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ELECTRONIC PROPERTIES OF IIA HPHT DIAMOND 
SAMPLES FROM NEW DIAMOND TECHNOLOGY



| 25th ADAMAS Workshop, Darmstadt, Germany 15-16/12/2016 | Pomorski Michal

WHY TO BOTHER WITH HPHT DIAMONDS

? What about electronic quality ?
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OUTLINE

1. NDT, Samples and Structural Quality

2. Current -Voltage Characteristics

3. Charge Collection Characteristics

4. TCT Characteristics

5. Summary
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HPHT DIAMONDS AND NDT
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http://ndtcompany.com/
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SAMPLES AND STRUCTURAL QUALITY
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Six HPHT diamond plates (NDT1-NDT6)

- sizes: 4 x 4 mm and ~100 µm thickness

- sizes: 4.5 x 4.5 mm and ~100 µm thickness

- from six different production runs

- <100>, monosectoral, Iia high purity

Standard procedure (used for e6 CVD) of samples metallization:

cleaning in hot acid solution Ą H2SO4+KNO3 (boiling); DI water; IPA; drying

Al contacts by PVD sputteringĄ power 200W, bias 1000V, Argon 10-3 mbar

with shadow masks, parallel plates

only two (NDT2 and NDT6) samples give promising results



| 8

SAMPLES AND STRUCTURAL QUALITY- BIREFRINGENCE
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NDT Iia HPHT E6 CVD (recently processed)

no birefringence contrast

for all six samples

strong to moderate

biref. contrast

Crossed-polarizers imaging before metallization
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CURRENT VOLTAGE CHARACTERISTICS
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some general observations IIa HPHT for I-V @ RT (more than six samples):

- majority of the samples are not resistive, high leakage current (µA) at low bias (0.1V/µm)

- some samples are highly resistive but gives no sign of charge transport 

- some samples óleakô, but give moderate to high quality charge transport properties

- one sample gives high resistivity and very good charge transport properties
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CURRENT VOLTAGE CHARACTERISTICS
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CHARGE COLLECTION PROPERTIES 
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- 5.5 MeV Ŭ-particles (Am-241 source, 4kBq)

- collimated elctrodes

- measurements in primary vacuum, dark

- majority of e or h drift (polarity of HV)

- coolFET A250 amptek preamp. (2.5 ns rise)

- 3 µs shaping time

- pocket MCA or DSO as DAQ

Set-up:Measurement conditions:
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CHARGE COLLECTION PROPERTIES - NDT2
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CHARGE COLLECTION PROPERTIES - NDT2
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CHARGE COLLECTION PROPERTIES - NDT6
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CHARGE COLLECTION PROPERTIES - NDT6
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