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Solar cells and other semiconductor devices used in space applications suffer permanent degradation due to the space radi:
affects both electric and electronic parameters, reducing eventually the in-orbit lifetime. The most important eff C1
components are: TID (Total Ionising Dose) caused by electrons and protons present in the radiation belts, SEE (Single E
and heavy ions from solar flares, and DD (Displacement Damage) whichisa 1lative effect on TID ind by protos
To test and characterize the response of electronic devices to radiation exposure we used a beam line o U lem

(TANDAR). A test chamber able to simulate the space radiation environment was installed in b
Emulation of the space proton spectrum was used to assess TID effects and to estimate the compg
ionising envir t. To evaluate SEE effects we designed and built a system of tantalum £ilt

deviges subjected to consecutive exposures under controlled conditions. .
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Table 1. Characteristics
. of the tantalum filters.
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Figure 3. Ta1 filter

\

Ta1 Taz Ta3 ‘With the aim of achieving the
paltey LIC | DT time the device’s response in a
Perforation 31 3 31 filter that allow to decrease
accelerator (TANDAR) and
part./cm’seg to 10° part./cm’seg
dimee | 10O pm | 130 pm| 70 pm To evaluate the design of the

with different techniques. Pho
etching with a mix of acid (HF

perforation pattern on a tantalum
Three filters were built and in

Each one with different perforation
and a cupper foil of 1pm thickness.

BEAM CHARACTERIZATION

i ln order to eharacterize th Beam in the irradiation chamber, after pass through the 7
system of tantalum ﬁlters witha copper foil, we used insulator polymer sheet. f
The ion' beam irradiation broﬂuces molecular structure modifications in the polymer :

‘due to the hlgh energy dens ty; deposnted through electronic and nuclear interactions.

: ‘l'o analyze: the tiracks distrllmtion (damage fegion) weuse chen 1etch tect
The tracks were revealed and observed with an optical mimscope (Figure 5). Spatial
5 ststlstic was applied to aml the track pattem in 2D and prove ‘the beam
i ‘homogeneity. A g :
- ‘l‘u test the three illters 50, MeVoxygen and 83 MeV iodine were used (‘l‘aﬁle z).
n ion beam u'r,adlatmn were periomed usmg a tautalum ilter mthout the cooper

 foil (Flgure 6).

- Figure 6. Lexan polymer irradiated with

100um

af) - filter withoutcooper foil.
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Figure 5. Optical microscopy of tracksinLexana) center and
b)edgeofthepolymer,c) Iodine83 MeV-Ta1, d)0xygen 50MeV- :
O, Table 2. Experimentalirradiations condition of Lexan sheet.



