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The use of quasi-harmonic signals is one of the efficient methods for increasing the performance attributes
of switching oscillators. The power of the higher harmonics of a 4-step quasi-harmonic (QH) signal amounts to
approximately 1%, while the number of the higher harmonic closest to the first harmonic is equal to 15 (see [1]).
An optimal method of generating a QH signal is the formation of the signal on the basis of Walsh functions, the
output voltage being determined by the expression (see [1]):

tout (0)- (Miwal (1. 0)+ Y5wai (5, 0) + YOwai (9, )+  wai (13, 0)) E. (1)

where wal(i, 9) are Walsh functions; Yj are expansion coefficients.
Using the multiplicativeness of Walsh functions, we represent Eq. (1) in the form

tfout (6) » NCE wal (1, o) { I+ tfi[l + iV,wal(s, 0)] wal (4, 0) + Mswal(s, 0)}, 2

where No~YX N\=Ys/YX M«y wys; IVj=*yaly,, whence ablock diagram derives for an oscillator (Fig. 1) which
generates a QH signal having the frequency/ (see [2]).

The difference between the time delays of the signals from SAL, SA2, SA3, as well as the nonidentical
electrical length of the paths of the signal having the frequency 4f9lead to nonfulfillment of Eq. (2) and to the
appearance of distortions. The effect of the first cause on the magnitude of the distortions is well known (see [4])
and may be compensated by choosing the phases of the output signals of the control circuit.

Let us consider the influence of the second cause. The output voltage of SA3 is added to the supply voltage
of SA1 directly (Fig. 1), as well as in the capacity of a component of the output voltage from SA2. In the presence
oftime delays in the circuits of SA2, the shape of the oscillator output voltage will be distorted (Fig. 2d). The signal
Uat at the output will be represented as the sum of an undistorted 4-step signal under these conditions (Fig. 2c)
whose spectrum dose not contain harmonics having the numbers 3-13,19-29, etc., (see [5]), plus a pulse train U*(0)
(Fig. 2e); the amplitude of the pulses is equal to EN3 and their length is determined by the time delay between U3
and U4 (Figs. 2a, b).

The expansion of U*(0) into a Fourier series yields the following equation for the amplitudes of the
harmonics:

<W-i #ai-i/*/iaBsin 1125—1) W 2 Isin [(2k—1) n/2] sin [(26—1) jild] cos [(2*—1) jils],  (3)

where 2f—1” 116r+ 13, r=o0, 1, 2...

An analysis of Eq. (3) shows that the equality of the electrical length of the paths of the signals having the
frequency 4f from SA3 to the supply circuit of SA1 is subjected to very high requirements. Thus, in order for the
harmonics having the numbers 3-13 to reach a level of —35 dB the value of §8 must not exceed five degrees in
modulus. This conclusion is valid both for positive and negative values of the quantity <€s - that is, both for the case
of the delay of U4 relative to U3z and for the case when U4 leads U3

It should be noted that the distortions considered cannot be eliminated by choosing the time arrangement
of the output signals of the control circuit. When necessary, the reduction of the indicated distortions is achieved
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