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Table 1 Test device
RS PR TAEHE WHETZE | FFIERST
/0 :33V
TMS320C6416TBGLZAS Tl CMOS 90
Wi%: 1.2V
/0 :33V
TMS320C6418ZTSA500 Tl CMOS 130
M 1.2V
/0 :3.3V
TMS320F2812 T1 CMOS 130
P%: 1.8/1.9V
/0 :33V
TM32C6415EGLZ50SEP T1 CMOS 130
W% 1.25V
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Table 2 Internal memory structure of TMS320F2812
AL F# T 755 /it SR
Lo 4K x 16SARAM
L1 4K x 16SARAM
TMS320F2812 HO 8K x 16SARAM 288K
Mo 1K x 16SARAM
M1 1K x I6SARAM

(2) TMS320C6418ZTSA500 % DSP
A PR KSR BB T R SRR A A7 B B T A A
128K bit 5 5 77 fi% 2% (LIP) . 128K bit % 77 % %% (LID) .
4M bit G5 — B 17 it 4 / B AF (L2), N 3077 fiff BR T 1 L
7 3",
&" 3 TMS320C6418ZTSA500 AEREhERS L5

Table 3 Internal memory structure of TMS320C6418ZTSA500

RS TR AT 258 /bit STEil R foit

LIP 128K Program Cache

TMS320C6418 LID 128K Data Cache
4352K

ZTSA500

L 4M unified mapped

RAM/Cache
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Table 5 Neutron single event effect test main equipment list
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(3) TMS320C6416 #45 SM320C6415 %l DSP

S K T BRSO B TE (L4 128K it
P77 2 (LIP), 128K bit ¥4 7% 2 (LID) . 8M bit 55
BT /T (L2), NARTERE BT IR 407,
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Table4 Internal memory structure of TMS320C6416 and
SM320C6415
s e SR/
S tepIL 4l it it

LIP 128K Program Cache

TMS320C6416 LID 128K Data Cache 8448K
L2 8M unified mapped RAM/Cache
LIP 128K Program Cache

SM320C6415 LID 128K Data Cache 8448K
L2 8M unified mapped RAM/Cache
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Fig.1 DSP SEU test schematic
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Table 6 DSP atmospheric neutron single event effect monitoring

table
] . AR
@ M 755 bit EMT B
it o 728 /b /bt 73
LO 4K x 16SARAM
L1 4K x 16SARAM
TMS320F2812 HO 8K x 16SARAM 288K SEU
MO 1K x 16SARAM
M1 1K x 16SARAM
LIP 128K Program Cache
LID 128K Data Cache
TMS320C6418ZTSA500 4352K | SEU
L2 4M unified mapped
RAM/Cache
LIP 128K Program Cache
LID 128K Data Cach
TMS320C6416TBGLZAS A Ahe | saask | sEU
L2 8M unified mapped
RAM/Cache
LIP 128K Program Cache
LID 128K Data Cache
SM32C6415EGLZ50SEP 8448K | SEU
L2 8M unified mapped
RAM/Cache
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Fig.2 Neutron single event effects test schematic layout of
major equipment
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Fig.3 Neutron single event effect test flow chart
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Table 7 DSP device test data
| osema || R g
1 | TMS3206416TBGLZA8 | 4.16x10° | 9.850x 10° 188
2 | TMS3206418ZTSAS00 | 1.78x10° | 1.567x10° 104
3 TMS320F2812 1136x10° | 1.022x10° 9
4 | SM32C6415EGLZS0SEP | 7.914x10° | 7.123x10° 115
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Fig.4 TMS320F2812 single event upset rate change chart
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Fig.5 TMS320C6418 single event upset rate change chart
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Fig.6 TMS320C6416 single event upset rate change chart
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Fig.7 SM320C6415 single event upset rate change chart
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Table 8 Sensitive cross-sectional value of the DSP device

(2)

7 F/ Oyl Ogevic!

= oe N (n/em?®) Bitoa (cmz/‘bit) (cmz/iievice)
1 | TMS320C6416TBGLZAS | 188 | 9.85e—08 | 8448K | 2.21e-14 1.91e-7

2 | TMS320C6418ZTSASO0 | 104 | 1.57e-08 |4352K | 1.49¢-13 6.62¢-7

3 TMS320F2812 9 | 1.02¢-09 | 288K | 2.99¢-14 8.82¢-9

4 | SM32C6415EGLZSO0SEP | 115 | 7.12e-08 | 8448K | 1.87¢e-14 1.62e-7
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Table 9 DSP device SEU rate

e A FLUX/ o/ SEE, ¢ device!
(n/ (em®-h)) (cm?/bit) (n/ (devic-h))
1 TMS320C6416TBGLZAS 6000 2.2le-14 1.15¢-03
2 TMS320C6418ZTSA500 6000 1.49¢-13 3.97¢-03
3 TMS320F2812 6000 2.99¢-14 5.29e-05
4 SM32C6415EGLZ50SEP 6000 1.87e-14 9.69¢-04
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Study of Atmospheric Neutron Single Event Effects Experiment of DSP

Yan Fei *, Yan Panfeng
AVIC The First Aircraft Institute, Xi'an 710089, China

Abstract: In this paper, the testing method of Single Event Effects (SEE) experiment to 4 types of commonly uesd

DSP was studied, including the radiation condition, experiment environment, equipment install and monitoring
methods, etc. The database of the experiment was also data processed and analyzed. The experiment result is that
TMS320C6416TBGLZA8 DSP SEU cross—section is 1.91e-7cm{X//device, at 12000m altitude, SEU rate is 1.15e-
03n/device * h; TMS320C6418ZTSA500 DSP SEU cross-section is 6.62e-7cm[X//device, at 12000m altitude, SEU rate
is 3.97e-03n/ (device < h) ; TMS320F2812 DSP SEU cross-section is 8.82e-9cm[X/device, at 12000m altitude , SEU
rate is 5.29e-05n/ (device * h) ; SM32C6415EGLZ50SEP DSP SEU cross—section is 1.62e-7cm[X/device, at 12000m

altitude, SEU rate is 09.69e-4n/ (device+h) .
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