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A Study on Tomography of Silicon Subsurface with Electron Beam

Kanetaka SASAKI”, Yoh-Ichiro OGITA?

Abstract

Detection of defect profile in near surface of Si wafers using an electron beam has been considered with
theoretical calculation in order to develop new characterization technique of near surface. Conductivity
change induced by carrier excitation electron beam has been calculated based on using two and three layer
model under various pulse-width and acceleration energy of the electron beam. Defect profile with 0.1 u m
can be characterized the pulse-width smaller than 100 ps. The tomography of near surface within Si wafer

has been brought by the technique.
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Fig.1 The figure of the principle.

3. MiINAE

31 pEXy)VYERITOREAE

BFE—LOAH Hg z #ick), B —-L0nKE
(Z=0)IZBBHINTVWDEXW O Si Va—n2EZXD &
FE—LEBER W O EX P IYOF#E L L TK
FNWET DL ZOXRVYOIE#E z @R ORO—IRT
HIZBERDIENTED, ZOrE B —LBHEZOE
XZICBIAEFEILRTORAEN go(2)iE (2. 1)D LD
[zt rEs 19

9o (2)= (LB i/4q &)(1+ Uz - z4))

x exp(- uz - z4))
T Eob 1 IIARE TE—L0OZNZENIEEE L
THY. QILEFEM. 1L 1 DOBE L EILAERESE
B ERTRAE - b zq137(2.2),(2.3),(2.4)
19723 DOBFRTHE LN,

2.1

uR, =11 22)
_424 A
oR, = 0.125E}% (2.4)

ZITZIIRFES. o LB (mg/em’) THY, FATES
Rpit (ke m)THExHND.

WiZp I Si V=N OWTHEANTEHOR L, K
QR.5)DIITEALND,

2 pnfe.1)= )22

% (2.5)

2
+D662A2n (z.t)

ZITANBRIFYUYEE, v i BF Yoy
FAT7HEALTHY, D IR E CHD, REAZEXT,

JILEERF W ek B-24 (2000)

W BT ER CEDLLBERBIIEBRL THD, /-, 18
ﬁ%miiﬁ HEIZOWTERZNR(2.6)THEZHNS

=8, An(O,t)

D—An zt
oz ( )Z:o (2.6)

=S, An(w,t)

ngﬁo
az =W
K(2.1),2.9)BLURQR.6)2 =S ETHIZLIZIVE T
[N )T SN RY 7T vt o QA RS -3 B/ 70700 S o

32 PMFYIVSIAIALEBBERRONH S
Fig.2(b) D L5 72 Mo\ Z B/ SV AR TR S B L& TR

L72EED Si Vx— " REEEZD, ZOLERDLND

XX VY OZEMAALVEEREITK(2.7)TEALND,

o(t)=— .

IIT.q i1 ﬁ(ﬂw)ﬁ’@ B, un TP EXFIYOB
BETHD,

Fig 2(a)iZ " EHIcR Q2. 7) k0RO ON - HERE(LD
IRIEH 7y HE ERIRE L . BERE COYMRRMERO
TAZEDFEFDOHHAF VY TA T HA Lt 0% KDD,

An dz (2.7)

+:., T o:Initial carrier lifetime

o Conductivity

(a)

Intensity

Electron beam

T Time

(b)
Fig.2 The definition of initial carrier lifetime and
conductivity amplitude.
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Fig.3 Numerical calculation model of the two-layer
structure.
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Fig.4 The initial carrier lifetime value for each depth in

the two-layer structure model.
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Fig.5 The conductivity ampletude value for each depth

in the two-layer structure model.
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Fig.6 Numerical calculation model of the three-
layer structure.
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Fig.7 The initial carrier lifetime value for each depth as

the pulse width changes. (the three-layer structure

model.)
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Fig.8 The initial carrier lifetime value for each depth as
the defect region. (the three-layer structure

model.)
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Fig.9 Excess carrier profiles as the electron beam
irradiation duration at lkeV varied. (the curves
have been normalized.)
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Fig.10 Excess carrier profiles as the electron beam
irradiation duration at SkeV varied. (the curves
have been normalized.)
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