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Silicon Subsurface Evaluation with Contact Potential Difference

Yoh-Ichiro OGITA V) and Masakazu YAMAGUCHI?

Abstract

Non-contacting evaluation method using contact potential difference is developed for
evaluating subsurface property of silicon wafers. Measured contact differences for n- and p-
type silicon crystals were well corresponding to that calculated. Positively and negatively
charged surfaces of silicon waters caused positive and negative contact potentiai difference,
respectively. Contact potential differences well reflected damage induced in 200nm depth due
to H," ion implantation. Contact potential differences reflected microroughness and damage
induced by chemomechanical polishing. Influence of Mo and Fe contaminant introduced into
epilayer of epitaxial Si wafers was detected to change contact potential difference. Finally, we
conclude that contact potential difference measurements enable to revel crystalline property in

silicon subsurface.

Keywords: Contact potential difference, Work function, Silicon wafer, Subsurface, Sub-
surface characterization, Epitaxial wafer, Subsurface damage, Contamination characterization
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Fig. 1 Energy band diagram for explanting Vcpp.

Fig. 1 {Z—flLL T, S Va Bk EizZER%
NLTEBEBEB LV VZLEDOTRLF—NUR
Mard. LA ESEMENZE Ve 2725,
Vv OREOHMK, #ERENElTEL, o
VarOREDOEEBEEMAEIT S, LizA-T,
Vepp DENUZISLTEIL T, S Varv0REE
TSRO E T b ol b xb EROMHER

DR THENHESIND, LTIZHB-T,
AFETYVIaLOREREZFETED, HE
EDRIEEDOFRHEA Fig. 2 1277, KT,
Vepp (TEEAENZE, C ITBEBEABBOBTET

777 7;7

Fig. 2 Measurement circuit for measuring Vcpp.
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Table 1 Comparison between measured and

--(1)

calccalculated Vcpp for p- and n-type Si.

pH nf
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Fig. 3 Contact potential difference measurements

for positive-or negative charged surface of Si.
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Fig. 4 PCA, PPCA, Vcpp vs. Ho" ion dose.
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Fig. 6 AFM images, (a) Actual image, (b) Image
filtered by special wave length of 55nm.
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Fig. 7 AFM images, (a) Actual image, (b) Image
filtered by special wave length of 55nm.

Vepp EENIZHISL TEILLTEY, fioF+Y

B-27 (2003)

260g/cm?

5X5um? :0.55nm

rms

260g/cm?

Fig. 8 AFM images, (a) Actual image, (b) Image
filtered by special wave length of 55nm.
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Fig. 9 Power spectral density for polishing
pressure of 30—65g/cm’.

Power spectral density (nm3)

104['!
0 2 4 6 B 10 1214 18 1B 20 22 4

Spatial frequency (u m)

™ TrrrTrTltTrrrrrrrrro 1T 7 TT

Fig. 10 Power spectral density for polishing
pressure of 65—260g/cm’..
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Table 2 Contaminant concentration and energy

level measured by DLTS.
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NAME NANT | CONCENT.
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c Mo 7x10 " E,+0.3
Fe 6x10" E ,+0.43
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