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On the Contactless Measurement of Electric Conductivity
of Semiconductor Circular Wafer

Miki GoTo

Abstract

The geometrical factor for the impedance of coil is measured, varying the radius of semicon-

ductor wafer, b and of coil, ¢ and the distance between coil and semiconductor wafer.

Theoretical values of the geometrical factor agree with the measured ones for the size ratio,

a/b=0.8.
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15 19.80 44 40.0 0.8

FRCCAE 9 H 28 AR E




184 Wl LR BIE® S B-14 (1990)

Neutral plane of the wafer

Vector
Impedance
Meter
[:0.4~110
MHz

Fig. 1. Schematic diagram of contactless measure-
ment method of ¢.
Formula

3 4
Zu:%fzﬂozdaqnztm [Q] (1)

Z=Zu+ Zo=*fuoan {250
b4
dZ(d2+b2)z}+V[-Q] (2)
Zs is values of the change of input impedance of
the vector impedance meter when semiconductor
circular wafer of conductivity ¢ approached to the
coil.
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Z[Q):
Z.(Q):

the measured value by V.I. meter
impedance of coil
f(MHz) : frequency
1#o(H/m) : permeability
alm): radius of coil
n(turn) : number of turns of coil
t(m): thickness of wafer
b(m) : radius of wafer
d(m) : distence between wafer and coil
K : nagaoka’s constant
/[m) : length of coil
7(Q] : resistance of coil
6(S/m) : conductivity of semiconductor
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Fig. 2. Relation between Z;/Zs and 24/ on wafer

no. 3. cf. Table1 and 2.
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Fig. 3. Relation between the measured values of
Zs and frequency f on wafer No.2 when
different sizes of coils with a condition that
2a/1=1. Straight lines show the calcu-
lated values by equ. (1).

Cf. Table1 and 3.

JB2<f<4MHzEIH X, = A r~FHEOEE L
7z = ~OREDROFEVHEBRLL->TH5DE
Zzbhb, Fig.3 X W EHRELERBEO—FT /3
BEDOLERYE 25 LEBROTER (REDHEMY
boaq, [, d, ¢t Bz o Tk y/2ran)+ [ =2nan)
EEEADBARIL12REAE NS, 2EH 2 A
HRELTHEAERD ERIZOWTOEMHE <1/
oo (2¢ )2 w2hnz T

c

S <1g%2nan

(" C=2.99792%x10°m/s)
EZIFRE SR,

2.2 WKGBREOEIE

EHE 00154 Qcm DT = — DO WTDE A L
PAXZTEDY ==& ag LRGHEERE T
B ERERY Fig. 4 1R LT, HiRE s T 508

EALOTEIE don=1/2+1/] £ D dnax=dmnt+a T
THH, ZOFEEIT 2 A AV RREFABRETH - 7.d X
Zs DBIFIC I 25 ABEHBRE IO W THEC B K
DA DEMELORCEATHERMEE K THEND
HERYHBL,

BT OB, WM d=b/V2 D8 TRABE, B
LhBIEREN END EFRINICH, Vele x — 5 —
DOHNRRB Do hs Fig. 4 s HER T X 7, b/
V2=dun=1/2+1t/2 L TeB L S Tea A M ITBWT Zs
ORBEREERR S BB S O CEETERME
L CRIEER B bR (Fig. 5.

Fig. 6 KR8 Ba=0b"/d* (d*+b*)* & d DBk
R LT, SEOERTHEMA LAY = —~FRT b=
26 mm & 5;=38mm TH H, X554 <40 mm D
HFE CEGREAR & — B L7,

CZTHEHDORAN doan £ 2 A L DSHEIZDWTE
2 TCHDBE, dan=1/2+12, 2 ALDEX [=np X
D a A LB n=_12dum—1)/¢ BB,

d (mm)

Fig. 4. Comparison between the calculated and
measured values of Z, on distance d when
different sizes of coils on wafer No.1 were
used. Curved lines show the calculated
values by equ. (1).

Cf. Table 1 and 3

Note : A big difference value between *1
and %2, corresponds to a change of
minimam scale of V.I. meter for lack of
accuracy (three figures) of it.
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Fig.5. Comparison between the calculated and
measured values of Z, when d=5//2=18.2
mm on wafer No. 4.
Cf. Table 1 and 3.
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Fig. 6. Relation between B.(=b'/d*(d*+ b*)*) and
distance. A rectangle is area that was
verified the theory by experimental, but on
only two curves b, and p;.
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