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Claims:

1. A method for precducing a monolithic
template comprising a Si wafer {having

diameter of up to 300 mm) with a layer o a
ITI/V semiconductor epitaxially applied a
surface of the Si wafer, the III/V
semiconductor having a lattice constant which
differs by less than 10% from tha of 81,

comprising the following steps:

A) a layer of a III/V semighnductor is
epitaxially applied on the surffce of the Si
wafer at a wafer temperature om 350 to 650
°C, a growth rate from 0.1 $o 2 um/h, and a
layer thickness from 1 to 0 nm wherein the
layer deposited in this sfep 1is deposited by

Atomic Layer Deposition (BLD),

B) a layer of a ITI/V semiconductor,
identically with or fferently from the III/V
semiconductor applfed in ‘step A), is
epitaxially grown the layer obtained in step

A) at a wafer temperature from 500 to 800 °C, a
growth rate f£fro 0.1 to 10 wum/h, and a layer
thickness from/10 to 150 nm.

2. e methed according to claim 1,
further ipgcluding an etching step (before step
A}, wheyein a Cl-containing gas 1is conducted
over the surface at a wafer femperature from
600 1,200 °C for a time from 0 to 60 min at
an ¢tching rate from 0 to 5 um/h.

The method according to <c¢laim 2,
wherein prior to the etching step, the method
further includes a deoxidizing step whereby the
surface of the Si wafer 1is deoxidized, by
baking out the wafer at a temperature from 800



to 1,200 °C for a time from 1 s t¢ 30 min in an

inert gas atmosphere.

4. The method acceording to claim
wherein prior to the etching step and after Zhe
deoxidizing step, the 8i layer is epitaxifally

at a wafer temperature from 600 to 1,200/°C, at
the layer thickness is from 0 to 5 um

5. The method according ¢t any one of
claims 1 to 4, wherein the surface of the Si
wafer 1is a (001) 8i surface with 0 to §¢°
misorientation in the directjon <110>, wherein
at a dislocation of £ 1° tJfe directicon of the

dislocation can differ frog <110>.

G. The method cording to any one of
claims 1 to 5, where)n in step A} a GayB,Al,P
semiconductor is gro¥n, wherein x = 0 - 1, y =
0 - 0.1 and z = 0 l, or w =0 - 0.1 and v =
- W, wherein the gum of x, y and z is always 1.

7. The /method according to any one of
claims 1 to/ 5, wherein in step A) a GaN,P,

semiconductgr is grown, wherein x = 0 - 1, y =
0 - =0 -1, or w =0 - 0.1 and v = 1
- W.

8. The method according to any one of

clayms 1 to 6, wherein in step B) a Ga,ByAl,P
sefiiconductor is grown, wherxein x = 0 - 1, vy =
.1 and z = 0 - 1, or w = 0 - 0.1 and v = 1

- w, wherein the sum of x, y and z is always 1.

g. The method according to any one of

claims 1 to 7, wherein in step B) a GaNyPy
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semiconductor is grown, wherein x = 0 - 1, y =
0 - 0.1 and z = 0 - 1, or w = 0 - 0.1 and v = 1
- W.

10. The method according to any one Jfof

claims 1 to 9, wherein in step B) doping ith
Zn, Te, S, C, Mg and/or Si takes place iy a p-

or n-doping concentration of 10 to 10%! fm

11. The method according to y one of
claims 1 to 10, wherein in step B)/doping with
Zn, Te, S8, C, Mg and/or Si takes flace in a p-
or n-doping concentration of 10%*°/to 10%' cm™.

12. The use of a tempfate according to
any one of claims 1-11, or the monolithic
integration of I11/V-Yased semiconductor

components such as trangistors, laser diodes,
LEDs, detectors, and Jfsolar cells on a S5i
substrate, wherein th 31 substrate, possesses
a mask structure havdng a diameter of more than

& cm.

13. The e of a template according to
any one of laims 1-7, for the moneclithic
integration of I1I/V-based semiconductor
components uch as transistors, 1laser diodes,
LEDs, det/ectors, and solar «cells on a Si
substratg, wherein the 8i substrate, possesses

a mask/structure having a diameter of more than

The use of a template according to

one of claims 1-7, for the monolithic
integration of IiT1/V-based semiconductor
components such as transistors, laser dicdes,
LEDs, detectors, and solar c¢ells on a 5i

substrate, wherein the 8i substrate, possesses
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a mask structure having a diameter of more than

20 cm.

15. A monolithic template, obtainable
means of a method according to any one Jfof

claims 1 to 14.

16. The use of a template accorging to
claim 15 in the manufacture of mfnolithic
integration of III/V-based seyficonductor

components such as transistors, 1lghser diodes,
L.EDs, detectors, and solar caells on & Si

substrate, in particular on a Si Substrate.

17. The use accordin to claim i6,
wherein subsequently to ste B), further III/V
semiconductor layers are epitaxially grown, and

electronic components comprising ITI/V

semiconductor are forme
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Claims:

1. A method for producing a monolithic template comprising a Si wafer with a layer
of'a I1I/V semiconductor epitaxially applied on a surface of the Si wafer, the ITI/V
semiconductor having a lattice constant, which differs by less than 10% from that of
Si, comprising the following steps:

in a step B) performed before a step C) epitaxially growing a Si layer on the
surface of the Si wafer at a wafer temperature from 600 to 1200 °C, growth rate 0.01-
20 um/h, and thickness of the Si layer up to 5 pm;

in the step C) performed before a step D) an active Cl-containing gas is conducted
over a surface of the Si layer at a wafer temperature from 600 to 1,200 °C for a time
up to 60 min for etching at an etching rate up to 5 um/h;

in the step D) epitaxially growing a layer of the III/V semiconductor on the surface
of the Si layer at a wafer temperature from 350 to 650°C, a growth rate from 0.1 to 2
um/h, and a layer thickness from 1 to 100 nm;

in the step E) after the step D) epitaxially growing a layer of a III/V semi-
conductor, identical to or different from the III/V semiconductor grown in the step D)
at a wafer temperature from 500 to 800°C, a growth rate from 0.1 to 10 pumv/h, and a
layer thickness from 10 to 150 nm.

2. The method according to claim 1, wherein step A) is carried out before step B) by
baking-out the surface of the Si wafer to a wafer temperature from 800 to 1,200 °C for

a time from 1 s to 30 min in an inert gas atmosphere.

3. The method according to claim 1, wherein in the step D) the layer is epitaxially

grown by atomic layer deposition (ALD).

4. The method according to claim 1, wherein the surface of the Si wafer is a (001) Si

surface with 0 to 6° misorientation in the direction <110,

5. The method according to claim 1, wherein the III/V semiconductor grown in the
step D) semiconductor is a Ga,ByAlLP, whereinx=0-1,y=0-0.1andz=0-1,

wherein the sum of x, y and z for Ga,B,ALP is always 1.
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6. The method according to claim 1, wherein the [II/V semiconductor grown in the

step D) is a GaN,, P, semiconductor, wherein, w=0-0.1 andv=1 - w.
7. The method according to claim 1, wherein the III/V semiconductor grown in the
step E) semiconductor is a Ga,ByALP, whereinx=0-1,y=0-0.1and z=0- 1,

wherein the sum of x, y and z for Ga,ByALP is always 1.

8. The method according to claim 1, wherein the III/'V semiconductor grown in the

step E) is a GaN,, P, semiconductor, wherein, whereinw=0-0.1 andv=1-w.

9. The method according to claim 1, wherein the III/V semiconductor grown in the
step D) is doped with Zn, Te, S, C, Mg and/or Si at a doping concentration of 10'-
10*" cm®.

10. The method according to claim 1, wherein the ITII/V semiconductor grown in the
step E) is doped with Zn, Te, S, C, Mg and/or Si at a doping concentration of 10'-
10*' em?.

11. The method of claim 1, wherein the substrate diameter is greater than 6 cm.

12. The method of claim 1, wherein the substrate diameter is greater than 10 cm.

13. The method of claim 1, wherein the substrate diameter is greater than 20 cm.




