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Study on IDT6116 Single-Event Effect
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Abstract: Using single-event effect (SEE) sensitivity evaluation test method and test
system as well as three kinds of simulation sources (pulsed laser, heavy ion and **Cf),
the SEE sensitivity of IDT6116 SRAM was experimentally researched. A comparison of
testing results’ equivalent for three kinds of simulation sources was performed. In
addition, the influence of total dose effects on SEE was also researched. It is seem that
occurred single-event upset probability is very little and the resistence to SEE is better
for IDT6116 SRAM.
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Fig. 1 Functional block diagram of IDT6116
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Fig.2 Block diagram of IDT6116 SEE testing system
M‘P—_ - 1 IDT6116 SEE
SR e R e .. 3001, .- sah Tablel Experiment data of IDT6116 laser simulation SEE
. | == L S ST L ey
) T e SEU /n] SEL /n]
= { 00H  10MH,55H  45H,
| 0.62 0.414
b | | AAH BAH.FFH EFH
:: i | :SEU ;SEL
P 1 s i e o
SRANRATESY Rl e ( D
3 00H—
Fig. 3  Operational procedure interface 10H,55H—>45H, AAH—>BAH,FFH—EFH,
1-0 0—1 S
( s 1IDT6116
L. 25 pm, 2~5 pm) SEU  SEL 0.62 nJ
o ( LET = 3. 47 MeV « cm’ -
2) mg 1) 0. 414 nJ ( LET =
, 14.9 MeV « em?® « mg B,
XY . BN TATET i)
& N 3 " 8 & W & d
’ X*Y L R S e LU S A T Y e
: . - b
IDT6116 SRAM y : ! ;
3 = h I —
| [
( 1. 060 pm) s '||||| | —Trtt || I
( 1. 079 pm) ‘.~II..-5-.MH:.L'$.'|1».E. RV
s IDT6116 SRAM 4 IDT6116
N ( Fig.4 1IDT6116 SRAM SEE testing picture
) 1,
,IDT6116 2.2
) D)
SEE , SEE
o s HI-13




1 IDT6116 25
s 2.8 MeV « cm® » mg '), ,
b b o
b
, 103+
( N
£
) . 210 4
= i
5 ; i
( :’% 10 5L
=
LET) 2, &
10 °F |
¢
1 1 1 1 1 1 1
2 0 10 20 30 40 50 60
Table 2 Radiation heavy ion parameters A EE TLET/(MeV-em®mg 1)
/MeV Jpm LET/(MeV - 5 LET
cm” « mg ')
Fig.5 Curves of heavy ion SEU cross section with LET
65.42 93.12 2.00 .
A— 5 —— Weibull ESA
55.16 71.56 2.20
45.96 55.55 2.51 IDT6116 SRAM
0.0 16.51 2.77 (LET 58.96 MeV + cm® « mg '),
35. 96 41.42 2.94 °
3, Harris 6116 .
22.39 22.92 3.72
. ,IDT6116
80.0 54. 35 5.02
b
138.0 38.9 13.9
b b
172.0 25.5 42.0
195.0 24.0 58. 96 IDT6116 SRAM ,
(¢ Si 100 Gy ; s
2) (
’ )° ’
5, ,IDT6116 (LET
LET 2.97 MeV + cm” - . ) ¢ 6. 6 ’
mgilo 6. 8><1071Cm2, IDT6116 SRAM
ESA ( ’
LET ’ °
3 IDTe6116
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Table S Comparison of laser testing data and heavy ion testing data
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