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Concentration of some defects produced by I ntrO d u Ctl Ol
neutrons decreases as a function of the J. Appl. Phys. Vol. 84, No. 5. 1 September 2003
annealing temperature*. |n particular

defects:

-E; at E_-0.5 eV (decreases until 400°C than
expires)

-Z,/1Z, at E_-0.62 /0.68 eV (decrease until
900°C than expire)

-Effectson E.-0.82, E-1.16 and E_-1.5eV?
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We want to analyze annealing effects on
current, capacitance and charge collection

0 200 400 600 800 1000 1200 1400 1600

* Annealing Temperature ( °C)
X.D. Cheneta. JAP 94 (5) pp. 3004-3010, Sep 20083.
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SIC p*/n samples

Epi CREE: 5um Epi IKZ: 55 um
epi doping = BEEE i doping =
3)(1015 Cm_3 -_- 16)(1014 Cm-3

p* doping (0.2 um) p* doping (0.4 um)
= 6><1019 Cm_3 —_ 4><1019 Cm-3

No JTE
caled OPAL Caled SICPOS

To analyze current To analyze current
and V g, and CC
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Irradiation with neutrons

1x10%4
1 MeV
n/cm?

7x1014
1 MeV
n/cm?

3x10%
1 MeV
n/cm?

1x1014
1 MeV
n/cm?

%10
1 MeV
n/cm?

3x10%
1 MeV
n/cm?
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OPAL Diodes: measurements
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Current Density (A /cm?®)

0 1

Forward Voltage
Before annealing. The samples Reverse voltage: the
become intrinsic after afluence of current decreases as a
some 10 n/cm?. function of the fluence
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OPAL.:I-V after 80°C annealing
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80 °C

Current density or
decreases or IS
constant as a function
of the annealing time
even at 80°C.

Fluence 1x10* n/cm?

Epi: 5um
Diameter: 350 um
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|-V after annealing at 200°C

Average current
decreases after an

E@fuje(r)xievum” n/cm’ anneal| ng at 200°C
for 30 minutes and
then remain almost
constant.

Epi: 5um
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OPAL: C-V measurements

e before irradiation

= after 1x10" n/fem? 100 kHz

O 40kHz
¢ 10kHz
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o After afluence of 1x104 < Capacitanceis constant as a
n/cm? the doping decreases  function of the frequency.
at 1.5 x10% cm3. Fluence = 1x10% n/cm?.
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OPAL: CV after annealing 80°C

e Depletion voltage
IS almost constant
as a function of the
annealing time at
80°C.

e Averagevalue
considering 6
diodes
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CV after annealing at 200°C

=  before annealing 200°C
- o after 30 min 200°C
A after 60 min 200°C

10 20 30 40
Bias Voltage (V)

* After annealing at 200°C V 4, Increases slightly.
Epi: 5um
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M easurements
on SICPOS samples

Epi: 55 um
epi doping = 1.6x10% cm3
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CC measurements on reference

convolution
Landau and Gaussiar
measurements
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~-0--D=1.4 mm|

Collected charges

2000 4000 6000 0 100 200 300 400 500 600 700
Reverse Voltage [V

3000 e @ 200V and 3100 e @ 600 V for diode with D=1 mm
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- V after irradiation

_ Before irradiation
4 @500V

Reverse current
density decreases
after irradiation!

~_
N

S
o
—
<
-
>
=
7))
C
[
©
-
C
()
| —
| —
-
@)

1E14 1E15 1E16 Diameter = 1 mm
Fluence ( (1MeV) n/cn)
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C-V after irradiation
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\oltage [V] Diameter = 0.4 mm
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CC vs fluence
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Before irradiation

@ 950 V
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1E14 1E15
Fluence ((1MeV) n/cm’")

Diameter = 1 mm
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CC ishigh until
some 10 n/cm?

CC decreases
sharply after 10%°
n/cm?. Only 130 e
after 101 n/cm?

Presently SIC is not
radiation hard as we
thought of!
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|-V measurements after 80°C annealing

3x10% n/cm? 7x10% n/cm?
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Current Density (nA/lcm)
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Average current decreases after an annealing at 80°C for 30
minutes and then remain almost constant.
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CC measurements after 80°C annealing
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After annealing at 80°C we observe a slight increase of the
collected charge, in the range of the experimental error.

No recovery of the damage at 80°C and then at RT!
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|-V and CC after annealing at 400°C

Fluence 7x10™ n/cm?
@900V

Fluence 7x10" n/cm®
@900V
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After 30 min at 400°C the current furtherly decreases and
the CC increases of 500 e (from 1400 e to 1900 e).
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Conclusions
e Current

— Currgnts @ 500 V are very low even after fluences of the order of 1016
n/cme.

— Currents decrease after annealing at 80°C, 200°C and 400°C.
* Depletion voltage

— remain amost constant as a function of the annealing at 80°C. Thereis
a gslight increase after an annealing at 200°C

« CC

— isgood until fluences of the order of some 104 n/cm?. Before
annealing , for fluences of the order of 10*>-10% n/cm? the CC isvery
low.

— After annealing at 80°C we observe a slight increase of the collected
charge, in the range of the experimental error. No recovery of the
damage!

— After annealing at 400°C for 30 min we obtain an increase of the CC
of the order of 500 e for the sample irradiated with 7x10%* n/cm?.
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CC and |-V after annealing at 200°C
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