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(57) ABSTRACT 
A ?exible circuit system includes a ?exible dielectric layer 
having a ?rst conductive layer on a ?rst side and a second 
conductive layer on a second side. Anon-conductive, closed 
end passage extends through the dielectric layer from the 
?rst side to the second side. The ?rst conductive layer is 
adjacent an open end of the passage at the ?rst side, and the 
second conductive layer forms the closed end of the passage 
at the second side. A stiffener member is attached to the 
second conductive layer. A solder ball is connected to 
provide a conductive path betWeen the ?rst conductive layer 
and the second conductive layer. 
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TAPE BALL GRID ARRAY WITH 
INTERCONNECTED GROUND PLANE 

BACKGROUND 

[0001] The disclosures herein relate generally to a tape 
ball grid array (TBGA) and more particularly to a TBGA 
computer chip package in Which interconnection to a ground 
plane on the tape is made With solder balls. 

[0002] Tape ball grid array (TBGA) packages offer many 
of the same advantages as plastic BGAS, namely, excellent 
durability, improved board space utiliZation, and ease of 
surface mount assembly along With the associated yield 
improvements. TBGA packages go a step further, hoWever, 
and offer the added bene?ts of improved signal integrity, 
better heat dissipation, and extendibility to higher pin 
counts. To achieve the maximum noise reduction in high 
speed devices it is necessary for TBGA packages to incor 
porate an additional metal layer Which acts as a ground 
plane. This extra metal layer is achieved by either using 
conventional tWo metal ?ex circuitry or to electrically 
connect the stiffener itself. 

[0003] TWo metal ?ex circuitry in the industry is made by 
either plating or laminating a thin layer of metal (usually 
copper) on both sides of a thin polymer ?lm and then 
interconnecting the tWo sides With a metalliZed via. The vias 
are typically made With either punching, laser milling or 
chemical etching. These vias are then metalliZed by ?rst 
depositing (sputtering or electroless plating) a seed layer of 
metal into the vias followed by plating up of these vias. In 
all cases the extra steps of depositing this seed layer and then 
plating up these vias is time consuming and costly. 

[0004] There have been various attempts at making elec 
trical interconnection to a ground plane on the tape. One 
such attempt includes U.S. Pat. No. 5,583,378 Which dis 
closes a ball grid array package and method for manufacture 
of the same. The ball grid array package includes a thermal 
conductor Which is a linearly co-extensive outer layer in an 
interconnection substrate and forms the outer surface of the 
ball grid array package. An integrated circuit chip is posi 
tioned on the underside of the package in a Well region. The 
Well region is either formed directly in the interconnection 
substrate or is formed by the application of a dam. The Well 
region is then ?lled With an insulating encapsulant material 
to a predetermined level. In this device, plated through holes 
interconnect layers in a ball grid array. 

[0005] US. Pat. No. 5,519,936 and US. Pat. No. 5,561, 
323 each disclose an electronic package Which includes a 
rigid support member, e.g., copper sheet, to Which is bonded 
both the package’s semiconductor chip and circuitiZed sub 
strate members. The chip is bonded using a thermally 
conductive adhesive While the circuitiZed substrate, prefer 
ably a ?exible circuit, is bonded using an electrically insu 
lative adhesive. The chip is electrically coupled to desig 
nated parts of the circuitry of the substrate, preferably by 
Wire, thermocompression or thermosonic bonding. An 
encapsulant may be used to cover and protect the connec 
tions betWeen the chip and substrate. This package may in 
turn be electrically coupled to a separate second substrate 
such as a PCB. 

[0006] Us. Pat. No. 5,435,732 discloses a ?exible circuit 
member including a circuitiZed substrate of a dielectric 
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material having a plurality of apertures therein. Located 
Within and/or bridging selected ones of the apertures are 
electrical conductors, the conductors having a solder mem 
ber secured thereto. A frame is also used, the circuitiZed 
substrate being secured thereto. Each of these devices dis 
close metalliZed through holes used to interconnect layers on 
a TBGA. 

[0007] US. Pat. No. 5,585,162 discloses a ?exible circuit 
construction Which alloWs solder balls to be mass re?oW 
attached to the ground plane of a double-sided ?exible 
circuit by providing a ?rst via Which is separate from the 
remainder of the ground plane, but Which is electrically 
connected to the ground plane through a second via at a 
distance from the ?rst via by a circuit trace on the side of the 
?exible circuit opposite the ground plane. In this device, 
metalliZed through holes or metalliZed blind vias intercon 
nect layers on the TBGA. 

[0008] US. Pat. No. 5,397,921 and US. Pat. No. 5,409, 
865 disclose a device and a method in Which an integrated 
circuit package, including a TAB tape, a stiffener structure, 
and solder balls, provide external connection to a semicon 
ductor die connected through electrically conductive traces 
of the TAB tape. The TAB tape has upper and loWer 
dielectric layers each having an aperture for accommodating 
the semiconductor die. In addition, the loWer dielectric layer 
is provided With an array of openings Which is coincident 
With an array of electrically conductive pads in the TAB 
tape, so as to alloW the solder balls to attach to the conduc 
tive pads. The semiconductor die can be connected to the 
TAB tape either by inner lead bonding, or by Wire bonding. 
In these devices, solder balls make contact With a stiffener 
on a TBGA. 

[0009] US. Pat. No. 5,376,588 discloses a surface mount 
package in Which a ?exible circuit is laminated on a con 
ductive body. The ?exible circuit includes a Wiring pattern 
Which is connected to signal bonding pads of an integrated 
circuit die housed Within the package. The ?exible circuit 
may, for example, be a TAB frame or a printed circuit board. 
Ground bonding pads of the integrated circuit die are 
coupled to the conductive body via a ground bar or a 
Wire-bondable ?nish on the conductive body. In this device, 
a conductive adhesive makes contact With a stiffener on a 

TBGA. 

[0010] Therefore, as the speed requirements for computer 
chips rises above 200 MHZ, What is needed is a TBGA 
package Which contains an electrically coupled ground plane 
to minimiZe the electrical noise in the system, and Which 
does not require the use of metalliZed vias. 

SUMMARY 

[0011] One embodiment, accordingly, provides an appa 
ratus and a method for producing a tWo-metal ?ex circuit 
Which eliminates the use of metalliZed vias to interconnect 
one side of the circuit to the other side thereof. To this end, 
an electronic package comprises a ?exible dielectric layer 
having a ?rst conductive layer on a ?rst side and a second 
conductive layer on a second side. A non-conductive pas 
sage extends through the dielectric layer from the ?rst side 
to the second side. The ?rst conductive layer is adjacent an 
open end of the passage at the ?rst side, and the second 
conductive layer forms a closed end of the passage at the 
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second side. A solder ball is connected to provide a con 
ductive path betWeen the ?rst conductive layer and the 
second conductive layer. 

[0012] Aprincipal advantage of this embodiment is that it 
provides a very loW cost tWo metal ?ex circuit. The loW cost 
factor is primarily due to the elimination of metalliZed vias 
Which interconnect one conductive side of the ?ex circuit to 
the other side. Solder balls are used to complete the con 
nection making the necessary contact With the ground plane. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

[0013] FIG. 1 is a diagrammatic vieW illustrating an 
embodiment of an electronic package. 

[0014] FIG. 1a is a diagrammatic VieW illustrating an 
embodiment of a semiconductor device seated in a stiffener 
member. 

[0015] FIG. 1b is a diagrammatic vieW illustrating an 
embodiment of a solder ball seated in a passage of a ?exible 
circuit. 

[0016] FIG. 2 is a diagrammatic vieW illustrating another 
embodiment of an electronic package. 

[0017] FIG. 3 is a diagrammatic vieW illustrating an 
embodiment of a solder ball seated in a passage of a ?exible 
circuit. 

[0018] FIG. 4 is a diagrammatic vieW illustrating an 
embodiment of a solder ball seated adjacent a passage of a 
?exible circuit, and a lead extending through the passage. 

[0019] FIG. 5 is a diagrammatic vieW illustrating an 
embodiment of adjacent traces and an associated EMI ?eld. 

DETAILED DESCRIPTION 

[0020] In accordance With FIG. 1, a ?rst stiffener member 
12 is bonded to a second stiffener member 14 bv a com 
mercially available adhesive 16. Stiffener members 12 and 
14 are commonly formed of copper material and function to 
dissipate heat and add support to an electronic package 10 
including a ?exible circuit, generally designated 18. The 
support provided by stiffener members 12 and 14 enhances 
planarity for solder ball attachment to a printed circuit board 
19, discussed beloW. 

[0021] The ?exible circuit 18, FIGS. 1 and 3, includes a 
?exible dielectric layer 20 having a ?rst conductive layer 22 
on a ?rst side 24, and a second conductive layer 26 on a 
second side 28, opposite the ?rst side 24. A passage or via 
30 extends through the ?exible dielectric layer 20 from ?rst 
side 24 to second side 28. Passage 30 is nonconductive due 
to the absence of metalliZed sideWalls used in knoWn 
applications. As such, the passage 30 is not capable of 
conducting a signal betWeen ?rst side 24 and second side 28. 

[0022] Passage 30 includes tapered sideWalls 31 formed in 
the ?exible dielectric layer 20 by a suitable etching process, 
preferably a Well knoWn Wet etching process. Passage 30 
could also be formed by a laser ablation process, a dry 
etching process such as plasma etching, or by laser drilling. 
The ?rst conductive layer 22 is patterned by a suitable Well 
knoWn process and typically forms signal and poWer traces 
22a, 22b. First layer 22 is adjacent an open end 32 of passage 
30 at ?rst side 24. The second conductive layer 26, hoWever, 
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functions as a ground or poWer reference plane having a 
constant voltage, and covers second side 28 so as to form a 
closed end 34 of passage 30. 

[0023] The ?rst stiffener member 12, FIG. 1, is attached 
to the ?exible circuit 18 by the adhesive 16, mentioned 
above. An opening in the form of a throughbore 36, is 
formed through ?rst stiffener member 12. A semiconductor 
device 38 is mounted on second stiffener member 14 by a 
suitable means such as a suitable conventional adhesive. 
Semiconductor device 38 protrudes into throughbore 36 and 
is Wirebonded at 40 directly to second conductive layer 26 
and is similarly Wirebonded at 42 to ?rst conductive layer 
22. A cover coat 44 may be provided on ?rst conductive 
layer 22 to prevent a tendency for solder to Wick over from 
one trace 22a to adjacent trace 22b. Also, an encapsulant 46 
may be provided to encapsulate semiconductor device 38 
and the Wirebond connections 40 and 42. 

[0024] As an alternative, FIG. 1a, instead of a tWo-piece 
stiffener as described above, a single stiffener 12a could be 
provided With a cavity 36a formed therein near the center 
thereof, and a semiconductor device 38a could be placed in 
the cavity and connected to a circuit 18a. 

[0025] A ?rst solder ball 48, FIGS. 1 and 3, may seat in 
passage 30. As such, solder ball 48 seats in passage 30 in 
such a Way as to engage both the ?rst conductive layer 22 at 
open end 32, and the second conductive layer 26 at closed 
end 34. In this manner, solder ball 48 provides a conductive 
path betWeen the ?rst conductive layer 22 and the second 
conductive layer 26. A second solder ball 50, is re?oW 
attached directly to a pad region of the ?rst conductive layer 
22 and does not make electrical contact With the second 
conductive layer 26. 

[0026] Alternatively, a solder ball 48b, FIG. 1b, is seated 
in passage 30b and is re?oW attached directly to a second 
conductive layer 26b Without making any contact With the 
?rst conductive layer 22b. As such, an electrical contact is 
provided betWeen a printed circuit board 19b and second 
conductive layer 26b. 

[0027] In FIG. 2, an alternative embodiment is illustrated. 
A ?rst stiffener member 112 is bonded to a second stiffener 
member 114 by a commercially available adhesive 116. 
Stiffener members 112 and 114 are formed of copper mate 
rial to dissipate heat and provide support to an electronic 
package 110 including a ?exible circuit 118. The support 
provided by stiffener members 112 and 114 enhances pla 
narity for solder ball attachment to a printed circuit board 
119, discussed beloW. 

[0028] The ?exible circuit 118, FIGS. 2 and 4 includes a 
?exible dielectric layer 120 having a ?rst conductive layer 
122 on a ?rst side 124, and a second conductive layer 126 
on a second side 128, opposite the ?rst side 124. Apassage 
or via 130 extends through the ?exible dielectric layer 120 
from side 124 to side 128. Passage 130 is non-conductive 
due to the absence of metalliZed sideWalls. As such, the 
passage 130 is not capable of conducting a signal betWeen 
?rst side 124 and second side 128. 

[0029] Passage 130 includes tapered Walls 131 formed in 
the ?exible dielectric layer 120 by the etching process 
described above. The ?rst conductive layer 122 is patterned 
as described above, and typically forms signal and poWer 
traces. First layer 122 is adjacent an open end 132 of passage 



US 2001/0001505 A1 

130 at ?rst side 124. The second conductive layer 126, 
however functions as a ground or poWer reference plane 
having a constant voltage, and covers second side 128 so as 
to form a closed end 134 of passage 130. 

[0030] The ?rst stiffener member 112, FIG. 2, is attached 
to the ?exible circuit 118 by the adhesive 116, mentioned 
above. An opening in the form of a throughbore 136, is 
formed through ?rst stiffener member 112. A semiconductor 
device 138 is mounted on second stiffener member 114 as 
described above. Semiconductor device 138 protrudes into 
throughbore 136 and is Wirebonded at 140 directly to second 
conductive layer 126 and is similarly Wirebonded at 142 to 
?rst conductive layer 122. Acover coat 144 may be provided 
on ?rst conductive layer 122 to limit a tendency for one trace 
to Wick over to an adjacent trace. Also, an encapsulant 46 
may be provided to encapsulate semiconductor device 138 
and the Wirebond connections 140 and 142. 

[0031] A ?rst solder ball 148, FIGS. 2 and 4, may seat 
adjacent passage 130. As such, solder ball 148 seats on ?rst 
conductive layer 122 adjacent open end 132. A conductive 
lead 122a extends from the ?rst conductive layer 122, 
through the passage 130, and terminates at an end 122b in 
electrical contact With second conductive layer 126. The 
lead 122a may be attached to the second conductive layer by 
means such as ultrasonic Welding, thermal-compression 
bonding or other knoWn methods. A second solder ball 150, 
is re?oW attached directly to a pad region of the ?rst layer 
122 and does not make electrical contact With the second 
conductive layer 126. 

[0032] In operation, the embodiments described herein 
provide a TBGA package having a multi-metal layer con 
struction. One metal layer serves as a reference layer and an 
adjacent layer serves as a signal layer. These adjacent layers 
act to reduce noise in high-speed packaging applications. 

[0033] A ?exible dielectric layer includes a ?rst conduc 
tive layer on a ?rst side and a second conductive layer on a 
second side. The ?rst conductive layer includes a signal 
trace electrically insulated from the second conductive layer. 
A stiffening member may be attached to the second conduc 
tive layer. A passage extends through the dielectric layer 
from the ?rst side of the dielectric layer Whereby the second 
conductive layer is exposed Within the passage. One aspect 
of these embodiments is that only the ?rst conductive layer 
is patterned to include signal traces. Limiting such pattern 
ing to only one conductive layer contributes to maximiZing 
the overlying areas of both conductive layers. 

[0034] As a result, one embodiment provides an electronic 
package including a ?exible dielectric layer having a ?rst 
conductive layer on a ?rst side and a second conductive 
layer on a second side. A non-conductive passage extends 
through the dielectric layer from the ?rst side to the second 
side. The ?rst conductive layer is adjacent an open end of the 
passage at the ?rst side and the second conductive layer 
forms a closed end of the passage at the second side. Asolder 
ball is connected to provide a conductive path betWeen the 
?rst conductive layer and the second conductive layer. 

[0035] Another embodiment provides a ?exible circuit 
including a ?exible dielectric layer having a ?rst conductive 
layer on a ?rst side and a second conductive layer on a 
second side. A non-conductive passage extends through the 
dielectric layer from the ?rst side to the second side. The ?rst 

May 24, 2001 

conductive layer is adjacent an open end of the passage at 
the ?rst side, and the second conductive layer forms a closed 
end of the passage at the second side. A stiffener member is 
attached to the second conductive layer. A solder ball is 
connected to the ?rst conductive layer and to the second 
conductive layer. 

[0036] Another embodiment provides a loW-pro?le ?ex 
ible circuit package including a ?exible dielectric layer 
having a ?rst conductive layer on a ?rst side and a second 
conductive layer on a second side. A closed end, non 
conductive passage extends through the dielectric layer from 
the ?rst side to the second side. The ?rst conductive layer is 
adjacent an open end of the passage at the ?rst side, and the 
second conductive layer forms the closed end of the passage 
at the second side. A?rst stiffener member is attached to the 
second conductive layer and includes a throughbore. A 
second stiffener member is attached to the ?rst stiffener 
member and has a semiconductor device mounted thereon 
and extending into the throughbore. A solder ball is con 
nected to the ?rst conductive layer and to the second 
conductive layer. 

[0037] Another embodiment discloses a method of pro 
viding a loW-pro?le, ?exible circuit package. A?rst stiffener 
member having an opening formed therein is connected to a 
second stiffener member Which includes a semiconductor 
device protruding into the opening. A ?exible dielectric 
layer is attached to the ?rst stiffener member and includes a 
?rst conductive layer on a ?rst side and a second conductive 
layer on a second side. The second conductive layer is 
engaged With the ?rst stiffener member. A non-conductive 
passage is formed through the dielectric layer from the ?rst 
side to the second side, so that the ?rst conductive layer is 
adjacent an open end of the passage at the ?rst side, and the 
second conductive layer forms a closed end of the passage 
at the second side. A solder ball is connected to the ?rst 
conductive layer and to the second conductive layer. The 
solder ball may be seated in the passage for providing a 
conductive path betWeen the ?rst and second conductive 
layers. Alternatively, the solder ball may be engaged With the 
?rst conductive layer and a conductive lead may be extended 
from the ?rst conductive layer and through the passage to 
terminate at an end in contact With the second conductive 
layer. 
[0038] Another embodiment provides an electronic pack 
age including a thin dielectric layer having a patterned ?rst 
conductive layer on one side and a second conductive layer 
on an opposite side. A non-conductive passage extends 
through the dielectric layer from the one side to the opposite 
side Which forms a closed end of the passage. A conductive 
material is deposited in the passage in contact With the 
second conductive layer. A stiffener member is attached to 
the second conductive layer using an adhesive material, and 
a semiconductor is electrically connected to the conductive 
layers. 

[0039] A further electronic package embodiment provides 
a patterned trace on the ?rst conductive layer bonded 
through the non-conductive passage to the second conduc 
tive layer. The trace is connected to a pad positioned in the 
?rst conductive layer on Which a solder ball is attached. 

[0040] A further method embodiment provides a loW 
pro?le circuit package including a ?exible dielectric layer 
having a patterned ?rst conductive layer on one side and a 
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second conductive layer on an opposite side. At least one 
non-conductive passage is formed in the dielectric layer and 
the second conductive layer forms a closed end of the 
passage. A stiffener member is attached to the opposite side 
by means of an adhesive material. A semiconductor is 
attached in a cavity in the stiffener member and is electri 
cally connected to the ?rst and second conductive layers. A 
solder ball is placed in each passage and is heated to a 
temperature suf?cient to melt the solder ball and attach it to 
the second conductive layer. 

[0041] A further electronic package embodiment provides 
a dielectric layer having a patterned ?rst conductive layer on 
a ?rst side and a second conductive layer on a second side. 
The ?rst conductive layer includes a pad region. A non 
conductive passage extends through the dielectric layer 
forming a closed end of the passage at the second side. A?rst 
solder ball is mounted in the passage to provide electrical 
connection With the second conductive layer. A second 
adjacent solder ball is mounted on the pad region to provide 
electrical connection With the ?rst conductive layer. The ?rst 
solder ball is mounted to provide a stand-off height that is 
substantially the same as the adjacent second solder ball. 

[0042] As it can be seen, the principal advantages of these 
embodiments are that a substantially simpli?ed, tWo-metal 
?exible circuit can be used to create a high performance 
semiconductor package. Presently knoWn tWo-metal ?exible 
circuits With conductive vias are used to electrically inter 
connect the tWo opposed conductive layers, i.e. the vias have 
conductive sideWalls. These conventional tWo-metal ?exible 
circuits are expensive due to the many specialiZed processes 
required to create the metalliZed vias. In addition, the 
metalliZed vias add unWanted electrical inductance. The 
embodiments disclosed herein provide for a package With 
superior electrical performance at signi?cantly loWer costs. 

[0043] In addition to loWer cost, another bene?t of pack 
ages according to the present embodiments is that the second 
conductive layer 26, FIG. 5, may serve as a ground plane for 
reducing crosstalk associated With EMI ?elds 52, only one 
of Which is illustrated, from one trace 22a to adjacent trace 
22b. Crosstalk is a voltage associated With one trace 22b 
induced by the EMI ?eld 52 on the adjacent trace 22a. The 
radius of the ?eld 52 is approximately equal to the distance 
from the ?rst conductive layer 22 to the second conductive 
layer 26. The closer the second conductive layer 26 is to the 
?rst conductive layer 22, the closer the traces 22a and 22b 
can be to each other Without inducing crosstalk. As dis 
cussed above, second conductive layer 26 is bonded to 
stiffener member 12 by the adhesive 16. 

[0044] Unlike prior devices, package constructions 
according to the present embodiments provide a consistent 
distance betWeen the second conductive layer 26 and the 
?rst conductive layer 22. Furthermore, as the second con 
ductive layer 26 is immediately adjacent the dielectric layer 
20, the distance betWeen the tWo conductive layers 22 and 
26 is minimiZed for a dielectric layer 20 of a given thickness. 
A reliable and predictable distance betWeen the tWo con 
ductive layers 22 and 26 is achieved due to the consistent 
and predictable thickness of the dielectric layer 20. 

[0045] The issue of planarity concerns a standoff height, 
designated hl, in FIGS. 1 and 2. The height hl, is to be the 
height at Which the solder balls extend from the ?exible 
circuit to a contact plane With the printed circuit board. It is 
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desirable to control the height hl, such that Whether a solder 
ball seats in a passage or seats on the ?rst conductive layer, 
the standoff height hl, remains substantially constant. There 
are several methods to achieve this. For example, a small 
amount of conductive material may be used to ?ll the 
passage up to the level of the ?rst conductive layer, thus, 
establishing a plane for the use of the same siZe solder balls 
on the ?exible circuit. Another method could include pro 
viding the passage having a diameter smaller then the 
diameter of the opening in the ?rst conductive layer for the 
usage of same siZe solder balls. A further method could 
include using larger diameter solder balls in the passages and 
smaller diameter solder balls seated on the ?rst conductive 
layer. 
[0046] In the embodiment of FIGS. 2 and 4, the package 
Will enable the user to create uniquely addressed circuit 
con?gurations by interconnecting only a speci?c set of 
traces to the ground plane. This Will alloW for one circuit 
design to be used for several different semiconductors. The 
package alloWs solder balls to be mass re?oW attached to the 
ground plane of a tWo metal layer ?exible circuit. Non 
metalliZed passages through the dielectric layer facilitate 
making interconnection betWeen the ground plane and the 
trace layer on the opposing side of the dielectric layer. The 
solder balls may be attached directly to the ground plane 
through the passages. Alternatively, a lead may extend from 
the trace layer adjacent the solder ball, through the passage, 
and into contact With the ground plane. 

[0047] Although illustrative embodiments have been 
shoWn and described, a Wide range of modi?cations, change 
and substitution is contemplated in the foregoing disclosure 
and in some instances, some features of the embodiments 
may be employed Without a corresponding use of other 
features. Accordingly, it is appropriate that the appended 
claims be construed broadly and in a manner consistent With 
the scope of the embodiments disclosed herein. 

What is claimed is: 
1. An electronic package comprising: 

a ?exible dielectric layer having a ?rst conductive layer 
on a ?rst side thereof and a second conductive layer on 
a second side thereof, opposite the ?rst side; 

a non-conductive passage extending through the dielectric 
layer from the ?rst side to the second side, the ?rst 
conductive layer being adjacent an open end of the 
passage at the ?rst side, and the second conductive 
layer forming a closed end of the passage at the second 
side; and 

a solder ball connected to provide a conductive path 
betWeen the ?rst conductive layer and the second 
conductive layer. 

2. The electronic package as de?ned in claim 1 Wherein 
the ?rst conductive layer is patterned. 

3. The electronic package as de?ned in claim 1 Wherein 
the ?rst conductive layer includes poWer and signal traces. 

4. The electronic package as de?ned in claim 1 Wherein 
the solder ball is seated in the passage and provides a 
conductive path betWeen the ?rst conductive layer and the 
second conductive layer. 

5. The electronic package as de?ned in claim 1 Wherein 
the solder ball is engaged With the ?rst conductive layer, and 
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a conductive lead extends from the ?rst conductive layer 
through the passage and terminates at an end in contact With 
the second conductive layer. 

6. A ?exible circuit system comprising: 

a ?exible dielectric layer having a ?rst conductive layer 
on a ?rst side thereof and a second conductive layer on 
a second side thereof, opposite the ?rst side; 

a non-conductive passage extending through the dielectric 
layer from the ?rst side to the second side, the ?rst 
conductive layer being adjacent an open end of the 
passage at the ?rst side, and the second conductive 
layer forming a closed end of the passage at the second 
side; 

a stiffener member attached to the second conductive 
layer; and a solder ball connected to the ?rst conductive 
layer and to the second conductive layer. 

7. The system as de?ned in claim 6 Wherein the ?rst 
conductive layer is patterned. 

8. The system as de?ned in claim 6 Wherein the ?rst 
conductive layer includes poWer and signal traces. 

9. The system as de?ned in claim 6 Wherein the solder ball 
is seated in the passage and providing a conductive path 
betWeen the ?rst conductive layer and the second conductive 
layer. 

10. The system as de?ned in claim 6 Wherein the solder 
ball is engaged With the ?rst conductive layer, and a con 
ductive lead extends from the ?rst conductive layer through 
the passage and terminates at an end in contact With the 
second conductive layer. 

11. The system as de?ned in claim 6 Wherein the stiffener 
member is attached to the conductive layer by an adhesive. 

12. A loW-pro?le, ?exible circuit package comprising: 

a ?exible dielectric layer having a ?rst conductive layer 
on a ?rst side thereof and a second conductive layer on 
a second side thereof, opposite the ?rst side; 

a closed end, non-conductive passage extending through 
the dielectric layer from the ?rst side to the second side, 
the ?rst conductive layer being adjacent an open end of 
the passage at the ?rst side, and the second conductive 
layer forming the closed end of the passage at the 
second side; 

a ?rst stiffener member attached to the second conductive 
layer and including a throughbore formed therein; 

a second stiffener member attached to the ?rst stiffener 
member and having a semiconductor device mounted 
thereon and extending into the throughbore; 

and a solder ball connected to the ?rst conductive layer 
and to the second conductive layer. 

13. The circuit as de?ned in claim 12 Wherein the ?rst 
conductive layer is patterned. 

14. The circuit as de?ned in claim 12 Wherein the ?rst 
conductive layer includes poWer and signal traces. 

15. The circuit as de?ned in claim 12 Wherein the solder 
ball is seated in the passage and provides a conductive path 
betWeen the ?rst conductive layer and the second conductive 
layer. 

16. The circuit as de?ned in claim 12 Wherein the solder 
ball is engaged With the ?rst conductive layer, and a con 
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ductive lead extends from the ?rst conductive layer through 
the passage and terminates at an end in contact With the 
second conductive layer. 

16. The circuit as de?ned in claim 12 Wherein the ?rst 
stiffener member is attached to the conductive layer by an 
adhesive. 

18. The circuit as de?ned in claim 12 Wherein the ?rst 
stiffener member is attached to the second stiffener member 
by an adhesive. 

19. The circuit as de?ned in claim 12 Wherein the semi 
conductor device is connected to the ?rst conductive layer 
by Wire bonding. 

20. A method of providing a loW-pro?le, ?exible circuit 
package comprising the steps of: 

attaching a ?rst stiffener member having an opening 
formed therein to a second stiffener member including 
a semiconductor device, so that the semiconductor 
device protrudes into the opening; 

attaching a ?exible dielectric layer having a ?rst conduc 
tive layer on a ?rst side and a second conductive layer 
on a second side, to the ?rst stiffener member, so that 
the second conductive layer is engaged With the ?rst 
stiffener member; 

forming a non-conductive passage through the dielectric 
layer from the ?rst side to the second side, so that the 
?rst conductive layer is adjacent an open end of the 
passage at the ?rst side, and the second conductive 
layer forms a closed end of the passage at the second 
side; and 

connecting a solder ball to the ?rst conductive layer and 
to the second conductive layer. 

21. The method as de?ned in claim 20 Wherein the step of 
connecting the solder ball further comprises the step of 
seating the solder ball in the passage for providing a con 
ductive path betWeen the ?rst conductive layer and the 
second conductive layer. 

22. The method as de?ned in claim 21 Wherein the step of 
connecting the solder ball further comprises the step of 
engaging the solder ball With the ?rst conductive layer and 
extending a conductive lead from the ?rst conductive layer 
through the passage to terminate at an end in contact With the 
second conductive layer. 

23. An electronic package comprising: 

a thin dielectric layer having a patterned ?rst conductive 
layer on a ?rst side thereof and second conductive layer 
on a second side thereof, opposite the ?rst side; a 
non-conductive passage extending through the dielec 
tric layer from the ?rst side to the second side, the 
second conductive layer forming a closed end of the 
passage at the second side; 

a conductive material deposited in the non-conductive 
passage in contact With the second conductive layer; 

a stiffener member attached to the second conductive 
layer using an adhesive material; and 

a semiconductor electrically connected to the ?rst and 
second conductive layers. 

24. The package as de?ned in claim 23 Wherein the 
conductive material makes contact With both the ?rst con 
ductive layer and the second conductive layer. 
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25. The package as de?ned in claim 23 Wherein the 
conductive material comprises a solder ball. 

26. The package as de?ned in claim 23 Wherein the 
stiffener member comprises a solid piece of copper With a 
cavity formed therein in Which the semiconductor is placed. 

27. The package as de?ned in claim 23 Wherein the 
stiffener member has a bore formed therein, a second 
stiffener member is attached to ?rst stiffener member, and a 
semiconductor device is mounted thereon and extends into 
the bore of the ?rst stiffener member. 

28. The package as de?ned in claim 23 Wherein the 
dielectric layer comprises a ?exible polyimide material. 

29. An electronic package comprising: 

a thin dielectric layer having a patterned ?rst conductive 
layer on a ?rst side thereof and second conductive layer 
on a second side thereof, opposite the ?rst side; 

a non-conductive passage extending through the dielectric 
layer from the ?rst side to the second side, the second 
conductive layer forming a closed end of the passage at 
the second side; 

a patterned trace on the ?rst conductive layer bonded 
through the nonconductive passage to the second con 
ductive layer, the trace being connected to a pad 
positioned on the ?rst conductive layer upon Which a 
solder ball is attached; 

a stiffener member attached to the second conductive 
layer using an adhesive material; and 

a semiconductor electrically connected to the ?rst and 
second conductive layers. 

30. The package as de?ned in claim 29 Wherein said 
stiffener member comprises a solid piece of copper having 
a cavity formed therein for receiving the semiconductor. 

31. The package as de?ned in claim 29 Wherein said 
stiffener member has a bore formed therein, a second 
stiffener is attached to ?rst stiffener member, and a semi 
conductor device is mounted thereon and extends into the 
bore of the ?rst stiffener member. 

32. The package as de?ned in claim 29 Wherein said 
dielectric layer comprises a ?exible polyimide material. 

33. A method of providing a loW-pro?le, circuit package 
comprising the steps of providing a ?exible dielectric layer 
having a patterned ?rst conductive layer on a ?rst side and 
a second conductive layer on a second side, the dielectric 
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layer having at least one non-conductive passage formed 
therein and the second conductive layer forming a closed 
end of the passage at the second side; 

attaching a stiffener member to the second side of the 
?exible dielectric layer using an adhesive material; 

attaching a semiconductor in a cavity in the stiffener 
member and electrically connecting the semiconductor 
to the ?rst and second conductive layers; and 

placing a solder ball in each pas,-,a-e and heating to a 
temperature suf?cient to melt the solder ball and attach 
it to the second conductive layer. 

34. The method is de?ned in claim 33 Wherein the step of 
placing the solder ball further comprises the step of seating 
the solder ball in the passage for providing a conductive path 
betWeen the ?rst conductive layer and the second conductive 
layer. 

35. The method is de?ned in claim 34 Wherein the step of 
placing the solder ball further comprises the step of engag 
ing the solder ball With the ?rst conductive layer and 
extending a conductive lead from the ?rst conductive layer 
through the passage to terminate at an end in contact With the 
second conductive layer. 

36. An electronic package comprising: 

a dielectric layer having a patterned ?rst conductive layer 
on a ?rst side thereof and a second conductive layer on 
a second side thereof, the second side opposite the ?rst 
side and the patterned ?rst conductive layer including 
a pad region; 

a non-conductive passage extending through the dielectric 
layer from the ?rst side to the second side, the second 
conductive layer forming a closed end of the passage at 
the second side; 

a ?rst solder ball mounted in the passage to provide 
electrical connection With the second conductive layer; 

a second adjacent solder ball mounted on the pad region 
to provide electrical connection With the ?rst conduc 
tive layer; and 

the ?rst solder ball being mounted to provide a stand-off 
height that is substantially the same as the second 
adjacent solder ball. 

* * * * * 


