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5 P-tent 	claims: 

1. 	A 	'ethod 	for 	producing 	a 	monolithic 	template 

comprising 	a 	Si 	wafer 	with 	a 	layer 	of 	a 	III/V 

semicondu 	or 	epitaxially 	applied 	on 	a 	surface 	of 

the 	Si 	wa 	-r, 	the 	III/V 	semiconductor 	having 	a 

10 lattice 	cons 	.nt, 	which 	differs 	by 	less 	than 	10% 

from that of S 	comprising the following steps: 

A) optionally, 	t e 	surface 	of 	the 	Si 	wafer 	is 	de- 

oxidized, 

B) optionally, 	a 	Si 	ayer 	is 	epitaxially 	grown 	on 

15 the 	surface of the deo 	'dized Si wafer, 

C) optionally, 	the 	surface 	of 	the 	Si 	wafer 	or 	the 

surface of the Si 	layer 	is 	subjected to an etching 

step and/or a baking-out stec, 

D) a 	layer of 	a 	III/V 	semiconductor 	is 	epitaxially 

20 grown 	on 	the 	surface 	of 	the 	Si 	afer 	or 	a 	surface 

formed 	during 	one 	of 	steps 	A) 	t• 	C) 	at 	a 	wafer 

temperature 	from 350 	to 	650 	°C, 	a 	• 	owth rate 	from 

25 

0.1 	to 	2 	pm/h, 	and a 	layer thickness 	from 1 	to 	100 

nm, 

E) a 	layer 	of 	a 	III/V 	semiconductor, 	ioentically 

with 	or 	differently 	from 	the 	III/V 	semiconductor 

applied 	in 	step 	D), 	is 	epitaxially 	grown 	on 	the 

layer 	obtained 	in 	step 	D) 	at 	a 	wafer 	tempe ature 

from 	500 	to 	800 	°C, 	a 	growth 	rate 	from 	0.1 	to 	10 

30 pm/h, 	and a 	layer thickness 	from 10 	to 150 nm. 

2. 	The 	method 	according 	to 	claim 	1, 	wherein 	the 

surface 	of 	the 	Si 	wafer 	is 	a 	(001) 	Si 	surface, 
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with 	0 	to 	6° 	in 	the 	direction 	<110>, 	wherein 	at 	a 

dislocation 	of 	< 	1° 	the 	direction 	of 	the 	disloca- 

tion can differ from <110>. 

3. The 	method 	according 	to 	claim 	1 	or 	2, 	wherein 

5 step 	A) 	is 	carried 	out 	by 	baking-out 	to 	a 	wafer 

temper-ture 	from 800 	to 	1,200 	°C for a time 	from 1 

5 to 30 	'in in an inert gas 	atmosphere. 

4. The 	meth.. 	according 	to 	one 	of 	claims 	1 	to 	3, 

wherein 	in 	ste. 	B) 	the 	Si 	layer 	is 	grown 	at 	a 	wa- 

10 fer 	temperature 	from 	600 	to 	1,200 	°C, 	a 	growth 

rate 	from 	0.01 	to 	20 	pm/h, 	and 	a 	layer 	thickness 

from 0 to 5 pm. 

5. The method 	according 	to 	one 	of 	claims 	1 	to 	4, 

wherein 	in 	step 	C) 	an 	act've 	gas, 	in 	particular 	a 

15 Cl-containing 	gas 	and/or 	drogen, 	is 	conducted 

over 	the 	surface 	at 	a 	wafer 	temperature 	from 	600 

to 	1,200 	°C 	for 	a 	time 	from 	0 	to 	60 	min 	at 	an 

etching rate 	from 0 	to 	5 	pm/h, 	aid/or an inert 	gas 

is 	conducted 	over 	the 	surface 	at 	- 	wafer 	tempera- 

20 ture 	from 	600 	to 	1,200 	°C 	for 	a 	ti e 	from 	0 	to 	60 

min. 

6. The method according 	to 	one 	of 	claims 	1 	to 	5, 

wherein 	in 	step 	D) 	a 	Ga.ByAlzP 	or 	a 	GaNwP, 	s micon- 

ductor 	is 	grown, 	wherein 	x 	= 	0 	- 	1, 	y 	= 	0 	0.1 

25 and 	z 	= 	0 	- 	1, 	or 	w 	= 	0 	- 	0.1 	and 	v 	= 	1 	- 	w, 

wherein 	the 	sum of x, 	y 	and 	z 	for 	GaxByAlzP 	is 	a - 

ways 	1. 
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5 

7. The 	method 	according 	to 	one 	of 	claims 	1 	to 	6, 

wherein 	in 	step 	E) 	a 	Ga.ByAlzP 	or 	a 	GaNwPv  semicon- 

ductor 	is 	grown, 	wherein 	x 	= 	0 	- 	1, 	y 	= 	0 	- 	0.1 

. 	d 	z 	= 	0 	- 	1, 	or 	w 	= 	0 	- 	0.1 	and 	v 	= 	1 	- 	w, 

wherein 	the 	sum of 	x, 	y 	and 	z 	for 	GaxByAlj, 	is 	al- 

ways 	1. 

8. A 	mo olithic 	template, 	obtainable 	by 	means 	of 

a method according to one of claims 	1 to 7. 

9. The use of 	template according to claim 8 	for 

10 the monolithic 	in egration 	of 	III/V-based 	semicon- 

ductor 	components 	uch 	as 	transistors, 	laser 	di- 

odes, 	LEDs, 	detecto 	s, 	and 	solar 	cells 	on 	a 	Si 

substrate, 	in 	particu ar 	on 	a 	Si 	substrate, 	op- 

tionally 	with 	a 	mask 	s ructure 	having 	a 	diameter 

15 of more 	than 	6 	cm, 	prefe ably more 	than 	10 	cm, 	in 

particular more than 20 cm. 

10. The 	use 	according 	to 	clai 	9, 	wherein 	subse- 

quently 	to 	step 	E), 	further 	II 	/V 	semiconductor 

layers 	are 	epitaxially 	grown, 	and 	-lectronic 	com- 

M ponents comprising III/V semiconducto 	are formed. 
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Claims: 

1. 	 A 	method 	for 	producing 	a 	monolithic 

template 	comprising 	a 	Si 	wafer 	with 	a 	layer 	of 

a 	III/V 	semiconductor 	epitaxially 	applied 	on 	a 

surface 	of 	the 	Si 	wafer, 	the 	III/V 

semiconductor 	having 	a 	lattice 	constant, 	which 

differs 	by 	less 	than 	10% 	from 	that 	of 	Si, 

comprising the 	following steps: 

A) the 	layer 	of 	the 	III/V 	semiconductor 	is 

epitaxially 	grown 	on 	the 	surface 	of 	the 	Si 

wafer 	at 	a 	wafer 	temperature 	from 	350 	to 	650 

°C, 	a 	growth 	rate 	from 	0.1 	to 	2 	pm/h, 	and 	a 

layer 	thickness 	from 	1 	to 	100 	nm 	wherein 	the 

layer 	deposited 	in 	this 	step 	is 	deposited 	by 

Atomic Layer 	Deposition 	(ALD), 

B) a 	layer 	of 	a 	III/V 	semiconductor, 

identically 	with 	or 	differently 	from 	the 	III/V 

semiconductor 	applied 	in 	step 	A), 	is 

epitaxially 	grown 	on 	the 	layer 	obtained 	in 	step 

A) 	at 	a 	wafer 	temperature 	from 	500 	to 	800 	°C, 	a 

growth 	rate 	from 	0.1 	to 	10 	pm/h, 	and 	a 	layer 

thickness 	from 	10 	to 	150 	nm. 

2. 	 The 	method 	according 	to 	claim 	1, 

further 	including 	an 	etching 	step 	(before 	step 

A), 	wherein 	a 	Cl-containing 	gas 	is 	conducted 

over 	the 	surface 	at 	a 	wafer 	temperature 	from 

600 	to 	1,200 	°C 	for 	a 	time 	from 	0 	to 	60 	min 	at 

an etching rate 	from 0 to 	5 pm/h. 

3. 	 The 	method 	according 	to 	claim 	2, 

wherein 	prior 	to 	the 	etching 	step, 	the 	method 

further 	includes 	a 	deoxidizing 	step whereby the 

surface 	of 	the 	Si 	wafer 	is 	deoxidized, 	by 

tempering 	the 	wafer 	at 	a 	temperature 	from 	800 
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to 	1,200 	°C 	for 	a 	time 	from 	1 	s 	to 	30 	min 	in 	an 

inert 	gas atmosphere. 

4. The 	method 	according 	to 	claim 	3, 

wherein prior 	to 	the 	etching 	step 	and 	after 	the 

deoxidizing 	step, 	a 	Si 	layer 	is 	epitaxially 

grown 	on 	the 	surface 	of 	the 	deoxidized 	Si 	wafer 

at 	a 	wafer 	temperature 	from 	600 	to 	1,200 	°C, 	at 

a 	growth 	rate 	from 	0.01 	to 	20 	pm/h, 	and wherein 

the 	layer thickness 	is 	from 0 	to 	5 pm. 

5. The 	method 	according 	to 	any 	one 	of 

claims 	1 	to 	4, 	wherein 	the 	surface 	of 	the 	Si 

wafer 	is 	a 	(001) 	Si 	surface, 	with 	0 	to 	6°  

misorientation 	in 	the 	direction 	<110>, 	wherein 

at 	a 	dislocation 	of 	1° 	the 	direction 	of 	the 

dislocation can differ 	from <110>. 

6. The 	method 	according 	to 	any 	one 	of 

claims 	1 	to 	5, 	wherein 	in 	step 	A) 	the 	III/V 

semiconductor 	is 	a 	GawByAlzP 	semiconductor, 

wherein 	x 	= 	0 	- 	1, 	y 	= 	0 	- 	0.1 	and 	z 	= 	0 	- 	1, 

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

7. The 	method 	according 	to 	any 	one 	of 

claims 	1 	to 	5, 	wherein 	in 	step 	A) 	the 	III/V 

semiconductor 	is 	a 	GaNwP, 	semiconductor, 	wherein 

w = 	0 	- 	0.1 	and v = 	1 	- 	w. 

87-. 	The 	method 	according 	to 	any 	one 	of 

claims 	1 	to 	6, 	wherein 	in 	step 	B) 	the 	III/V 

semiconductor 	is 	a 	GawByAlzP 	semiconductor, 

wherein 	x 	= 	0 	- 	1, 	y 	= 	0 	- 	0.1 	and 	z 	= 	0 	- 	1, 

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

9. 	 The 	method 	according 	to 	any 	one 	of 

claims 	1 	to 	7, 	wherein 	in 	step 	B) 	the 	III/V 
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semiconductor 	is 	a 	GaNwP, 	semiconductor, 	wherein 

w 	= 	0 	- 	0.1 	and 	v 	= 	1 	- 	w. 

10. The 	method 	according 	to 	any 	one 	of 

claims 	1 	to 	9, 	wherein 	in 	step 	B) 	doping 	with 

Zn, 	Te, 	S, 	C, 	Mg 	and/or 	Si 	takes 	place 	in 	a 	p- 

or n-doping 	concentration of 	1015 	to 	1021 	cm-3. 

11. The 	method 	according 	to 	any 	one 	of 

claims 	1 	to 	10, 	wherein 	in 	step 	B) 	doping 	with 

Zn, 	Te, 	S, 	C, 	Mg 	and/or 	Si 	takes 	place 	in 	a 	p- 

or n-doping concentration 	of 	1015 	to 	1021 	cm-2. 

12. The 	method 	according 	to 	any 	one 	of 

claims 	1-11, 	wherein 	the 	Substrate 	has 	a 

diameter of 	6 cm. 

13. The 	method 	according 	to 	any 	one 	of 

claims 	1-11, 	wherein 	the 	Substrate 	has 	a 

diameter of 	10 	cm. 

14. The 	method 	according 	to 	any 	one 	of 

claims 	1-11, 	wherein 	the 	Substrate 	has 	a 

diameter of 20 	cm. 

15. A monolithic 	template 	on 	Si 	substrate 

with 	an 	epitaxially 	grown 	layer 	of 	a 	III/V 

semiconductor 	on 	a 	suface 	of 	the 	Si 	substrate, 

obtainable 	by 	means 	of 	a 	method 	according 	to 

any one 	of 	claims 	1 	to 	14. 

16. The 	use 	of 	a 	template 	according 	to 

claim 	15 	in 	the 	manufacture 	of 	monolithic 

integration 	of 	III/V-based 	semiconductor 

components 	such 	as 	transistors, 	laser 	diodes, 

LEDs, 	detectors, 	and 	solar 	cells 	on 	a 	Si 

substrate, 	in particular on a Si 	substrate 
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17. 	The use 	according 	to 	claim 16, 

wherein 	subsequently 	to step 	B), 	further 	III/V 

semiconductor layers 	are epitaxially 	grown, and 

electronic components comprising 	III/V 

semiconductor are 	formed. 


