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ABSTRACT

In this paper we present the results of 8 MeV protordimtgon on electronic
semiconductor non volatile memories. Samples used during this experiment are
transistors implanted with silicon nanoparticles as well as MOS capacitors implanted
with metallic platinum nanoparticles. The charged particles that teatteese devices
can cause severe damage to the dielectric or even the silicon substrate, which is the
structur al el ement of our devices. Our goa
characteristics, before and after irradiation, so that we can disdumst their

reliability, endurance and their mnemonic behavior as a whole.
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N119-Broken-Part IV
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CAST-512k-WL-BL Abs(erase pulse height) (V) read Vd=0.1V
BL-22 WL-31 Id T=10'? A

Kafhs W 8.1 o L o ) |
ZUayUd Usg " Uy Udijeg e€3vedd eUUUREseac3 UUd Ue i yaed |

dhzUeayUd Uesg "~ Uy Udijeg e3eeddErdaseayYesaes3UUd U(q
bYdUs Udd "3edoeielUsadd usU;oUtaUd aUUUs
-18V.) 3diUsscd UsUlsalUGaU "~ jUoelUs @seddal os
"Uocci ugdsepgUlOlpdghaUeU G0 Yooe UjpUsscatUsy
GosUteeosoaasid ~ UitesHlyolts)toamy B Wed U@ Ubrasediied (
18Volts,tmg. YU} UUdy e¥ ¢ UU myfeoedg@ o6y OGeh aUsa
eseedd. A osoayoegeU o9 U maibiwio UsiUh sleesg & Ubaltasii
U Be3 U saUoeydcUodsdvpgplissliths at)ptisEya sy
Uy UssatUey. 09U o93doe) UU;d oBalagda b UbU
UUm§o UtGei Uas3Us y30OVealyvidihyjes ~Uby ool eegg 0o (b3 6

99



—m— write: pos17, 100ms
Study on Erase pulse duration —0— erase: neg18, time(ms)
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Study on Write pulse height ~ —S—write:pos V, 100ms
—O—erase: neg18, 100ms
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—m—write: pos18, time (ms)
Study on Write pulse duration _o— grase: neg18, 100ms

8 l =
7 n
S n
= (]
g s
o ]
=
5 @
Q 4
T 3
o
g2 ]
o2
] e Q=0
’ Qi iy
0
campoze ] 10 100 1000
CAST-512kWL-BL 3 : |—
T o Write pulse duration (msec) read Vd=0.1V

1d,T=10" A

%
Qo Ce

N X
Co®
P O
< o
Ci 0
® -
Q

"Uy Udi jeg e3eedd eUUUMMfiRae3 UUd Ud Us¥Yy ol

101



8.5 joUssebhadid tUUsoevYUxs.

¢ UaUssaebhadid yos6dbeanUaiyjide/0datiecsars
"9 UUcgsUs Wy FANDEMIGocke Et30UsUei Us Ygydssoed
K. T.K. 0.k @fzZBTALEBE.

Co

jJdisee eoedd &l e 7 walet(quarteiifdl 22) o Ud y 3 U
U AUU 6 8aU UsUssebsaeddal U usUlGey UUsas
6} d0osea a6 se dPtRQR-SIY,RISE) RI-15A135, PIl-43,PIl-S4.

¢ UsUlsalUGalU aUUUGaUged Ueg eUoydegd Udc
Udd €U0 Usd " Uyseeyd ~6g U sdgeesi GUesU 30
aUGyYyaUse 7.5 UsUagUsayY.

by albds Up&edda bUU UGUaoeUUU GUdyacUdaUs G
Us edUUeddalUs GU dysWesUagy ddBsdi o Usamdacgey
"3e0ltseysdUUa Us eyolUded oaUs Ues GeeeU Udd
Us edUUddUa GUes3s dYaUeas Uglieglhg slehehoaldied) Uyl
GglUeelUUcd Gg3UUUUSHEEY¥Y¥3 “~6g Uaszae3UUs

Ag hpLJ 8. i7 B 5 L B B
40" @ ~GU0a2e 000 Us edUUde y 3dle e Ubethespot( 6 Us ay3Uj e yeege
GUed8UUaa90h GURGa.

UsyUUhald Y " ®&lGds U sdgedUe
"Ujy s6cGe.

102



Bs "Ujscecyd Urs uUUsoeyYUxys ~eg UsaUssebsaedd

Castt 2M, Cast2 512k, Cast3 512k, Casts 16k, Cass- 32M, Cast BEWL
(commonr512Kandsingle cell transistors).

1mm

£
E
0
o

5mm

Tmm

0.1mm

KsahsU 8.19 3 o o ; .
g0 GU®PUBBU 6Uhee oUs d GedeUUsoe U Useahssld Urs U
aYdU0 uUaoeU.

j16oaY eUd; WiRdphal0 Uddidds ddwas Ug y&leesaas (i) 683 U
eUas3Us GUUdU} H oaUdd KHoad Uds UsyYymAlsU Udd
A soytdtlgl ; Oi e U, (G600 2050 Uds GgooaUoyscys
yeeageU Uiasoegd 63 h3egd UsUssebhadidd Udec
oW1 . e 3 VUielU "8g eUd thddal e e6yyalUel 30U

jee Urs Gfug)UUsutars (

Flux = =1. 5 pacnMec

o

ZUd yed®» U ¥y 6 e 3 UUfix eg” " esjoesiocalfi UssU Up” s 2 oatiasage U
Uss U’ Us UaslU all=s3sae ki HBBG d

103



Uj sade f

Gsvyaee3UUd bybUgldUa Wegsldliede ds Y
GreUOUstavys, Uj sdt Hip gde o Ul ¢ aWkydd @
3U g eeacoatsageU Us UGgssasah
Ghdd a0 ay¥YdU ulUaoeU.
AxTivoBoAnan mpwroviwy Evépyeog SMEV

Proton current = 500pA

Beam Spot Area = 0.2 cm™

HW:]ﬁlWﬁMﬁsw

Aéiypara A6on (p/em”) | Aidpkela (sec)

PI-S20 104 6400

PI-S12 310" 1920

PI-S6 10" 640

PI-15 310" 192

PI-35 10'2 64

PI-43 310" 19

PI-S4 10" 6
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Sample PI-S20 Dose=10"p/cm’ Write: pos18 100ms Sample PI-S20 1 2 Write:
. - 1 pos18 100ms
(E?astl 512Kx4- Erase: neg18 100ms Castl 512Kx4-Odd Dose=10"p/em Erase: neg18 100ms
ven
0.1 —o— fresh pre 0.1
001 { { —0— Write { { { { { N —o—fresh pre
X JeqoH 0.01 7o+ —0— Er.
25 ; S Erase M [ ; We}tse
o = g —v— fresh post 1E3 b A SN e
1E-3 i + © v —v— fresh post
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Vg(Volts) _ Vg(Volts) -
Wafer 22 Vd=0.1V Wafer 22 Vd=0.1V
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Write: pos18 100ms

Castl 512Kx4 Dose: 3 10" p/cm®
Odd Erase: neg18 100ms
0.01
R Bl
183 [ O A —o— fresh pre
i / / —O— pulsel erase
1E-4 7 2 A —/— pulse2 write
/0 T —wv— fresh post
[N
1E-5 o ]
< R
2 1E6 Y i
[
7 8 9
Wafer 22 Vg(Volts) _
PI-S12 Vd=0.1v

Castl 512Kx4

Write: pos18 100ms

Dose=10"’p/cm’
Erase: neg18 100ms

Odd
0.01 -
o
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Op y/ J ¥ *CD; frelsh fre
: 3 || |—O—pulsel erase
184 ¢ / | pulse2 write
o 77 u] —v— fresh post
1E-5 ¢ i / e —r—
s | I
(o] Y 7 A
< 1E6 i l "
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1E-8 ,Y
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e
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Wafer 22 Vg(Volts)
PI-S6 Vd=0.1v

Cast5-W80-L200-
Odd

Write: pos18 100ms

Dose=3 10"’p/cm”
Erase: neg18 100ms

0.01

1E-3

—O—fresh pre

1E-4

—O— pulsel erase

1E-5

—/\— pulse2 write
—v— fresh post

1d(A)

1E-10

1E-11

1E-12

Wafer 22
PI-15

Vg(Volts) Vd=0.1V

Castl 512Kx4

Write: pos18 100ms

Dose: 3 10 p/cm”
Erase: neg18 100ms

Even
0.01
s
183 / —0O— fresh pre
—O— pulsel write
1E-4 /\— pulse2 erase
—v— fresh post
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1E-10
-4 6 7 8
Wafer 22 Vg(Volts) Vvd=0.1V
PI-S12
Cast2-512K Dose=10"p/cm’ Write: pos18 100ms
Even Erase: negl8 100ms
0.01
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7
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1E5 / ulsel write
4 ulse2 erase
1E-6 | | —v— fresh post
< 1ET
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9

Cast5-W80-L200-
Even

Vg(Volts)

Write: pos18 100ms

Dose=3 10"p/cm’
Erase: neg18 100ms

0.01
1E-3
1E-4 sh pre
Isel write
1E-5 Ise2 erase
—v— fresh post
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3
1E-8 A /D i
1E-9 s o 2
A / ;J
1E-10 &
/
1E-11 s
1E-12 ——
4 5 6 7 8 9 10
Wafer 22 Vg(volts) _
P15 Vd=0.1V
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