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A Semiconductor component is described. In one embodi 
ment, the Semiconductor component includes a Semiconduc 
tor body with a first side and a second side. A drift Zone is 
provided, which is arranged in the Semiconductor body 
below the first side and extends in a first lateral direction of 
the Semiconductor body between a first and a Second doped 
terminal Zone. At least one field electrode is provided, which 
is arranged in the drift Zone, extends into the drift Zone 
proceeding from the first Side and is configured in a manner 
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LATERAL SEMCONDUCTOR COMPONENT 
WITH A DRIFT ZONE HAVING AT LEAST ONE 

FIELD ELECTRODE 

FIELD OF THE INVENTION 

0001. The present invention relates to a lateral semicon 
ductor component. 

BACKGROUND 

0002 Lateral semiconductor components having a drift 
path running in the lateral direction of the Semiconductor 
body and having a current path thus running in the lateral 
direction are generally known. Such components may be 
formed both as bipolar components, Such as diodes or 
IGBTs, for example, or as unipolar components, Such as 
MOSFETs or Schottky diodes, for example. 
0003. In the case of diodes, the two terminal Zones are 
doped complementarily and the drift Zone or base Zone is 
doped by the same conduction type as one of the terminal 
Zones, but more weakly. The two complementarily doped 
terminal Zones form the anode and cathode Zones of the 
diode. 

0004. In the case of a MOS transistor, a first terminal 
Zone Serving as Source Zone and of the Same conduction type 
as the Second terminal Zone Serving as drain Zone is present, 
the Source Zone being Separated from the drift Zone by 
means of a body Zone of the Second conduction type. Agate 
electrode formed in a manner insulated from the Semicon 
ductor Zones Serves for forming a conducting channel in the 
body Zone between the source Zone and the drift Zone. The 
Source Zone and the drain Zone are of the same conduction 
type in the case of a MOSFET, while the source Zone, or 
emitter Zone, and the drain Zone, or collector Zone, are doped 
complementarily in the case of an IGBT 
0005 What is crucial for the dielectric strength of Such 
components, that is to Say for the maximum Voltage that can 
be applied between their terminal Zones before a Voltage 
breakdown occurs, is the configuration, here in particular the 
doping and dimensioning in the lateral direction, of the drift 
Zone. The drift Zone takes up the majority of the applied 
Voltage in the case of Such components in the blocking State, 
that is to Say in the case of a diode when a Voltage is applied 
which reverse-biases the pnjunction between the anode and 
the drift Zone, and in the case of a MOS transistor when a 
load path Voltage is applied and the gate electrode is not 
driven. A reduction of the dopant concentration of the drift 
Zone or a lengthening of the drift Zone in the current flow 
direction increases the dielectric Strength, but is detrimental 
to the on resistance. 

0006. In accordance with the compensation principle, in 
order to reduce the on resistivity of Such lateral components, 
it is known from DE 19958 151A1 or DE 198 40 032 C1 
to provide a compensation Structure with complementarily 
doped Zones arranged adjacent in the drift Zone, which are 
mutually depleted of charge carriers in the off-State case. 
This results in the possibility of doping the drift Zone more 
highly with the dielectric Strength remaining the same, as a 
result of which the on resistance decreases. 

0007. These complementarily doped Zones that in each 
case extend in elongated fashion in the lateral direction of 
the Semiconductor body between the terminal Zones may be 
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fabricated for example by Successive deposition of respec 
tively complementarily doped epitaxial layers. Such a con 
Struction principle is cost-intensive, however, Since a plu 
rality of epitaxy StepS and one to two masked dopant 
implantations per epitaxial layer are required. 

0008. In the case of vertical semiconductor components, 
for the purpose of reducing the on resistance, it is addition 
ally known to provide at least one field electrode running in 
the vertical direction of the Semiconductor body in a manner 
insulated from the drift Zone, Said field electrode being at a 
defined potential. In the off-State case, Said field electrode 
likewise compensates for charge carriers in the drift Zone, 
which results in the possibility of doping the drift zone of the 
component more highly compared with components without 
Such a field electrode, with the dielectric Strength remaining 
the same, which in turn leads to a reduction of the on 
resistance. 

0009 U.S. Pat. No. 4,941,026 describes such a vertical 
component with a field electrode that is at a fixed potential. 
Semiconductor components with a field electrode arranged 
in the drift Zone are described, moreover, in U.S. Pat. No. 
6,717,230 B2 or U.S. Pat. No. 6,555,873 B2. 

SUMMARY 

0010. In one embodiment, the present invention provides 
a lateral Semiconductor component having a drift Zone 
which has a reduced on resistivity and can be fabricated 
Simply and cost-effectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011. The present invention is explained in more detail 
below on the basis of exemplary embodiments in figures. 

0012 FIG. 1 illustrates a first exemplary embodiment of 
a Semiconductor component formed as a lateral field-effect 
transistor with a field plate arranged in a drift Zone. 

0013 FIG. 2 illustrates an exemplary embodiment of a 
Semiconductor component formed as a lateral diode with a 
field plate arranged in a drift Zone. 

0014 FIG. 3 illustrates an exemplary embodiment of a 
lateral Semiconductor component formed as a lateral Schot 
tky diode with a field plate arranged in a drift Zone. 

0015 FIG. 4 illustrates a second exemplary embodiment 
of a Semiconductor component formed as a lateral field 
effect transistor. 

0016 FIG. 5 illustrates a component that is modified 
relative to the component in FIG. 4. 

0017 FIG. 6 illustrates a component in accordance with 
a further modification of a Semiconductor component in 
accordance with FIG. 4. 

0018 FIG. 7 illustrates a lateral semiconductor compo 
nent according to the invention with a plurality of field 
electrodes arranged at a distance from one another in a drift 
Zone, Said field electrodes being at different potentials in the 
off-state case of the component. 

0019 FIG. 8 illustrates a modification of the component 
illustrated in FIG. 7. 
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0020 FIG. 9 illustrates a semiconductor component with 
a field electrode arrangement for Setting the breakdown site 
in the lateral direction. 

0021 FIG. 10 illustrates a further semiconductor com 
ponent with a field electrode arrangement for Setting the 
breakdown site in the lateral direction. 

0022 FIG. 11 illustrates a cross section through a semi 
conductor component with a field electrode arrangement for 
Setting the breakdown site in the vertical direction. 
0023 FIG. 12 illustrates a cross section through a semi 
conductor component with a doping that is increased or 
reduced locally in the drift Zone for the purpose of Setting the 
breakdown site in the vertical direction. 

0024 FIG. 13 illustrates a lateral semiconductor compo 
nent in accordance with FIG. 7 with a discharge structure in 
accordance with a first exemplary embodiment. 
0.025 FIG. 14 illustrates a lateral semiconductor compo 
nent in accordance with FIG. 7 with a discharge structure in 
accordance with a Second exemplary embodiment. 
0.026 FIG. 15 illustrates a lateral semiconductor compo 
nent in accordance with FIG. 7 with a discharge structure in 
accordance with a third exemplary embodiment. 
0.027 FIG. 16 illustrates a plan view of preferred geom 
etries for field electrodes in the case of the Semiconductor 
component illustrated in FIG. 15. 
0028 FIG. 17 illustrates a method for fabricating field 
electrodes in accordance with FIG. 16. 

0029 FIG. 18 illustrates a cross section through a semi 
conductor component in accordance with FIG. 7 with a 
drive electrode extending into the Semiconductor body in the 
Vertical direction. 

0030 FIG. 19 illustrates a modification of the component 
in accordance with FIG. 18. 

0.031 FIG. 20 illustrates a detail from a corner region of 
a lateral Semiconductor component according to the inven 
tion, with a corner Structure in accordance with a first 
exemplary embodiment. 
0.032 FIG. 21 illustrates a detail from a corner region of 
a lateral Semiconductor component according to the inven 
tion, with a corner Structure in accordance with a Second 
exemplary embodiment. 
0.033 FIG. 22 illustrates a detail from a corner region of 
a lateral Semiconductor component according to the inven 
tion, with a corner Structure in accordance with a third 
exemplary embodiment. 
0034 FIG. 23 illustrates a detail from a corner region of 
a lateral Semiconductor component according to the inven 
tion, with a corner Structure in accordance with a fourth 
exemplary embodiment. 
0.035 FIG. 24 illustrates a detail from a corner region of 
a lateral Semiconductor component according to the inven 
tion, with a corner Structure in accordance with a fifth 
exemplary embodiment. 
0.036 FIG. 25 illustrates a detail from a corner region of 
a lateral Semiconductor component according to the inven 
tion, with a corner Structure in accordance with a sixth 
exemplary embodiment. 
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0037 FIG. 26 illustrates a plan view of a semiconductor 
component having a first and Second terminal Zone with an 
intermeshing comblike Structure. 

DETAILED DESCRIPTION 

0038. In one embodiment, the semiconductor component 
according to the invention comprises a Semiconductor body 
with a first Side and a Second Side, and also a drift Zone, 
which is arranged in the semiconductor body below the first 
Side and extends in a first lateral direction of the Semicon 
ductor body between a first and a Second doped terminal 
Zone. In this embodiment, at least one field electrode is 
arranged in the drift Zone, Said field electrode extending into 
the drift Zone proceeding from the first Side and being 
arranged in a manner electrically insulated from the Semi 
conductor body. 

0039. In this embodiment, the dimensions of the field 
electrode in the vertical direction of the semiconductor body 
preferably approximately correspond to the dimensions of 
the drift Zone in the vertical direction of the semiconductor 
body. 

0040. In contrast to a compensation structure with a 
plurality of respectively complementarily doped Semicon 
ductor Zones arranged adjacent to one another, Such a field 
plate which extends into the drift Zone proceeding from the 
first Side can be produced simply and cost-effectively. Thus, 
in the Simplest case for producing Such a field plate, it is 
necessary merely to produce a trench in the drift Zone 
proceeding from the first Side, to produce an insulation layer 
on the trench sidewalls, and to fill the trench with an 
electrode material. 

0041 When the component is in the off state, said field 
plate which comprises an electrically conductive material, 
for example a metal or a highly doped Semiconductor 
material, and is insulated from the drift Zone partly com 
pensates for the charge carriers present in the drift Zone. This 
results in the possibility of doping the drift Zone more 
highly-with the dielectric Strength of the component 
remaining the same-than in the case of a lateral component 
without Such a field electrode, and thus of reducing the on 
resistance. In order to achieve this compensation effect, the 
at least one field plate, depending on the embodiment, is put 
at one of the potentials of the terminal Zones or at a potential 
derived from the potential conditions in the drift Zone. 
0042 Preferably, at least two field electrodes arranged at 
a distance from one another are present in a Second lateral 
direction essentially running perpendicular to the first lateral 
direction, thereby achieving an improved compensation 
effect in the Section of the drift Zone between in each case 
two adjacent field electrodes. 

0043. The at least one field electrode is preferably formed 
in plate-type fashion and extends in its longitudinal direction 
along the first lateral direction in the drift Zone. In the 
Vertical direction, this plate-type field electrode preferably 
extends into the Semiconductor body approximately as far as 
the drift Zone. 

0044) In one embodiment, the field electrode is electri 
cally coupled to one of the two terminal Zones, as a result of 
which the field plate is always at a defined potential pre 
Scribed by the respective terminal potential. 



US 2006/0006386 A1 

0.045. In order to increase the compensation effect, one 
embodiment of the invention provides for a plurality of field 
electrodes arranged at a distance from one another in the first 
lateral direction to be provided in the drift Zone, said field 
electrodes preferably being at different potentials. 
0046) These different potentials are chosen such that, in 
the off-State case of the component, if there is a rise in the 
potential in the drift Zone proceeding from one of the 
terminal Zones in the lateral direction, the potential of the 
field electrodes rises from field electrode to field electrode in 
order to achieve, for all the field electrodes, an as far as 
possible identical Voltage loading on the insulation layer 
Surrounding them. 
0047 These different potentials may be generated for 
example by a Zener diode chain with intermediate taps that 
is arranged between the first and Second terminal Zones. 
Such a Zener diode chain and its realization is described for 
example in DE 19954 600 C1, to which reference is made 
in this respect. 
0.048 One embodiment of the invention provides for the 
at least one field plate to be coupled to a Semiconductor Zone 
doped complementarily with respect to the drift Zone, Said 
Semiconductor Zone being arranged in floating fashion in the 
drift Zone, this Semiconductor Zone preferably being situated 
at the level of the field electrode in the first lateral direction. 

0049. In the component, a space charge Zone forms in the 
drift Zone when a reverse Voltage is applied, and propagates 
in the lateral direction as the reverse Voltage increases. In the 
off-state case, the at least one Semiconductor Zone arranged 
in floating fashion in the drift Zone has the effect that the 
electrically conductive field electrode that is assigned to it 
and is insulated from the drift Zone assumes a potential 
corresponding to the potential of the Space charge Zone at the 
position of the floating Semiconductor Zones. On the basis of 
the fact that the floating Semiconductor Zone is situated in 
the region of the position of the field electrode in the lateral 
direction, the dielectric Strength of the insulation layer 
Surrounding the field electrode only has to be as large as the 
voltage difference in the drift zone between the position of 
the floating Semiconductor Zone and the position in the 
region of that point of the field electrode which is the 
furthest away in the lateral direction. If Said Semiconductor 
Zone arranged in floating fashion is situated just beside the 
field electrode in the first lateral direction, then the maxi 
mum voltage that occurs between the field electrode and the 
Surrounding drift Zone corresponds to the Voltage drop along 
the field electrode in the drift Zone. 

0050. In the embodiment in which a plurality of field 
electrodes arranged at a distance from one another in the first 
lateral direction are present, the field electrodes are in each 
case assigned a Semiconductor Zone arranged in floating 
fashion in the drift Zone, Said Semiconductor Zone being 
Situated in the region of the position of the assigned field 
electrode. 

0051. The at least one field electrode is preferably con 
nected via a terminal contact arranged above the first Side to 
the Semiconductor Zone arranged in floating fashion in the 
drift Zone, Said Semiconductor Zone in this case adjoining the 
first side. 

0.052) If the drift Zone of the component has been doped 
for example by means of a diffusion method, then the charge 
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carrier concentration usually decreases proceeding from the 
first side in the vertical direction of the drift Zone. In order 
to optimize the field profile of the electric field in this case, 
the field electrode preferably tapers in the vertical direction 
of the Semiconductor body proceeding from the first Side, or 
the width of a trench in which the electrode is arranged 
decreases with increasing depth. In this case, the thickness 
of the insulation layer Surrounding the field plate preferably 
remains the same at all points. 
0053 AS explained above, the voltage loading on an 
insulation layer Surrounding the field electrode varies in the 
off-state case owing to the potential that changes along the 
field plate in the drift Zone. In order to avoid voltage 
breakdowns of this insulation layer, the thickness of the 
insulation layer preferably varies in the first lateral direction 
in Such a way that said thickness likewise increases in the 
direction of the increasing Voltage loading. 

0054. In an embodiment with at least two field electrodes 
arranged at a distance from one another in the Second lateral 
direction of the component, additional measures are prefer 
ably taken in order to define the profile of the electric fields 
in the drift Zone and in this case in particular the “breakdown 
location' from which a Voltage breakdown proceeds in the 
event of the maximum reverse Voltage of the component 
being reached. In the event of Voltage breakdown, an 
avalanche effect occurs in which charge carriers, that is to 
Say electrons and holes, generate further charge carriers on 
account of the high electric field strength in the drift Zone. 
The properties of the component are dependent on the 
distance covered by the charge carriers in the event of 
avalanche breakdown up to the respective terminal Zone of 
complementary polarity to the charge carriers, and are thus 
dependent on the position of the breakdown location in the 
drift zone. This location preferably lies in the center of the 
drift Zone in the first lateral direction. 

0055. The position of the breakdown location can be set 
by means of a Suitable geometry or positioning of the at least 
two field electrodes, from which a local field boosting 
results. One embodiment in this case provides for the two 
field electrodes to be formed in plate-type fashion, at least 
one of the electrodes being arranged obliquely relative to the 
first lateral direction, which defines the main current flow 
direction in the drift Zone. On account of the oblique 
arrangement of at least one of the electrodes, the distance 
between the two field electrodes varies in the main current 
direction, the breakdown Site being present in the drift Zone 
in the region of the Smallest distance at which the largest 
field boosting is present. 

0056. A further embodiment provides for at least one of 
the field electrodes to have a projection extending in the 
Second lateral direction in order to reduce the distance from 
the adjacent field electrode locally in the region of Said 
projection, and thereby to obtain a boosting of the electric 
field in Said region. 

0057 The field profile in the lateral direction can also be 
Set by way of the thickness of the insulation layer Surround 
ing the field plate, or by way of the doping of the drift Zone 
in the first lateral direction of the component. 
0058. In a corresponding manner, the breakdown site in 
the Vertical direction of the component may be set by means 
of the geometry of two adjacent field plates or by means of 
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the doping of the drift Zone in the Vertical direction, the 
breakdown site preferably lying at a distance from the first 
Side of the component in the depth. 
0059 For this purpose, one embodiment provides for the 
field electrode to be widened with increasing depth, in order 
thereby to reduce the distance between two adjacent field 
electrodes in the depth of the component and thereby to 
define the breakdown site. 

0060 A further embodiment provides for varying the 
doping in the vertical direction of the component for the 
purpose of Setting the breakdown site, and in this case for 
achieving a boosting of the electric field at a desired position 
in particular by means of a locally increased or reduced 
effective doping concentration. The local variation of the 
doping may be effected for example by means of an implan 
tation of dopant atoms of the same conduction type or of the 
complementary conduction type with respect to the drift 
Zone, and, if desired, an outdiffusion of the implanted charge 
carriers. 

0061. By means of a locally increased or reduced effec 
tive doping of the drift Zone, it is possible to Set not only the 
position of the breakdown site in the vertical direction but 
also, of course, the position of the breakdown site in the 
lateral direction. 

0.062. In one embodiment, the component with the drift 
Zone extending in the lateral direction of the Semiconductor 
body is formed such that both the first and the second 
terminal Zone can be contact-connected at the first Side of the 
component. A further embodiment provides for the possi 
bility of contact-connecting the first terminal Zone at the first 
Side of the Semiconductor body and the Second terminal 
Zone at the Second Side of the Semiconductor body, Said 
Second Side being remote from the first Side. In this case, the 
Second terminal Zone extends into the Semiconductor body 
in the Vertical direction of the component and adjoins a 
Semiconductor Zone of the same conduction type in the 
region of the Second Side of the Semiconductor body, Said 
Semiconductor layer Serving as a terminal for the Second 
terminal Zone. 

0.063. The present invention can be applied to any desired 
lateral Semiconductor components which have a drift Zone 
for taking up a Voltage in the off-State case. Thus, one 
embodiment provides for the component to be formed as a 
diode. 

0064. In this case, the first and second terminal Zones 
between which the drift Zone extends are doped comple 
mentarily with respect to one another. 

0065. A further embodiment provides for the component 
to be formed as a field-effect transistor, in particular as a 
MOSFET or an IGBT. In the case of such a component, a 
first terminal Zone is present which is of the same conduction 
type as the drift Zone, a complementarily doped channel 
Zone being arranged between Said first terminal Zone and the 
drift Zone. A drive electrode arranged in a manner insulated 
from the Semiconductor body is present adjacent to Said 
channel Zone. 

0.066. In one embodiment, this drive electrode is arranged 
above the first side of the semiconductor body and, in a 
further embodiment, extends into the Semiconductor body in 
the vertical direction. The first terminal Zone forms a MOS 
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FET's Source Zone and an IGBT's emitter Zone, while the 
Second terminal Zone forms a MOSFET's drain Zone and an 
IGBTs collector Zone. Said second terminal Zone is of the 
Same conduction type as the first terminal Zone in the case 
of a MOSFET and doped complementarily with respect to 
the first terminal Zone in the case of an IGBT. 

0067. In the figures, unless specified otherwise, identical 
reference Symbols designate identical Semiconductor 
regions and parts with the same meaning. 
0068 FIG. 1 illustrates a first exemplary embodiment of 
a lateral Semiconductor component according to the inven 
tion, which is formed as a field-effect transistor, FIG. 1a 
illustrating the component in Side View in croSS Section and 
FIG. 1b illustrating a cross section through the sectional 
plane A-A depicted in FIG. 1a. The component comprises a 
semiconductor body 100 with a first side 101, which forms 
the front Side in the example illustrated, and a Second Side 
102, which forms the rear side in the example illustrated. In 
the region of the front side 101, first and second doped 
terminal Zones 20, 30 are introduced into the semiconductor 
body 100, and form a MOSFET's source Zone and drain 
Zone and an IGBT's emitter Zone and collector Zone. In a 
first lateral direction of the Semiconductor component body 
100, which runs between the first and second terminal Zones 
20, 30, a drift Zone 40 extends between said terminal Zones, 
a channel Zone or body Zone 60 doped complementarily with 
respect to the first Zone 20 and the drift zone 40 being 
arranged between the first Zone 20 and the drift zone 40. A 
drive electrode 70 is present in a manner insulated from the 
semiconductor body 100 and adjacent to the body Zone 60, 
which drive electrode forms the gate electrode of the com 
ponent and is arranged above the front side 101 of the 
component in the exemplary embodiment illustrated. 
0069. In the example, the semiconductor region forming 
the drift Zone 40 of the component is arranged above a 
semiconductor substrate 10, which is preferably doped 
complementarily with respect to the drift Zone 40 and forms 
the rear side 102 of the semiconductor body 100. It should 
be pointed out that the dimensions in FIG. 1a are not true 
to scale. The semiconductor substrate 10 is usually substan 
tially thicker than the drift Zone 40, the semiconductor 
region forming the drift Zone 40 being fabricated by means 
of an epitaxy method on the semiconductor substrate 10. 
0070 The component furthermore comprises a plurality 
of field plates 50, 50', which are arranged in the drift Zone 
40, are formed in plate-type fashion, extend into the drift 
Zone 40 proceeding from the front side 101 and are insulated 
from the drift Zone 40 and the semiconductor body 100 by 
means of insulation layerS 52. 
0071 AS can be gathered from the illustration in FIG.1b, 
in particular, the first terminal Zone 20, the body Zone 60, the 
gate electrode 70 and the second terminal Zone 30 extend in 
elongate fashion in a Second lateral direction running per 
pendicular to the first lateral direction. In the first lateral 
direction, in the case of the exemplary embodiment in 
accordance with FIG. 1, in each case only one field plate is 
arranged between the terminal Zones in the drift Zone, while 
in the Second lateral direction a plurality of Such field plates 
are present at a distance from one another. 
0072 The at least one field plate 50 is preferably con 
nected to the first or second terminal Zone 20, 30 or to the 
gate electrode 70 in a manner that is not specifically illus 
trated. 
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0.073 With the component in the off state, that is to say 
when no drive potential is present at the gate electrode 70 
and a Space charge Zone forms proceeding from the pn 
junction between the body Zone 60 and the drift Zone 40, the 
field plate 50, which is at a defined potential, effects a partial 
compensation of the charge carriers present in the drift Zone 
40. On account of this partial compensation of the charge 
carriers in the drift Zone 40, the component in accordance 
with FIG. 1 affords the possibility of doping the drift Zone 
more highly than in the case of conventional lateral com 
ponents, without this resulting in a reduction of the dielectric 
Strength of the component. 

0.074 The principle explained functions both in the case 
of field-effect transistors that are formed as MOSFETs and 
in the case of field-effect transistors that are formed as 
IGBTs. In the case of a MOSFET, the source Zone 20 and the 
drain Zone 30 are of the same conduction type as the drift 
Zone 40, the drift Zone 40 being doped more weakly than the 
Source Zone 20 and the drain Zone 30. Said Zones 20, 30 and 
the drift Zone 40 are n-doped in the case of an n-conducting 
MOSFET. In the case of a component formed as an IGBT, 
the first terminal Zone 20 serves as emitter Zone, which is 
usually n-doped, while the second terminal Zone 30, which 
is doped complementarily with respect to the emitter Zone 
20, forms the collector Zone of the component. The drift 
Zone 40 is doped by the same conduction type as the emitter 
Zone 20, but more weakly. 

0075 With the component in the off state, there is a 
voltage drop present in the drift Zone 40 between the channel 
Zone 60 and the second terminal Zone 30. Assuming that the 
field plate 50 is at the same potential as the first Zone 20, the 
Voltage loading on an insulation layer 52 Surrounding the 
field plate 50 increases as the distance from the body Zone 
60 increases. In order to avoid a voltage breakdown, the field 
plate and the insulation layer Surrounding it are preferably 
coordinated with one another Such that the thickness of the 
insulation layer increases in the direction of the Second 
terminal Zone 30, as is illustrated for the field plate 50' in 
FIG. 1b. Said field plate 50' runs in wedge-shaped fashion 
in the first lateral direction of the component. This wedge 
shaped field plate 50' is arranged in a trench which is 
essentially rectangular in plan view and whose Side walls are 
covered with the insulation layer 52". On account of the 
wedge-shaped geometry of the field plate 50' and the rect 
angular geometry of the trench, the insulation layer 52 
between the field plate 50' and the drift Zone 40 surrounding 
the trench of the field plate consequently has a thickness that 
increases in the direction of the second terminal Zone 30. 

0.076 AS is illustrated in FIG. 1c, which shows a section 
in the sectional plane F-F depicted in FIG. 1b, the plate-type 
field plate 50 is preferably formed such that it tapers in the 
Vertical direction of the Semiconductor body proceeding 
from the front side 101. The same may correspondingly hold 
true for the trench in which the field plate 50 is arranged, 
which results in a thickness of the insulation layer 52 which, 
considered in the vertical direction, is approximately of the 
Same thickness at all points. 

0.077 FIG. 2 illustrates a lateral semiconductor compo 
nent formed as a diode, which differs from the component 
formed as a field-effect transistor and illustrated in FIG. 1 
essentially by the fact that there is no gate electrode present 
and that a first terminal Zone 21 is doped complementarily 
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with respect to the second terminal Zone 30. The first 
terminal Zone 21 is contact-connected by a first terminal 
electrode 22 in a manner corresponding to the first terminal 
Zone 20 in accordance with the component in FIG. 1, while 
the Second terminal Zone 30 is contact-connected by a 
Second terminal electrode 32 in a manner corresponding to 
the second terminal Zone 30 in FIG. 1. An insulation layer 
or passivation layer 72 is applied above the front side 101 of 
the component in a manner corresponding to the component 
in FIG. 1. 

0078. In the exemplary embodiment, the first terminal 
Zone 21 is p-doped and forms the anode Zone of the diode, 
while the second terminal Zone 30, like the drift Zone 40, too, 
is n-doped and forms the cathode Zone of the component. 
0079 When a reverse voltage is applied, that is to say 
when a positive Voltage is applied between the cathode Zone 
30 and the anode Zone 21, a Space charge Zone forms 
proceeding from the pnjunction between the anode Zone 21 
and the drift Zone 40. In this operating state, the field plate 
50, which is preferably at the potential of the anode Zone 21, 
compensates for a portion of the charges present in the drift 
ZOC. 

0080 FIG. 3 illustrates a further exemplary embodiment 
of a lateral Semiconductor component according to the 
invention, which is formed as a Schottky diode and differs 
from the diode illustrated in FIG. 2 essentially by the fact 
that the p-doped anode Zone 21 illustrated in FIG. 2 is 
replaced by a Zone formed from a Schottky metal 80, said 
Schottky metal 80 being introduced into a trench in the 
region of the front side 101 of the semiconductor body 100. 
0081 Further exemplary embodiments of lateral semi 
conductor components according to the invention are 
explained below in FIGS. 4 to 8 on the basis of lateral 
MOSFETs. It should be pointed out that the exemplary 
embodiments below also, of course, apply in a correspond 
ing manner to IGBTs, diodes or Schottky diodes. 
0082 FIG. 4 illustrates an exemplary embodiment of a 
lateral Semiconductor component formed as a field-effect 
transistor. This component in accordance with FIG. 4 differs 
from that illustrated in FIG. 1 essentially by the fact that the 
gate electrode 70 is arranged in a trench extending into the 
semiconductor body 100 in the vertical direction proceeding 
from the front side 101. The gate electrode 70 extends, in a 
manner Surrounded by a gate insulation layer 71, in the 
Vertical direction over approximately the entire depth of the 
drift Zone 40 as far as the semiconductor substrate 10 doped 
complementarily with respect to the drift zone 40. In this 
exemplary embodiment, the body Zone 60 extends right into 
Said Semiconductor Substrate 10 proceeding from the front 
side 101, while the source Zone 20 is completely surrounded 
by the body Zone 60 in the semiconductor body. In the first 
lateral direction, the gate electrode 70 extends, in a manner 
Surrounded by the gate insulation layer 71, from the Source 
Zone 20 through a section of the body Zone 60 right into the 
drift Zone 40. When a suitable drive potential is applied, a 
conducting channel forms along the gate electrode 70 in the 
body Zone 60, which is illustrated by broken lines in FIG. 
4b. 

0083. In the exemplary embodiment in accordance with 
FIG. 4, the gate electrode 70 and the field plate 50 are 
arranged in a common trench, the field plate 50 directly 
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adjoining the gate electrode 70 and thus being at the same 
potential as the gate electrode 70. The insulation layer 52 
surrounding the field plate 50 is thicker than the gate 
insulation layer 71. Of course, in this exemplary embodi 
ment as well, the field plate 50 may be formed in wedge 
shaped fashion in the first lateral direction in a manner 
corresponding to the field plate 50' illustrated in FIG. 1b. 
0084 FIG. 5 illustrates a plan view of a modification of 
the component in accordance with FIG. 4, the component in 
accordance with FIG. 5 differing from that illustrated in 
FIG. 4 by the fact that the gate electrode 70 and the field 
plate 50 are isolated from one another by an insulation layer 
53. In this exemplary embodiment, the field plate 50 is put 
at the potential of the Source Zone 20, for example. 
0085. In the case of the exemplary embodiments in 
accordance with FIGS. 1 to 5, the first and second terminal 
Zones 20, 30 can in each case be contact-connected via 
terminal electrodes 22, 32 at the front side 101 of the 
semiconductor body 100. The component in accordance 
with FIG. 6 differs from this, the construction of this 
component essentially corresponding to that of the compo 
nent in accordance with FIG. 4. In the case of this compo 
nent, the second terminal Zone 30 extends in the vertical 
direction of the semiconductor body 100 through the drift 
Zone 40 and the underlying semiconductor layer 10 doped 
complementarily with respect to the drift zone 40 as far as 
a semiconductor layer 31 in the region of the rear side 102 
of the semiconductor body 100, said semiconductor layer 31 
being of the same conduction type as the Second terminal 
Zone 30 and enabling contact to be made with the second 
terminal Zone 30 via the rear side 102 of the semiconductor 
body 100. The reference symbol 32 in FIG. 6 designates a 
terminal electrode applied to the rear side 102. In the case of 
an n-conducting component, the Semiconductor layer 31 is 
for example a heavily n-doped Semiconductor Substrate to 
which a more weakly p-doped Semiconductor layer 10 and 
the more weakly n-doped drift Zone 40 are applied in the 
epitaxy method. It is furthermore possible to fabricate the 
heavily n-doped Semiconductor layer 31 proceeding from a 
weakly p-doped Semiconductor Substrate 10 by implanting 
n-type dopant atoms into the Semiconductor Substrate 10 
proceeding from the rear side 102 of the semiconductor 
body, in order to produce the heavily n-doped Semiconductor 
Zone 31. 

0.086 FIGS. 7a and 7b illustrate a further exemplary 
embodiment of a lateral field-effect transistor, FIG. 7a 
showing the component in Side view in croSS Section and 
FIG. 7b showing a croSS Section along the Sectional planes 
E-E depicted in FIG. 7a. 
0087. This component comprises a plurality of field 
plates 50A, 50B, 50C-three in the example illustrated 
which are arranged at a distance from one another in the first 
lateral direction in the drift Zone 40 between the first and 
second terminal Zones 20, 30, in the present case between 
the source Zone and the drain Zone. The field plates 50A-50C 
are in each case formed in plate-type fashion and extend into 
the Semiconductor body in the vertical direction, in each 
case Surrounded by an insulation layer 52A-52C, proceeding 
from the front Side 101. 

0088 For a distance d2 between two adjacent trenches in 
a direction transversely with respect to the current flow 
direction in comparison with a distance d4 between two 

Jan. 12, 2006 

trenches arranged Successively in the current flow direction, 
it preferably holds true that d4s. 0.5-d2. 
0089 Semiconductor Zones 90A, 90B, 90C which are 
arranged in each case in floating fashion in the drift Zone 40 
and are doped complementarily with respect to the drift Zone 
40 are present adjacent to the field plates 50A-50C and are 
electrically conductively connected to the field plate 50A, 
50B, 50C that is respectively arranged adjacent. In the 
exemplary embodiment illustrated, these Semiconductor 
Zones 90A, 90B, 90C arranged in floating fashion are 
situated in the region of the front side 101 of the semicon 
ductor body 100 and are connected by means of terminal 
contacts 92A, 92B, 92C, arranged above the front side 101 
of the Semiconductor body, to the respective field electrode 
or field plate 50A, 50B, 50C. The complementarily doped 
semiconductor Zones 90A-90C may also be replaced by 
Semiconductor Zones of the same conduction type as the 
drift Zone 40, these Semiconductor Zones being doped more 
highly than the drift Zone and high enough that they are not 
completely depleted in the off-State case. 
0090 The functioning of these field electrodes 50A-50C 
and of the assigned semiconductor Zones 92A-92C is 
explained below. 
0091. In the off-state case of the component, in the case 
of an n-conducting MOSFET, that is to say when a positive 
Voltage is applied between the drain terminal 32 and the 
Source terminal 22 and when the gate electrode 70 is not 
driven in conducting fashion, a Space charge Zone propa 
gates in the drift Zone 40 proceeding from the body Zone 60 
and propagates in the direction of the drain Zone 30 as the 
reverse Voltage increases. If the Space charge Zone makes 
contact with one of the arranged Semiconductor Zones 
90A-90C, then the field electrode 50A-50C coupled to the 
respective Semiconductor Zone assumes the potential of the 
Space charge Zone at the position of the assigned Semicon 
ductor Zone 90A-90C. 

0092. In order that, in the off-state case, the field elec 
trodes 50A-50C are kept approximately at the potential of 
the Space charge Zone at the level of the field plates 
50A-50C, the semiconductor Zones 90A-90C arranged in 
floating fashion are arranged in the first lateral direction at 
the level of the field plates 50A-50C assigned to them. At the 
level of the assigned floating semiconductor Zone 90A-90C, 
the voltage loading on the insulation layers 52A-52C Sur 
rounding the field electrodes 50A-50C is thus zero, the 
Voltage loading increasing with increasing lateral distance 
from the floating semiconductor Zone 90A-90C. In the 
exemplary embodiment illustrated, in which the floating 
semiconductor Zones 90A-90C are arranged in the lateral 
direction in each case at an end of the field plates 50A, 50B, 
50C, the maximum Voltage loading on the insulation layer 
52 corresponds to the Voltage drop along the assigned field 
electrode 50A-50C in the drift Zone 40. In order to combat 
the Voltage loading increasing in the lateral direction in this 
case, the thickness of the insulation layer 52 preferably 
increases with increasing distance from the floating Semi 
conductor Zone, as is illustrated for field plates 50A, 50B', 
50C in FIG 7b. 

0093. The advantage of the floating semiconductor Zones 
90A-90C is that the field plates 50A, 50B, 50C are in each 
case kept at a potential which is adapted to the potential 
conditions in the drift Zone 40, which results in a low voltage 
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loading on the insulation layer 52A-52C respectively Sur 
rounding the field plates 50A-50B. By virtue of the plurality 
of field plates 50A-50C arranged at a distance from one 
another in the first lateral direction in the drift Zone 40, an 
improved compensation effect is achieved compared with 
the provision of only one Such field plate. The compensation 
principle explained on the basis of the MOSFET illustrated 
in FIGS. 7a and 7b can, of course, also be applied to IGBTs, 
an IGBT being obtained from the component illustrated in 
FIGS. 7a and 7b by doping the second terminal Zone 30 
complementarily with respect to the drift zone 40. If said 
Second terminal Zone is n-doped in the case of an n-channel 
MOSFET, in which it forms the drain Zone thereof, it is 
p-doped in the case of an IGBT. A diode can be obtained 
from the component illustrated in FIGS. 7a, 7b by dispens 
ing with the body Zone 60 and the gate electrode 70, the first 
terminal Zone 20 having to be doped complementarily with 
respect to the n-doped drift Zone 40 in this case. The first 
terminal Zone in this case forms the anode Zone or the p-type 
emitter of the diode, while the second terminal Zone 30 
forms the cathode Zone or the n-type emitter of the compo 
nent. 

0094 FIG. 8 illustrates a further realization possibility 
for the application of different potentials that increase in the 
direction of the drain Zone 30 to the field plates 52A-52C. 
This exemplary embodiment provides for connecting a Zener 
diode chain with Zener diodes Z1, Z2, Z3 between the drain 
Zone 30 and the Source Zone 20, intermediate taps being 
provided which are in each case applied to the field plates 
50A-50C. A possible realization of such a Zener diode chain, 
which is only illustrated diagrammatically in FIG. 8, in a 
lateral semiconductor component is described in DE 19954 
600 C1, to which reference is hereby made. 
0.095. In this case, the field plate 50A nearest to the source 
terminal 20 may be put at Source potential, as is illustrated 
in FIG. 8. Zener diodes Z1-Z3 are respectively connected 
between the terminals of the field plates 50A-50C and 
between the terminal of the field plate 50C nearest to the 
drain Zone 30 and the drain terminal 30, so that the potential 
difference between two adjacent field plates corresponds at 
most to the breakdown Voltage of one of the Zener diodes. 
0096. If the maximum reverse voltage is reached when a 
reverse Voltage is applied to the component, then an ava 
lanche breakdown occurs in the case of which charge 
carriers generated first in the drift Zone 40 generate further 
charge carriers on account of the high field Strength prevail 
ing in the drift Zone 40. Ideally, the site at which such a 
Voltage breakdown first occurs is precisely defined by Suit 
able measures. 

0097 FIG. 9 illustrates an exemplary embodiment of a 
Semiconductor component according to the invention with a 
plurality of field plates 50A, 50B", 50C arranged at a 
distance from one another in the first lateral direction 
between the Source Zone 20 and the drain Zone 30. In the 
Second lateral direction essentially running perpendicular to 
the first lateral direction, a plurality of Such arrangements are 
arranged at a distance from one another, thereby forming a 
plurality of drift Zone Sections lying between in each case 
two field plates 50A, 50B", 50C arranged at a distance from 
one another in the Second lateral direction. 

0098. In the first lateral direction, three field plates in 
each case are arranged at a distance from one another here 
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in the exemplary embodiment. In order to achieve a Voltage 
breakdown as far as possible in the center of the first lateral 
direction in the drift Zone 40, the exemplary embodiment in 
accordance with FIG. 9 provides for the field plates 50B" 
that are arranged at a distance from one another in the 
Second lateral direction in the central region of the drift Zone 
40 in each case to be arranged obliquely with respect to the 
field plate 50B" that is adjacent in the second lateral direc 
tion. The field electrodes 50B" formed in plate-type fashion 
here in each case form an angle of less than 90 with a 
Straight line running in the first lateral direction between the 
Source Zone 20 and the drain Zone 30, those ends of adjacent 
field plates 50B" which face the source Zone 20 or the drain 
Zone 30 in each case being rotated with respect to one 
another. This results in the formation of sections 41, 42, 43 
in the drift Zone 40 in which there is a minimal distance 
between two adjacent field plates 50B". At these positions 
41, 42, 43 in which adjacent field plates 50B" have a 
minimal distance, field boosting occurs when a reverse 
Voltage is applied and finally the Voltage breakdown occurs 
in the event of increasing elevation of the reverse Voltage. 
The charge carriers generated at these positions 41, 42, 43 in 
the event of the Voltage breakdown move in opposite 
directions to the terminal Zones 20, 30 which are in each case 
of opposite polarity to the charge carriers. A Voltage break 
down approximately in the center of the first lateral direction 
of the drift Zone 40 is particularly advantageous because the 
complementary charge carriers, that is to say electrons and 
holes, in this case have to cover approximately identical 
distances to the terminal Zones 20, 30 proceeding from the 
Site of the Voltage breakdown. 
0099. In a further embodiment, it is provided that in the 
Second lateral direction, only every Second field electrode 
50B' is arranged obliquely relative to adjacent field plates, as 
is illustrated by broken lines in FIG. 9. 
0100 What is essential for defining the site of the voltage 
breakdown by means of the geometry of the field electrodes 
is that a distance between two field electrodes arranged at a 
distance from one another in the Second lateral direction is 
reduced locally. 
0101 FIG. 10 illustrates, on the basis of a component 
previously explained in FIG. 7, further possibilities for 
locally reducing the distance between two field electrodes 
arranged at a distance from one another in the Second lateral 
direction. 

0102 Referring to the field electrode designated by the 
reference symbol 50 B1, it is possible to form the field 
electrodes in T-shaped fashion in plan view, as a result of 
which the field plate 50B1 has two projections running in the 
Second lateral direction. The distance to the field electrodes 
50B2 spaced apart in the second lateral direction is reduced 
in the region of Said projections. Such a projection or two 
Such projections may be arranged as in the case of the field 
plate 50B1 at a front end of the field plate in the first lateral 
direction. However, it is also possible to arrange Such a 
projection running in the Second lateral direction at any 
other position of the field plate, as is illustrated in FIG. 10 
on the basis of the field plate 50B2. 
0103) As in the case of the field plates 50B1, 50B2, the 
dimensions of Said projection in the first lateral direction 
may be short in comparison with the dimensions of the field 
plate 50B1,50B2 in the first lateral direction. However, the 
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projection may also extend over a considerable length of the 
field plate, as is illustrated in FIG. 10 on the basis of the field 
plate 50A1. 
0104 Besides the setting of the field profile in the first 
lateral direction, and in this case in particular the Setting of 
the breakdown site, using Suitable geometries of the field 
electrodes, it is also possible, of course, to define the 
breakdown site in the vertical direction of the component by 
means of the geometry of two field electrodes arranged at a 
distance from one another in the Second lateral direction. 

0105. This is illustrated in FIG. 11 on the basis of a 
modification of the component illustrated in FIG. 1. 
Whereas, referring to FIG. 1c, the field electrode in the case 
of one embodiment tapers proceeding from the first side 101 
in order thereby to take account of a doping of the drift Zone 
40 that decreases downwardly, if appropriate, in the case of 
the example in accordance with FIG. 11 for the purpose of 
setting a breakdown site at a distance from the first side 101, 
provision is made for using field electrodes 50 which widen 
downwardly proceeding from the first side 101. 
0106 Besides the geometry of adjacent field electrodes, 

it is also possible to set the position of the breakdown site by 
means of the doping of the drift Zone 40. 
0107 Thus, it is possible, for example, to locally increase 
or reduce the effective doping of the drift Zone 40 at the 
desired breakdown position, preferably between two adja 
cent field electrodes 50. Depending on the distance between 
the two field electrodes, either a local increase or a local 
reduction of the effective doping of the drift zone may lead 
to a boosting of the field strength. In FIG. 12, such a site of 
an effective increase or reduction of the doping of the drift 
Zone 40 is designated by the reference symbol 44. This 
region of increased or reduced doping is at a distance from 
the first side 101. The increase or reduction of the effective 
doping of the drift Zone may be affected by introducing 
charge carriers of the same conduction type or of the 
complementary conduction type with respect to the drift 
Zone 40. The introduction is effected for example by means 
of an implantation method followed, if appropriate, by a 
diffusion Step. 
0108 AS explained, the principle according to the inven 
tion may be applied to any lateral Semiconductor compo 
nents having a drift path. What is essential to this principle 
is the presence of a field electrode extending into the drift 
Zone 40 proceeding from one side of the Semiconductor 
body 100, said field electrode being arranged in a manner 
insulated from the semiconductor body. The insulation 
between the at least one field plate and the Semiconductor 
body may be realized by means of any desired conventional 
insulation materials. Such insulation materials may be semi 
conductor oxides or dielectrics having a low dielectric 
constant. Furthermore, it is also possible to provide a cavity 
between the field plate and the Surrounding drift Zone as the 
insulation layer. 
0109 The field-effect transistors described with reference 
to the previous Figures are in each case formed as field 
effect transistors that effect blocking in the reverse direction, 
i.e. there is no short-circuit present between the Source Zone 
20 and the surrounding body Zone 60. Of course, it is also 
possible to short-circuit the source Zone 20 and the body 
Zone 60 in order to obtain a field-effect transistor with a 
backward diode or freewheeling diode. 
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0110. In the case of the semiconductor component illus 
trated in FIG. 7, in which the field electrodes 50A-50C are 
connected to semiconductor Zones 90A-90C which are 
arranged in floating fashion in the drift Zone 40 and are 
preferably doped complementarily with respect to the drift 
Zone 40, there is the risk that during a Switching operation 
during which the component undergoes transition from the 
blocking State to the conducting State, p-type charge carriers, 
i.e., holes, will not be able to flow into said floating 
semiconductor Zones 90A-90C rapidly enough, the field 
plates 50A-50C thereby being pulled capacitively to a 
negative potential during Switch-on. This negative potential 
brings about a depletion of charges in the drift Zone and can 
Significantly reduce the current flow when the Semiconduc 
tor component is Switched on again, i.e., after a transition 
from the blocking State to the conducting State, until the 
potential of the field plates 50A-50C is increased once again 
by leakage currents. 

0111. In order to avoid this problem, the component 
illustrated in FIGS. 13a and 13b is provided with a dis 
charge structure for the semiconductor Zones 90A-90C 
arranged in floating fashion. In the exemplary embodiment, 
this discharge Structure comprises a Semiconductor Zone 94 
arranged below the front side 101 of the semiconductor body 
100, said semiconductor Zone being doped by the same 
conduction type as the floating Semiconductor Zones 90A 
90C and thus complementarily with respect to the drift Zone 
40 and connecting together the semiconductor Zones 90A 
90C arranged in floating fashion below the front side 101. 
Said Semiconductor Zone 94 is weakly doped in comparison 
with the semiconductor Zones 90A-90C and has a doping 
that is below the breakdown charge of the Semiconductor 
material used. In the case of Silicon, Said breakdown charge 
is approximately 2-10' cmf. 
0.112. With the component in the off state, said weakly 
doped Semiconductor Zone is fully depleted of charge car 
riers, as a result of which the semiconductor Zones 90A-90C 
are floating when the component is in the off State and can 
thus keep the field plates 50A-50C at different potentials 
along the drift path 40. 

0113. With the component in the on state, the weakly 
doped semiconductor Zone 94 connects the otherwise float 
ing Semiconductor Zones (high-impedance) to the potential 
of the first semiconductor Zone 20. For this purpose, the 
weakly doped Semiconductor Zone 94 reaches right into the 
body Zone 60 in Sections in the example, which can be seen 
in particular from the plan view in FIG. 13b, the first 
terminal Zone 20, which forms the Source Zone of the 
MOSFET, and the body Zone 60 being short-circuited to one 
another by the Source electrode 22 in the example. 
0114. It goes without saying that the discharge structure 
illustrated in FIG. 13 can also be applied to diodes, the 
weakly doped Semiconductor Zone 94 that is doped comple 
mentarily with respect to the drift Zone 40 in this case 
reaching as far as the first terminal Zone doped complemen 
tarily with respect to the drift Zone in the case of a diode. 
Reference is made to FIG. 2 with regard to the fundamental 
construction of a diode using the field plate concept accord 
ing to the invention. Furthermore, the discharge Structure 
may also advantageously be applied to JFETs, Schottky 
diodes, IGBTS or other Semiconductor components having a 
field plate Structure explained. 
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0115 The individual field plates 50A-50C may each be 
arranged in Separate trenches, as is illustrated for the field 
plates 50A-50C in the upper part of FIG.13b. Moreover, it 
is also possible to provide a continuous trench in the first 
lateral direction, in which trench the individual field plates 
are arranged at a distance from one another and in a manner 
in each case Surrounded by an insulation layer 52 in the 
Semiconductor body, this being shown in the lower part of 
FIG. 13b by way of example for the field plates 50A'-50C". 

0116. A further exemplary embodiment of a discharge 
Structure that Supports the flowing-away of p-type charge 
carriers from the semiconductor Zones 90A-90C arranged in 
floating fashion is illustrated in FIGS. 14a and 14b. 
0117 This discharge structure comprises electrodes 96A 
96C which are arranged in the insulation layer 72 above the 
front side 101 of the semiconductor body and are insulated 
from the sections of the drift zone 40 that are arranged below 
the front side 101. The dimensions of these electrodes in the 
lateral direction are chosen Such that an electrode 96A-96C 
in each case overlaps two floating Semiconductor Zones 
90A-90C that are adjacent in the lateral direction, one of the 
control electrodes 96A overlapping the body Zone 60 and the 
Semiconductor Zone 90A arranged adjacent to the body Zone 
60. In this case, the control electrode 96A-96C is electrically 
conductively connected via electrically conductive contacts 
95A-95C to one of the Semiconductor Zones 90A-90C which 
it respectively overlaps. In the example, the electrode 96A 
96C is connected to the Semiconductor Zone 90A-90C which 
respectively lies nearer to the second terminal Zone 30. The 
electrode 96A-96C forms a p-conducting MOSFET with the 
two p-doped Semiconductor Zones which it respectively 
overlaps in the lateral direction-that is to Say with two 
floating Semiconductor Zones or with one floating Semicon 
ductor Zone and the body Zone/channel Zone-and the 
intervening Section of the n-doped drift Zone 40. In this case, 
the electrode 96A-96C forms the gate electrode of the 
MOSFET. The p-doped Zone to which the control electrode 
96A-96C is connected forms the drain Zone of the MOSFET. 

0118. The functioning of this discharge structure is 
explained by way of example on the basis of the discharge 
structure formed by the floating semiconductor Zones 90B, 
90C and the control electrode 96C. If the potential at the 
semiconductor Zone 90C lying nearer to the second terminal 
Zone 30 falls below the potential of the semiconductor Zone 
90B by a value corresponding to the threshold voltage of the 
p-conducting MOSFET, then a conducting channel forms in 
the n-doped section of the drift zone 40 lying between the 
semiconductor Zones 90B, 90C, which channel enables a 
current flow until the potential difference has fallen below 
the value of the threshold voltage of the transistor. What is 
thereby achieved overall is that the potential of the semi 
conductor Zone 90C arranged furthest away from the body 
Zone 60 can fall below the potential of the body Zone 60 at 
most by a value corresponding to the product of the number 
of floating semiconductor Zones 90A-90C and the threshold 
voltage of the p-conducting MOSFET. In the example in 
accordance with FIG. 14, the potential of the semiconductor 
Zone 90C may at most fall to a potential which lies below the 
potential of the body Zone 60 by the value of treble the 
threshold voltage of a p-conducting MOSFET. 

0119 With the power component in the off state, if a 
Space charge Zone forms proceeding from the pn junction 
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between the body Zone 60 and the drift Zone 40 in the 
component and the potential in the drift Zone increases 
proceeding from the pn junction in the direction of the 
Second terminal Zone 30, the p-channel transistors of the 
discharge Structure remain turned off, as a result of which the 
semiconductor Zones 90A-90C are reliably floating with the 
power component in the off State. Consequently, the Semi 
conductor Zones 90A-90C can be connected to the body 
Zone only when the power component is in the on State. 
0.120. It goes without saying that the discharge structure 
in accordance with FIG. 14 can also be applied to diodes, in 
which case the electrode arranged directly adjacent to the 
first terminal Zone (the electrode 96A in FIG. 4) overlaps the 
first terminal Zone doped complementarily with respect to 
the drift Zone in the case of a diode. 

0121 A further example of a discharge structure that 
prevents a negative potential at the field plates 50A-50C is 
illustrated in FIG. 15. In this case, provision is made for 
connecting the field plates 50A-50C at least in sections to the 
semiconductor Zone 10 which is arranged below the drift 
Zone 40 and is doped complementarily with respect to the 
drift Zone 40. In the example, the insulation layer 52A-52C 
surrounding the field electrodes 50A-50C has cutouts in 
Sections in the boundary region with respect to the Semi 
conductor Zone 10, through which cutouts sections 55A-55C 
of the field electrodes 50A-50C reach as far as said semi 
conductor Zone 10 and are connected to the latter. More 
highly doped terminal Zones 11A-11C which are of the same 
conduction type as the Semiconductor Zone 10 are preferably 
present in the connection region. 

0122) If, in a manner that is not illustrated, the semicon 
ductor Zone 10 does not directly join the insulation layer 
52A-52C, it is possible to provide connecting Zones in the 
semiconductor body 100 which connect the semiconductor 
Zone 10 and the field electrodes 50A-50C. 

0123. A method for fabricating a field electrode 50 
arranged in the drift Zone 40, which field electrode makes 
contact with the complementarily doped Semiconductor 
Zone 10 lying below the drift Zone 40 and is insulated from 
the drift Zone 40 by an insulation layer 52, is explained 
below with reference to FIGS. 16 and 17. 

0.124. The method explained below is suitable in particu 
lar for fabricating field electrodes 50 whose thickness varies 
in the lateral direction. One example of Such a field electrode 
is a field electrode 50 that is wedge-shaped in plan view, as 
is illustrated in FIG. 16a, or a field electrode that is T-shaped 
in plan view, as is illustrated for example in FIG. 16b. 
0.125. In the case of the method for fabricating such field 
electrodes 50, referring to FIG. 17a, firstly a trench 110 
extending into the Semiconductor body in the vertical direc 
tion proceeding from the front side 101 is fabricated, which 
trench is for example wedge-shaped or T-shaped in plan 
view in accordance with the explanation relating to FIG. 16. 
FIG. 17a shows a cross section through said trench in the 
cross-sectional planes G-G and H-H illustrated in FIG. 16. 
In this case, the Sectional area G-G lies in a region of the 
trench which is hereinafter referred to as the region having 
a normal trench width and in which no terminal contact with 
respect to the underlying Semiconductor Zone 10 is pro 
duced, while the Sectional area H-H lies in a region of the 
trench which is hereinafter referred to as the region having 
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an enlarged trench width in which the terminal contact 55 
with respect to the underlying Semiconductor Zone 10 is 
produced. 
0.126 The trench 110 is fabricated for example by means 
of an etching method using a hard mask 200 applied to the 
front Side 101. 

0127. Referring to FIG. 17b, the fabrication of the trench 
110 is followed by the application of an insulation layer or 
dielectric layer to the side walls and the bottom of the trench 
110. For this purpose, by way of example, an insulation layer 
252 is deposited onto the semiconductor body over the 
whole area, Said insulation layer 252 at the Side walls and at 
the bottom of the trench forming the insulation layer 52 that 
Surrounds the later field electrode 50. 

0128 Referring to FIG. 17c, an electrode layer 250 is 
Subsequently deposited onto Said insulation layer 252, Said 
electrode layer forming a part of the later field electrode 50. 
Said electrode layer 250 is composed of a highly doped 
polysilicon, for example. The thickness of Said deposited 
electrode layer 250 is in this case chosen such that the trench 
present above the insulation layer 252 in the trench region 
having a normal width (cross Section G-G) is completely 
filled. This is achieved by virtue of the fact that the thickness 
of the deposited electrode layer 250 is greater than half the 
width of the trench remaining above the insulation layer 252. 
By contrast, in the region having an enlarged trench width 
(cross Section H-H), a cutout extending in the vertical 
direction of the Semiconductor body remains after the depo 
sition of the electrode layer 250. 
0129 FIG. 17d illustrates a cross section through the 
Semiconductor body after carrying out further method steps 
in which the electrode layer 250 and the insulation layer 252 
were etched anisotropically. In the region having a normal 
trench width (cross section G-G), this has the effect that the 
electrode layer 250 and the insulation layer 252 are removed 
above the front side 101 of the semiconductor body down to 
the hard mask layer 200 and are, if appropriate, etched back 
Somewhat in the region of the trench. In the region having 
an enlarged trench width (croSS Section H-H), too, the 
electrode layer 250 and the insulation layer 252 are removed 
above the hard mask layer 200 and, if appropriate, etched 
back Somewhat in the region of the trench side walls. In 
addition, in this region, the electrode layer 250 and the 
insulation layer 252 are removed at the bottom of the trench 
that remains after the deposition of the electrode layer 250, 
as a result of which the trench reaches as far as the 
underlying Semiconductor Zone 10 after the conclusion of 
the etching process. 
0130. In a manner that is not specifically illustrated, this 
trench is Subsequently filled with electrode material in order 
to complete the field electrode 50 illustrated in plan view in 
FIGS. 16a, 16b. If appropriate, before filling this trench that 
remained after the deposition of the electrode layer 252 and 
reaches as far as the Semiconductor Zone 10 after the etching 
process, at the bottom of Said trench, a highly doped 
Semiconductor Zone 11 of the Same conduction type of the 
Semiconductor Zone 10 is produced in order to achieve a 
low-impedance connection of the field electrode 50 to the 
underlying semiconductor Zone 10. The field electrode is 
completed after this trench that remained is filled with an 
electrode material, for example a highly doped polysilicon. 
0131 The component concept explained above in which 
at least one field electrode 50A-50C is arranged in the drift 
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Zone 40 of the component, Said field electrode being con 
nected to a semiconductor Zone 90A-90C arranged in float 
ing fashion in the drift Zone 40, is suitable, when applied to 
MOSFETs, in particular for such MOSFETs in which the 
gate electrode 70 is arranged in a trench extending into the 
Semiconductor body in the Vertical direction, which has 
already been explained with reference to FIGS. 4 and 5. 
0132 FIG. 18a illustrates in side view a cross section 
through Such a component with a gate electrode 70 extend 
ing into the Semiconductor body in the vertical direction, 
Said gate electrode being insulated from the Semiconductor 
body by an insulation layer 71. FIG. 18b shows this com 
ponent in croSS Section through the Sectional plane E-E 
illustrated in FIG. 18a. In the case of this component, the 
first terminal Zone 20 likewise extends into the depth of the 
Semiconductor body, the penetration depth of the first ter 
minal Zone 20 preferably approximately corresponding to 
the penetration depth of the gate electrode 70. The body Zone 
60 surrounding the first terminal Zone 20 reaches into the 
Semiconductor body to a corresponding depth, the body 
Zone 60 completely surrounding the first terminal Zone 20. 
In the exemplary embodiment, the body Zone 60 reaches 
through the drift zone 40 right into the underlying semicon 
ductor Substrate 10 doped complementarily with respect to 
the drift Zone 40. However, the penetration depth of the gate 
electrode 70, of the first terminal Zone 20 and of the body 
Zone 60 may also be chosen such that the body Zone 60 ends 
in the drift Zone 40 above the semiconductor Substrate 10. 

0.133 AS can be seen from the sectional illustration in 
FIG. 18b, the gate electrode 70 reaches in the lateral 
direction of the semiconductor body from the first terminal 
Zone 20 through the body Zone 60 right into the drift Zone 
40, in which case, when a Suitable drive potential is applied 
to the gate electrode 70, a conducting channel forms in the 
body Zone 60 adjacent to the gate electrode 70 between the 
first terminal Zone 20 and the drift Zone 40. 

0134 FIGS. 19a and 19b illustrate, inside view in cross 
Section and in croSS Section through a Sectional plane E-E 
depicted in FIG. 19a, a semiconductor component that is 
modified with respect to the component in accordance with 
FIG. 6, this semiconductor component having a plurality of 
field electrodes 50A-50C arranged in the drift Zone 40, said 
field electrodes being connected to floating Semiconductor 
Zones 90A-90C, and the second terminal Zone 30 of which 
Semiconductor component is connected to a heavily doped 
Semiconductor Zone 31 arranged in the region of the rear 
Side 102 and of the same conduction type as the Second 
terminal Zone 30. In this exemplary embodiment, the gate 
electrode 70 extends into the semiconductor body in the 
vertical direction proceeding from the front side 101. 
0135) It should be pointed out that the discharge struc 
tures explained above with reference to FIGS. 13 to 17 can, 
of course, also be applied to the components in accordance 
with FIGS. 18 and 19. 

0.136 The lateral semiconductor components explained 
above are distinguished by the fact that the first terminal 
Zone 20 is arranged at a distance from the Second terminal 
Zone 30 in the lateral direction of the semiconductor body 
100, a lateral component also being present in this Sense 
when the second terminal Zone 30 is connected via a 
low-impedance connection to a terminal Zone 32 in the 
region of the rear side of the semiconductor body (cf. FIGS. 
6 and 19). 
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0.137 Semiconductor bodies or semiconductor chips are 
usually rectangular or Square in plan view. In the case of 
lateral power components, it is desirable here to provide one 
of the terminal Zones, for example the first terminal Zone, in 
the inner region of the Semiconductor body and to arrange 
the other of the terminal Zones, for example the Second 
terminal Zone, in the region of an edge of the Semiconductor 
body Such that Said Second terminal Zone, in a plan View of 
the Semiconductor body, Surrounds the first terminal Zone 
and the drift Zone essentially annularly. The advantage of 
this procedure is that it is possible to dispense with com 
plicated edge terminations of the component. 
0138 FIG. 20 illustrates a detail from a cross section 
through a semiconductor body 100 in the lateral direction in 
which a power transistor with a field plate Structure that has 
already been explained with reference to FIG. 7 is inte 
grated. In this case, the first terminal Zone 20 is provided in 
the inner region of the semiconductor body 100 and the 
Second terminal Zone 30 is provided in the region of an edge 
104 of the semiconductor body 100. A first edge side of the 
(in plan view) rectangular semiconductor body is designated 
by 1041 in FIG. 20 and a second edge side running 
perpendicular to the first edge Side is designated by 1042 in 
FIG. 20. The two edge sides 1041, 104 2 adjoin one 
another at a corner 103. In FIG. 20, the reference symbol 
401 designates a first drift Zone Section, which runs along 
the first edge side 1041 and in which trenches with field 
electrodes 50A-50C arranged therein, which are formed in 
elongate fashion in plan View, are present in the manner 
already explained above. These field electrodes 50A-50C 
extend in their longitudinal direction in each case in the 
direction of the shortest connection between the first and 
second terminal Zones 20, 30 and thus essentially run 
perpendicular to the first edge side 1041. The reference 
Symbol 40 2 correspondingly designates a Second drift Zone 
Section, which runs along the Second edge Side 1042 and in 
which field electrodes 50A-50C are arranged. These field 
electrodes of the Second drift Zone Section run in their 
longitudinal direction essentially perpendicular to the field 
electrodes of the first section 40 1. 
013:9) The field electrodes 50A-50C in the drift Zone 
Sections 40 1, 40 2 running along the edge Sides may have 
any desired geometry of the geometries explained above. All 
measures explained above with regard to field electrodes, in 
particular the presence of a discharge Structure, can also be 
applied to the field electrode structure in the drift Zone 
Sections 401, 40 2 running along the side areas. 
0140. When the component is Switched on, the main load 
current of the power transistor illustrated as a detail flows 
essentially perpendicular to the edge Sides of the Semicon 
ductor body 100 along the field electrode structure in the first 
and Second drift Zone Sections, and also in further, third and 
fourth drift Zone sections (not illustrated) which extend 
along the two further edge Sides of the Semiconductor body. 
0.141. A corner region is present between the drift Zone 
Sections 401, 40 2, said corner region being formed by 
virtue of the fact that the pnjunction between the drift Zone 
40 and the second terminal Zone or between the body Zone 
and the drift Zone runs in angled fashion, that is to Say forms 
a corner. In this corner region, the maximum permissible 
Voltage loading without particular measures would be Sig 
nificantly less than the maximum permissible Voltage load 
ing in the adjoining drift Zone sections 401, 40 2. 
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0.142 Suitable possibilities for raising the dielectric 
Strength in Such a corner region are explained below with 
reference to FIG. 20 and the further FIGS. 21 to 25. 

0143. In the case of the exemplary embodiment illus 
trated in FIG. 20, provision is made for providing a trench 
120 in the corner region, Said trench having an L Structure 
in plan View and extending along the drift Zone Sections 
40 1, 40 2. 
0144. The trench is filled with a dielectric 121, for 
example an oxide. The trench 120 preferably has the same 
depth as the trenches comprising the field electrodes 50A 
50C; a larger depth is also possible. The trench 120 with the 
dielectric 121 is in this case completely surrounded by the 
semiconductor material forming the drift Zone 401, 40 2. 
The remaining region of the corner is formed by the Second 
terminal Zone 30 in the case of the example in accordance 
with FIG. 20. 

0145 The semiconductor region between the trench 120 
and the trenches with field electrodes 50A-50C Should be 
fully depleted of charge carriers in the off-State case. For this 
purpose, the distance d3 between said trench 120 and an 
adjacent trench with a field plate arranged therein preferably 
corresponds to half the distance d2 between two trenches in 
the drift Zone sections 401, 40 2. 
0146 An alternative structure for the corner region of the 
component is illustrated in FIG. 21. In this case, FIG. 21a 
illustrates a plan view of the component and FIG. 21b 
illustrates a croSS Section through the Sectional plane J-J 
illustrated in FIG. 21. In the case of this exemplary embodi 
ment, a trench extending into the Semiconductor body in the 
Vertical direction is formed in the corner region of the 
component, Said trench essentially occupying the entire 
corner region within the Semiconductor Zone forming the 
drift Zone sections 401, 40 2. In this case, the bottom and 
the Side areas of Said trench 122 are covered by a dielectric 
layer 123, which can be seen in particular from the croSS 
Section illustrated in FIG. 21b. A semiconductor oxide, in 
particular, is Suitable as covering layer 123 of Said trench 
121. However, other materials such as nitrides or imides, for 
example, are also Suitable. The trench may extend into the 
Semiconductor body in the Vertical direction more deeply 
than the trenches of the field electrode structure, but may 
also be embodied slightly shallower than the trenches of the 
field electrode Structure. 

0147 A further exemplary embodiment of a structure of 
a component corner region is illustrated in FIG. 22. In the 
case of this exemplary embodiment, the Semiconductor 
material, n-doped in the case of an n-channel MOSFET, 
which forms the drift Zone sections 40 1,402 extends right 
into the corner region. Field electrodes 56A-56D which are 
respectively insulated from the Semiconductor body by 
insulation layers 57A-57D are present in said corner region. 
Said field electrodes 56A-56D run essentially in the shape of 
circle arcs and essentially perpendicular to the field elec 
trodes 50A, 50B arranged in trenches in the first and second 
drift Zone sections 401, 40 2 with the insulation layers 
52A, 52B surrounding said field electrodes. 
0148. The field electrodes 56A-56D arranged in the cor 
ner region are connected at one end to the field electrodes 
50A, 50B which are arranged in one of the drift Zone 
Sections 40 2 and run perpendicular to the field electrodes 
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56A-56D in the shape of circle arcs. At the other end, the 
field electrodes 56A-56D running in the shape of circle arcs 
end at a distance from the field electrodes 50A, 50B 
arranged in the respective drift Zone Section 401, as a result 
of which the Semiconductor region (mesa region) arranged 
between the field electrodes 56A-56D running in the shape 
of circle arcs is connected to the Semiconductor region 401 
which Surrounds the field electrodes 50A, 50B with the 
insulation layers 52A, 52B thereof in said drift zone section. 
0149. In a manner that is not illustrated, the field elec 
trodes 56A-56D may also be connected to floating p-type 
regions in a manner corresponding to the field electrodes 
50A-50C in the drift Zone sections, it then being possible to 
dispense with a connection of the electrodes to the field 
electrodes 50A-50C. 

0150. The perpendicular distance d1 between two 
trenches with field electrodes 56A-56D in the corner region 
is preferably chosen Such that it corresponds to the distance 
d2 between two trenches with field electrodes in the drift 
Zone sections 401, 40 2 that run transversely with respect 
to the current flow direction or transversely with respect to 
a Voltage rise. In principle, the width of that Section of the 
(n-doped) semiconductor Zone 40 which remains between 
the trenches with field electrodes should correspond to the 
width of corresponding Semiconductor Sections (mesa 
regions) in the drift Zone sections 401, 40 2 or be smaller, 
in order to achieve the same dielectric Strength in the corner 
region as in the drift Zone Sections. This also applies to the 
corner Structures for field electrodes that are explained 
below with reference to FIGS. 23 to 25. 

0151. In the cross section that is not illustrated, the 
geometry of the field electrodes 56A-56D in the corner 
region may correspond to the geometry of the field elec 
trodes in the drift zone sections 401, 40 2. The field 
electrodes 56A-56D extend in the corner region preferably 
just as far into the depth as the field electrodes 50A-50C in 
the drift Zone Sections. 

0152. A further exemplary embodiment of a corner struc 
ture is illustrated in FIG. 23. 

0153. In the case of this exemplary embodiment, field 
electrodes 58A, 58B which are formed in the form of 
Segments of an annulus and are respectively Surrounded by 
an insulation layer 59A, 59B are present in the corner region. 
The width d1 of the n-doped mesa region between two 
adjacent trenches with field electrodes 58A, 59A in the 
corner region in this case preferably corresponds to the 
width d2 of the mesa region between two trenches in the 
drift Zone sections 401, 40 2. 
0154) In the example in accordance with FIG. 23, the 
number of field electrodes 58A, 58B that Succeed one 
another in the lateral direction proceeding from the first 
terminal Zone 60 to the second terminal Zone 30 corresponds 
to the number of field electrodes that Succeed one another in 
said lateral direction in the drift Zone sections 401, 40 2. 
0155 Referring to FIG. 24, however, it is possible for 
more field electrodes to be arranged in a manner Succeeding 
one another in the direction from the first terminal Zone 20 
to the second terminal Zone 30 in the corner region. While 
the field electrode structure in the drift zone sections 401, 
40 2 along the side areas in the example in accordance with 
FIG. 24 has two field electrodes succeeding one another in 
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the direction from the first terminal Zone 60 to the second 
terminal Zone 30, three Successive field electrodes 58A, 
58B, 58C are arranged in the corner region here. 
0156. In the case of the component structures in accor 
dance with FIGS. 23 and 24, the field electrodes 58A-58C 
arranged in the corner region are connected to the drift Zone 
40 via Semiconductor Zones doped complementarily with 
respect to the drift Zone 40, which has already been 
explained comprehensively with reference to FIGS. 7 ff. for 
the field electrodes 50A,50B of the drift zone sections 401, 
40 2. These complementary Semiconductor Zones are 
depicted by dashed lines and designated by the reference 
symbols 90A and 90B in FIG. 23 and by the reference 
symbols 90D-90F in FIG. 24. The field electrodes of the 
corner Structures and the field electrodes in the drift Zone 
Sections may, in particular, be connected to common floating 
Semiconductor Zones, which is illustrated for example in 
FIG. 23. 

0157. The depth of the trenches in which the field elec 
trodes 58A-58C are arranged in the corner region preferably 
corresponds to the depth of the trenches with the field 
electrodes 50A, 50B in the drift zone sections 401, 40 2. 
0158. A further exemplary embodiment of a corner struc 
ture is illustrated in FIG. 25. In the case of this exemplary 
embodiment, a grid with trenches that are essentially Square 
in plan view is arranged in the corner region, in which 
trenches there are arranged in each case in the vertical 
direction of the semiconductor body 100 elongate field 
electrodes 156 surrounded by an insulation material 157. In 
this case, the distance between two adjacent field electrodes 
thereof preferably corresponds to the distance between two 
adjacent field electrodes in the regions of drift Zone Sections 
40 1, 40 2 adjoining the corner region. 
0159. In a manner that is not specifically illustrated, at 
least Some field electrodes of the corner region are prefer 
ably connected to floating p-doped Semiconductor Zones, for 
example together with field electrodes of the drift Zone 
sections 401, 40 2. However, the field electrodes of the 
corner region may also be connected to dedicated floating 
Semiconductor Zones. 

0160 The corner structures explained with reference to 
FIGS. 20 to 25 can be applied to any desired power 
components with a drift Structure having field electrodes, in 
particular to power MOSFETs, diodes, Schottky diodes, 
IGBTs and JFETs. In order to illustrate this, the components 
in FIGS. 20 and 21 are formed as MOSFETs having a 
Source Zone 20 as first terminal Zone and a body Zone doped 
complementarily with respect to Source Zone 20 and drift 
Zone 40, while the components in accordance with FIGS. 22 
to 25 are realized as diodes in which the first terminal Zone 
21 is doped complementarily with respect to the drift Zone 
and the second terminal Zone 30. 

0.161 The previous explanation of the corner structures 
has assumed that the corner region is arranged in the region 
of a corner 103 of the semiconductor body. As explained 
below, the corner Structures explained can also be employed 
in the inner region of a Semiconductor body. 
0162. In order to enlarge the active component area, the 

first terminal Zone 21 and the Second terminal area 30 are 
often formed such that they have a comblike structure in 
plan view, as is illustrated by way of example in FIG. 26. In 
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this case, "teeth'211,212 of the comblike structure of the 
first terminal Zone engage between "teeth'301, 30 2 of the 
comblike structure of the second terminal Zone 30, the drift 
Zone 40 running in meandering fashion between the opposite 
comb Structures of the first and Second terminal Zones 21, 
30. 

0163. In this case, field electrodes 50A, 50B surrounded 
by an insulation layer 52A, 52B are arranged in sections of 
the drift Zone 40 which run between parallel-running sec 
tions of the first and Second terminal Zones. In the example 
in accordance with FIG. 26, these are for example the first 
drift Zone section 40 1 and the second drift Zone section 
40 2. In this case, the first drift Zone section 401 is 
arranged between the section 30 3 of the first terminal Zone 
30 and the section 21 1 of the first terminal Zone 21 which 
run parallel in Sections, and the Second drift Zone Section 
40 2 is formed between the section 30 1 of the first terminal 
Zone 30 and the section 21 1 of the second terminal Zone 21 
which run parallel in Sections. 
0164 Corner regions of the drift Zone are present at all 
points where no parallel-running Sections of the first and 
Second terminal Zones 21, 30 lie opposite one another in a 
manner directly Separated by the drift Zone or where junc 
tion regions (edges) between one of the first and Second 
terminal Zones 21, 30 and the drift Zone 40 run in angled 
fashion. These corner regions are illustrated by dashed lines 
in FIG. 26 and designated by 101 to 105 7. All these 
corner regions 1051-1057 are in each case adjoined by 
two drift Zone sections in which field electrodes 50A-50B 
are arranged, for reasons of clarity the illustration showing 
such field electrodes only in the first and second drift Zone 
sections 401, 40 2 adjoining the corner region 105 3. Said 
corner region 1053 is formed by virtue of the fact that the 
junction between the second terminal Zone 30 and the drift 
Zone 40 runs in angled fashion (at an angle of approximately 
90° in the example). 
0.165. The field electrode structure in the drift Zone sec 
tions, for example the sections 401, 40 2 which are formed 
between two parallel-running Sections of the first and Second 
terminal Zones 21, 30, may be formed in any desired manner 
in accordance with the explanations regarding FIGS. 1 to 19. 
0166 The explanations concerning corner structures 
given with reference to FIGS. 20 to 25 apply correspond 
ingly to the component Structure in the corner regions 
1051-105 7. In these corner regions, in order to increase 
the dielectric Strength, it is thus possible to provide for 
example trenches filled with a dielectric (cf. FIGS. 20 and 
21), or field electrodes in the form of annuli (cf. FIG. 22), 
in the form of annulus segments (cf. FIGS. 23 and 24), or 
field electrodes with a Square croSS Section in plan view (cf. 
FIG. 25). 

1. (canceled) 
46. A Semiconductor component comprising: 

a Semiconductor body including a first Side and a Second 
Side, 

a drift Zone, which is arranged in the Semiconductor body 
below the first side and extends in a first lateral direc 
tion of the semiconductor body between a first terminal 
Zone and a Second terminal Zone; and 
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at least one field electrode, which is arranged in the drift 
Zone, extends into the drift Zone proceeding from the 
first Side and is configured in a manner electrically 
insulated from the Semiconductor body. 

47. The Semiconductor component of claim 46, compris 
ing wherein the at least one field electrode is formed in 
plate-type fashion and extends in its longitudinal direction 
along the drift Zone between the first terminal Zone and the 
Second terminal Zone. 

48. The semiconductor component of claim 47, compris 
ing wherein the plate-type field electrode tapers in the 
Vertical direction of the Semiconductor body proceeding 
from the first side. 

49. The semiconductor component of claim 47, compris 
ing wherein the thickness of an insulation layer Surrounding 
the at least one field plate increases or decreases in the first 
lateral direction. 

50. The semiconductor component of claim 46, compris 
ing wherein the at least one field electrode is coupled to one 
of the terminal Zones. 

51. The semiconductor component of claim 46 compris 
ing wherein a plurality of field electrodes arranged at a 
distance from one another in the first lateral direction are 
arranged in the drift Zone between the first terminal Zone and 
the Second terminal Zone. 

52. The Semiconductor component of claim 46, compris 
ing wherein the field electrodes arranged at a distance from 
one another in the first lateral direction are coupled to 
different potential Sources. 

53. The semiconductor component of claim 46, compris 
ing the at least one field plate is coupled to a Semiconductor 
Zone arranged in floating fashion in the drift Zone, the 
Semiconductor Zone being doped by a Same conduction type 
as the drift Zone, but more heavily relative to the drift zone. 

54. The Semiconductor component of claim 46, compris 
ing wherein the doping of the drift Zone varies in the vertical 
direction of the component. 

55. The semiconductor component of claim 46, compris 
ing wherein the effective doping of the drift Zone is locally 
increased or reduced at least one position. 

56. The Semiconductor component of claim 46, compris 
ing wherein the Second terminal Zone extends into the 
Semiconductor body in the vertical direction and makes 
contact with a Semiconductor Zone of the same conduction 
type in the region of the Second Side of the Semiconductor 
body. 

57. The semiconductor component of claim 46, formed as 
a diode, the first and Second terminal Zones being doped 
complementarily with respect to one another. 

58. The semiconductor component of claim 46, wherein 
the Semiconductor component comprises a transistor. 

59. A Semiconductor component comprising: 
a Semiconductor body including a first Side and a Second 

Side, 
a drift Zone, which is arranged in the Semiconductor body 
below the first side and extends in a first lateral direc 
tion of the semiconductor body between a first terminal 
Zone and a Second terminal Zone; and 

at least one field electrode, which is arranged in the drift 
Zone, extends into the drift Zone proceeding from the 
first Side and is configured in a manner electrically 
insulated from the Semiconductor body, and wherein 
the at least one field electrode is coupled to a Semicon 
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ductor Zone doped complementarily with respect to the 
drift Zone, the Semiconductor Zone being arranged in 
floating fashion in the drift Zone. 

60. The semiconductor component of claim 59, compris 
ing wherein at least two field plates are arranged Succes 
Sively in the first lateral direction, the field plates being 
coupled to different Semiconductor Zones which are 
arranged in floating fashion in the drift Zone and are doped 
complementarily with respect to the drift Zone. 

61. The semiconductor component of claim 59, compris 
ing wherein the Semiconductor Zone doped complementarily 
with respect to the drift Zone is situated at a level of the at 
least one field electrode in the first lateral direction. 

62. The Semiconductor component of claim 59, compris 
Ing: 

a discharge Structure connected to the field electrode or 
the Semiconductor Zone, arranged in floating fashion. 

63. The semiconductor component of claim 62, wherein 
the discharge Structure comprises a Semiconductor Zone 
doped more weakly than the floating Semiconductor Zones 
and of the same conduction type, which connects at least one 
of the floating Semiconductor Zones to a defined potential 
when the component is driven a conducting mode. 

64. The semiconductor component claim 63, wherein the 
defined potential is the potential of the first terminal Zone. 

65. The semiconductor component of claim 63, compris 
ing wherein a Semiconductor Zone doped complementarily 
with respect to the first terminal Zone and the drift zone is 
present between the first terminal Zone and the drift Zone, the 
Semiconductor Zone of the discharge Structure being con 
nected to the Semiconductor Zone. 

66. The semiconductor component of claim 63, wherein 
the first terminal Zone is doped complementarily with 
respect to the drift Zone, the Semiconductor Zone of the 
discharge Structure being connected to the first terminal 
ZOC. 

67. The semiconductor component of claim 63, wherein 
the Semiconductor Zone of the discharge Structure connects 
a plurality of Semiconductor Zones arranged in floating 
fashion. 

68. The semiconductor component of claim 67, wherein 
the Semiconductor Zone of the discharge Structure connects 
the Semiconductor Zones arranged Successively in the first 
lateral direction. 

69. The semiconductor component of claim 62, compris 
ing wherein the discharge Structure has at least one electrode 
arranged in a manner insulated from the Semiconductor 
body, which electrode is connected to one of the floating 
Semiconductor Zones and reaches in the first lateral direction 
from one floating Semiconductor Zone as far as an adjacent 
floating Semiconductor Zone or as far as a Semiconductor 
Zone at the potential of the first terminal Zone. 

70. The semiconductor component of claim 62, compris 
ing wherein the drift Zone is above a Semiconductor Zone 
doped complementarily with respect to the drift Zone, and in 
which the discharge Structure comprises an electrically 
conductive connection between the at least one field plate 
and the complementary Semiconductor Zone. 

71. The semiconductor component of claim 70, compris 
ing wherein the at least one field plate adjoins the comple 
mentary Semiconductor Zone in Sections at a side facing the 
complementary Semiconductor Zone, in order to produce an 
electrically conductive connection to the complementary 
Semiconductor Zone. 
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72. The Semiconductor component of claim 71, compris 
ing wherein the complementary Semiconductor Zone is 
doped more highly in the region of the electrically conduc 
tive connection than in remaining Sections. 

73. A Semiconductor component comprising: 

a Semiconductor body including a first Side and a Second 
Side, 

a drift Zone, which is arranged in the Semiconductor body 
below the first side and extends in a first lateral direc 
tion of the semiconductor body between a first terminal 
Zone and a Second terminal Zone; and 

at least one field electrode, which is arranged in the drift 
Zone, extends into the drift Zone proceeding from the 
first Side and is configured in a manner electrically 
insulated from the Semiconductor body, wherein at 
least two field electrodes are present which are 
arranged at a distance from one another in a Second 
lateral direction running essentially perpendicular to 
the first lateral direction. 

74. The semiconductor component of claim 73, compris 
ing wherein the distance between the at least two field 
electrodes that are arranged adjacent is reduced locally. 

75. The semiconductor component of claim 74, compris 
ing wherein the at least two field electrodes are formed in 
plate-type fashion, at least one of the field electrodes being 
arranged obliquely relative to the first lateral direction in 
order to obtain a distance between the at least two adjacent 
field plates that varies in the first lateral direction. 

76. The semiconductor component of claim 74, compris 
ing wherein at least one of the adjacent field electrodes has 
at least one projection extending in the Second lateral 
direction. 

77. A Semiconductor component comprising: 

a Semiconductor body including a first Side and a Second 
Side, 

a drift Zone, which is arranged in the Semiconductor body 
below the first side and extends in a first lateral direc 
tion of the semiconductor body between a first terminal 
Zone and a Second terminal Zone; and 

at least one field electrode, which is arranged in the drift 
Zone, extends into the drift Zone proceeding from the 
first Side and is configured in a manner electrically 
insulated from the Semiconductor body, and 

the Semiconductor component formed as a field-effect 
transistor, in which 

the first terminal Zone is of the same conduction type as 
the drift Zone; 

a complementarily doped channel Zone is arranged 
between the first terminal Zone and the drift Zone; and 

a drive electrode insulated from the semiconductor body 
is present adjacent to the channel Zone. 

78. The semiconductor component of claim 77, in which 
the drive electrode is arranged above the first side of the 
Semiconductor body. 

79. The semiconductor component of claim 77, in which 
the drive electrode extends into the semiconductor body in 
the vertical direction. 
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80. The semiconductor component of claim 79, in which 
the at least one field electrode directly adjoins the drive 
electrode. 

81. A Semiconductor component comprising: 
a Semiconductor body including a first Side and a Second 

Side, 
a drift Zone, which is arranged in the Semiconductor body 
below the first side and extends in a first lateral direc 
tion of the semiconductor body between a first terminal 
Zone and a Second terminal Zone; and 

at least one field electrode, which is arranged in the drift 
Zone, extends into the drift Zone proceeding from the 
first Side and is configured in a manner electrically 
insulated from the Semiconductor body, and 

in which a junction between at least one of the first and 
Second terminal Zones and the drift Zone is configured 
in angled fashion in one Section, in which the drift Zone 
has at least one first drift Zone Section, which is 
arranged between parallel-running Sections of the first 
and Second terminal Zones and in which at least one 
field electrode is arranged, and at least one Second drift 
Zone Section, which is arranged between parallel-run 
ning Sections of the first and Second terminal Zones and 
in which at least one field electrode is arranged, in 
which a corner region is formed in the region of the 
angled course and between the first and Second drift 
Zone Sections, a structure that increases the dielectric 
Strength in the corner region being present in the corner 
region. 

82. The Semiconductor component of claim 81, compris 
ing wherein the Structure has a trench arranged adjacent to 
the first and Second drift Zone Sections. 

83. The semiconductor component of claim 82, compris 
ing wherein the trench extends adjacent to the first and 
Second drift Zone Sections at least approximately over the 
entire length of the drift Zone Sections. 
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84. The Semiconductor component of claim 82, compris 
ing wherein the trench is covered by a dielectric layer at least 
in Sections. 

85. The Semiconductor component claim 82, comprising 
wherein a distance between the trench and a field electrode 
of the first or Second drift Zone Section is less than or equal 
to half the distance between two field electrodes of the first 
or Second drift Zone Section which are essentially arranged 
parallel. 

86. The semiconductor component of claim 81, compris 
ing wherein at least one field electrode is arranged in the 
corner region, the field electrode being insulated from the 
Semiconductor body by an insulation layer. 

87. The semiconductor component of claim 86, compris 
ing wherein the at least one field electrode is configured in 
the shape of a circle arc and is configured perpendicular to 
the at least one field electrode in the first and second drift 
Zone Sections. 

88. The semiconductor component of claim 87, wherein a 
distance between two field electrodes in the corner region is 
less than or Substantially equal to a distance between two 
field electrodes of the first and second drift Zone sections 
which run parallel. 

89. The semiconductor component of claim 87, compris 
ing wherein the at least one field electrode of the corner 
region is connected to the at least one field electrode of one 
of the drift Zone sections. 

90. The semiconductor component of claim 86, compris 
ing wherein the at least one field electrode is formed 
essentially in the manner of an annulus Segment in a plan 
view of the semiconductor body in the vertical direction. 

91. The semiconductor component of claim 86, compris 
ing wherein a plurality of field electrodes are present which 
are formed essentially in Square fashion in a plan View of the 
Semiconductor body in the Vertical direction. 


