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The relationship between impurities remaining on polished substrate surfaces and device charae-

teristies was investigated with respect to Si substrates,

MOS diodes were produced on mechanochemi-

cally polished Si substrates and mobile ions having influences on the electrical characteristies of ‘the

diodes were quantitatively determined.
influence.

The results indicated that the Na®
The source introducing Na' ions onto the polished surface was determined and more

ions exert such an

effective mechanochemical polishing condition are proposed.
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Fig. 1 Measuring principle of TVS (Triangular
Voltage Sweep) method.
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Growth of Si single crystals

(Slicing)

(Lap!ping)
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Mechanochemical Polishing
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Visual inspection
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Making of MOS dicdes

Evaluation of MOS diodes
(TVS method)

Fig. 2 Procedure for experiments

Upper polisher

Si substrates (#37)

Carrior {Bakelito)

Lower polisher

Fig. 3 Simultaneous double sides polishing
machine used for production of sampies.
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Table 1 Polishing condition for §i substrates

M35 (1984)

Table 2 Production process for MOS diodes

Workpiece (100) surface Si (¢ 3")

Machine Simultaneous double side polish-
ing machine. (See Fig. 2)

Polisher Acrtificial leather (Politex
Supreme}

Polishing slurry Colloidal silica (100~200A 510
30 wt%, pil 10~11)

Polishing pressure | 100 gfem?

Relative speed 30 m/min
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Fig. 4 Structure of a MOS diode produced on
a polished substrate.

Table 3 Measuring condition of [-V charac-
teristics by TVS method.

Temperature of substrates 250°C
Sweep speed 5y 1072 V/sec
Range of hias voltages +5~—-5V
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Table 4 Calcurated results for number of mobile ions (Qd/g)
(Unit: x10%/cm?)

Location of [
measurement ;
Points 1 2 3 4 5 8 7 8 9 i Mean
Substrate i
No. ‘
K-1 2.6 45 43 2.8 2,0 12.0 6.3 2.0 1.8 4,24
K-2 2.0 2.0 2.3 2.0 1.8 12.5 4.3 1.8 1.3 .3
K-3 .8 1.3 1.8 1.8 1.3 1.5 1.3 1.0 1.0 1.3
K-4 Lo 1o 1.6 1.0 1.0 10 1.0 1.0 1.0 i.¢
K-5 1.0 1.8 1.5 1.3 1.3 1.3 1.8 1.5 1.3 1. 87
R-1 1.0 1.5 1.6 1.5 1.0 0.8 1.5 1.8 1.0 1.29
R-2 1.0 1.5 1.5 1,0 1,5 1.3 1.5 1.5 1.3 1. 84
-3 1.5 1.8 2.8 2.0 1.6 2.0 2.3 1.5 1.3 1.8
R~-4 1.0 ¢.8 1.0 0.5 0.5 1.3 1.0 1.0 0.5 0.84
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> 10%/cm?)

Fig. 6 Distribution of mebile ions measured in
a substrate (Sample: K.1).
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Table 53 Etch pits density in each chips (fem?®)
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16.1x 10
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3 O 0 0 1
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28 0 0 0 6. 3= 100
42 0 0 2. 0x 100
73 0 0 0 1,810
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Fig. 8 Colloidal silica gelled on a Si substrate
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