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Evaluation of the Extent of Electron Irradiation Damageon SIO21Si
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In order to determine the extent of electron irradiation damage on silicon dioxide quantitatively, a simple method of
measuring the decomposition cross section of SiO20Si samples from the Si LVV intensity peaks has been proposed. A 100
nm SiO2 film on Si, damaged by the electron irradiation at primary electron energies of 3, 5, 10 and 15 keV was studied.
As aresult, CDE(critical dose electrons) were able to be determined from the curve fit to Si LVV metdlic peaks from the
2-stage exchange equation. The primary electron energy dependence of CDE for SiO2 could be described by Dc(critical

dose electrons) O InEp(primary electron energy).

g 0o o o

gbooboobooooobobobobooooooon
oooooOoOooooOowspgooooooooooo
OO0O00D0O0AESDO OO mO0O0O000000O00O0OOO
gboobobobooooboobooboobooboobooboo
goobobobooboooooobooooboboo
gboobobobooooboobooboobooboobooboo
goobobobooboooooobooooboboo

E-mail: kimuratakashi@nims.go.jp

gboooooooboobobobobooooogooDo
gboooooobooboboboboooooooobo
gboooooooboobobobobooooogooDo
gboooooobooboboboboooooooobo
gboooooooboobobobobooooogooDo
goobbooooooboobboobbboboog
goso.0000000000DOO0O0OO00ODODOD
gbooooooobooboboboboooooobogobo
oo0ooooO0ooOOoooosocuUoooooooon
000000000 VAMASTWA 2ProjectA70 0 0O
o000 1woooobo400000000D0D0O0O0O



o0 oooooooboooooooooboooboboooooOo oooo o 213

UORRTOOOOOOOO
200 O 0O O

21 00

OO000o0ooU0oooouooOoonO sial 100 nmsi
gooboboboooooooobooooboboo
gbobobobooooboooboobooobobooboo
gooboboboooooooobooooboboo
gbobobobooooboooboobooobobooboo
gooboboboooooooobooooboboo
oo000o0oOoOoooooooooOOoOoOoOoOoOosoO
gooboboboooooooobooooboboo
gooobOoobooobooboooooDbOoDboD AES
000000000000 10°°010°8Pad 00 00O 0O
gboobobobooooboobooboobooboobooboo
goobobobooboooooobooooboboo
gboobobobooooboobooboobooboobooboo
goobobobooboooooobooooboboo
gboobobobooooboobooboobooboobooboo
goobobobooboooooobooooboboo
gbobobooooboobooboobooboo
oboboboooooobooboboboboboooan
gboobobobooooboobooboobooboobooboo
g00002Propanol 0000200 000000H:2
GO D0000OHSoO.O0 0000000 ooomsgnog
gooo4000000000000000O0DOOMM@O
gbooogooa

2.2 00O

o000 soc00ooooouoooouoooon
0000o00ooooooooooOose++ggoooon
gbobobobooooboooboobooobobooboo
goobobobooooooooomoooomo
gbobobobooooboooboobooobobooboo
goboboboboboi1oooooobooooboboo
gooooooo sSNOOOooobooonboo
gbooboobooooobobobobooooooon
gboboooooooopPH-e8OOD OO OO0OOOOO
00305010000 15kevO 000000 20nA00
gbobobobooooboooboobooobobooboo
gooooboobobobooboooooon oorco
cn?0J0 100Clem?0000000O0OOOOOOOO
00000000000 siLvvO40evO120evOO 05
eVistep 20msecistepd 200 0 000000 1000
goboo0ili0ooboboobobodoe4d4sonon
O DepthProfile 00000000000 OCOOOOO
00000 e6sO0I0DOOODOOOODoffb0OO

gboooooobooboboboboooobooogobo
gbooooobobooooobobboO0on0i1ogd
000000 Ssavitzky-Golayd DO OO0 OO0

300ooooo

31 000O0ooooogo
gboboooobooboobobobobooooon
00000 Fg.100ODOO0ODOOODOOODOOODOO
CKLLO sKLLOOOOOOOOODOOooooooo
gboooooomaaobooooooooooboooog
BOODOOODOOODOOOOOOoOoD10b0O0O0ODOD
000000000 0OoODOOobOOoOoOoDoOooObOO
gboooooobooobool:ioooobobooog
O0001omnOdO030000000Mc0OO0ObBOOO
gbooooooooboboobooboobol:ag
00000 2s0000000D00CO00DOOC M dOm e
Ofd0000g0O0O 4000 DOODOODOOOOOOOOLO
204000 1700000000 0OOOOOOOOOO
O00OO0C0OO0OO0OO0OO4000 00000100000 0dO
gboooooboobbooobobbbooobced
gboobooobooboooobobboobcehod
0000000000000 0ODO0OD0OO00DOFRg 200
00000 c0bO0o00DD suveyOOOOOO
gbobobooobilioob 20000000000
oooboo0ooil1bo0oobobooooo2sn0bo01dd
gbooooolloobobomuobooobobooboo
2000000000000 0O0000DO0OObOO
3.2 0O0OODO
gboboooobooboobobobobooooon

1.0

0.8 |-

0.6 |-

N

0.0

Relative Intensity

7
7.

R
@ b)) (© d (e O (9
Process No.

Fig. 1. Carbon contamination on the SOzl Si after chemical
treatment. Rinsed with (a) acetoned diethyl-ether,
(b) isopropyl-alcohol for 18 h, (¢) H20200 H2SO4 so-
lution and (d) to (g) heat treated of 1, 2, 4, 17 h at
4000 in air, respectively. They are normalized with
as-received specimen.
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Fig.3. Changes Si LVV Auger peak-shapes during electron beam irradiation on SiO2 sur-
face (a). Measurement results of Si LVV oxide (b) and metallic (c) peak intensity as
afunction of electron dose with 5 keV.
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