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Electron irradiation test of anti-irradiation hardened package
for home-made memory devices
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Abstract Radiation hardened packages were prepared by using special composite shielding material
and welding technique. Hardened package memory LS28C256R was fabricated based on general package
memory 28C256. Special experimental testing circuit and testing software were designed to dynamically
test memory devices using linear electron accelerator. The result of contrastive irradiation test indicated
that the performance of the hardened package memory LS28C256 in anti-electron irradiation was 1~2
orders of magnitude higher than that of the general package memory. This hardened package method had
provided technical support for the space application of Commercial Off-The-shelf(COTS) devices.
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Fig.3 Block diagram of special experimental testing circuit
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Fig.4 Diagram of testing software
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Fig.7 Diagram of the layout of test equipment
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Table 1 Experimental data of hardened and general memories (L for component of address 0000-7FFF, H for component of address 8000-FFFF)
group ID  name and code of sample  flip-flop transition time /s radiation time /s f|l|/JI;I;(Z‘|fzS(ji())56 da/r;;%e(git;se electron energy /MeV remark
1 LS28C256R  44# / 660 / / 1.0 L
LS28C256R 37# / 660 / / 1.0 H
2 28C256 1# 208 355 31.2 53.25 1.0 L
28C256 2# 208 355 31.2 53.25 1.0 H
3 LS28C256R  08# / 660 / / 1.0 L
LS28C256R 22# / 660 / / 1.0 H
4 28C256 3# 37 142 5.55 21.3 1.8 L
28C256 4# 37 142 5.55 21.3 1.8 H
5 LS28C256R 01# / 3572 / / 18 L
LS28C256R 03# 1881 3332 282.15 499.8 18 H
1
a) 1.0 MeV 28C256 1#,2#  3#,4#
208 s 37s 31.2 krad(Si)  5.55 krad(Si)
355s 142 53.25 krad(Si)  21.3 krad(Si)
b) 1.0 MeV 1,3 LS28C256R  08#,22# 37#,44# 660 s
100 krad(Si)
168 h
) 5 LS28C256R  03# 1.0 MeV 100 krad (Si)
1.8 MeV 1881s 282.15 krad(Si) 3332s
499.8 krad(Si)
d) 5 01# 1.0 MeV 1.8 MeV 3572s 535.8 krad(Si)
168 h 01#
e) 5 03# 4
50 2 01#
4 2 2
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