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M otivation

Defects in neutron irradiated samples
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"big" defects have been characterized

no explanation for macroscopic
properties

Investigation of smaller defects

material characterization



Experimental Methods
- CV/IV curves

- check for functionality
- characteristics for selection
- fast (20 min per sample)

-DLTS

- (Deep Level Transient Spectroscopy)

- useful for low trap concentrations

- determination of all trap parameters:
conc. , Cross section, energy level

- disadvantage: measuring time (12 h)

- Other Methods: TSC, TCT



Detector properties

- material: Wacker <111>
- fabricated by CiS with FZ-process
- p+n-n+ samples

-Vol: 1 cmx 1cm x 280 pm
active area: 0.5cm x 0.5 cm x 280 um

- Aluminum contacts
- Multiple guard ring structure
-Different oxygenation's (O -72h)

-other material Cz <100>



Wafer|layout

flat: this side
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-: samples too close to wafer rim

= 21 useful diodes inside 3" dia
= 22 useful diodes outside 3" dia



L eakage Current CAQO7

Distribution over the wafer [nA]
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Depletion voltage:

homogeneous (47V -52 V)



|V - curves
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CAOQ0743 0,60
CAO/61 0,73
CAQ0762 0,78



DLTS Spectra

DL TS Soektrum CA-Wefer
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CA0743 O | 0490 | 6,42*10" | 2.4*10°
CAO0761 O | 0471 | 3.00010"| 3.910°
CA0762| O | 0491  6.75*10" 8*10%




Defect Concentration

depletion length: d2~Vv
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Electron trap
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Sample|Art| E[eV] | o[cm™2] | NT
CA0743 E | 0661 @ 2*10* | 1*10°
CA0761 E @ 0,738  1.4510* |6.5%10°
CA0762 E 0786 @ 7.4*10* | 8*10°




leakage current

Annealing at 350°C
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change in leakage current from
21 nA to 15 nA



old samples

Topsil <100>

Edge: U=192V, | =116 nA

Neff = 4E12

no peaks in the spectravisible

Middle U =144V, | =3.65nA

Neff = 3.12E12
Sample | Art| E[eV] | a[ecm™2] | NT
C03052| E | 0,532 | 4.78E-14 | 3.9E8




Map CO6
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Volume: 0.7 cm x 0.7 cm X 280 pm

same active area



defectsin old samples
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Elektronmeasur ement

Elektonenpeaks im Water C06
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Sample |Art| E[eV] | o[em™2] | NT
C06e077| E | 0,268 | 1.09E-15 | 9.9ES8

E | 0519 | 2.64E-14 | 5.8E8
C0e059| E | 0,278 | 2.52E-15 | 4.5E9
E | 0522 | 290E-14 | 8.8ES8




Conclusion

Unirradiated samples may have a
lot of defects

M easurements before irradiation are
necessary for selection

The concentration of traps before irradiation
should not be bigger than 5* 10°

Further investigations should be done,
especially to see arelation between the traps
and the leakage current



