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A semiconductor device (100) has one or more semicon 
ductor chips (110) With active and passive surfaces, Wherein 
the active surfaces include contact pads. The device further 
has a plurality of metal segments (111) separated from the 
chip by gaps (120); the segments have ?rst and second 
surfaces, Wherein the second surfaces (11112) are coplanar 
(130) With the passive chip surface (101b). Conductive 
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STRUCTURE AND METHOD FOR THIN SINGLE 
OR MULTICHIP SEMICONDUCTOR QFN 

PACKAGES 

FIELD OF THE INVENTION 

[0001] The present invention is related in general to the 
?eld of semiconductor devices and processes, and more 
speci?cally to structure and method of thin single or mul 
tichip semiconductor QFN devices. 

DESCRIPTION OF THE RELATED ART 

[0002] Leadframes for semiconductor devices provide a 
stable support pad for ?rmly positioning the semiconductor 
chip, usually an integrated circuit (IC) chip, Within a pack 
age. It has been common practice to manufacture single 
piece leadframes from thin (about 120 to 250 um) sheets of 
metal. For electrical and thermal reasons, copper has been 
the favorite starting material; hoWever, the copper price has 
recently been climbing sharply. 

[0003] In addition to the chip pad, the leadframe offers a 
plurality of conductive segments to bring various electrical 
conductors into close proximity of the chip. The remaining 
gaps betWeen the segments and the contact pads on the chip 
surface are bridged by connectors, typically thin metal Wires 
of gold, individually bonded to the chip contact pads and the 
leadframe segments. Consequently, the surface of the inner 
segment ends has to be metallurgically suitable for attaching 
the connectors. 

[0004] The end of the lead segments remote from the chip 
need to be electrically and mechanically connected to exter 
nal circuitry such as printed circuit boards. This attachment 
is customarily performed by soldering, conventionally With 
a tin alloy solder at a re?oW temperature above 200° C. 
Consequently, the surface of the outer segment ends needs 
to have a metallurgical con?guration suitable for re?oW 
attachment to external parts. 

[0005] Finally, the leadframe provides the framework for 
encapsulating the sensitive chip and fragile connecting 
Wires. Encapsulation using plastic materials has been the 
preferred method due to loW cost. The transfer molding 
process for epoxy-based thermoset compounds at 175° C. 
has been practiced for many years. The temperature of 175° 
C. for molding and mold curing (polymerization) is com 
patible With the temperature of >2000 C. for eutectic solder 
re?oW. 

[0006] Reliability tests in moist environments require that 
the molding compounds have good adhesion to the lead 
frame and the device parts it encapsulates. TWo major 
contributors to good adhesion are the chemical affinity 
between the molding compound and the metal ?nish of the 
leadframe, and the surface roughness of the leadframe. 

[0007] In recent years, a number of technical and market 
trends have made it more and more dif?cult to ?nd satis 
factory solutions for the diverse requirements. As an 
example, the package dimensions are shrinking, offering less 
surface for adhesion. Then, the requirement to use lead-free 
solders pushes the re?oW temperature range into the neigh 
borhood of about 260° C., making it more di?icult to 
maintain mold compound adhesion to the leadframes. This 
is especially true for the small leadframe surfaces available 
in QFN (Quad Flat No-lead) and SON (Small Outline 
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No-lead) devices. ICs are becoming faster; consequently, 
they dissipate more thermal energy, Which needs to be 
removed to maintain optimum operating temperatures. The 
dimensions of semiconductor packages, especially the thick 
ness, have to shrink since they need to ?t into small, often 
handheld end-equipment. And the package manufacturing 
cost must come doWn to compensate for rising material 
prices and market pressures on the product cost. 

SUMMARY OF THE INVENTION 

[0008] Applicant recogniZes the need for a fresh concept 
of achieving loW-cost device fabrication using leadframe 
structures tailor-made for thin semiconductor packages and 
high reliability devices. The loW-cost leadframes are to offer 
a combination of adhesion to molding compounds, bond 
ability for connecting Wires, solderablity of the exposed 
leadframe segments, and short paths for thermal poWer 
dissipation. 

[0009] There are technical advantages, When the lead 
frame and its method of fabrication are ?exible and loW cost 
enough to be applied for different semiconductor product 
families and a Wide spectrum of design and assembly 
variations, and achieve improvements toWard the goals of 
improved process yields, high manufacturing throughput, 
and device reliability. Of special interest are solutions, 
Which can be applied to single and multi-chip products. 
There are further technical advantages, When these innova 
tions are accomplished using the installed equipment base so 
that no investment in neW manufacturing machines is 
needed. 

[0010] One embodiment of the invention is a semiconduc 
tor device, Which has one or more semiconductor chips With 
active and passive surfaces, Wherein the active surfaces 
include contact pads. The device further has a plurality of 
metal segments separated from the chip by gaps; the seg 
ments have ?rst and second surfaces, Wherein the second 
surfaces are ?at and coplanar With the passive chip surface. 
Conductive connectors span from the chip contact pads to 
the respective ?rst segment surface. Polymeric encapsula 
tion compound covers the active chip surface, the connec 
tors, and the ?rst segment surfaces, and are ?lling the gaps 
so that the compound forms surfaces coplanar With the 
passive chip surface and the second segment surfaces. In this 
structure, the device thickness may be only about 250 um. 
Re?oW metals may be on the passive chip surface and the 
second segment surfaces. 

[0011] Another embodiment of the invention is a method 
for fabricating semiconductor devices. Using a metal sheet 
With ?rst and second surfaces, selected portions of the ?rst 
sheet surface are etched so that they become gaps With a 
certain depth and selected lengths and Widths betWeen 
un-etched metal segments. Semiconductor chips With con 
tact pads are attached in gaps of suitable length and Width. 
The chip contact pads are connected to respective segments 
using conductive connectors. The ?rst sheet surface includ 
ing the assembled chips and connectors are covered With a 
polymeric compound, Which also ?lls the remaining gaps. 
Mechanical grinding is then applied to the second sheet 
surface in order to remove metal until the certain depth of 
the gaps is reached. The segments are thus electrically 
isolated from each other, and a planar device surface is 
created. The grinding process may be continued until a 
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predetermined thinness of segments and chips is reached, for 
some devices as loW as about 250 pm. 

[0012] Another embodiment of the invention is another 
method for fabricating semiconductor devices. Using a 
metal sheet With ?rst and second surfaces, selected portions 
of the ?rst sheet surface are etched so that they become gaps 
With a certain depth and selected lengths and Widths betWeen 
un-etched metal segments; the segments are suitable for 
attaching semiconductor chips or metal connectors. Chips 
With contact pads are attached to suitable segments, and chip 
contact pads are connected to respective segments using 
conductive connectors. The ?rst sheet surface including the 
assembled chips and connectors are covered With a poly 
meric compound, Which also ?lls the gaps. Mechanical 
grinding is then applied to the second sheet surface in order 
to remove metal until the certain depth of the gaps is 
reached. The segments are thus electrically isolated from 
each other, and a planar device surface is created. The 
grinding process may be continued until a predetermined 
thinness of the segments is reached, for some devices as loW 
as about 375 pm. 

[0013] It is an advantage that the grinding technique does 
not require speci?c poWders, rinsing or cleaning, and the 
grinding rate is equal for the involved metals, polymers, and 
semiconductors. The employed technique is easy to control, 
an advantage for fabricating ultra-thin packages. 

[0014] The technical advances represented by certain 
embodiments of the invention Will become apparent from 
the folloWing description of the preferred embodiments of 
the invention, When considered in conjunction With the 
accompanying draWings and the novel features set forth in 
the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 shoWs a schematic cross section of a device 
of the multichip QFN/SON type having a structure fabri 
cated by a method according to the invention. 

[0016] FIG. 2 shoWs a schematic cross section of another 
device of the multichip QFN/SON type having a structure 
fabricated by a method according to the invention. 

[0017] FIGS. 3 to 5B are schematic cross sections to 
illustrate method steps for an embodiment of the invention. 

[0018] FIG. 3 depicts a metal sheet after partial etching. 

[0019] FIG. 4 illustrates semiconductor chips after assem 
bling on the partially etched metal sheet, and after encap 
sulating. 

[0020] FIG. 5A shoWs the device after the ?rst phase of 
mechanical grinding. 

[0021] FIG. 5B shoWs the device after the second phase of 
mechanical grinding. 

[0022] FIGS. 6 to 8B are schematic cross sections to 
illustrate method steps for another embodiment of to the 
invention. 

[0023] FIG. 6 depicts a metal sheet after partial etching. 

[0024] FIG. 7 illustrates semiconductor chips after assem 
bling on the partially etched metal sheet, and after encap 
sulating. 
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[0025] FIG. 8A shoWs the device after the ?rst phase of 
mechanical grinding. 

[0026] FIG. 8B shoWs the device after the second phase of 
mechanical grinding. 

[0027] FIG. 9 is a cross section shoWing schematically the 
grinding system used by the method of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] FIGS. 1 and 2 are schematic cross sections of 
embodiments of the present invention. FIG. 1 shoWs a 
multichip device of the QFN (Quad Flat No-lead) or SON 
(Small Outline No-lead) family, generally designated 100, 
With tWo similar chips 101 and 102. It should be stressed, 
hoWever, that the considerations about device 100 are 
equally valid, When device 100 contains only a single chip, 
or more than tWo chips; also, the considerations are equally 
valid, When the chips of a multichip device are dissimilar or 
belonging to different product families. 

[0029] Using chip 101 as an example, FIG. 1 illustrates 
chip 101 having an active surface 101a and a passive surface 
10119. The active surface 101a includes contact pads suitable 
for af?xing conductive connectors. In analogy, chip 102 has 
an active surface 10211 With contact pads, and a passive 
surface 102b. 

[0030] Device 100 in FIG. 1 further has a plurality of 
metal segments 110, 111, etc., Which are separated from 
chips 101 and 102 by gaps, and by other gaps from each 
other. For instance, segment 110 is separated from chip 101 
by gap 120. The segments have ?rst and second surfaces; for 
example, segment 110 has ?rst surface 110a and second 
surface 11019; and segment 111 has ?rst surface 111a and 
second surface 11119. The second surfaces 110b, 111b, etc., 
are coplanar With the passive chip surface 101b, and fur 
thermore With passive chip surface 102!) and the second 
surfaces of all other segments. With other Words, all chip 
passive surfaces and all segment second surfaces are in the 
same plane 130. 

[0031] Conductive connectors are spanning from the chip 
contact pads to the ?rst surface of the respective segment. In 
FIG. 1, the connectors are bond Wires; for instance, one 
contact pad of chip 101 is shoWn connected to segment 110 
by Wire 140, and the other contact pad connected by Wire 
141 to segment 111. 

[0032] Polymeric encapsulation compound 150, prefer 
ably an epoxy-based molding compound, covers the active 
chip surfaces 101a and 10211, the connectors 140, 141, etc., 
and the ?rst segment surfaces 110a, 111a, etc. In addition, 
encapsulation compound 150 ?lls the gaps 120 etc. so that 
the compound forms surfaces 150a, 1501) . . . 150n coplanar 

With the passive chip surfaces 101!) and 10219 and the second 
segment surfaces 110b, 111b, etc. With other Words, all chip 
passive surfaces, all segment second surfaces and the sur 
faces of the gap-?lling compound are in the same pane 130. 

[0033] Devices as depicted in FIG. 1 can be fabricated 
With very slim thickness 160. As an example, With segment 
thickness 16011 of 75 um, Wire span loop height 160!) of 75 
um, and encapsulation compound thickness 1600 over the 
Wire span of 100 um, the total device thickness 160 is only 
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250 pm. In this example, the thickness of the semiconductor 
chips may be 100 um or even only 75 um. 

[0034] For many applications, it is preferred to provide the 
connection to external parts using solder re?oW alloys. To 
this end, re?oW material (for example, solder balls or solder 
paste) is attached to the second segments surfaces 110b, 
111b, etc., and preferably also to the passive chip surfaces 
101!) and 10219. For other applications, the connection to 
external parts is accomplished by pressure contacts. 

[0035] For some applications, it is advantageous to 
include at least one passive component inside of the encap 
sulation compound. 

[0036] Another embodiment of the invention is illustrated 
in FIG. 2 as a multichip device of the QFN or SON type, 
generally designated 200. The embodiment is shoWn With 
tWo chips 201 and 202, Which may be similar or different. It 
should be stressed, hoWever, that the considerations about 
device 200 are equally valid, When device 200 contains only 
a single chip, or more than tWo chips. The active surfaces of 
chips 201 and 202 have contact pads. 

[0037] Device 200 has a plurality of metal segments 210, 
211, 212, etc., Which are separated from each other by gaps. 
For instance, segment 210 is separated from segment 211 by 
gap 220. The segments have ?rst and second surfaces; for 
example, segment 210 has ?rst surface 210a and second 
surface 21019; and segment 211 has ?rst surface 211a and 
second surface 21119. The second surfaces 210b, 211b, etc., 
are coplanar; all segment second surfaces are in the same 
plane 230. 

[0038] The ?rst segment surfaces are suitable for attaching 
semiconductor chips or conductive connectors. In the 
example of FIG. 2, the ?rst surface 21011 of segment 210 is 
suitable for attaching a bond Wire; the ?rst surface 21111 of 
segment 211 has an area suitable for attaching the passive 
surface of semiconductor chip 201. 

[0039] Conductive connectors are spanning from the chip 
contact pads to the ?rst surface of the respective segment. In 
FIG. 2, the connectors are bond Wires; for instance, one 
contact pad of chip 201 is shoWn connected to segment 210 
by Wire 240, and the other contact pad connected by Wire 
241 to segment 212. 

[0040] Polymeric encapsulation compound 250, prefer 
ably an epoxy-based molding compound, covers the active 
chip surfaces, the connectors 240, 241, etc., and the ?rst 
segment surfaces 210a, 211a, etc. In addition, encapsulation 
compound 250 ?lls the gaps 220 etc. so that the compound 
forms surfaces 250a, 2501) . . . 250n coplanar With the 

second segment surfaces 210b, 211b, etc. All segment sec 
ond surfaces and the surfaces of the gap-?lling compound 
are in the same pane 230. 

[0041] Devices as depicted in FIG. 2 can be fabricated 
With slim thickness 260. As an example, With segment 
thickness 26011 of 100 um, chip thickness 26019 of 100 um, 
Wire span loop height 2600 of 75 um, and encapsulation 
compound thickness 260d over the Wire span of 100 pm, the 
total device thickness 260 is only 375 pm. 

[0042] For many applications, it is preferred to provide the 
connection to external parts using solder re?oW alloys. To 
this end, re?oW material (for example, solder balls or solder 
paste) is attached to the second segments surfaces 210b, 
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211b, etc. For other applications, the connection to external 
parts is accomplished by pressure contacts. 

[0043] For some applications, it is advantageous to 
include at least one passive component inside of the encap 
sulation compound. 

[0044] Other embodiments of the present invention are 
methods for fabricating semiconductor devices. Speci?cally, 
FIGS. 3 to 5B illustrate steps of the fabrication process for 
devices of the structure displayed in FIG.1, and FIGS. 6 to 
8B depict steps of the fabrication process for devices of the 
structure displayed in FIG. 2. In both fabrication methods, a 
metal sheet is provided, Which has ?rst and second surfaces. 
Preferred sheet metals are copper or copper alloys; altema 
tive metals include aluminum, iron-nickel alloys, and Kovar. 
The preferred metal sheet thickness is in the range from 100 
to 300 um; thinner sheets are possible, but not necessary, 
since the sheets Will be thinned at end of the process by 
grinding (see beloW). The ductility in this thickness range 
provides the 5 to 15% elongation that facilitates the segment 
bending and forming operation needed for some of the 
?nished devices (for instance, for surface mount devices). 

[0045] Referring noW to FIG. 3, selected portions of the 
?rst surface 30111 of sheet 301 are etched so that the etched 
portions become gaps With a certain depth 302a and selected 
length 30219 and Width (not shoWn in the cross section of 
FIG. 3) betWeen un-etched metal segments 303. The depth, 
length and Width of the gaps are predetermined to accom 
modate semiconductor chips, and the segments are prede 
termined (metallurgically suitable) for attaching metal con 
nectors on ?rst surface 30111. The sheet portion left after the 
etch step acts as sort of “carrier” and includes the second 
surface 301!) of the sheet. 

[0046] In the next process step, semiconductor chips With 
contact pads are provided; the number of required chips is 
determined by the ?nal product (single chip or multi-chip 
device). Each chip is placed in a gap of suitable length and 
Width, and attached to the etched metal sheet. FIG. 4 
illustrates examples for chips 401, Which ?t easily in the 
length 30219 of the etched gaps. The thickness of chips 401 
may be equal to, or smaller or larger than depth 302a. 

[0047] FIG. 4 also shoWs the next process step of inter 
connecting the chip contact pads With the respective seg 
ments 303 using conductive connectors 402. Preferred con 
nectors are bond Wires made of gold or gold alloy. In 
addition, FIG. 4 depicts the next process step of covering the 
?rst sheet surface 30111, the assembled chips 401, and the 
connectors 402 With a polymeric compound 403, preferably 
an epoxy-based molding compound; actually, compound 
403 covers the connectors 402 to a height 410 over the Wire 
span to ensure complete protection. For many devices, the 
top surface 40311 of the encapsulation compound is prefer 
ably substantially planar and parallel to the second sheet 
surface 3011). Furthermore, compound 403 is ?lling the 
remaining gaps. On the other hand, second sheet surface 
301!) remains uncovered by the encapsulation compound. 

[0048] FIGS. 5A and 5B illustrate the mechanical grinding 
step at tWo completion stages, FIG. 5A at an earlier comple 
tion stage and FIG. SE at a later completion stage. For the 
grinding process (described in more detail in conjunction 
With FIG. 9), a rotating grinding Wheel 501 is used similar 
to the Wheel conventionally used in the silicon Wafer back 
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grinding process. The grinding process attacks the second 
sheet surface 301!) (see FIG. 4) and continues to remove 
metal, until the sheet metal (the “carrier”) leftover from the 
etching step of FIG. 3 is removed and the certain depth 30211 
of the gaps etched in FIG. 3 is reached. At this stage of the 
grinding step, the segments 303 become electrically isolated 
from each other and the passive surface of chips 401 
becomes exposed. The grinding step creates a common 
planar device surface, Where the passive surface of chips 
401, the segments 303, and the compound-?lled gaps are 
aligned in a common plane 530. 

[0049] This stage of the grinding process is captured in 
FIG. 5A. It leaves the thickness 560 of the ?nished device 
at a value, Which satis?es the speci?cations of many prod 
ucts. HoWever, for other devices the grinding process may 
continue, see FIG. 5B, until a thinner predetermined thick 
ness of the segments, the chips, and thus the overall device 
561 is reached. 

[0050] The device fabrication process may further include 
the step of attaching re?oW metals, such as tin-based solders, 
to the segments and chips exposed at the planar device 
surface 530 to prepare for solder attachment of the device to 
external parts. 

[0051] Referring noW to the alternative process How, FIG. 
6 displays the metal sheet, after selected portions of the ?rst 
sheet surface 601a have been etched so that the etched 
portions become gaps With a certain depth 602a and selected 
length 60219 and Width (not shoWn in the cross section of 
FIG. 6) betWeen un-etched metal segments 603 and 604. The 
segments 603 are predetermined (metallurgically suitable) 
for attaching metal connectors on ?rst surface 601a, and the 
segments 604 are predetermined (metallurgically suitable) 
for attaching semiconductor chips. The sheet portion left 
after the etch step acts as sort of “carrier” and includes the 
second surface 601!) of the sheet. 

[0052] In the next process step, semiconductor chips With 
contact pads are provided; the number of required chips is 
determined by the ?nal product (single chip or multi-chip 
device). Each chip is placed on a segment 604 of suitable 
length and Width, and attached to the segment. FIG. 7 
illustrates examples for chips 701 on segments 604. The 
thickness of chips 701 may be selected as required by the 
device type. 

[0053] FIG. 7 also shoWs the next process step of inter 
connecting the chip contact pads With the respective seg 
ments 603 using conductive connectors 702. Preferred con 
nectors are bond Wires made of gold or gold alloy. In 
addition, FIG. 7 depicts the next process step of covering the 
?rst sheet surface 60111, the assembled chips 701, and the 
connectors 702 With a polymeric compound 703, preferably 
an epoxy-based molding compound; actually, compound 
703 covers the connectors 702 to a height 710 over the Wire 
span to ensure complete protection. For many devices, the 
top surface 70311 of the encapsulation compound is prefer 
ably substantially planar and parallel to the second sheet 
surface 6011). Furthermore, compound 703 is ?lling the 
gaps. On the other hand, second sheet surface 601!) remains 
uncovered by the encapsulation compound. 

[0054] FIGS. 8A and 8B illustrate the mechanical grinding 
step at tWo completion stages, FIG. 8A at an earlier comple 
tion stage and FIG. 8B at a later completion stage. For the 
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grinding process (described in more detail in conjunction 
With FIG. 9), a rotating grinding Wheel 801 is used similar 
to the Wheel conventionally used in the silicon Wafer back 
grinding process. The grinding process attacks the second 
sheet surface 601!) (see FIG. 7) and continues to remove 
metal, until the sheet metal (the “carrier”) is removed, Which 
had remained from the etching step of FIG. 6, and the certain 
depth 60211 of the gaps etched in FIG. 6 is reached. At this 
stage of the grinding step, illustrated in FIG. 8A, the 
segments 603 and 604 become electrically isolated from 
each other. 

[0055] The grinding step creates a common planar device 
surface, in Which the segments 603 and 604 and the com 
pound-?lled gaps are aligned; in FIG. 8A, this common 
plane is designated 830. 

[0056] The thickness 560 of the ?nished device as 
depicted in FIG. 8A satis?es the speci?cations of many 
products. HoWever, for other devices the grinding process 
may continue, see FIG. 8B, until a thinner predetermined 
thickness 861 of the segments and the overall device is 
reached. 

[0057] The device fabrication process may further include 
the step of attaching re?oW metals, such as tin-based solders, 
to the segments exposed at the planar device surface 830 to 
prepare for solder attachment of the device to external parts. 

[0058] FIG. 9 shoWs schematically components of the 
back-grinding system used for the mechanical grinding 
process according to the invention. In principle, the system 
is similar to the ones installed in semiconductor manufac 
turing for back-grinding silicon Wafers. Suitable back-grind 
ing machines are commercially available, for example, from 
the companies Disco, TSK, and Okamoto, all of Japan. A 
vacuum chuck table 901 has a laminated ?at ring 902, Which 
holds a dicing ?lm 903. This ?lm is similar to the support 
?lm commonly used for silicon Wafer back-grinding and 
serves to stabiliZe the molded leadframe-to-be-ground 904 
against package Warpage. 

[0059] The grinding process is performed by rotating 
grinding Wheel 905 under running Water and controlled 
pressure and rotation speeds, Without grinding poWder. As 
an example, When Wheel type G240-V by the company 
Disco is selected, the spindle may rotate at 3000 rpm. The 
?rst grinding speed of 0.3 um/ s is reached With a ?rst table 
speed of 300 rpm. It is folloWed by a second grinding speed 
of 0.2 um/s. 

[0060] While this invention has been described in refer 
ence to illustrative embodiments, this description is not 
intended to be construed in a limiting sense. Various modi 
?cations and combinations of the illustrative embodiments, 
as Well as other embodiments of the invention, Will be 
apparent to persons skilled in the art upon reference to the 
description. As an example, the invention applies to products 
using any type of semiconductor chip, discrete or integrated 
circuit, and the material of the semiconductor chip may 
comprise silicon, silicon germanium, gallium arsenide, or 
any other semiconductor or compound material used in 
integrated circuit manufacturing. 

[0061] As another example, the invention applies to many 
semiconductor device types other than the example of an 
QFN/SON devices described, for instance surface mount 
devices, small outline devices, and leaded devices. 
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[0062] It is therefore intended that the appended claims 
encompass any such modi?cations or embodiment. 

I claim: 
1. A semiconductor device comprising: 

a semiconductor chip having an active and a passive 
surface, the active surface including contact pads; 

a plurality of metal segments separated from the chip by 
gaps, the segments having ?rst and second surfaces, the 
second surfaces being coplanar With the passive chip 
surface; 

conductive connectors spanning from the chip contact 
pads to the ?rst surface of the respective segment; and 

polymeric encapsulation compound covering the active 
chip surface, the connectors, and the ?rst segment 
surfaces, and ?lling the gaps so that the compound 
forms surfaces coplanar With the passive chip surface 
and the second segment surfaces. 

2. The device according to claim 1 further comprising 
re?oW metals on the passive chip surface and the second 
segment surfaces. 

3. The device according to claim 1 further comprising 
more than one semiconductor chip. 

4. The device according to claim 1 further comprising at 
least one passive component. 

5. A semiconductor device comprising: 

a plurality of metal segments separated by gaps, the 
segments having ?rst and second surfaces, the ?rst 
surfaces suitable for attaching semiconductor chips or 
conductive connectors, the second surfaces being 
coplanar; 

a semiconductor chip having active and passive surfaces, 
the active surface including contact pads, the passive 
surface attached to a metal segment; 

conductive connectors spanning from the chip contact 
pads to the ?rst surface of the respective segment; and 

polymeric encapsulation compound covering the active 
chip surface, the connectors, and the ?rst segment 
surfaces, and ?lling the gaps so that the compound 
forms surfaces coplanar With the second segment sur 
faces. 

6. The device according to claim 5 further comprising 
re?oW metals the second segment surfaces. 

7. The device according to claim 5 further comprising 
more than one semiconductor chip. 

8. The device according to claim 5 further comprising at 
least one passive component. 

9. A method for fabricating semiconductor devices com 
prising the steps of: 

providing a metal sheet having ?rst and second surfaces; 

etching selected portions of the ?rst sheet surface so that 
the etched portions become gaps having a certain depth 
and selected lengths and Widths betWeen un-etched 
metal segments, the segments suitable for attaching 
metal connectors; 
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providing semiconductor chips having contact pads; 

attaching each chip in a gap of suitable length and Width; 

interconnecting the chip contact pads With respective 
segments using conductive connectors; 

covering the ?rst sheet surface including the assembled 
chips and connectors, and ?lling the remaining gaps, 
With a polymeric compound; and 

removing metal of the second sheet surface until the 
certain depth of the gaps is reached, thereby electrically 
isolating the segments from each other and creating a 
planar device surface. 

10. The method according to claim 9 further comprising 
the step of continuing the removing process until a prede 
termined thickness of the segments and the chips is reached. 

11. The method according to claim 9 further comprising 
the step of attaching re?oW metals to the chips and segments 
exposed at the planar device surface to prepare for solder 
attachment of the device to external parts. 

12. The method according to claim 9 Wherein the step of 
removing uses a rotating grinding Wheel under controlled 
rotation speeds, Without grinding poWder. 

13. A method for fabricating semiconductor devices com 
prising the steps of: 

providing a metal sheet having ?rst and second surfaces; 

etching selected portions of the ?rst sheet surface so that 
the etched portions become gaps having a certain depth 
and selected lengths and Widths betWeen un-etched 
metal segments, the segments suitable for attaching 
semiconductor chips or metal connectors; 

providing semiconductor chips having contact pads; 

attaching each chip on a segment of suitable length and 
Width; 

interconnecting the chip contact pads With respective 
segments using conductive connectors; 

covering the ?rst sheet surface including the assembled 
chips and connectors, and ?lling the gaps, With a 
polymeric compound; and 

removing metal from the second sheet surface until the 
certain depth of the gaps is reached, thereby electrically 
isolating the segments from each other and creating a 
planar device surface. 

14. The method according to claim 13 further comprising 
the step of continuing the removing process until a prede 
termined thickness of the segments is reached. 

15. The method according to claim 13 further comprising 
the step of attaching re?oW metals to the segments exposed 
at the planar device surface to prepare for solder attachment 
of the device to external parts. 

16. The method according to claim 13 Wherein the step of 
removing uses a rotating grinding Wheel under controlled 
rotation speeds, Without grinding poWder. 


