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VA1TAschematics
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SEUvulnerableparts:

Fshiftregisterforanalogmultiplexer
(128bit)

Fshiftregisterforchipcontrol(680
bit)
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VA1TASEUdetectionandcorrection

SchematicsofSEUcorrectioncir-
cuit.
Fshiftregister
Fthreeparallellatches
Fmajoritylogicforvalidbit
FSEUdetectionandcorrection
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VA1TASEUsensitiveareas
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Laserbeamcharacteristics

Requirementsforthelaser:

Fshortpulses(lessthan≈100ps)

Fhighenergydepositedinactivethevolumeperpulse(≈1pJ)

Fsmallbeamsize

Gaussianbeamfocusing:

Fbeamsizespreading

w(z)=w0

√

1+

(

λz

πw
2
0n

)

2

Ffocusspotsize(w0=2σ)

w0=
2λf

πD

Fdepthoffocus-Rayleighrangew(zR)=
√

2w0

zR=
πnw

2
0

λ

Si 

p n
+ 

(n ≈ 1.5)n > 3  

2 w(z) 

absorption coefficient [cm
-1]

wavelength [µm]
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Hybridmounting-2+1D

F2Dsteeringtable(x,y)
F1Dmanuallinearstage
Fhybrid
Fphoto-diodewith100µmdi-

ameteraperture
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Readout

Monitoredparameters:

Fallbiasandsupplycurrentsandvoltages

Fshiftregisterforanalogmultiplexer

F8bitSEUsignalcounter(255=overflow)

Fshiftregisterforchipcontrol

Fstateofthevalidbits

Fphoto-diodecurrent
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Focusandspotsize

Determinationofthefocuspositionandspotsizebyscanningoverthephoto-diodewith100µm
diameteraperture.
Fσ≈7µm→
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y position [µm
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I (µA
) 0.7207    /    97
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→performscansin5µmsteps

November21,2002

SVDmeeting

SEUstudies,update(page8)SamoKorpar

UniversityofMariborandJ.StefanInstitute



&
Globalregisters
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TAdisableandglobalregisters

Testsequence:
Fmovetoposition
FresetSEUcounter
Fwaitfor≈0.5s
FreadSEUcounter
Fclockoutthechipcontrolreg-

isterandcountthenumberof
flippedbits

Fallthe0’sintheshiftregister

forchipcontrol(REGOUT)

thatpassthelaserpointare

flippedto1

0→1

FSEUcounter
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SHIFTOUTerrors

Testsequence:
Fmovetoposition
Fresetofshiftregister(allbits1)
Fclockonebit(0)thrutheregisterand

countthenumberofflippedbits

F0bitflippedto1

0→1
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TrimDACs

FscanoverthetrimDACsareawithhigher
pulseenergy

Fpermanentchangeinchipcontrolregisterob-
served
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SEUthreshold-REGOUTerrors

FnumberoftheREGOUTerrorsasa
functionofthepulseenergy

W=0.96nJW=1.08nJW=1.27nJ

W=1.44nJW=1.80nJW=2.58nJpulse energy (nJ)
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SEUthreshold-SEUcounter

FnumberoftheSEUpulsesasafunc-
tionofthepulseenergy

W=0.96nJW=1.08nJW=1.27nJ

W=1.44nJW=1.80nJW=2.58nJpulse energy (nJ)
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Summaryandplans

FSetupfortheSEUtestingwithlaserhasbeenconstructedandisnowbeingroutinelyused

FpotentialSEUsensitivespotswereidentifiedandcomparedwiththechiplayout

Nextsteps:

Fgetadetailedlayout(discussedwithIDEAS-BjornandSindre)

Fgotoasmallerspotsize(usinganadditionalbeamexpander)

Fclarifyopenquestions(permanentchipcontrolregisterchange)
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