
US 20060237832A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2006/0237832 A1 

James et al. (43) Pub. Date: Oct. 26, 2006 

(54) 

(75) 

(73) 

(21) 

(22) 

(63) 

STANDOFFS FOR CENTRALIZING 
INTERNALS IN PACKAGING PROCESS 

Inventors: Stephen L. James, Boise, ID (US); 
Vernon M. Williams, Meridian, ID 
(Us) 

Correspondence Address: 
WHYTE HIRSCHBOECK DUDEK SC. 
555 EAST WELLS STREET 
SUITE 1900 
MILWAUKEE, WI 53202 (US) 

Assignee: Micron Technology, Inc., Boise, ID 

Appl. No.: 11/473,469 

Filed: Jun. 23, 2006 

Related US. Application Data 

Continuation of application No. 10/ 132,834, ?led on 
Apr. 25, 2002. 

Publication Classi?cation 

(51) Int. Cl. 
H01L 23/02 (2006.01) 

(52) Us. or. ............................................................ ..257/678 

(57) ABSTRACT 

A semiconductor device, semiconductor die package, mold 
tooling, and methods of fabricating the device and packages 
are provided. In one embodiment, the semiconductor device 
comprises a pair of semiconductor dies mounted on oppos 
ing sides of a ?exible tape substrate, the outer surfaces of the 
dies having one or more standoifs disposed thereon. The 
standoifs can be brought into contact With an inner surface 
of the mold plates of a mold tooling When the device is 
positioned between the mold plates to maintain the ?exible 
tape substrate in a centralized position Within a mold cham 
ber and inhibit the tape from bending as a molding com 
pound ?oWs into the chamber during encapsulation. 
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STANDOFFS FOR CENTRALIZING INTERNALS 
IN PACKAGING PROCESS 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a continuation of US. Ser. No. 
10/ 132,834, ?led Apr. 25, 2002, currently pending. 

FIELD OF THE INVENTION 

[0002] This invention generally relates to assembling and 
packaging semiconductor dies, and more particularly to a 
ball grid array (BGA) package-type semiconductor device 
using a tape carrier, and a method for fabricating the device. 

BACKGROUND OF THE INVENTION 

[0003] In semiconductor package designs, semiconductor 
dies are mounted onto a substrate, and then encapsulated in 
a mold cavity. Support substrates such as bismaleimide 
triaZin (BT) resin, FR-4 board, ceramics, and metal lead 
frame (e.g., Alloy42 or copper) are in?exible and maintain 
their rigidity inside a mold cavity during encapsulation. A 
useful substrate is a ?exible polyimide tape. Metal traces are 
formed on the upper side and underside of the support 
substrate, and vias are formed through the substrate to 
interconnect the metal traces on either side. The traces can 
include pads for Wire bonding bond Wires to the die, and ball 
bonding pads for attaching external ball contacts such as 
solder balls to the underside of the substrate. Dies are 
typically mounted onto the upper surface of the substrate via 
solder bumps or balls, or by means of an adhesive paste or 
double-sided tape. 

[0004] Encapsulating dies mounted on a ?exible tape 
substrate can be problematic. When positioned in a mold 
tooling, as a molding compound ?oWs into the mold cham 
ber and around the mounted die, the ?exible tape can ?utter 
and become Warped or bent resulting in a boWed die 
structure, and an uneven layer of encapsulant formed around 
the die structure, Which can lead to structural failure. 

[0005] In vieW of these and other de?ciencies, improve 
ments in die packaging and fabrication processes are desir 
able. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides a semiconductor 
device, semiconductor die packages, a mold tooling, and 
methods of fabricating the device and packages. 

[0007] In one aspect, the invention provides a semicon 
ductor device. In one embodiment, the semiconductor 
device comprises a semiconductor die having one or more 
standoffs disposed on a ?rst surface. The semiconductor die 
can further include conductive balls disposed on the second 
surface in a ball grid array for ?ip-chip mounting the die 
onto a support substrate. In another embodiment, the semi 
conductor device comprises a pair of semiconductor dies 
mounted on opposing sides of a support substrate, the outer 
surfaces of the dies having one or more standoffs disposed 
thereon. The dies can be mounted onto the support substrate, 
for example, by a ?ip-chip attachment, or With an adhesive 
element. Exemplary support substrates include BT resin, 
FR-4 laminate, and polyimide tape, among others. 
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[0008] The standolf(s) provide a raised structure for spac 
ing the dies from the inner surface of a mold plate When the 
device is positioned in a mold chamber of a mold tooling 
during encapsulation. The standolf(s) can be in a variety of 
shapes or forms. Exemplary standoffs include shaped 
objects such as a cylindrical, conical, or square shaped 
objects; materials in a graphic design such as a numeral, a 
letter and/or a logo, among others; pre-formed structures 
mounted on the surface of the die; a material applied to the 
die surface, for example, by screen printing, stenciling, 
electroplating, or other suitable method of attachment or 
formation; among others. The standolf(s) preferably com 
prise a ?exible material. The standolf(s) function to maintain 
the substrate With the dies thereon in a centraliZed and 
substantially planar orientation Within a mold chamber dur 
ing encapsulation, and are particularly useful in maintaining 
a ?exible support substrate such as a polyimide tape in a 
centraliZed position Within a mold chamber, and inhibiting 
the tape disposed betWeen a pair of mold plates, from 
?uttering or bending as a molding compound ?oWs into the 
chamber during an encapsulation process. The standoffs 
have a height su?icient to maintain the position and align 
ment of the semiconductor device betWeen the mold plates 
during encapsulation to result in a device centered in the 
package. 

[0009] In yet another embodiment, the semiconductor 
device comprises a semiconductor die mounted on one side 
of a support substrate, With the outer surfaces of both the die 
and the substrate having at least one standoff disposed 
thereon. When the device is positioned in a mold chamber 
betWeen tWo mold plates, the standoffs on either side of the 
device have a height su?icient to maintain the support 
substrate in a centraliZed and substantially planar orientation 
betWeen the mold plates Within the chamber during an 
encapsulation process. 

[0010] In another aspect, the invention provides a semi 
conductor die package. In various embodiments, the pack 
age comprises a semiconductor device according to the 
invention having standolf(s) disposed on a surface of a die 
mounted on a support substrate, and at least partially dis 
posed Within an encapsulating material. The package can 
further include external contacts disposed on the second 
surface of the substrate for attaching the package as a 
component to an external electrical apparatus or device. In 
one embodiment, the package comprises a semiconductor 
device comprising a pair of dies mounted on opposing sides 
of a support substrate such as a polyimide tape, With the 
support substrate about centrally positioned betWeen the ?rst 
and second surfaces of the package, and the standolf(s) 
extending from the surface of the dies to about the surfaces 
of the package. 

[0011] In another aspect, the invention provides methods 
of fabricating the foregoing semiconductor dies and die 
packages. 

[0012] In an embodiment of a method of fabricating a 
semiconductor device, the method comprises providing a 
support substrate having opposing surfaces; providing a pair 
of semiconductor dies, each having at least one standoff 
disposed on a surface; and mounting the dies on the oppos 
ing surfaces of the substrate, for example, by ?ip chip 
mounting. In another embodiment, the method further 
includes forming or attaching a standoff on the surface of the 
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dies, for example, by dispensing a material on the surface of 
the die by screen printing, stenciling, coating, or other 
method; or af?xing a prefabricated object to the die surface. 

[0013] In another embodiment, the method of fabricating 
a semiconductor device comprises a tape-based process for 
producing semiconductor devices on a strip of tape, Which 
can be subsequently separated from each other. In one 
embodiment, a tape structure is formed of a ?exible tape 
such as a polyimide tape, and a series of semiconductor dies 
attached to the tape, the dies having standoff(s) disposed 
thereon or subsequently formed thereon. A succession of 
ball grid arrays, Wires or other electrical connection systems 
can be located on the tape. 

[0014] In an embodiment of a method of forming a die 
package, the method comprises providing a semiconductor 
device according to the invention comprising a pair of 
semiconductor dies mounted on opposing sides of a support 
substrate, With standoff(s) disposed on a surface of each die; 
positioning the semiconductor device Within the molding 
chamber of a mold tooling, With the standoifs in contact With 
the inner surfaces of the mold plates; and ?oWing a molding 
compound into the molding chamber to at least partially 
encapsulate the semiconductor device, Wherein the support 
substrate of the semiconductor device is maintained in a 
centraliZed and substantially planar orientation Within the 
molding chamber as the molding compound is ?oWed there 
about. In another embodiment, the method includes fabri 
cating the semiconductor device by providing a pair of 
semiconductor dies, each die having a standolf disposed on 
a ?rst surface; and mounting the dies on opposing sides of 
a support substrate. The method can further include forming 
or disposing the standoff(s) on the surface of the dies. 

[0015] In another aspect, the invention provides a mold 
tooling for fabricating a semiconductor die package. In one 
embodiment, the mold tooling comprises a pair of molding 
plates and a molding chamber disposed therebetWeen, each 
of the molding plates having an inner surface having at least 
one standolf disposed thereon, the standoff having a height 
effective to restrict vertical movement of the die mounted on 
a support substrate such as a polyimide tape Within the 
molding chamber during an encapsulation process and main 
tain the die and substrate in a centraliZed position Within the 
mold. The standolfs can be molded or stamped into the inner 
surface of the mold plates, for example. The mold plates can 
also comprise a thermoformed material With the standolfs 
formed on the inner surfaces. In other embodiments, the 
standoifs can comprise a pre-formed structure af?xed to the 
inner surface of the mold plates, or an electroplated material, 
for example. 

[0016] The invention advantageously facilitates forming 
die packages comprising semiconductor dies mounted on a 
?exible tape support substrate, particularly on opposing 
sides of a tape substrate, by preventing the tape substrate 
from bending during the encapsulating process, to form a die 
package in Which the tape substrate is centrally positioned 
Within the package. The invention is also useful With semi 
conductor devices having dies mounted on more rigid mate 
rials such as a BT resin material. The invention also provides 
a means for package marking and identi?cation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Preferred embodiments of the invention are 
described beloW With reference to the folloWing accompa 
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nying draWings, Which are for illustrative purposes only. 
Throughout the folloWing vieWs, the reference numerals Will 
be used in the draWings, and the same reference numerals 
Will be used throughout the several vieWs and in the descrip 
tion to indicate same or like parts. 

[0018] FIG. 1 is a cross-sectional, side elevational vieW of 
an embodiment of an encapsulated die package according to 
the invention. 

[0019] FIG. 2 is a plan vieW of the upper side (or 
underside) of the support substrate of the die package of 
FIG. 1. 

[0020] FIG. 3 is a cross-sectional, side elevational vieW of 
the dies shoWn in FIG. 1. FIG. 3A is an enlarged section of 
the die of FIG. 3. 

[0021] FIG. 4 is a plan vieW of the upper side of the die 
of FIG. 3, shoWing the standolfs. 

[0022] FIG. 5 is a plan vieW of the underside of the die of 
FIG. 3, shoWing the conductive bumps. 

[0023] FIG. 6 is another embodiment of a standolf dis 
posed on the surface of a die according to the invention. 

[0024] FIG. 7 is cross-sectional, side elevational vieW of 
standolf disposed on the surface of a die, the standoff in the 
form of an enclosure to contain a heat sink, the vieW being 
taken along line 7-7 of FIG. 8. FIG. 7A is another embodi 
ment of heat sink disposed about the standolfs on the surface 
of the die. 

[0025] FIG. 8 is a plan vieW of the standoff of FIG. 7, 
containing a heat sink. FIG. 8A is a plan vieW of the 
standoifs and heat sink of FIG. 7A. 

[0026] FIG. 9 is a cross-sectional, side elevational vieW of 
another embodiment of a die for fabricating a die package 
according to the invention. 

[0027] FIG. 10 is a plan vieW of the upper side of the die 
of FIG. 9, shoWing the standolfs. 

[0028] FIG. 11 is a plan vieW of the underside of the die 
of FIG. 9, shoWing the conductive bumps and the Wire bond 
elements, With the glob top encapsulant removed. 

[0029] FIG. 12 is a cross-sectional, side elevational vieW 
of the die of FIG. 9 disposed on opposing sides of a support 
substrate, and positioned in a mold tooling. 

[0030] FIG. 13 is a cross-sectional, side elevational vieW 
of another embodiment of dies having standolfs and adhe 
sively mounted and Wire bonded to a support substrate, 
disposed in a mold tooling. 

[0031] FIGS. 14-16 illustrates sequential processing steps 
shoWing fabrication of the die package of FIG. 1 according 
to an embodiment of a method of the invention. FIGS. 14-15 
shoW the tWo dies being mounted onto the support substrate. 
FIG. 16 shoWs the die mounted on the substrate Within the 
cavity of a molding tool. 

[0032] FIGS. 17-21 are vieWs of a support substrate in the 
form of a panel With multiple die encapsulated and disposed 
on the panel substrate. FIG. 17 is a plan vieW of the panel 
shoWing the upper sides of the die packages. FIG. 18 is a 
plan vieW of the panel shoWing the undersides of the die 
packages. FIG. 19 is a cross-sectional, side elevational vieW 
of the panel of FIG. 17 taken along line 19-19. FIG. 20 is 
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a side elevational vieW of the panel of FIG. 17 taken along 
line 20-20. FIG. 21 is an end vieW of the panel of FIG. 20 
taken along line 21-21. 

[0033] FIG. 22 is a cross-sectional, side elevational vieW 
of another embodiment of a semiconductor die package 
according to the invention, having a single die mounted on 
a support substrate. 

[0034] FIG. 23 is a cross-sectional, side elevational vieW 
of the die/substrate assembly shoWn in FIG. 22 positioned 
in the cavity of a molding tool. 

[0035] FIG. 24 is a cross-sectional, side elevational vieW 
of an embodiment of a molding tool according to the 
invention, having standoifs disposed on the inner surfaces of 
the molding plates. FIG. 24A is another embodiment of the 
molding tool shoWing different shaped standolfs. FIG. 24B 
is an enlarged section of the molding tool of FIG. 22, 
shoWing the height (h) of the standolfs. 

[0036] FIGS. 25A and 25B are plan vieWs of the inner 
surfaces of the upper/loWer molding plates, respectively, of 
the molding tool of FIG. 24. 

[0037] FIGS. 26A and 26B are plan vieWs of the outer 
surfaces of the upper/loWer molding plates, respectively, of 
the molding tool of FIG. 24. 

[0038] FIG. 27 is a cross-sectional, side elevational vieW 
of a die/substrate assembly positioned in the cavity of the 
molding tool of FIG. 24. 

[0039] FIG. 28 is a side cross-sectional, side elevational 
vieW of a die package resulting from encapsulation using the 
molding tool of FIG. 24. 

[0040] FIGS. 29A and 29B are plan vieWs of the upper 
side and underside, respectively, of the die package of FIG. 
28. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0041] The invention Will be described generally With 
reference to the draWings for the purpose of illustrating 
embodiments only and not for purposes of limiting the same. 

[0042] Referring to FIG. 1, a ?rst embodiment of a 
semiconductor die package 10 according to the invention is 
depicted. As shoWn in a cross-sectional, side elevational 
vieW, the package 10 comprises tWo semiconductor dies 
12a, 12b that are ?ip chip mounted on opposite sides of an 
interposer or support substrate 14, and encapsulated by a 
molding compound (plastic casing) 15. Aplurality of stand 
olfs 16 is disposed on the outer surfaces of the dies 12a, 12b. 

[0043] In the illustrated embodiment, the support substrate 
14 is formed of a ?exible material such a ?exible polyimide 
?lm or tape (e.g., KAPTON brand ?lm from DuPont, 
Wilmington, Dela., or UPILEX from Ube Industries, Ltd., 
Japan). In other embodiments, the support substrate 14 can 
be formed of a more rigid material, for example, a knoWn 
electrically insulating polymer material such as bismaleim 
ide triaZine (BT) resin or epoxy resins such as FR-4 or FR-5 
laminates, a ceramic material, metal clad ?ber board, or a 
metal leadframe (e.g., Alloy42 or copper), among other 
substrates. A representative thickness of the substrate is 
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about 50 um to about 500 pm. For exemplary purposes, the 
present embodiment Will be described With respect to a 
?exible tape substrate. 

[0044] FIG. 2 depicts an embodiment of the upper side 18, 
and likeWise the underside 20, of the ?exible tape substrate 
14. As shoWn, electrically conductive traces 22 of copper or 
aluminum for example, are formed on the upper side 18 and 
underside 20 of the substrate 14 by a plating or etching 
method, for example, and protected by a resist. Vias (not 
shoWn) are formed in the support substrate 14 to intercon 
nect the metal traces 22 on either side 18, 20 of the substrate 
14. The traces 22 can include, for example, Wire bonding 
pads for Wire bonding bond Wires to the die, and ball 
bonding pads for attaching external ball contacts such as 
solder balls to the underside of the substrate. In the illus 
trated embodiment, the traces 22 on either side of the 
?exible tape support substrate 14 include ball bonding pads 
24 in a FBGA arrangement for attaching the solder balls of 
the semiconductor die 12a, 12b thereto. Signals are routed 
through the traces to the die via the solder ball connections. 

[0045] A variety of semiconductive dies can be mounted 
onto the support substrate 14, and the invention Will Work 
With ?ip chip or Wire bond arrangements. In the illustrated 
embodiment, tWo semiconductor dies 12a, 12b have been 
?ip-chip bonded (active surface doWn) to opposing sides 18, 
20 of a ?exible tape substrate 14 through a plurality of 
conductive balls or bumps 28 comprising solder or polymer 
With an electrically conductive capability, e.g., conductive 
epoxy or conductor-?lled epoxy. Flip chip connections 
mechanically and electrically connect dies to carriers, as is 
Well knoWn in the art. 

[0046] As depicted in FIGS. 3-5, the dies 12a, 12b include 
a ?rst or upper side (inactive surface) 28 and a second or 
underside (active surface) 30. Conductive balls 26 are 
mounted in a ball grid array on the underside 30 of the dies. 

[0047] The conductive balls 26 on the underside 30 of the 
dies 12a, 12b, can be arranged in one or more roWs (FIG. 
5), or the balls can be provided in non-linear arrangements. 
The conductive balls 26 can be in the form of solder balls, 
typically formed of tin (Sn) and/ or lead (Pb), or a conductive 
material such as a conductive epoxy or conductor-?lled 
epoxy. The conductive solder balls of a BGA device can be 
attached to ball bonding pads on a die surface or substrate 
surface using conventional surface mount processes and 
equipment, and, in the case of solder balls, re?oWed in place 
using an infrared or hot air re-?oW process. The conductive 
balls are electrically and mechanically connected to the ball 
mounting pads and conductive elements of the die or sub 
strate. 

[0048] A solder mask (not shoWn) can be disposed around 
the solder balls to protect the integrated circuit, strengthen 
the solder joints, and prevent solder from cross-?oWing and 
creating a short circuit betWeen solder joints. 

[0049] According to the invention, one or more protru 
sions or standoifs 16 are disposed on the upper side 28 of the 
dies to provide a raised structure or spacer. In the embodi 
ment depicted in FIGS. 1 and 3-4, a plurality of conical 
shaped standolfs 16 are disposed on the upper (inactive) 
surface 28 of each of the dies 12a, 12b. Referring to FIG. 
3A, the standolf(s) 16 have a height (h) su?icient to limit or 
restrict the vertical movement (arroW 54, FIG. 16) of the 
die/substrate assembly 55 Within a mold cavity during an 
encapsulation process. 
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[0050] The standolf(s) 16 can be applied to or formed on 
the die surface 28 at an appropriate processing step prior to 
placement of the die in a mold tooling. The standolf(s) 16 
can be in any desired shape, for example, cylindrical, 
conical, square, rectangular, hemispherical, spherical, tubu 
lar, among others, or a pattern or motif such as a numeral, 
letter, logo (e.g., letter logo 16(1) as depicted in FIG. 6), or 
other graphic design. 

[0051] The standolf(s) 16 can be fabricated from a variety 
of materials that are compatible With the die surface and the 
encapsulating material. Exemplary materials for forming the 
standolf(s) include plastic materials such as acrylics, polya 
mides, polyethylene terephthalate (PET), polyethylene, 
polypropylene, polystyrene, poly(vinyl chloride) resins, 
polycarbonates, and polyurethanes, among others; and con 
ventional potting or molding compounds, as Well as glob top 
encapsulants that can be cured, set, or dried from a viscous 
or liquid state to a stable-dimensioned, hardened yet ?exible 
mass, for example, a thermoset epoxy resin such as a 
novolac epoxy resin-based compound, among others. 

[0052] In another embodiment, the standolf(s) can be 
fabricated to also function a heat sink for dissipating heat 
generated by the die during operation. In such form, the 
standolf(s) 16 comprise a thermally conductive material, 
such as copper, aluminum, gold, silver, or nickel, for 
example. Such materials can be deposited on to the surface 
28 of the die 12a, 12b by electroplating or anodiZing, for 
example, or can be attached as a foil sheet (e.g., copper foil) 
or other form. 

[0053] Referring to FIGS. 7-8, in yet another embodi 
ment, the standolf(s) 16(2) can be fabricated to contain a heat 
sink 31(2). The standolf(s) 16(2) can be formed, for example 
of a plastic material, as a dam or other enclosure. As 
depicted, the standoff 16(2) has been formed as a circular 
dam structure, although other shapes (e.g., triangular, oval, 
square, rectangular, and the like) can be utiliZed to form an 
enclosure. A thermally conductive material such as copper 
or aluminum, for example, can be deposited or applied to the 
upper surface 28(2) of the die 1211(2), 12b(2) Within the 
con?nes of the standolf(s) 16(2) to form a heat sink 31(2) for 
dissipating heat from the die 12(2), 12b(2) during operation. 

[0054] In another embodiment, a heat sink material 31(3) 
can be disposed about the standolf(s) 16(3) on the surface 
28 of the die 12a(3))/12b(3) as depicted in FIGS. 7A-8A. A 
thermally conductive material can be disposed on the sur 
face of the die, for example, by masking and electroplating, 
by adhering a metal foil, among other methods. 

[0055] The standolf(s) can be applied, for example, by a 
screen printing method, by stenciling, coating, masking, 
stamping, heat stamping, dispensing a ?oWable material 
using a liquid capillary, spray coating, direct spreading, 
a?ixing a pre-formed material using an adhesive (e.g., a 
cylindrical object, an adhesive-backed decal), electroplat 
ing, anodiZing, or other method knoWn and used in the art. 
The standolf(s) can be a prefabricated plastic, formed into a 
desired con?guration, for example, by injection molding, 
extrusion, bloW molding, compression molding, transfer 
molding, thermoforming, and among other methods. Useful 
adhesive materials for attaching the standolfs to the die 
surface are knoWn in the art, and include contact adhesives, 
thermoplastic adhesives and thermosetting adhesives, for 
example, an adhesive gel or paste such as a conventional 
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epoxy or polyimide die bonding adhesive, and/or a double 
sided adhesive tape such as polyimide, and can be used to 
apply the standoff under pressure and/ or heat. 

[0056] In another example of a die construction and pack 
age illustrated in FIGS. 9-12, a semiconductor die 12a’, 12b’ 
can be mounted on the upper surface 32' of a support 
substrate 34' (e.g., polyimide tape, etc.) having an opening 
36' formed by stamping, for example, using a dielectric 
adhesive 38' (e.g., paste or double-sided tape), or conductive 
bumps as described for FIGS. 3-5. The semiconductor die 
12a’, 12b’ includes bond pads 40' electrically connected by 
Wire bonds 42' to bond pads 44' on the underside 46' of the 
support substrate 34'. FolloWing Wire bonding, a glob top 
encapsulant material 48' can be deposited on the Wired 
elements. Conductive elements 26' such as solder balls are 
attached or bonded to terminal ball bonding pads 50' of 
traces on the underside 46' of the substrate 34'. The semi 
conductor die 12a’, 12b’ is electrically coupled to the solder 
balls 26' through the conductive traces routed across the 
support substrate 34' and through vias 52' to the underside 
46' of the support substrate 34'. Referring to FIG. 12, the 
dies 12a’, 12b’can be ?ip-chip mounted to ball bonding pads 
of traces disposed on opposing sides 18', 20' of a ?exible 
tape substrate 14' through the solder balls 26'. The dies 12a’, 
12b’ includes one or more standolf(s) 16' disposed on the 
upper surface 28' of the die. The assembled dies 12a’, 12b’ 
and substrate 14' can then be positioned in a mold tooling 
58" for encapsulation. 

[0057] In yet another example of a semiconductor die 
assembly shoWn in FIG. 13. The dies 12a”, 12b” are 
mounted on a substrate 14" using an adhesive element 53" 
such as a dielectric paste or double-side adhesive tape. Bond 
pads 40" on the active side 30" of the dies are connected 
through bonding Wires 42" to bond pads 44" on the support 
substrate 14". Standolfs 16" disposed on the active side 30" 
of the dies 12a”, 12b” have a height (h, FIG. 3A) su?icient 
to maintain the substrate 14" centrally positioned and in a 
substantially planar orientation (arroW 63") Within the mold 
cavity 56" during an encapsulating process. 

[0058] An embodiment of a method of assembling a BGA 
or FBGA die package as depicted in FIG. 1, can be 
described With reference to FIGS. 14-16. The illustrated 
BGA semiconductor dies 12a, 12b can be fabricated by 
knoWn techniques. Standolfs 16 are formed or mounted on 
the upper side 28 of the dies. The dies 12a, 12b are ?ip chip 
mounted on opposite sides 18, 20 of the ?exible tape 
substrate 14 by mounting and re?oWing the solder balls 26 
on ball pads of the trace Wiring, or cured in the case of 
conductive polymer bumps, although other methods such as 
thermal compression can also be used. The die/substrate 
assembly 55 (FIG. 15) is then placed in the cavity 56 of a 
mold tooling 58 With the standolfs 16 positioned toWard the 
inside surfaces 60a, 60b of the mold plates 62a, 62b, as 
depicted in FIG. 16. The standolfs 16 need not contact the 
mold plates initially, but have a minimum height (h) to 
contact the plates as a molding compound is ?oWed about 
the die/ substrate assembly 55, and prevent the substrate 14 
from Warping or boWing during the encapsulation process. 
Encapsulation then proceeds Whereby a molding compound 
such as a novolac epoxy resin-based compound is ?oWed 
(arroWs) into the mold cavity 56 and around the dies and 
support substrate, and alloWed to cure to form a plastic 
casing 15 (FIG. 1). The encapsulated die/ substrate assembly 
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55 is then removed from the mold tooling 58. Advanta 
geously, the standoifs 16 maintain the dies 12a, 12b and 
substrate 14 centralized and in a substantially planar orien 
tation (arrow 63) Within the mold cavity 56 during encap 
sulation resulting in a device that is centered in the die 
package. 

[0059] Referring to FIG. 1, a solder mask (not shoWn) can 
be applied to the underside 20 of the substrate 14 such that 
bonding pads 64 on the tape substrate 14 are exposed. 
External contacts 66 in the form of conductive solder balls, 
for example, are then attached to the bonding pads 64 on the 
tape substrate 14 by a conventional mounting method, for 
attaching the die package 10 to an external electrical appa 
ratus (not shoWn). The ?exible tape substrate 14 is then 
trimmed to ?nish the package. As shoWn in FIG. 1, the 
package has a ?rst surface 68 and a second surface 70. 

[0060] As shoWn in FIGS. 17-21, the support substrate 14 
can be in the form of a strip or panel 72 having an inde?nite 
length, on Which multiple die packages 10 can be formed. 
The strip 72 can be subsequently cut along cut lines or an 
expansion slot 74 to separate the individual packages 10, and 
the ?exible tape substrate 14 trimmed to ?nish the package. 

[0061] Another embodiment of a semiconductor die pack 
age 10'" according to the invention is illustrated in FIG. 22. 
As shoWn, a semiconductor die 12a’” having standolfs 16'" 
disposed on an upper side 28'" is ?ip chip mounted via 
conductive bumps 26"' onto an upper side 18'" of a support 
substrate 14"‘ (e.g., ?exible tape). The support substrate 14"‘ 
includes standoifs 16'" disposed on an opposing surface 
(underside) 20"‘. Referring to FIG. 23, the standoifs 16'" are 
siZed in height (h, FIG. 3A) to position and maintain the 
support substrate 14"' in a centraliZed and substantially 
planar orientation in a mold cavity 56'" and inhibit bending 
(e.g., vertical movement, arroW 54"‘) of the substrate 14'" as 
the molding compound (arroWs) is ?oWed around the die 
structure during encapsulation. As shoWn in FIG. 22, the 
encapsulated die package 10'" further includes solder balls 
66'" (or other conductive contact) mounted onto bonding 
pads 64"' of the traces on the underside 20'" of the support 
substrate 14'" for connection to an external device. 

[0062] In another embodiment of the invention, one or 
more standolf(s) can be integrally disposed on the inner 
surfaces of the mold plates 62a’”’, 62b’”’ of a mold tooling 
58"", as illustrated in FIGS. 24-27, rather than being dis 
posed on the die itself. As shoWn in FIGS. 25A and 25B, a 
standolf 16"", depicted in the form of a letter logo Which is 
merely exemplary, has been a?ixed to the inner surfaces 
60a’”’, 60b ”” of the mold plates 62a’”’, 62b’”’. Referring to 
FIGS. 26A and 26B, in an embodiment of the mold tooling, 
the standoff 16"" can be visible through the outer surfaces 
76a’”’, 76b’”’ of the mold plates 62a’”’, 62b’”’. The standoifs 
16"" provide a raised structure to restrict vertical movement 
54"" of the die/substrate assembly 55"", particularly an 
assembly comprising a ?exible tape substrate, Within the 
mold cavity 56"" during the encapsulating process. Stand 
olf(s) integral to the mold tooling can have various shapes 
and siZes, as depicted, for example, in FIG. 24A illustrating 
standolfs 16a’”’, 16b’”’ and 16c’”’. 

[0063] The standoifs 16"" can be formed on the mold plate 
surface 60a’”’, 60b’”’ similar to the fabrication of standolf(s) 
on the die surface as described With reference to the die 
package of FIG. 1. The mold plate can also be fabricated as 
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a pre-molded or stamped lid With the standoff 16" formed, 
for example, by thermoforming, stamping, and other like 
methods. A typical method of mold cavity formation is by 
electro-static discharge machining (EDM) methods, and the 
standoff features in a mold tooling can also be formed by 
EDM processing. 

[0064] As depicted in FIGS. 24B and 27, the standoifs 
16"" have a height (h2) su?icient to extend from the inside 
surface 60a’”’, 60b’”’ of the mold plate 62a’”’, 62b’”’ to 
contact the surface 28"" of the dies 12a ’”’, 12b’”’ mounted on 
a support substrate 14"" during the encapsulation process, so 
as to maintain the substrate 14"" in a centraliZed position and 
substantially planar orientation in the mold cavity 56"". The 
resulting encapsulated die package 10"" is removed from the 
mold tooling and, as shoWn in FIG. 28, external contacts 
66"" can be attached to pads 64"" on the support substrate 
14"", and the substrate is trimmed. The contact of the 
standolf(s) 16"" of the mold plates 62a’”’, 62b’”’ against the 
upper sides 28"" of the dies 12a’”’, 12b’”’ reduces the 
encapsulant material on these portions of the die surfaces 
28"" such that When the die package is removed from the 
mold tooling, an impression 78a’”’, 78b’”’ of the standoifs 
16"" remains in the encapsulant layer and the surfaces 28"" 
of the dies 12a’”’, 12b’”’ can be exposed, as depicted in 
FIGS. 28, 29A and 29B. 

[0065] In compliance With the statute, the invention has 
been described in language more or less speci?c as to 
structural and methodical features. It is to be understood, 
hoWever, that the invention is not limited to the speci?c 
features shoWn and described, since the means herein dis 
closed comprise preferred forms of putting the invention 
into effect. The invention is, therefore, claimed in any of its 
forms or modi?cations Within the proper scope of the 
appended claims appropriately interpreted in accordance 
With the doctrine of equivalents. 

What is claimed: 
1. A semiconductor device, comprising a die having ?rst 

and second surfaces, the ?rst surface of the die situated on 
a substrate, and the second surface of the die having bond 
pads thereon and a standoff attached to said surface, the 
standoff having a su?icient height and exposed on the die 
such that, upon positioning the device Within a molding 
apparatus, the standoff is in contact With an inner surface of 
a mold plate of said apparatus. 

2. A semiconductor device, comprising a die having ?rst 
and second surfaces, the ?rst surface of the die adhesively 
mounted on a substrate, and the second surface of the die 
having bond pads thereon and a standoff attached to said 
surface, the standoff having a su?icient height and exposed 
on the die such that, upon positioning the device Within a 
molding apparatus, the standoff is in contact With an inner 
surface of a mold plate of said apparatus. 

3. A semiconductor device, comprising a die having ?rst 
and second surfaces, the ?rst surface of the die situated on 
a substrate, and the second surface of the die having bond 
pads thereon and a plurality of standolfs attached to said 
surface, at least one standolf having a su?icient height and 
exposed on the die such that, upon positioning the device 
Within a molding apparatus, said standolf is in contact With 
an inner surface of a mold plate of said apparatus. 

4. The device of claim 3, Wherein the standoifs comprise 
screen printed, stenciled, or stamped structures on the sec 
ond surface of the die. 






