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Research on calibration of arbitrary waveform
generator based on predistortion algorithm
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Abstract : Because of the characteristic of generating any signal programmatically, the arbitrary waveform generator is an ideal signal
source in the study of signal and system, so it is very important to traceable calibration. In this paper, a calibration system consisting of
arbitrary waveform generator, cable, adapter and digital oscilloscope is constructed. The traceable calibration of arbitrary waveform
generator is realized by using predistortion algorithm. The predistortion calibration method is based on the idea of compensation. Firstly,
a simulated ideal signal is loaded to arbitrary waveform generator, which can be traced by oscilloscope. The measured signal contains the
distortion of arbitrary waveform generator and transmission device. This distortion can be calculated by the difference between the
measured signal and the ideal signal. According to this distortion, the ideal signal loaded to arbitrary waveform generator is adjusted,
and finally it is realized that the traceable calibration of arbitrary waveform generator, and makes the signal input to oscilloscope become
an ideal signal. In practice, this is an iterative process. In this paper, the condition of the end of the iteration is designed, that is, until
it is close to the measurement accuracy of the digital oscilloscope. In order to verify the validity of the calibration method, this paper
loads 50 sine waves of equal amplitude and constant phase into arbitrary waveform generator. After three iterations, the maximum relative
error is reduced from 10.408 9% to 2.305 3%. This shows that the calibration method studied in this paper is effective. After
calibration, the signal source system of arbitrary waveform generator can be used as a standard signal source for the calibration of
measuring instruments.
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Fig. 1  Arbitrary waveform generator system
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Fig.2 Block diagram of calibration system
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Fig.3 Flow chart of pre-distortion algorithm
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Fig. 4 Picture of Experimental measurements

[ IR, SEORIT, XF 200 0E 5% 05 5 2R 4T 4 Yl i, 3 I
g BEALPE . 50-tone Y 22500 1E 5% 45 5 W 4 X6 12 22 19 B
KA HT 0. 001 FEF] 0. 000 230 53 V, HAHRFR 22 B KAl
i1 10. 408 9% &3 2. 305 3% , LT TS S . A

W 1 iR,
%1073
104 oideal
*e®.® #ml
102} PR XXX"X em2
kxo o x: . XX 5"”‘%‘""'“‘. XX x x +m3
10 : e AOCO0COC0MNC0N00C0N0000  x M4
> 7 HEoR L ST
2 98+ *x g+
E Sk *“*m*ﬂ " ++ ++++
5 o6l * e
<
S o
94} *
* *
921+
9L *
8'80 1 2 3 4 5 6 7 8 9 10 11

fMHz %104
K5 50-tone 3 AR 5 I TSR FLAL B1US 1A 1]
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after pre-distortion processing
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Table 1 Maximum absolute error and relative error of
all sinusoidal waves between 50-tone measured signal

and ideal signal after predistortion processing
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