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Hall factor

Hall scattering factor r, is defined by following expressions:
2
=ty | fe = <Tz>/<7>

The relaxation time for individual scattering
process often follows a power law:

7(E)oc E™®
Mechanism S Iy |Tvel!Mue
lonized impurities | -3/2 | 1.93 | 2.16 | 5.89
Neutral impurities | 0 1 0 1
Acoustic phonons | +1/2|1.18 | 0.38 | 1.77
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Variation of Hall scattering factor with

total impurity density N,

mp. N N-type Si.

Experimantal points: -x- 77K, -0- 300K.
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J. D. Albrecht et al. (1999).

When the mobility islimited solely by dislocation scattering and this process can
be modeled by scattering form aline charge, r,, can be estimated by computing the
average momentum relaxation time. It follows from the analytic expression:

[ = %yexp(— 1)K, (1(27))] 28+ 60y + 21072 + 315)*]

8m’ 12k K, isthe second order modified Bessel functionand A4 is
— B .
V= 72 the Debye screening length

Specificaly, r,, issmaller than but close to 1.93

In summary, it is clear that to assumer, =1 in analyzing low-
field Hall data often leads to errors of 30% (and occasionally
as much as 100%) in carrier density and mobility
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@ (cm™) @ (cm?)
Sample | Dose (cm#) | Hall mohility | Mobility from Conauctivity | Resdivity
No. (cm?/Vs) magnetoresgivity (cm?/Vs) | (uScm) (kQem)
a different B direction
1] B+11 [13 B_H
61 1E12 1128 1152 1150 2000 0.500
62 1E13 748 891 832 833 1,201
63 1E14 4383 850 860 79,2 12,62
64 3E14 374 608 451 102 9,771
54 1E15 461 27 693 37,2 26,90
56 3E15 366 695 602 20,9 47,92
58 1E16 275 800 810 14,0 71,28
60 3E16 209 627 421 11,8 84,58
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Magnetoresistivity does not
see the ionized scattering
centers—regions where the
the current flows are scatters
different way.
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~0,36 eV activation found at the
highest irradiation doze. The :
activation developed from lower — &'E°¢
value —that is not doping level, “lE7]
that is barrier. i
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;z%, The photo-carriers are trapped between barriers that they
%5"" screen! EFFECTIV E darkness concentration seems low.

J (cm?sY
W 283107 3
@ 122%10°
— A 7,04%10%
v 3,03*10”
& 140%10%
— <4 6,0210%

3, 72107 -
e 171*10% ]
& 7,38%10%°

I-lll 'l 'l lllllll 'l 'l lllllll 'l 'l lllllll 'l 'l lllllll
12 13 14 15 16

10 10 10 10 10

® (cm”™)
10 th RD 50 Workshop, Vilnius, 2007.06.04



.r-;l-

=S
D.
D

\ RO VANE. | §
|

vt NN
1 UL ]

AN

J(cm?s™)
—m 2,83%10%
@ 122*10%°
7,04*10%
v 3,03*10%
1,40%10%
- < 6,02*10%
3,72%10%
- e 171%10%
—w 7,38%10%

) e—— 3

!*}AA L lllllll

10

12

13 14

10 10
@ (cm™)

10

15 16

10 th RD 50 Workshop, Vilnius, 2007.06.04

A



105 B T ' T ' T ' T 627611
—63/61
64/61

———54/61
56/61
——58/61

e 0
I'—W_ru“—‘rw f r#M~\
P% » Jmfm T~

S S

| 2 | 2 |
1000 2000 3000 4000 5000

1/ (cm™)

100k I

T (a.u.)

10 th RD 50 Workshop, Vilnius, 2007.06.04



NIV,
= R

14

h@‘;ﬂ - W;W

157995,

£ A nnealina {QOC
=, & l\llllWlllH UJU\
srras N

840 1
8201
8001
7801

760

n (cm?/Vs)

m

740 |

720

700 = (I):3*1014 Cm-Z

680 L : ! : ! : ! : !
0 6 11 17 22

t (hrs)

10 th RD 50 Workshop, Vilnius, 2007.06.04



620

600

1, (cm7Vs)

gl
S
o

o1 (6)]
(o)) (00]
o o
|
[ | -
- 'l
R SR PO | [ S

i

N

(@)
|

500

t (hrs)

10 th RD 50 Workshop, Vilnius, 2007.06.04



t (hrs)

10 th RD 50 Workshop, Vilnius, 2007.06.04



' J ' ' J
600
400 |
w
b
&
)
<. 200}
—C— Iinitial
e =+ /4 min 80C .
+26 min 80C
- —@®— +24 hrs 80C
0 . I . L
210 280 350
T (K)

10 th RD 50 Workshop, Vilnius, 2007.06.04



10 th RD 50 Workshop, Vilnius, 2007.06.04







Acknowledgments: T-am grateful to Gunnar Lindstroem
tor-ecomplicated and interesting samples ©

THANK-YQOU
FOR YOUR

I\TTI:I\ITI ﬁl\l
LI N




