atl EXPERS,
AN il -7
[: \
i l I & l
T
TWEIN EERIT

NEE

HEAVY ION SINGLE EVENT EFFECTS
RADIATION TEST REPORT

Part Type: M27C512
(64K b x8) UV EPROM
Manufacturer : STMicroelectronics
Report Reference: ESA_QCA0414S C
Issue: 01

Date: September 7, 2004

ESA Contract No 13528/99/NL/MV COO-16 dated 05/01/04

European Space Agency Contract Report

The work described in this report was done under ESA contract.
Responsibility for the contents resides in the author or organization that prepared it

ESTEC Technical Officer: R. Harboe Sorensen

Hirex reference: HRX/SEE/0117 Issue: 01 Date: September 7, 2004
Prepared by : Hirex Date: September 7, 2004
Checked by : F.X Guerre ."F:a’ LA Date: | September 7, 2004
Approved by : J. F. Mounes < '-' s Date: September 7, 2004

HIREX Engineering SAS au capital de 180 000 € - RCS Toulouse B 389 715 525
Siege social: 20, Rue des Cosmonautes - 31400 Toulouse




Ref. : HRX/SEE/0117
Issue: 01

HIREX Engineering Single Event Effects Radiation Test Report

Part Type: M27C512 Manufacturer : STMicroelectronics

Heavy ion SEL characterization of M27C512, (64K b x8) UV EPROM

TABLE OF CONTENTS
AB ST RACT ..t E e h bR R R R R R R e R e R e e e R R r R e

INTRODUCTION ..ottt s s s e e e s s e e s s e e e s e ne e ne e e nene e e renneneenenrenenns
REFERENCE DOCUMENTS ...t s s r et n e sr e st

DEVICE INFORMATION ...ttt n et n e n e nn s

4.1 YOS RSO
4.2 SAMPLE PREPARATION ..1ttiiiiiiitttteeteeesietastestsesssasssssssssssssasssssssssassssssabsssseasssassssbsssessssssasbbsseesssssssabbssseassssssssbaneeasss

5 TEST DEFINITION oottt sttt s bbbt se e bbb bt e e e n e s b b e b e st e n s
51 LIS U SRS
6 UCKL TEST FACILITY ittt r e et s n e e r e r e n e nrenn e

6.1 BEAM SOURCE.......utiiiiiiiie i iteie e ettt e e ettt e e ettt e e eatbeeeeeaseeeesaseeeaateeseaassesesasseeaaansseesaassesesassesasanssessansseeesassesasanssenasnnes
6.2 DOSIMETRY ...etiiiiiitiiie ettt e e ettt eeeetteeeeeateeeesaeeeeabseeeaaaseeesaaseeaaansseseaassesasassseaaansseasasseeesassesasansseanansseeessnsenasanssneesnnes
6.3 USED IONS ... eteieeeittee e ettt e e ettt e e ettt e e e eaeeeeeeaaeeeeetseeesaaseeeeaaseeaaanssesaassesesaaseeaaansseasasseeesasseeasantseasannseeesansenasasrnessnnes
6.4 BEAM SET=UP....cci i ttii e ettt e et ee e ettt e ettt e e e teeeeetbeeeeaaseeeesaseeeaansseeeaassesesasseeaaansseesasseeeeaaseeasansseesanssesesassesasanssenesnnes

T RESULT S bbbt e bR bR e b e b e et e e R s R e R e R R r e R R bR nenn e
8 CONGCLUSION ...ttt sttt et et s s e r et e e et R e e et R et R s et e R e e et e Rt e e et renr e e r e r e erenn s

A W N P

Table 1- UCL i0NS AN fEAIUINES TNEIEOT ... .eiiiieii ettt et e e s s e e s s bt e e s sab e e s s sabeeessabbeesssesessssbneessbbeesannes
Tahle 2 — DEtail € FESUITS PO FUN.......oeiieiie ittt sttt ettt se et e e b e b e e aeea e et e beseesbesbeeaeebeebeeaeeaeeneaneeseeebesbesaesaeeneaneees

Figure 1 —M27C512 sample identifiCaiON .........coeiiiieie et b e b b ae e

HRX/SEE/0117 Issue 01 Page 2



HIREX Engineering

Single Event Effects Radiation Test Report

Ref. : HRX/SEE/0117
Issue: 01

Part Type:

M27C512

Manufacturer :

STMicroelectronics

1 Abstract

Under ESA Contract No 13528/99/NL/MV COO-16 dated 05/01/04 covering "Radiation Evaluation of
COTS Semiconductor Components. “Radiation evaluation of parts for the ATV project”, the
STMicroelectronics, M27C512, (64Kb x8) UV EPROM was radiation assessed.

Heavy ion radiation results, focusing on Single Event Latchup (SEL) effects, are reported in this report.
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4.2

INTRODUCTION

This report presents the results of a Single Event Effects (SEE) test program carried out on M27C512,
(64Kb x8) UV EPROM , from STMicroelectronics.

Test was conducted on 2 flight lot samples delivered by the ESA ATV project.

These devices were used during heavy ion tests carried out at the European Heavy lon Irradiation
Facility (HIF) at Cyclone, Université Catholique de Louvain — April 2004.

This work was performed for ESA/ESTEC under ESA Contract No 13528/99/NL/MV COO-16 dated
05/01/04.

REFERENCE DOCUMENTS

RD1. M27C512 data sheet

RD2. Annex 3 of ATV/MMS/EPG/FX/026.04 dated 13/02/0-4

RD3. Single Event Effects Test method and Guidelines ESA/SCC basic specification No 25100

RD4. The Heavy lon Irradiation Facility a8 CY CLONE, UCL document, Centre de Recherches du
Cyclotron (IEEE NSREC'96, Workshop Record, Indian Wells, California, 1996)

DEVICE INFORMATION

M27C512
The M27C512 isa (64Kb x8) UV EPROM in a FDIP28W (Window cerdip) package.

Relevant device identification information is presented here after and photos of device with die
identification and die dimensions are shown in Figure 1.

Part type: M27C512
Manufacturer: STMicroelectronics
Package: 28-Pin Cerdip
Quality Level: flight samples
Date Code: 9740E
Top marking: see photo in Figure 1

Sample preparation
Three samples were delidded mechanically.
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Photo 2 —die, full view

Die dimensions:
32mm x 25mm

Photo 3 —die, marking,
detail 1

Photo 4 —die, marking,
detail 2

Figure 1 —M27C512 sampleidentification
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5 Test Definition
51 Test Set-up
Device is biased in a standby mode with CS and OE tied to the 5V DUT power supply with pull-up
resistors of 10 kOhms.
DUT supply current is monitored to detect any SEL occurrence.
6 UCL TEST FACILITY
Test at the cyclotron accelerator was performed at Université de Louvain (UCL) in Louvain-La-Neuve
(Belgium) under HIREX Engineering responsibility.
6.1 Beam Source
In collaboration with the European Space Agency (ESA), the needed equipment for single events
studies using heavy ions was built and installed on the HIF beam line in the experimental hall of
Louvain-La-Neuve cyclotron.
CYCLONE is a multi particle, variable energy, cyclotron capable of accelerating protons (up to 75
MeV), apha particles and heavy ions. For the heavy ions, the covered energy range is between 0.6
MeV/AMU and 27.5 MeV/AMU. For these ions, the maximal energy can be determined by the
formula
110 Q?/M,
where Q istheion charge state, and M is the massin Atomic Mass Units.
The heavy ions are produced in a double stage Electron Cyclotron Resonance (ECR) source. Such a
source allows producing highly charged ions and ion "cocktails'. These are composed of ions with the
same or very close M/Q ratios. The cocktail ions are injected in the cyclotron, accelerated at the same
time and extracted separately by a fine tuning of the magnetic field or a dight changing of the RF
frequency. This method is very convenient for a quick change of ion (in a few minutes) which is
equivalent to aLET variation.
6.2 Dosimetry
The current UCL Cyclotron dosimetry system and procedures were used.
6.3 Used ions
The UCL ions used are listed in the table below.
lon Energy LET Range (S)
(MeV) (MeV.cm?/mg) pMm
132 g2 459 55.9 43
Table 1- UCL ionsand featur es ther eof
6.4 Beam set-up

The use of atilt angle allows for additional effective LET values.
For each run, the following information is given in the detailed results tables provided in the next paragraph
(paragraph 7) :

—  Run Number

— Device SN

— lontype

— Tiltangle

- LET

—  Fluence

—  Test Duration

—  Averaged flux

- SELs
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7 RESULTS

The detailed results are presented in Table 2.
No SEL could be detected at a LET of 111.8 MeV/(mg/cn?).

Table 2 — Detailed results per run
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Runl 1 |¥xe® |0 |559 |1E+06 |49 | 2016 0
Run2 1 |xe®™t |60 |111.8 |1E+06 |507 | 1972 0
Run3 2 [ 1?60 1118 |1E+06 | 563 | 1776 0

8 CONCLUSION

Heavy ion tests were conducted on 2 flight lot parts for the ATV project, M27C512, (64Kb x8) UV
EPROM from STMicroelectronics, using the heavy ions available at the European Heavy lon
Irradiation Facility (HIF) at Cyclone, Université Catholique de Louvain, Belgium.

No SEL could be detected up to LET value of 111.8MeV/(mg/cm?) and a fluence of 1 E+06#/cm?.
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