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SiGe virtual substrates with Ge content in the range
from 50 to 100% are a promising material for high-
performance CMOS applications.  Recently, MOS
transistors with a three times mobility improvement
in comparison to silicon devices were obtained using
an HfOs high-k dielectric on pure Ge (1). While
implanted dopant profiles are well-known in silicon
for various implantation conditions, such profiles are
scarce in SiGe alloys as well as in pure Ge.

We present an experimental and simulation study for
introducing boron ions into high Ge content SiGe alloys
and Ge. All simulations were performed with our tech-
nology computer-aided design tool MCIMPL-II (2).
The multi-dimensional Monte Carlo simulator for ion
implantation is based on a BCA method and uses the
universal ZBL potential. In recent work, we extended
the simulation capabilities from crystalline silicon to
Si;_xGey targets (x < 0.5) by adjusting the Lindhard
correction parameter kjy of the empirical electronic
stopping model as a function of the Ge content (3). In
this work, the calibration has been extended to alloys
with Ge content from 50% up to pure Ge.
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Figure 1: Simulated 20keV boron implants in amorphous
and crystalline Ge compared to SIMS data.
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Figure 2: Simulated 20keV boron profile in Sig.a7Geq.53
compared to SIMS and to simulated boron profile in Si.

Ge has a larger nuclear and electronic stopping power

for ion-implanted dopants due to the heavier and
electron-rich Ge atom. Therefore the implanted profile ~
in Ge is shallower than in Si for any given energy. g
Figure 1 presents boron profiles in amorphous and
crystalline Ge. The pre-amorphization was performed 10
by an implantation of "2Ge with an energy of 200keV

and a dose of 10cm™2. The boron implantation 200
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was performed with an energy of 20keV and a dose
of 6 - 10™em™2. A tilt of 7° was used in the crys-
talline case. In Figure 2, the boron profiles in Si and
Sig.47Geg.53 were implanted with the same conditions
as in crystalline Ge. The Ge content of 53% causes
a steeper decline of the dopant concentration. The
point responses in crystalline Si and Ge are shown
in Figure 3. Boron is implanted with an energy of
10keV, a dose of 5 - 10%cm™2, and the ion beam is 7°
tilted in such a way that the lateral component of the
incident direction is parallel to the direction of view.
The penetration depth of boron ions in the <100 >
direction is clearly reduced in Ge and the channeling
tail is closely centered around the < 100> axis.

For the first time, boron implantation and channeling
have been studied in high Ge content SiGe alloys and
Ge by using a physics-based simulation approach.
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Figure 3: Simulated point responses for a 10keV boron
implantation into crystalline Si and Ge.

REFERENCES

1. A. Delabie, R. L. Puurunen, B. Brijs, M. Caymax, T.
Conard, B. Onsia, O. Richard, W. Vandervorst, C. Zhao, M.
M. Heyns, M. Meuris, M. M. Viitanen, H. H. Brongersma,
M. Ridder, L. V. Goncharova, E. Garfunkel, T. Gustafsson,
and W. Tsai, J. Applied Physics, 97(6), p. 1 (2005).

2. R. Wittmann, A. Hossinger, and S. Selberherr, in Proc.
15th European Simulation Symp., p. 35 (2003).

3. R. Wittmann, A. Héssinger, and S. Selberherr, in Proc.
SiGe: Materials, Processing, and Devices, 7, p. 181 (2004).



	Welcome Page
	Table of Contents
	List of Symposia
	A1 (Abstracts 1-84)
	A2 (Abstracts 85-123)
	B1 (Abstracts 124-169)
	B2 (Abstracts 170-239)
	B3 (Abstracts 240-371)
	B4 (Abstracts 372-394)
	B5 (Abstracts 395-410)
	B6 (Abstracts 411-648)
	B7 (Abstracts 649-661)
	C1 (Abstracts 662-685)
	C2 (Abstracts 686-709)
	C3 (Abstracts 710-731)
	C4 (Abstracts 732-758)
	D1 (Abstracts 759-792)
	D2 (Abstracts 793-811)
	D3 (Abstracts 812-848)
	D4 (Abstracts 849-935)
	D5 (Abstracts 936-971)
	E1 (Abstracts 972-996)
	E2 (Abstracts 997-1046)
	E3 (Abstracts 1047-1083)
	E4 (Abstracts 1084-1134)
	E5 (Abstracts 1135-1165)
	E6 (Abstracts 1166-1204)
	E7 (Abstracts 1205-1246)
	E8 (Abstracts 1247-1279)
	E9 (Abstracts 1280-1302)
	E10 (Abstracts 1303-1333)
	E11 (Abstracts 1334-1351)
	E12 (Abstracts 1352-1392)
	E13 (Abstracts 1393-1525)
	E14 (Abstracts 1526-1554)
	E15 (Abstracts 1555-1606)
	F1 (Abstracts 1607-1633)
	F2 (Abstracts 1634-1656)
	F3 (Abstracts 1657-1707)
	F4 (Abstracts 1708-1733)
	F5 (Abstracts 1734-1774)
	G1 (Abstracts 1775-1808)
	H1 (Abstracts 1809-1817)
	H2 (Abstracts 1818-1827)
	I1 (Abstracts 1828-1868)
	I2 (Abstracts 1869-1890)
	I3 (Abstracts 1891-1962)
	I4 (Abstracts 1963-2071)
	I5 (Abstracts 2072-2083)
	J1 (Abstracts 2084-2099)
	J2 (Abstracts 2100-2135)
	J3 (Abstracts 2136-2163)
	J4 (Abstracts 2164-2185)

	Author Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z



	Search This CD-ROM
	Help File
	About This CD-ROM
	ECS-Home Page

