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SIEMENS

This information note is intended to provide technical information on the SIEMENS 16M-
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f integrated Circuits especially Known
cls. ey al wused by o - particles originating from
to fabricate the component, e.g. moulding compound, ieadirames or the
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heavy elements. Maturally occurring «'s range in energy from about 2 to 9 MeV and are
treated as classical particles.
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line path of the particles.

Tne 'igitai information is siored as charge on the irench-capacitor and must be
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Whether or not sufficient charge is collected from the track to upset either cells or sensing
depends on the total stored L‘ﬁarg& noise margins, o - particlie energy and coliection

efficlency.
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The memory cell array is built up with subtrate plate trench-type storage capacitors with a
E:E'Lpal:':iﬂﬁcé in the rﬂngE of BO fertoFarads, The chip is additionally coated with a thin
' W ra g

Conseguently much care has to be taken to control the radioactivity from process

revmlmelmles me alieaialirmn o Aae slliabdas Daceadles =
TS 1G-S O QILITTRRE T L SIS S, S N 3

guarantees comparable low contamination.
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million device hours under realistic operatior r
Rate (SER) can be given in FIT { events per 10 device hours).

2. Accelerated Soft Error Test

Few chips assembled in open ceramic packages are submitted to the irradiation of an
artificial o - source while the functionality of the device is continuously monitored by an
autornated 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 Snaft Error Batae (ASERY sime]
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SOFT ERROR LIFETEST HESULTS

A soft error lifetest was performed using a MBT/MTT monitoring burn-in system from
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and tested up to two million device hours. No "soft error” occured within this test period,
The fﬁllnmlﬁn lesl conditions were used
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Head cycie time Suppiy voitage Amb. Temp.
| Test condition 300 n= 4.5V 45°C

Th~ CCD 'an'ﬁl-ﬁﬁ'a. et
IS FLT0 1

e
lar;.'! IR =3P

I|' -
confidence level of 0% can now be calculated to
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20 16M - chips out of five different waler iols were assembied in ceramic packages and
an RA - 226 thin foil o - particle source was placed above the die. The chips were tested
with two different voltages (4.5V & 5.5V) and various data patiern and different cycle
timeas (300ns, 500ns & 1us) for 1 hours and the soft error due to o - paricle hits were
countad
The worst case condition was found with low VCC | 300ns fast cycle time and a physical
"1" pattern. Under this condition the following num h-&rs of hits per hours have been found :

min: 6.0 hits [ hour
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max: 50 hits [ hour

Fig.1 shows the distribution of the hit-rates of these 50 devices

Histogram of 16M-DRAM ASER-rates
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ASER-Faie versus Cycie Time
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been performed with different data pattern. Their influence is shown in fig.3:
Azer Rate: Influence of Data Pattern
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