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Abstract

The frequency modulator and demodulator of the DC signal were made by using phase locked loop
IC. The usual audio tape-recorder connected with the adaptors could record and reproduce the DC
signal as like the instrumentation tape-recorder. The drift, distortion ratio, and the linearlity of the
output of the recorder were measured. The ratio of the signal to noise (S/N), output noise and the
output voltage of the recorer were 55dB, 1mV, and 0.6V r.m.s., respectively. These values were

similar to those of the instrumentation tape-recorder.
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Fig.1 Internal organization of the constructed adaptor
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Fig.2 Block digram of phase locked loop,
PC: Phase comparator,LPF: Low pass filter,
DC AMP: DC amplifier, VCO: Voltage con-
trolled oscillator, f,: The frequency of the
input signal, f,: The free running frequency
of VCO, and V,: Error Voltage.
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Fig.3 Connection diagram of phase locked loop IC.
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Fig.4 Bias control circuit. (a) Emitter ground
amplifier (b) Source follower
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Fig.5 The frequency characteristics of the mag-
netic recording tape. Filled circles are the
measured points, and the solid curves are
smoothly drawn by connecting the measured
points.
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Fig.6 Free running frequency against the VCO.
Control voltage f, is the running frequency of
vanishing input signal. Filled circles are the
measured points and the straight line is drawn
by connecting points.
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Fig.7 Low pass active filter. Fig.8 Frequency characteristics of low pass active

filter. f. is the observed cutoff frequency
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Fig. 9 Equivalent circuit of the constructed adaptors. Sy, Si» and Sy, are rotary switches.
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Fig. 10 Drift characteristics (a) about 3 minutes
after turn on. (b) about 30 minutes after
turn on.
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Fig. 11 Reproduced output voltage against to the
input signal through the recorder. Filled
circles are the measured points and the str-
aight line is drawn by connecting the points.
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Fig. 12 Distortion ratio of the tape-recorder con-
nected with the adaptors. The input signal
is the sinusoidal wave of the frequency f.
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Table.1 Characteristics of the tape recorder(TC-8750-2) connected with the adapters and
instrumentation tape recorder (DFR-3415)

Tape recorder (TC-8750-2)
connected with the adapters

Instrumentation tape

recorder (DFR-3415)

|
|
frequency of carrier wavel 31KH:z { 18KHz 9KH:z { —
frequency characteristics' DC-4.7KHz | DC-2.3KHz | DC-1.2KHz ‘ DC-5. 0KHz
maximum output } 0.56Vrms ‘ 0.60Vrms 0.55Vrms ’ 0. 70Vrms
distortion | 0.5—2.0% | 07— 15%
| s6dB 55dB | 5148

S/N !SMB

output noise

within 1. 0mVrms

’ —
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Fig. 13 Example of the original input signal and
output signal through the tape-recorder con-
nected with the adaptors.
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