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(57) ABSTRACT 

A reverse-blocking power Semiconductor component 
includes a drift path Subdivided into a Source-side area and 
a drain-Side area by a region with opposite doping. Provided 
above this region is a gate. Alternatively, the body Zone of 
the one conduction type is Subdivided into a Source-Side part 
and a drain-side part by a region of the other conduction 
type. This region acts as an electron collector. The reverse 
blocking power Semiconductor component can be incorpo 
rated in compensation components, and power transistors. 
Methods for producing power Semiconductor components 
are also provided. 
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POWER SEMICONDUCTOR COMPONENT, 
COMPENSATION COMPONENT, POWER 

TRANSISTOR, AND METHOD FOR PRODUCING 
POWER SEMCONDUCTOR COMPONENTS 

BACKGROUND OF THE INVENTION 

0001) Field of the Invention 
0002 The present invention relates to power semicon 
ductor components, compensation components, power tran 
Sistors, and methods for producing power Semiconductor 
components. The power Semiconductor component has a 
drift path of a first conduction type disposed between two 
electrodes and to a method of producing these power Semi 
conductor components. 
0003 Power transistors, such as DMOS transistors, 
UMOS or trench transistors, and similar semiconductor 
elements necessarily contain in their structure a “reverse 
diode' composed of a body region (also called a channel 
region) and a drain region. In numerous applications, this 
reverse diode is regularly operated in the flow direction, for 
example, as a freewheeling diode. 
0004. In the case of a reverse diode operated in the flow 
direction, a current flows through the MOS transistor in the 
reverse direction. This current in the reverse direction is not 
a channel current but a diode current associated with a high 
flood of charge carriers. 
0005 If the power transistor previously operated in the 
reverse or blocking direction is then Switched over to the 
forward direction, then it absorbs voltage in the forward 
direction. For this purpose, the charge carrierS Specifically 
stored in the drift path of the power transistor have to be 
extracted from the Semiconductor body of the power tran 
Sistor. This process entails a high reverse diode current. 
Here, the reverse diode current adds to the load current of the 
power transistor and, in this application, leads to increased 
Switching losses, for example in a Second transistor which 
has to carry the entire current when it is turned on. 
0006. In compensation components like those described 
in U.S. Pat. No. 4,754.310 issued to Coe, the peak value of 
the reverse current (i.e., "the reverse current peak’) is very 
high. A high reverse current peak is already accompanied by 
problems. In addition, the reverse current in compensation 
components returns to Zero very Suddenly and “breaks 
down”. Break down necessarily includes Stray inductances 
that can lead to dangerous Overvoltage peaks. 
0007 Previously, in order to avoid the above difficulties, 
a Schottky diode has been connected in antiparallel with the 
power transistor. The Schottky diode has a lower threshold 
Voltage than the pn-reverse diode of the power transistor. 
Accordingly, the Schottky diode can accept the reverse 
current if the Schottky diode has a sufficiently-small, overall 
forward voltage drop. However, this is barely possible, 
especially in the case of higher-value blocking Semiconduc 
tor components, because the Schottky diode would require 
the same blocking ability as, for example, a power transistor. 
0008 A further, previously considered possibility for 
overcoming the above difficulties with power transistorS is 
not to connect its body or channel region to the Source 
contact. This allows the pn-junction between Source region 
and body region to absorb the necessary reverse-blocking 
Voltage. 
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0009. In such a power transistor having a body region 
that is floating and not connected to the Source contact is 
that, in the forward direction between collector and emitter 
with an open base, one disadvantage is preventing the 
breakdown of a parasitic npn-(or pnp-) transistor composed 
of the Source region, the body region, and the drain region 
must be prevented. This is extremely difficult and compli 
cated in technological terms. One possibility is to minimize 
the gain of this parasitic transistor with an inlaid recombi 
nation Zone, for example, a floating metal or Silicide contact. 
However, in Such a case, the gain remains high in an 
interspace between Such a recombination Zone and the gate 
of the power transistor. For this reason, the interSpace should 
be configured to be as Small as possible, in order to prevent 
breakdown of the parasitic transistor (called the UE 
breakdown). 
0010) If the body region is not connected to the source 
contact, then it is not at a fixed potential. The turn-on voltage 
of the power transistor via the substrate control effect 
therefore depends on the drain-Source Voltage applied. In 
addition, a breakdown must be prevented between collector 
and emitter with open base of a parasitic npn-(or pnp-) 
transistor composed of the Source region, the body region, 
and the drain region, which is difficult in technological 
terms. 

0011 U.S. Pat. No. 5,202,750 issued to Gough discloses 
an emitter Switched thyristor, Specifically an EST, as it is 
called, in which, an n-doped emitter region can be connected 
to the cathode or isolated from the latter via an MOS 
channel. This thyristor has on its rear, a p-doped region that 
acts as a p-doped emitter. This Structure can Switch off the 
thyristor, which has a very high conductivity as a result of 
charge carrier flooding with minority charge carriers and 
majority charge carriers, by driving the MOS channel via the 
asSociated gate. 

SUMMARY OF THE INVENTION 

0012. It is accordingly an object of the invention to 
provide a power Semiconductor component, a compensation 
component, a power transistor, and a method for producing 
power Semiconductor components that overcome the here 
inafore-mentioned disadvantages of the heretofore-known 
devices of this general type and that Specifically provide a 
reverse-blocking power Semiconductor component that, in 
the reverse direction, has a blocking capacity of at least a 
few volts, So that in the presence of a Voltage in the reverse 
direction, no reverse diode current flows through the Semi 
conductor component. In addition, the method of producing 
Such a reverse-blocking power Semiconductor component is 
to be specified. 
0013 With the foregoing and other objects in view, there 
is provided, in accordance with the invention, a reverse 
blocking power Semiconductor component. The reverse 
blocking power component includes two electrodes, a drift 
path, a region, and a gate. The drift path of a first conduction 
type is disposed in an area between the two electrodes. The 
region is disposed in the drift path and Subdividing the drift 
path into two areas. The region is of the other conduction 
type, opposed to the one conduction type. The gate is being 
provided with the region. 
0014 With the objects of the invention in view, there is 
also provided a method of producing the power Semicon 
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ductor component. According to the method, the region that 
subdivides the drift path is produced by epitaxy. 
0.015 The power semiconductor component according to 
the invention achieves its blocking capacity, which may be 
restricted to a few volts, in the reverse direction as a result 
of the fact that in the area of the drift path, an additional 
region doped opposite to the drift path is provided, So that 
the drift path is Subdivided into two areas. If appropriate, 
more than just one Such region may also be introduced into 
the drift path. The drift path is then accordingly subdivided 
into a plurality of areas. If, for example, two regions of the 
other conduction type, opposed to the conduction type of the 
drift path, are incorporated into the drift path, then there is 
a total of three areas, into which the drift path is subdivided. 
0016. In the following text, it will be assumed that the 
drift path is n-doped. In this case, the region inserted into the 
drift path is p-doped in order to subdivide it. Of course, 
however, the opposite conduction type may also be present 
in each case. This means that in this case a p-doped drift path 
is then Subdivided into at least two areas by an n-doped 
region. 
0017. The p-doped (or n-doped) region inserted into the 
n-doped (or p-doped) drift path is not connected to the 
Source contact or the body region. However, it divides the 
drift path into two completely mutually isolated areas, into 
n+1 areas in the case of n regions, So that at least one pn 
junction blocking in the reverse direction is produced 
between the p-doped region and the n-doped area on the 
Source Side of the drift path. In this case, in the case of a 
power transistor as a power Semiconductor component, it is 
assumed that this drain is biased negatively with respect to 
its Source. 

0.018. Because this additional p-doped region also blocks 
the current flow in the forward direction in the case of a 
power transistor as a power Semiconductor component, a 
Second MOS gate disposed to produce an n-conducting 
channel, connecting the two areas of the drift path, in the 
inserted region. If there is a plurality of Such regions, then 
the Second MOS gate must be provided over these regions, 
So that all the areas of the n-doped drift path are connected 
by the n-conducting channel of this second MOS gate. 
0019. This second gate can be connected to the actual 

first gate, that is, the normal gate of the power transistor as 
an example of the power Semiconductor component and in 
particular can be composed of its direct extension. 
0020 When the power semiconductor component is 
operated in the forward direction, the Second gate is 
Switched on together with the first gate. If the power 
Semiconductor component is operated in the blocking direc 
tion (forward or backward), on the other hand, then both 
gates are Switched off. 
0021. A substantial advantage of this reverse-blocking 
power Semiconductor component according to the invention 
resides in the fact that its blocking capability in the forward 
direction remains unrestricted, and no collector-emitter 
breakdown of a parasitic npn-transistor composed of Source, 
body, and drain occurs, and additionally that the body region 
remains at the fixed Source potential, So that the turn-on 
Voltage of the power Semiconductor component does not 
depend, via the Substrate control effect, on the drain-Source 
Voltage applied. 
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0022. It is a second object of the present invention to 
provide a reverse-blocking power Semiconductor compo 
nent in which the body region is not connected, yet reliably 
prevents a U-breakdown of the parasitic transistor com 
posed of Source region, body region, and drain region is 
reliably prevented. In addition, the invention provides a 
method of producing a reverse-blocking power Semiconduc 
tor component. 

0023. With the objects of the invention in view, there is 
also provided a reverse-blocking power Semiconductor com 
ponent including a Semiconductor body, a body Zone, a 
Source metalization, and a body Zone. The Semiconductor 
body forms a drift path of one conduction type. The body 
Zone of the other conduction type, opposed to the one 
conduction type, is provided in the Semiconductor body. The 
Source Zone of the one conduction type placed in the body 
Zone and connected to the Source metalization. The region of 
the one conduction type is inlaid in the body Zone to define 
a Source-Side part and a drain-side part in the body Zone. The 
region inlaid in the body Zone is short-circuited at least to the 
drain-Side part of the body Zone. The Source metalization is 
connected electrically only to the Source Zone. 
0024. In the case of the power semiconductor component 
according to the invention of the Second variant, the body 
region is not connected to the Source metalization and is 
therefore floating. Therefore, it achieves a blocking capa 
bility in the reverse direction that may be restricted to a few 
volts. 

0025 However, in the forward direction, in the case of a 
floating body region, the breakdown voltage is reduced 
considerably with respect to a structure with a connected 
body region. The U breakdown of the parasitic transistor 
composed of Source region, body region, and drain region 
causes the reduction of the breakdown voltage. 
0026. The mechanism of the U breakdown utilizes a 
blocking current produced in the Spatial charging Zone of the 
blocking pnjunction between body region and drain region 
and enlarged as a result of avalanche generation or multi 
plication arrives in the body region as a hole current and 
therefore, as base current, drives the parasitic bipolar tran 
Sistor. In turn, the parasitic bipolar transistor Supplies an 
electron Stream that is increased by the transistor gain of the 
parasitic transistor. In turn, the electron Stream flows through 
the body region into the Spatial charging Zone, where 
avalanche generation restarts the multiplication process. 
0027. In order then to prevent the U-breakdown of the 
parasitic bipolar transistor composed of Source region, body 
region, and drain region in the forward direction, the feed 
back mechanism for the multiplication process is interrupted 
in accordance with the invention. 

0028. In the following explanation, it will be assumed 
that the drift path of the power Semiconductor component is 
n-doped, while the body region exhibits p-doping. Of 
course, however, converse conduction types are also pos 
sible. 

0029. In the body region, which in the present case is to 
be p-doped, an additional n-doped region (in the case of an 
n-doped body region, an additional p-doped region) is inlaid. 
The additional n-doped region is inlaid in Such a way that 
electrons that come from the Source region do not have a 
continuous path in the p-doped body region as far as the 
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Spatial charging Zone of the blocking pn junction between 
body region and drain region. This additional region, 
n-doped in the present case, is connected electrically by a 
purely resistive or non-rectifying connection. Preferably, the 
connection includes, in particular, a metal contact, at least to 
the drain-side part of the body region Subdivided by the 
additional region. In addition, a purely resistive connection 
can be disposed between the additional region and the 
Source-Side part of the body region. 
0030 Electrons that come from the source region, in the 
case of the power Semiconductor component according to 
the invention, are intercepted by the additional region inlaid 
in the body region. Because the pn junction is definitely 
Short-circuited, these electrons no longer can overcome the 
pn junction to the drain-Side part of the body region as 
minority charge carriers. 
0031. In the case of the reverse-blocking power semicon 
ductor component, the blocking capability in the forward 
direction is maintained unrestrictedly, because no U 
breakdown occurs. Likewise, a U breakdown can be 
prevented In the reverse direction. If the additional region 
inlaid in the body region is also short-circuited to the 
Source-Side part of the body region. 
0032. As previously discussed, the additional region is 
intended to be n-doped and is inlaid in the body region. The 
additional region functions as a collector of the respective 
parasitic bipolar transistor composed of Source region, body 
region, and additional region in the case of blocking loading 
in the forward direction or, respectively, of drain region, 
body region, and additional region in the case of blocking 
loading in the reverse direction, and therefore collects elec 
trons. Therefore, diffusion of the electrons toward the block 
ing pn junction between Source region and body region is 
prevented. 
0033. As a result of the additional region inlaid in the 
body region, the feedback mechanism causing the U 
breakdown as a result of multiplication in the Spatial charg 
ing Zone and the gain of the parasitic bipolar transistor is 
interrupted in a Straightforward manner. The additional 
inlaid region intercepts the electrons emitted from the Source 
region accomplishes this. 
0034. The invention includes a mode of operation of the 
reverse-blocking power transistor. An example of the 
reverse-blocking power transistor may be represented as a 
body region that is p-doped and the inlaid region that has the 
n-doping. The parasitic npn bipolar transistor composed of 
Source region, body region, and drain region is Subdivided 
into two Series-connected npn transistors by the additional 
n-doped region inlaid in the body region. Of these two npn 
transistors, the first transistor, composed of the inlaid 
n-doped region, the body region, and the drain region, is 
operated with emitter-base short circuit, So that this first 
transistor has its full blocking capability. On the other hand, 
the other, Second transistor composed of Source region, body 
region, and inlaid n-doped region is brought into Uco 
operation. Or, if the additional, inlaid n-doped region is also 
Short-circuited to the Source-Side part of the body region, the 
Second transistor is operated as a diode in the forward 
direction. Therefore, the Second transistor has only a low or 
even no blocking capability; however, it does not need any 
Such capability. 
0035. The power semiconductor component has a block 
ing capability of at least a few volts in the reverse direction, 

Dec. 5, 2002 

So that under a reverse Voltage, no diode current flows 
through the power Semiconductor component. In this case, 
the current can flow readily through an antiparallel-con 
nected pn diode or Schottky diode with appropriate charac 
teristics. 

0036) The power semiconductor component according to 
the invention, depending on the thickness and doping of the 
drift path, can block in the forward direction approximately 
between 30 and 1000 V. The drift path can then have doping 
between about 2:10' charge carriers/cm and 1'10" charge 
carriers/cm, and can have a thickness of about 2 um to 100 
plm. 

0037. The power semiconductor component according to 
the invention is preferably a power transistor. However, the 
invention can also be applied in the same way to other power 
Semiconductor components, Such as IGBTs (bipolar transis 
tors with isolated gate) and thyristors. 
0038. The semiconductor body of the power semicon 
ductor component according to the invention is preferably 
composed of Silicon. Instead of Silicon, other Suitable Semi 
conductor materials, Such as SiC, AB and So on can also 
be used. 

0039. A preferred area of application for the present 
invention is compensation components, in which compen 
sation regions of the conduction type opposed to the con 
duction type of the drift path are inlaid in the latter. The 
compensation regions can be floating or connected to the 
body region. 
0040. The additional region inlaid in the body region can 
also be referred to as an “electron collector'. This electron 
collector is short-circuited at least to the drain-Side part of 
the body Zone and preferably to the Source-Side part of the 
latter, which can be done through a metallic Short-circuit by 
a metal contact or plug. 
0041. It is not necessary for there to be semiconductor 
material, in particular Silicon, above the metallic short 
circuit or metal plug between the body region and the inlaid, 
additional region. It is also not important precisely where the 
metallic Short circuit or metal plug is disposed. The metallic 
Short circuit or metal plug also can be provided on the 
Surface of the Semiconductor body. 
0042. While, in the first variant of the power semicon 
ductor component according to the invention, the drift path 
is "Subdivided', in the case of the second variant there is a 
“subdivision” of the body Zone. The drift Zone and body 
Zone also can be Subdivided in each case to create a third 
variant. 

0043. Other features which are considered as character 
istic for the invention are Set forth in the appended claims. 
0044 Although the invention is illustrated and described 
herein as embodied in a power Semiconductor component, a 
compensation component, a power transistor, and a method 
for producing power Semiconductor components, it is nev 
ertheless not intended to be limited to the details shown, 
Since various modifications and structural changes may be 
made therein without departing from the Spirit of the inven 
tion and within the Scope and range of equivalents of the 
claims. 

004.5 The construction and method of operation of the 
invention, however, together with additional objects and 
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advantages thereof will be best understood from the follow 
ing description of Specific embodiments when read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.046 FIG. 1 is a sectional view showing a first embodi 
ment of a first variant of a planar power transistor with 
reverse-blocking capability; 

0047 FIG. 2 is a sectional view showing a second 
embodiment of the first variant of a reverse-blocking planar 
power transistor with compensation Structure; 
0.048 FIG. 3 is a sectional view showing a third embodi 
ment of the first variant of a trench power transistor with 
reverse-blocking capability; 

0049 FIG. 4 is a sectional view showing a fourth 
embodiment of the first variant of a reverse-blocking trench 
power transistor with compensation Structure; 
0050 FIG. 5 is a sectional view showing a fifth embodi 
ment of the first variant of a reverse-blocking trench power 
transistor with compensation Structure; 
0051 FIG. 6 is a sectional view showing a sixth embodi 
ment of the first variant of a reverse-blocking trench power 
transistor with compensation Structure; 
0.052 FIG. 7 is a sectional view showing a seventh 
embodiment of the first variant of a reverse-blocking planar 
power transistor with increased n-doping near a parasitic 
p-channel transistor, 
0.053 FIG. 8 is a sectional view showing an eighth 
embodiment of the first variant of a reverse-blocking planar 
power transistor with interrupted gate; 
0.054 FIG. 9 is a sectional view showing a ninth embodi 
ment of the first variant of a reverse-blocking planar power 
transistor with increased insulating layer thickness near a 
parasitic p-channel transistor; 
0055 FIG. 10 is a sectional view showing a tenth 
embodiment of the first variant of a reverse-blocking trench 
power transistor with increased n-doping near a parasitic 
p-channel transistor, 
0056 FIG. 11 is a sectional view showing an eleventh 
embodiment of the first variant of a reverse-blocking power 
transistor in SOI technology (SOI =silicon-on-insulator); 
0057 FIG. 12 is a sectional view showing a twelfth 
embodiment of the first variant of a reverse-blocking power 
transistor with a buried oxide layer; 
0.058 FIGS. 13a to 13f are sectional views showing a 
method for producing the planar power transistor of the first 
embodiment of FIG. 1; 

0059 FIG. 14 is a sectional view showing a first embodi 
ment of the Second variant of a planar power transistor with 
reverse-blocking capability; 

0060 FIG. 15 is a sectional view showing a second 
embodiment of the Second variant of a planar power tran 
Sistor with reverse-blocking capability; 

0061 FIG. 16 is a sectional view showing a third 
embodiment of the Second variant of a planar power tran 
Sistor with reverse-blocking capability; 
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0062 FIGS. 17a and 17b are sectional views showing a 
fourth embodiment of the Second variant of a planar power 
transistor with reverse-blocking capability in two planes, 
lying one behind the other; 
0063 FIG. 18 is a sectional view showing a fifth embodi 
ment of the Second variant of a reverse-blocking planar 
power transistor with a compensation Structure; 
0064 FIG. 19 is a sectional view showing a sixth 
embodiment of the Second variant of a trench power tran 
Sistor with reverse-blocking capability; 
0065 FIG. 20 is a sectional view showing a seventh 
embodiment of the Second variant of a reverse-blocking 
trench power transistor with compensation Structure; 
0066 FIG. 21 is a sectional view showing an eighth 
embodiment of the Second variant of a reverse-blocking 
trench power transistor with compensation Structure; 
0067 FIG. 22 is a sectional view showing a ninth 
embodiment of the Second variant of a reverse-blocking 
trench power transistor with compensation Structure; 
0068 FIGS. 23a and 23b are sectional views showing a 
tenth embodiment of the second variant of a reverse-block 
ing power transistor in SOI technology (SOI =silicon-on 
insulator) in two planes, lying one behind the other; 
0069 FIGS. 24a and 24b are sectional views showing an 
eleventh embodiment of the second variant of a reverse 
blocking power transistor with a buried oxide layer in two 
planes, lying one behind the other; 
0070 FIGS. 25 and 26 each are circuit diagrams show 
ing a reverse-blocking power transistor combination having 
two oppositely Switched transistors with a common gate 
connection; 

0071 FIG. 27 is a sectional view showing a twelfth 
embodiment of the Second variant of a reverse-blocking 
power transistor according to the circuit diagram of FIG.26; 
and 

0072 FIGS. 28a to 28f are sectional views showing a 
twelfth exemplary embodiment (cf. FIG. 15) of the second 
variant of a method for manufacturing the power transistor. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0073. In all the figures of the drawing, Sub-features and 
integral parts that correspond to one another bear the same 
reference Symbol in each case. 
0074. In addition, in all the exemplary embodiments of 
the first variant of the invention (FIGS. 1-13), it will be 
assumed that the drift path is n-doped, So that the region 
Subdividing the drift path into two areas has p-doping. Of 
course, dopings of the respectively opposite conduction type 
are also possible here. 
0075). In addition, the invention will preferably be 
described using power transistors. However, it can be 
applied in the same way to other power Semiconductor 
components, such as IGBTs (bipolar transistors with isolated 
gate), diodes, and thyristors. 
0076 Finally, in the following exemplary embodiments, 
the Semiconductor bodies of the individual Semiconductor 
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components are in each case composed of Silicon. Instead of 
Silicon, however, another Suitable Semiconductor material, 
Such as SiC, AB and So can also be used. 
0.077 Referring now to the figures of the drawings in 
detail and first, particularly to FIG. 1 thereof, there is shown 
a Silicon body 1 including an n-doped Silicon Substrate 2 
and an n-doped Semiconductor layer 3 provided thereon. A 
p-doped body Zone 4 lies in the semiconductor layer 3. The 
p-doped body Zone 4 contains an n-doped Source Zone 5. 
0078. The body Zone 4 and the source Zone 5 are pro 
Vided with a first metalization 6 as a Source contact, while 
a Second metalization 7 is applied, as a drain contact, to the 
Surface of the Silicon Substrate 2. In an insulating layer 8 of 
Silicon dioxide, for example, a gate electrode 9 of polycrys 
talline Silicon, for example, is embedded in the insulating 
layer 8 in the area above the interspace between the Source 
Zone 5 and the Semiconductor layer 3, that is to Say in the 
area above the body Zone 4. 
0079 A planar power transistor described to this extent is 
of conventional construction. 

0080 According to the invention, there is now in the 
semiconductor layer 3 a further p-doped region 10, which 
subdivides the semiconductor layer 3 that forms a drift path 
into a source-side drift path 3a and a drain-side drift path 3b. 
0081. In the case of this planar power transistor, a 
reverse-blocking pnjunction 11 is therefore located between 
the source-side drift path 3a and the region 10. 
0082 In addition, the gate electrode 9 includes two parts: 
a first gate 9a lies between the source Zone 5 and the 
Source-Side part 3a, while a Second gate 9b is placed above 
the region 10. Accordingly, the gate electrode can also 
actually include two isolated parts (9a and 9b). 
0.083. Depending on the thickness and doping of the 
Semiconductor layer forming the drift path with its parts 3a 
and 3b, the planar power transistor of the exemplary 
embodiment of FIG. 1 can block a voltage in the forward 
direction approximately between 30 and 1000 V. The drain 
side part 3b of the drift path can have a doping between 
about 210"/cm and 1.10/cm and a thickness of about 2 
lum to 100 um. The source-side part 3a of the drift path can 
have the same doping level or be more highly doped than the 
drain-side part 3b. In order not to impair the forward 
blocking capability, the area charge contained between the 
p-doped areas, that is between the p-doped body Zone 4 and 
the p-doped region 10, must not exceed the breakdown 
charge, which is around 1'10"/cm in the case of silicon, in 
the entire area of a cell. It should be noted that the break 
down charge is linked to the breakdown voltage via the 
Second Maxwell equation. 
0084. Instead of the region 10, a plurality of such regions 
can also be inserted into the drift path: i.e., the Semicon 
ductor layer 3. This region 10 is not connected to the first 
metalization 6, that is to Say the Source contact, or the body 
Zone 4. However, it subdivides the drift path into the two 
completely mutually isolated parts 3a and 3b, So that the pn 
junction 11 that blocks in the reverse direction (drain is 
negative with respect to Source here) is produced between 
the region 10 and the source-side drift path 3a. 
0085. Because this additional region 10 also blocks the 
current flow in the forward direction, the second gate 9b is 
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disposed to produce an n-conducting channel, connecting 
the two areas 3a, 3b of the drift path, in the surface area of 
the region 10. This second gate 9b can be connected to the 
first gate 9a. That is, the “normal” gate of the power 
transistor and, for example as shown in FIG. 1, can be 
composed of its direct extension. However, Separate con 
figuration of the two gates 9a, 9b is also possible. 
0086. In the forward mode of the power transistor, the 
second gate 9b is Switched on together with the first gate 9a, 
while in the blocking mode in the forward or reverse 
direction, both gates 9a and 9b remain Switched off. 
0087. A substantial advantage of the power semiconduc 
tor component according to the invention resides in the fact 
that its blocking capability in the forward direction is 
maintained unrestrictedly, So that no breakdown occurs 
between collector and emitter of a parasitic transistor, and 
additionally in the fact that the body Zone 4 is at the fixed 
potential of the first metalization 6, that is, Source potential, 
So that the turn-on voltage does not depend, via the Substrate 
control effect, on the applied drain-Source Voltage of the 
power transistor. 
0088 FIG. 2 shows a further exemplary embodiment of 
the power Semiconductor component according to the inven 
tion. Here, however, as opposed to the exemplary embodi 
ment of FIG. 1, the power transistor is provided with a 
compensation Structure. Therefore, in the n-doped Semicon 
ductor layer 3 there is at least one p-doped compensation 
pillar 12 that is So highly doped that, in the blocking mode, 
the charge carriers of the compensation pillar 12 and the 
charge carriers of the Semiconductor layer 3 Surrounding the 
latter deplete one another. Otherwise, reference is made to 
U.S. Pat. No. 4,754,310, which was previously cited, for 
details relating to compensation components. 

0089. In FIG. 3, a trench power transistor with reverse 
blocking capability is illustrated Schematically. To distin 
guish the embodiments of FIGS. 1 and 2, in the embodi 
ment of FIG. 3, the gate electrode 9 is located in a trench 13, 
which is lined with a gate insulating layer 14 of Silicon 
dioxide, for example. Here, too, the uniformly shaped gate 
electrode 9 can be divided into a first gate 9a in the area of 
the body Zone 4 and a second gate 9b in the area of the 
region 10. 

0090. In a fourth exemplary embodiment in FIG. 4, a 
trench power transistor with reverse-blocking capability is 
again illustrated, as in FIG. 3. However, like the exemplary 
embodiment of FIG. 2, this power transistor of the exem 
plary embodiment of FIG. 4 has a compensation structure. 
This means that there is a p-doped compensation pillar 12 in 
the otherwise n-doped semiconductor layer 3 of the drift 
path. 

0091. Other configurations can also be selected for the 
compensation Structure. Exemplary embodiments of this are 
shown in FIGS. 5 and 6. 

0092. In the exemplary embodiment of FIG. 5, the com 
pensation pillars 12 do not adjoin the p-doped region 10, as 
in the exemplary embodiment of FIGS. 2 and 4. Instead, 
here the compensation pillars 12 are disposed laterally "at 
the sides”, substantially underneath the gate electrodes 9. 
0093. In the exemplary embodiment of FIG. 6, the com 
pensation columns 12 are led laterally further past the 
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trenches 13 and reach as far as the surface of the silicon body 
1 underneath the insulating layer 8. 

0094 Still further, different configurations are possible 
for the compensation Structure. For example, the compen 
sation pillars may be floating, as a whole or partially and can 
be connected to the region 10, as a whole or partially. 
Furthermore, the compensation pillars can be coherent or 
else individually configured on their own. In addition, 
instead of compensation pillars, individual p-conducting 
regions, which are not coherent in DC terms, can be inlaid 
in the n-conducting drift path. 

0.095 The turn-on voltage of the parasitic p-channel 
transistor composed of the body Zone 4, the drain-side drift 
path 3a and the region 10 (cf. FIG. 1, for example) should 
be increased in numerous applications and should be at least 
as high as the value of the desired reverse-blocking capa 
bility of the power transistor. Such an increase in the turn-on 
Voltage can be achieved with the exemplary embodiments of 
FIGS. 7 to 10. 

0096. In the exemplary embodiment of FIG. 7, which 
otherwise corresponds to the exemplary embodiment of 
FIG. 1, increased n-doping is provided in the area of the 
parasitic p-channel transistor. This means that the Surface 
areas of the Source-Side drift path 3a, that is to Say Source 
regions 15, are more highly doped than the rest of the 
Source-Side drift path. 

0097 Another possible way of increasing the turn-on 
voltage of the parasitic p-channel transistor can be seen from 
the exemplary embodiment of FIG. 8: there, in the area 
above the source-side drift path 3a, the gate electrode 9 is 
interrupted, So that here there are actually two isolated gates 
9a and 9b. The gate 9a forms the actual gate of the power 
transistor, while the gate 9b, the upper, Second gate, is used 
to supply the two areas 3a and 3b of the drift path with a 
connecting n-conducting channel. 

0098. In the exemplary embodiment of FIG. 9, the layer 
thickness of the insulating layer 8 is increased in the area of 
the Source-Side drift path 3a, So that here there is a thickened 
area 8a. Accordingly, the gate electrode 9 in this area is 
provided at a greater distance from the drift path 3a. 

0099 FIG. 10 shows an exemplary embodiment corre 
sponding to FIG. 3. In a similar way to that in the exemplary 
embodiment of FIG. 7, FIG. 10 shows that the doping of the 
Source-Side area of the drift path 3a is increased in regions 
15a. 

0100. The various possible ways of increasing the turn-on 
Voltage of the parasitic p-channel transistor, which have 
been described above by using FIGS. 7 through 10, can, if 
required, also be used simultaneously: for example by the 
first gate 9a and the second 9b (cf. FIG. 8), in an area of a 
thicker insulating layer (cf. reference symbol 8a in FIG.9) 
being connected via the Source-side area 3a of the drift path. 
This connection can be left out in the area of a thinner 
insulating layer. 

0101 The structures of power transistors explained 
above by using FIGS. 1 to 10, can be implemented as 
configurations of Strip cells, Square cells, hexagonal cells, or 
other cell shapes. In each case, they can be connected in 
parallel with one another. 
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0102) A further two fundamentally further different 
exemplary embodiments of the power Semiconductor com 
ponent according to the invention are illustrated in FIGS. 11 
and 12. 

0103) Thus, FIG. 11 shows a power transistor in SOI 
technology. The power transistor is disposed above an oxide 
layer 17 on a carrier wafer 16 and embedded in a further 
oxide layer 18. Here, the drift path includes the source-side 
area 3a and the drain-Side area 3b, which are separated from 
each other by the p-doped region 10. An n-doped connect 
ing region 19 Serves, in a similar way to the Silicon Substrate 
2, to provide good contact with the Second metalization or 
drain electrode 7. 

0104 Finally, the reverse-blocking power transistor of 
the exemplary embodiment of FIG. 12 has a buried insu 
lating layer of Silicon dioxide, for example. The drift path of 
this power transistor is separated by the p-conducting region 
10 into the source-side part 3a and the drain-side part 3b. In 
this exemplary embodiment, too, the gate electrode 9 again 
extends, as a first gate 9a, Over the channel of the actual 
power transistor and, as a gate 9b, over the region 10. 
0105. In the following text, a method of producing the 
power Semiconductor component according to the invention 
is to be explained using FIGS. 13a to 13f. 

0106 First of all, as shown in FIG.13a, a semiconductor 
body 1 composed of an n-doped silicon Substrate 2 and an 
n-doped Semiconductor layer 3 deposited thereon are pro 
vided. The semiconductor layer 3 is therefore weaklier 
doped than the silicon substrate 2. This is followed by gate 
oxidization with formation of a gate insulating layer 21 of 
Silicon dioxide and gate electrodes 9 of doped polycrystal 
line silicon, which are both structured in the usual way by 
etching, as shown in FIG. 13a. 
0107 Then, as illustrated in FIG. 13b, the p-doped 
region 10 separating the two areas 3a and 3b of the drift path 
are introduced by ion implantation of boron, for example, 
which is followed by further implantation of phosphorus, for 
example, in order to produce an n-conducting area 3a', from 
which the source-side part 3a of the drift path is later 
produced. Following outward diffusion of boron and phos 
phorus, the structure illustrated in FIG. 13b is therefore 
present. 

0108) Depending on the desired doping levels, penetra 
tion depths and dopants used, boron and phosphorus in the 
present example, the areas 10 and 3a' can be produced in one 
order or the other or, if appropriate, also together. 

0109 Then, in the usual way, a p-doped body Zone 4 is 
introduced by implantation and outward diffusion of boron, 
for example, as a result of which the Structure illustrated in 
FIG. 13C is obtained. 

0110. By ion-implanting of phosphorus, for example, and 
Subsequent healing, an n-doped Source Zone 5 is then 
produced. The structure illustrated in FIG. 13d is then 
present. 

0111. This is further followed by the deposition of an 
intermediate oxide to form the insulating layer 8 of Silicon 
dioxide that sheaths the gate electrodes 9, and the etching of 
a contact hole, so that the structure of FIG. 13e is present. 
Finally, a further metalization 6 is applied as a Source 
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electrode in order to arrive at the structure shown in FIG. 13f 
and corresponding to the exemplary embodiment of FIG. 1. 
0112 During the production of the trench power transis 
tor from the exemplary embodiment of FIG. 3 and other 
trench power transistors, the various doping regions can be 
produced in a manner corresponding to that in FIG. 13 or 
else by a plurality of epitaxial Steps. For example, it is 
possible to produce the two p-conductive regions, namely 
the body Zone 4 and the region 10, firstly as a coherent 
region by epitaxy or implantation and diffusion, and then to 
introduce the source-side part 3a of the drift path by high 
energy implantation. If a slow-diffusing dopant is used for 
this Source-side part 3a of the drift path, Such as arsenic or 
antimony, the implantation can even be conducted before the 
diffusion of the body Zone 4. Finally, it is also still possible 
to produce the region 10 by of high-energy implantation, for 
example. 
0113 FIG. 14 shows a silicon body 1 including an 
n-doped silicon Substrate 2 and an n-doped semiconductor 
layer 3 provided thereon. In the semiconductor layer 3 there 
is a p-doped body Zone 4 that contains an n-doped Source 
Zone 5. 

0114. The source Zone 5 is provided with a first metal 
ization 6 of aluminum, for example, as a Source contact, 
while a Second metalization 7 also of aluminum, for 
example, is applied as a drain contact to the Surface of the 
Silicon Substrate 2. A gate electrode 9 of polycrystalline 
Silicon, for example, is embedded in an insulating layer 8 of 
Silicon dioxide, for example. 
0115 The planar power transistor described to this extent 
is of conventional construction. 

0116. According to the invention, there is now in the 
body Zone 4 a further additional, n-doped region 10a, which 
Subdivides the body Zone into a Source-side part 4a and a 
drain-Side part 4b. 
0117 The additional n-doped region 10a inlaid in the 
body Zone 4 is connected, via a metal plug 22 of aluminum, 
for example, or a Silicide or another Suitable material, at least 
to the drain-side part 4b of the body Zone 4, in a purely 
resistive, non-rectifying connection, and is likewise prefer 
ably also connected electrically to the Source-Side part 4a of 
the body Zone 4. 
0118. In the case of this planar power transistor, there is 
a reverse-blocking pn junction 11 between the Source-side 
part 4a of the body Zone 4 and the source Zone 5. 
0119) The effect of the additional region 10a that is inlaid 
in the body Zone 4 is that electrons that come from the Source 
Zone 5 do not find a continuous path in the body Zone 4 as 
far as the Spatial charging Zone of the blocking pn junction 
between the body Zone 4 and the semiconductor layer 3 
forming the drain. Electrons that come from the Source Zone 
5 are therefore intercepted by the region 10a and can no 
longer overcome the pnjunction to the drain-Side part 4b of 
the body Zone 4 as minority charge carriers, Since this 
junction is short-circuited by the metal plug. 22. 
0120 Above the metallic short circuit resulting from the 
metal plug 22 between the body Zone 4 and the region 10a, 
it is not necessary for Semiconductor material or Silicon to be 
present. Instead, this metallic Short circuit can be displaced 
underneath an insulating layer 23 of Silicon dioxide, for 
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example, or else onto the Semiconductor Surface into the 
insulating layer 8. Exemplary embodiments of this are 
shown in FIGS. 15 and 16. In FIG. 15, the metal plug 22 
forming the metal Short circuit is located underneath an 
oxide layer 23 composed of Silicon dioxide. In the exem 
plary embodiment of FIG. 16, the metallic short circuit has 
been displaced to the Surface of the Semiconductor body. An 
aluminum layer forming the metal plug 22 here produces a 
conductive connection between the Source-Side part 4a of 
the body Zone 4, the region 10a and the drain-side part 4b 
of the body Zone 4. One advantage of the exemplary 
embodiments of FIGS. 15 and 16 is that these can be 
produced more easily, because it is simpler to produce the 
metallic short circuit under an oxide layer as in the exem 
plary embodiment of FIG. 15, or on the semiconductor 
surface, as in the exemplary embodiment of FIG. 16. 
0121 FIGS. 17a and 17b show an exemplary embodi 
ment that is similar to FIG. 15. In the exemplary embodi 
ment of FIG. 16, the metallic short circuit resulting from the 
metal plug 22 is displaced, for example, to one side of a 
Strip-like power transistor, and its other side has the gate 
electrode 9. In the exemplary embodiment of FIGS. 17a and 
17b, the Subdivision between the metallic short circuit and 
gate electrode is conducted differently. Here, the gate elec 
trode 9 is in a front (or rear) area of the strip-like power 
transistor, while the metallic short circuit resulting from the 
metal plug 22 is displaced to the rear (or front) area of the 
power transistor. 
0122) The exemplary embodiments of FIGS. 15, 16, 17a, 
and 17b demonstrate that the metallic short circuit between 
the region 10a inlaid in the body Zone 4 and dividing the 
latter into two parts 4a and 4b, and at least the drain-side part 
4b of the body Zone 4 can be shaped virtually as desired. It 
is merely essential that there is Such a metallic short circuit 
present in any case between the inlaid region 10a and at least 
the drain-side part 4b, preferably the Source-Side part 4a of 
the body Zone 4. 
0123. In FIGS. 18 to 22, there are further exemplary 
embodiments of the power Semiconductor component 
according to the invention of the Second variant, in the form 
of power transistors with compensation Structure and/or a 
gate disposed in a trench (trenchgate). 
0.124. In detail, FIG. 18 shows an exemplary embodi 
ment of a reverse-blocking planar power transistor with 
compensation Structure. 
0.125. This power transistor has a p-doped compensation 
pillar 12 inlaid in the n-doped semiconductor layer 3. This 
compensation pillar 12 is So highly doped that, in the 
blocking mode, the charge carriers of the compensation 
pillar 12 and the charge carriers of the Semiconductor layer 
3 Surrounding the latter cancel one another. Otherwise, in 
relation to details of compensation components, reference is 
made to U.S. Pat. No. 4,754,310, which was previously 
cited. 

0.126 Of course, the compensation structure of compen 
sation components is not restricted to pillar-type configura 
tions, as shown in the exemplary embodiment of FIG. 18. 
Instead, other embodiments of compensation regions are 
also possible. In addition, the compensation regions do not 
need to be connected to the body Zone 4. Instead, they can 
also be inlaid in a floating manner and, if appropriate, in 
regions Separated from one another, in the Semiconductor 
layer 3 forming a drift path. 
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0127 FIG. 19 shows, as a further exemplary embodi 
ment of the power Semiconductor component according to 
the invention of the Second variant, a trench power transistor 
in which the gate electrode 9 is located in a trench 13 lined 
with an insulating layer 14 of Silicon dioxide, for example. 
In this exemplary embodiment, too, the body Zone 4 is 
Subdivided by the n-doped region 10a into a Source-Side part 
4a, which adjoins the Source Zone 5, and a drain-side part 4b, 
which is adjacent to the Semiconductor layer 3 forming the 
drain. 

0128 FIG. 20 shows an exemplary embodiment that 
corresponds to the exemplary embodiment of FIG. 19, but 
here the power transistor has a compensation Structure with 
a compensation pillar 12. In FIG. 21, this compensation 
Structure is modified: two compensation pillars 12 here are 
located substantially underneath the areas of the trenches 13 
and do not adjoin the body Zone 4. Finally, FIG. 22 shows 
an exemplary embodiment in which the compensation pil 
lars 12 are led past the trenches 13 at the Sides and reach as 
far as the Surface of the Semiconductor body underneath the 
insulating layer 8. 
0129. The structures of power transistors explained 
above using FIGS. 14 to 22 can be implemented as con 
figurations of Strip cells, Square cells, rectangular cells, 
hexagonal cells, or other cell shapes and can in each case be 
connected in parallel with one another. 
0130 FIGS. 23a, 23b and 24a, 24b illustrate a further 
two fundamentally further different exemplary embodiments 
of the power Semiconductor component according to the 
invention. 

0131 Thus, FIGS. 23a and 23b show a power transistor 
in SOI technology that is disposed above a silicon dioxide 
layer 17 on a carrier wafer 16 and is embedded in a further 
insulating layer 18. The body Zone 4 here includes the 
Source-Side part 4a and the drain-Side part 4b, which are 
Separated from each other by the n-doped region 10a. An 
n-doped connecting region 19 is used, in a similar way to 
the Silicon Substrate 2, to provide good contact with the 
Second metalization or drain electrode 7. 

0132 FIGS. 23a and 23b illustrate sections in various 
planes through the power transistor. The metalization 6 for 
the Source is provided in a "front” area of the, for example, 
Strip-like power Semiconductor component, while the metal 
plug. 22, which short-circuits the region 10a to the two parts 
4a and 4b of the body Zone 4, is placed in a“rear” area. Here, 
the second metalization 7 for drain is led over the entire 
depth of the power transistor. 
0133. In a further reverse-blocking power transistor, 
shown in FIGS. 24a and 24b in two planes lying one behind 
the other, a buried insulating layer 20 of silicon dioxide, for 
example, is provided. The body Zone 4 of this power 
transistor, as in the preceding exemplary embodiments, 
includes a Source-Side part 4a and a drain-Side part 4b 
separated therefrom by the region 10a. In a similar way to 
the embodiment of FIGS. 23a and 23b, the gate electrode 9 
is in a “front area of the power transistor, while the metal 
plug 22 producing the Short circuit between the region 10a, 
on the one hand, and the Source-Side part 4a and the 
drain-Side part 4b of the Source Zone 4, is inlaid in the 
insulating layer 8 in a rear area. 
0134) The power semiconductor component according to 
the invention may also be built up in Structural terms by a 
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combination of two Semiconductor chips. For this purpose, 
a first power MOSFET with a conventional construction (for 
example with compensation structure) 25, which ensures a 
forward blocking capability, and also a second power MOS 
FET 26, which merely has to exhibit a low blocking capa 
bility, are needed. This second MOSFET 26 achieves its 
reverse-blocking capability by being connected anti-Serially 
in relation to the first MOSFET 25. In this case, the Source 
contacts of the first and of the Second MOSFET 25 and 26 
are connected to each other. Likewise, the two gates of the 
MOSFETs 25, 26 are connected together to form a common 
connection. The drain of the second transistor 26 then forms 
the Source of the overall structure, while the drain of the first 
transistor 25 constitutes the drain of the Overall Structure, as 
shown in the circuit diagram of FIG. 25. 
0135) In the turned-on state of this overall structure, the 

first MOSFET 25 is operated in the first quadrant of the 
current/voltage characteristic, that is to Say “normally, 
while the second MOSFET 26 has current flowing through 
it in the reverse direction, that is to Say is operated in the 
third quadrant. 
0136. The configuration of FIG. 25 is expediently 
accommodated in a common housing, which Overall needs 
only three connections to the outside (Source, gate, drain). 
0.137 Mounting the chips in the housing side by side 
(“chip-by-chip”) or else on one another (“chip-on-chip”) is 
possible. 
0.138. Depending on the desired mounting, different 
Structures may be preferred for the Second MOSFET 26. A 
first example of this is a conventional vertical power MOS 
FET with a drain connection on the rear side and combined 
Source/body connection on the front Side. A Second example 
is a lateral power MOSFET, in which the drain connection 
is also placed on the front Side. Particularly advantageous for 
chip-on-chip mounting is a Source-down transistor, as it is 
known, in which gate and drain are placed on the front Side 
and Source on the rear Side. 

0.139 Since the second transistor 26 needs only a low 
blocking capability, it is also possible to use a power 
transistor without a body connection: that is, with a floating 
body Zone 4. Such a transistor can be used in the manner 
described above or else conversely, the drain of the Second 
transistor 26 being connected to the Source of the first 
transistor 25, and the Source of the second transistor 26 
Serving as a Source for the overall Structure. A reverse 
blocking power transistor combination of this type, in which 
the Source of the transistor 25 is connected to drain or Source 
of the transistor 26, whose body Zone is not connected, can 
be seen from FIG. 26. 

0140 FIG. 27 shows a practical exemplary embodiment 
of the circuit according to FIG. 26. The gate electrodes 9 of 
the two transistorS25, 26 are connected together. The Second 
metalization 7 (drain) of the transistor 26 is connected via 
the first metalization 6 of the transistor 25 to the body Zone 
4 and the Source Zone 5 of the transistor 25, whose second 
metalization 7 forms the drain of the overall structure. The 
Source of the overall structure is provided by the first 
metalization 6 of the transistor 26. 

0141. In the structures of FIGS. 25 to 27, the body Zones 
4 of the two transistors 25, 26 in each case correspond to the 
parts 4b and 4a of the body Zone 4 of the preceding 
exemplary embodiments. 
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0142. In the following text, a method of producing the 
power transistor according to the exemplary embodiment of 
FIG. 15 will also be explained, using FIGS. 28a to 28f 
0143 Firstly, as shown in FIG. 28a, a semiconductor 
body 1 including an n-doped silicon Substrate 2 and an 
n-doped Semiconductor layer 3 deposited thereon epitaxially 
is provided. The semiconductor layer 3 is therefore weaklier 
doped than the Silicon Substrate 2. There follows a gate 
oxidization with formation of a gate insulating layer 21 of 
Silicon dioxide and of gate electrodes 9 of doped polycrys 
talline Silicon, both being structured in the usual way by 
etching, so that finally the structure shown in FIG. 28a is 
obtained. 

0144. Then, as illustrated in FIG.28b, the drain-side part 
4b of the p-doped body Zone 4 and an n-doped region 24 are 
introduced by implantation and outward diffusion. For the 
p-doping, boron, for example, can be used, while phospho 
ruS is Suitable for the n-doping. Depending on the desired 
doping levels, penetration depths and dopants used, the 
region of the part 4b and the region 24 can be produced in 
one order or another or else together. In any case, the 
structure shown in FIG. 28b is therefore obtained. It should 
be further remarked that, in FIG. 28b and in the following 
FIGS. 28c to 28f, the silicon substrate 2 has been left out in 
order to simplify the illustration. 
0145 The source-side part 4a of the p-doped body Zone 
4 is then implanted and diffused, by which means the 
additional n-doped region 10a Separating the parts 4a and 4b 
of the body Zone 4 is also produced from the region 24. The 
structure obtained in this way is shown in FIG. 28c. 
0146) Next, the source Zone 5 is introduced by implanting 
arsenic, for example, and by Subsequent healing. In this way, 
the n-doped source Zone 5 is produced. The structure shown 
in FIG. 28d is therefore present. 
0147 Then, a deposition of intermediate oxide and the 
etching of contact holes and trenches through the additional 
n-doped region 10a as far as the lower part of the body Zone 
4 are then performed. This produces the trench 13, which 
reaches as far as the part 4b of the body Zone 4. In this way, 
the structure shown in FIG. 28e is present. 
0148 Finally, in the trench 13, the metal plug 22 is 
produced and etched back as far as the upper part of the body 
Zone 4. The insulating layer 23 is then formed, likewise with 
back-etching. AS the last Step, the first metalization 6 is 
applied. In this way, the structure shown in FIG. 28f is 
obtained. 

0149. In principle, the power semiconductor components 
of the other exemplary embodiments can be produced in a 
Similar way. For example, in the exemplary embodiment of 
FIG. 19, the various doping regions 3, 4b, 10, 4a, and 5 can 
be produced in a corresponding way or else via a plurality 
of epitaxial Steps. Furthermore, it is possible to produce the 
two p-doped parts 4a and 4b of the body Zone 4 initially as 
a coherent region by epitaxy or implantation and diffusion 
and Subsequently to insert the additional n-doped region 10a 
by implantation at high energy. 

0150. If a slowly diffusing dopant, such as arsenic or 
antimony, is used for the additional n-doped region, then the 
implantation can even be conducted before the diffusion of 
the body Zone 4. 
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0151 Finally, it is also further possible to produce the 
drain-Side part 4b of the body Zone by high-energy implan 
tation. 

0152. In the case of the trench structures, that is to say for 
example in the exemplary embodiment of FIG. 19, the 
production of the metal plug 22 can be performed in a 
Similar way to that in the case of the planar Structures, that 
is to say in the exemplary embodiment of FIG. 15. In the 
exemplary embodiments which have the metal plug 22 
providing the metal short circuit at the Semiconductor Sur 
face, the metal plug can be formed in a conventional way, for 
example by vapor deposition. 

I claim: 
1. A reverse-blocking power Semiconductor component, 

comprising: 

two electrodes defining an area therebetween; 
a Semiconductor layer disposed in the area between Said 

two electrodes, defining a drift path of a first conduc 
tion type therein; and 

a region disposed in Said drift path and Subdividing Said 
drift path into two areas, Said region being of the other 
conduction type, opposite to the one conduction type, 
Said region having a gate. 

2. The power Semiconductor component according to 
claim 1, including a further gate, Said further gate being 
configured coherently with Said gate of Said region. 

3. The power Semiconductor component according to 
claim 1, wherein said drift path of said semiconductor layer 
has a drain-Side area, Said drain-Side area having a dopant 
concentration between 2-10' charge carriers/cm and 1'10" 
charge carriers/cm. 

4. The power Semiconductor component according to 
claim 1, wherein Said drift path has a drain-Side area, Said 
drain-Side area having a layer thickness of about 2 um to 100 
plm. 

5. The power Semiconductor component according to 
claim 1, wherein Said drift path has a Source-Side area and 
a drain-side area, Said Source-side area having at least the 
Same level of doping as Said drain-side area. 

6. The power Semiconductor component according to 
claim 1, wherein Said drift path has a breakdown charge not 
being exceeded. 

7. The power Semiconductor component according to 
claim 6, where said breakdown charge is 110' charge 
carrierS/cm in Silicon. 

8. The power Semiconductor component according to 
claim 1, wherein Said drift path has a Source-side area; and 

a parasitic MOS transistor has a turn-on voltage and a 
channel formed by Said Source-Side drift path. 

9. The power Semiconductor component according to 
claim 8, wherein Said Source-Side area has a part adjoining 
Said gate of Said region, and Said part has an increased 
dopant concentration compared to a remainder of Said 
region. 

10. The power Semiconductor component according to 
claim 8, including an insulating layer having a given thick 
neSS and sheathing the gate electrode, Said thickness being 
increased in Said Source-side area of Said drift path. 

11. The power Semiconductor component according to 
claim 8, wherein Said gate is not present in Said Source-side 
area of Said drift path. 
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12. A trench power Semiconductor component, compris 
ing: 

two electrodes defining an area therebetween; 
a Semiconductor layer disposed in the area between said 
two electrodes, defining a drift path of a first conduc 
tion type therein; and 

a region disposed in Said drift path and Subdividing Said 
drift path into two areas, Said region being of the other 
conduction type, opposite to the one conduction type, 
Said region having a gate. 

13. The trench power Semiconductor component accord 
ing to claim 12, wherein: 

Said drift path has a trench formed therein; and 
Said gate is disposed in Said trench. 
14. An SOI power Semiconductor component, compris 

ing: 

two electrodes defining an area therebetween; 
a Semiconductor layer disposed in the area between said 
two electrodes, defining a drift path of a first conduc 
tion type therein; and 

a region disposed in Said drift path and Subdividing Said 
drift path into two areas, Said region being of the other 
conduction type, opposite to the one conduction type, 
Said region having a gate. 

15. The power Semiconductor component according to 
claim 1, including a buried insulating layer in Said drift path. 

16. The power Semiconductor component according to 
claim 1, wherein Said region Subdividing Said drift path is 
p-doped. 

17. The power Semiconductor component according to 
claim 16, wherein Said region is doped with boron. 

18. A compensation component, comprising: 
two electrodes defining an area therebetween; 
a Semiconductor layer disposed in the area between said 
two electrodes, defining a drift path of a first conduc 
tion type therein; and 

a region disposed in Said drift path and Subdividing Said 
drift path into two areas, Said region being of the other 
conduction type, opposite to the one conduction type, 
Said region having a gate. 

19. The compensation component according to claim 18, 
including: 

a body Zone in Said Semiconductor layer; and 
a compensation region connected to Said body Zone. 
20. The power Semiconductor component according to 

claim 18, wherein Said compensation region is floating. 
21. The power Semiconductor component as claimed in 

claim 19, wherein Said compensation region is a compen 
sation pillar. 

22. The power Semiconductor component according to 
claim 1, wherein Said gate of Said region Subdividing the 
drift path is formed from polycrystalline silicon. 

23. A method for producing a power Semiconductor 
component, which comprises: 

providing two electrodes defining an area therebetween; 
providing a Semiconductor layer in the area between the 

two electrodes; 
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defining a drift path of a first conduction type in the 
Semiconductor layer; 

providing a region in the drift path; 
Subdividing the drift path into two areas, the region being 

of the other conduction type, opposite to the one 
conduction type; 

providing the region with a gate; 
implanting the region dividing the drift path; and 

allowing outward diffusion of dopants of the other con 
duction type from the region. 

24. The method according to claim 23, which further 
comprises, producing one of the areas as a Source-Side area 
of the drift path by a step Selected from the group consisting 
of implanting the Source-side area in the drift path and 
outward diffusion epitaxy. 

25. A method for producing a power Semiconductor 
component, which comprises: 

providing two electrodes defining an area therebetween; 
providing a Semiconductor layer in the area between the 

two electrodes, 
defining a drift path of a first conduction type in the 

Semiconductor layer; 
providing a region in the drift path; 
Subdividing the drift path into two areas, the region being 

of the other conduction type, opposite to the one 
conduction type; 

providing the region with a gate; and 
producing the region Subdividing the drift path by epitaxy. 
26. The method according to claim 23, which further 

comprises, producing one of the areas as a Source-Side area 
of the drift path by a step Selected from the group consisting 
of implanting the Source-side area in the drift path and 
outward diffusion epitaxy. 

27. A reverse-blocking power Semiconductor component, 
comprising: 

a Semiconductor body forming a drift path of one con 
duction type; 

a body Zone of the other conduction type, opposite to the 
one conduction type, provided in Said Semiconductor 
body; 

a Source metalization; 

a Source Zone of the one conduction type placed in Said 
body Zone and connected to Said Source metalization; 
and 

a region of the one conduction type being inlaid in Said 
body Zone to define a Source-side part and a drain-Side 
part in Said body Zone, Said region inlaid in Said body 
Zone being short-circuited at least to Said drain-Side 
part of Said body Zone; 

Said Source metalization being connected electrically only 
to Said Source Zone. 

28. The power Semiconductor component according to 
claim 25, wherein Said region inlaid in Said body Zone is also 
Short-circuited to Said Source-Side part of Said body Zone. 
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29. The power Semiconductor component according to 
claim 27, wherein Said inlaid region is short-circuited with 
a purely resistive connection. 

30. The power Semiconductor component according to 
claim 27, wherein Said inlaid region is short-circuited with 
a non-rectifying connection. 

31. The power Semiconductor component according to 
claim 27, wherein Said inlaid region is short-circuited with 
a metal contact. 

32. The power Semiconductor component according to 
claim 27, wherein Said inlaid region acts as an electron 
collector. 

33. The power Semiconductor component according to 
claim 27, wherein said semiconductor body forming the drift 
path, has a doping between 2-10' charge carriers/cm and 
1:10 charge carriers/cm. 

34. The power Semiconductor component according to 
claim 25, wherein said semiconductor body forming the drift 
path has a thickness between 2 um to 100 lim. 

35. The power Semiconductor component according to 
claim 31, wherein Said metal contact is disposed in Said 
Semiconductor body. 

36. The power Semiconductor component according to 
claim 31, wherein Said metal contact is disposed on a Surface 
of Said Semiconductor body. 

37. The power Semiconductor component according to 
claim 28, including a compensation Structure. 

38. The power Semiconductor component according to 
claim 37, wherein Said compensation Structure includes a 
compensation region inlaid in Said drift path. 

39. The power Semiconductor component according to 
claim 38, including a floating compensation pillar. 

40. The power Semiconductor component according to 
claim 38, including a compensation pillar connected to Said 
body Zone. 

41. The power Semiconductor component according to 
claim 37, wherein Said compensation Structure includes a 
pillar-like compensation region. 

42. The power Semiconductor component according to 
claim 27, wherein Said Semiconductor body has a trench 
formed therein; and 

a gate is disposed in Said trench. 
43. The power Semiconductor component according to 

claim 27, including a carrier wafer; and 
Said a Semiconductor body, Said body Zone, Said Source 

metalization, Said Source Zone, and Said region are 
formed on said carrier wafer by SOI technology. 

44. The power Semiconductor component according to 
claim 27, including an insulating layer buried in Said Semi 
conductor body. 

45. A power Semiconductor component, comprising: 
a first chip and a Second chip Serially connected to each 

other, each including a respective Semiconductor body 
forming a drift path of one conduction type, a body 
Zone of the other conduction type, opposite to the one 
conduction type, provided in Said Semiconductor body, 
a Source metalization, and a Source Zone of the one 
conduction type placed in Said body Zone and con 
nected to Said Source metalization, a region of the one 
conduction type inlaid in Said body Zone to define a 
Source-Side part and a drain-side part in Said body Zone, 
Said region inlaid in Said body Zone being Short 
circuited at least to Said drain-Side part of Said body 
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Zone, and Said Source metalization being connected 
electrically only to Said Source Zone. 

46. The power Semiconductor component as claimed in 
claim 45, wherein Said first chip and Said Second chip are 
built up jointly. 

47. The power Semiconductor component as claimed in 
claim 45, wherein Said first chip and Said Second chip are 
mounted chip-on-chip. 

48. The power Semiconductor component according to 
claim 45, wherein each of Said first chip and Said Second chip 
has a respective MOSFET. 

49. The power Semiconductor component according to 
claim 48, wherein: 

each of said MOSFETs has a respective gate; and 
said gates of said MOSFETs are connected. 
50. The power Semiconductor component according to 

claim 48, wherein: 
each of said MOSFETs has a source; and 
said sources of said MOSFETs are connected to each 

other. 
51. The power Semiconductor component according to 

claim 27, wherein the one conduction type is the n-conduc 
tion type. 

52. A power transistor, comprising: 
a Semiconductor body forming a drift path of one con 

duction type; 
a body Zone of the other conduction type, opposite to the 

one conduction type, provided in Said Semiconductor 
body; 

a Source metalization; 

a Source Zone of the one conduction type placed in Said 
body Zone and connected to Said Source metalization; 
and 

a region of the one conduction type inlaid in Said body 
Zone to define a Source-side part and a drain-Side part 
in Said body Zone, Said region inlaid in Said body Zone 
being short-circuited at least to Said drain-side part of 
Said body Zone, 

Said Source metalization being connected electrically only 
to Said Source Zone. 

53. A method of producing a power Semiconductor com 
ponent, which comprises: 

including a Semiconductor body forming a drift path of 
one conduction type; 

providing a body Zone of the other conduction type, 
opposite to the one conduction type in the Semicon 
ductor body; 

providing a Source metalization; 
providing a Source Zone of the one conduction type placed 

in the body Zone and connecting the Source Zone to the 
Source metalization; 

inlaying a region of the one conduction type in the body 
Zone to define a Source-side part and a drain-Side part 
in the body Zone, 

Short-circuiting the region inlaid in the body Zone at least 
to the drain-side part of the body Zone; 
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connecting the Source metalization electrically only to the 
Source Zone; and 

producing the region Subdividing the body Zone is pro 
duced by implantation and outward diffusion. 

54. A method of producing a power Semiconductor com 
ponent, which comprises: 

including a Semiconductor body forming a drift path of 
one conduction type; 

providing a body Zone of the other conduction type, 
opposite to the one conduction type in the Semicon 
ductor body; 

providing a Source metalization; 
providing a Source Zone of the one conduction type placed 

in the body Zone and connecting the Source Zone to the 
Source metalization; 

inlaying a region of the one conduction type in the body 
Zone to define a Source-Side part and a drain-Side part 
in the body Zone; 

short-circuiting the region inlaid in the body Zone at least 
to the drain-side part of the body Zone; 
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connecting the Source metalization electrically only to the 
Source Zone; and 

producing the region that Subdivides the body Zone by 
epitaxy. 

55. The method as claimed in claim 53, which further 
comprises: 

producing initially a body Zone by epitaxy, 
Subdividing the body Zone into two parts by introducing 

Subsequently the additional region by high-energy 
implantation. 

56. The method as claimed in claim 53, which further 
comprises: 

producing initially a body Zone by implantation and 
diffusion; 

Subdividing the body Zone into two parts by introducing 
Subsequently the additional region by high-energy 
implantation. 

57. The method according to claim 53, which further 
comprises implanting the additional region before the out 
ward diffusion of the body Zone. 
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