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Measurement of Surface Charge Density by Use of Rotating Probe Method
K. KiKUCHI* and A. SUZUKI*
(Received October 13, 1978)

The present paper describes an apparatus to monitor the surface charge deposited on
insulator. The capacitive probe of the apparatus coupled to a charge sensitive amplifier
is rotating and scanning over the surface of the specimen. A map of the charge distribu-
‘tion is displayed as the image on the cathode-ray oscilloscope. The sensitivity of the probe;
the measurable charge density is about 4.3%1078C/m? The effective area of the probe is.

2.8%10"7 m?
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Fig. 1 Elementary circuit of a charge sensitive
amplifier,
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Fig. 2 Arrangement of a rotating potential probe
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Fig. 3 Simplified equivarent circuit of a system,

V(t)",,<

T Tz

(@]
)
-
o

(a) ®)

K4 @) pEmosds
(b) BERELHET 5 b OEREELL
Fig, 4 (a) Probe raster over the sample,
(b) Variation of surface potential to calcu-
late a response,
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Fig. 5 Construction of the apparatus.

M : synchronous motor, [ : rotating plate, J :
charge sensitive amplifier, II : probe, IV : spec-
imen,
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Fig, 7 Drift characteristic,
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Fig. 6 Circuit diagram of a charge sensitive am- X 8 JRuustE
plifier. Fig. 8 Frequency characteristic.
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Fig, 9 Circuit diagram to display image on C.R.O,
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Fig. 10 Normalized inverse pulse amplitude vs.
probe-surface distance.
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Fig. 11 Electrode array to measure a overall char-
acteristics of the apparatus,
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Fig. 13 Charge distribution on electret.

(@) Image on C.R.O.

() Output waveform through a probe scanning on allowed line.
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