be a three terminal transistor with a generally
cylindrical outer surface portion 274. The discrete component 271 is adapted to be
positioned in a hole in an electrical substrate. The contact pads 276, 277, 278 are
mounted on a lower surface of the circular flange 272 and are adapted to be
connected to corresponding contact pads on the top surface of the electrical
substrate on which it is mounted.

[0052] FIGS. 15 and 16 illustrate a discrete component assembly 280 having a
discrete component 281, which is adapted to be mounted in a hole 282 extending
through an electrical substrate 283. The discrete component assembly 280 includes
a top cantilever support structure 286 mounted on a top portion of the discrete
component 281. The top cantilever support structure 286 has a top surface 285 and
a bottom surface 287. The discrete component assembly 280 includes first and
second contact pads 292, 294 mounted adjacent one another on one longitudinal
end of the cantilever support structure 286. The contact pads 292, 294 are placed
into electrical contact with the discrete component 281 by first and second
embedded traces 291, 293. The first and second contact pads 292, 294 on the
cantilever support structure 286 are attached to corresponding first and second
contact surfaces 296, 298 on the top surface of the electrical substrate 283.

[0053] FIGS. 17 and 18 are cross-sectional and top plan views, respectively,
of a discrete component assembly 310 comprising a discrete component 311, a
lateral support structure 316, and contact pads 318, 320. The support structure 316
is mounted on the discrete component 311 at a position that divides the discrete
component 311 into an upper portion 312 and a lower portion 314. The lower
portion 314 of the discrete component is positioned in a hole 323 extending through
a substrate 324. Contact pads 318 and 320 are mounted on a lower surface 322 of
the lateral support structure 316. Traces 328, 330 on an upper surface 332 of the
lateral support structure 316 attach the contact pads 324, 326 to the discrete

component 311. The traces 328, 330 extend downwardly through the lateral support
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structure 316 to make contact with the contact pads 324, 326. It will be seen from
FIG. 17 that the lower portion 314 of the discrete component 310 may have a height
equal to the depth of the hole 323. In another embodiment, the height of the lower
portion 314 may be greater than the depth of the hole 323. In still another
embodiment, the height of the lower portion 314 may be less than the depth of the
hole 323.

[0054] As illustrated by FIG. 19, a method of making a circuit package
includes, as shown at block 302, making a hole in a substrate. The method also
includes mounting a discrete component in the hole, as shown at block 304. The
method further includes as shown at 306, electrically connecting the discrete
component to the substrate.

[0055] As illustrated by FIG. 20, a method of making a dual leadframe circuit
package includes, as shown at block 312, positioning a first end portion of a discrete
component in a hole in a first leadframe and connecting the discrete component to
the first leadframe. The method also includes, as shown at block 314 positioning a
second end portion of the discrete component in a hole in a second leadframe and
connecting the discrete component to the second leadframe.

[0056] As illustrated by FIG. 21, a method of making a discrete component
assembly may include, as shown at block 322, mounting a support structure on a
discrete component and, as shown at block 324, mounting a plurality of contact pads
on the support structure, which pads are positioned laterally outwardly of the
discrete component.

[0057] As illustrated by FIG. 22, a method of mounting a discrete component
on a substrate may include, as shown at block 332,forming a hole in the substrate
and, as shown at block 334,suspending at least a portion of the discrete component
in the hole.

[0058] Those skilled in the art will appreciate that modifications may be made
to the described embodiments, and also that many other embodiments are possible,

within the scope of the claimed invention.
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CLAIMS

What is claimed is:

1. A circuit assembly comprising:
a substrate having a substrate electrical circuit and having opposite top and
bottom substrate surfaces, a substrate hole extending through said substrate; and
a discrete component assembly comprising a discrete component electrically
connected to said substrate electrical circuit and a support member attached to said
discrete component, at least a portion of said discrete component being physically

mounted in said substrate hole.

2. The circuit assembly of claim 1, wherein said substrate hole is circular and
has a top opening in said substrate top surface and a bottom opening in said
substrate bottom surface and wherein said discrete component assembly projects
from one of said top and bottom openings.

3. The circuit assembly of claim 2, wherein said discrete component assembly

projects from said top opening and does not project from said bottom opening.

4. The circuit assembly of claim 2, wherein said discrete component support
member has at least a portion thereof positioned above said upper surface

5. The circuit assembly of claim 1, wherein said discrete component has a top
end portion and a bottom end portion and wherein said top end portion of said
discrete component is positioned above said top substrate surface.

6. The circuit assembly of claim 1, wherein said discrete component assembly

further comprises a plurality of contact pads electrically connected to said discrete

component and mounted on said support member.
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7. The circuit assembly of claim 6, wherein said substrate top surface has a
plurality of electrical contact surfaces provided thereon and wherein said plurality of
contact pads on said support member are electrically connected to said plurality of
contact surfaces on said substrate top surface.

8. The circuit assembly of claim 7, wherein said support member comprises a
laterally extending flange having a flange top surface and a flange bottom surface
and wherein said plurality of electrical contact surfaces on said support member are
provided on said flange bottom surface.

9. The circuit assembly of claim 8, wherein at least three electrical contact
surfaces are provided on said flange bottom surface.

10.  The circuit assembly of claim 6, said circuit assembly further comprising a
second discrete component mounted on said substrate with a portion thereof
positioned above said discrete component assembly.

11.  The circuit assembly of claim 10, wherein said portion of said second discrete
component positioned above said discrete component assembly is connected to
said discrete component assembly.

12.  The circuit assembly of claim 1:

wherein said substrate comprises a first leadframe having a top first
leadframe surface and a bottom first leadframe surface with a first leadframe hole
extending therebetween;

further comprising a second leadframe having a top second leadframe
surface and a bottom second leadframe surface with a second leadframe hole
extending therebetween, said second leadframe being positioned below and
generally parallel to said first leadframe; and

wherein said discrete component is positioned partially in said first leadframe
hole and partially in said second leadframe hole.

14
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13.  The circuit assembly of claim 12, wherein said discrete component assembly
further comprises a second support member mounted on said discrete component
and a plurality of contact pads electrically connected to said discrete component and
mounted on said support member and said second support member and wherein
said discrete component is physically and electrically connected to both said first
and second leadframes.

14.  The circuit assembly of claim 13,

wherein said discrete component support member comprises an upper flange
having at least one of said electrical contact pads mounted thereon and physically
and electrically connected to said first leadframe; and

wherein said discrete component second support member comprises a lower
flange having at least one of said electrical contact pads mounted thereon and
physically and electrically connected to said second leadframe.

15.  he circuit assembly of claim 14, said upper flange having an upper surface
and a lower surface; said at least one contact pad on said upper flange being
positioned on said upper surface thereof.

16.  The circuit assembly of claim 15, said lower flange having an upper surface
and a lower surface; said at least one contact pads on said lower flange being

positioned on said lower surface thereof.
17.  The circuit assembly of claim 12, wherein said discrete component is
positioned entirely between said upper surface of said first leadframe and said lower

surface of said second leadframe.

18.  The circuit assembly of claim 1, further comprising an IC die mounted on said
leadframe over said discrete component.
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19. A method of making a circuit package comprising:
making a hole in a substrate;
mounting a discrete component in the hole; and

electrically connecting the discrete component to the substrate.

20. The method of claim 19 wherein mounting the discrete component in the hole
comprises mounting a discrete component that has a height greater than the
maximum height of the circuit package.

21. A method of making a dual leadframe circuit package comprising:
positioning a first end portion of a discrete component in a hole in a first

leadframe and connecting the discrete component to the first leadframe; and
positioning a second end portion of the discrete component in a hole in a

second leadframe and connecting the discrete component to the second leadframe.
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