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IntroductionIntroduction

Electrical ConductivityElectrical Conductivity

ElectrodeElectrode--Limited conductionLimited conduction BulkBulk--Limited conductionLimited conduction

1. Schottky (Thermionic) emission
2. Tunneling 

(i)  Direct Tunneling (DT)
(ii) Fowler Nordheim (FN)

1.1. SpaceSpace--charge limited conduction charge limited conduction 
(SCLC)(SCLC)

2.2. PoolePoole--FrenkelFrenkel (P(P--F) conductionF) conduction
3.3. Trap Assisted Tunneling (TAT)Trap Assisted Tunneling (TAT)
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Measurement setupsMeasurement setups

Diamond 
DetectorsDiamond Detector Electrodes
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Temperature Sensors
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II--EE characteristics CVDD Detectorscharacteristics CVDD Detectors
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Electrical conduction of Electrical conduction of scCVDDscCVDD
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Space Charge Limited Conduction (SCLC)Space Charge Limited Conduction (SCLC)
sc37_113µm (Al/DLC-Dia-DLC/AL)
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Electrical conduction of Electrical conduction of scCVDDscCVDD
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II--V characteristics of V characteristics of scCVDDscCVDD with DLC with DLC 
coatingcoating
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Electrical conduction of Electrical conduction of scCVDDscCVDD with DLC with DLC 
coatingcoating
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Electrical conduction of Electrical conduction of scCVDDscCVDD with DLC with DLC 
coatingcoating
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Electrical conduction of Electrical conduction of scCVDDscCVDD with DLC with DLC 
coatingcoating
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EEacac of of scCVDDscCVDD with DLC coatingwith DLC coating
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II--VV characteristics at higher temp.characteristics at higher temp.

II--VV characteristics of Early characteristics of Early DoIDoI
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Activation energy of Early Activation energy of Early DoIDoI
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Electrical conduction of early Electrical conduction of early DoIDoI

II--EE characteristicscharacteristicsEa
rly
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Electrical Electrical (I(I--E)E) Characteristics of Characteristics of DoIDoI
DoIDoI 886886--1 2901 290µµmm
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Electrical conduction of Electrical conduction of DoIDoI
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Electrical conduction of Electrical conduction of DoIDoI
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Electrical conduction of Electrical conduction of DoIDoI
DoIDoI 886886--1 2901 290µµmm
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Electrical conduction of Electrical conduction of DoIDoI
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SummarySummary
• Electrical (I-V) characteristics of scCVDD detector are analyzed

• The dominant dark current conductivity of scCVDD detector 
is SCLC

• The activation energy level of the trap is 0.37~0.39eV

• After coating scCVDD with DLC the conductivity remains the 
same , i.e, SCLC  and the activation energy is (0.38 ± 0.017)eV
at negative bias while at positive bias Eac=0.44~0.54eV

• The DoI show SCLC mechanism with an activation energy  of
Eac=1.32~1.026eV
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Thank you for your attentionThank you for your attention
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