
THE  IN FLU ENCE  OF  NEU TRON  AND
GAMMA  RA DI A TION  ON  THE RE LI ABIL ITY  OF
MAG NETIC  AND  SEMI CON DUC TOR  MEM O RIES

by

Nenad M. KARTALOVI]1 , Uroš D. KOVA^EVI] 2,
Dušan P. NIKEZI] 3*, and Predrag V. OSMOKROVI] 4

1 Elec tri cal En gi neer ing In sti tute Nikola Tesla, Bel grade, Bel grade, Ser bia
2 Fac ulty of Me chan i cal En gi neer ing, Uni ver sity of Bel grade, Bel grade, Ser bia

3 Vin~a In sti tute of Nu clear Sci ences – Na tional In sti tute of the Re pub lic of Ser bia,
Uni ver sity of Bel grade, Bel grade, Ser bia

4 Pub lic Com pany Nu clear Fa cil i ties of Ser bia, Bel grade, Ser bia

Sci en tific pa per
https://doi.org/10.2298/NTRP2401021K

The min ia tur iza tion of com puter fa cil i ties con di tioned by the min ia tur iza tion of ap plied com -
po nents makes them very sen si tive to ra dio ac tive ra di a tion. This is where neu tron and elec tro -
mag netic ra di a tion come to the fore. The rea son for the par tic u larly pro nounced ef fects of this 
ra di a tion is the fact that they do not in ter act with the Cou lomb force, so they pass (leave) the
re ac tor ves sel un im peded. This study ex am ines the re li abil ity of mag netic and semi con duc tor
com puter mem o ries in the field of neu tron and gamma ra di a tion. This study ex per i men tal,
and con ducted un der well-con trolled con di tions. The com bined mea sure ment un cer tainty of
the ex per i men tal pro ce dure is less than 5 %. So phis ti cated meth ods of math e mat i cal sta tis tics
were used to pro cess the sto chas tic re sults of mea sure ments.

Key words: op er a tional re li abil ity, neu tron ra di a tion, gamma ra di a tion, mag netic mem ory,
semi con duc tor mem ory

INTRODUCTION

What makes neu tron and gamma ra di a tion dif -
fer ent from other types of ra di a tion is that they are
non-elec tric. As a re sult, these two types of ra di a tion
(gen er ated in the fis sion re ac tor) eas ily pass through
the pro tec tive Cou lomb fields and con tam i nate the en -
vi ron ment of the fis sion re ac tor. Con tam i na tion of the
fis sion re ac tor en vi ron ment with neu tron and elec tro -
mag netic ra di a tion leads to se ri ous prob lems with con -
trol com puter sys tems that have be come ex tremely
sen si tive to this type of ra di a tion due to the min ia tur -
iza tion of their com po nents [1, 2].

The ba sic types of ra di a tion dam age, de struc tive
and tran sient, can be di vided into: ef fect of to tal ab -
sorbed dose [3, 4], point gamma ef fect [5, 6], sin -
gle-event er ror or sin gle-event up set (which is also
called soft er ror) [7-9], neu tron ef fects that cause
mem ory dam age de pend ing on the neu tron en ergy,
and elec tro mag netic pulse ef fects that oc cur due to the
high-en ergy elec tro mag netic pulses [10, 11].

Ac cord ing to the method of data stor age, com -
puter mem o ries can be di vided into three ba sic groups: 
mag netic, semi con duc tor, and op ti cal. Mag netic mem -
o ries are mag netic disks, drums, and tapes. For mag -
netic mem o ries, in for ma tion is re corded in bi nary
form. The states “0” or “1” cor re spond to the states of
the remanent mag netic in duc tion of the op po site ori -
en ta tion [12]. Semi con duc tor mem o ries are di vided
into bi po lar and metal ox ide semi con duc tor (MOS)
mem o ries. In re cent times, MOS mem o ries are mainly
used [13-15]. In this study, the in flu ence of neu tron
and elec tro mag netic ra di a tion on the op ti cal type of
mem o ries will not be con sid ered, since it is neg li gi ble
[16].

This study aims to ex am ine the in flu ence of neu -
tron ra di a tion on mag netic mem o ries and the in flu ence 
of elec tro mag netic ra di a tion on MOS mem o ries of
EPROM and EEPROM types us ing an ex per i men tal
pro ce dure that is sim i lar to the real op er at ing con di -
tions of a fis sion re ac tor. Such a choice is log i cal since
mag netic mem o ries are sen si tive ex clu sively to neu -
tron ra di a tion, while MOS-type mem o ries are al most
ex clu sively sen si tive to elec tro mag netic (gamma) ra -
di a tion [17, 18].

N. M. Kartalovi}, et al., The In flu ence of Neu tron and Gamma Ra di a tion on ...
Nuclear Tech nol ogy & Ra di a tion Pro tec tion: Year 2024, Vol. 39, No. 1, pp. 21-28 21

* Cor re spond ing au thor, e-mail: dusan@vin.bg.ac.rs



INFLUENCE OF NEUTRON AND GAMMA
RADIATION ON MAGNETIC MEMORIES AND
SEMICONDUCTOR MOS-TYPE MEMORIES

Neu tron dam age to the atomic struc ture is most
of ten of an ir re vers ible type. This par tic u larly ap plies to
mag netic mem o ries. The MOS mem o ries are used al -
most ex clu sively as semi con duc tors. In MOS-type
semi con duc tor mem o ries, neu tron ef fects are much less 
ex pressed than gamma ra di a tion ef fects [19]. The
MOS-type semi con duc tor mem o ries can be di vided
into two main groups: ran dom-ac cess mem ory (RAM)
where read ing and en ter ing con tent is en abled, and
Read-only mem ory (ROM) en ables sav ing and read ing
of con tent.

When con sid er ing the prob lem of neu tron
shield ing, one should con sider the fact that the ef fec -
tive ab sorp tion cross-sec tion of neu trons has an in -
verse de pend ence on their speed. The prob lem of neu -
tron shield ing takes place in three steps: slow ing down 
of fast neu trons, cap ture of slowed down neu trons, and 
at ten u a tion of gamma ra di a tion caused by neu tron ac -
ti va tion of the shielded ma te rial [20, 21]. Slow ing
down is the pro cess of cap tur ing fast neu trons which is
most ef fec tively achieved by a com bi na tion of wa ter
(mois ture) and cad mium. This is how the ex per i ment
was car ried out in this study as well.

Elec tro mag netic ra di a tion that can cause func -
tional or de struc tive dam age to MOS-type semi con -
duc tor com po nents is gamma and X-ra di a tion. Func -
tional or de struc tive dam age of semi con duc tor
com po nents by elec tro mag netic ra di a tion oc curs with
the ma te rial through three ba sic types of in ter ac tion:
pho to elec tric ef fect, Compton scat ter ing, and elec -
tron-hole pair pro duc tion. All these ef fects lead to
func tional and/or de struc tive dam age to semi con duc -
tor mem ory com po nents.

PROCEDURE FOR MEASURING THE
EFFECTS OF NEUTRON AND
ELECTROMAGNETIC RADIATION ON
MAGNETIC AND SEMICONDUCTOR
MEMORIES OF THE MOS-TYPE

Mag netic mem ory disks (BASF 1.44", floppy
disk, di men sions L = H = 90 mm; d = 3 mm) were ir ra -
di ated in the Vin~a In sti tute of Nu clear Sci ences. One
dis kette was placed in the cen ter of the re ac tor sys tem
(cy lin dri cal in shape, height Hmax = 140 cm and di am e -
ter 2rmax = 40 cm), and the other two disks were on the
pe riph ery. One of the floppy disks placed on the pe -
riph ery of the re ac tor was coated with wet cad mium.

The cal cu la tion of the spa tial dis tri bu tion of the
flux and the max i mum en ergy doses was per formed
with the pro gram VEGA [22]. The den sity of gamma
pho tons gen er ated from fis sion frag ments was de ter -
mined ex per i men tally. The ab sorbed dose on the lat -
eral side of the fis sion re ac tor was de ter mined in this

way. Fig ure 1 pres ents the time de pend ence of the
gamma ra di a tion en ergy level on the exoatmospheric
and endoatmospheric sides. The en ergy rate is ex -
pressed in terms of mil lion elec tron volts per sec ond
per ki lo ton of ex plo sion en ergy.

Be fore the neu tron ir ra di a tion of the mag netic
mem ory disks, which were placed two on the pe riph ery
and one in the cen ter of the HERBE, the bi nary con tent
1010 was writ ten into them [22]. Af ter the ir ra di a tion,
which lasted for 0.5 hours at a re ac tor power of 10 W,
the bi nary con tent was read to de ter mine the num ber of
lo ca tions where the con tent changed, i. e., the num ber
of lo ca tions that ex pe ri enced re vers ible dam age.

Ir ra di a tion of EPROM and EEPROM mem ory
com po nents was per formed with a cal i bra tion de vice
at the Vin~a In sti tute of Nu clear Sci ences, fig. 2.

Groups of five sam ples of EPROM and EEPROM
mem o ries were ex am ined in the 60Co gamma ra di a tion
field. Tests were per formed on JL 27C512 EPROM
mem o ries (prod uct of TMS com pany, Texas) and 28C64
EEPROM mem o ries. The 28C64C EEPROM mem o ries
(prod uct of STMicroelectronics com pany, Geneva,
Swit zer land) be long to the group of Com ple men tary
Metal-Ox ide-Semi con duc tor (CMOS) com po nents that
have an ox ide nitride di elec tric in float ing gate (FG)
mem ory tran sis tors [24]. The tested semi con duc tor
mem o ries were new. Fur ther, it tested groups of five sam -
ples of EPROM and EEPROM mem o ries that had not
been used for two years [25, 26]. The goal of hav ing two
groups of sam ples ex am ined two years apart was to es -
tab lish the even tual ef fect of short ag ing. All sam ples
were tested for sta tis ti cal iden tity with the U-test and
Chauvenet's cri te rion test [27, 28].

Be fore the start of ir ra di a tion, the same mem ory
con tent was writ ten (re corded) in all mem o ries. Con -
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Fig ure 1. Time de pend ence of the en ergy level of gamma
ra di a tion on the exoatmospheric and endoatmospheric
side [23]



stant volt age pulses were used for this pur pose. The di -
men sions of the ra di a tion field were 8 cm ́  8 cm. The
dis tance be tween the source and the ra di a tion test field
was 45.6 cm. The strength of the ab sorbed dose in the
air was 60 Gyh–1 and 65.82 Gyh–1 in the sil i con. As
these tests were per formed again af ter two years, the
ac tiv ity of the source was lower, so a cor rec tion was
made by chang ing the dis tance be tween the 60Co
source and the mem ory (tar get).

The to tal ab sorbed dose was taken as a vari able
ob ser va tion pa ram e ter. From the first ob served changes 
in the mem ory re cord, the dose was in creased in small
steps, to see the changes as clearly and pre cisely as pos -
si ble. The to tal ab sorbed dose pro duces cu mu la tive
dam age ef fects cre at ing neg a tive and pos i tive car ri ers.
It is pri mar ily a sur face leak age phe nom e non, re flected
at the gate and af fect ing the field in the ox ide.

A mem ory pro gram ming en vi ron ment was
Marconi Ap plied Tech nol o gies 512 pro gram mer [13]
with a unique orig i nally de vel oped Pascal pro gram.
Eras ing the con tents of EEPROM com po nents (which
were not func tion ally ir re vers ibly dam aged) was per -
formed elec tri cally. Eras ing the con tents of the
EPROM com po nents was per formed with a stan dard
UV eraser. All EEPROM mem o ries suf fered ir re vers -
ible changes so it was not pos si ble to re pro gram them,
i. e., write the mem ory con tents into them.

The ef fects of ir ra di a tion were ob served as dif -
fer en tial changes and as cu mu la tive changes in the
num ber of de fects as a func tion of the to tal re ceived ra -
di a tion dose.

RESULTS AND DISCUSSION

To ex am ine the ef fect of neu tron ra di a tion, the
en ergy lim its of the neu tron spec trum were di vided
into four groups as shown in tab. 1.

Based on the VEGA pro gram [22], the de pend -
ence of the neu tron flux den sity for the mem ory
(floppy) disk at a height of h = 70 cm was de ter mined
de pend ing on r [cm] for all four en ergy groups, which
is shown in fig. 3.

Fig ure 4 shows the de pend ence of the neu tron
flux den sity for the mem ory (floppy) disk on the height 
h [cm] for the value r = 20 cm.
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Fig ure 2. Cal i bra tion de vice (im ple ment ing the gamma
field)

Table 1. Energy limits used in testing neutron radiation

Group Lower limit [MeV] Upper limit [MeV]

1-a 8·10–1 1.05·101

2-b 4.65·10–3 8·10–1

3-c 4.65·10–7 4.65·10–3

4-d 1·10–9 4.65·10–7

Fig ure 3. Neu tron flux den sity for the mem ory (floppy)
disk de pend ing on r [cm] at the height h = 70 cm for all
four en ergy groups [22]

Fig ure 4. Neu tron flux den sity for the mem ory (floppy)
disk as a func tion of h [cm] at r = 20 cm for all four en ergy
groups [22]



Fig ure 5 shows the de pend ence of neu tron flux
den sity on en ergy in the cen ter of the HERBE (r = 20
cm, h = 70 cm).

Based on that, the to tal strength of the ab sorbed
dose was cal cu lated as the sum of the strength of the
ab sorbed doses for all four en ergy groups at the given
point, and it amounted to 4.58 Gyh–1. In the same way,
the de pend ence of the neu tron flux den sity was de ter -
mined for the mem ory (floppy) disks placed on the
bor ders of the re ac tor ves sel.

Fig ure 6 shows the neu tron flux den sity de pend -
ing on the height h [cm] at r = 10 cm for the first three
en ergy groups (both floppy disks on the pe riph ery of
the sys tem were cov ered with wet cad mium for un used 
sam ples two years old).

Fig ure 7 shows the de pend ence of neu tron flux
den sity on en ergy at r = 100 cm and h = 70 cm. In this
case, the dis kettes (floppy disks) were lo cated in the
same place as in the pre vi ous case, but they were cov -
ered with wet cad mium that ab sorbed low-en ergy neu -
trons of the fourth group so that the to tal ab sorbed dose 
was af fected only by neu trons of the first three en ergy
groups.

Al though the tested dis kettes re ceived sig nif i -
cant doses of gamma ra di a tion in ad di tion to neu tron
doses, fig. 1, dur ing the ir ra di a tion there was no
change in the mem ory con tent. This can be ex plained
by the large thick ness of the do main bound aries (on
the or der of µm), so the to tal ab sorbed en ergy is not
suf fi cient to de stroy them.

The ef fect of gamma ra di a tion on semi con duc tor 
mem o ries is sig nif i cant. Fig ure 8 shows the dif fer en -
tial change in the num ber of de fects (er rors) N [bits]
de pend ing on the to tal dose D of gamma ra di a tion of
all five EPROM mem o ries ir ra di ated for the first time.

Fig ure 9 shows the cu mu la tive change in the
num ber of de fects (in per cent) de pend ing on the to tal
dose of gamma ra di a tion of all five EPROM mem o ries 
ir ra di ated for the first time where N0 = 0.

As can be con cluded from fig. 9, gamma ra di a -
tion leads to dam age to the con tents of EPROM mem -
o ries. The first changes in the con tents of EPROM
mem o ries were reg is tered at doses around 1200 Gy

(that value rep re sents the thresh old of the ef fect of
gamma ra di a tion on semi con duc tor mem o ries, here in -
af ter only the thresh old). The changes were re vers ible
and af ter eras ing the ini tial con tent and re pro gram -
ming all the EPROM sam ples were 100 % func tional
again, and new con tent was writ ten (re corded) into
them and the sam ples were again ex posed to gamma
ra di a tion. Due to the cu mu la tive ef fect of ra di a tion, the 
sen si tiv ity level was much lower. It was ob served that
the first ef fects on re-ir ra di ated sam ples oc curred at
doses (thresh old) of 80 Gy.

The main ef fect that re sults from the ac tion of
ion iz ing gamma ra di a tion in EPROM mem o ries is the
gen er a tion of charge car ri ers, i. e., the cre ation of elec -
tron-hole pairs by break ing the Si-O bonds in the SiO2

layer. This leads to the cre ation of af fected cav i ties in
the in su la tor and the con cen tra tion of elec trons on the
in su la tor-chan nel bound ary sur face. Elec trons, be ing
much more mo bile than holes, leave the ox ide faster.
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Fig ure 5. De pend ence of neu tron flux den sity on en ergy
in the cen ter of the HERBE (r = 20 cm, h = 70 cm) [22]

Fig ure 6. De pend ence of the neu tron flux den sity
de pend ing on the height h [cm] at r = 10 cm for the first
three en ergy groups; ¾¾ new sam ples not cov ered with
wet cad mium, first mea sure ments; - - - - un used sam ples
two years old cov ered with wet cad mium [22]

Fig ure 7. De pend ence of neu tron flux den sity on en ergy
at r = 100 cm and h = 70 cm [22]



The weakly mo bile cav i ties re main trapped in the ox -
ide and con trib ute to the cre ation of a pos i tive charge
of the ox ide Qox. These cap tured pos i tive charges are
the cause of the neg a tive shift of the ID-VG char ac ter is -
tics. The charge Qox is pro por tional to the thick ness of
the ox ide layer t, so the re sult ing thresh old volt age
shift DVth is

DV
Q t

th
ox ox

ox

= -
e

(1)

where eox is the di elec tric con stant of the ox ide.
The re la tion ship be tween the thresh old volt age

and the to tal dose is

DV
qm t Dv ox

th
ox

=
a

we

2

(2)

where w is the ef fec tive value re quired to pro duce an
elec tron-hole pair in the ox ide with the value of 18 eV,
mv – the mass vol ume of the ox ide, q is a charge, and a
– the a pa ram e ter that de pends on the tech no log i cal
con di tions.

An other im por tant ef fect caused by gamma ra di -
a tion of EPROM mem o ries is the for ma tion of sur face
states on Si-SiO2 in ter faces. In con trast to ox ide
charges, which are al ways pos i tive, sur face states in
amor phous ma te ri als cap ture an elec tron in the com -
po nent's N-chan nels, which leads to an in crease in the
thresh old. Fur ther, an other type of trap ping (bound ary
cap tures) lo cated in the ox ide very close to the Si-SiO2

in ter face also cap tures elec trons. Also, ox ide charges
con trib ute to the for ma tion of cap tures on the bound -
ary sur faces.

Fig ure 10 shows the dif fer en tial change in the
num ber of de fects de pend ing on the to tal ab sorbed
dose of gamma ra di a tion of all five tested EPROM
mem o ries.

Based on the ob tained re sults shown in fig. 10
and the cor re spond ing re sults of the cu mu la tive
change in the num ber of de fects de pend ing on the to tal
ab sorbed dose of gamma ra di a tion for all tested mem -
o ries, it can be con cluded that the thresh old oc curs at
doses of 1000 Gy. With an in crease in the to tal dose,
the num ber of er rors also in creases, but the func tion al -
ity of EEPROM com po nents de creases. It should be
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Fig ure 8. Dif fer en tial change in the num ber of de fects
de pend ing on the to tal dose of gamma ra di a tion of all five 
EPROM mem o ries ir ra di ated for the first time; (a) new
sam ples, first mea sure ments and (b) un used sam ples two
years old

Fig ure 9. Cu mu la tive change in the  num ber of de fects
[%] de pend ing on the to tal gamma ra di a tion dose of all
five EPROM mem o ries

Fig ure 10. Dif fer en tial change in the num ber of de fects
de pend ing on the to tal ab sorbed dose of gamma
ra di a tion of all five tested EEPROM mem o ries; (a) new
sam ples, first mea sure ments and (b) un used sam ples two 
years old



em pha sized that these changes are ir re vers ible, un like
those of EPROM com po nents.

As al ready pointed out, the main ef fect caused by
gamma ra di a tion on MOS-type semi con duc tor mem o -
ries is the gen er a tion of elec tron holes in the SiO2 gate
in su la tor. The num ber of gen er ated elec tron-hole pairs
de pends on the ma te rial and the avail able vol ume. Part
of the elec tron-hole pairs re com bine. The pro por tion of
elec tron-hole pairs that will be re com bined de pends on
the strength of the elec tric field in the ox ide. The stron -
ger the field, the more pairs that will avoid re com bi na -
tion. Un der the in flu ence of the ap plied volt age on the
gate, the mo bile elec tron quickly leaves the ox ide of the
in su la tor. Hard-to-move cav i ties be come trapped in the
ox ide or drift un der the in flu ence of the elec tric field on
the float ing gate. They con trib ute to the for ma tion of the 
pos i tive charge of the ox ide. The part of the cav i ties that
are not blocked in the ox ide is in jected into the float ing
gate and re duces the num ber of elec trons in it, thereby
caus ing the thresh old to be low ered.

There fore, the gen er a tion of elec tron-hole pairs
leads to the cap ture of pos i tive car ri ers in the in su la tor
and the cap ture of neg a tive car ri ers con cen trated on
the in su la tor-chan nel bound ary sur face. The neg a tive
gate volt age re quires the ac cu mu la tion of pos i tive car -
ri ers on the Si-SiO2 sur faces. The pos i tive car ri ers in -
duced by the ac tion of gamma ra di a tion cause an in -
crease in the neg a tive gate volt age to com pen sate for
the pos i tive charge. Thus, both the ef fects of cav ity
cap ture and the ef fects of cav ity in jec tion un der the in -
flu ence of ra di a tion lead to a de crease in the thresh old.
The in flu ence of both ef fects on the thresh old volt age
also in creases as the ox ide thick ness de creases. Most
ox ide voids oc cur near the ox ide-sub strate and ox -
ide-float ing gate in ter faces. The pos i tive charges of
the trapped cav i ties tend to mask the neg a tive charge
on the gate. This causes the thresh old volt age of the
tran sis tor to de crease.

The third mech a nism that oc curs dur ing the ef fect
of ra di a tion on EEPROM mem o ries is the emis sion of
elec trons through the float ing gate-ox ide bar rier. This
emis sion is re spon si ble for eras ing parts of the con tents
of EEPROM mem o ries un der the in flu ence of ul tra vi o -
let light. When ex posed to ul tra vi o let light, the
EEPROM will also lose its charge. Un der the in flu ence
of gamma ra di a tion, pho tons of higher en er gies eject
elec trons through the po ten tial bar rier. In this way, the
elec trons in the ox ide will be quickly trans ferred to the
sub strate or the con trol gate. This loss of elec trons leads
to a de crease in the thresh old volt age.

The thresh old volt age can be ex pressed as

V V
qs

T T0

d
= +

e
(3)

where VT0 is the ini tial thresh old volt age, qs – the gate
sur face charge den sity, d – the thick ness of the ox ide
be tween the con trol and float ing gate, and e – the di -
elec tric con stant of the ox ide.

Based on this, it can be con cluded that three ba -
sic mech a nisms oc cur when the EEPROM mem ory is
ex posed to gamma ra di a tion: cav ity cap ture in the ox -
ide; in jec tion of cav i ties from ox ide lay ers; and elec -
tron emis sion through the float ing gate-ox ide bar rier.
In the case of high lev els of ion iz ing ra di a tion, these
three pro cesses are bal anced. In ad di tion to these pro -
cesses, dur ing the ef fect of gamma ra di a tion on
MOS-type mem o ries, the for ma tion of sur face states
oc curs at the Si-SiO2 bound ary sur faces, but it is
shown that these states are neg li gi ble in the over all ef -
fect of gamma ra di a tion.

CONCLUSIONS

A de tailed ex am i na tion of the ef fects of neu tron
and gamma ra di a tion on com puter mem o ries is ex -
tremely im por tant for the re li able op er a tion of nu clear
fis sion re ac tors. The most im por tant con clu sion is that
it is ad vis able to use mag netic mem ory when the con -
di tions per mit. Fur ther more, it can be claimed that
mag netic mem o ries are com pletely re sis tant to neu -
tron and gamma ra di a tion. These two ra di a tions are
the main ra dio ac tive con tam i nants in the vi cin ity of
the fis sion re ac tor.

Semi con duc tor mem o ries are ex tremely sen si -
tive to the ef fects of gamma ra di a tion. The anal y sis of
the ob tained re sults led to the con clu sion that the ef fect 
of gamma ra di a tion on MOS-type mem o ries can be re -
duced. How ever, this re duc tion could be greatly im -
proved by the method of mul ti ple re dun dancy of semi -
con duc tor mem ory com po nents. It can be ar gued that
this is a di rec tion in which fur ther re search should be
pur sued. The fi nal suc cess of such a pro ce dure can be
achieved by the in tro duc tion of nanotechnologies,
which will re sult in prac ti cally in fi nite re dun dancy.

It should be em pha sized that nei ther mag netic
nor semi con duc tor mem o ries showed any ef fect of ag -
ing for two years be cause that is a short pe riod. The
phys i cal mech a nisms of mem o ri za tion in the case of
MOS-type semi con duc tor mem o ries in di cate that
their ag ing can be ex pected for lon ger pe ri ods. For
mag netic mem o ries, there is no the o ret i cal ba sis to ex -
pect an ag ing ef fect in real time.
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Du{an P. NIKEZI], Predrag V. OSMOKROVI]

UTICAJ  NEUTRONSKOG  I  GAMA  ZRA^EWA  NA  POUZDANOST
MAGNETNIH  I  POLUPROVODNI^KIH  MEMORIJA

Minijaturizacija kompjuterskih postrojewa uslovqena minijaturizacijom primewivanih
komponenti ~ini ih vrlo osetqivim na radioaktivno zra~ewe. Tu posebno dolazi do izra`aja
neutronsko i elektromagnetno zra~ewe. Razlog za posebno izra`ene efekte ovog zra~ewa je ~iwenica
da ne interaguju Kulonovom silom tako da prolaze (tj. izlaze) iz reaktorske posude nesmetano. Ova
studija ispituje pouzdanost magnetnih i poluprovodni~kih ra~unarskih memorija u oblasti
neutronskog i gama zra~ewa fisionog reaktora. Tako|e, studija je eksperimentalnog karaktera ra|ena
pod dobro kontrolisanim uslovima. Kombinovana merna nesigurnost eksperimentalnog postupka je
bila mawa od 5 %. Za obradu stohasti~kih rezultata merewa kori{}ene su sofisticirane metode
matemati~ke statistike.

Kqu~ne re~i: pouzdanost rada, neutronsko zra~ewe, gama zra~ewe, magnetna memorija,
..........................poluprovodni~ka memorija


