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POWER TRANSISTOR ARRANGEMENT AND
PACKAGE HAVING THE SAME

TECHNICAL FIELD

[0001] Various embodiments relate generally to a power
transistor arrangement and a package having the same.

BACKGROUND

[0002] Power semiconductor chips may be integrated into
an electronic package for various circuitry. For example, a
cascade circuit or a half bridge circuit can be implemented by
discrete components or packages, or by means of a chip-on-
chip structure, in which diffusion soldering may be used.
[0003] Discrete components or packages may result in a
significant package inductivity and thus switching losses. A
chip-on-chip structure may result in thermal limitations with
respect to the chip on the top (e.g. a silicon field effect tran-
sistor chip).

SUMMARY

[0004] Various embodiments provide a power transistor
arrangement. The power transistor arrangement may include
a carrier including at least a main region and a first terminal
region and a second terminal region, the main region, the first
terminal region and the second terminal region being electri-
cally isolated from each other; a first power transistor having
a control electrode and a first power electrode and a second
power electrode, the first power transistor being arranged on
the main region of the carrier such that the first power elec-
trode of the first power transistor is facing towards the main
region of the carrier and is electrically coupled to the main
region of the carrier; a second power transistor having a
control electrode and a first power electrode and a second
power electrode, the second power transistor being arranged
on the first terminal region and the second terminal region
such that the control electrode of the second power transistor
and the first power electrode of the second power transistor
are facing towards the terminal regions of the carrier. The
control electrode of the second power transistor may be elec-
trically coupled to the first terminal region of the carrier, and
the first power electrode of the second power transistor may
be electrically coupled to the second terminal region of the
carrier.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] In the drawings, like reference characters generally
refer to the same parts throughout the different views. The
drawings are not necessarily to scale, emphasis instead gen-
erally being placed upon illustrating the principles of the
invention. In the following description, various embodiments
of'the invention are described with reference to the following
drawings, in which:

[0006] FIG. 1 shows a power transistor arrangement
according to various embodiments;

[0007] FIG. 2 shows a power transistor arrangement
according to various embodiments;

[0008] FIG. 3 shows a power transistor arrangement
according to various embodiments;

[0009] FIG. 4 shows a power transistor arrangement
according to various embodiments;

[0010] FIG. 5 shows a cascade circuit according to various
embodiments; and
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[0011] FIGS. 6A and 6B show a power transistor arrange-
ment according to various embodiments.

DESCRIPTION

[0012] The following detailed description refers to the
accompanying drawings that show, by way of illustration,
specific details and embodiments in which the invention may
be practiced.

[0013] Theword “exemplary” is used herein to mean “serv-
ing as an example, instance, or illustration”. Any embodiment
or design described herein as “exemplary” is not necessarily
to be construed as preferred or advantageous over other
embodiments or designs.

[0014] The word “over” used with regards to a deposited
material formed “over” a side or surface, may be used herein
to mean that the deposited material may be formed “directly
on”, e.g. in direct contact with, the implied side or surface.
The word “over” used with regards to a deposited material
formed “over” a side or surface, may be used herein to mean
that the deposited material may be formed “indirectly on” the
implied side or surface with one or more additional layers
being arranged between the implied side or surface and the
deposited material.

[0015] Various embodiments provide a low-inductive
package for power applications.

[0016] FIGS. 1 to 4 show a power transistor arrangement
100 according to various embodiments.

[0017] FIG. 1 shows a top view of the power transistor
arrangement 100, and FIG. 2 shows a perspective view in
which part of the backside of the power transistor arrange-
ment 100 is shown.

[0018] The power transistor arrangement 100 may include
a carrier 102, a first power transistor 110, and a second power
transistor 120. The carrier 102 may include at least a main
region 104, a first terminal region 106 and a second terminal
region 108. The main region 104, the first terminal region 106
and the second terminal region 108 may be electrically iso-
lated from each other.

[0019] As shown in FIG. 1 and FIG. 2, the first power
transistor 110 may include a control electrode 112, a first
power electrode 114 and a second power electrode 116. In
various embodiments, the first power transistor 110 may be
arranged on the main region 104 of the carrier 102 such that
the first power electrode 114 of the first power transistor 110
is facing towards the main region 104 of the carrier 102 and is
electrically coupled to the main region 104 of the carrier 102.
For example, the first power electrode 114 of the first power
transistor 110 is at the backside of the first power transistor
110 in FIG. 1 and FIG. 2.

[0020] In various embodiments, the first power transistor
110 may be arranged on the main region 104 of the carrier 102
such that the control electrode 112 of the first power transistor
110 is facing away from the main region 104 of the carrier
102.

[0021] As shown in FIG. 1 and FIG. 2, the second power
transistor 120 may include a control electrode 122, a first
power electrode 124 and a second power electrode 126. The
second power transistor 120 may be arranged on the first
terminal region 106 and the second terminal region 108 such
that the control electrode 122 of the second power transistor
120 and the first power electrode 124 of the second power
transistor 120 are facing towards the terminal regions 106,
108 of the carrier 102. In FIG. 2, the second power transistor
120 is shown in a perspective view so that the control elec-



US 2014/0225124 A1l

trode 122 and the first power electrode 124 at the backside of
the second power transistor 120 facing the carrier 102 can be
seen. The control electrode 122 ofthe second power transistor
120 may be electrically coupled to the first terminal region
106 of the carrier 102, and the first power electrode 124 of the
second power transistor 120 may be electrically coupled to
the second terminal region 108 of the carrier 102.

[0022] The carrier 102 may be a leadframe structure, which
may be made of a metal or a metal alloy, e.g. a material
selected from a group consisting of: copper (Cu), iron nickel
(FeNi), steel, and the like. In various embodiment, the main
region 104 may be a leadframe. The first terminal region 106
may be a first lead of the leadframe structure. The second
terminal region 108 may be a second lead of the leadframe
structure.

[0023] The main region 104 of the carrier 102 may have a
size of at least 10 mm?. In various embodiments, the main
region 104 of the carrier 102 may have a size of less than or
equal to 300 mm?.

[0024] In various embodiments, at least one of the first
terminal region 106 and the second terminal region 108 of the
carrier 102 may have a size of less than or equal to 10 mm?,
e.g. less than or equal to 5 mm?, e.g. less than or equal to 2
mm?, e.g. less than or equal to 1 mm?.

[0025] In various embodiments, the control electrode 112
of'the first power transistor 110 may be electrically coupled to
one of the first terminal region 106 and the second terminal
region 108. In an embodiment as shown in FIG. 1 and FIG. 2,
the control electrode 112 may be electrically coupled to the
second terminal region 108 by means of a wire 128, or other
suitable types of electrically coupling structure.

[0026] In various embodiments, the second power elec-
trode 116 of the first power transistor 110 and the second
power electrode 126 of the second power transistor 120 may
be electrically (conductively) coupled with each other. In
various embodiments as shown in FIG. 3 and FIG. 4, the
second power electrode 116 of the first power transistor 110
and the second power electrode 126 of the second power
transistor 120 may be electrically coupled with each other by
means of an electrically conductive coupling structure 130.
The electrically conductive coupling structure 130 may be
arranged above the structure shown in FIG. 1 and FIG. 2, i.e.,
above the second power electrode 116 of the first power
transistor 110 and the second power electrode 126 of the
second power transistor 120. FIG. 3 shows the top view of the
power transistor arrangement 100 in which the second power
transistor 120 and its electrodes 122, 124, 126 are hidden
under the electrically conductive coupling structure 130,
whereas FIG. 4 shows the perspective view of the power
transistor arrangement 100 in which the second power tran-
sistor 120 and its electrodes 122, 124, 126 can be seen.
[0027] Invarious embodiments, the coupling structure 130
may include at least one of a metal and a metal alloy, such as
e.g. including or consisting of Cu and/or a Cu alloy, and the
like. In various embodiments, the coupling structure 130 may
include at least one structure selected from a group of struc-
tures consisting of: a clip, a ribbon, a wire, a plate, and a
conductor track. In various embodiments, the coupling struc-
ture 130 may have a thermal resistance of 10 K/W or less, e.g.
athermal resistance of 8 K/W or less, e.g. a thermal resistance
of 6 K/W or less, e.g. a thermal resistance of 5 K/W or less,
e.g. a thermal resistance of 3 K/W or less, e.g. a thermal
resistance of 2 K/W or less, e.g. a thermal resistance of 1 K/'W
or less.
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[0028] The electrically conductive coupling structure 130
may be eclectrically isolated from any power transistor
arrangement external terminals. The power transistor
arrangement external terminals may include leads or pins
coupled to the carrier 102, for example.

[0029] In accordance with various embodiments, one or
both of the first power transistor 110 and the second power
transistor 120 may include a MOSFET (metal oxide semicon-
ductor field effect transistor), a JFET (junction field effect
transistor), an IGBT (insulated gate bipolar transistor), or a
bipolar transistor, or the like. In accordance with various
embodiments, one or both of the first power transistor 110 and
the second power transistor 120 may include any other type of
power transistor.

[0030] In accordance with various embodiments, the first
power transistor 110 and the second power transistor 120 may
be of the same voltage class. For example, the first power
transistor 110 and the second power transistor 120 may have
the same voltage rating, i.e. the same or similar maximum
voltage that can be sustained by the first power transistor 110
and the second power transistor 120. The first power transis-
tor 110 and the second power transistor 120 may have differ-
ent current carrying capabilities.

[0031] In various embodiments, the first power transistor
110 and the second power transistor 120 are connected in a
cascade circuit arrangement, or may be connected in a half
bridge circuit arrangement.

[0032] In accordance with various embodiments, the con-
trol electrode 112 of the first power transistor 110 and the
control electrode 122 of the second power transistor 120 may
be one of the gate electrode of MOSFET, JFET or IGBT
transistors, and the base electrode of bipolar transistors.
[0033] In accordance with various embodiments, the sec-
ond power electrode 116 of the first power transistor 110 may
be one of the source electrode of a MOSFET or JFET tran-
sistor and the emitter electrode of an IGBT or bipolar tran-
sistor. The second power electrode 126 of the second power
transistor 120 may be one of the drain electrode ofa MOSFET
or JFET transistor, and the collector electrode of an IGBT or
bipolar transistor. The first power transistor 110 and the sec-
ond power transistor 120, having their respective second
power electrode electrically coupled with each other (e.g.
through the electrically conductive coupling structure 130),
may form a cascode circuit or a half bridge circuit. By way of
example, a cascade circuit 500 corresponding to the power
arrangement 100 is shown in FIG. 5, as will be described in
more detail below. It is understood that the connection
between the respective control electrodes and power elec-
trodes of the first power transistor 110 and the second power
transistor 120 may be different from the connection shown in
FIGS. 110 4 to form other types of circuitry, e.g. a half bridge
circuit.

[0034] In accordance with various embodiments, the first
power transistor 110 may be a High Electron Mobility Tran-
sistor (HEMT), such as a GaN (Gallium Nitride) HEMT, a
SiC (Silicon Carbide) HEMT, or a High-voltage Silicon
HEMT. In accordance with various embodiments, the second
power transistor 120 may be a low-voltage (e.g., smaller than
500V, e.g., smaller than 400 V, e.g., smaller than 300 V, e.g.,
smaller than 200 V) p-channel or n-channel metal oxide semi-
conductor field effect transistor (MOSFET), such as an SFET
(silicon field effect transistor).

[0035] Inanillustrative embodiment below, the first power
transistor 110 is a GaN HEMT and the second power transis-
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tor 120 is a SFET. However, it is understood that the first
power transistor 110 and the second power transistor 120 may
be various types of power transistors described above.
[0036] As shown in FIGS. 1 to 4, the power transistor
arrangement 100 forms a flipchip-on-lead (FCoL) arrange-
ment. In the FColL arrangement, the SFET 120 may be re-
distributed in a package independently from the GaN HEMT
110, since the gate electrode 122 and the source electrode 124
of'the SFET 120 are flipped to respective pins or leads on the
carrier 102, and the required contact between the source
electrode 124 of the SFET 120 and the gate electrode 112 of
the GaN HEMT 110 may be achieved via wire bonding (e.g.
through the wire 128) and the second terminal region 108.
The SFET 120 may require at least two chip-lead contacts for
the gate electrode 122 and the source electrode 124.

[0037] Asshown in FIG. 3 and FIG. 4, the source electrode
116 of the GaN HEMT 110 may be connected to the drain
electrode 126 of the SFET 120 by means of the electrically
conductive coupling structure 130 (e.g. a copper clip), to form
the node point between the GaN HEMT 110 and the SFET
120 in the cascade circuit 500 of FIG. 5, wherein this node
point serves for the internal re-distribution or re-wiring. The
connection between the source electrode 116 of the GaN
HEMT 110 and the drain electrode 126 of the SFET 120 does
not need an external connection or pin or lead, which makes
it possible to optimize the electrically conductive coupling
structure 130 (e.g. a contact clip) with respect to its thermal
performance, e.g. heat capacity and heat spreading, indepen-
dent from the package contact area (e.g. package footprint).
[0038] TheFCoL arrangement 100 described above may be
formed by at least one flipped chip 120 (i.e. with its control
electrode 122 and at least one power electrode 124 facing
down towards the carrier 102), and at least one non-flipped
chip 110 (i.e. with its control electrode 112 and at least one
power electrode 116 facing up away from the carrier 102).
[0039] A package may be provided, including the power
transistor arrangement 100 of various embodiment above.
The package may include package terminals (e.g. pins or
leads) configured to receive electrical signals from outside the
package. The electrically conductive coupling structure 130
of the power transistor arrangement 100 may be electrically
isolated from the package terminals.

[0040] In various embodiments, the package may be con-
figured as a through hole package. In various embodiments,
the package may be configured as a surface mount device
(SMD) package.

[0041] In an example, the power transistor arrangement
100 with a flipped SFET and a wire bonded GaN HEMT may
be packaged in a 8x8 ThinPAK, wherein the GaN HEMT 110
may be a high voltage (e.g. larger than 200V) HEMT switch
and the SFET 120 may be a low voltage (e.g. smaller than
200V) power MOSFET. The GaN HEMT 110 is a normally
on device, and is transformed to a normally off transistor with
introducing of the low-voltage SFET 120. Such a GaN-SFET
arrangement 100 may correspond to the cascade circuit 500
of FIG. 5.

[0042] The cascode circuit 500 may include a low voltage
SFET 120 in common-source and a high voltage GaN-HEMT
110 in common-gate configuration. The resulting 3-port cir-
cuit may act as a switch. The drain electrode of the GaN-
HEMT 110 is defining the 600V behavior of the cascade
circuit 500.

[0043] Inthe above embodiments, the first power transistor
110 may be non-flipped, such that its control electrode 112
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and first power electrode 114 are arranged on the front side of
the chip, i.e. facing upward away from the carrier 102. In
other embodiments, the first power transistor may be
arranged differently, e.g. as illustrated in FIG. 6 A and FIG. 6B
below.

[0044] FIG. 6A and FIG. 6B show a power transistor
arrangement 600 according to various embodiments.

[0045] Similar to the power transistor arrangement 100 in
FIG. 1to FIG. 4 above, the power transistor arrangement 600
in FIG. 6A and FIG. 6B may include a carrier 602, a first
power transistor 610, and a second power transistor 620. The
carrier 602 may include at least a main region 604, a first
terminal region 606 and a second terminal region 608. The
main region 604, the first terminal region 606 and the second
terminal region 608 may be electrically isolated from each
other. The second power transistor 620 may include a control
electrode and a first power electrode (not shown) and a second
power electrode 626. The second power transistor 620 may be
arranged on the first terminal region 606 and the second
terminal region 608 such that the control electrode of the
second power transistor 620 and the first power electrode of
the second power transistor 620 are facing towards the termi-
nal regions 606, 608 of the carrier 602. The control electrode
of the second power transistor 620 may be electrically
coupled to the first terminal region 606 of the carrier 602, and
the first power electrode of the second power transistor 620
may be electrically coupled to the second terminal region 608
of the carrier 602.

[0046] Similar to the power transistor arrangement 100 in
FIG. 1 to FIG. 4 above, the first power transistor 610 of the
power transistor arrangement 600 in FIG. 6A and FIG. 6B
may include a control electrode 612, a first power electrode
614 and a second power electrode 616. In various embodi-
ments, the first power transistor 610 may be arranged on the
main region 604 of the carrier 602 such that the control
electrode 612 of the first power transistor 610 is facing away
from the main region 604 of the carrier 602. In various
embodiments, the control electrode 612 of the first power
transistor 610 may be electrically coupled to one of the first
terminal region 606 and the second terminal region 608, for
example, to the second terminal region 608 by means of a
wire 628, or other suitable types of electrically coupling
structure.

[0047] Similar to the power transistor arrangement 100 in
FIG. 1 to FIG. 4 above, the second power electrode 616 of the
first power transistor 610 and the second power electrode 626
of the second power transistor 620 may be electrically
coupled with each other, for example, by means of an elec-
trically conductive coupling structure 630 as shown in FIG.
6B. The electrically conductive coupling structure 630 may
be arranged above the structure shown in FIG. 6A, i.e., above
the second power electrode 616 of the first power transistor
610 and the second power electrode 626 of the second power
transistor 620.

[0048] However, different from the power transistor
arrangement 100, the first power transistor 610 of the power
transistor arrangement 600 may be arranged on the main
region 604 of the carrier 602 such that the first power elec-
trode 614 of'the first power transistor 610 is facing away from
the main region 604 of the carrier 602 as shown in FIG. 6A
and FIG. 6B. For example, the first power electrode 614 ofthe
first power transistor 610 is at the front side of the first power
transistor 610 in FIG. 6 A and FIG. 6B. In other words, both
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the first power electrode 614 and the second power electrode
616 are arranged on the front side of the chip 610.

[0049] In the embodiments of FIG. 6A and FIG. 6B, a
further re-distribution or re-wiring element may be provided
for the first power electrode 614 of the first power transistor
610, which is arranged to face away from the carrier 602. In
various embodiment, a further electrically coupling structure
632 is provided to electrically couple the first power electrode
614 of'the first power transistor 610 (e.g. a drain electrode of
a MOSFET 610) to the main region 604 of the carrier 602.
[0050] Exceptthe above difference from the power transis-
tor arrangement 100, various embodiments described with
reference to the power transistor arrangement 100 of FIG. 1 to
FIG. 5 above are analogously valid for the power transistor
arrangement 600 of FIG. 6A and FIG. 6B.

[0051] Various embodiments provide a power transistor
arrangement. The power transistor arrangement may include
a carrier including at least a main region and a first terminal
region and a second terminal region, the main region, the first
terminal region and the second terminal region being electri-
cally isolated from each other; a first power transistor having
a control electrode and a first power electrode and a second
power electrode, the first power transistor being arranged on
the main region of the carrier such that the first power elec-
trode of the first power transistor is facing towards the main
region of the carrier and is electrically coupled to the main
region of the carrier; a second power transistor having a
control electrode and a first power electrode and a second
power electrode, the second power transistor being arranged
on the first terminal region and the second terminal region
such that the control electrode of the second power transistor
and the first power electrode of the second power transistor
are facing towards the terminal regions of the carrier. The
control electrode of the second power transistor may be elec-
trically coupled to the first terminal region of the carrier, and
the first power electrode of the second power transistor may
be electrically coupled to the second terminal region of the
carrier.

[0052] The main region of the carrier may have a size of at
least 5 mm?, e.g. a size of at least 6 mm?, e.g. a size of at least
7 mm?, e.g. a size of at least 8 mm?>, e.g. a size of at least 9
mm?, e.g. a size of at least 10 mm>. In various embodiments,
the main region of the carrier may have a size of less than or
equal to 600 mm?, e.g. less than or equal to 500 mm?, e.g. less
than or equal to 450 mm?, e.g. less than or equal to 400 mm?,
e.g. less than or equal to 350 mm?, e.g. less than or equal to
300 mm?>.

[0053] In various embodiments, at least one of the first
terminal region and the second terminal region of the carrier
may have a size of less than or equal to 5 mm?, e.g less than
or equal to 4 mm?>, e.g less than or equal to 3 mm?, e.g less
than or equal to 2 mm?, e.g less than or equal to 1 mm?, e.g
less than or equal to 0.5 mm?>.

[0054] In various embodiments, the first power transistor
may be arranged on the main region of the carrier such that the
control electrode of the first power transistor is facing away
from the main region of the carrier.

[0055] Invarious embodiments, the control electrode of the
first power transistor may be electrically coupled to one of the
first terminal region and the second terminal region. In vari-
ous embodiments, the control electrode may be electrically
coupled to one of the first terminal region and the second
terminal region by means of a wire, or other suitable types of
electrically coupling structure.
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[0056] In various embodiments, the second power elec-
trode of the first power transistor and the second power elec-
trode of the second power transistor may be electrically
coupled with each other. In various embodiments, the second
power electrode of the first power transistor and the second
power electrode of the second power transistor may be elec-
trically coupled with each other by means of an electrically
conductive coupling structure.

[0057] Invarious embodiments, the coupling structure may
include at least one of a metal and a metal alloy. In various
embodiments, the coupling structure may include at least one
structure selected from a group of structures consisting of: a
clip, aribbon, a wire, a plate, and a conductor track. In various
embodiments, the coupling structure may have a thermal
resistance of 1 K/W or less.

[0058] The electrically conductive coupling structure may
be electrically isolated from any power transistor arrange-
ment external terminals. The power transistor arrangement
external terminals may include leads or pins coupled to the
carrier, for example.

[0059] In accordance with various embodiments, one or
both of the first power transistor and the second power tran-
sistor may include a MOSFET, a JFET, an IGBT, or a bipolar
transistor.

[0060] In accordance with various embodiments, the first
power transistor may be a High Electron Mobility Transistor
(HEMT), such as a GaN (Gallium Nitride) HEMT, a SiC
(Silicon Carbide) HEMT, or a High-voltage Silicon HEMT.
In accordance with various embodiments, the second power
transistor may be a low-voltage (e.g., smaller than 200V)
metal oxide semiconductor field effect transistor (p-channel
or n-channel), such as a SFET (silicon field effect transistor).

[0061] In various embodiments, the first power transistor
and the second power transistor are connected in a cascade
circuit arrangement, or may be connected in a half bridge
circuit arrangement.

[0062] In accordance with various embodiments, the con-
trol electrode of the first power transistor and the control
electrode of the second power transistor may be one of the
gate electrode of MOSFET, JFET or IGBT transistors, and the
base electrode of bipolar transistors.

[0063] In accordance with various embodiments, the sec-
ond power electrode of the first power transistor may be one
of the source electrode of a MOSFET or JFET transistor and
the emitter electrode of an IGBT or bipolar transistor. The
second power electrode of the second power transistor may be
one of the drain electrode of a MOSFET or JFET transistor,
and the collector electrode of an IGBT or bipolar transistor.
The first power transistor and the second power transistor,
having their respective second power electrode electrically
coupled with each other (e.g. through the electrically conduc-
tive coupling structure), may form a cascode circuit or a half
bridge circuit.

[0064] In various embodiments, the carrier may be a lead-
frame structure, which may be made of a metal or a metal
alloy, e.g. a material selected from a group consisting of:
copper (Cu), iron nickel (FeNi), steel, and the like. In various
embodiment, the main region may be a leadframe. The first
terminal region may be a first lead of the leadframe structure.
The second terminal region may be a second lead of the
leadframe structure.
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[0065] In an embodiment, the power transistor arrange-
ment may have a size of about 1 mm*1 mm. In a further
embodiment, the power transistor arrangement may have a
size of about 20 mm*20 mm.

[0066] Various embodiments further provides a package
including a power transistor arrangement. The power transis-
tor arrangement may include a carrier including at least a
main region and a first terminal region and a second terminal
region, the main region, the first terminal region and the
second terminal region being electrically isolated from each
other; a first power transistor having a control electrode and a
first power electrode and a second power electrode, the first
power transistor being arranged on the main region of the
carrier such that the first power electrode of the first power
transistor is facing towards the main region of the carrier and
is electrically coupled to the main region of the carrier; a
second power transistor having a control electrode and a first
power electrode and a second power electrode, the second
power transistor being arranged on the first terminal region
and the second terminal region such that the control electrode
of'the second power transistor and the first power electrode of
the second power transistor are facing towards the terminal
regions of the carrier. The control electrode of the second
power transistor may be electrically coupled to the first ter-
minal region of the carrier, and the first power electrode of the
second power transistor may be electrically coupled to the
second terminal region of the carrier.

[0067] In various embodiments, the package may be con-
figured as a through hole package. In various embodiments,
the package may be configured as a surface mount device
(SMD) package.

[0068] While the invention has been particularly shown and
described with reference to specific embodiments, it should
be understood by those skilled in the art that various changes
in form and detail may be made therein without departing
from the spirit and scope of the invention as defined by the
appended claims. The scope of the invention is thus indicated
by the appended claims and all changes which come within
the meaning and range of equivalency of the claims are there-
fore intended to be embraced.

What is claimed is:

1. A power transistor arrangement, comprising:

a carrier comprising at least a main region and a first
terminal region and a second terminal region, the main
region, the first terminal region and the second terminal
region being electrically isolated from each other;

afirst power transistor having a control electrode and a first
power electrode and a second power electrode, the first
power transistor being arranged on the main region of
the carrier such that the first power electrode of the first
power transistor is facing towards the main region of the
carrier and is electrically coupled to the main region of
the carrier;

a second power transistor having a control electrode and a
first power electrode and a second power electrode,

the second power transistor being arranged on the first
terminal region and the second terminal region such that
the control electrode of the second power transistor and
the first power electrode of the second power transistor
are facing towards the terminal regions of the carrier,

wherein the control electrode of the second power transis-
tor is electrically coupled to the first terminal region of
the carrier, and wherein the first power electrode of the
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second power transistor is electrically coupled to the
second terminal region of the carrier.

2. The power transistor arrangement of claim 1,

wherein the main region of the carrier has a size of at least
10 mm?>.

3. The power transistor arrangement of claim 2,

wherein the main region of the carrier has a size of less than
or equal to 300 mm?>.

4. The power transistor arrangement of claim 1,

wherein at least one of the first terminal region and the
second terminal region of the carrier has a size of less
than or equal to 1 mm?.

5. The power transistor arrangement of claim 1,

wherein the second power transistor is a low-voltage metal
oxide semiconductor field effect transistor.

6. The power transistor arrangement of claim 1,

wherein the first power transistor is arranged on the main
region of the carrier such that the control electrode of the
first power transistor is facing away from the main
region of the carrier.

7. The power transistor arrangement of claim 1,

wherein the control electrode of the first power transistor is
electrically coupled to one of the first terminal region
and the second terminal region.

8. The power transistor arrangement of claim 7,

wherein the control electrode of the first power transistor is
electrically coupled to one of the first terminal region
and the second terminal region by means of a wire.

9. The power transistor arrangement of claim 1,

wherein the first power transistor is a High Electron Mobil-
ity Transistor.

10. The power transistor arrangement of claim 9,

wherein the High Electron Mobility Transistor is one of a
Gallium Nitride High Electron Mobility Transistor, a
Silicon Carbide High Electron Mobility Transistor, and
a High-voltage Silicon High Electron Mobility Transis-
tor.

11. The power transistor arrangement of claim 1,

wherein the second power electrode of the first power
transistor and the second power electrode of the second
power transistor are electrically coupled with each other.

12. The power transistor arrangement of claim 11,

wherein the second power electrode of the first power
transistor and the second power electrode of the second
power transistor are electrically coupled with each other
by means of an electrically conductive coupling struc-
ture.

13. The power transistor arrangement of claim 12,

wherein the coupling structure comprises at least one of a
metal and a metal alloy.

14. The power transistor arrangement of claim 12,

wherein the coupling structure comprises at least one struc-
ture selected from a group of structures consisting of:
a clip;
a ribbon;
a wire;
a plate; and
a conductor track.

15. The power transistor arrangement of claim 1,

wherein the carrier is a leadframe structure;

wherein the main region is a leadframe;

wherein the first terminal region is a first lead of the lead-
frame structure; and
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wherein the second terminal region is a second lead of the of'the first power transistor is facing towards the main
leadframe structure. region of the carrier and is electrically coupled to the
16. The power transistor arrangement of claim 1, main region of the carrier;
wherein the first power transistor and the second power a second power transistor having a control electrode and
transistor are connected in a cascade circuit arrange- a first power electrode and a second power electrode,
ment. the second power transistor being arranged on the first
17. The power transistor arrangement of claim 1, terminal region and the second terminal region such
wherein the first power transistor and the second power that the control electrode of the second power transis-
transistor are connected in a half bridge circuit arrange- tor al}d the first power electrode ofthe. second. power
ment. transistor are facing towards the terminal regions of
18. A package, comprising: the carrier,
a power transistor arrangement, comprising; wherein the control electrode of the second power tran-
a carrier comprising at least a main region and a first sistor 1s electrlgally coupled fo the first terminal
terminal region and a second terminal region, the region of the carrier, and wherein t.he ﬁr.st power.elec-
main region, the first terminal region and the second trode of the second power transistor is electrically
terminal region being electrically isolated from each coupled to the sec.ond terminal region of the carrier.
other: 19. The package of claim 18,
a first power transistor having a control electrode and a gzni%%ured ell(s a thrFulgl.l hollg package.
first power electrode and a second power electrode, nﬁ e pZC ageo rfC am 18, devi "
the first power transistor being arranged on the main configured as a surface mount device package.
region of the carrier such that the first power electrode L
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