
hunting for the x-defect, or… on the trail of Michael’s thesis

● investigate the x-defect
● Poole-Frenkel?
● 5E14 electron/cm2, 5.5 MeV (Minsk) 
● p-type diode (CIS16-EPI-02-50-DS-100)
● 10Ωcm for strong electrical fields

● perform DLTS measurements with different pulse 
voltages

● spectra resulting from 2V pulse comes from 
defects sitting in the depth range between W(20V) 
and W(2V)

● subtract spectra from each other to get signal 
contribution only from defects in this specific depth 
range

● difference spectra are effectively spectra recorded 
for different field strengths

● get activation energy dependent on E-field 
strength

● obtain 0 field energy

page 153, 
Michael’s thesis



Standard DLTS measurement



DLTS with different pulse voltages, 20V reverse



DLTS difference spectra



E-Field calculations

● Calculate depth of depletion 
for different biases

● Project onto E-Field curve 
of reverse bias (20V)

● Find areas of difference 
pulse voltages

● Calculate mean electric field 
value (on 20V curve)



Arrhenius Plots for difference DLTS measurements



● X-Defect follows 
sqrt(E-Field) dependence

● Poole-Frenkel effect

Sqrt(E-Field) dependence?







E-Field calculations



Arrhenius Plots for difference DLTS measurements



● X-Defect follows 
sqrt(E-Field) dependence

● Poole-Frenkel effect





the same exercise again with 100V reverse bias and higher pulse biases



TSC measurements: cool down under 0V, warm up under -20V reverse



TSC: 0V cooling (comparing cooldown at 0, -100 and -20V) for Tfill 20K

20V injection

0V injection



TSC: -20V cooling, warm up -20V, injection 0V, Tfill 20K

0V injection

● check for different tfill durations!
● see if we reach 0V cool down defect 

concentration



TSC: 0V cooling does not make a difference in filled defects (comparing cooldown at 0, -100 and -20V) for Tfill 40K

20V injection 0V injection



TSC: Dependence on Filling Temperature (20, 40 80K) w/ cool down under reverse bias

20V injection 0V injection

x-defect not filled at 20K



TSC: Dependence on Bias, cool down 0V

20V injection 0V injection


