HEAVY | ONS

[EST

REPORT

SINGLE EVENT EFFECTS
AD9042AS5TZ

(DC1314)
12-Bit, 41 MSPS Monolithic
A/D Converter
From

Analog Devices

TRAD/TI/AD9042ASTZ/1314/ESA/LG/1409

T1CAD s

Tests & radiations

Written by Verified by / Quality control
B.VANDEVELDE A. SAMARAS
09/09/2015 21/09/2015
Revision: 1
ESA
To: Marc POIZAT

Labege, 09 September, 2015

TRAD, Bat Gallium

907, Voie I'Occitane - 31670 LABEGE France
78:0561 009560 Fax: 0561009561
Email: trad@trad.fr Web Site: www.trad.fr

SIRET 397 862 038 00056 - TVA
FR59397862038

Approved by

A. VAROTSOU
01/10/2015

Project/Program: TID influence on the SEE
sensitivity of active EEE components
Ref: ESTEC Contract No.4000111336/14/NL/SW



/ ’, 'l’l‘ l’ HEAVY IONS TEST REPORT Ref: TRAD/TI/AD9042ASTZ/1314/ESA/LG/1409
Single Event Effects Date: 09 September 2015

Tests & radiations

AD9042ASTZ (DC1314) Rev: 1
CONTENTS

O [ o Yo [T o1 4 T o VU PSPPSR 4
B D Lo Yol U 4 1= o | £SO OO PP PP 4
2.1. PN o] o] [or=] o] (=l o Yol U s =T o {3 USRS 4
2.2, REFErENCE HOCUMENTS ..ciiuiiiiiieeiie ettt sttt e s be e e sabeesabeesbaeesaseesareeen 4

3. Organization Of ACTIVITIES ..ueiiiiiiii i et e et e e e e st e e e e satreeeesteeeesnstaeesnnneeeas 4
O Y K101 (o] 1 0 -1 4 o] o HO TP PP 5
4.1. DLV ol [T ol T 4 (o) o TSN 5
4.2. To [T a1 i o 1 4T o F T OSSR PPRTRP PRSPPI 5
4.3. Procurement iNfOrMation .....c.ciu i et st n 5
4.4, R Ta0] o] (I e €] oF= [ =14 o [P SP 5
4.5, Y= Ta0] o] (=T ] (o1 £ PSP 6
4.5.1. EXEEINQAI VIEW weiieiiiiiiiiiieesee sttt ettt ettt sve e st e bt e e s abe e sabe e ebaeaesabaeenbaeesateesabaesbeeenses 6
4.5.2.  INEEINAI VIBW c.utiiiiiiiiie ettt e e e st e e e s bt e e s s bte e e s sabeeeessantaeessabteeesanbeeessanseeessnnes 6

5. Dosimetry and Irradiation FACIlities ........ccuecciiiiiii it e e et e e e e e e nrraeee s 7
5.1. UCL Heavy lon Test Facility (Université Catholique de Louvain - Belgique) .......cccceeeecveeeecnnnenn.n. 7
5.2. Do 1Y 12 0= SR 7
5.3. 2 ToE T o ol T [ = Tor =T ] 4 ol PSRN 8

ST Y e fe ol =Te [N g <IF- Ta Lo BT =Y (U o R 9
6.1. B I=E A oo Yol =To [0 o PR 9
6.1.1. Description of the test Method ..........ooviiiiie e e 9
0 Y I =Ty o T Vol o USSR 9
6.1.3.  SEU, SET and SEFI TeSt PriNCIPIE .....uvuiiieeeeceiieee ettt ettt e e et e e e e s e e e aee s 10

6.2. A o1 ool o I F=T-Yol o] d o o DR R 10
6.2.1. Preparation of test hardware and Program .......cc.ccceecvveeiecieeeeciiee et esre e e e ereee e 10
6.2.2. Test equipment identification ........ccocciiiiiiiiie e 10
(o020 T WY o = T=Y ol o We [T T o [ o T PSPPSRt 11
6.2.4. Device setup and Test CONAITIONS......ccuiiiiiiiieie e etre e e e srara e e e ebaeeeeenes 11

P =11 ] o] VT P T T T T U U 12
8. RESULTS ettt ettt ettt ettt ettt st e et e e s et e e sabe e e bee e ateesabee s bt b e esataesabaeesabeesabeesabaesbeeesabeesabaeans 13
8.1. SUMIMIAIY Of TUNS. ottt e et e e e et e e e e s bt e e e e eabaeee s stetaeeessteeesansaeeesansaeaennnes 13
8.2. SEL £EST FESUIES. 1.uveiiiieeiiiestee ettt sttt ettt et te e sbe e sbeeesas e e sabeeesabeesaseesabaesseeesaseens 14

< 0 Y o I @ o 1Yot f o] o Y SO P PSP RPPTPP 14

8.3. Y = o T A S U] £ TP PRUPUPPPNE 14
8.3.1.  SEU CrOSS SECHIONS cociieeiiiieee ettt ettt e e e e ettt e e e e s e ettt e e e e e s s s annrreeeeeseesannreeeeeas 14
8.3.2.  SET CrOSS SEBCLIONS. coiiiieiitiieee e e ettt e e et e e ettt e e e e e s ere e e e e e s s s aabeteeeeee s sesannrbeeeeessesannreeneeas 15
8.3.3.  SEFI CrOSS SECHIONS . ieiitiieee ettt ettt e e e et e e e s ettt e e e e e s s e s eanbreeeeeeeesannreeeeeas 16

1S TR o T [o] [V o Y o PSPPSR 17

TRAD - Batiment Gallium - 907 I'Occitane 31670 LABEGE CEDEX.
Tel: (33) 5 61 00 95 60. Fax: (33) 5 61 00 95 61. EMAIL: trad@trad.fr
2/17



/ ’, 'l’l‘ ,’ HEAVY IONS TEST REPORT Ref: TRAD/TI/AD9042ASTZ/1314/ESA/LG/1409
Single Event Effects Date: 09 September 2015

Tests & radiations

AD9042ASTZ (DC1314) Rev: 1
FIGURES
TV o I B - 1o - T= N g - [ U] = SRR 6
Figure 2: INterNal OVEIall VIEW ....cccoo e ettt e e e e e e et e e e e e e e e atr e e e e e e e eesnnraaaeaaanas 6
U T DTN 0 o F- [ {1 =PSRN 6
Figure 4: CommOoN SEL CharaCteriStiC. ....uuiiiiiiiiii ittt e e s te e e e e bre e e e eabae e e sntaeeesnraeeeans 9
Figure 5: Test SyStemM deSCriPiON......cii i iiii ettt e et e e s eatr e e e eata e e e asbeeesnnaneeas 11
Figure 6: Test board SCHEMATIC .......uiii et e e e e e s aar e e e s tba e e s asbeeeennaaeeas 12
Figure 7: SEE_2 configuration SEU cross section curve for AD9O42ASTZ ........oeeeecieeeeciieeeeiiieeeeeeviee e e 15
Figure 8: SEE_2 configuration SET cross section curve for ADO42ASTZ.........ueeeecieeeeeiieeeecieeeeeeeveee e 16
TABLES
Table 1: Organization Of @CHIVITIES ....ccciii i e e e e e e e e e e s e e e e rarae e e anees 4
Table 2: UCL COCKLAI IM/QE5 .ccieeeee ettt ettt ettt e ettt e s et e e s s eateessesaaaeessasaeeesssabeeesasraeessasraeessssnes 8
Table 3: UCL COCKLAI IMI/QE3.3 . eeeeee ettt ettt ettt ettt e e ettt e s et e e s s eate e s e s saateeesasaeeesssseeesssraeessasraeesasnees 8
Table 4: SEE inputs CONFIUIAtIONS .......uiiiiiiieiee ettt e et e e e s eate e e e e bte e e e snbaeeesentaeessneaeaeans 11
Table 5: SEL detection threShold.........ueii i sbee e s eare e e s sbeeeeeans 11
Table 6: ADOOA2ASTZ ST FESUILS .eeiiicuiiieiiciiiee e ccitee ettt et e e sttt e e s sbee e e s ate e e e sbteeessnbeeeesanteeessaseeaesns 13
Table 7: AD558JINZ SEL Cross SECLION MESUILS.....ccuuiiiiiiiieeieciiee ettt e ettt e ssiee e st e e e ssbae e e ssnreeesssreeessnseeeens 14
Table 8: AD9042ASTZ SEE_2 configuration SEU cross section results .........cccveeeeeeeiccciiieeeeecee e 14
Table 9: AD9042ASTZ, SEE_2 configuration, SET cross section results........ccccveeeeeeiccciiiieeeee e eccciiieeee e 15
Table 10: AD9042ASTZ SEFI cross SECHION FESUILS ...civcuvviiieiiiiiciiiec et sree e 16

TRAD - Batiment Gallium - 907 I'Occitane 31670 LABEGE CEDEX.
Tel: (33) 5 61 00 95 60. Fax: (33) 5 61 00 95 61. EMAIL: trad@trad.fr
3/17



/ ’, 'l’l‘ l’ HEAVY IONS TEST REPORT Ref: TRAD/TI/AD9042ASTZ/1314/ESA/LG/1409
Single Event Effects Date: 09 September 2015

Tests & radiations
AD9042ASTZ (DC1314) Rev: 1

1. Introduction

This report includes the test results of the heavy ions Single Event Effects (SEEs) test sequence carried

out on the AD9042ASTZ, a 12-Bit, 41 MSPS Monolithic A/D Converter from Analog Devices.

This test was performed for ESA at U.C.L (Université Catholique de Louvain, Louvain la Neuve, Belgium)

on October 27" and 28™, 2014. Two samples were irradiated.

This test was performed for ESA on the AD9042ASTZ susceptible to show Single Event Latchups (SELs),
Single Event Upsets (SEUs), Single Event Transients (SETs) and Single Event Functional Interrupt (SEFIs)
induced by heavy ions. This test was performed as part of a global study to evaluate the potential
synergetic effects of TID on SEE sensitivity. As a result, the development strategy for this test was not
the characterization of the AD9042ATZ itself, but the evolution of its SEE sensitivity after submission to

TID. The results presented in this report were obtained before TID irradiation (0 krad).

2. Documents

2.1. Applicable documents

Financial and technical proposal: TRAD/P/ESA/AO7751/AV/130214 Rev.0

Irradiation test plan: ITP/TRA/TI/AD9042/LQFP44/AD/200814 issue 2 of 15/10/2014

2.2. Reference documents

Data-sheet: AD9042 Datasheet from Analog Devices rev B of 10/2009

3. Organization of Activities

The relevant company has performed the following tasks during this evaluation:

1 Procurement of Test Samples TRAD
2 Preparation of Test Samples (delidding) TRAD
3 Preparation of Test Hardware and Test Program | TRAD
4 Samples Check TRAD
5 Accelerator Test TRAD
6 Heavy lon Test Report TRAD

Table 1: Organization of activities

TRAD - Batiment Gallium - 907 I'Occitane 31670 LABEGE CEDEX.
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4. Parts information

4.1. Device description

The AD9042 is a high speed, high performance, low power, monolithic 12-bit analog-to-digital converter
(ADC). All necessary functions, including track-and-hold (T/H) and reference are included on chip to
provide a complete conversion solution. The AD9042 operates from a single 5 V supply and provides
CMOS-compatible digital outputs at 41 MSPS.

4.2. Identification

Type: AD9042ASTZ
Manufacturer: Analog Devices
Function: 12-Bit, 41 MSPS Monolithic A/D Converter

4.3. Procurement information

Package QFP-44
Date code 1314
Sample size: 10 parts procured by TRAD

4.4. Sample Preparation

All parts were delidded by TRAD.

No sample was damaged during this operation.

A functional test sequence was performed on delidded samples to check that devices were not
degraded by the delidding operation.

Among the 10 delidded samples available for the test campaign, 2 were irradiated and 8 were not used.

TRAD - Batiment Gallium - 907 I'Occitane 31670 LABEGE CEDEX.
Tel: (33) 5 61 00 95 60. Fax: (33) 5 61 00 95 61. EMAIL: trad@trad.fr
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4.5. Sample pictures
4.5.1. External view

No marking was observed at the bottom of the package.

i

Figure 1: Package marking

4.5.2. Internal view

Figure 2: Internal overall view ; Figure 3: Die markihg
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5. Dosimetry and Irradiation Facilities

The test was performed at U.C.L (Université Catholique de Louvain) on October 27" and 28", 2014.
Two delidded samples were irradiated.

5.1. UCL Heavy lon Test Facility (Université Catholique de Louvain - Belgique)

The CYClotron of LOuvain la NEuve (CYCLONE) is a
multi-particle, variable energy, cyclotron capable of
accelerating protons (up to 85 MeV), alpha particles
and heavy ions.

For the heavy ions, the covered LET range is between
1.2 MeV.cm2.mg™ and 67.7 MeV.cm2.mg. Heavy ions
available are separated in two “lon Cocktails” named
M/Q=5 and M/Q=3.3.

One of the main advantages of the UCL Heavy lon Test Facility is the fast changing of ion species.
Within the same cocktail, it takes only a few minutes to change from one ion to another.

The chamber has the shape of a barrel stretched
vertically; its internal dimensions are 71 cm in height,
54 cm in width and 76 cm in depth. One side flange is
used to support the board frame (25 X 25 cm) and user
connectors.

The chamber is equipped with a vacuum system.

5.2. Dosimetry

To control and monitor the beam parameters, a dosimetry box is placed in front of the chamber.
It contains a faraday cup, 2 Parallel Plate Avalanche Counters (PPAC).

Two additional surface barrier detectors are placed in the test chamber.

The faraday cup is used during beam preparation at high intensity.

A beam uniformity measurement is performed with a collimated surface barrier detector. This
detector is placed on a X and Y movement. The final profile is drawn and the £ 10 % width is
calculated. The Homogeneity is + 10 % on a 25 mm diameter.

During the irradiation, the flux is integrated in order to give the delivered total fluence
(particule.cm™) on the device.

TRAD - Batiment Gallium - 907 I'Occitane 31670 LABEGE CEDEX.
Tel: (33) 5 61 00 95 60. Fax: (33) 5 61 00 95 61. EMAIL: trad@trad.fr
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5.3. Beam characteristics

The beam flux is variable between a few particles s*cm™ and 1.8-:10%s cm™ depending on the device
sensitivity.

Available heavy ion characteristics are listed in the following tables (heavy ions used during the
experiment are highlighted in yellow):

lon Energy Range LET lon Energy Range LET
(MeV) (um(Si)) | (MeV.cmzmg™) (MeV) (um(Si)) (MeV.cm2mg™)
o 60 59 3.3 o 131 292 1.1
Ot 78 45 6.4 2Ne’™ 235 216 3
OAr® 151 40 15.9 Oartr 372 117 10.2
Bt 305 39 40.4 BN 567 100 20.4
124y e2* 420 37 67.7 Bt 756 92 32.6
Table 2: UCL cocktail M/Q=5 Table 3: UCL cocktail M/Q=3.3

TRAD - Batiment Gallium - 907 I'Occitane 31670 LABEGE CEDEX.
Tel: (33) 5 61 00 95 60. Fax: (33) 5 61 00 95 61. EMAIL: trad@trad.fr
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6. Test Procedure and Setup

6.1. Test procedure
6.1.1. Description of the test method

The test was divided in two parts, with respect to reference or applicable documents:
- Runs were performed up to a fluence of 1.10" cm? with only SEL monitoring.
This configuration allowed to verify the latchup sensitivity of the device.
- Runs were performed up to a fluence of 1.10° cm™ for the SEU, SET, and SEFI detection.
A latchup monitoring was used during these tests in order to protect the component.
This configuration allowed to verify the SEU, SET and SEFI sensitivity of the device.
The test was terminated when the maximum fluence was reached or when about a hundred events
were recorded.

6.1.2. SEL Test Principle

The test was performed at nominal operating voltage and ambient temperature.

TRAD has developed a fully integrated test bench to perform Single Event Latchup tests (SEL).
The GUARD system (Graphical Universal Autorange Delatcher) allows the user to easily protect his
device under test and perform SEL characterization.

The power supply is applied to the device under test through the GUARD system.

The threshold current of the GUARD system is set according to the nominal current. If the nominal
current exceeds the threshold current, the GUARD system is triggered and the event is counted as an
SEL. Then, the GUARD system sends a trigger command to the oscilloscope, maintains the power supply
during a defined ‘Time hold’ and cuts it off during a defined ‘Time cut’. Then, the power supply is
restarted with the nominal current expected consumption.

At the end of each run, the test program reads the oscilloscope’s “Local Scope Counter” which
represents the total event count and downloads the recorded current waveforms to store them.

Figure 4 shows an example of the SEL detection.

lec & SEL

e

= == Guard system current threshold (Guard Th.)
°°°°° Nominal current {Mom. Cur.)

= Current consumed

Guard Th. L _ — — — — = ] = e = = e e e e = e e = = = = = = = == =
Nom. Cur. N

» Time

\ A

T. cut

Figure 4: Common SEL characteristic.
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6.1.3. SEU, SET and SEFI Test Principle

During test, the DUT is operated in continuous conversions at 5MHz frequency with a constant input
signal. The digital output conversion is monitored to detect SEE events.

Before each run, 10000 consecutive conversions are initiated to define limits between which the
conversions are considered valid (to these limits, we appreciatively add a £2,5mV band to prevent the
noisy environment). Out of these limits we consider that the conversion is in error. For a single error
followed by a correct conversion a SEU is counted. For several consecutive conversion errors (<200
errors) a SET is counted. For 200 consecutive false conversions a SEFI type 1 is counted and for a
conversion value which stays exactly the same during 200 conversions a SEFI type 2 is counted.

A set of 3 analog inputs (quarter, half and three-quarter of the input range) is firstly used to evaluate the
least sensitive configuration. These configurations are respectively noted as SEE_1, SEE_2 and SEE_3.
The least sensitive configuration is maintained for the remaining of the test proceedings.

6.2. Test bench description
6.2.1. Preparation of test hardware and program

TRAD has developed a specific test program and a specific motherboard to feed power supply to
components.

The output of the DUT is processed using an FPGA development kit to check conversions and store
errors.

The test system is driven by a personal computer through a standard IEEE488 communication interface.
All signals are delivered and monitored by this equipment and SEE curves and data are saved in its
memory.

At the end of each test run, data is transferred to the hard disk for storage. An overall description of the
test system is given in Figure 5.

Before performing the heavy ion test, the whole system (delidded sample, test board and software) was
assembled and tested by TRAD in V.A.S.C.O (Vacuum System for Californium Operation).

6.2.2. Test equipment identification

The tests were carried out with test boards developed by TRAD.

COMPUTER PO-TE-097
REF. TEST BOARD TRAD/CT1/I/AD9042/Z1P28/LS/1407
EQUIPMENT ME-79, MI-52, MI-60, SM-92

AD9042_TI_ESA_V10.llb

TEST PROGRAM AD9042_TI_ESA_V10.xise

TRAD - Batiment Gallium - 907 I'Occitane 31670 LABEGE CEDEX.
Tel: (33) 5 61 00 95 60. Fax: (33) 5 61 00 95 61. EMAIL: trad@trad.fr
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6.2.3. Test Bench description

Power supply
GUARD SYSTEM

Communication .
Bus Latchup
Recording

TRAD

RERERERENES

Tests & radiations /

Communication
Bus

BRERRRANRELSE
rrrrRtLiL

PC for storage and visualization

k

Bench

Events detected

Control UUT
FPGA Development Kit
Figure 5: Test system description
6.2.4. Device setup and Test conditions
Input values for SET test are defined in the following table:
Vcc 5V
Configuration SEE_1 | SEE_2 | SEE_3
Vin 2.15V | 2.4V | 2.65
Table 4: SEE inputs configurations
Trigger threshold for SEL test is defined in the following table:
Power Supply Avcc Dvcc
Voltage Value 5V 5V
Inc»minal 110mA 15mA
Ithreshold 150mA | 25mA
Thold Ims
Tcut 7ms
Temperature 25°C

Table 5: SEL detection threshold

TRAD - Batiment Gallium - 907 I'Occitane 31670 LABEGE CEDEX.
Tel: (33) 5 61 00 95 60. Fax: (33) 5 61 00 95 61. EMAIL: trad@trad.fr
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AD9042AD

—L c1

100n:

Figure 6: Test board schematic

7. Test Story

Test sequence, test and measurement conditions were nominal.

TRAD - Batiment Gallium - 907 I'Occitane 31670 LABEGE CEDEX.
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8. RESULTS

8.1. Summary of runs.

Runs performed during this campaign are summarized in the following table. Tests results are described in the following chapter.

AD9042ASTZ
Avcc =5V
DVee = 5V LATCHUP SEE
T=25°C
LET . Run Fluence Cumulated
Run Part Config lon Energy Raog (MeV.cm2/m Flu>_<2( <p1) e (D) R Dose Avcc Cro.ss Dvcc Cro;s SEU Cr0§s SET Cr0§s SEFI Cro.ss
(MeV) (um) (cm™.s™) (s) . Dose (krad) Section Section Section Section Section
9) (cm™) (krad)
High LET M/Q=5
1 1 SEL 124Xe 26+ 420 37 67.7 8.14E+03 1228 1.00E+07 10.832 10.832 0 <1.00E-07 0 <1.00E-07 = - = - = -
2 2 SEL 124Xe 26+ 420 37 67.7 1.01E+04 987 1.00E+07 10.832 10.832 0 <1.00E-07 0 <1.00E-07 - - - - - -
3 2 SEE 2 124Xe 26+ 420 37 67.7 2.03E+03 495 1.00E+06 1.087 11.919 0 <1.00E-06 0 <1.00E-06 518 5.16E-04 50 4.98E-05 0 <1.00E-06
4 2 SEE 1 124Xe 26+ 420 37 67.7 3.02E+03 333 1.01E+06 1.089 13.008 0 <1.00E-06 0 <1.00E-06 530 5.27E-04 56 5.57E-05 0 <1.00E-06
5 2 SEE 3 124Xe 26+ 420 37 67.7 3.00E+03 335 1.00E+06 1.088 14.095 0 <1.00E-06 0 <1.00E-06 546 5.44E-04 57 5.68E-05 0 <1.00E-06
6 1 SEE 2 124Xe 26+ 420 37 67.7 2.97E+03 338 1.00E+06 1.088 11.920 0 <1.00E-06 0 <1.00E-06 503 5.01E-04 46 4.58E-05 0 <1.00E-06
7 1 SEE 2 84 Kr 17+ 305 39 40.4 2.89E+03 348 1.00E+06 0.649 12.569 0 <1.00E-06 0 <1.00E-06 353 3.52E-04 43 4.28E-05 0 <1.00E-06
8 2 SEE 2 84 Kr 17+ 305 39 40.4 3.12E+03 322 1.00E+06 0.650 14.745 0 <1.00E-06 0 <1.00E-06 400 3.98E-04 52 5.17E-05 0 <1.00E-06
High Range M/Q=3.3
9 1 SEE 2 83 Kr 25+ 756 92 32.6 4.48E+03 225 1.01E+06 0.526 13.094 0 <1.00E-06 0 <1.00E-06 290 2.88E-04 38 3.77E-05 0 <1.00E-06
10 2 SEE 2 83 Kr 25+ 756 92 32.6 5.14E+03 196 1.01E+06 0.526 15.271 0 <1.00E-06 0 <1.00E-06 327 3.24E-04 34 3.37E-05 0 <1.00E-06
11 2 SEE 2 40 Ar 12+ 372 117 10.2 4.89E+03 206 1.01E+06 0.164 15.435 0 <1.00E-06 0 <1.00E-06 140 1.39E-04 7 6.95E-06 0 <1.00E-06
12 1 SEE 2 40 Ar 12+ 372 117 10.2 5.06E+03 199 1.01E+06 0.164 13.259 0 <1.00E-06 0 <1.00E-06 146 1.45E-04 9 8.93E-06 0 <1.00E-06
13 1 SEE 2 13 C 4+ 131 292 1.1 5.03E+03 200 1.01E+06 0.018 13.276 0 <1.00E-06 0 <1.00E-06 19 1.89E-05 0 <9.94E-07 0 <1.00E-06
14 2 SEE 2 13 C 4+ 131 292 1.1 5.06E+03 199 1.01E+06 0.018 15.453 0 <1.00E-06 0 <1.00E-06 27 2.68E-05 0 <9.94E-07 0 <1.00E-06
15 2 SEE 2 22 Ne 7+ 235 216 3 5.00E+03 201 1.01E+06 0.048 15.501 0 <1.00E-06 0 <1.00E-06 100 9.94E-05 0 <9.94E-07 0 <1.00E-06
16 1 SEE 2 22 Ne 7+ 235 216 3 5.17E+03 195 1.01E+06 0.048 13.325 0 <1.00E-06 0 <1.00E-06 92 9.12E-05 0 <9.91E-07 0 <1.00E-06

Table 6: AD9042ASTZ test results

No SEL or SEFI were detected during this test.
SEU and SET events were detected during this test.
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8.2. SEL test results.

The SEL test was performed at 25°C.
No SEL was observed during this test under Xenon irradiation with a total fluence equal to 1E+7 cm™
with a particle angle of 0° (LET = 67.7 MeV.cm?/mg and range = 37um).

8.2.1. SEL Cross sections

LET AD9042ASTZ SEL Cross Section (cm?)
(MeV.cm®.mg™) N°1 N°2
67.7 <1.00E-07 <1.00E-07

Table 7: AD9042ASTZ SEL cross section results

8.3. SEE tests results

The SEE test was performed at 25°C.

The three tested configurations did not present a difference of sensitivity at Xenon Heavy lon,
LET = 67.7 MeV.cm?/mg. Configuration SEE_2 was selected to perform SEE tests.

SEUs were observed during the irradiation at Carbon Heavy lon (LET = 1.1 MeV.cm?/mg).

SETs were observed during the irradiation down to Argon Heavy lon (LET = 10.2 MeV.cm?/mg).

No SEFI was observed during this test under Xenon irradiation with a total fluence equal to 1E+6 cm™
with a particle angle of 0° (LET = 67.7 MeV.cm?/mg and range = 37um).

8.3.1. SEU Cross sections

AD9042ASTZ SEE_2 Config
SEU Cross Section (cm ?)
LET Eff SEU
(MeV.cm2.mg ™) N° 1 N° 2
67.7 5.01E-04 5.16E-04
40.4 3.52E-04 3.98E-04
32.6 2.88E-04 3.24E-04
10.2 1.45E-04 1.39E-04
3 9.12E-05 9.94E-05
1.1 1.89E-05 2.68E-05

Table 8: AD9042ASTZ SEE_2 configuration SEU cross section results
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The following figure presents the cross section of the SEU event on the digital outputs of the

AD9042ASTZ part on SEE_2 configuration.

Error bars are calculated as described in the ESCC25100, using 95% confidence level and 10% fluence

uncertainty.

AD9042ASTZ - SET_2 Config - SEU Cross Section

1.00E-03
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LET (MeV.cm2.mg )
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Figure 7: SEE_2 configuration SEU cross section curve for AD9042ASTZ

8.3.2. SET Cross sections

AD9042ASTZ SEE_2 Config
SET Cross Section (cm2)
LET Eff SET
(MeV.cm2.mg ™) Ne 1 N° 2
67.7 4.58E-05 4.98E-05
40.4 4.28E-05 5.17E-05
32.6 3.77E-05 3.37E-05
10.2 8.93E-06 6.95E-06
3 <1.00E-06 <1.00E-06
1.1 <1.00E-06 <1.00E-06

Table 9: AD9042ASTZ, SEE_2 configuration, SET cross section results
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The following figure presents the cross section of the SET event on the digital outputs of the AS042ASTZ
part on SEE_2 configuration. Points represented by an arrow pointing down indicate that no events
were observed at the corresponding LET. The evaluated cross section is then lower than 1.00 10°cm™,
value corresponding to one event at maximum fluence.

Error bars are calculated as described in the ESCC25100, using 95% confidence level and 10% fluence
uncertainty.

AD9042ASTZ - SET_2 Config - SET Cross Section
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Figure 8: SEE_2 configuration SET cross section curve for AD9042ASTZ

8.3.3. SEFI Cross sections

LET SEFI Cross Section (cm?)
(MeV.cm®.mg™) N°1 N°2
67.7 <1.00E-06 <1.00E-06

Table 10: AD9042ASTZ SEFI cross section results
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9. Conclusion

Heavy ion tests were performed on AD9042ASTZ to evaluate the sensitivity of the device versus SEL,
SEU, SET and SEFI. This test was performed as part of a global study to evaluate the potential synergetic
effects of TID on SEE sensitivity. As a result, the development strategy for this test was not the
characterization of the AD9042ATZ itself, but the evolution of its SEE sensitivity after submission to TID.
The results presented in this report were obtained before TID irradiation (0 krad).

No SELs were observed with the LET value of 67.7MeV.cm?/mg (Xenon heavy ions).

No SEFIs were observed with the LET value of 67.7MeV.cm?/mg (Xenon heavy ions).

SETs were observed on the AD9042ASTZ with a minimum LET of 10.2 MeV.cm?/mg (Argon heavy ions).
No SET was detected with a LET of 3 MeV.cm?/mg (Neon heavy ions).

SEUs were observed on the AD9042ASTZ with a minimum LET of 1.1 MeV.cm?/mg (Carbon heavy ions).
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