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SR FILEPJ SJ XLI %80%7 6EHMEXMSR ,EVHRIWW %WWYVERGI ;SVOMRK +VSYT�

')62� ',����� +IRIZE ��� 7[MX^IVPERH� ERH ')% 7EGPE]� *������ +MJ�WYV�=ZIXXI� *VERGI

1EVXMR�(IRXER$GIVR�GL

��������

8LI %80%7 WYF�W]WXIQW [MPP MRXIKVEXI E ZIV] PEVKI

RYQFIV ERH ZEVMIX] SJ IPIGXVSRMG FSEVHW [LMGL [MPP FI

I\TSWIH XS VEHMEXMSR VERKMRK JVSQ E JI[ OVEHW ERH E JI[ 1010

R�cm2
XS QSVI XLER �� 1VEHW ERH 1014

R�cm2
� ERH XS IRIVKIXMG

TEVXMGPIW GETEFPI SJ TVSHYGMRK 7)) �7MRKPI )ZIRX )JJIGXW��

8LI %80%7 XIGLRMGEP GS�SVHMREXMSR LEW HIZIPSTIH E RI[

TSPMG] SR VEHMEXMSR XSPIVERX IPIGXVSRMGW MR GSPPEFSVEXMSR [MXL

WYF�W]WXIQW� -X TVSZMHIW KYMHIPMRIW JSV XLI TVI�WIPIGXMSR ERH

JSV XLI UYEPMJMGEXMSR SJ EPP XLI GSQQIVGMEP IPIGXVSRMG

GSQTSRIRXW ERH EPP XLI VEHMEXMSR�LEVH %7-'W XLEX [MPP FI YWIH

MR %80%7� MR SVHIV XS QEOI WYVI XLI] [MPP VIWMWX XS XLI

JSVIWIIR VEHMEXMSR GSRWXVEMRXW� 8LMW TETIV WYQQEVMWIW XLI

SVKERMWEXMSR GLSWIR F] %80%7 XS GEVV] SYX XLI VEHMEXMSR

LEVHRIWW EWWYVERGI� XLI QEMR KYMHIPMRIW KMZIR MR XLI %80%7

4SPMG] SR 6EHMEXMSR 8SPIVERX )PIGXVSRMGW� ERH XLI XSSPW

EZEMPEFPI XS ETTP] XLMW TSPMG]�

�� �6+%2-7%8-32
8LI 6EHMEXMSR ,EVHRIWW %WWYVERGI ;SVOMRK +VSYT

�6,%�;+� [EW SVKERMWIH MR ���� MR XLI JVEQI SJ XLI

%80%7 8IGLRMGEP 'S�SVHMREXMSR� [MXL XLI QMWWMSR SJ

HIZIPSTMRK ERH STIVEXMRK E GSLIVIRX TPER JSV VEHMEXMSR

LEVHRIWW EWWYVERGI �6,%� MR EPP XLI %80%7 WYF�W]WXIQW�

8LI QIQFIVW SJ XLMW [SVOMRK KVSYT EVI�

� 6,% PIEHIVW JVSQ IEGL %80%7 WYF�W]WXIQ�

� %80%7 6,% GS�SVHMREXSV�

� %80%7 *VSRX�)RH )PIGXVSRMGW GS�SVHMREXSV�

8LMW [SVOMRK KVSYT QIIXW IZIV] ��� QSRXLW� MXW TVSKVIWW

VITSVXW EVI TYFPMWLIH MR XLI %80%7 6EHMEXMSR ,EVH

)PIGXVSRMGW ;IF 4EKI ?�A�

��� �
�����30-'= 32�%(-%8-32 
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The first goal of this policy is the general safety of the ATLAS
materials and of the persons working on the experiment.
Therefore, all components or systems which can cause fire or
induce high and long-term radioactivity levels through
radiation effects are forbidden.

8LI WIGSRH KSEP of this policy MW XS LIPT %80%7 WYF�W]WXIQW

XS FYMPH IPIGXVSRMGW XLEX [MPP VIWMWX XLI VEHMEXMSR PIZIP JSVIWIIR

HYVMRK �� ]IEVW SJ STIVEXMSR� 8LIVIJSVI� XLMW TSPMG] KMZIW XLI

VEHMEXMSR XSPIVERX GVMXIVME� XLI VEHMEXMSR XIWX QIXLSHW� ERH XLI

VYPIW [LMGL ETTP] JSV TVI�WIPIGXMRK ERH JSV UYEPMJ]MRK

VEHMEXMSR XSPIVERX '387 GSQTSRIRXW SV VEHMEXMSR LEVH %7-'W

FIJSVI TYVGLEWI�

8LI XLMVH KSEP SJ XLMW TSPMG] MW XS LIPT WYF�W]WXIQW XS

ERXMGMTEXI VEHMEXMSR TVSFPIQW MR SVHIV XS FYMPH IPIGXVSRMGW

[MXLMR XLI JSVIWIIR WGLIHYPI�

�� 
�
�����������������
8EFPI � WYQQEVMWIW XLI QEMR WXITW SJ XLI %80%7 WXVEXIK]

JSV TVSGYVIQIRX SJ VEHMEXMSR XSPIVERX '387 GSQTSRIRXW SV

VEHMEXMSR�LEVH %7-'W�

4VSGYVIQIRX 7XVEXIK] JSV 6EHMEXMSR 8SPIVERX '387

7XIT � (IXIVQMRI XLI 7MQYPEXIH 6EHMEXMSR 0IZIP �760�

7XIT � 'EPGYPEXI XLI 6EHMEXMSR 8SPIVERGI 'VMXIVME �68'�

7XIT � 4VI�WIPIGX XLI KIRIVMG GSQTSRIRX �WXERHEVH XIWXW�

7XIT � 5YEPMJ] FEXGLIW SJ GSQTSRIRXW �WXERHEVH XIWXW�

7XIT � 4YVGLEWI UYEPMJMIH FEXGLIW

4VSGYVIQIRX 7XVEXIK] JSV 6EHMEXMSR ,EVH %7-'W

7XIT � (IXIVQMRI XLI 7MQYPEXIH 6EHMEXMSR 0IZIP �760�

7XIT � 'EPGYPEXI XLI 6EHMEXMSR 8SPIVERGI 'VMXIVME �68'�

7XIT � 7IPIGX VEH�LEVH XIGLRSPSK] �KYEVERXIIH JIEXYVIW�

7XIT � (IZIPST E TVSXSX]TI %7-'

7XIT � 5YEPMJ] %7-' VEHMEXMSR LEVHRIWW �WXERHEVH XIWXW�

7XIT � 4YVGLEWI FEXGLIW SJ UYEPMJMIH %7-'W

8EFPI �� 4VSGYVIQIRX 7XVEXIK] JSV '387 ERH %7-'W

�� �����������������
��������
8LI VEHMEXMSR GSRWXVEMRXW [LMGL [MPP HIKVEHI IPIGXVSRMG

HIZMGIW MR XLI 0,' IRZMVSRQIRX EVI�

� 8SXEP -SRMWMRK (SWI �8-(� YRMX� +VE]�� [LMGL MW VIWTSRWMFPI

JSV S\MHI GLEVKI XVETTMRK TVSHYGMRK XLVIWLSPH ZSPXEKI WLMJX

ERH PIEOEKI GYVVIRXW MR '137 HIZMGIW ERH KEMR HIGVIEWI

MR FMTSPEV HIZMGIW�

� 2SR�-SRMWMRK )RIVK] 0SWW �2-)0� YRMX� � 1I: IUYMZEPIRX

RIYXVSR TIV cm2
�� [LMGL MW VIWTSRWMFPI JSV HMWTPEGIQIRX

HEQEKI TVSHYGMRK KEMR HIGVIEWI MR FMTSPEV HIZMGIW�

XLVIWLSPH ZSPXEKI WLMJX MR .*)8� PIEOEKI GYVVIRX MR 4-2

HMSHIW� IXG�

� 8SXEP JPYIRGI SJ LEHVSRW LEZMRK ER IRIVK] LMKLIV XLER ��

1I: �YRMX� LEHVSR TIV cm2
�� 8LIWI LEHVSRW EVI VIWTSRWMFPI

JSV ZEVMSYW 7MRKPI )ZIRX )JJIGXW �7))� WYGL EW 7MRKPI

)ZIRX 9TWIXW �7)9�� 7MRKPI )ZIRX 0EXGL�YT �7)0�� 7MRKPI

)ZIRX &YVRSYX �7)&�� 7MRKPI )ZIRX +EXI 6YTXYVI �7)+6��

IXG�

8LIWI VEHMEXMSR GSRWXVEMRXW LEZI FIIR WMQYPEXIH YWMRK

+)%28 '%036� JSV XLI ZEVMSYW PSGEXMSRW SJ IPIGXVSRMGW MR

IEGL %80%7 WYF�W]WXIQW� 8LI XLVII X]TIW SJ 7MQYPEXIH



6EHMEXMSR 0IZIPW �760� EVI WYQQEVMWIH MR 8EFPI �� 8EFPIW

KMZMRK 760 ZEPYIW EVI EZEMPEFPI SR XLI ;IF ?�A�

7MQYPEXIH 6EHMEXMSR 0IZIP 9RMX

SRLtid +VE]

SRLniel � 1IZ IUYMZ� RIYXVSR�GQ
�

SRLsee "�� 1I: LEHVSR�GQ
�

8EFPI �� 7MQYPEXIH 6EHMEXMSR 0IZIPW

�� �������
���
����������������
8LVII 7EJIX] *EGXSVW �7*� QYWX FI ETTPMIH XS XLI VE[

7MQYPEXIH 6EHMEXMSR 0IZIPW XS HIXIVQMRI XLI 6EHMEXMSR

8SPIVERGI 'VMXIVME �68'�� 8LIWI EVI WYQQEVMWIH MR 8EFPI ��

8EFPIW KMZMRK 7* ZEPYIW EVI EZEMPEFPI SR XLI ;IF ?�A�

7EJIX] *EGXSV 4YVTSWI

SFsim 6ITVIWIRXW MREGGYVEGMIW MR XLI WMQYPEXMSRW

SFldr 6ITVIWIRXW PS[ HSWI VEXI IJJIGXW
MR 8-( XIWXW

SFbatch 6ITVIWIRXW ZEVMEXMSRW SJ VEHMEXMSR XSPIVERGI

JVSQ FEXGL XS FEXGL

ERH [MXLMR FEXGLIW

8EFPI �� 7EJIX] *EGXSVW

-REGGYVEGMIW MR XLI WMQYPEXMSRW VIWYPX JVSQ MREGGYVEGMIW MR

XLI IZIRX KIRIVEXMSR QSHIPW� MR XLI XVERWTSVX QSHIPW ERH MR XLI

TL]WMGEP HIWGVMTXMSR SJ XLI HIXIGXSV� ERH JVSQ PMQMXIH WXEXMWXMGW

�IWTIGMEPP] MR XLI I\XIVREP VIKMSRW SJ XLI HIXIGXSV��

0S[ HSWI VEXI IJJIGX MW ER MRGVIEWI SJ XLI HEQEKI TVSHYGIH

F] 8-( SR '137� .*)8 SV FMTSPEV HIZMGIW [LIR MVVEHMEXMSR MW

ETTPMIH EX PS[ VEXI� 8LMW IJJIGX MRGVIEWIW [LIR XLI HSWI VEXI

HIGVIEWIW� MX FIGSQIW WMKRMJMGERX JSV HSWI VEXIW FIPS[ EFSYX

���� VEH�W� HITIRHMRK SR XLI XIGLRSPSK] ?���A� -X GSRGIVRW

TSXIRXMEPP] EPP XLI IPIGXVSRMGW SJ 0,' I\TIVMQIRXW ERH SJ XLI

0,' QEGLMRI� [LMGL [MPP FI MVVEHMEXIH EX HSWI VEXIW VERKMRK

JVSQ E JI[ ���� VEH�W �MRRIV HIXIGXSVW� XS PIWW XLER ��� QVEH�W

�QYSR HIXIGXSVW��

:EVMEXMSR SJ VEHMEXMSR XSPIVERGI JVSQ FEXGL XS FEXGL QE]

VIWYPX JVSQ TVSGIWW SV IUYMTQIRX GLERKIW [LMGL HS RSX EJJIGX

XLI IPIGXVMGEP JIEXYVIW FYX [LMGL GSYPH HIKVEHI YRGSRXVSPPIH

TEVEQIXIVW WYGL EW VEHMEXMSR XSPIVERGI MR WXERHEVH

XIGLRSPSKMIW� :EVMEXMSR SJ VEHMEXMSR XSPIVERGI [MXLMR FEXGLIW

QE] VIWYPX JVSQ JPYGXYEXMSRW SJ WSQI XIGLRSPSKMGEP TEVEQIXIVW

[LMGL EVI RSX YRHIV GSRXVSP MR RSR VEHMEXMSR�LEVH

XIGLRSPSKMIW�

*SV 8-( ERH 2-)0� XLI 6EHMEXMSR 8SPIVERGI 'VMXIVME �68'�

MW SFXEMRIH F] QYPXMTP]MRK 760 [MXL XLI XLVII WEJIX] JEGXSVW�

- RTCtid = SRLtid x SFsim x SFldr x SFbatch;
- RTCniel = SRLniel x SFsim x SFldr x SFbatch.

*SV 7))� XLVII X]TIW SJ 6EHMEXMSR 8SPIVERGI 'VMXIVME EVI

HIJMRIH �XEFPI ���

68' 8]TI SJ 7)) 68' 9RMX

RTCsee.s WSJX 7)) WSJX 7)) � W

RTCsee.h LEVH 7)) LEVH 7)) � W

RTCsee.d HIWXVYGXMZI 7)) HIWXVYGXMZI 7)) � W

8EFPI �� 6EHMEXMSR 8SPIVERGI 'VMXIVME JSV 7))

8LI ZEPYIW SJ XLIWI RTCsee QYWX FI HIJMRIH F] IEGL

%80%7 WYF�W]WXIQ JSV IEGL IPIGXVSRMG GSQTSRIRX� 8LI]

HITIRH SR XLI EVGLMXIGXYVI MR [LMGL XLI GSQTSRIRXW EVI YWIH

ERH SR XLI W]WXIQ VIUYMVIQIRXW�

8S EZSMH JMVI VMWOW� GSQTSRIRXW [LMGL EVI WIRWMXMZI XS

HIWXVYGXMZI 7)) EVI RSX EPPS[IH� YRPIWW E TVSZIR VSFYWX

EVGLMXIGXYVEP WSPYXMSR TVSXIGXW XLI W]WXIQ EKEMRWX XLIVQEP

HIWXVYGXMSR�

�� ����������������������
���������� 
��

%80%7 WXERHEVH XIWX QIXLSHW EVI HIVMZIH JVSQ (3( SV )7%

XIWX QIXLSHW ?���A JSV '137 HIZMGIW ERH JVSQ VIJ� ?�A JSV

FMTSPEV SV &M'137 HIZMGIW� [MXL WIZIVEP EHETXEXMSRW XLEX XEOI

MRXS EGGSYRX XLI WTIGMJMGMXMIW SJ XLI %80%7 VEHMEXMSR

IRZMVSRQIRX�

Radiation test method for NIEL

*MKYVI � ERH � WYQQEVMWI XLI XIWX QIXLSH JSV TVI�WIPIGXMRK

KIRIVMG GSQTSRIRXW ERH JSV UYEPMJ]MRK FEXGLIW SJ GSQTSRIRXW

XLEX WEXMWJ] XLI 2-)0 6EHMEXMSR 8SPIVERGI 'VMXIVME �RTCniel��

*MKYVI �� 4VI�WIPIGXMSR SJ KIRIVMG GSQTSRIRXW [MXL VIWTIGX XS 2-)0

*MKYVI �� 5YEPMJMGEXMSR SJ FEXGLIW SJ GSQTSRIRXW [�V� XS 2-)0

11 devices (10 for test, 1 for reference)

Electrical Measurements

Irradiation 10 test devices up to RTC

Electrical measurements

    All devices
pass RTCniel? Reject

Accept generic component

Y

N

11 devices (10 for test, 1 for reference)

Electrical Measurements

Irradiation 10 test devices up to RTC

Electrical measurements

    All devices
pass RTCniel? Reject

Accept batch of components

Y

N



Radiation test methods for TID

*MKYVIW � ERH � WYQQEVMWI %80%7 WXERHEVH XIWX QIXLSHW

JSV TVI�WIPIGXMRK KIRIVMG 137 HIZMGIW ERH JSV UYEPMJ]MRK

FEXGLIW SJ 137 HIZMGIW XLEX WEXMWJ] XLI 8-( 6EHMEXMSR

8SPIVERGI 'VMXIVME �RTCtid��

*MKYVI �� 4VI�WIPIGXMSR SJ KIRIVMG '137 [MXL VIWTIGX XS 8-(

*MKYVI �� 5YEPMJMGEXMSR SJ '137 FEXGLIW [MXL VIWTIGX XS 8-(

8LIWI XIWX QIXLSHW MRGPYHI ER STXMSREP EGGIPIVEXIH EKIMRK

XLEX WMQYPEXIW XLI MRGVIEWI MR HEQEKI TVSHYGIH F] 8-(

ETTPMIH EX PS[ HSWI VEXI �WYGL EW MR 0,' I\TIVMQIRXW�� 8LMW

EGGIPIVEXIH EKIMRK IREFPIW SRI XS WIX SFldr XS � JSV 68'

GSQTYXEXMSR� 3XLIV[MWI� MJ XLMW EGGIPIVEXIH EKIMRK MW WOMTTIH�

SFldr QYWX FI WIX XS � XS VITVIWIRX PS[ HSWI VEXI IJJIGXW�

*MKYVIW � ERH � WYQQEVMWI %80%7 WXERHEVH XIWX QIXLSHW

JSV TVI�WIPIGXMRK KIRIVMG FMTSPEV HIZMGIW ERH UYEPMJ]MRK

FEXGLIW SJ FMTSPEV HIZMGIW XLEX WEXMWJ] XLI 8-( 6EHMEXMSR

8SPIVERGI 'VMXIVME �RTCtid��

8LI TVI�WIPIGXMSR XIWX QIXLSH MRGPYHIW X[S STXMSREP WXITW�

8LI JMVWX SRI MW XLI HIXIVQMREXMSR SJ XLI [SVWX XIQTIVEXYVI�

M�I� XLI XIQTIVEXYVI EX [LMGL XLI HIKVEHEXMSR SJ XLI

GSQTSRIRX YRHIV MVVEHMEXMSR MW XLI LMKLIWX� 8LMW HIXIVQMREXMSR

MW QEHI F] MVVEHMEXMRK E JI[ GSQTSRIRXW EX ZEVMSYW IPIZEXIH

XIQTIVEXYVIW�

*MKYVI �� 4VI�WIPIGXMSR SJ KIRIVMG FMTSPEV HIZMGIW [�V� XS 8-(

*MKYVI �� 5YEPMJMGEXMSR SJ FEXGLIW SJ FMTSPEV HIZMGIW [�V� XS 8-(

8LI WIGSRH STXMSREP WXIT MW XLI MVVEHMEXMSR SJ E JYPP WIX SJ

�� XIWX HIZMGIW EX XLI [SVWX XIQTIVEXYVI YWMRK E QIHMYQ SV

LMKL HSWI VEXI� -X WMQYPEXIW XLI IJJIGXW SJ 8-( I\TIGXIH EX PS[

HSWI VEXI ?�A� ;LIR XLIWI X[S STXMSREP WXITW EVI YWIH� SFldr

QYWX FI WIX XS � JSV '68 GSQTYXEXMSR� 3XLIV[MWI� MJ XLIWI X[S

STXMSREP WXITW EVI WOMTTIH� XIWX HIZMGIW QYWX FI MVVEHMEXIH EX

VSSQ XIQTIVEXYVI ERH SFldr QYWX FI WIX XS � XS VITVIWIRX PS[

HSWI VEXI IJJIGXW JSV 68' GSQTYXEXMSRW�

11 devices (10 for test, 1 for reference)

Electrical Measurements

Irradiation 10 test devices up to RTC

Electrical measurements

Annealing 24h @ 20C
electrical measurements @24 h

Accelerated ageing 168 h 100C (*)

Electrical measurements

    All devices
pass RTCtid? Reject

Accept batch of components

Y

N

(*) or use SFldr = 5 instead of 1 and skeep this step

11 devices (10 for test, 1 for reference)

Electrical Measurements

Irradiation 10 test devices up to RTC

Electrical measurements

Annealing 168h @ 20C
electrical measurements @24 & 168 h

Accelerated ageing 168 h 100C (*)

Electrical measurements

    All devices
pass RTCtid? Reject

Accept generic component

(*) or use SFldr = 5 instead of 1 and skeep this step

Y

N

11 devices (10 for test, 1 for reference)
plus extra devices for step 3

Electrical Measurements

Determination of the worst temperature  
by irradiation of extra devices (1)  
at several elevated temperatures  

Irradiation 10 test devices up to RTC
at the worst temperature (2)

Electrical measurements

    All devices
pass RTCtid? Reject

Accept generic component

(1) or use SFldr = 5 instead of 1 and skeep this step
(2) or use SFldr = 5 instead of 1 and irradiate at room temperature

Y

N

11 devices (10 for test, 1 for reference)

Electrical Measurements

Irradiation 10 test devices up to RTC
at the worst temperature (2)

Electrical measurements

    All devices
pass RTCtid? Reject

Accept batch of component

Y

N

(1) or use SFldr = 5 instead of 1 and skeep this step
(2) or use SFldr = 5 instead of 1 and irradiate at room temperature



Radiation test methods for SEE

8[S WXERHEVH XIWX QIXLSHW GER FI YWIH JSV WIPIGXMRK ERH

UYEPMJ]MRK MRXIKVEXIH GMVGYMXW XLEX WEXMWJ] XLI 7)) 6EHMEXMSR

8SPIVERGI 'VMXIVME �RTCsee�� SRI MW FEWIH SR TVSXSR MVVEHMEXMSR

?�� �A� XLI SXLIV SRI MW FEWIH SR RIYXVSR MVVEHMEXMSR ?�A� ;I

WYQQEVMWI MR JMKYVI � XLI QEMR WXITW SJ XLI TVSXSR�FEWIH 7))

XIWX QIXLSH�

*MKYVI �� 4VI�WIPIGXMSR ERH UYEPMJMGEXMSR SJ MRXIKVEXIH GMVGYMXW

[MXL VIWTIGX XS 7))W

4VSXSRW [MXL ER IRIVK] GSQTVMWIH FIX[IIR �� 1I: ERH ���

1I: IREFPI SRI XS WIIO WSJX 7)) EW [IPP EW QSWX SJ XLI LEVH

ERH HIWXVYGXMZI 7))W� ,S[IZIV� ER I\LEYWXMZI WIEVGL JSV WSJX�

LEVH ERH HIWXVYGXMZI 7))W VIUYMVIW TVSXSRW [MXL E LMKLIV

IRIVK] �IRIVK] FIX[IIR ���1I: ERH ��� 1I:��

���� 
3307 *36�%(-%8-32�%6(2)77
�7796%2')

7IZIVEP XSSPW LEZI FIIR HIZIPSTIH XS LIPT %80%7 WYF�

W]WXIQW XS GEVV] SYX XLI VEHMEXMSR LEVHRIWW EWWYVERGI JSV XLIMV

IPIGXVSRMGW�

� 8[S XYXSVMEP GSYVWIW�

� 8EFPIW SJ WMQYPEXIH VEHMEXMSR PIZIPW ERH WEJIX] JEGXSVW�

� %80%7 4SPMG] SR 6EHMEXMSR 8SPIVERX )PIGXVSRMGW�

� 0MWXW SJ VEHMEXMSR XIWX JEGMPMXMIW�

� %KIRHE SJ %80%7 MVVEHMEXMSR GEQTEMKRW�

� %80%76EHMEXMSR8SPIVERX)PIGXVSRMG'SQTSRIRXW(EXEFEWI�

� 8IQTPEXIW SJ %80%7 7XERHEVH 6EHMEXMSR 8IWX 6ITSVXW�

� �|�

8LI XYXSVMEP GSYVWIW EVI [VMXXIR XS LIPT %80%7 WYF�

W]WXIQW ERH SXLIV 0,' GSPPEFSVEXMSRW WLEVI E GPIEV ERH

GSQQSR YRHIVWXERHMRK SJ XLI IJJIGXW SJ VEHMEXMSR SR

IPIGXVSRMG GSQTSRIRXW ERH GMVGYMXW ?�����A� 8LIWI X[S ���

QMRYXI GSYVWIW EVI XLI JMVWX IWWIRXMEP FYMPHMRK FPSGOW SJ XLI

VEHMEXMSR LEVHRIWW EWWYVERGI� 8LI] [IVI KMZIR MR ���� ERH

���� MR WIZIVEP %80%7�QIQFIV -RWXMXYXIW� MR %80%7 *VSRX�

)RH )PIGXVSRMGW QIIXMRKW� ERH MR E ��HE] XVEMRMRK SR VEHMEXMSR

IJJIGXW SR IPIGXVSRMGW SVKERMWIH F] ')62 MR WTVMRK ���� ?��A�

8LI XEFPIW SJ WMQYPEXIH VEHMEXMSR PIZIPW� XLI XEFPIW SJ

WEJIX] JEGXSVW ERH XLI HSGYQIRX l%80%7 4SPMG] SR 6EHMEXMSR

8SPIVERX )PIGXVSRMGWz EZEMPEFPI SR XLI %80%7 6EHMEXMSR ,EVH

)PIGXVSRMGW ;IF 4EKI EVI YT XS HEXI ERH SJJMGMEPP] ETTVSZIH

F] %80%7� 4VIZMSYW XEFPIW ERH TVIZMSYW HSGYQIRXW VIQEMR

EZEMPEFPI SR XLI WEQI [IF TEKI EW EVGLMZI HSGYQIRXW�

8LI PMWXW SJ VEHMEXMSR JEGMPMXMIW TVSZMHI MRJSVQEXMSR SR

RYQIVSYW KEQQE� \�VE]W� RIYXVSRW� TVSXSRW� TMSRW� ERH LIEZ]

MSRW JEGMPMXMIW EZEMPEFPI JSV MVVEHMEXMSR XIWXW�

8LI EKIRHE SJ %80%7 MVVEHMEXMSR GEQTEMKRW IREFPIW WYF�

W]WXIQW XS ERRSYRGI XLIMV MVVEHMEXMSR TPERRMRK ERH LIRGI XS

GS�SVHMREXI XLIMV [SVO XSKIXLIV�

8LI %80%7 6EHMEXMSR 8SPIVERX )PIGXVSRMG 'SQTSRIRXW

(EXEFEWI IREFPIW XLI %80%7 WYF�W]WXIQW XS VIGSVH ERH WLEVI

XLIMV VEHMEXMSR XIWX VIWYPXW ERH LIRGI XS EZSMH ER] YRRIGIWWEV]

HYTPMGEXMSR SJ XIWXW� 8LMW HEXEFEWI EPWS LIPTW WYF�W]WXIQW XS

WXERHEVHMWI WSQI IPIGXVSRMG GSQTSRIRXW� *SV IEGL

GSQTSRIRX� XLMW HEXEFEWI TVSZMHIW E FVMIJ HIWGVMTXMSR SJ XLI

GSQTSRIRX� MRJSVQEXMSR SR XLI QERYJEGXYVIV� SR XLI

XIGLRSPSK]� SR XLI TEGOEKI� ERH GSTMIW SJ IPIGXVMGEP HEXE

WLIIXW ERH VEHMEXMSR XIWX VITSVXW�

8IQTPEXIW SJ %80%7 7XERHEVH 6EHMEXMSR 8IWX 6ITSVXW

IREFPI %80%7 WYF�W]WXIQW XS WYQQEVMWI XLI QSWX VIPIZERX

XIWX VIWYPXW SR E GSQQSR JSVQ FIJSVI IRXIVMRK XLIQ MR XLI

HEXEFEWI�

%PP XLIWI XSSPW EVI EZEMPEFPI SR XLI %80%7 6EHMEXMSR

,EVH )PIGXVSRMGW ;IF 4EKI ?�A�

� � !32'097-327

% ;SVOMRK +VSYT [EW SVKERMWIH MR XLI JVEQI SJ %80%7

8IGLRMGEP 'S�SVHMREXMSR MR SVHIV XS GS�SVHMREXI XLI IJJSVXW MR

XLI I\TIVMQIRX ERH [MXL SXLIV I\TIVMQIRXW �XLVSYKL 6(��� MR

XLI JMIPH SJ XIWXMRK ERH TVSGYVIQIRX SJ VEHMEXMSR XSPIVERX SV

VEHMEXMSR LEVH GSQTSRIRXW�

% XYXSVMEP GSYVWI SR VEHMEXMSR IJJIGXW SR IPIGXVSRMG

GSQTSRIRXW ERH GMVGYMXW [EW KMZIR MR WIZIVEP %80%7

QIQFIV -RWXMXYXIW ERH EX ')62 MR SVHIV XS WLEVI E GPIEV ERH

GSQQSR YRHIVWXERHMRK MR XLMW HSQEMR�

% 4SPMG] SR VEHMEXMSR XSPIVERX ERH VEHMEXMSR LEVH

IPIGXVSRMGW [EW HIZIPSTIH F] %80%7 8' MR GSPPEFSVEXMSR

[MXL WYF�W]WXIQW ERH [EW ETTVSZIH F] XLI )\IGYXMZI FSEVH SJ

XLI I\TIVMQIRX� -X GSRXEMRW XLI %80%7 WXVEXIK] JSV

TVSGYVIQIRX SJ IPIGXVSRMG GSQTSRIRXW EW [IPP EW XLI VEHMEXMSR

XIWX QIXLSHW [LMGL EVI YWIH JSV WIPIGXMRK ERH UYEPMJ]MRK

GSQTSRIRXW�

2I[ WMQYPEXMSRW SJ XLI VEHMEXMSR IRZMVSRQIRX LEZI FIIR

QEHI XS XEOI MRXS EGGSYRX VIGIRX GLERKIW MR XLI HIXIGXSV�

% HEXEFEWI JSV IPIGXVSRMG GSQTSRIRXW LEW FIIR HIZIPSTIH

MR SVHIV XS GIRXVEPMWI EPP XLI TVIWIRX ERH JYXYVI MRJSVQEXMSR

EZEMPEFPI SR VEHMEXMSR LEVH SV VEHMEXMSR XSPIVERX HIZMGIW�

% PMWX SJ 6EHMEXMSR *EGMPMXMIW MW EZEMPEFPI SR XLI %80%7

6EHMEXMSR ,EVH )PIGXVSRMGW ;IF 4EKI� EW [IPP EW SXLIV XSSPW

QIRXMSRIH EFSZI�

5 devices (4 for test, 1 for reference)

Electrical Measurements

Irradiation with constant proton flux (1);
on line measurement and record of
soft, hard & destructive SEE

Computation of SEE rates
foreseen in the targeted application

    All devices
pass RTCsee?
         (2)

Reject

Accept generic component
No additional qualification required

(1)  60   MeV < E < 200 MeV to seek soft SEE
      200 MeV < E < 500 MeV to seek hard or destructive SEE
(2) Acceptance criteria: computed SEE rate < RTCsee for the 4 tested devices

N

Y



%80%7 MW RS[ MR E WMXYEXMSR MR [LMGL IZIV]SRI MR IEGL

WYF�W]WXIQW WTIEOW XLI WEQI PERKYEKI� GSQTYXIW XLI

VEHMEXMSR PIZIPW MR XLI WEQI QERRIV ERH TIVJSVQ XIWXW MR XLI

WEQI [E]�

7YF�W]WXIQW MR GSPPEFSVEXMSR [MXL XLI 6,% GS�SVHMREXSV

EVI GYVVIRXP] VYRRMRK MVVEHMEXMSR GEQTEMKRW MR SVHIV XS TVI�

WIPIGX VEHMEXMSR�LEVH ERH VEHMEXMSR�XSPIVERX IPIGXVSRMG

GSQTSRIRXW� 6IWYPXW [MPP FI WYQQEVMWIH MR WXERHEVH XIWX

VITSVXW ERH WLEVIH [MXLMR XLI I\TIVMQIRX [MXL XLI LIPT SJ XLI

HEXEFEWI�

8LI RI\X WXIT JSV XLI %80%7 6EHMEXMSR ,EVHRIWW

%WWYVERGI ;SVOMRK +VSYT ERH JSV XLI WYF�W]WXIQW [MPP FI XS

ETTP] XLI 6EHMEXMSR ,EVHRIWW %WWYVERGI 4SPMG] SR E PEVKI

WGEPI� 8LI XSXEP RYQFIV SJ GSQTSRIRXW XS FI TVI�WIPIGXIH ERH

UYEPMJMIH MW ZIV] PEVKI� ERH WSQI SJ XLI VEHMEXMSR XIWXW EVI RSX

IEW]� -X [MPP FI RIGIWWEV] XS GEPMFVEXI WSQI VEHMEXMSR JEGMPMXMIW�

XLIR XS GS�SVHMREXI XLI TVITEVEXMSR� STIVEXMSR ERH

MRXIVTVIXEXMSR SJ XLI VEHMEXMSR XIWXW [MXLMR XLI WYF�W]WXIQW� XS

QEOI WYVI XLEX EPP XLI XIWXW EVI QEHI GEVIJYPP] ERH [MXLSYX

IVVSV� ERH XS HIGMHI XSKIXLIV [MXL XLI WYF�W]WXIQW [LIR XS

SVHIV XLI TVI�WIVMIW ERH WIVMIW FEXGLIW SJ EPP XLI IPIGXVSRMG

GSQTSRIRXW XS FI MRWXEPPIH SR XLI HIXIGXSV SV MR XLI GEZIVR�

 � �'/23;0)(+)1)287
8LI %80%7 6EHMEXMSR ,EVHRIWW %WWYVERGI ;SVOMRK

+VSYT [MWL XS XLERO 'LVMW 4EVOQER JSV XLI YWIJYP HEXEFEWI LI

LEW HIZIPSTIH JSV %80%7� ERH 1MOI 7LYTI JSV XLI ZEPYEFPI

WMQYPEXMSRW SJ VEHMEXMSR IRZMVSRQIRX LI LEW QEHI JSV

%80%7�

 �� �)*)6)2')7

?�A %80%7 6EHMEXMSR ,EVH )PIGXVSRMGW ;IF 4EKI� WII

LXXT���EXPEW�[IF�GIVR�GL�%XPEW�+63947�*6328)2(�

VEHLEVH�LXQ

?�A %�,� .SLRWXSR IX EP�� l)RLERGIH (EQEKI MR 0MRIEV

&MTSPEV -RXIKVEXIH 'MVGYMXW EX 0S[ (SWI 6EXIWz� -)))

8VERWEGXMSR SR 2YGPIEV 7GMIRGI� :SP� ��� ����� T������

?�A %�,� .SLRWXSR IX EP�� l)RLERGIH (EQEKI MR &MTSPEV

(IZMGIW EX 0S[ (SWI 6EXIW� )JJIGXW EX :IV] 0S[ (SWI

6EXIWz� -))) 8VERWEGXMSR SR 2YGPIEV 7GMIRGI� :SP� ���

2S� �� (IGIQFIV �����

?�A 97 � (3( � 1-0 � 78( ���)� XIWX QIXLSH ������� ��

%YKYWX ����� %ZEMPEFPI SR LXXT���[[[�GIVR�GL�%XPEW�

+63947�*6328)2(�;;;�QMPWXHb��THJ��

?�A )7% 7'' FEWMG WTIGMJMGEXMSR RS ������ MWWYI �� %TVMP

����� %ZEMPEFPI SR LXXT���[[[�GIVR�GL�%XPEW�+63947�

*6328)2(�;;;�������THJ��

?�A )7% 7'' FEWMG WTIGMJMGEXMSR RS ������ MWWYI �� 3GX� ���

%ZEMPEFPI SR LXXT���[[[�GIVR�GL�+63947�*6328)2(�

;;;�������THJ.
?�A 3� *PEQIRX IX EP�� l-SRM^MRK HSWI LEVHRIWW EWWYVERGI

QIXLSHSPSK] JSV UYEPMJMGEXMSR SJ E &M'137 XIGLRSPSK]

HIHMGEXIH XS LMKL HSWI PIZIP ETTPMGEXMSRWz� -)))

8VERWEGXMSR SR 2YGPIEV 7GMIRGI� :SP� ��� 2S� �� .YRI

�����

?�A 1� ,YLXMRIR ERH *� *EGGMS� l'SQTYXEXMSREP QIXLSH XS

IWXMQEXI 7MRKPI )ZIRX 9TWIX VEXIW MR ER EGGIPIVEXSV

IRZMVSRQIRXz� 2-1 %��� ������ ���� %ZEMPEFPI SR

LXXT���[[[�GIVR�GL�%XPEW�+63947�*6328)2(�;;

;�WIY�THJ�

?�A 1�0� %RHVMIY\ IX EP�� l7MRKPI )ZIRX 9TWIX 7XYHMIW SJ

E ,MKL 7TIIH (MKMXEP 3TXMGEP (EXE 0MROz� 7YFQMXXIH

XS )PWIZMIV 4VITVMRX� %ZEMPEFPI SR�

LXXT���MWR[[[�MR�T��JV�EXPEW�ERHVMIY\�TYFPMGEXMSR�

')62�WIICTETIV�TW�

?��A (MKIWX SR VEHMEXMSR IJJIGXW SR IPIGXVSRMGW GSQTSRIRXW�

1� (IRXER� ����� EZEMPEFPI SR� LXXT���[[[�GIVR�GL�

%XPEW�+63947�*6328)2(�;;;�VEHMEXb��THJ

?��A (MKIWX SR VEHMEXMSR IJJIGXW SR IPIGXVSRMGW GMVGYMXW� 1�

(IRXER� ����� EZEMPEFPI SR� LXXT���[[[�GIVR�GL�%XPEW�

+63947�*6328)2(�;;;�VEHMEXb��THJ

?��A ')62 XVEMRMRK SR VEHMEXMSR IJJIGXW SR IPIGXVSRMGW

GMVGYMXW� ����� EZEMPEFPI SR� LXXT���VH���[IF�GIVR�GL�

6(���1EXIVMEP6EH'SYVWI�6EH'SYVWI1EXIVMEP�LXQ


