More details ...

* For each components @ PSI
* On the left-side of the slide: original plot with all
the errors counted
* On the right-side of the slide: plot with a cut on the
step-error
« Every time | get a full on the total counter only
1 error is summed over the ‘total count’ done
during the analysis, chosen to be a multiple-bit
error
* The bottom plots are the cross-section versus
total dose corresponding to the upper plots.
« For the CNRAD data the cross-section is calculated
for 2 or 3 point for each components, with and without
step-error, and it is show in a table.
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@ PSI-FTTX _FT3A05D 2

VFC BOTTOM VFC BOTTOM

r ; : : : : —— FTTX_FT3A05D_2
I SR SRR LA O Lo 1 — —
e : 00 = 9.4905 rad/s
: 7.684 rad/s
" 300 : [ B Data » 80 Dose = 0.499444 e+5 rad
£ ; : : : 4 : :
g 250 ................. ................. ............... ....... %
= § i i i i £ 60
S 200 . ................. ................. _ ............... ....... 2
= g g g i 5
. =
D JBO | oA e Beeeenen [
2 N | _ g
3 : 5 : : 3
2 100_ ............. —— FTTX_FT3A05D_2 P4
: : m— 9.4905 rad/s 20
7.684 rad/s
E : : Dose = 0.499444 e+5 rad : : : :
E L —— o inflnnnaflonnnflaonananllosonnfln,
% 100 200 300 400 500 100 20 300 400 500
Total Dose (Gy) Total Dose (Gy)
[_VFC BOTTOM | —
VFC BOTTOM ——— FTTX_FT3A05D_2 VFC BOTTOM — 9.4905 rad/s
m—— 9.4905 rad/s 7.684 rad/s
— 7.684 rad/s : : : Dose = 0.499444 e+5 rad
N Dose = 0.499444 e+5 rad Cross Section SEU
£ Cross Section SEU mmmmmm  Cross Section MBU
o -| e Cross Section MBU
-3
?1 0° 0‘10

o,
-
o
S
N
=

S
Cross Section ( Number Of Errars/(p/cm2) )

Cross.Section ( Number Of Erro

i : [ e e o e e e
00 500 0 100 200 300 400 500
Total Dose (Gy) Total Dose (Gy)

With Step-error |= Without Step-error

3/25/13 C Deplano, JL Gonzalez



12000

0000

| errors=

8000

Ngmber 8f tota

2000

@ PS| - FTTX FT3A05D 3

n
=
Q &

240

loopback :
220 | wemmm 9.4905rad/s  [ficuootcohees Lmback
200 7.684rad/s 0 Rl ciiiinaiao.
Dose = 0.499444 e+5 rad
pack o 180F . e
o 1] R PR SR
o E :
[ e S l ------------------------------------
<] o :
bl 1] STCRRPTRPS SUPTIPPCRTTIOPNY - TOPPESPRUTPPTRPE SOPTUIPOIPR SPRT
: o - ; ]
: 5 100F  EETITITENTE SIS e
; g F :
E 80 """"""""""""""""""""""""
: GO+ P T EEE STRPE PP PR PRRIRERRS P
—— FTTX_FT3A05D_3 40F ‘ ..............................................
: m— 9.4905 rad/s :
R I — 7 684 vofe 20 : g : ;
3 Dose = 0.499444 e+5 rad 00 '2(')0' '3(')0' L 460' '500' L
100 20 300 400 500 Total Dose (Gy)

Total Dose (GV)

oy E

_ E

N - .

E L z

=03 ARt SOROOUINN ISR SRR OO A,

S10° E

% E

2

o F

= L

w 3 3

810 F ——— FTTX_FT3A05D_3

- E m— 9.4905 rad/s

[ F 7.684 rad/s

-g L Dose = 0.499444 e+5 rad
-10 e Cross Section SEU

é 0 E A mmmmmm Cross Section MBU

-~ F - "

c - i H

s [ # 5 E

- H H

S0 Y " TR I SOTRRRRRRRRRRRN —— [ —

(72} = g

n F : H

] g B

o B g .

qo-12 Eoossasascacesfeascacascsansosn peoncascsesaecay e ................ .......

e, o by by by
0 10 200 300 400 500

3/25/13

Total Dose (Gy)

With Step-error

C Deplano, JL Gonzalez

9
m 0 e T
o E :
£ F :
2 I :
R A
S :
-10

Iﬁ O e Roccasccoscaseanaaseane
6 F : loopback
= C : m— 9.4905 rad/s
[ - 7.684 rad/s
-g B : Dose = 0.499444 e+5 rad
] Cross Section SEU
50_11 | 8 s Cross Section MBU
c F :
S r :
= - :
(3] 3
Q r 2
LU - :
(71 3
2 -12
a 0 — feosacoscasacoacathenanoaaseancass bocaseaseeasEasederaaEaltTan — \osasos
(&) F g g g g

= | i I AT I N

0 100 200 300 400 500

Total Dose (Gy)

Without Step-error




@ PSI

FTTX_FT3A05D_4

[VecTor]

—— FTTX_FT3A05D_4
1000 | === 3.76 rad/s

5.631 rad/s
= 6.567 rad/s

800 : : R """"" """"" """""

Dose = 0.32268 e+5 rad
4
° -
e B
[ . . . .
T B : : : :
L e e oo
- - . . . .
—
° -
B -
g 400 : : : : : :
£ B E E E ' E E :
=
Z -

200+ 00050 Jooosszouny Fooo0sg0ss SIITTer

|'-qlllllllllllllllllllllll

100 150 200

250

00 350
Total Dose (Gy)

—— FTTX_FT3A05D_4

= 3.76 rad/s
. 5.631 rad/s
1 0'10 L e 6.567 rad/s
- Dose = 0.32268 e+5 rad
C: Cross Section SEU

Cross Section MBU

0 50 100 150 200

3/25/13

300 350

1000

]
[=]
o

600

400

Number of total errors

200

VFC TOP |

—— FTTX_FT3A05D_4
= 3.76 rad/s

5.631 rad/s
mm—— 6.567 rad/s

Dose = 0.32268 e+5 rad

|-H11111,
100 150 200 250 350
Total Dose (Gy)

FITX_FI3A05D_4
e 3.76 rad/s
5.631 rad/s

[y
o,
©

Cross Section (Number Of Errors/(p/cm2) )

Ssoaoaooooooyoooooooooo0oY = 6.567 rad/s

Dose = 0.32268 e+5 rad
Cross Section SEU
mmm—_ Cross Section MBU

0

50 100 150 200 250 300 350
Total Dose (Gy)

With Step-error co...% i conzaWVithout Step-error

5



@ PSI

Number of total errors

550 | e 5.608 rad/s

—— FTTX_FT3A05D_5

Dose = 0.4115 e+5 rad

500

450

400

350

300

250

—“ll..l....l....l....l....l....l....l....l....

50 100 150 200 250 300 350 400
Total Dose (Gy)

T e e e e e et B o e e o ot e I T e e e o o et i Tk T e e e et o ot 0 A o o e

| —— FTTX_FT3A05D_5
= 5.608 rad/s

Dose = 0.4115 e+5 rad
! Cross Section SEU
{...| === cCross Section MBU

50 100 150 200 250 300 350 400

With Step-error

Number of total errors

Cross Section ( Number Qf Errors/(p/cm2) )

FTTX_FT3A05D 5

VFC TOP

—— FTTX_FT3A05D_5
200

180
160

= 5.608 rad/s

Dose = 0.4115 e+5 rad

140
120
100F
80F
60F
40F
20—

l....l....l....l....l....l....l....l....
00 100 150 200 250 300 350 400

Total Dose (Gy)

—— FTTX_FT3A05D_5
—— 5.608 rad/s

Cross Section SEU

Dose = 0.4115 e+5 rad

| w——Cross Section MBU

i :
0 50 100 150 200 250 300 350 400
Total Dose (Gy)

Without Step-error




3/25/13
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@ PSI - Lightron 13A 1
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Cross Section [Errors/(p/cm?)]
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@ PSI - Source Photonics 35
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@ PSI - Source Photonics 35
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— 3.742 rad/s
1.444 rad/s
— 3.706 rad/s
Dose = 0.28525 e+5 rad
Cross Section SEU
s Cross Section MBU

3/25/13

100 150 200 250 300

With Step-error
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Number of total errors
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600 1.444 rad/s
3,706 rad/s
Dose = 0.28525 e+5 rad
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400
BOO - e e
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50 100 50 200 250 300
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@ PSI - Source Photonics 53 1

FMCA1 -
SourcePhotonics_53_1

10° 5 : :
r , . . 2500 e e
SourcePhotonics 53 1 """ 777" [ = 5.58 rad/s . o 2

100

= 5.58 rad/s Dose = 0.57699 e+5 rad
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o
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e AR e e s

1000
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500
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@ PSI

VFC BOTTOM

x10
SourcePhotonics_53_2 o o o
450 P P PRRPE Y RRLE -
m— 3,706 rad/s : : :
400 Dose=0.9296 e+5rad || ~~ 773 T
"
5 350 s
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Total Dose (Gy)

- Source Photonics 53 2

VFC BOTTOM
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@ PSI - Source Photonics 53 3

x10°

SourcePhotonics_53_3

1000

= 3.706 rad/s

Dose = 0.5381 e+5 rad

(=]
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I
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@ PSI—Ya | B

VFC BOTTOM

[ VFC BOTTOM |

A0 1800
450 Yamasaki_15B_1 L ___________ ___________ L
= 5,58 rad/s : : . 1600
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@ PSI—Yamasaki Y

VFC BOTTOM

[ VFC

BOTTOM |

140
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100

80

Number of total errors
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3/25/13
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@ CNRAD — Run Jun-Aug 2012

| Dose Rate [0.00475 rad/s] Cnrad | = TR DSTE] (ol ’ Dose Rate [0.00475 rad/s] Cnrad | -- Total Dose = 0.354 e+5 rad:
:u!:°"97:2t27:;737:: Huihong_ HGLC_BX_D_#1
140001 Ligent LTES550.BC 1 R U LN 5
E Ligent_LTE5350_BC_#1 B igent_| _BC_
C Ftt_FT3A05D_#1 B Ligent_LTE5350_BC_#1
12000 C 10000— Ftt_FT3A05D_#1
L v I
J0000[— v -
S I - -
Ss000 f Loopback (8000 -
g L £ T
26000 5 i
5 - EGOOO —
Za000- e g s [
e ok AR 50000
320000 i 54000 —
L p 3 —
C et B
o ZO0OM E |
B 22000
-2000— | | -
I I L L | wl
300 350 B ——
Total Dose (Gy) ol—
L | Il Il Il Il l Il Il Il Il l Il Il Il Il | Il
100 150 300 350
Total Dose (Gy)

With Step-error I= Without Step-error
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@ CNRAD — Cross Section

with Step-Error

TotalDose [Gy] 144.4714296| 198.5234542| 354.241007
Huihong_HGLC_BX_D_#1 2.86E-10 4.16E-10 SEU
Huihong_HGLC_BX_D_#1 4.59E-09 7.54E-09 MBU
Huihong_HGLC_BX_U_#1 7.79E-11 9.35E-11 SEU
Huihong_HGLC_BX_U_#1 2.02E-09 2.86E-09 MBU
Ligent_LTE3550_BC_#1 1.46E-11 1.81E-11 SEU
Ligent_LTE3550_BC_#1 2.74E-09 3.71E-09 MBU
Ligent_LTE5350_BC_#1 5.74E-11 1.00E-10 SEU
Ligent_LTE5350_BC_#1 3.73E-09 5.14E-09 MBU
without Step-Error

TotalDose [Gy] 144.4714296| 198.5234542( 354.241007
Huihong_HGLC_BX_D_#1 2.48E-10 3.84E-10 SEU
Huihong_HGLC_BX_D_#1 3.66E-09 5.99E-09 MBU
Huihong_HGLC_BX_U_#1 5.94E-11 7.68E-11 SEU
Huihong_HGLC_BX_U_#1 6.64E-10 7.93E-10 MBU
Ligent_LTE3550_BC_#1 1.36E-11 1.67E-11 SEU
Ligent_LTE3550_BC_#1 8.76E-11 1.83E-10 MBU
Ligent_LTE5350_BC_#1 2.24E-11 6.45E-11 SEU
Ligent_LTE5350_BC_#1 9.83E-11 6.39E-10 MBU

3/25/13
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@ CNRAD Run Aug-Dec 2012

| Dose Rate [0.00554 rad/s] Cnrad

| Dose Rate [0.00554 rad/s] Cnrad |

k -- Total Dose = 0.348 e+5 rad:

m Source_SPL-35-GB-BX-CDFM_#1 . Z O O M -- Total Dose = 0.348 e+5 rad: l
Source_SPL-35-GB-BX-CDFM_#2 ° ey

4000 : Source SPL-53-GB-BX-CDFM_#1 ° 3000 :ource::sll:-g:-gg-gi-ggim:i;

H Source_SPL:53-GB-BX-CDFM_#2 ® Source_SPL-53-GB-BX-CDFM_#1 l

| Ftt_FT5A05D-35_#1 Source_SPL-53-GB-BX-CDFM_#2
@ I Ftt_FT5A05D-35_#2 ° 2500 Ftt_FT5A05D-35_#1
§3 0 0 0 | : * - Ftt_FT5A05D-35_#2
s [ . 22000/
f B . o C
i} B . E ;
£2000(- i §15001 !
f L 4 "5 - (]
51000 p— € F -~
T 7 3 500— 72 /

- = C . S

: - ’rw‘*//

o 0
ol v b v v v b b b by -500;
0 50 100 150 200 250 300 350 Bl b b b v b e b b
Total Dose (Gy) 0 50 100 150 200 250 300 350

With Step-error
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- @ CNRAD — Cross Section

with Step-Error

TotalDose [Gy] 84.4226033| 210.6054656| 347.6301282
Source_SPL-35-GB-BX-CDFM_#1 4.49E-11 4.77E-11 SEU
Source_SPL-35-GB-BX-CDFM_#1 1.87E-09 1.43E-09 MBU
Source_SPL-35-GB-BX-CDFM_#2 5.07E-11 5.84E-11 SEU
Source_SPL-35-GB-BX-CDFM_#2 1.39E-09 1.08E-09 MBU
Source_SPL-53-GB-BX-CDFM_#1 2.45E-10 2.27E-10 SEU
Source_SPL-53-GB-BX-CDFM_#1 1.90E-09 1.77E-09 MBU
Source_SPL-53-GB-BX-CDFM_#2 8.26E-11 SEU
Source_SPL-53-GB-BX-CDFM_#2 9.97E-10 MBU
Ftt_FTS5A05D-35_#1 1.33E-10 1.29E-10 SEU
Ftt_FTSA05D-35_#1 2.21E-09 1.75E-09 MBU
Ftt_FTSA05D-35_#2 2.46E-11 SEU
Ftt_FTSA05D-35_#2 1.87E-10 MBU
without Step-Error

TotalDose [Gy] 84.4226033| 210.6054656| 347.6301282
Source_SPL-35-GB-BX-CDFM_#1 3.19E-11 3.58E-11 SEU
Source_SPL-35-GB-BX-CDFM_#1 3.32E-10 3.22E-10 MBU
Source_SPL-35-GB-BX-CDFM_#2 4.49E-11 5.09E-11 SEU
Source_SPL-35-GB-BX-CDFM_#2 3.32E-10 3.44E-10 MBU
Source_SPL-53-GB-BX-CDFM_#1 2.17E-10 2.15E-10 SEU
Source_SPL-53-GB-BX-CDFM_#1 1.40E-09 1.52E-09 MBU
Source_SPL-53-GB-BX-CDFM_#2 8.26E-11 SEU
Source_SPL-53-GB-BX-CDFM_#2 7.48E-10 MBU
Ftt_FTS5A05D-35_#1 8.55E-11 8.17E-11 SEU
Ftt_FTSAO05D-35_#1 5.55E-10 4.71E-10 MBU
Ftt_FTS5A05D-35_#2 2.46E-11 SEU
Ftt_FTSA05D-35_#2 1.87E-10 MBU




@ CNRAD — Run Aug-Dec 2012

| Dose Rate [0.00554 rad/s] Cnrad |

-- Total Dose = 0.348 e+5 rad:
Ftt_FT5A05D-53_#1
Ftt_FT5A05D-53_#2
Lightron_WSP24-3I3LC-I5A_#1
Lightron_WSP24-3I3LC-I5A_#2
Lightron_WSP24-5I3LC-I3A_#1
Lightron_WSP24-5I3LC-I3A_#2

| Dose Rate [0.00554 rad/s] Cnrad |
1 8000 -- Total Dose = 0.348 e+5 rad:
Ftt_FT5A05D-53_#1
16000 E:;ET::?V?I[S)?:;’:SLC-I5A7#1 700
Lightron_WSP24-3I3LC-I5A_#2

14000 Lehron Wabpd.sioL G198 42
@ - - o 600/-
£2000/— e
o B 500

0000 £ r
gooon; S w0
©8000— ° r
é - é 300—
26000 ; 2 E

4000 A=

- :" C
- Yy I C
0 Ol \ | 5 ! i ket e W b el s s s e s s e B 0 >
0 50 100 150 200 250 300 350 0
Total Dose (Gy)
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- @ CNRAD — Cross Section

with Step-Error

TotalDose [Gy] 84.8336535( 210.5617389| 347.6545957
Ftt_FT5A05D-53_#1 1.88E-11 1.88E-11 2.83E-11|SEU
Ftt_FTSA05D-53_#1 1.61E-10 1.43E-10 2.19E-10|{MBU
Ftt_FTS5A05D-53_#2 9.28E-11 5.59E-11 9.17E-11|SEU
Ftt_FTSA05D-53_#2 1.11E-09 5.99E-10 1.75E-09|MBU
Lightron_WSP24-313LC-I5A_#1 2.32E-11 1.95E-11 3.14E-11|SEVU
Lightron_WSP24-313LC-I5A_#1 8.49E-09 4.48E-09 1.04E-08 | MBU
Lightron_WSP24-313LC-I5A_#2 5.07E-11 SEU
Lightron_WSP24-313LC-I5A_#2 1.23E-09 MBU
Lightron_WSP24-513LC-I13A_#1 6.67E-11 5.97E-11 9.36E-11|SEU
Lightron_WSP24-513LC-I13A_#1 8.12E-09 4.69E-09 1.07E-08 | MBU
Lightron_WSP24-513LC-I13A_#2 1.36E-10 SEU
Lightron_WSP24-513LC-I3A_#2 1.77e-09 MBU
without Step-Error

TotalDose [Gy] 84.8336535| 210.5617389| 347.6545957
Ftt_FT5A05D-53_#1 1.88E-11 1.88E-11 2.83E-11|SEU
Ftt_FTSA05D-53_#1 1.61E-10 1.43E-10 2.19E-10|MBU
Ftt_FT5A05D-53_#2 3.19E-11 2.95E-11 4.08E-11(SEU
Ftt_FTSA05D-53_#2 1.91E-10 2.02E-10 2.83E-10|MBU
Lightron_WSP24-313LC-I5A_#1 5.80E-12 8.17E-12 1.63E-11|SEV
Lightron_WSP24-313LC-I5A_#1 6.81E-11 5.02E-11 9.36E-11|MBU
Lightron_WSP24-313LC-I5A_#2 3.19E-11 SEU
Lightron_WSP24-313LC-I5A_#2 2.41E-10 MBU
Lightron_WSP24-513LC-I13A_#1 5.80E-11 5.46E-11 8.73E-11(SEU
Lightron_WSP24-513LC-13A_#1 2.93E-10 2.54E-10 3.89E-10|MBU
Lightron_WSP24-513LC-I13A_#2 3.19E-11 SEU
Lightron_W5SP24-513LC-I3A_#2 2.00E-10 MBU




