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II--EE characteristics characteristics DoIDoI
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II--EE characteristics CVDD Detectorscharacteristics CVDD Detectors
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Electrical ConductivityElectrical Conductivity

ElectrodeElectrode--Limited Limited 
conductionconduction

BulkBulk--Limited Limited 
conductionconduction
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Conduction Mechanism (SCLC)Conduction Mechanism (SCLC)

type:  sc CVD-DD, DoI DD
contact: Al, Ti/Pt/Au,  Al/DLC-Dia
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II--VV characteristics at higher temp ( characteristics at higher temp ( >RT>RT))

Effect of Effect of metalizationmetalization
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Charge Collection Efficiency (CCE) of CVDDCharge Collection Efficiency (CCE) of CVDD

CCE of  3 different CCE of  3 different CVDDsCVDDs
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CCE and energy resolution of CCE and energy resolution of DoIDoI

Early Early DoIDoI
 

Recent Recent DoIDoI

CCE =(11~28)%    CCE =(11~28)%    
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4%4%

Dramatic improvement of the DoI
 detector in terms of CCE, energy and 

time resolution
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Polarization effect in Polarization effect in DoIDoI
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Polarization effect in Polarization effect in DoIDoI
 

detectorsdetectors
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Polarization effect in Polarization effect in 
different CVDD detectorsdifferent CVDD detectors
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Memory effect in Memory effect in DoIDoI
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Memory effect in Memory effect in DoIDoI
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Memory effect in Memory effect in DoIDoI
 

detectorsdetectors

negative bias (2V/m) DoI 886-2 (320m)
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Memory effect in different CVDD detectorsMemory effect in different CVDD detectors

bias (>1V/m)

0 10 20 30 40 50 60 70 80
-50

0

50

100

150

200

250

300

350

400

450

500

550

R
AT

E 
 [C

O
U

N
TS

/m
in

s]

memoryEfect check @ 0V 

TIME [mins]

 DoI negHV (1V/um)
 DoI negHV (2V/um)
 pc negHV(2V/um)
 pc posHV(2V/um)

memory effect is more 
in pc-CVDD 

In both bias condition 
the memory effect is 
similar in DoI

 
detectors 

while this effect is 
varying in pc-diamond.

However in sc-CVDD 
detectors no such 
phenomenon is 
observed.

CCE of  3 different CCE of  3 different CVDDsCVDDs



1111‐‐1313 December 2011December 2011 33rdrd CARAT  Workshop, GSICARAT  Workshop, GSI Shahinur Rahman                           Shahinur Rahman                            2020

SummariesSummaries
•

 
Electrical (I-V) characteristics of scCVDD and DoI detectors are 

analyzed; the dark current of DoI samples is by one order 
magnitude lower than the current observed with scCVDD.

•
 

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

•
 

The CEE of DoI is improved with the new DOI samples 
(11%93%) also the energy resolution (18%4%)

•
 

The polarization effect is observed  in DoI which lies between 
pcCVDD and scCVDD at positive bias while at neg. bias (V) the 
memory effect is visible.



1111‐‐1313 December 2011December 2011 33rdrd CARAT  Workshop, GSICARAT  Workshop, GSI Shahinur Rahman                           Shahinur Rahman                            2121

Thank you for Thank you for 
your attentionyour attention
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