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Abstract

It is well known that the general metals have a lot of grain boundaries. The grain boundaries play
a negative role to increase the resistivity and to decrease the conductivity. The small resistivity and
the large conductivity have been a goal of the material scientists, and no signal noise, perfect signal
transfer, and the realization of the real sound are the dream of electronic engineers and audio manias.
Generally, oxygen free copper (OFC) and Ohno continuous casting (OCC) copper cables have been
used for the purpose of the precise signal transfer and low noise. However they still include a lot of
grain boundaries. In our study, we have grown the single crystal by the Czochralski method and suc-
ceeded to produce single crystal wires from the crystal in the dimension of 0.5%0.5%2500 mm. The
produced wire still possesses very good single crystal properties. We observed the structure of the
wire, and measured the resistance and impedance. Glow Discharge Spectrometer (GDS) was used for
analyzing the compositions of copper single crystals and commercial copper. Current-Voltage curve,
resistance, total harmonic distortion and speaker frequency response were measured for comparing
electrical and acoustic properties of two samples.
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Table 1. t&A Tel¢} dut F=l9] GDS A4

Element Single Cu (Weight %) Poly Cu (Weight %)

Cu 99.99 99.92

Ag 0.001313 0.00623
Al 0.000393 0.000426
Cr 0.000653 0.000536
Fe 0.002758 0.002752
Mg 0.000605 0.000659
Ni 0.000271 0.01378
P 0 0.00505
Pb 0.00082 0.00794
Sb 0.00011 0.0023
Sn 0 0.03049
Zn 0 0.0026
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