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This information note is intended to Druwdat chnical information on the SIEMENS 4M x 1
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Soft emrors a t:mmnm: fmlt: of InTpnmmd E‘lr p-t_:ner_'-!:_a_lly known with mermnaony

s originating from materiais used o
fabricate the component, 2.0, moulding compou lr'-ri r*h in carrier or the aluminium on the

Alpha particles ( o's ) are doubly charged hellum nuclei emitted in the radioactive decay of
CCuiming a's ran about 2 to 9 MeV and ar

neavy elements. Naturally occuiming «'s
treated as classical particles.
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An o interacts EIE:EII‘DI‘IIEEII"," with silicon creating a track of electron - hole pairs EI-DI'I-E; the
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polysilicon gate CMOS process and trench-type memory cells

The digital information is stored as charge on the trench-capacitor and must be
Fmr!.n;ujggﬂa!l'..r refreshed as usual,

Whether or not sufficient charge is collected from the track to upset either cells or sensing
depends on the iofai stored charge, noise margins, « - paricie energy and coiiection
efficianoy
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higher than 40 fernioFarads. Mmynuenu jiicide 1s used as ihe main bitiine maienai to
further reduce « - partide sensitivity due to significant reduction of charge collection
efficiency.

ihe chip is addiiionaily coated with a ihin Poiyimid iayer and a iow siress mouiding
amp aund with low radlation s used.

Consequently much care has to be taken to control the radioactivity from process
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efials used in the process

b et lls e e e il [ PN H -...--.-

matefials as aluminium or silicides. Periodic sampling of all m
guarantees comparable low contamination.
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Hundreds of finished memaory parts are run in a Dynamic Monitoring Burn-In System for a
g o il e - —1 I gy FFTTY ST e R T T
v aioans. As d resudil e

eral million device hours under realis
specific Soft Error Rate (SER) can be given in FIT
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2. Accelerated Soft Error Test

Few chips with partial removed compound and without Polyimid die coat are submitted to
the irradiation of an arificial o - source while the functionality of the device is continuously
monitored by an automated test equipment.

As a result only relative comparison between different parts can be obtained. However
thiz toct ran alen o oeod tn dorive +hn Arroloratard St Error Batae (ASERY sime]
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accelerating factors for different voitages, temperatures, cycle times, data patiern or other
operation parameters,
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SOFT ERROR BATE DEFINITION
SIEMENS defines the Soft Error RHate for dynamic MOS memories as the failure rate in a
L g ‘I.ﬁ.q-.-\..ﬁ Urn les avsmbtmema ddaemtmad s Has fallmisidlms atamdsed soeadlilaoes
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the = Tus memory cycle time

VCC = 5.0 Volts standard supply voltage

Ta = 40 deg.C  ambient temperature
Since SER's of modern DRAM are extremely low It is often loo expensive and time
consuming to actually run the test under these conditions. Therefore the foliowing
accelerated conditions are frequently applied !

The actual derated SER is then calculated using the results from accelerated soft error
studies with artificial o - sources.
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different production lots run for 1091 hours ( 2,235 millions device hours ) at 40°C
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VCC=4.5V and cycie time o

pattern has been used for this test.

1342 FIT or an SER of 1870 when calculating with an 60% m""denw level
(fig.1).
Fieid Soff Error Test
4M-DRAM ("third generation”™)
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Accelerated soft error rate (ASER) tests with an unscrambled checkerboard data
paitern shows a factor of 5 for a Radium - 226 source between tests at 500ns [ 4.5
\Volts and standard conditions .
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4M-DRAM ("third generation™)
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fig.3 Voltoge dependence of ASER-rate (fc = 200 ns , R.T., RA 226-source)
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FIELD SDFT ERROR TEST
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No. of devices :

Testiconditions : VCC = 4.5 Voits
e m 500 n=
tnc 500 ns
Uata Fatiern= Checkerboard {(unscrambied)
Test Pattern = Read Only
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Testresult : 3 Soft Erros within
2,235 million device hours
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Normalized to nominal conditions :
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SER < 380 FIT (60% confidence level)
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