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I-E characteristics DoI Detectors
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I-E characteristics CVDD Detectors
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The dark current density
(£ 2V/um) of Dol is 1order
of magnitude smaller

than sc-CVDD detectors
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Electrical Conductivity

Electrode-Limited
conduction

Bulk-Limited
conduction
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Conduction Mechanism (SCLC)
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Effect of metalization on Dol
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Eec of DoI & sc-CVDD
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In(1)

In(/)

o LN
g

435 Vipm
® 391 Vipm
A 348 Vipm
v 3.04 V/pm

2.71 Vipm

In(/)=A4+

_ Eac 1 T

b

T 4

E",actavation energy

kh, boltzman constant

— T, absolute temp.
e

17 Vipm E“=1.53+0.02eV

fum
car fit

1.4 1.6

\ 1.8 2.0 2.2
0,( 1000/T [K']
-5 T T T T T T T T T T T T T T T T T T T T
] " -E* 1
0 S m0=A
B 7] v I:ISOOV kb T
J Ini600V
» Inl7o0V
-154 E*, actavation energy
k., boltzman constant
| T, absolute temp. N
-20 - 70°
0
] \/%,'&'
25 3
25 éo P
-30 .
CSDia886-1 _290um » %
=
-35 , :

11-13

1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4

1000/T [K}

December 2011

scCVDD sc37 _113mm

(Al/DLC-Dia-DLC/AI)
0.56. T T T E T T T

0.52 1

—=&— negative bias 1

*#Oaﬁsmve bias

0.48 -
0.44 -
0.40-

0.36-
E2c~0.44~0.,53eV

0.32-

ACTIVATION ENERGY E£%¢ [eV]

Ti/Pt/Au & Al

100 200 300 400 500
VOLTAGE [V]

Ref.. E2=1.4eV (Dol); A. Stolz, et al.,DRM 2006
E2c=0.37~0.39¢eV (scCVDD); M. Pomorski ,Thesis

3"4 CARAT Workshop, GSI Shahinur Rahman 10



Charge Collection Efficiency (CCE) of CVDD
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The improvement of the CCE in Dol could be due the of the materials quality
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CCE and energy resolution of Dol
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Dramatic improvement of the Dol
detector in terms of CCE, energy and
time resolution
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Polarization effect in DoI detectors
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Polarization effect in DoI detectors
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Polarization effect in

different CVDD detectors
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polarization effect is
more in pc-CVDD and
Dol lies between pc-
and sc-CVDD
detectors.

Polarization is effect
are due the defects in
the bulk of the
diamonds

In term of the
polarization effect the
Dol behaves as ‘quasi’
sc CVDD detectors
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Memory effect in Dol detectors
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Memory effect in Dol detectors
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Memory effect in Dol detectors
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Memory effect in different CVDD detectors
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Summaries

* Electrical (I-V) characteristics of scCVDD and Dol detectors are
analyzed; the dark current of Dol samples Is by one order
magnitude lower than the current observed with scCVDD.

« The main dark current conductivity in scCVDD detector is SCLC
and Dol is Space Charge Limited Conduction (SCLC) and E& s
0.37~0.39eV. While for Dol the Eac is (1.03~1.32)eV

«The CEE of Dol is improved with the new DOl samples
(11%->93%) also the energy resolution (18%-2>4%)

* The polarization effect is observed in Dol which lies between
pcCVDD and scCVDD at positive bias while at neg. bias (V) the
memory effect is visible.
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Thank you for
your attention
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