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Fig.1 Typical ADC output power spectrum for a two-

tone input signal. Signal components are located
at wi and ws, while intermodulation components
are at mws +nwi (m,n =0,+1, +2,£3,...).
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Fig.2 An ADC test system using the coherent sampling

method. A signal generator for the input signal
and a pulse generator for the sampling clock are
synchronized with the same reference clock.
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Fig.3 ADC output power spectrum for a two-tone in-
put signal after a window function is applied.
The 3rd-order IMD components at 2ws — w; and
2wy —ws are hidden in the power spectrum skirts
of wy and wo.
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Fig.4 An ADC test system using the incoherent sam-

pling method. A signal generator for the input
signal and a pulse generator for the sampling clock
are not synchronized.
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Digital Code
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Fig.5 Principle of a conventional single-tone curve fit-
ting algorithm. The dots show ADC output for
a sinusoidal input and the solid-line indicates a
reconstructed sine wave using the curve fitting al-
gorithm.
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Table 1 Simulation results of our proposed multi-tone

curve fitting algorithm for a three-tone input
signal (input frequency known case).
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Table 2 Simulation results of our proposed multi-tone

curve fitting algorithm for a three-tone input
signal with Gaussian noise (input frequency
known case).
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Table 3 Simulation results of our proposed two-tone
curve fitting algorithm (input frequency un-
known case).
(a) In case that a conventional single-tone curve fitting al-
gorithm is iteratively used.

oooo ooo ooo
wi/ws | 22 x 1074 | 2,121 x 107% | 2.0 x 107*
wo/ws | 5.8 x 1074 | 5922 x 107% | 6.0 x 107*

Ay 1.0 0.9650 1.0
Ay 1.0 0.9670 1.0
6, 45.0 [deg] 59.1427 0.0
0> 90.0 [deg] 74.0683 0.0

(b) In case that our proposed multi-tone curve fitting al-
gorithm is used.

oooo ooo ooo
wi/ws | 2.2 x 107% | 2.200 x 107% | 2.0 x 107*
wo/ws | 5.8 x 107% | 5.800 x 107% | 6.0 x 107*

Ay 1.0 1.0000 1.0
Ay 1.0 1.0000 1.0
0, 45.0 [deg] 45.0000 0.0
62 90.0 [deg] 90.0000 0.0
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Table 4 Simulation results of our proposed two-tone

curve fitting algorithm when Gaussian noise is
added. (input frequency unknown case).

(a) In case that a conventional single-tone curve fitting al-

gorithm is iteratively used.

oooo ooo ooo
wi/ws | 22 x 107% | 2,120 x 1074 | 2.0 x 107*
wo/ws | 5.8 x 107% | 5920 x 107% | 6.0 x 107*

Ay 1.0 0.9650 1.0
Ay 1.0 0.9663 1.0
6, 45.0 [deg] 59.1427 0.0
62 90.0 [deg] 74.3681 0.0

(b) In case that our proposed multi-tone curve fitting al-
gorithm is used.

oooo ooo ooo
wi/ws | 2.2 x 107* | 2.200 x 107% | 2.0 x 107*
wo/ws | 5.8 x 107% | 5.798 x 107* | 6.0 x 107*

Ay 1.0 1.0011 1.0
A, 1.0 1.0001 1.0
0, 45.0 [deg] 44.8025 0.0
62 90.0 [deg] 90.2496 0.0
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