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. - JAPANESE INDUSTRIAL STANDARD Jd IS

Testing Method of Resistivity for Silicon H 0602-1990
Crystals and Silicon Wafers with Four-Point Probe

1. Scnl)e

This Jaﬁanese Industrial Standard specifies the testing method of re-
b sistivity for silicon crystals ( hereafter referred to as the "crystals") and
silicon wafers ( hereafter referred to as the "wafers") with DC four-point probe.

The range of resistivity able to be measured shall be 0.001 to 2000 f+cm
for P-type and 0.001 to 6000 Q+«cm for N-type.

Remark: The units and numerical values given in { } in this Standard
are based on the traditional units and are currently the
criteria in force.

2. Environment of Measurement

The environment of measurement shall be shielded electromagnetically
sufficiently.

Further, the measuring conditions shall be, in general, held in the state
of temperature 2b + 1°C and relative humidity 60 % or under. Allow the sample
to stand. in the environment of measurement for 30 min or over and imeasure
after constant temperature has been attained. The!values, measured at the
temperature other than: 25°C shall be conducted with temperature correction
by the method given in 5. (6). |

3. BSamples

The samples shall be as follows.

(1) The samples of crystals for measurement may be in irregular shape.
The measuring surface shall be finished to flat and the distance of
1 contacted point of probe from nearest edge shall be 4 mm or over and
. the thickness shall be 4 mm or over. -

(2) The wafers for measurement shall be in circular shape and 20 mm or
over in diameter and 150 um or over in thickness.

Applicable Standard:

. JIS R 6001-Abrasive Grain Sizes

Documents



http://avadocuments2026.com/doc/jis-h-0602-1990
http://avadocuments2026.com/doc/jis-h-0602-1990

JIS Hx0bO2 90 MW 4933608 0050529.7T M |

L
!

H 0602-1990

4. Pretreatment of Samples

The samples to be measured shall be polished the eurfaee to flat excellently
- with abrasives of alumina of particle size No. 600 to 1200 specified in JIS
R 6001 and shall be degreased and washed in water sufficiently and dried.

5. Measurement

The measurement shall be eendueted by DC four-point probe as follows.

(1) Circuit for Measurement Wlth DC Feur-—Pemt Probe The circuit for |
meeeurement with DC feur—peint probe ehall be as shown in Fig. 1.

~ Fig. 1. Circuit for Measurement with DC Four-Point Probe
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(2) Four-Point Probe As for the probe, the cemented tungsten carbide
- shall be used and worked in circular cone shape to make the tip
radius to 20 to 50 ym. The four-point probe shall be arranged on
a straight line with equal interval and the tip intervals shall be,
in general, 0.1 cm=+ 1.0 %, The insulation resistance between the -
probe assemblies shall be 10000 MQ or over. The force to be applied
on every four-point probe for measurement shall be 1te2'N {0,1+0,2kgf},

(3) -Constant Current Power Supply Device The current in measurement
- shall be determined by the resistivity, thickness, etc. of sample,
In order to ensure the measuring range of resistivity 0.001 to 6000 Q-
cm, the current in the range of 0.1 pA to 100 mA is necessary.
As for the fluctuation of current in measurement, =+ 0.05 % is desirable.

(4) Potential Difference Measuring Device The digital potentiometer shall
be used. In order to measure the total ranges of resistivily and
thickness of samples, it shall be able to measure the potential difference
in the range of 0.1 to 50 mV and able to deteet the fluetuatlen of

0.00 § of maximum value to be meausred.

The input impedance of device is desirable to be 10" Q or over.

(5) Meaeurulg Method Contact the four-point probe by pressurizing with
 the surface of sample perpendicularly, flow the current I (A) through
the outside point probes and measure the potential differenee vV (V)

between two point probes in inside.

Further, measure by eenrertmg‘ pﬂl&l‘i’t}? and take up the mean
velue. -
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