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Nitrogen doping - effect on silicon

(1) I+V © 0 N;=single interstitial nitrogen
(2) 2N; & N, N =substitutional nitrogen

(3) NS + Ni 4 NZV

(4) N +V o N, Nitrogen enrichment replaces some of OOLE
5) N,V+1 &N these defects with more stable defects. O
- M. Kwestarz, RD50 Workshop November 2014
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https://indico.cern.ch/event/334251/contributions/780754/attachments/652589/897338/Topsil_Geneva_November_2014.pdf

Samples and irradiation

1-6 FZ
7-12 NIT
13-18 DOFZ
19-24 MCZ

Irradiation performed at:
Ljubljana reactor neutrons
KIT 25 MeV protons
CERN 24 GeV/c protons

Sensor fluences:
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1:10**ngq/cm?, 3-10M*n,4/cm?, 6:10'*neq/cm?, 1-10*°n,q/cm?.
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Samples are measured using the secondary-
lon mass spectrometry (SIMS) technique to
determine nitrogen concentration, before and
after processing.

Wafer processing lowers nitrogen content to
or below detection limit.
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B NIT processed - Sample 1
B NIT processed - Sample 2
B NIT unprocessed
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Field configuration

Results obtained from laser measurements with a laser illuminating the sensor edge (EdgeTCT).
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Plots show E-field calculated at 40 V bias voltage. NIT and DOFZ
show similar behaviour, while FZ E-field is growing almost exclusively

back to front.

Strip sensor irradiated to 101* n./

cm? with protons (CERN 24 GeV/c)
measured @ -20 °C.

This effect was not present under irradiation with neutrons!
NIT and DOFZ behave similarly across the measurements.



Collected charge

N [1/cm3]- 1012

Much more to see ...
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Electrical
testing

Investigation of nitrogen
silicon detectors
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TSC measurements

GeV/c protons, Deg = 1.4x1013 em2

Ci(*+/0)+H(116K)

— FZ-nitrogenated

— FZ-standard

H{140K)+H(152K)
sum(vn=2)

Charge [arb. Units]
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Neutrons, II)Eq
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TSCurrent [pA]

Ci(+/0H(116K)

—FZ-nitrogenated
—— FZ-standard

H(140K)+H(152K)
sum (Vnz2)

Laser measurements
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