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TCAD simulation

Mathieu Benoit (LAL), Preliminary result.
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HaII (Lorentz) angle mo

%ﬁé 7l ;
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.+ Hal moblllty Y
r: Hall factor =1
v IE, . -
U, = (drift mobility)
L+ (E/E,) ]
Electrons Holes
vs(cm s_l) 1.53-109 . 7087 1.62 - 108 - 7052

E.(V em™) 1.01 - 7°1.65 1.94.- 7368

B 2.57-1072. 7060 0.46 T

r 1.13 + 0.0008 - (T — 273) | 0.72 — 0.0005 - (T — 273)

Valid for T>250K,

Parametrization:

E along <111> crystallographic direction

~ 20
%
;..‘0 18
=)
S 16
o]
@
12
10
8
6
4
2
0

d

ATL INDET-2001-004

Implemented into SCT Digitization S.Gadomski, ATL-SOFT-2001-005

2009/2/24

C. Jacoboni et al., Solid-State Electronics 20 (1977) 77-89.
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Bias voltage dependence

tan6, = yu,B=ru,B
v.IE,
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Temperature dependence

tan QL = ,LlHB = }"IudB Silicon, room temperature |

T.Lari PhD thesis
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Printed on: Tue Dec 16 23:02:36 GMT Standard Time 2008 HABAQUS

Sensor Temperature Graham Beck

| Simulation at -25° C fluid temperature.
S Evaporation temperature was -9.61° C
EE this year (Steve McMahon).

-1.4e+01 Existing Barrel Module. First try with Cooclong Block.
-1.5e+01 CDB: BMIK 6.odb ABRAQUS/ETANDARD Version 6.5-1 Tue Jul 24 13:12:38 GMT Daylight Time 2007

_1.8e+01 Step: Cooled, Hybrid Power On

-1.%9e+01 Increment 10: Step Time = 400.,0

-2.0e+01 Primary Var: NT11

-2.1le+01 Deformed Var: not set Deformation Scale Factor: not set

Max +4.0e+00
at node ABCD-1-LIN-1-4.342

Min -2.5e+01
at node FLUID-1.1

Legend: The contours are 1 degree, from -21C to +3C (maximum 24contours allowed by Abaqus).
The full temperature range is -25C (fluid) to +4 (front of central ASICS).
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Hall angle vs incidence angle

« Parabolic or Hyperbolic function did not fit data well (x?/dof=2-4).

« Employ more elaborated function used for Pixel (T.Lari).
— Geometrical tangent function smeared with Gaussian.
— a s slope, b is minimum cluster size, empirical 1/cos®6.

S. Montesano
ID week, Nov. 27, 2008

e: Depletion zone t=BB+BH+HA+4+ AA
d : Minimum cluster size with field of f

B'B=AA =4
#y : Lorentz angle

BH = etanflg
#: Track incidence angle : . e
32 = d = e|tandy, — tanf| + —%;
BB H§ /A
1% T s
A\ K b
\\ ey 3 atan@—tan g, |+ —— | ® Gauss(6)
| | P cosé
E'l. ‘t.,/_..
Vi g g _ gV
IR 8 0+50 b 1 9 9
\i o4 = f _ | dtan@'—tang, |+ exp ( 2) do
% 6-50 cosd' ) \2ro 20

or “b” term only instead of b/cos8 ?
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Lorentz angle fitting bias
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MC T=-7" C ® Min+-[fit range| fitting
Cosmic data . @ Bias induced for large fitting range.
Sensor temperature T=4.6+=1" @ Bjas introduced with b/cos8 fitting.

G.Beck Jan. 15, 2009 ® Min+-10 degree fitting with b only seems to be optimal.
SCT Software Meeting
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Incidence Angle to phi wafeBr

=0T
B=2T Red Real data
Blue MC
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Q) Why distributions look asymmetric ?
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