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An apparatus and method for increasing integrated circuit 
density comprising an upper die and a lower die, the latter 
preferably a flip chip, which are connected to a conductor 
carrying Substrate or a leadframe. The upper die is attached 
back-to-back to the lower die with a layer of adhesive 
applied over the back side of the lower die. Bond wires or 
TAB leads are attached between bond pads on the upper die 
and corresponding conductive trace or lead ends on the 
substrate. The upper die may be smaller than the lower die 

O O Such that a small discrete component Such as a resistor, 
Related U.S. Application Data capacitor, or the like can be attached to the adhesive not 

(63) Continuation of application No. 08/602.503, filed on covered by the upper die. Bond wires can be attached 

(21) Appl. No.: 11/656,686 

(22) Filed: Jan. 23, 2007 

Feb. 20, 1996, now Pat. No. 7,166,495. between the upper die and the component, as well as 
between the component and the substrate. One or more 

Publication Classification additional die may be stacked on the upper die and electri 
cally connected to the substrate. Furthermore, multiple 

(51) Int. Cl. lower dice can be arranged on the Substrate to Support upper 
HOIL 2L/50 (2006.01) dice bridged between the lower dice. 
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METHOD OF FABRICATING AMULT-DE 
SEMCONDUCTOR PACKAGE ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of application 
Ser. No. 08/602,503, filed Feb. 20, 1996, now U.S. Pat. No. 
7,166,495, which issues Jan. 23, 2007. The disclosures of 
each of the previously referenced U.S. patent applications 
and patents (if applicable) referenced is hereby incorporated 
herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to an apparatus and a 
method for increasing semiconductor device density. In 
particular, the present invention relates to a vertical multi 
chip device using combined flip-chip and wire bond assem 
bly techniques to achieve densely packaged semiconductor 
devices, and a method for producing Such devices. 
0004 2. State of the Art 
0005 Definitions: The following terms and acronyms 
will be used throughout the application and are defined as 
follows: 

0006 BGA Ball Grid Array: An array of minute solder 
balls disposed on an attachment Surface of a semiconductor 
die wherein the solder balls are refluxed for simultaneous 
attachment and electrical communication of the semicon 
ductor die to a printed circuit board. 
0007 COB Chip On Board: The techniques used to 
attach semiconductor dice to a printed circuit board, includ 
ing flip-chip attachment, wire bonding, and tape automated 
bonding (“TAB). 
0008 Flip Chip: A chip or die that has a pattern or array 
of terminations spaced around the active Surface of the die 
for face down mounting of the die to a Substrate. 
0009 Flip-Chip Attachment: A method of attaching a 
semiconductor die to a substrate in which the die is inverted 
so that the connecting conductor pads on the face of the 
device are set on mirror-image pads on the Substrate (Such 
as a printed circuit board), and bonded by solder reflux or a 
conductive polymer curing. 
0010 Glob Top: A glob of encapsulant material (usually 
epoxy or silicone or a combination thereof) Surrounding a 
semiconductor die in a COB assembly. 
0011 PGA Pin Grid Array: An array of small pins 
extending Substantially perpendicularly from the major 
plane of a semiconductor die, wherein the pins conform to 
a specific arrangement on a printed circuit board or other 
substrate for attachment thereto. 

0012 SLICC Slightly Larger than Integrated Circuit 
Carrier: An array of minute solder balls disposed on an 
attachment Surface of a semiconductor die similar to a BGA, 
but having a smaller solder ball pitch and diameter than a 
BGA. 

0013 State-of-the-art COB technology generally consists 
of three semiconductor die to printed circuit board conduc 
tive attachment techniques: flip-chip attachment, wire bond 
ing, and TAB. 
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0014 Flip-chip attachment consists of attaching a semi 
conductor die, generally having a BGA, an SLICC or a 
PGA, to a printed circuitboard. With the BGA or SLICC, the 
solder or other conductive ball arrangement on the semi 
conductor die must be a mirror-image of the connecting 
bond pads on the printed circuit board such that precise 
connection is made. The semiconductor die is bonded to the 
printed circuit board by refluxing the solder balls. With the 
PGA, the pin arrangement of the semiconductor die must be 
a mirror-image of the pin recesses on the printed circuit 
board. After insertion, the semiconductor die is generally 
bonded by soldering the pins into place. An under-fill 
encapsulant is generally disposed between the semiconduc 
tor die and the printed circuit board for environmental 
protection and to enhance the attachment of the die to the 
board. A variation of the pin-in-recess PGA is a J-lead PGA, 
wherein the loops of the Js are soldered to pads on the 
surface of the circuit board. Nonetheless, the lead and pad 
locations must coincide, as with the other referenced flip 
chip techniques. 

0015 Wire bonding and TAB attachment generally 
begins with attaching a semiconductor die to the Surface of 
a printed circuit board with an appropriate adhesive, such as 
an epoxy. In wire bonding, a plurality of bond wires is 
attached, one at a time, to each bond pad on the semicon 
ductor die and extend to a corresponding lead or trace end 
on the printed circuit board. The bond wires are generally 
attached through one of three industry-standard wire bond 
ing techniques: ultrasonic bonding—using a combination of 
pressure and ultrasonic vibration bursts to form a metallur 
gical cold weld; thermocompression bonding—using a com 
bination of pressure and elevated temperature to form a 
weld; and thermosonic bonding using a combination of 
pressure, elevated temperature, and ultrasonic vibration 
bursts. The die may be oriented either face up or face down 
(with its active surface and bond pads either up or down with 
respect to the circuit board) for wire bonding, although face 
up orientation is more common. With TAB, ends of metal 
leads carried on an insulating tape such as a polyimide are 
respectively attached to the bond pads on the semiconductor 
die and to the lead or trace ends on the printed circuit board. 
An encapsulant is generally used to cover the bond wires and 
metal tape leads to prevent contamination. 

0016 Higher performance, lower cost, increased minia 
turization of components, and greater packaging density of 
integrated circuits are ongoing goals of the computer indus 
try. Greater integrated circuit density is primarily limited by 
the space or “real estate' available for mounting die on a 
Substrate such as a printed circuit board. Conventional lead 
frame design inherently limits package density for a given 
die size because the die-attach paddle of the lead frame must 
be larger than the die to which it is bonded. The larger the 
die, the less space that remains around the periphery of the 
die-bonding pad for wire bonding. Furthermore, the wire 
bonding pads on the standard lead frame provide anchorage 
for the leads when the leads and the die are encapsulated in 
plastic. Therefore, as the die size is increased in relation to 
a given package size, there is a corresponding reduction in 
the space along the sides of the package for the encapsulat 
ing plastic which joins the top and bottom of the plastic body 
at the mold part line and anchors the leads. Thus, as the leads 
and encapsulant are subjected to the normal stresses of 
Subsequent forming and assembly operations, the encapsu 
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lating plastic may crack, compromising package integrity 
and Substantially increasing the probability of premature 
device failure. 

0017. A so-called “leads over chip’ (LOC) arrangement 
eliminates the die-attach paddle of the lead frame and 
supports the die by its active surface from the inner lead ends 
of the lead frame. This permits a wider variety of bond pad 
patterns on the die, extends the leads-to-encapsulant bond 
area and, with appropriate design parameters, can reduce the 
size of the packaged device for a given die size. 
0018. One method of increasing integrated circuit density 

is to stack die vertically. U.S. Pat. No. 5,012,323 (“the 323 
patent) issued Apr. 30, 1991 to Farnworth teaches combin 
ing a pair of die mounted on opposing sides of a lead frame. 
An upper, Smaller die is back-bonded to the upper Surface of 
the leads of the lead frame via a first adhesively coated, 
insulated film layer. A lower, larger die is face-bonded to the 
lower lead frame die-bonding region via a second, adhe 
sively coated, insulative film layer. The wire-bonding pads 
on both upper die and lower die are interconnected with the 
ends of their associated lead extensions with gold or alumi 
num bond wires. The lower die must be slightly larger than 
the upper die in order for the die pads to be accessible from 
above through a bonding window in the lead frame such that 
gold wire connections can be made to the lead extensions. 
This arrangement has a major disadvantage from a produc 
tion standpoint, since the different size dice require that 
different equipment produce the different die or that the 
same equipment be switched over in different production 
runs to produce the different die. 
0019 U.S. Pat. No. 5,291,061 issued Mar. 1, 1994 to Ball 
teaches a multiple stacked die device containing up to four 
stacked dice Supported on a die-attach paddle of a lead 
frame, the assembly not exceeding the height of current 
single die packages, and wherein the bond pads of each die 
are wire bonded to lead fingers. The low profile of the device 
is achieved by close-tolerance stacking which is made 
possible by a low-loop-profile wire bonding operation and 
thin adhesive layers between the stacked dice. 
0020 U.S. Pat. No. 5,323,060 issued Jun. 21, 1994 to 
Fogal et al. teaches a multichip module that contains stacked 
die devices, the terminals or bond pads of which are wire 
bonded to a substrate or to adjacent die devices. 
0021 U.S. Pat. No. 5,422,435 to Takiar et al. teaches 
stacked dice having wire bonds extending to each other and 
to the leads of a carrier member Such as a lead frame. 

0022 U.S. Pat. No. 5,399,898 issued May 21, 1995 to 
Rostoker (“Rostoker') teaches multichip, multitier semicon 
ductor arrangements based on single and double-sided flip 
chips. Rostoker discloses bridging a die over and between 
two adjacent dice. However, Rostoker intuitively requires 
the die and bond pad bump patterns be specifically designed 
to achieve proper electrical communication between the 
bridged die. 
0023 Therefore, it would be advantageous to develop a 
technique and assembly for increasing integrated circuit 
density using non-customized die configurations in combi 
nation with commercially available, widely practiced semi 
conductor device fabrication techniques. 

BRIEF SUMMARY OF THE INVENTION 

0024. The present invention relates to an apparatus and a 
method for increasing integrated circuit density. The appa 
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ratus comprises at least an upper die and an opposing lower 
die which is connected to a substrate (the term “substrate' 
will be used for purposes of this application to mean either 
Substrate carrying traces or other conductors, or a lead 
frame). The lower die is preferably a flip chip having, for 
example, C4 Solder bump connections, conductive polymer 
bumps, pin connections, or Surface mount J-lead connec 
tions extending Substantially perpendicularly from the face 
surface of the lower die. The substrate is configured with a 
specific lead end or trace end pattern compatible with the 
specific pin out or bump connections on the flip chip. 
0025. A layer of adhesive, in some instances an electri 
cally insulative adhesive as required or desired to electri 
cally isolate adjacent dice, is applied over the back side of 
the lower die. The back side of the upper die is placed on the 
adhesive, thereby attaching the upper die to the lower die, 
and the adhesive is cured. Preferably, the face or active side 
of the upper die includes a plurality of bond pads. Bond 
wires of gold, aluminum or other Suitable materials as 
known in the art are attached between the upper die bond 
pads and a corresponding trace end or lead end on the 
substrate. 

0026. It is, of course, understood that the electrical con 
nection between the upper die and the substrate can be 
achieved with TAB technology, wherein metal tape leads are 
attached between the bond pads on the upper die and the 
leads on the Substrate. However, such an approach obviously 
requires undesirable pre-planning of bond pad and trace end 
locations for fabrication of the TAB tape. 
0027. An encapsulant is generally used to cover the bond 
wires and metal tape leads to prevent contamination. Pref 
erably, the exposed circuitry of the die stack is sealed from 
contamination by an underflow compound for the (lower) 
flip chip and a glob top over the entire assembly after wire 
bonding. 
0028 Such an arrangement increases semiconductor 
device density using non-customized die and bond pad 
patterns, and commercially practiced conductor attachment 
techniques. 
0029. If the upper die is smaller than the lower die, one 
or more Small, additional, discrete components such as 
resistors, capacitors, or the like can be attached to the back 
side of the lower die via a portion of the adhesive not 
covered by the upper die. Bond wires can be attached 
between the upper die and the discrete component(s), if 
desired, as well as between the component(s) and the 
Substrate. This arrangement frees up real estate on the 
Substrate that would normally be taken up by the component, 
thereby further increasing potential integrated circuit den 
sity. 
0030. A multitude of die arrangements can be conceived 
using the technique of the present invention. For example, 
an additional (third) die can be added to the above arrange 
ment. An adhesive is added to the active surface or face of 
the upper die (without covering the bond pads) and the back 
side of the additional die is applied to the adhesive, thereby 
attaching the additional die to the upper die. Preferably, the 
face side of the additional die has a plurality of bond pads. 
Bond wires are attached between the additional die bond 
pads and corresponding trace or lead ends on the Substrate. 
0031 Of course, the bond wires can be attached from the 
additional (third) die to a component attached to the adhe 
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sive not covered by the upper die, and/or, if the additional 
die is Smaller than the upper die, a component can be 
attached to the adhesive on the face of the upper die and 
bond wires attached thereto. 

0032. As another example, a pair of lower dice can be 
connected to the substrate with the upper die bridged 
between the lower die. The upper die is adhered to both 
lower dice with the layers of adhesive applied over both 
lower dice back sides. Bond wires are attached in the manner 
discussed above. Furthermore, still more additional dice can 
be stacked or discrete components attached to the assembly 
in the manner discussed above. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0033 While the specification concludes with claims par 
ticularly pointing out and distinctly claiming that which is 
regarded as the present invention, the advantages of this 
invention can be more readily ascertained from the follow 
ing description of the invention when read in conjunction 
with the accompanying drawings in which: 
0034 FIG. 1 is a side plan view of a preferred assembly 
of the present invention; 
0035 FIG. 2 is a side plan view of an alternate assembly 
of the present invention; 
0.036 FIG. 3 is a side plan view of another alternate 
assembly of the present invention; 

0037 FIG. 4 is a side plan view of yet another alternative 
assembly of the present invention; and 

0038 FIG. 5 is a side plan view of still another alternative 
assembly of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0039 FIG. 1 illustrates a bare die assembly 10 of the 
present invention. The assembly 10 comprises an upper die 
12 and an opposing lower die 14 which is connected to a 
leadframe or other substrate 16. Fabrication of the assembly 
10 comprises providing the lower die 14 having a face 
surface 18 with at least one flip chip electric connection 20 
(such as a C4 Solder bump connection, conductive polymer 
bump or pin connection, these and other alternatives being 
known in the art, by way of example) extending from a bond 
pad or other terminal 22 on the lower die face surface 18. 
The flip chip electric connections 20 extend to a surface 24 
of the substrate 16 in such a manner that the flip chip electric 
connections 20 physically (mechanically) attach to, and 
make electrical contact with, lead ends, trace ends, terminals 
or other electrical contact elements 26 in or on the surface 
24 of the substrate 16. A back side 32 of the upper die 12 is 
adhered to the lower die 14 with a layer of adhesive 28 
applied over a lower die back side 30. An adhesive requiring 
a curing step. Such as an epoxy, is preferred, although many 
adhesives known in the art are suitable. 

0040. A face side 34 of the upper die 12 has a plurality of 
bond pads 36 disposed thereon. A plurality of bond wires 38 
are attached between the upper die bond pads 36 and 
corresponding trace or lead ends or other terminals 40 on the 
upper surface 24 of the substrate 16. 
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0041) Preferably, a sealing (underfill) compound 42 as 
known in the art is disposed between the lower die 14 and 
the substrate 16 to prevent contamination of the die-to 
substrate board connections 20 and to more firmly secure the 
lower die 14 to the substrate 16. A glob top 48 may be 
applied over assembly 10 individually as shown in broken 
lines, or over the entire substrate 16, which may support a 
plurality of assemblies 10. The subsequently described 
embodiments may similarly be glob-topped, as desired. 
0042. Substrate 16, if an insulative substrate, may itself 
be connected to a chassis or mother board by edge connec 
tions, bump connections, pin connections, or other conduc 
tive arrangements as known in the art. If substrate 16 is a 
lead frame, the outer lead ends may engage a higher-level 
package as known in the art. 
0043 FIG. 2 illustrates an alternative bare die assembly 
50 of the present invention. Components common to both 
FIG. 1 and FIG. 2 retain the same numeric designation. The 
assembly 50 comprises a first, lower die 14 connected to the 
supporting substrate or leadframe 16. The lower die 14 
comprises a face or active surface 18 with at least one flip 
chip electric connection 20 extending from the bond pad 22 
on the lower die face surface 18. The flip chip electric 
connections 20 are made with the upper surface 24 of the 
substrate 16 in such a manner that the flip chip electric 
connections 20 mechanically bond and electrically contact 
the electrical contact elements 26 in or on the surface 24 of 
the substrate 16. 

0044 Aback side 52 of a second die 54 is adhered to the 
lower die 14 with the layer of adhesive 28 applied over the 
lower die back side 30. A face side 56 of the second die 54 
has a plurality of bond pads 58 disposed thereon. A plurality 
of bond wires 60 is attached between the second die bond 
pads 58 and corresponding trace or lead ends 40 on the upper 
surface 24 of the substrate 16. Additionally, as shown in 
FIG. 2, if the second die 54 is slightly smaller than the lower 
die 14, an additional component 62, such as a resistor, 
capacitor, or the like, may be adhered to the layer of 
adhesive 28 on the lower die back side 30. This arrangement 
frees up space on the substrate 16 that would normally be 
taken up by the component 62. A second die-to-component 
bond wire 64 is attached between a respective second die 
bond pad 58 and the component 62. A component-to 
substrate bond wire 66 is attached between the component 
62 and trace or lead end 40 on the upper surface 24 of the 
substrate 16. 

0045. A back side 68 of a third die 70 is adhered to the 
second die 54 with a second layer of adhesive 72 applied on 
the second die face side 56. A face side 74 of the third die 
70 has a plurality of bond pads 76 disposed thereon. A 
plurality of bond wires 78 is attached between the third die 
bond pads 76 and corresponding trace or lead ends 40 on the 
upper surface 24 of the substrate 16. Wire bonds could also 
be made from third die 70 to component 62, or to yet another 
discrete component stacked on and adhered to third die 70. 
0046 FIG. 3 illustrates another alternative bare die 
assembly 80, comprising a second discrete component 82 
adhered to the second layer of adhesive 72. A third die-to 
component bond wire 84 is attached between a respective 
third die bond pad 76 and the component 62. A first 
component-to-substrate bond wire 66 is attached between 
the component 62 and the upper surface 24 of the substrate 
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16. A third die-to-second component bond wire 86 is 
attached between a respective second die bond pad 76 and 
the second component 82. A second component-to-substrate 
bond wire 88 is attached between the component 82 and the 
upper surface 24 of the substrate 16. 
0047. It is, of course, understood that a number of con 
figurations of this embodiment could be constructed, includ 
ing Stacks of more than three dice. 
0.048 FIG. 4 illustrates a multiple base bare die assembly 
90 of the present invention. Components common to the 
previous figures retain the same numeric designation. The 
assembly 90 comprises a pair of lower first dice 14A and 
14B connected to the substrate or leadframe 16. The lower 
dice 14A and 14B comprise face surfaces 18A and 18B, each 
having at least one flip chip electric connection 20A and 20B 
extending Substantially perpendicularly from the bond pads 
22A and 22B on the lower die face surfaces 18A and 18B. 
The flip chip electric connections 20A and 20B extend to the 
upper surface 24 of the substrate 16 in such a manner that the 
flip chip electric connections 20A and 20B make physical 
connection and electrical contact with the electrical contact 
elements 26 in or on the surface 24 of the substrate 16. 

0049. The back side 52 of second die 54 bridges and is 
adhered to both lower dice 14 with the layers of adhesive 
28A and 28B applied over the lower die back sides 30A and 
30B. The face side 56 of the second die 54 has a plurality of 
bond pads 58 disposed thereon. A plurality of bond wires 60 
is attached between the second die bond pads 58 and 
corresponding trace or lead ends 40 on the upper Surface 24 
of the substrate 16. Additional components 62A and 62B, 
Such as resistors, capacitors, or the like, may be adhered to 
the layers of adhesive 28A and 28B on the lower die back 
sides 30A and 30B. This arrangement frees up space on the 
substrate 16 that would normally be taken up by the com 
ponents 62A and 62B. A second die-to-component bond 
wire 92 is attached between a respective first die bond pad 
58 and the component 62B. A first component-to-substrate 
bond wire 94 is attached between the component 62B and 
the upper surface 24 of the substrate 16. 
0050. The back side 68 of the third die 70 is adhered to 
the second die 54 with the second layer of adhesive 72 
applied on the second die face side 56. The face side 74 of 
the third die 70 has a plurality of bond pads 76 disposed 
thereon. A plurality of bond wires 78 is attached between the 
third die bond pads 76 and corresponding trace or lead ends 
40 on the upper surface 24 of the substrate 16. A third 
die-to-component bond wire 96 is attached between a 
respective third die bond pad 76 and the component 62A. A 
second component-to-substrate bond wire 98 is attached 
between the component 62A to the upper surface 24 of the 
substrate 16. 

0051 FIG. 5 illustrates a second multiple base bare die 
assembly 100 of the present invention. Components com 
mon to the previous figures retain the same numeric desig 
nation. The assembly 100 comprises a pair of lower first dice 
14A and 14B connected to the substrate or leadframe 16. The 
lower dice 14A and 14B comprise face surfaces 18A and 
18B, each having at least one flip chip electric connection 
20A and 20B extending substantially perpendicularly from 
the bond pads 22A and 22B on the lower die face surfaces 
18A and 18B. The flip chip electric connections 20A and 
20B extend to the upper surface 24 of the substrate 16 in 
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such a manner that the flip chip electric connections 20A and 
20B make physical connection and electrical contact with 
the electrical contact elements 26 in or on the surface 24 of 
the substrate 16. 

0.052 The back side 52 of second die 54 bridges and is 
adhered to both lower dice 14A and 14B with the layers of 
adhesive 28A and 28B applied over the lower die back sides 
30A and 30B. The face side 56 of the Second die 54 has a 
plurality of bond pads 58 disposed thereon. A plurality of 
bond wires 60 is attached between the second die bond pads 
58 and corresponding trace or lead ends 40 on the upper 
surface 24 of the substrate 16. An additional component 62, 
Such as a resistor, capacitor, or the like, may be adhered to 
substrate or leadframe 16 by a layer of adhesive 65. A second 
die-to-component bond wire 92 is attached between a 
respective first die bond pad 58 and the component 62. A 
component-to-substrate bond wire 94 is attached between 
the component 62 and the upper surface 24 of the substrate 
16. 

0053. It is, of course, understood that a number of con 
figurations of this embodiment could be constructed. For 
example, multiple bridge dice may be employed over mul 
tiple lower dice; more than three levels of dice could be 
stacked; rectangular dice may be stacked with their major 
axes mutually perpendicular, a conductive die attach adhe 
sive may be employed between a flipped base die and an 
upper stack die so that both dice may be grounded through 
the upper dies wire bonds to the substrate; bond pad layouts 
may be varied, and the like. 
0054 Having thus described in detail preferred embodi 
ments of the present invention, it is to be understood that the 
invention defined by the appended claims is not to be limited 
by particular details set forth in the above description, as 
many apparent variations thereof are possible without 
departing from the spirit or scope thereof. 

What is claimed is: 
1. A method of fabricating a multi-die assembly, com 

prising: 

providing a substrate including conductors; 

securing an active face-down base die to the Substrate 
electrically connecting the base die with a conductor of 

the substrate; 

securing an active face-up stack die to the base die; 
electrically connecting the stack die with a conductor of 

the substrate; 

securing another stack die to the assembly; 
electrically connecting the other stack die wit a conductor 

of the substrate; 

securing a discrete component to at least one of the stack 
die, the other stack die, and the base die; and 

electrically connecting the discrete component to at least 
one of the stack die, the other stack die, and the base 
die. 

2. The method of claim 1, further comprising electrically 
connecting the discrete component to a conductor of the 
substrate. 
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3. The method of claim 2, further comprising electrically 
connecting the discrete component to at least one other of 
the stack die, the other stack die, and the base die. 

4. The method of claim 1, wherein electrically connecting 
the discrete component to at least one of the Stack die, the 
other stack die, and the base die includes extending a bond 
wire between the discrete component and at least one of the 
stack die, the other stack die, and the base die. 

5. The method of claim 1, further comprising: 
securing another discrete component to at least one of the 

stack die, the other stack die, the base die, and the 
Substrate; 

electrically connecting the other discrete component to at 
least one of the stack die, the other stack die, the base 
die, and a conductor of the Substrate; and 

electrically connecting the other discrete component to at 
least another of the stack die, the other stack die, the 
base die, and a conductor of the Substrate. 

6. The method of claim 1, wherein securing the stack die 
to the base die further includes providing a layer of epoxy 
adhesive between the stack die and the base die. 

7. The method of claim 6, wherein providing a layer of 
epoxy adhesive includes providing a layer of electrically 
conductive epoxy adhesive. 

8. The method of claim 7, further comprising electrically 
grounding the base die and the stack die via the layer of 
electrically conductive epoxy adhesive. 

9. The method of claim 6, wherein securing a layer of 
epoxy adhesive between the stack die and the base die 
further includes curing the layer of epoxy adhesive. 

10. The method of claim 1, wherein securing the other 
stack die to the assembly includes securing the other stack 
die to the stack die. 

11. The method of claim 1, further comprising attaching 
a second active face-down base die to the Substrate and 
electrically connecting the second base die with a conductor 
of the substrate. 

12. The method of claim 11, further comprising bridging 
the stack die between the base die and the second base die. 

13. The method of claim 12, further comprising: 
securing an other discrete component to at least one of the 

stack die, the base die, the second base die, and the 
Substrate; and 

electrically connecting the other discrete component to at 
least one of the stack die, the base die, the second base 
die, and a conductor of the Substrate. 

14. The method of claim 13, further comprising electri 
cally connecting the other discrete component to a different 
at least one of the stack die, the base die, the second base die, 
and a conductor of the Substrate. 

15. The method of claim 12, further comprising attaching 
an additional Stack die to the bridge stack die. 

16. A method of fabricating a semiconductor device, 
comprising: 

attaching analogous sides of a first die and second die; 
securing a discrete component to at least one of the first 

die and the second die; and 
electrically connecting the discrete component to at least 

one of the first die and the second die. 
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17. The method of claim 16, wherein attaching analogous 
sides of the first die and the second die includes attaching the 
first die and the second die back-to-back. 

18. The method of claim 16, further comprising attaching 
the first die to a Substrate including conductors. 

19. The method of claim 18, wherein attaching the first die 
to the substrate includes attaching an active face of the first 
die to the substrate. 

20. The method of claim 18, further comprising electri 
cally connecting the first die to a conductor of the Substrate. 

21. The method of claim 20, wherein electrically con 
necting the first die to a conductor of the substrate includes 
at least one of refluxing a solder ball, curing a conductive 
polymer ball, soldering a pin, and soldering a J-lead. 

22. The method of claim 18, further comprising electri 
cally connecting the discrete component to a conductor of 
the substrate. 

23. The method of claim 18, further comprising electri 
cally connecting the second die to a conductor of the 
substrate. 

24. The method of claim 16, further comprising electri 
cally connecting the discrete component to both the first die 
and the second die. 

25. The method of claim 16, wherein attaching analogous 
sides of the first die and the second die includes attaching 
analogous sides of the first die and the second die Such that 
the first die is laterally offset relative to the second die. 

26. The method of claim 25, further comprising attaching 
an analogous side of a third die to the second die. 

27. The method of claim 26, further comprising attaching 
another discrete component to at least one of the first die, the 
second die, and the third die and electrically connecting the 
other discrete component to at least one of the first die, the 
second die, and the third die. 

28. The method of claim 27, further comprising electri 
cally connecting the other discrete component to at least 
another of the first die, the second die, and the third die not 
previously electrically connected to the other discrete com 
ponent. 

29. The method of claim 16, further comprising attaching 
an additional die to the second die. 

30. A method of assembling dice, comprising: 
mounting a plurality of dice over a substrate, wherein at 

least two dice of the plurality exhibit different electrical 
connections to conductors of the Substrate; and 

mounting a discrete component to one of the plurality of 
dice, wherein the discrete component is electrically 
connected to at least one of the plurality of dice. 

31. The method of claim 30, further comprising extending 
a wire bond to electrically connect one die of the at least two 
dice with a conductor of the substrate. 

32. The method of claim 30, wherein mounting the die 
over the Substrate includes forming a flip-chip arrangement 
with at least one of the at least two dice. 

33. A method of fabricating a semiconductor device, 
comprising: 

mounting a plurality of dice over a surface of a Support 
structure, wherein at least one dies contact pads face 
towards the Support Surface and at least one other die’s 
pads face away from the Support Surface; and 

mounting a discrete component on at least one of the 
plurality of dice. 
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34. The method of claim 33, further comprising electri 
cally connecting the plurality of dice to at least one con 
ductor of the Support Surface. 

35. The method of claim 33, further comprising electri 
cally connecting the discrete component to at least one die 
of the plurality of dice. 

36. The method of claim 35, further comprising electri 
cally connecting the discrete component to a conductor of 
the Support Surface. 

37. A method of fabricating a multi-die assembly, com 
prising: 

providing a Substrate including conductors; 
attaching at least one base die to the Substrate in electrical 

communication with a conductor of the Substrate; 
attaching at least one other base die to the Substrate in 

electrical communication with a conductor of the Sub 
Strate; 

attaching at least one stack die back-to-back with the at 
least one base die and the at least one other base die 
Such that the at least one stack die bridges the at least 
one base die and the at least one other base die; 

electrically connecting the at least one stack die to a 
conductor of the substrate; 

securing at least one discrete component to at least one of 
the at least one stack die, the at least one base die, the 
at least one other base die, and the Substrate; and 

electrically connecting the at least one discrete component 
and at least one of the at least one stack die, the at least 
one base die, the at least one other base die, and a 
conductor of the substrate. 

38. A method of fabricating a dice stack, comprising: 
providing a Substrate including conductors; 
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attaching two base dice to the Substrate, each being in 
electrical communication with at least one conductor of 
the substrate; 

bridging the two base dice with a stack die Such that 
similar sides of the stack die and the two base dice are 
attached; 

electrically connecting the stack die to a conductor of the 
Substrate; 

securing a discrete component to at least one of the stack 
die, at least one of two base dice, and the Substrate; and 

electrically connecting the discrete component and at least 
one of the stack die, at least one of the two base dice, 
and a conductor of the Substrate. 

39. The method of claim 38, wherein attaching two base 
dice to the Substrate further includes attaching an active face 
of at least one of the two base dice to the substrate. 

40. A method of fabricating a multi-die assembly, com 
prising: 

providing a substrate including conductors; 
securing a base die to the Substrate 
electrically connecting the base die with a conductor of 

the substrate; 
securing a stack die to the based die with a layer of 

electrically conductive epoxy adhesive; 
providing a direct electrical path between the stack die 

and a conductor of the Substrate; and 
electrically grounding the at least one base die via the 

layer of electrically conductive epoxy adhesive and the 
at least one stack die. 


