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6X6 KP and Effective mass Hamiltonian
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EPM
d

1.17
0.21

0.916

4.27
0.315

1.3867
Q&TPS

MASSES

Table 1  Experimental and theoretical band gap, conduction band curva
Luttinger parameters for Silicon.

Exp.
a

k.p GW
c

(eV) 1.170 1.17 1.1

(mo)
0.191 0.194 0.191

(mo)
0.916 0.916 0.921

4.27 4.27b 4.27
 0.32 0.315b 0.315

 1.458 1.386b 1.386

Eg

mt

ml

γ1

γ2

γ3

a Ref.[11]; b Fit for the 6-level k.p;c with ABINIT V4.3.3 [3]; d Ref. [17].



D. RIDEAU

30/35

®

8 APRIL 2005 MOS-AK STRASBOURG

ALENCE BANDS)

0 200 400 600 800
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

m
sh

 (
D

O
S

)

T (K)

x=0
x=0.1
x=0.2
x=0.3
Q&TPS

DOS MASSES INSI/SIGE (V

0 200 400 600 800
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

m
(D

O
S

)

T (K)

x=0
x=0.1
x=0.2
x=0.3

0 200 400 600 800
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

m
lh

 (
D

O
S

)

T (K)

x=0
x=0.1
x=0.2
x=0.3

KP (UTOX)



D. RIDEAU

31/35

®

8 APRIL 2005 MOS-AK STRASBOURG

IN :

.1 0.2 0.3 0.4 0.5
−E

F
 (eV)
Q&TPS

CARRIER DENSITY VS. STRA

−0.2 −0.1 0 0
10

15

10
16

10
17

10
18

10
19

10
20

10
21

10
22

E
V

p 
(/

cm
3)

FB 1.5% tensile
OB 1.5% tensile
FB relaxed Si
OB relaxed Si

−0.2 −0.1 0 0.1 0.2 0.3 0.4 0.5
10

15

10
16

10
17

10
18

10
19

10
20

10
21

10
22

E
F
−E

C
 (eV)

n 
(/c

m
3)

FB 1.5% tensile
OB 1.5% tensile
FB relaxed Si
OB relaxed Si

UTOX AFTER M. V. FISCHETTI ET AL . IN DAMOCLES



D. RIDEAU

32/35

®

8 APRIL 2005 MOS-AK STRASBOURG

ENTS)

0 0.5 1 1.5
VG (V)

PMOS

x=0.2

relaxed
Q&TPS

CAPACITANCE (MEASUREM

−1.5 −1 −0.5 0 0.5 1

0.006

0.008

0.01

0.012

0.014

0.016

0.018

VG (V)

C
 (

µF
/m

m
2)

−1 −0.5

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

C
 (

µF
/m

m
2)

NMOS



D. RIDEAU

33/35

®

8 APRIL 2005 MOS-AK STRASBOURG

D CURVES)

0 0.5 1 1.5
VG (V)
Q&TPS

−1.5 −1 −0.5 0 0.5 1

0.006

0.008

0.01

0.012

0.014

0.016

0.018

VG (V)

C
 (

µF
/m

m
2)

CAPACITANCE (SIMULATE

Charge Sheet Model Density Gradient

x=0.2

relaxed

−1 −0.5
0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

C
 (

µF
/m

m
2)



D. RIDEAU

34/35

®

8 APRIL 2005 MOS-AK STRASBOURG

i
ile
Q&TPS

CURRENT (LOW FIELDS )

1 1.2 1.4 1.6 1.8 2 2.2

10
−11

10
−10

10
−9

10
−8

10
−7

10
−6

10
−5

VG−VFB(V)

ID
(A

/µ
m

2)

UTOX relaxed S
UTOX 1.5% tens



D. RIDEAU

35/35

®

8 APRIL 2005 MOS-AK STRASBOURG

re
Q&TPS

CONCLUSIONS
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❍ STRAINED SILICON Band Structu

❍ DOS and Scattering times

❍ Capacitances


