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(57) ABSTRACT

A method of manufacturing a lead frame includes providing
an electrically conductive layer having a plurality of holes at
a top surface. The plurality of holes form a structure of leads
and a die pad on the electrically conductive layer. The
plurality of holes are filled with a non-conductive material.
Next; an electrically conductive foil is attached on the top
surface of the electrically conductive layer and the non-
conductive epoxy material. Then, the electrically conductive
foil is etched to create a network of leads, die pad, bus lines,
dam bars and tie lines, wherein the bus lines connect the
leads to the dam bar, the dam bar is connected to the tie line
and the tie line is connected to the die pad.
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METHOD OF PRODUCING A SEMICONDUCTOR
PACKAGE

BACKGROUND OF THE INVENTION

[0001] This application claims benefit of co-pending U.S.
Provisional Application Nos. 60/840,951 and 60/840,954,
both filed on Aug. 30, 2006, which are incorporated herein
by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to methods of manu-
facturing a semiconductor package and in particular, a
multi-row quad flat non-leaded (QFN) package.

DESCRIPTION OF THE RELATED ART

[0003] A quad flat non-leaded (QFN) package is a semi-
conductor package that is generally used in surface mounted
electronic circuit designs. The QFN package does not have
external leads extending out of the package, and instead has
integrated leads arranged along periphery of the die pad area
at the bottom surface of the package body. Advantageously,
such a form of leads can shorten the transmittance distance
and hence reduce resistance to improve signal transmission.
Multi-row QFN packages have two or more rows of leads
surrounding the periphery of the die pad area.

[0004] One currently available multi-row QFN package is
a thin array plastic (TAP) package. An example TAP pack-
age 10 is described in FIG. 1. FIG. 1 describes a QFN
package 10 having a die pad 12 and a plurality of rows of
leads 14 surrounding the die pad 12. A semiconductor die 16
is attached to the upper surface of the die pad 12 using an
epoxy adhesive 18. The semiconductor die 16 is connected
to the leads 14 via bond wires 20 extending from the die 16
to the upper surface of the leads 14. The die 16, the leads 14
and the bond wires 20 are encapsulated in a mold compound
24. The bottom surface of each of the leads has terminals 22
for use in further connections, for example, for connecting
to a printed circuit board (PCB).

[0005] However, there are several limitations to the TAP
package. For example, as the number of input/outputs (I/Os)
or rows of leads increases, space for the additional rows of
leads would have to be taken from the die pad area thereby
requiring the size of the die to be decreased in order to
accommodate the additional rows of leads. While the size of
the package can be increased to maintain the die size and to
accommodate the additional rows of leads, increasing the
package size can be undesirable as it may increase manu-
facturing costs and may affect the circuit design.

[0006] FIG. 2 shows the top view of the TAP package 10.
It will be noted that the bond wires 20 connecting the die 16
to the leads 14 are longer and overlap more as a result of the
additional rows of leads 14.

[0007] In addition, as the leads 14 in the assembled
package 10 are isolated from one another, electrolytic solder
plating of the exposed leads 14 for further processing of the
package is not possible.

[0008] There is therefore a need to provide a method of
manufacturing a semiconductor package that can overcome
or at least ameliorate one or more of the above limitations.
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SUMMARY OF THE INVENTION

[0009] An embodiment of the method of manufacturing a
lead frame includes the following steps:

[0010] (a) providing an electrically conductive layer hav-
ing a plurality of holes at a top surface, wherein the plurality
of holes form a structure of leads and a die pad on said
electrically conductive layer;

[0011] (b) filling the plurality of holes with a non-conduc-
tive material;

[0012] (c) attaching an electrically conductive foil on the
top surface of the electrically conductive layer and the
non-conductive epoxy material; and

[0013] (d) etching the electrically conductive foil to create
a network of leads, die pad, bus lines, dam bars and tie lines,
wherein the bus lines connect the leads to the dam bar, the
dam bar is connected to the tie line and the tie line is
connected to the die pad.

[0014] Another embodiment of the method of manufac-
turing a lead frame includes the following steps after step (d)
above:

[0015] attaching a solder mask to selected areas of the
electrically conductive foil and the non-conductive epoxy
material, wherein

[0016] the solder mask covers at least one inner row of
leads, and
[0017] the solder mask has a plurality of openings that

expose at least one outer row of leads and expose portions
of the bus lines, that are connected to said inner row of leads,
away from the inner row of leads.

[0018] An embodiment of a method of manufacturing a
semiconductor package according to the invention includes:

[0019] (a) providing an electrically conductive layer hav-
ing a plurality of holes at a top surface;

[0020] (b) filling the plurality of holes with a non-conduc-
tive material;

[0021] (c) attaching an electrically conductive foil on the
top surface of the electrically conductive layer and the
non-conductive material;

[0022] (d) etching the electrically conductive foil to create
a network of leads, die pad, bus lines, dam bars and tie lines,
wherein the bus lines connect the leads to the dam bar, the
dam bar is connected to the tie line and the tie line is
connected to the die pad;

[0023] (e) attaching a semiconductor die to the die pad;

[0024] (f) etching a bottom surface of the electrically
conductive layer to isolate the leads from each other.

[0025] Another embodiment of a method of manufactur-
ing a semiconductor package according to the invention
includes after step (d) above:

[0026] attaching a solder mask to selected areas of the
electrically conductive foil and the non-conductive material,
wherein

[0027] the solder mask covers one at least one inner row
of leads, and
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[0028] the solder mask has a plurality of openings that
expose at least one outer row of leads and expose portions
of the bus lines, that are connected to the inner row of leads,
away from the inner row of leads.

[0029] An embodiment of a semiconductor package
according to the invention includes:

[0030] an electrically conductive layer having a plurality
of holes at a top surface, wherein the plurality of holes are
filled with a non-conductive material;

[0031] an electrically conductive foil on the top surface of
the electrically conductive layer and the non-conductive
material, wherein the electrically conductive foil creates a
network of leads, die pad, bus lines, dam bars and tie lines,
wherein the bus lines connect the leads to the dam bar, the
dam bar is connected to the tie line and the tie line is
connected to the die pad; and

[0032] a semiconductor die attached to the die pad.

[0033] Another embodiment of a semiconductor package
according to the invention includes:

[0034] an electrically conductive layer having a plurality
of holes at a top surface, wherein the plurality of holes are
filled with a non-conductive material;

[0035] an electrically conductive foil on the top surface of
the electrically conductive layer and the non-conductive
material, wherein the electrically conductive foil creates a
network of leads, die pad, bus lines, dam bars and tie lines,
wherein the bus lines connect the leads to the dam bar, the
dam bar is connected to the tie line and the tie line is
connected to said die pad; and

[0036] a solder mask attached to selected areas of the
electrically conductive foil and the non-conductive material,
wherein

[0037] the solder mask covers at least one inner row of
leads, and

[0038] the solder mask has a plurality of openings that
expose at least one outer row of leads and expose portions
of the bus lines, that are connected to the inner row of leads,
away from the inner row of leads;

[0039] a conductor material on selected areas of the top
surface of the electrically conductive layer; and

[0040] a semiconductor die attached to portions of the
conductor material and the solder mask.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] Many aspects of the invention can be better under-
stood with reference to the following drawings. The com-
ponents in the drawings are not necessarily to scale, empha-
sis instead being placed upon clearly illustrating the
principles of the present invention. Moreover, in the draw-
ings, like reference numerals designate corresponding parts
throughout the several views.

[0042] FIG. 1 shows a cross-sectional view of a thin array
plastic (TAP) package.

[0043] FIG. 2 shows a top view of the TAP package of
FIG. 1.
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[0044] FIGS. 3A-3M illustrate a method, according to an
embodiment of the present invention, for producing a multi-
row QFN package.

[0045] FIG. 4 shows a QFN package in accordance with a
first alternate embodiment of the present invention.

[0046] FIGS. SA-5I illustrate a method, according to a
second alternate embodiment of the present invention, for
producing a multi-row QFN package.

[0047] FIGS. 6A-6F illustrate a method, according to a
third alternate embodiment of the present invention, for
producing a multi-row QFN package.

[0048] FIGS. 7A-7D illustrate a method, according to a
fourth alternate embodiment of the present invention, for
producing a multi-row QFN package.

DETAILED DESCRIPTION OF THE
ILLUSTRATIVE NON-LIMITING
EMBODIMENTS OF THE INVENTION

[0049] Hereinafter, the present invention will be described
in detail by way of exemplary embodiments with reference
to the drawings. The described exemplary embodiments are
intended to assist in the understanding of the invention, and
are not intended to limit the scope of the invention in any
way. Throughout the drawings for explaining the exemplary
embodiments, those components having identical functions
carry the same reference numerals for which duplicate
explanations will be omitted.

[0050] A non-limiting embodiment of a method for fab-
ricating a semiconductor package is described below with
reference to FIGS. 3A to 3M. As shown in FIGS. 3A and 3B,
a resist 102 is laminated on both the top and bottom sides of
abase copper layer 100. The resist 102 is developed to create
a mask where terminals/leads 104 and a die pad 106 as
shown in FIG. 3C can be formed in a subsequent etching
process.

[0051] InFIG. 3C, the base copper layer 100 is half-etched
to form terminals/leads 104 and die pad 106. It will be
appreciated that the base copper layer 100 can be partially
etched to any desired extent and need not be limited to being
half-etched as described in this embodiment. The resist 102
is then stripped off to reveal a half-etched base copper layer
100 having a structure of formed terminal/leads 104 and a
die pad 106, in which a cross-sectional view of a portion of
the structure is shown in FIG. 3D(i). FIG. 3D(ii) shows a top
view of a portion of the half-etched base copper layer 100.

[0052] Referring to FIG. 3E, the areas that were half-
etched are filled with a non-conductive material such as
epoxy 108. A copper foil 110 is then deposited on top of the
base copper layer 100 and the non-conductive epoxy 108.
The copper foil 110 may be deposited using lamination,
hot-press or other conventional methods known to the
person skilled in the art.

[0053] Referring to FIG. 3F, a resist 112 is laminated on
both the top of the copper foil 110 and the bottom of the base
copper layer 100. The resist is developed to create a mask
where a network of terminals/leads 104, bus lines 114, tie
bars 118 and dam bars or plating bar 116 as shown in FIGS.
3G() and 3G(ii) can be formed in a subsequent etching
process.
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[0054] Referring to FIGS. 3G(i) and 3G(ii), the exposed
portions of the copper foil 110 are etched and the resist 112
is subsequently stripped off. FIG. 3G(i) shows a cross-
sectional view of a portion of an etched structure comprised
of the copper base layer 100, the non-conductive epoxy 108
and the copper foil 110. The non-etched portions of the
copper foil 110 formed the network of terminal/leads 104,
the bus lines 114, the dam bars 116 and the tie bars 118 as
shown in FIG. 3G(i). A top view of the etched structure is
shown in FIG. 3G(ii), in which section A-A corresponds to
section A-A of FIG. 3G(i). It can, for example, be seen from
FIGS. 3G(i) and 3G(ii) that the bus line 114a connects inner
lead 104a to dam bar 116a. The dam bar 1164 is connected
to outer lead 10456 and extends toward the tie bar 118. The
tie bar 118 is connected to the die pad 106. Such a network
of bus lines 114, dam bars 116 and tie bars 118 advanta-
geously maintains electrical communication between the
leads 104 and die pad 106 such that the electrolytic pro-
cesses, such as electrolytic solder plating, can be subse-
quently carried out on the assembled structure during further
stages of processing.

[0055] As shown in FIGS. 3H(i)-(iii), the etched structure
from FIGS. 3G(i) and 3G(ii) are further processed to plate
a conductive material such as silver on the leads 104 to form
bond fingers 120 and to plate a conductive material such as
silver on the periphery of the die pad 106 to form ground
bond area 122. Referring to FIG. 3H(i), a resist 124 is first
laminated on the etched structure comprised of the copper
base layer 100, the non-conductive epoxy 108 and the
copper foil 110. The resist 124 is developed to create a mask
where the silver plating can be applied at the leads 104 to
form bond fingers 120 and the periphery of the die pad 106
to form ground bond areas 122. Referring to FIG. 3H(ii),
silver is plated onto the exposed areas of the etched structure
to thereby form the bond fingers 120 and the ground bond
areas 122 when the resist 124 is removed. The resulting lead
frame is shown in FIG. 3H(iii).

[0056] Referring to FIG. 31, a semiconductor die 126 is
attached to the die pad 106 using a die attach epoxy 127.
Bond wires 128 extend from the die 126 to the terminals/
leads 104, and the respective ends of the wires 128 are
attached to the ground bond areas 122 of the die 126 and the
bond fingers 120 using wire bonding. The bond wires 128
can, for example, be gold or silver bond wires. Referring to
FIG. 3], the structure comprised of the semiconductor die
126, the bond wires 128, and the silver plated leads 104 or
bond fingers 120 (i.e., the wire-bonded areas) are encapsu-
lated with a mold compound 130.

[0057] Referring to FIG. 3K, the bottom of the base
copper layer 100 is back-etched until the bottom portion of
the leads 104 are completely isolated from one another. The
exposed bottom portion of the leads 104 and die pad 106 are
then plated with a solder material 132 as shown in FIG. 3L
using an electrolytic solder plating process.

[0058] A singulation blade 133 as shown in FIG. 3L is
used to singulate the assembled structure into each indi-
vidual unit. FIG. 3M shows the final semiconductor product
after it has been singulated.

[0059] A first alternate embodiment of the present inven-
tion includes all of the steps as described above for and as
shown in FIGS. 3 A through 3K. However, instead of solder
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plating the exposed leads 104 and die pad 106 as shown in
FIG. 3L, solder balls 134 are attached to the exposed leads
104 as shown in FIG. 4.

[0060] A second alternate embodiment of the present
invention includes all of the steps described above for and as
shown in FIGS. 3A through 3G. However, instead of con-
tinuing with the steps as described with reference to FIGS.
3H-3M, the following method as described with reference to
FIGS. 5A to 5I is used. Referring to FIG. 5A, a first resist
1364 is laminated on the copper foil 110 and a second resist
13654 is laminated at the bottom of copper base layer 100.
The first resist 136a is developed to expose only the termi-
nals/leads 104 and the periphery portion of the die pad 106.
The second or bottom resist 13654 is also developed to create
a pattern of exposed areas which is a mirror image of the
terminals/leads 104.

[0061] Next, as shown in FIG. 5B, the exposed portions
are plated with one or more conductive materials 138 such
as nickel and gold, followed by removal of the first and
second resists 136a, 1365 to form the lead frame as shown
in FIG. 5C. The gold and nickel may be deposited as
separate layers in a volume ratio of about 1:10 to 1:15 or
about 1:12. The gold layer can be a bottom layer and the
nickel layer can be a top layer. For example, the gold layer
can have a thickness of about 0.4 micrometer and the nickel
layer can have a thickness of about 5 micrometer. The
nickel/gold plated leads 104 form bond fingers 140 and the
nickel/gold plated periphery portions of the die pad 106
form ground bond areas 142.

[0062] Referring to FIG. 5D, a semiconductor die 126 is
attached to the die pad 106 using a die attach epoxy 127 as
adhesive. Bond wires 128 extend from the die 126 to the
terminals/leads 104, and the respective ends of the wires 128
are attached to the ground bond areas 142 of the die 126 and
the bond fingers 140 using wire bonding. In one embodi-
ment, gold or silver bond wires are used. Referring to FIG.
5E, the structure comprised of the semiconductor die 126,
the bond wires 128, and the nickel/silver plated leads or 104
or bond finger 140 are encapsulated with the mold com-
pound 130.

[0063] As shown in FIG. 5F, the bottom of the base copper
100 is back-etched until the bottom portion of the leads 104
are completely isolated from one another. The bumps 144
formed from the bottom portion of the leads 104 and from
the die pad 106 are developed after the etching due to the
presence of the nickel/gold plating 138, which acts as a
stopper for the etching solution.

[0064] Referring to FIG. 5G, the bumps 144 or bottom
areas of the leads 104 and the die pad 106, are plated with
solder material 132 by an electrolytic process. The solder
plating process is possible due to the presence of bus lines
114, tie bars 118 and dam bars 116 formed from the copper
foil 110 during the second etching process as described in
FIGS. 3E to 3G. It will be appreciated by that all exposed
copper at the bottom side can be plated during the electro-
Iytic process because the terminals/leads 104 are still con-
nected to the main frame by means of the network of bus
lines 114, tie bars 118 and dam bars 116.

[0065] Referring to FIG. 5H, a singulation blade 133 is
used to singulate each individual unit.

[0066] FIG. 5I shows the final singulated semiconductor
product.
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[0067] A third alternate embodiment of the present inven-
tion includes all of the steps as described above for and as
shown in FIGS. 3A through 3G. However, instead of con-
tinuing with the steps as described with reference to FIGS.
3H to 3M, the following method is used as described with
reference to FIGS. 6A to 6F. First, as shown in FIGS. 6A(1)
and 6A(ii), a solder mask 146 is laminated on the top
surface, exposing areas that are already in line with the outer
leads 104b. The solder mask extends over the inner leads
104a thereby creating additional surface area for attachment
of the die 126. To enable the inner leads 104a to be wire
bonded to the die, bond fingers 148 for the inner leads 104s
are created along the outer portion of the bus line 114
adjoining the respective inner leads 104a covered by the
solder mask. Accordingly, in addition to exposing the areas
above the outer leads 1044, the solder mask 146 also
exposes the outer portions of the bus lines 114 that are in
electrical communication with the inner leads 104a to form
bond fingers 148. Such a structure advantageously allows
bonding of the die 126 to the inner leads 104a even when the
die 126 is sitting on top of them, and thereby overcomes the
problem of having to reduce die sizes should the number of
rows of leads increases.

[0068] Referring to FIG. 6B, a resist 150 is laminated on
the bottom of copper base layer 100. The resist 150 is
developed to create openings that mirror the terminal/leads
and die pad layout on the top surface.

[0069] Referring to FIG. 6C, the exposed portions of the
top and bottom surfaces are plated with one or more con-
ductive materials 138 such as nickel and gold and the resist
150 is stripped off to form the lead frame as shown in FIG.
6D. The gold and nickel may be deposited as separate layers
in a volume ratio of about 1:10 to 1:15 or about 1:12. The
gold layer can be a bottom layer and the nickel layer can be
a top layer. For example, the gold layer can have a thickness
of about 0.4 micrometer and the nickel layer can have a
thickness of about 5 micrometer.

[0070] Referring to FIG. 6E, a die 152 that is larger than
the size of the die pad 106 area is attached to the die pad 106
using die attach epoxy 127. Bond wires 128 extend from the
die 152 to the nickel/gold plated outer leads 1045 and the
bond fingers 148 associated with the inner leads 104a. In one
embodiment, silver or gold wire bonds are used. Referring
to FIG. 6F, the structure comprised of the die 152, the bond
wires 128, the nickel/gold plated outer leads 1045 and the
bond fingers 148 are encapsulated with mold compound
130.

[0071] As shown in FIG. 6F, the bottom of the base copper
layer 100 is back-etched until the leads 104 are completely
isolated from one another. Bumps 144 formed from the
bottom portion of the leads 104 and the die pad 106 after the
etching, are developed due to the presence of the nickel/gold
plating 138a, 13856, which acts as a stopper for the etching
solution.

[0072] Next, the bumps 144 formed from the leads 104
and the die pad 106 are plated with solder material 132 by
an electrolytic process. The solder plating process is possible
due to the presence of bus lines 114, tie bars 118 and dam
bars 116. All exposed copper can be plated during the
electrolytic process because the terminals/leads are still
connected to the main frame.
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[0073] Next, a singulation blade 133 (not shown) is used
to singulated each individual unit to result in the final
semiconductor product as shown in FIG. 6F.

[0074] 1t will be appreciated that the formation of the
solder mask 146 as shown in FIGS. 6A(i) and 6A(ii) can be
incorporated into the described embodiment and alternate
embodiments. The solder mask 149 can be applied to the
structure as shown in FIG. 3G before proceeding with the
described subsequent steps for the above embodiment and
alternate embodiments to overcome the problem of having
to reduce die size when the number of rows of leads 104
increases.

[0075] A fourth alternate embodiment of the present
invention includes all of the steps as described in the
embodiment and in the alternate embodiments above except
that instead of forming a half-etched copper base structure
having leads 104 and die pad 106 portions as shown in FIG.
3D, a similar structure is formed from the following method
as described with reference to FIGS. 7A to 7D. Referring to
FIGS. 7A and 7B, a resist 154 is laminated on the top and
bottom sides of the base copper layer 100. The top resist 154
is developed to create a mask that exposes the areas for
formation of leads 156 and die pad 158 as shown in FIGS.
7C and 7D in a subsequent plating process. As shown in
FIG. 7C, the exposed portions of FIG. 7B are plated with one
or more conductive materials such as gold, nickel and
copper 1554, 1555, 155¢ to thereby form the leads 156 and
die pad 158 as shown in FIG. 7D upon removal of the resist
154. The gold, nickel and copper may be deposited as
separate layers. The gold and nickel layers may be deposited
in a volume ratio of about 1:10to 1:15 or about 1:12, and the
remaining being copper. The gold layer can be a bottom
layer, the nickel layer can be an intermediate layer and the
copper layer can be a top layer. It will be appreciated that
subsequent steps as described above with reference to FIGS.
3E to 3M, FIG. 4, FIGS. 5A to 5I and FIGS. 6A to 6F can
be carried out on the structure as shown in FIG. 7D.

[0076] 1t should be emphasized that the above-described
embodiments of the present invention are merely possible
examples of implementations, merely set forth for a clear
understanding of the principles of the invention. Many
variations and modifications may be made to the above-
described embodiment(s) of the invention without departing
substantially from the spirit and principles of the invention.
All such modifications and variations are intended to be
included herein within the scope of this disclosure and the
present invention and protected by the following claims.

What is claimed is:
1. A method of manufacturing a lead frame comprising:

(a) providing an electrically conductive layer having a
plurality of holes at a top surface, said plurality of holes
form a structure of leads and a die pad on said electri-
cally conductive layer;

(b) filling said plurality of holes with a non-conductive
material;

(c) attaching an electrically conductive foil on said top
surface of said electrically conductive layer and said
non-conductive epoxy material; and

(d) etching said electrically conductive foil to create a
network of leads, die pad, bus lines, dam bars and tie
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lines, wherein said bus lines connect said leads to said
dam bar, said dam bar is connected to said tie line and
said tie line is connected to said die pad.
2. The method according to claim 1 further comprising,
before step (a):

applying a resist to said top surface of said electrically
conductive layer, said resist being developed to expose
selected areas of said top surface; and

etching the exposed areas of said top surface to form said
plurality of holes.
3. The method according to claim 1 further comprising,
before step (a):

providing a conductor material on selected areas of said
top surface of said electrically conductive layer, the
spaces between said selected areas deposited with said
conductor material form said plurality of holes.

4. The method according to claim 3 wherein said con-
ductor material is at least one of silver, gold, nickel and
coppet.

5. The method according to claim 1 further comprising,
before step (d):

applying a resist to said electrically conductive foil, said
resist being developed to expose selected areas of said
electrically conductive foil to create said network of
leads, die pad, bus lines, dam bars and tie lines.
6. The method according to claim 1 further comprising,
after step (d):

attaching a solder mask to selected areas of said electri-
cally conductive foil and said non-conductive epoxy
material, wherein

said solder mask covers at least one inner row of leads,
and

said solder mask has a plurality of openings that expose
at least one outer row of leads and expose portions of
said bus lines, that are connected to said inner row of
leads, away from said inner row of leads.

7. The method according to claim 1 further comprising:

plating said leads and at least the periphery of said die pad

with a conductor material.

8. The method according to claim 7 wherein said con-
ductor material is at least one of silver, gold, nickel and
coppet.

9. The method according to claim 1 further comprising:

plating areas of the bottom surface of said electrically
conductive layer that are opposite to the leads and the
die pad with a conductor material.
10. The method according to claim 1 wherein the elec-
trically conductive foil is copper.
11. A method of manufacturing a semiconductor package
comprising:
(a) providing an electrically conductive layer having a

plurality of holes at a top surface;

(b) filling said plurality of holes with a non-conductive
material;

(c) attaching an electrically conductive foil on said top
surface of said electrically conductive layer and said
non-conductive material;
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(d) etching said electrically conductive foil to create a
network of leads, die pad, bus lines, dam bars and tie
lines, wherein said bus lines connect said leads to said
dam bar, said dam bar is connected to said tie line and
said tie line is connected to said die pad;

(e) attaching a semiconductor die to said die pad; and

(D) etching a bottom surface of said electrically conductive
layer to isolate said leads from each other.
12. The method of claim 11 further comprising:

before step (e), plating said leads and at least the periph-
ery of said die pad with a conductor material;

after step (e), attaching a plurality of bond wires from said
die to said leads;

encapsulating said die and said plurality of wires; and/or

after step (f), adding solder to the bottom of said leads.

13. The method according to claim 12 wherein said solder
at the bottom of said leads are solder balls.

14. The method according to claim 12 wherein said solder
at the bottom of said leads is a solder material deposited by
solder plating.

15. The method according to claim 12 wherein said
conductor material is at least one of silver, gold, nickel and
coppet.

16. The method according to claim 12 further comprising
before step (e) plating areas of the bottom surface of said
electrically conductive layer that are opposite to the leads
and the die pad with a conductor material.

17. The method according to claim 11 further comprising,
before step (a):

applying a resist to said top surface of said electrically
conductive layer, said resist being developed to expose
selected areas of said top surface; and

etching the exposed areas of said top surface to form said
plurality of holes.
18. The method according to claim 11 further comprising,
before step (a):

providing a conductor material on selected areas of said
top surface of said electrically conductive layer, the
spaces between said selected areas deposited with said
conductor material form said plurality of holes.
19. The method of according to claim 11 further com-
prising, before step (d):

applying a resist to said electrically conductive foil, said
resist being developed to expose selected areas of said
electrically conductive foil to create said network of
leads, die pad, bus lines, dam bars and tie lines.
20. The method according to claim 11 further comprising,
after step (d):

attaching a solder mask to selected areas of said electri-
cally conductive foil and said non-conductive material,
wherein

said solder mask covers one at least one inner row of
leads, and

said solder mask has a plurality of openings that expose
at least one outer row of leads and expose portions of
said bus lines, that are connected to said inner row of
leads, away from said inner row of leads.
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21. The method according to claim 11 wherein said
etching step (f) comprises:

etching a plurality of holes in a bottom surface of said
copper layer that are opposite to the plurality of holes
etched in said top surface of said copper layer to
electrically isolate said leads from each other.

22. A semiconductor package comprising:

an electrically conductive layer having a plurality of holes
at a top surface, wherein said plurality of holes are
filled with a non-conductive material;

an electrically conductive foil on said top surface of said
electrically conductive layer and said non-conductive
material, wherein said electrically conductive foil cre-
ates a network of leads, die pad, bus lines, dam bars and
tie lines, wherein said bus lines connect said leads to
said dam bar, said dam bar is connected to said tie line
and said tie line is connected to said die pad; and

a semiconductor die attached to said die pad.
23. The semiconductor package of claim 22 further com-
prising:

a conductor material plating said leads and at least the
periphery of said die pad;

a plurality of bond wires attached from said die to said
leads;

an encapsulant covering said die and said plurality of
wires; and

solder on the bottom of said leads.

24. A semiconductor package comprising:

an electrically conductive layer having a plurality of holes
at a top surface, wherein said plurality of holes are
filled with a non-conductive material;
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an electrically conductive foil on said top surface of said
electrically conductive layer and said non-conductive
material, wherein said electrically conductive foil cre-
ates a network of leads, die pad, bus lines, dam bars and
tie lines, wherein said bus lines connect said leads to
said dam bar, said dam bar is connected to said tie line
and said tie line is connected to said die pad; and

solder mask attached to selected areas of said electri-
cally conductive foil and said non-conductive material,
wherein

o

said solder mask covers at least one inner row of leads,
and

said solder mask has a plurality of openings that expose
at least one outer row of leads and expose portions of
said bus lines, that are connected to said inner row of
leads, away from said inner row of leads;

a conductor material on selected areas of said top surface
of said electrically conductive layer; and

a semiconductor die attached to portions of said conductor
material and said solder mask.
25. The semiconductor package of claim 23 further com-
prising:
a conductor material plating said leads and at least the
periphery of said die pad;

a plurality of bond wires attached from said die to said
leads;

an encapsulant covering said die and said plurality of
wires; and

solder on the bottom of said leads.



