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Test-Bed Design Approach

Test-Bed design mainly driven by three requirements:

e In Situ testing
— mandatory to detect and isolate special functional errors of
state of the art devices, e.g. Flash Memories, FIFO’s etc
* real time event detection and recording

— supports isolation of special failure types, e.g. cluster errors
(simultaneous multibit errors) or partial SEL

— supports complete testing of large capacity devices within
reasonable test time
« flexible and easily adaptable platform

— more and more sophisticated ,memory systems on a chip®
are available and a test bed needs to be adaptable to these
devices with special functions in a short time frame




Derived Design Characteristics

PC based System with special Plug-In Cards to
Implemement real time functions (Fast Test Unit)

TID and SEE Test capabilities and requirements
achievable with the same basic equipment

Adaptable Device Control and Test Patterns
Implemented in Firmware within configurable high
performance FPGA’s

Remote control of in-situ tests supported via network
Quick-Look data analysis to support in-situ tests




Block Diagram of In Situ Radiation Test Bed
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Fast Test Unit




SEE Headstation with 4 DUT’s




Remote Control Unit
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Performance Characteristics

Read Background, Write Background, Chessboard, Marching, MOVI,...
Constant (128 bit), Counting (64 bit), Pseudo-Random(64 bit),...
128k Error Records

limited to harddisk capacity

for both SEE-Test and TID-Tests, threshold adjustable

1 mA resolution for SEE-Tests, 10pA resolution for TID-Tests
all kind of memory devices

up to 16 Bit

28 Bit static, 20 Bit (row) + 20 Bit (column) dynamic

2 — 6 Volts

up to 200mA per device

currently 20 ns, 10ns in update version

8 per Headstation, up to 4 Headstations connectable

Distance Tester — Headstation 1,5m (SEE-Tests), 5m (TID-Tests)
Distance Tester — Operating PC  up to 100m (standard ethernet)




Test-Bed Verification

* Pre-Verification on System Level
a) with Laser Beam Test Set up (at IDA)
b) with Flash Memory Devices (at UCL)
« SEE-Test Verification on System Level
— SEE Testing of SRAM devices (at UCL)
 TID-Test Verification

— TID Testing of SRAM devices (to be performed at
ESTEC)




SEE Test Results

Cross Section - (cm 2/bit)

MHS MMDPG65656FV-55 32K8 SRAM - Heavy lon SEU
Results (UCL0312 & UCL0404).

1,0E-05

U

o o

m m

=)

N
|

1,0E-08 1 / —8— DA s/n 102
1,0E-09 ; —&—Hirex s/n 101
1,0E-10
1,0E-11
0 20 40 60 80 100 120

lon LET - MeV/(mg/cm ?)




" WA O H5 SRAR
Fis fk Vew Sorce Took Help

& @ ole| oo o [T 2] 70w )

Playback: (4[EHI004 192336167 _Hsclee

[1]¥isuskzaion
= B Data Desplirys 7 PP A -
=0 AMCC o
+) () HSC-SEE 4 -
= (L) SRAM Tt : =
B (0] M 1 _
B [[1]Veudiokon
B [ e i =
Vo REiley -
. _' 4] Dats FrL =
= 4 Batches
& [dsbug] uﬁ & a4 ) .
a1 |2} M Tast 2
# (L) obsokate
& DA_Fead
# Load Foch
4 Rafresh Pis
54| Conbrol Panel =
a8 '
3 512 42
o =
- = i = Q03
- 803
703
255
1 a1 i a0
0 2 B 5
255 2 B
a
Fi1]
o 127 @ El—j
L]
Bit Errorar 3“3
-
L
Time= [UTC) | tat:g\_:g[:g | doupce | FAep=age -
D) 050672004 10005:05.671 Informacion Commard Serial fportel, lengch=11) 4F ES 54 50 55 B4 20 4F 46 46 Ok
O DE/06/Z004 10:05104.951 Informacion Coapilex O warnings, 0 errors, 0 internal ercors
O 08/00,2004 10;085: 105, %68 Information BOA Batch stacted ("0 \GIEOS.HSCSEE. SRAM\Batches\load FPGA.gb", Id = L&00).
o OE/N6/Z004 L0:05: 25,454 Informaticon HS[-3EE Loading Cintehed.
) 0E/06/2004 10005 25,796 Informarion  Command Zertal (porr=1l, lengche10] 4F 55 54 50 55 54 20 4F 4E Ok
@ 05/06/Z004 101051 26,296 Informacion Cosmand Bardware [E=cfecReguescer¥rite, ullwids0, lsngthsd] 00000000 O0DO0000L ODOCOZT00 DOOOOOFF
D 05/06,2004 L0:03:26.296 Information Command Hardwars [HecSesRegueteclcite, allelds0, length=4] 00000000 00000G0L GO00DZE0 OOGOOOFF
D 05067004 L0805 26,350 Trformaticn  Cosmard Hazduazs (HecSesRegiacecVeice, alHeld=0, length=4) 00000000 00000001 OOO00OZT0 DOOO004R
1 *|| D 0Es06F2004 L0005 26. 468  Informacicn  BOA Batch epded |"CrGEEDS.HECSEE. TRAM\Batchea) Load FFGA. g™, Id = 1600]. b




Summary

 Test Bed provides in-situ and real time SEE
and TID Test capabilities for
— Flash, SRAM (already implemented)
— SDRAM, DDRAM (to be implemented soon)

— Special devices (FIFO's, DPRAM’s already
Implemented, others TBD)
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