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(57) ABSTRACT 

A semiconductor substrate (1) of GaAs With a semiconduc 
tor layer sequence (2) applied on top. The semiconductor 
layer sequence (2) contains a plurality of semiconductor 
layers (3, 4, 5, 6, 7) of All_yGayAsl_XPX With Oéxél and 
Oéyé l, the phosphorus component X in a number of the 
semiconductor layers respectively being greater than in a 
neighboring semiconductor layer lying thereunder in the 
direction of groWth. Such a semiconductor substrate may be 
advantageously used as a quasi-substrate substrate (8) for 
groWing further semiconductor layers (28) Which have a 
smaller lattice constant than GaAs. 
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SEMICONDUCTOR SUBSTRATE OF GAAS AND 
SEMICONDUCTOR DEVICE 

RELATED APPLICATIONS 

[0001] This patent application claims the priority of Ger 
man patent applications no. 10 2005 046 943.4 ?led Sep. 30, 
2005 and 10 2005 056 950.1 ?led Nov. 29, 2005, the 
disclosure content of Which is hereby incorporated by ref 
erence. 

FIELD OF THE INVENTION 

[0002] The invention relates to a semiconductor substrate 
of GaAs With a semiconductor layer sequence applied on top 
and to a semiconductor device With such a semiconductor 
substrate. 

BACKGROUND OF THE INVENTION 

[0003] For the production of electronic or optoelectronic 
semiconductor devices, it Would be desirable to have sub 
strates available With a cubic lattice structure and a lattice 
constant that lies betWeen the lattice constants of GaAs and 
GaP. Such substrates could be used for the epitaxial growth 
of III-V semiconductor layers or II-VI semiconductor layers, 
in particular ternary or quaternary compounds, Which have 
a lattice constant betWeen those of GaAs and GaP and have 
not previously alloWed themselves to be produced With 
adequate quality, or only by comparatively great expenditure 
on production. 

[0004] HoWever, elementary or binary semiconductor 
materials With a lattice constant that lies betWeen those of 
GaAs and GaP are not knoWn. Furthermore, ternary semi 
conductor compounds such as GaAsP or InAIGaP cannot be 
produced by the knoWn crystal growing methods, or only 
With poor crystal quality directly as substrate materials. 

[0005] One approach to solving this problem is to groW a 
comparatively thick buffer layer, for example of GaAsP, on 
a GaAs substrate, in order in this Way to produce a quasi 
substrate With a loWer lattice constant than GaAs. In this 
case, hoWever, comparatively great layer thicknesses of 
typically more than 10 um are required in order to reduce the 
crystal defects, in particular dislocations, that are caused by 
the lattice mismatch betWeen the substrate and the buffer 
layer in the direction of groWth of the buffer layer in such a 
Way that epitaxial groWth of further semiconductor layers on 
the surface of the buffer layer is possible With adequate 
quality. 

[0006] Furthermore, it has been found to be disadvanta 
geous that a semiconductor Wafer provided With such a 
buffer layer has comparatively great Warpage, Which is 
caused by incomplete relaxation of the buffer layer and the 
resultant layer stress. 

SUMMARY OF THE INVENTION 

[0007] One object of the present invention is to provide an 
improved quasi-substrate With a lattice constant Which is 
loWer than the lattice constant of GaAs, and a semiconductor 
device With such a quasi-substrate. In particular, the quasi 
substrate is to be distinguished by comparatively high crys 
tal quality, Which permits the epitaxial groWth of further 
semiconductor layers With a loWer lattice constant than 
GaAs of high quality, and comparatively loW expenditure on 
production. 
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[0008] This and other objects are attained in accordance 
With one aspect of the present invention directed to a 
semiconductor substrate of GaAs With a semiconductor 
layer sequence applied on top, Wherein the semiconductor 
layer sequence contains a plurality of semiconductor layers 
ofAll_yGayAsl_xPX With Oéxél and Oéyé l, a number of 
the semiconductor layers respectively having a phosphorus 
component x Which is greater than in a neighboring semi 
conductor layer lying thereunder in the direction of groWth 
of the semiconductor layer sequence. 

[0009] It has been found that such a semiconductor layer 
sequence comprising a number of All_yGayAsl_xPx layers 
applied to a semiconductor substrate of GaAs has compara 
tively high crystal quality. The fact that the phosphorus 
component x increases in the direction of groWth of the 
semiconductor layer sequence at a number of interfaces 
betWeen adjacent semiconductor layers means that it is more 
dif?cult for crystal defects, in particular dislocations, to 
spread over a number of semiconductor layers, and in this 
Way the crystal quality is improved. In particular, it has been 
found that the spreading of dislocations is reduced by the 
abrupt changing of the phosphorus component and the 
associated abrupt changing of the lattice constant Within the 
semiconductor layer sequence in comparison with buffer 
layers With a gradual or constant composition. 

[0010] The uppermost layer of the semiconductor layer 
sequence advantageously has a loWer lattice constant than 
the GaAs substrate. The GaAs substrate With the semicon 
ductor layer sequence applied on top may be used in 
particular as a quasi-substrate for the epitaxial groWth of 
further semiconductor layers Which have a loWer lattice 
constant than GaAs. 

[0011] In particular, functional semiconductor layers suit 
able for radiation-detecting or radiation-emitting optoelec 
tronic devices can be epitaxially groWn on the quasi-sub 
strate from III-V semiconductor materials or II-VI 
semiconductor materials With loWer lattice constants than 
GaAs. 

[0012] In a preferred embodiment of the invention, the 
phosphorus component x increases stage by stage in a 
number of successive semiconductor layers in the direction 
of groWth of the semiconductor layer sequence. The semi 
conductor layer sequence therefore advantageously contains 
a number of adjacent semiconductor layers respectively With 
a ?xed phosphorus component x, the phosphorus component 
x increasing step by step in the direction of groWth from one 
semiconductor layer to the next-folloWing respectively adja 
cent semiconductor layer. With particular preference, the 
phosphorus component x increases from one semiconductor 
layer to the respectively next-folloWing semiconductor layer 
by the same amount. The number of successive semicon 
ductor layers in Which the phosphorus component x 
increases stage by stage is advantageously 4 or more. 
Furthermore, the number of semiconductor layers on Which 
the phosphorus component x increases stage by stage is 
advantageously no more than 10. 

[0013] Furthermore, the semiconductor layer sequence 
may include a superlattice structure comprising alternating 
?rst and second semiconductor layers of All_yGayAsl_xPx, 
the ?rst semiconductor layers containing a phosphorus com 
ponent x1 20 and the second semiconductor layers contain 
ing a phosphorus component x220 With xl#x2. With such a 
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superlattice structure as alternating layers With different 
phosphor components, the spreading of dislocations in the 
semiconductor layer sequence can be reduced particularly 
effectively. 
[0014] It is particularly advantageous if the semiconductor 
layer sequence contains a number of semiconductor layers in 
Which the phosphorus component X increases stage by stage, 
the semiconductor layers With a phosphorus component 
increasing stage by stage being folloWed by a superlattice 
structure comprising alternating ?rst semiconductor layers 
With a phosphorus component X 1 and second semiconductor 
layers With a phosphorus component X2. 

[0015] For the phosphorus component X in the uppermost 
semiconductor layer of the semiconductor layer sequence, 
preferably X2015. In this Way it can be achieved in par 
ticular that the lattice constant in the uppermost semicon 
ductor layer of the semiconductor layer sequence is loWer by 
more than 0.5% than the lattice constant of GaAs. With 
particular preference, X202 for the phosphorus component 
X in the uppermost semiconductor layer of the semiconduc 
tor layer sequence, in order to achieve a lattice constant in 
the uppermost semiconductor layer that is loWer by at least 
0.7% in comparison With GaAs. 

[0016] In a further preferred embodiment of the invention, 
l—y=0 for the aluminum component l-y in the semicon 
ductor layer sequence. In this case, the semiconductor layer 
sequence is therefore based on GaAsl_XP 

[0017] The semiconductor layer sequence according to the 
invention has in particular the advantage that a quasi 
substrate With high crystal quality and loW dislocation 
density can be produced With a comparatively small overall 
thickness of the semiconductor layer sequence. With par 
ticular preference, the overall thickness of the semiconduc 
tor layer sequence is 10 pm or less. The semiconductor 
layers of the semiconductor layer sequence preferably have 
a thickness of betWeen 100 nm and 1000 nm, inclusive. 

[0018] A semiconductor device according to an embodi 
ment of the invention contains a semiconductor substrate 
With a semiconductor layer sequence applied on top accord 
ing to one of the previously described advantageous re?ne 
ments. 

[0019] In particular, the semiconductor device may be an 
optoelectronic device, for eXample a luminescence diode or 
a semiconductor laser. 

[0020] The optoelectronic device contains in particular a 
radiation-detecting or radiation-emitting active layer. The 
radiation-detecting or radiation-emitting active layer may be 
included in a further semiconductor layer sequence, Which is 
epitaXially groWn on the semiconductor layer sequence 
applied to the substrate. In this case, the GaAs substrate With 
the semiconductor layer sequence applied on top therefore 
acts as a quasi-substrate for the further semiconductor layer 
sequence Which contains the functional semiconductor lay 
ers of the optoelectronic device, in particular a radiation 
emitting or radiation-detecting layer. 

[0021] The radiation-detecting or radiation-emitting layer 
may contain in particular IrkAlyGal_X_yP With 0§X<0.5, 
Oéyé l and X+y§ l . Alternatively, it is also possible that the 
radiation-detecting or radiation-emitting layer contains one 
of the semiconductor materials ZnSe, ZnSSe, ZnMgSSe, 
MgS, GaAsN or InGaAsN. 
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[0022] The semiconductor layers of the semiconductor 
layer sequence are preferably metamorphic semiconductor 
layers. This means in particular that the semiconductor 
layers groW at least virtually stress-free on the GaAs sub 
strate or the semiconductor layer respectively lying there 
under. For this purpose, the semiconductor layers are pref 
erably groWn at a temperature of 7000 C. or less, for eXample 
in the range between 4500 C. and 7000 C. 

[0023] Layer stresses caused by the different lattice con 
stants of the semiconductor layers and/or the GaAs substrate 
are largely avoided by the metamorphic groWth of the 
semiconductor layers. Warpage of the semiconductor sub 
strate that otherWise occurs as result of layer stresses is 
reduced as a result. 

[0024] At least one of the semiconductor layers, in par 
ticular the uppermost semiconductor layer, is preferably 
relaXed. 

[0025] It has been found that the relaXation of the upper 
most semiconductor layer can be encouraged by at least one 
of the semiconductor layers lying thereunder having a loWer 
lattice constant. In the case of a preferred embodiment, the 
uppermost semiconductor layer of the semiconductor layer 
sequence has a loWer lattice constant than the tWo semicon 
ductor layers directly preceding it. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1A shoWs a schematic representation of a 
cross section through a semiconductor substrate With a 
semiconductor layer sequence applied on top according to a 
?rst eXemplary embodiment of the invention; 

[0027] FIG. 1B shoWs a graphic representation of the 
phosphorus component X and the relative change 6 of the 
lattice constant in dependence on a space coordinate Z in the 
case of a ?rst eXemplary embodiment; 

[0028] FIG. 2A shoWs a schematic representation of a 
cross section through a semiconductor substrate With a 
semiconductor layer sequence applied on top according to a 
second eXemplary embodiment of the invention; 

[0029] FIG. 2B shoWs a graphic representation of the 
phosphorus component X and the relative change 6 of the 
lattice constant in dependence on a space coordinate Z in the 
case of a second eXemplary embodiment; 

[0030] FIG. 3A shoWs a schematic representation of a 
cross section through a semiconductor substrate With a 
semiconductor layer sequence applied on top according to a 
third eXemplary embodiment of the invention; 

[0031] FIG. 3B shoWs a graphic representation of the 
phosphorus component X and the relative change 6 of the 
lattice constant in dependence on a space coordinate Z in the 
case of a third eXemplary embodiment, 

[0032] FIG. 4 shoWs a schematic representation of a cross 
section through an eXemplary embodiment of a semicon 
ductor device according to the invention; and 

[0033] FIG. 5 shoWs a graphic representation of the rela 
tive change 6 of the lattice constant in dependence on a space 
coordinate Z in the case of a further eXemplary embodiment 
of the invention. 
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DETAILED DESCRIPTION OF THE DRAWINGS 

[0034] Elements that are the same or have the same effect 
are provided With the same reference numerals in the ?gures. 
The elements represented are not to be regarded as true to 
scale; rather, some elements may be shown exaggerated for 
better understanding. 

[0035] Applied on top of the semiconductor substrate 1 of 
GaAs that is schematically represented in cross section in 
FIG. 1 is a semiconductor layer sequence 2, Which com 
prises a number of GaAsP layers. Starting from the GaAs 
substrate, the semiconductor layer sequence 2 contains a 
GaAs0_95PO_O5 layer 3, a GaAsO_9OPO_l0 layer 4, a GaAs0_85I’O_l5 
layer 5, a GaAsO_8OPO_2O layer 6 and a GaAsO_75PO_25 layer 7. 
Altogether, the semiconductor layer sequence 2 therefore 
contains ?ve semiconductor layers 3, 4, 5, 6, 7 of GaAsl_ 
XPX, the phosphorus component X increasing stage by stage 
from a value of X=0.05 in the semiconductor layer 3 adjacent 
the GaAs substrate 1 to a value of X=0.25 in the uppermost 
semiconductor layer 7. The phosphorus component of the 
semiconductor layers thereby increases in comparison With 
the semiconductor layer respectively lying thereunder by an 
amount of AX=0.05. 

[0036] The semiconductor substrate 1 of GaAs With the 
layer sequence 2 applied on top represents a quasi-substrate 
8, on the surface 9 of Which further semi-conductor layers or 
semiconductor layer sequences in particular can be groWn. 
In particular, semiconductor layers Which have a loWer 
lattice constant than GaAs can be epitaXially groWn on the 
surface 9 of the quasi-substrate 8. This is advantageously 
possible, since the uppermost semiconductor layer 7 has a 
loWer lattice constant than the GaAs substrate 1 because of 
its phosphorus component. 

[0037] The relationship betWeen the phosphorus compo 
nent X and the lattice constant of the GaAsl_xPX semicon 
ductor layers is explained in more detail in FIG. 1B, in 
Which the variation of the phosphorus component X and the 
relative change of the lattice constant e=(d—d0)/dO in depen 
dence on a space coordinate Z originating from the substrate 
1 and eXtending in the direction of groWth of the semicon 
ductor layer sequence is represented. In this case, dO is the 
lattice constant of the GaAS substrate 1 and d is the lattice 
constant of the respective GaAs1_XPX layer. 

[0038] The staged increase in the phosphorus component 
X (solid line) in the semiconductor layer sequence leads to a 
staged reduction of the lattice constant d. 

[0039] For eXample, a reduction of the lattice constant d in 
comparison With the lattice constant d0 of the GaAs substrate 
1 by approXimately 0.9% is achieved by the increase of the 
phosphorus component X to a value of X=0.25 in the upper 
most semiconductor layer 7. 

[0040] In the case of the semiconductor substrate 1 that is 
schematically represented in cross section in FIG. 2A, With 
a semiconductor layer sequence 13 according to a second 
eXemplary embodiment of the invention applied on top, 
arranged on the GaAs substrate 1, as in the case of the ?rst 
eXemplary embodiment, are ?ve semiconductor layers 3, 4, 
5, 6, 7, in Which the phosphorus component increases stage 
by stage from X=0.05 to X=0.25. On the semiconductor 
layers 3, 4, 5, 6, 7 With the staged increase in the phosphorus 
component is a superlattice structure 10, Which contains 
three pairs of layers respectively comprising a ?rst semi 
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conductor layer 11 of GaAsO_85PO_l5 and a second semicon 
ductor layer 12 of GaAsO_65PO_35. The superlattice structure 
10 that is additionally included in the semiconductor layer 
sequence 13 in comparison With the ?rst eXemplary embodi 
ment has the effect of achieving a still better reduction in the 
spread of dislocations, and consequently a further improve 
ment of the crystal quality of the surface 9 of the semicon 
ductor layer sequence 13, and consequently a further 
improved quasi-substrate 8. 

[0041] The variation of the phosphorus component X and 
the relative change of the lattice constants e in dependence 
on a space coordinate Z originating from the substrate in the 
case of the second eXemplary embodiment of the invention 
is represented in FIG. 2B. 

[0042] A further eXemplary embodiment of a semiconduc 
tor substrate With a semiconductor layer sequence according 
to the invention applied on top is schematically represented 
in cross section in FIG. 3A. In the case of this eXemplary 
embodiment, a semiconductor layer sequence 14 Which 
contains a total of 11 semiconductor layers is applied to a 
GaAs substrate 1. Starting from the GaAs substrate 1, the 
semiconductor layer sequence 14 contains a GaAsO_9OPO_ 1O 
layer 15, a GaAs layer 16, a GaAsO_85PO_l5 layer 17, a 
GaAs0_95I’OO_5 layer 18, a GaAsO_8OPO_2O layer 19, a 
GaAs0_90PO_1O layer 20, a GaAsO_75PO_25 layer 21, a 
GaAs PO_ 15 layer 22, a GaAsO_7OPO_3O layer 23, a 
GaAsmPQ2O layer 24 and a GaAsO_75PO_25 layer 25. 

0.85 

[0043] The variation of the phosphorus component X and 
the relative change of the lattice constants e in dependence 
on a space coordinate Z originating from the substrate 1 that 
is schematically represented in FIG. 3B illustrates that the 
phosphorus component X in the semiconductor layer 
sequence 14 is increased step by step to a value of X=0.25 
in the uppermost semiconductor layer 25, although, by 
contrast With the ?rst eXemplary embodiment, the phospho 
rus component is not greater in every semiconductor layer 
than in the semiconductor layer lying thereunder in the 
direction of groWth, but in a number of semiconductor layers 
it is even smaller than in the semiconductor layer lying 
thereunder in the direction of groWth. The variation of the 
phosphorus component in the semiconductor layer sequence 
14 therefore corresponds to a superlattice structure compris 
ing alternating ?rst semiconductor layers and second semi 
conductor layers in Which the phosphorus component of the 
?rst semiconductor layer and of the second semiconductor 
layer in the case of each pair of layers is respectively 
increased in comparison With the pair of layers lying there 
under. In this embodiment, the composition of the semicon 
ductor layer changes in a staged manner at a plurality of 
interfaces, like in the layer sequence of the ?rst embodiment, 
thereby reducing the number of crystal defects. The changes 
of composition are advantageously more abrupt than in the 
?rst embodiment, like in the superlattice layer of the second 
embodiment. In this Way, the advantageous properties of the 
staged increase of the phosphorus component in the case of 
the ?rst eXemplary embodiment and of the superlattice 
structure in the case of the second eXemplary embodiment, 
in particular With regard to the reduction in the spread of 
dislocations, are combined With each other in a single 
semiconductor layer sequence 14. 

[0044] In FIG. 4, an eXemplary embodiment of a semi 
conductor device according to the invention is schematically 
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represented in cross section. The semiconductor device 27 is 
a luminescence diode, Which contains a GaAs substrate 1 
With a semiconductor layer sequence 2 applied on top. 

[0045] The structure of the semiconductor layer sequence 
2 is the same as in the case of the previously described ?rst 
exemplary embodiment, i.e. the semiconductor layer 
sequence 2 contains ?ve semiconductor layers 3, 4, 5, 6, 7 
of GaAs1_XPX, the phosphorus component x increasing stage 
by stage from a value of x=0.05 in the semiconductor layer 
3 adjacent the GaAs substrate 1 to a value of x=0.25 in the 
uppermost semiconductor layer 7. 

[0046] The GaAs substrate 1 With the semiconductor layer 
sequence 2 applied on top represents a quasi-substrate 8, on 
the surface 9 of Which a further semiconductor layer 
sequence 28 is epitaxially groWn. The semiconductor layer 
sequence 28 is based on a semiconductor material Which has 
a loWer lattice constant than GaAs. 

[0047] Included in the semi-conductor layer sequence 28 
is a radiation-emitting active layer 29, Which for example 
contains InXGayAll_X_1P With 0<x<0.5, Oéyél and x+y§ l. 

[0048] Alternatively, the radiation-emitting active layer 29 
contains for example one of the semiconductor materials 
ZnSSe, ZnMgSSe, GaAsN or InGaAsN. 

[0049] For the electrical contacting of the luminescence 
diode, for example a ?rst electrical contact layer 30 may be 
provided on the rear side of the substrate 1, facing aWay 
from the semiconductor layer sequence 2, and a second 
electrical contact layer 31 may be provided on the surface of 
the semiconductor layer sequence 28 facing aWay from the 
substrate 1. 

[0050] In FIG. 5, the variation of the relative change of the 
lattice constant e in dependence on a space coordinate Z 
originating from a semiconductor substrate is represented. In 
the case of this exemplary embodiment, a semiconductor 
layer sequence 35 With a total of 11 semiconductor layers is 
applied to the semiconductor substrate to produce a quasi 
substrate. The layer 31 adjacent the substrate has With 
respect to the substrate a lattice mismatch of —0.4%. The 
surface of the uppermost semiconductor layer 32 acts as a 
quasi-substrate, With e=—0.8% in the uppermost semicon 
ductor layer. The change of 6 takes place in the semicon 
ductor layer sequence 35 stage by stage up to e=—l .2% in the 
9th layer 33. 

[0051] The tWo layers 33, 34 preceding the uppermost 
semiconductor layer therefore respectively have a loWer 
lattice constant than the uppermost semiconductor layer 32, 
provided as a quasi-substrate. Such overcompensation of the 
lattice constant in the layers 33, 34 preceding the uppermost 
semiconductor layer 32 encourages the complete relaxation 
of the uppermost semiconductor layer 32 before further 
layers, for example an LED layer sequence, are applied to 
the uppermost semiconductor layer 32 acting as a quasi 
substrate. 

[0052] The invention is not restricted by the description on 
the basis of the exemplary embodiments. Rather, the inven 
tion comprises any novel feature and any combination of 
features, Which includes in particular any combination of 
features in the patent claims, even if this feature or this 
combination itself is not explicitly speci?ed in the patent 
claims or exemplary embodiments. 
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We claim: 
1. A semiconductor substrate of GaAs With a semicon 

ductor layer sequence applied on top, Wherein the semicon 
ductor layer sequence contains a plurality of semiconductor 
layers of All_yGayAsl_xPx With Oéxél and Oéyél, a 
number of the semiconductor layers respectively having a 
phosphorus component x Which is greater than in a neigh 
boring semiconductor layer lying thereunder in the direction 
of groWth of the semiconductor layer sequence. 

2. The semiconductor substrate as claimed in claim 1, 
Wherein the phosphorus component x in at least 2 semicon 
ductor layers of the semiconductor layer sequence is greater 
than in a neighboring semiconductor layer lying thereunder 
in the direction of groWth of the semiconductor layer 
sequence. 

3. The semiconductor substrate as claimed in claim 1, 
Wherein the phosphorus component x increases stage by 
stage in a number of successive semiconductor layers of the 
semiconductor layer sequence. 

4. The semiconductor substrate as claimed in claim 3, 
Wherein the phosphorus component x increases stage by 
stage in at least 3 successive semiconductor layers of the 
semiconductor layer sequence. 

5. The semiconductor substrate as claimed in claim 1, 
Wherein the semiconductor layer sequence includes a super 
lattice structure comprising alternating ?rst semiconductor 
layers and second semiconductor layers, the ?rst semicon 
ductor layers containing a phosphorus component x1 20 and 
the second semiconductor layers containing a phosphorus 
component x220 With Xl#X2. 

6. The semiconductor substrate as claimed in claim 1, for 
the phosphorus component x in the uppermost semiconduc 
tor layer of the semiconductor layer sequence, x2015. 

7. The semiconductor substrate as claimed in claim 1, 
Wherein, for the aluminum component l-y in the semicon 
ductor layer sequence, l—y=0. 

8. The semiconductor substrate as claimed in claim 1, 
Wherein the overall thickness of the semiconductor layer 
sequence is 10 pm or less. 

9. The semiconductor substrate as claimed in claim 1, 
Wherein the semiconductor layers have a thickness of 
betWeen 100 nm and 1000 nm, inclusive. 

10. The semiconductor substrate as claimed in claim 1, 
Wherein the uppermost semiconductor layer of the semicon 
ductor layer sequence has a smaller lattice constant than the 
GaAs substrate. 

11. The semiconductor substrate as claimed in claim 1, 
Wherein the uppermost semiconductor layer of the semicon 
ductor layer sequence has a smaller lattice constant than at 
least one of the preceding semiconductor layers. 

12. The semiconductor substrate as claimed in claim 11, 
Wherein the uppermost semiconductor layer of the semicon 
ductor layer sequence has a smaller lattice constant than the 
tWo semiconductor layers preceding it. 

13. The semiconductor substrate as claimed in claim 1, 
Wherein at least one semiconductor layer of the semicon 
ductor layer sequence is relaxed. 

14. The semiconductor substrate as claimed in claim 13, 
Wherein the uppermost semiconductor layer of the semicon 
ductor layer sequence is relaxed. 

15. A semiconductor device, Wherein the semiconductor 
contains a GaAs substrate With a semiconductor layer 
sequence as claimed in claim 1 applied on top. 
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16. The semiconductor device as claimed in claim 15, 
Wherein the semiconductor device is an optoelectronic 
device. 

17. The semiconductor device as claimed in claim 16, 
Wherein the optoelectronic device is a luminescence diode or 
a semiconductor laser. 

18. The semiconductor device as claimed in claim 16, 
Wherein the optoelectronic device contains a radiation 
detecting or radiation-emitting layer. 

19. The semiconductor device as claimed in claim 18, 
Wherein the radiation-detecting or radiation-emitting layer 
contains lnXAlyGa1_X_yP With 0§X<0.5, Oéyél and 
x+y § 1. 
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20. The semiconductor device as claimed in claim 18, 
Wherein the radiation-detecting or radiation-emitting layer 
contains ZnSSe or ZnMgSSe. 

21. The semiconductor device as claimed in claim 18, 
Wherein the radiation-detecting or radiation-emitting layer 
contains GaAsN or lnGaAsN. 

22. The semiconductor device as claimed in claim 18, 
Wherein the radiation-detecting or radiation-emitting layer is 
included in a further semiconductor layer sequence, Which is 
epitaxially groWn on the semiconductor layer sequence. 


