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Figure 15. Quadrature Oscillator

The triwave oscillator comprises an AD630, which alternates the
sign of the 1.8V reference from one of the AD639s to generate a
square-wave output of + 1.8V amplitude, and an integrator
formed by R1, Cl and the op-amp, which generates the triwave.
The amplitude of the triwave is determined by the ratio of R3
and R4, and is nominally +1.845V, 2.5% higher than needed at
. the inputs of the AD639s, providing the adjustment range needed
to minimize distortion. In many applications, all adjustments
can be eliminated; to do this, make R3 =R4=>5k(}, omit P2,
P4, RS and R7 and replace P1, P3, R6, and R8 with short
circuits. The frequency is nominally 1/4C;R;, and is 1kHz wg

DAC.

Figure 16. Top Waveform: Difference Voltage Between
Triwave and Squarewave. Bottom Waveform: Resulting
Output

The sine output is generated using the triwave directly. P1 and
P2 should be adjusted using a spectrum analyzer for minimum
odd-order and even-order harmonics, respectively. The cosine
output is generated by using the difference between the triwave
and the square-wave, shown in the upper waveform in Figure
16. This composite voltage first generates a sine-function over
the range 0 to + 180°, then over the range 0 to — 180°, to produce
the function shown in the lower waveform, which can be seen
to be 90° out of phase with the triwave. The complete set of
waveforms available from this generator are shown in Figure 17.
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Figure 18. Spectrum of Cosine QOutput at 1kHz

P3 and P4 are adjusted for minimum odd-order and even-order
cosine harmonics, respectively; Figure 18 shows the cosine
spectrum for a well-adjusted circuit.

Due to the-finite transition time back to the baseline in the
drive voltage to the cosine generator, a brief spike occurs at the
zero-crossing of this output. The frequency components will be
beyond the bandwidth of the output amplifier in the AD639,
and the energy contained in these spikes will not generally be
troublesome. They may be further reduced, if necessary, by
adding a capacitor between pins 14 and 15, to roll off the AD639
output response.
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