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écnes CARMEN 2 aboard JASON 2 Satellite:

JASON 2:

mLaunched in June 22 2008
m 1336km, 66°

m Severe proton environment

CARMEN2:
m Detectors : measurements of particles’ flux

m MEX (Experiment Module) is dedicated to the
study of effects of space radiation
environment on various electronic devices.

+ Single Event (SEB, SEL, SET, SEU)
¢ Cumulative effects (TID, DDD)
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Ccnes

Non destructive Single Event Results

SRAMs, SSRAMs et SDRAMs are tested (pattern 5A5A)

Results between July 16 2008 and February 25 2011

Référence des DUT Fonction Nombre de DUT/MEX

HITACHI HM628512C SRAM 512k*8 2*

SAMSUNG KM6840000A SRAM 512k*8 2*
3D+ MMSR32001608-S SRAM 1M*32 1
SAMSUNG K7A81800M 6 SSRAM 512k*16 1
IDT IDT71V3558S133PSI SSRAM 512k*16 1

INFINEON HYB39S512800AT SDRAM 64M*8 2#
MICRON MT48LC64M8A2 SDRAM 64M*8 2
3D+ MMSD08512408S-Y SDRAM 512M*8 2
SAMSUNG K4S560432C SDRAM 64M*4 2
SAMSUNG KM44V16004B DDRAM 16M*4 2

* Some errors related to a timing problem.

# A few errors are due to an initialization problem.
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Ccnes

HITACHI HM628512C SRAM 512k8

Nombre
Référence des DUT Fonction de

DUT/MEX
HITACHI HM628512C SRAM 512k*8 2
SAMSUNG KM6840000A SRAM 512k*8 2
3D+ MMSR32001608-S SRAM 1M*32 1
SAMSUNG K7A81800M 6 SSRAM 512k*16 1
IDT IDT71V3558S133PSI SSRAM 512k*16 1
INFINEON HYB39S512800AT | SDRAM 64M*8 2
MICRON MT48LC64M8A2 SDRAM 64M*8 2
3D+ MMSD08512408S-Y SDRAM 512M*8 2
SAMSUNG K4S560432C SDRAM 64M*4 2
SAMSUNG KM44V16004B DDRAM 16M*4 2
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é cnes HITACHI HM628512C SRAM 512k8

HM628512C 1 : 2 SEU
HM628512C 2 : 2 SEU

CARTOGRAPHIE DES SEU DES HME28512C CARMEM2

& HMB28512C 1
4 Hme28512C 2

Geormagnetic Latitude [°)

Geomagnetic Longitude [°]
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Ccnes

SAMSUNG KM6840000A SRAM 512k8

Nombre
Référence des DUT Fonction de
DUT/MEX
HITACHI HM628512C SRAM 512k*8 2
SAMSUNG KM6840000A SRAM 512k*8 2
3D+ MMSR32001608-S SRAM 1M*32 1
SAMSUNG K7A81800M 6 SSRAM 512k*16 1
IDT IDT71V3558S133PSI SSRAM 512k*16 1
INFINEON HYB39S512800AT | SDRAM 64M*8 2
MICRON MT48LC64M8A2 SDRAM 64M*8 2
3D+ MMSD08512408S-Y SDRAM 512M*8 2
SAMSUNG K4S560432C SDRAM 64M*4 2
SAMSUNG KM44V16004B DDRAM 16M*4 2

QCAD 28/03/2011




é cnes SAMSUNG KM6840000A SRAM 512k8

CARTOGRAPHIE DES SEU DES KMB84000 CARMEN2

KM684000 1: 13 SEU, 0 MBU, 1 MCU e k. T
KM684000 2: 28 SEU, 0 MBU , 1 MCU ] FZ 7w ' |
. * *.* Geomagnetic Longitude [°]
£ ** * ** * g s e g g [ e ig;;i%%
”Q’:": SRR Sl T e e S R ;E
For all SEU detected, all mask errors
have the same probability to occur.

Geomagnetic Longitude [°]
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Ccnes

3Dplus MMSR32001608-S SRAM 1M32

Nombre
Référence des DUT Fonction de
DUT/MEX
HITACHI HM628512C SRAM 512k*8 2
SAMSUNG KM6840000A SRAM 512k*8 2
3D+ MMSR32001608-S SRAM 1M*32 1
SAMSUNG K7A81800M 6 SSRAM 512k*16 1
IDT IDT71V3558S133PSI SSRAM 512k*16 1
INFINEON HYB39S512800AT | SDRAM 64M*8 2
MICRON MT48LC64M8A2 SDRAM 64M*8 2
3D+ MMSD08512408S-Y SDRAM 512M*8 2
SAMSUNG K4S560432C SDRAM 64M*4 2
SAMSUNG KM44V16004B DDRAM 16M*4 2
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Nomre de SEU

Ccnes

MMSR32001608-S (8 x K6R4016V1C) SRAM 256k16 :

» 349 SEU on the MMSR32001608

. 0 MBU
- 4 MCU , multiplicity 2

— Nombre de SEU de la 3D plus MMSR3I20016085 en fonction du temps

- MMSRIZ001608S5
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250 |- /
s
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“r /’
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Geomagnetic Latitude [?]

Geomagnetic Latitude [°]

Cartagraphie des SEU de la 3D plus MMSR32001608S sur CARMEN?2

O e A e e e S e e ] @) MMSRECO0IERS,
: : i : ; : : SAA 20MeV
A S - | el @

Geomagnetic Longitude [?]

Cantographie des MCU de la 3D plus MMSR320016085 sur CARMENZ

i

Geomagnetic Longitude [°]



é cnes MMSR32001608-S (8 x K6R4016V1C) SRAM 256k16 :

« 349 SEU on the MMSR32001608

- 0 MBU

* 4 MCU , multiplicity 2

All events correspond to a change of state from 1 to 0

Error Mask distribution :

2%  [ITTTTTTTITTTITTIXT]

34% ¢« LIITITIIITITIIX[]]]

31% : LLIITIT T I IxXi ][]

3% : LLLIIT T T I T IX[ ][] ]]]

@!—; No error on the 8 MSB is detected

=> This results are under investigation
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Ccnes

MMSR32001608-S (8 x K6R4016V1C) SRAM 256k16 :

SEU Number

60

50 +f----

40 -

¢ K6R4016V1C_1
+ K6R4016V1C_2
¢ K6R4016V1C_3
¢ K6R4016V1C_4
¢ K6R4016V1C_5
e K6R4016V1C_6
+ K6R4016V1C_7
+ K6R4016V1C_8
— prédiction
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Ccnes

SAMSUNG K7A801800M SSRAM 512k18

Nombre
Référence des DUT Fonction de
DUT/MEX
HITACHI HM628512C SRAM 512k*8 2
SAMSUNG KM6840000A SRAM 512k*8 2
3D+ MMSR32001608-S SRAM 1M*32 1
SAMSUNG K7A81800M 6 SSRAM 512k*16 1
IDT IDT71V3558S133PSI SSRAM 512k*16 1
INFINEON HYB39S512800AT | SDRAM 64M*8 2
MICRON MT48LC64M8A2 SDRAM 64M*8 2
3D+ MMSD08512408S-Y SDRAM 512M*8 2
SAMSUNG K4S560432C SDRAM 64M*4 2
SAMSUNG KM44V16004B DDRAM 16M*4 2
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Nombre de SEU

é cnes K7A801800M SSRAM 512k18:

334 SEU ; 0 MBU

Cartographie des SEU de la SAMSUNG K7 ABD1800M sur CARMENZ

Nombre de SEU de K7A801800M en fonction du temps i e e e e e o o 7
1000 = = = == - oo
900 +

800 | | ® K7A801800M
700 + 4 = prédiction

ic Laitude [°]

eomagnet

g wi 120 W 60w 0 ’ B0 E 10 E 180 E

Geomagnetic Longitude [°]

All events correspond to a change of state from 1 to 0.
All error patterns have the same probability to occur.
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é cnes IDT IDT71V35585133PSI SSRAM 512k16

Nombre
Référence des DUT Fonction de
DUT/MEX
HITACHI HM628512C SRAM 512k*8 2
SAMSUNG KM6840000A SRAM 512k*8 2
3D+ MMSR32001608-S SRAM 1M*32 1
SAMSUNG K7A81800M 6 SSRAM 512k*16 1
IDT IDT71V3558S133PSI SSRAM 512k*16 1
INFINEON HYB39S512800AT | SDRAM 64M*8 2
MICRON MT48LC64M8A2 SDRAM 64M*8 2
3D+ MMSD08512408S-Y SDRAM 512M*8 2
SAMSUNG K4S560432C SDRAM 64M*4 2
SAMSUNG KM44V16004B DDRAM 16M*4 2
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é cnes IDT71V3558S SSRAM 256k18:

1970 SEU S f o ‘
28 MCU
Nombre de SEU de IDT 71V558S en fonction du temps 3
K01 ———————————— 8 T
2500,,,,’|RF360 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,W/,, :
a - prédiction "
4 __
© :
9 ;
QO -
E 180 E
2 Geomagnetic Longitude [°]
99.8 % of events corresponding to a change of state
from 1 to 0.
0.2 % of events corresponding to a change of state
from 1 to 0.

Geomagnetic Longitude [%]
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Ccnes

HYB39S512800AT SDRAM 64M8

Nombre
Référence des DUT Fonction de
DUT/MEX
HITACHI HM628512C SRAM 512k*8 2
SAMSUNG KM6840000A SRAM 512k*8 2
3D+ MMSR32001608-S SRAM 1M*32 1
SAMSUNG K7A81800M 6 SSRAM 512k*16 1
IDT IDT71V3558S133PSI SSRAM 512k*16 1
INFINEON HYB39S512800AT | SDRAM 64M*8 2
MICRON MT48LC64M8A2 SDRAM 64M*8 2
3D+ MMSD08512408S-Y SDRAM 512M*8 2
SAMSUNG K4S560432C SDRAM 64M*4 2
SAMSUNG KM44V16004B DDRAM 16M*4 2
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Geomagnetic Latitude [?]

Ccnes

HYB39S512800AT 1 : 7 SEFI
HYB39S512800AT 2 : 5 SEFI

Cartographie des SEU des Infineon HYB335512800ATL sur CARMERN2

B e SR e

R

¥ HYE335512800ATL 1
¥ HYB335512800ATL 2

— SAA 20MeY

180 E

Geomagnetic Latitude [7]

HYB39S512800AT SDRAM 64M8

Cartographie des dépant de SEF| des HYB395512800ATL CARMENZ2

8 g

¥ HYB395512600ATL 1
¥ HYB395512600ATL 2
— SAA 20MeY

a0 E
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Geomagnetic Longitude [?]

Geomagnetic Longitude [7]
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Ccnes

MT48LC64M8A2 SDRAM 64M8

Nombre
Référence des DUT Fonction de
DUT/MEX
HITACHI HM628512C SRAM 512k*8 2
SAMSUNG KM6840000A SRAM 512k*8 2
3D+ MMSR32001608-S SRAM 1M*32 1
SAMSUNG K7A81800M 6 SSRAM 512k*16 1
IDT IDT71V3558S133PSI SSRAM 512k*16 1
INFINEON HYB39S512800AT | SDRAM 64M*8 2
MICRON MT48LC64M8A2 SDRAM 64M*8 2
3D+ MMSD08512408S-Y SDRAM 512M*8 2
SAMSUNG K4S560432C SDRAM 64M*4 2
SAMSUNG KM44V16004B DDRAM 16M*4 2
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é cnes MT48LC64M8A2 SDRAM 64M8

MT48LC64M8A2 1 : 3 SEU ; 2 SEFI
MT48LC64M8A2 2 : 3 SEU ; 1 SEFI

Cartographie des SEU des Micron MT48LCBAMBA2 sur CARMENZ Cartographie des SEU et départs de SEFI des Micron MT4BLCBAMBAZ sur CARMENZ

u  MT48LCBAMBAZ 1
B MT48LCBAMBA2 2
SAA 20MeV

OO ==V 1 - oY =T R

i ; : : ; : i ; B SEFI MT48LCE4MBAZ 1
W SEU MT48LCEAMBAZ 2
B SEFI MT4BLOBAMBA2 2
SAA 20MeV

Geomagnetic Latitude [°]
Geormagnetic Latitude [7]

Geomagnetic Longitude [°] Geomagnetic Longitude [°]
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Ccnes

MMSD08512408S-Y (8 x ELPIDA EDS5104ABTA)

SDRAM 128M4

Nombre
Référence des DUT Fonction de
DUT/MEX
HITACHI HM628512C SRAM 512k*8 2
SAMSUNG KM6840000A SRAM 512k*8 2
3D+ MMSR32001608-S SRAM 1M*32 1
SAMSUNG K7A81800M 6 SSRAM 512k*16 1
IDT IDT71V3558S133PSI SSRAM 512k*16 1
INFINEON HYB39S512800AT | SDRAM 64M*8 2
MICRON MT48LC64M8A2 SDRAM 64M*8 2
3D+ MMSD08512408S-Y SDRAM 512M*8 2
SAMSUNG K4S560432C SDRAM 64M*4 2
SAMSUNG KM44V16004B DDRAM 16M*4 2
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Ccnes

MMSD08512408S-Y (8 x ELPIDA EDS5104ABTA)

MMSD08512408S-Y 1 : 69 SEFI ; 8 SEU
MMSDO08512408S-Y 2 : 50 SEFI ; 12 SEU

Cartographie des SEU des 30 plus MMSD0B5124085 sur CARMENZ

Geomagnetic Latitude [°]

L2 >

msfy........-,... LS dels

i "»;;

- > MMSD08512408S 1
> MMSDO8512408S 2

—— SAA Z0MeV

F LN > o Y N . g ,
PP P A T (16 ~ g " oy " e
A ;L’:»Exi".& LA S

R s
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Geomagnetic Longitude [?]

Geomagnatic Latitude [°]

SDRAM 128M4

Carlographie des départs de SEFI des 3Dplus MMSDO0B5124085 sur CARMEN2

90 N z + - > MMSD085124085 1
i ) H H H > MMSD085124085 2
—— SAA 20MeV

Geomagnstic Latitude [°]

Geomagnetic Longitude [°]

Cartographie des SEU des 30plus MMSD0B512408S sur CARMENZ2

P JE e IR SO | » mmsDos5124085 1
i : s H F B »  MMSD08512408S 2
—— SAA 20MeV

Tdow 120 W 80 W ’ 0 : e : 12e T se

Geomagnetic Longitude [°]
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MMSD08512408S-Y (8 x EDS5104ABTA) SDRAM 128M4:

Ccnes

MMSD08512408S-Y 2:

2 non-permanent stuck bit :

- same Elpida die

- same error mask: | x

Address :
66B56968
01100110101101010110100101101000

QCAD 28/03/2011
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[ 18/10/2010 13:00:27
20/11/2010 18:34:37
22/11/2010 18:47:29
26/11/2010 19:13:16
12/12/2010 03:34:09
16/12/2010 07:49:33
24/12/2010 18:01:06
28/12/2010 17:08:59
30/12/2010 21:22:56

\ 31/12/2010 08:43:30

Address :
66B56168
01100110101101010110000101101000

18/10/2010 19:02:04
03/11/2010 02:40:16
05/11/2010 22:56:55
21/11/2010 09:18:55
23/11/2010 22:55:00
26/11/2010 05:11:37
29/11/2010 19:32:35
01/12/2010 05:21:26
01/12/2010 07:44:22
04/12/2010 00:01:33
08/12/2010 08:27:20
16/12/2010 07:49:33
20/12/2010 21:36:25
28/12/2010 10:24:42
29/12/2010 08:32:44
03/12/2011 01:43:20
07/12/2011 15:30:11
16/12/2011 12:27:04
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Ccnes

K45560432C SDRAM 64M4

Nombre
Référence des DUT Fonction de
DUT/MEX
HITACHI HM628512C SRAM 512k*8 2
SAMSUNG KM6840000A SRAM 512k*8 2
3D+ MMSR32001608-S SRAM 1M*32 1
SAMSUNG K7A81800M 6 SSRAM 512k*16 1
IDT IDT71V3558S133PSI SSRAM 512k*16 1
INFINEON HYB39S512800AT | SDRAM 64M*8 2
MICRON MT48LC64M8A2 SDRAM 64M*8 2
3D+ MMSD08512408S-Y SDRAM 512M*8 2
SAMSUNG K4S560432C SDRAM 64M*4 2
SAMSUNG KM44V16004B DDRAM 16M*4 2

QCAD 28/03/2011
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é cnes K45560432C SDRAM 64M4

K4S560432C 1 : 23 SEU
K45560432C 2 : 30 SEU

Cartographie des SEU des SAMSUNG K4Z560432C sur CARMENZ Cartographie des SEU des SAMSUNG K45560452C sur CARMENZ

Geomagnetic Latitude [7]

B B ettt 4 KABEE043201 B0 B e et e e e | KASEEO432C 1
: ? : : 3 : : ; : - 4 K455E0432C 2 : : : 4 K4SAE0432C 2
——— Sa4 20Mev ; : ] ——— SAA 20MaY

Geomagnetic Latitude [?]

i 120 W B0 W 0 60E 120 E 160 € o 120w, il 4 ik TR TR

Geomagnetic Langitude [°] Geornagnetic Longitude [?]
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Ccnes

K4S560432C 1 : 2 non-permanent stuck bit :

- same error mask

- change of state from 1to 0

Address :
20F1F3F5
(00100000111100011111001111110101
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{

X113

05/09/2009 10:06
07/09/2009 20:17
08/09/2009 14:26
22/09/2009 03:01
23/09/2009 01:06

14/02/2011 12:33
15/02/2011 08:39
17/02/2011 02:50
21/02/2011 15:19
21/02/2011 19:20

K45560432C SDRAM 64M4

Address:

20F1F3F5
00100000111100011111001111110101

<

X75

[ 06/09/2009 07:48

25/09/2009 01:49
30/09/2009 00:21
05/10/2009 06:25

04/01/2011 15:28
06/01/2011 10:26
08/01/2011 15:12

\ 03/02/2011 11:28



Ccnes

K4S560432C 2 : 1 non-permanent stuck bit :

- change of state from 1to0 0

Address :

23D83D05
(00100011110110000011110100000101)
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K45560432C SDRAM 64M4

06/03/2009 23:54

26/05/2009 12:18

19/06/2009 13:34
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Ccnes

CARMEN 1
m SAC-D Satellite

m Launch planned for July 2011
m 660km, 98° : Polar Orbit

CARMEN 3
m JASON3 Satellite

m Launch planned for December 2013.

m Orbit close to JASONZ2

CARMEN 4
» Geostationary GSAT-4R Satellite
> CANCELED

Présentation 3D+ - BUC 01/02/2011 -

Conclusion and perspective

> Same as CARMEN 2

Bug Correction
> New devices :

KM684000 => Cypress (90nm)
HM628512 => BSI
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CENTRE NATIONAL D'ETUDES SPATIALES

Thank you for your attention

OSTM@JASON-)

-y
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