WO 2004/049435 A1 || 000 00 0 000 0 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

10 June 2004 (10.06.2004)

AT Y0 D0 O

(10) International Publication Number

WO 2004/049435 A1l

(51) International Patent Classification’: HO1L 23/48,
23/52
(21) International Application Number:
PCT/US2003/037314

(22) International Filing Date:
21 November 2003 (21.11.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
10/303,523 22 November 2002 (22.11.2002) US
(71) Applicant: INTERNATIONAL RECTIFIER CORPO-
RATION [US/US]; 233 Kansas Street, El Segundo, CA

90245 (US).

(72) Inventor: STANDING, Martin; 19 Barden Park Road,
Tonbridge, Kent TN9 1XD (GB).

(74) Agents: FABER, Robert, C. et al.; Ostrolenk, Faber, Gerb
& Soffen, LLP, 1180 Avenue of the Americas, New York,
NY 10036 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP,KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD,
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ,
VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
EBuropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE,
SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: SEMICONDUCTOR DEVICE HAVING CLIPS FOR CONNECTING TO EXTERNAL ELEMENTS

KN

(57) Abstract: A semiconductor device
that has a semiconductor die having
at least two opposing major electrodes
and a control electrode. Conductive
clips, each having a base portion and
a contact portion, are connected to
respective electrodes at their bases by a
respective layer of conductive material.
A passivation layer is disposed on at

least one of the electrodes and surrounds
the layers of conductive material. The

base portion and the contact portion
of one of the clips are connected by an
extension, which extends between the

major surfaces of the semiconductor die.



WO 2004/049435 PCT/US2003/037314

-1-

SEMICONDUCTOR DEVICE HAVING CLIPS FOR
CONNECTING TO EXTERNAL ELEMENTS

RELATED APPLICATIONS
[0001] This application is related to United States Application Serial No.
09/819,774, filed March 28, 2001, by Martin Standing and Hazel D. Schofield

entitled Chip Scale Surface Mounted Device and Process of Manufacture.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to semiconductor devices and more
particularly to surface-mounted semiconductor devices having clips for connecting
to external elements.

[0003] To be used in electronic circuits, semiconductor dies are packaged to
form semiconductor devices which may be directly connectable to external
elements such as conductive pads on a substrate. The packaging of electronic
devices provides several functions. Protection of the semiconductor die against
moisture and other damaging environmental elements, electrical connection to
external elements and thermal management of the heat generated by the
semiconductor die are among the most important functions of an electronic
package. Conventionally known packages such as DIP and SOIC packages address
these functions. These packages often use a lead frame structure which in some
cases are 4-5 time the size of the semiconductor die. Thus, packaging of a
semiconductor die according to conventional designs often results in a

semiconductor device which is much larger than the die itself.
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[0004] The trend toward miniaturization of electronic systems compels the
maximum utilization of space. One way to maximize space utilization is to
minimize the size of components in the device to thereby increase the component
density. While increasing component density leads to maximization of space
utility, other challenges such as efficient heat reduction and reduction of parasitic
electrical effects due for example to connection resistivity must also be addressed

in any design.

SUMMARY OF THE INVENTION

[0005] A semiconductor device according to the present invention includes a
semiconductor die having at least two opposing major electrodes disposed on its
major surfaces. Each electrode has connected thereto a conductive clip. Each clip
includes a contact portion for making electrical contact with an external element,
such as conductive pads on a substrate, and a base portion connected to an
electrode. The contact portions of the clips are disposed on one side of the
semiconductor die. To effect this arrangement at least one of the clips is provided
with an extension that connects its base portion to its contact portion and extends
between the major surfaces of the die. This clip provides the shortest possible path
between the backside electrode of a die to the external element thereby reducing
parasitic resistance and inductance in the package caused by the connection itself.
[0006] To reduce the footprint of a semiconductor device according to the
present invention contact portions of the clips may be oriented to be disposed
directly under the semiconductor die when the device is connected to conductive
pads of a substrate.

[0007] Alternatively, the contact portion of the clip having the extension may be
directed away from the area under the die in order to provide more room for the

conductive pads on the substrate that are disposed under the die.
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[0008] Clips of varying shapes may be used in a semiconductor device according
to the present invention. For example, in a first embodiment, each clip may include
a base portion and a contact portion connected and spaced by an extension. In
other embodiments, some of the clips may include a flat base portion and contact
portions disposed directly on the flat base portion. The contact portions in the
latter clips may be semispherical, cylindrical or raised portions extending from the
flat base portion.

[0009] Other features and advantages of the present invention will become
apparent from the following description of the invention which refers to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Fig. 1A shows a side view of a semiconductor device according to the
first embodiment of the invention.

[0011] Fig. 1B shows a bottom plan view of the device shown in Fig. 1A.
[0012]  Fig. 2A shows a side view of a clip used in the device shown in Fig. 1A.
[0013] Fig. 2B is a view of the clip shown in Fig. 2A viewed in the direction of
2B-2B arrows.

[0014]  Fig. 3A shows a side view of a clip used in the device shown in Fig. 1A.
[0015] Fig. 3B is a view of the clip shown in Fig. 3A viewed in the direction of
3B-3B arrows.

[0016] Fig. 3C is a view of the clip shown in Fig. 3A viewed in the direction of
3C-3C arrows.

[0017]  Fig. 4 shows a semiconductor wafer having a plurality of semiconductor

dies formed therein according to prior art.
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[0018]  Fig. 5 shows the wafer shown in Fig. 4 having a passivation layer formed
thereon with openings that expose portions of the top electrodes of the
semiconductor die.

[0019]  Fig. 6 shows the wafer shown in Fig. 5 with clips attached to the top
electrodes of the semiconductor dies.

[0020] Fig. 7A shows a bottom view of a semicondﬁctor device according to the
second embodiment of the present invention.

[0021]  Fig. 7B shows a side view of the device shown in Fig. 7 viewed in the
direction of 8-8 arrows.

[0022] Figs. 8A and 8B show respectively a top plan view and a side view
(looking in the direction of arrows 8B-8B in Fig. 8A) of a clip used in the second
embodiment of the invention.

[0023]  Figs. 8C and 8D show respectively a top plan view and a side view
(looking in the direction of arrows 8D-8D in Fig. 8C) of a clip used in the second
embodiment of the invention.

[0024]  Fig. 9 shows a cross-sectional view of the device shown in Fig. 7 looking
in the direction of line 9-9.

[0025]  Figs. 10A-10B show respectively top and side views of the clips used in
the second embodiment of the present invention.

[0026] Figs. 11A-11B show respectively top and side views of another example
of clips which may be used in the second embodiment of the present invention.
[0027]  Figs. 12A-12B show respectively top and side views of another example
of clips which may be used in the second embodiment of the present invention.
[0028] Fig. 13 shows the semiconductor device of the first embodiment mounted
on a substrate.

[0029] Fig. 14 shows the semiconductor device of the second embodiment

mounted on a substrate.
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DETAILED DESCRIPTION OF THE DRAWINGS

[0030] Referring to Figs. 1A and 1B, the first embodiment of a semiconductor
device according to the present invention includes semiconductor die 10.
Semiconductor die 10 according to a preferred embodiment may be a power
MOSFET. The present invention, however, is not limited to power MOSFETs.
Other electronic semiconductor die such as IGBTs, power diodes, and the like may
also be used instead of a MOSFET.

[0031] Semiconductor die 10 includes two opposing major surfaces. Disposed
on its first major surface, semiconductor 10 has first major electrode 12 and on its
second major surface, second major electrode 14. Semiconductor die 10 also
includes control electrode 16 which is disposed on the first major surface of the
semiconductor die 10, and is insulated from first major electrode 12. Ina
MOSFET, which is used in the preferred embodiment, first and second major
electrodes may be source and drain contacts respectively while control electrode 16
is conventionally referred to as the gate electrode.

[0032] Control electrode 16 receives control signals from an external controller,
which signals switch the current that flows between first major electrode 12 and
second major electrode 14 when semiconductor device 8 of the present invention is
incorporated in its place within an electronic circuit.

[0033] Semiconductor device 8 according to the first embodiment includes a
plurality of clips 18, 20, 22. Each clip includes a base portion 24, 26, 28 and a
contact portion 30, 32, 34. The function of contact portions 30, 32, 34 is to make
electrical contact with external elements. Base portions 24, 26, 28 are electrically
connected to second major electrode 14, first major electrode 26 and control
electrode 16 respectively by a layer of die attach material 36, such as solder or a

conductive epoxy such as a silver loaded epoxy. Passivation layer 38 covers first
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major electrode 12 and control electrode 16 except for portions that have
conductive attach material 36 disposed thereon for making electrical connection
with base portions 26, 28 of respective clips 20, 22.

[0034]  Each clip 18, 20, 22, also includes an extension 19, 21, 23 which
connects respectively base portions 24, 26, 28 to contact portions 30, 32, 34. In a
preferred embodiment extensions 19, 21, 23 extend vertically from an edge of
respective base portions 24, 26, 28 of clips 18, 20, 22. Preferably, contact portions
30, 32, 34 are spaced from but are oriented parallel to respective bases 24, 26,28
by respective extensions 19, 21, 23.

[0035]  Contact portions 30, 32, 34 are preferably coplanar with one another and
disposed opposite over a major electrode of the die. A novel feature of the present
invention making this arrangement possible is extension 19 which extends between
first major surface and second major surface of semiconductor die 10 and connects
base portion 24 to contact portion 30, thereby providing a path for electrical
connection that extends from a position over the first major surface of die 10 and its
second major surface. This configuration allows for the surface mounting of
semiconductor device 8 on a substrate.

[0036] According to another aspect of the present invention, a base portion, e.g.
26, 28 may have a larger area than is necessary for making an electrical connection
to an electrode of semiconductor die 10. For example, base 28 of clip 22, which
makes an electrical connection to control electrode 16, may be made larger than is
necessary for making the electrical connection to control electrode 16. A layer of
adhesive may be disposed under this extra area to further strengthen the connection
of clip 22 to the top of semiconductor die 10.

[0037] Referring to Figs. 2A-2B and Figs. 3A-3C, clips 20, 33, which are
connected to first major electrode 12 and control electrode 16 respectively, are

unitary bodies formed by bending a sheet of conductive metal, such as a sheet of
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copper, to provide a base portion 24, 28 and a contact portion 32, 34 respectively
connected and spaced apart by extensions 21, 23 that extends from an edge of base
portions 24, 28 to an edge of contact portions 32, 34. Clip 18 used in the first
embodiment may be made according to the same method as described herein for
making the other clips 20, 22.

[0038] A semiconductor device according to the present invention is
manufactured by the following process. Referring to Fig. 4, semiconductor wafer
40, such as a silicon wafer, having a plurality of individual semiconductor die 10
formed thereon is first provided. Semiconductor die 10 in wafer 40 are identical
and may be MOSFETs, IGBTs, power diodes or the like which are formed on a
silicon substrate according to any known method. Semiconductor die 10 are
separated by streets 42, which run from one edge of wafer 40 to an opposing edge
thereof. Each semiconductor die includes at least a first major electrode 12 and a
control electrode 16. Second major electrodes 14 for semiconductor die 10 are
disposed on the opposing surface (not shown) of wafer 8. Electrodes 12, 16 and 14
are preferably solderable.

[0039] Referring next to Fig. 5, passivation layer 38 (Fig. 1) having openings 44,
46 over respectively first major electrode 12 and control electrode 16 is formed.
Passivation layer 38 may be formed by depositing a layer of photosensitive epoxy
such as a material known as Electra EP2793 over the entire top surface of wafer 40
covering first major electrodes 12 and control electrodes 16 and all areas between
these electrodes. The epoxy may be then dried and exposed to ultraviolet light
through a mask to identify and separate the areas that are going to be removed to
form openings 44, 46. The areas so identified are then removed to create openings
44, 46 which .expose portions of first major electrodes 12 and control electrodes
16, respectively. The photosensitive epoxy is then cured by, for example, heating

to create passivation layer 38 (Fig. 1) having openings 44, 46.
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[0040] Openings 44, 46 need only be as large as is necessary to provide a good
electrical contact between first major electrode 12 and control electrode 16 and
bases of respective clips, and do not need to expand across the entire surface of the
electrodes. Moreover, openings 44, 46 need not expose an area of the electrode
equal to the area of bases of clips connected thereto. In addition, the invention is
not limited to the foregoing process for creating passivation layer 38 (Fig. 1), and
any other suitable method may also be used to create passivation layer 38 (Fig. 1)
having openings 44, 46.

[0041] Once openings 44, 46 are formed, conductive attach material 36 (Fig. 1A)
is deposited over the exposed portions of first major electrodes 12 and control
electrodes 16. Solder or a conductive epoxy may be used as conductive attach
material 36 (Fig. 1A).

[0042] Referring next to Fig. 6, electrically conductive clips are placed on
conductive attach material 36 that is disposed over the exposed portion of each
electrode 12, 16. For example, Fig. 6 shows clips 20, 22, which were described
with reference to semiconductor device 8 according to the first embodiment of the
invention, connected respectively at their respective bases 26, 28 to first major
electrodes 12 and control electrodes 16 of semiconducto;' die 10 by conductive
attach material 36 (Fig. 1A). Once conductive clips (e.g. clips 20, 22) are in place,
if solder is used as attach material, it is reflown, and if a conductive epoxy is used
as conductive attach material, it is cured. If base portion of a clip is larger than the
exposed area, a layer of adhesive may be disposed between that portion of the base
that is outside the exposed area to further increase the strength of the connection
between the clip and the semiconductor die. Optionally, a liquid epoxy may be
deposited over the wafer covering at least parts of base portions of the clips, as well
as, other areas of the wafer to improve the strength of the assembly of the clips on

the semiconductor dies 10. Thereafter, wafer 40 is diced by, for example, sawing,
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along its streets 42 to produce individual semiconductor die 10, each having at least
one conductive clip connected to its first major electrode 12 and its control
electrode 16.

[0043]  Another clip, for example, clip 18 as described with respect to
semiconductor device 8 (Fig. 1A) according to the first embodiment of the
invention, is connected electrically to second major electrode 14 of semiconductor
die 10 by conductive attach material 36 (Fig. 1A) such as solder or a conductive
epoxy. This can be accomplished by picking up each individual die 10 and placing
its second major electrode 14 on base portion 24 of clip 18 and electrically
connecting the same by a layer of conductive attach material 36 (Fig. 1A) such as
solder or conductive epoxy. Again, if solder is used it is reflown, and if conductive
epoxy is used, it is cured.

[0044]  Alternatively, the die are first singulated by sawing after opening are
formed in the passivation layer, and then clips are attached to electrodes of each die
using a conductive attach material.

[0045]  Clips 18, 20, 22 may be cut from a copper matrix lead frame having a
format similar to copper straps or bridges used in conventional packages. Clips 18,
20, 22 may be put into their appropriate place using a bridge punch and place type
operation as found on conventional die bonding machinery. According to a
preferred method, die 10 are placed on clips 18 and connected to base portions 24
of the same by an appropriate conductive attach material, conductive attach
material is reflown or cured and then clips 18 are trimmed from the strap to obtain
semiconductor devices 8.

[0046] A semiconductor device according to the present invention may be
produced by the above-described process to include clips of various forms.
Referring to Figs. 7 and 8, where like numerals identify like features,

semiconductor device 48 according to the second embodiment of the present
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invention includes semiconductor die 10 having clips 50, 52, 54 connected to its
electrodes. Referring to Fig. 9, where like numerals identify like features, clips 50,
52, 54 include a base portion 51, 53, 55, respectively. Clip 50 whic;h is connected
to second major electrode 14 by conductive attach material 36, includes extension
56 which connects its base portion 51 to its contact portion 58.- Extension 56 forms
a unitary body with base portion 51 and contact portion 58 of clip 50. Also
noteworthy is that extension 56 extends between major surfaces of semiconductor
die 10.

[0047] Base portion 53 of clip 52 has disposed on a surface thereof a plurality of
contacts 60. Base portion 55 also has disposed on a surface thereof contact 60.
Contacts 60 are raised portions which extend from the open surface of respective
base portions 53, 55. Base portions 53, 55 of clips 52, 54 are electrically connected
to first major electrode 12 and control electrode 16 by a layer of conductive attach
material 36 deposited in respective openings in passivation layer 38. Clip 51 is
preferably formed from copper and plated with silver. Base portion 51 of clip 50
may have a slightly larger area than the die so that it will form a frame around the
edges of the die when the two are attached. The extra area allows a greater
thickness of attach material to be fillet around the edge of the die. Effectively this
would allow the attach material to be controlled and stopped from flowing over the
edge of the die.

[0048] Indeed, various embodiments of the present invention may be
manufactured by the process described using clips of other forms. For example,
referring to Figs. 10A-10B, 11A-11B and 12A-12B, the clips used may be varied to
include cylindrical contacts 62 as having a flat contact surface 63 as shown in Figs.
11A-11B instead of contacts 60 having a semispherical shape as shown in Figs.
10A-10B and used in the second embodiment, or contacts 60 may be replaced with

a plurality of raised portions 64 having a flat contact surfaces 65.
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[0049]  The sides of the base portions 53, 55 of clips 52, 54 that are connected to
electrodes of the die may be flat or slightly raised. Raised sides may help control
the flow of attach material in the same manner as the extra area in base 51 of clip
50. Clips 52, 53 may also be formed from copper and finished in silver.

[0050] The second embodiment of the present invention is manufactured by first
singulating the die from the wafer after the passivation layer and openings therein
have been formed. Each singulated die is first attached to base portion 51 of a clip
50 by a suitable conductive attach material such as a silver loaded epoxy. Clips 52,
53 are then attached using the same attach material or a suitable solder. Clips 50
act as the base for the lead frame of a semiconductor device according to the
second embodiment. In the referred manner of manufacturing, clips 50 will be
present in the form of a high density matrix, while clips 52, 53 will be bonded to
the relevant electrodes of the die using a bridge punch assembly.

[0051]  Referring to Fig. 13, semiconductor device 8 is shown to be surface
mounted on substrate 66. Specifically, contacts 30, 32, 34 are in electrical contact
with coﬁductive pads 68, 70, 72 which connect electrodes of semiconductor device
8 to their appropriate place within an electronic circuit (not shown).

[0052] Referring to Fig. 14, semiconductor device 48 according to the second
embodiment is shown to be surface mounted on substrate 66. Similar to
semiconductor device 8, semiconductor device 48 is a surface-mounted device
which is connected to an electronic circuit via conductive pads 68, 70, 72, that are
in contact respectively with contacts 58, 60 of clips 50, 52, 54. Due to this
arrangement, heat may be dissipated from second major electrode 14 of
semiconductor die 10 through base portion 24, 51 of clip 18, 50 when a
semiconductor device 8, 48 according to the present invention is mounted on a

substrate.
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[0053] It is noteworthy that contact portion 30 of semiconductor device 8 (Fig.
13) extends in a direction that places it under the same major surface of
semiconductor die 10 to which the other clips 20, 22 are connected. This
configuration has the added advantage of reducing the footprint of the
semiconductor device. On the other hand, contact portion 58 of semiconductor
device 48 (Fig. 14) extends in a direction away from the area under the major
surface of semiconductor die 10 to which the other clips are attached. Although
this configuration increases the footprint of the semiconductor device 48, it allows
for a larger area for conductive pads 70, 72 under semiconductor die 10. Also, it
may be simpler to manufacture as it may not require as precise an alignment of
parts when the second major electrode of the die is to be attached to its respective
clip.

[0054]  The die to footprint ratio in a semiconductive device according to the
present invention is 90%. The thermal dissipation of a device according to the
present invention is also improved which allows the device to be run at much
higher temperatures. A die used in a device according to the present invention may
be thinned to 0.100mm, which is far thinner than the die used in conventional
packages. A device according to the present invention can be used with a variety of
footprints. Also, a device according to the present invention allows the stress
imparted by the thermal mismatch between the various substrates to be absorbed
when the device is assembled. Because of these characteristics, a device according
to the present invention can run harder and used under harsher conditions than
conventional devices.

[0055] It will be apparent to one skilled in the art that clips of different forms
may be used in combination to devise a semiconductor device according to the
present invention; and, therefore, the devices shown herein should not be

understood to limit the scope of the present invention. Therefore, although the
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present invention has been described in relation to particular embodiments thereof,
many other variations and modifications and other uses will become apparent to
those skilled in the art. It is preferred, therefore, that the present invention be

limited not by the specific disclosure herein, but only by the appended claims.
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WHAT IS CLAIMED IS:

1. A semiconductor device comprising:

a semiconductor die having a first major surface and a second major
surface opposing said first major surface;

a control electrode and a first major electrode disposed on said first

5 major surface of said semiconductor die and a second major electrode disposed on
said second major surface of said semiconductor die;

a plurality of conductive clips each having a base portion electrically
connected to one of said electrodes and a contact portion for making electrical
contact with an external element;

10 wherein said second major electrode is connected to a clip having an
extension connecting said base portion and said contact portion thereof, said
extension extending at least between said second major surface of said

semiconductor die and said first major surface of said semiconductor die.

2. The semiconductor device of claim 1, wherein said plurality of
conductive clips each includes an extension which spaces said contact portion

from said base portion.

3. The semiconductor device of claim 2, wherein said extension of each
conductive clip is substantially vertically oriented relative to said base portion of
each conductive clip and said contact portion of each conductive clip is

substantially parallel to said base portion of each conductive clip.

4. The semiconductor device of claim 1, wherein said semiconductor

die is a MOSFET.
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5. The semiconductor device of claim 1, wherein a passivation layer is
disposed over said control electrode and said first major electrode and said base
portions of respective conductive clips are electrically connected to said control
electrode and said first major electrode through a respective opening in said

passivation layer.

6. The semiconductor device of claim 5, wherein a layer of adhesive is
disposed between said base portion of at least one of said clips and said
semiconductor die to improve the strength of the connection between said clip and

said semiconductor die.

7. The semiconductor device of claim 1, wherein a layer of conductive
attach material connects said base portion of each conductive clip to a respective

electrode.

8. The semiconductor device of claim 7, wherein said layer of

conductive attach material comprises solder.

9. The semiconductor device of claim 7, wherein said layer of

conductive attach material comprises a conductive epoxy.

10. The semiconductor device of claim 1, wherein said plurality of
conductive clips include an extension connecting their respective base portions to
their respective contact portions, each extension forming a unitary body with a

respective base portion and a respective contact portion.
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11. The semiconductor device of claim 1, wherein at least one of said
plurality of conductive clips comprises a base portion and at least one contact

portion dispose on a surface of said flat base portion.

12. The semiconductor device of claim 11, wherein said at least one

contact portion is a bump.

13. The semiconductor device of claim 11, wherein said at least one

contact portion is cylindrical and has a flat contact surface.

14. The semiconductor device of claim 11, wherein said at least one

contact portion is a raised portion having a flat contact surface.

15. A semiconductor device comprising:

a semiconductor die having a first major surface and a second major
surface opposing said first major surface;

a first electrode disposed on said first major surface of said

Ssemiconductor die and a second electrode disposed on said second major surface

of said semiconductor die;

at least one conductive clip having a base portion electrically connected
to one of said electrodes and a contact portion for making electrical contact with
an external element, said at least one clip having an extension connecting said

10base portion and said contact portion thereof, said extension extending at least

between said second major surface of said semiconductor die and said first major
surface of said semiconductor die; and

at least another conductive clip having a base portion connected to an

electrode disposed on a major surface of said semiconductor die opposing to said
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15electrode that is electrically connected to said at least one conductive clip, said at
least another conductive clip including a contact portion for making electrical

contact with an external element.

16. The semiconductor device of claim 15, wherein said semiconductor

die is a MOSFET.

17 . The semiconductor device of claim 15, wherein a passivation layer
is disposed over at least one electrode, said passivation layer surrounding a
conductive layer electrically connecting a base portion of one of said conductive

clips to a respective one of said electrodes.

18. The semiconductor device of claim 17, wherein a layer of adhesive
is disposed between said base portion and said respective electrode to improve the
strength of the connection between said conductive clip and said semiconductor

die.

19. The semiconductor device of claim 17, wherein said conductive

layer comprises solder.

20. The semiconductor device of claim 17, wherein said conductive

layer comprises a conductive epoxy.

21. The semiconductor device of claim 19, wherein said at least another
conductive clip includes an extension connecting its base portion to its contact
portion, said extension forming a unitary body with said base portion and said

contact portion.
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22. The semiconductor device of claim 19, wherein said at least another
conductive clip comprises a flat base portion and at least one contact portion

dispose on a surface of said flat base portion.

23. The semiconductor device of claim 22, wherein said at least one

contact portion is a bump.

24. The semiconductor device of claim 22, wherein said at least one

contact portion is cylindrical and has a flat contact surface.

25. The semiconductor device of claim 22, wherein said at least one

contact portion is a raised portion having a flat contact surface.

26. The semiconductor device of claim 15, wherein contact portions of

said conductive clips are disposed under one of said major surfaces.

27. The semiconductor device of claim 15, wherein said base portion of
said at least one conductive clip is disposed under said major surface to which

said at least another clip is connected.

28. The semiconductor device of claim 15, wherein said base portion of
said at least one conductive clip extends away from an area under a major surface

to which said at least another clip is connected.
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