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Research Objective
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OUTLINE
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Research Background
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ADC Test Cost Using AWG
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ldeal and Real

ideal
| Sine wave |Test result
‘ AWG | 9<ADC | >
I f|in > T JinE E —
real
| Sine wave |Test result
‘ AWG | ><ADC | >

HD II
nonlinearity II | | L5 I I L >

fin fin

2017/3/21



8/26

Arbitrary Waveform Generator

AWG (Arbitrary Waveform Generator)
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OUTLINE

* Phase switching algorithm

2017/3/21



10/26

Our Preceding Study

‘Phase Switching Signal Method ‘
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Low-frequency Signal Generation with Phase Switching
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OUTLINE

* Proposed solutions and simulations
— High-frequency signal
— 34 and 5" harmonics cancellation
— Two-tone signals
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OUTLINE

* Proposed solutions and simulations
— High-frequency signal
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High-frequency Input Case

High-frequency signal = near the Nyquist frequency
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High-frequency Input Case

High-frequency signal = near the Nyquist frequency
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Algorithm for High-Frequency Signal
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Conventional High-Frequency Signal
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Proposed Signal

AWG 2
l’ --------------------- \\ Y(nTs) — alDin + aBDin
|
: I Din : ag, as 1,-0.1
N 4
D {XO = Asin(2nf; ,nT; + m/3) n:even
m (X, = Asin(2nf;,nT, — ®/3) n:odd
% %'_200
s . HD3 image
S . | cancelled

- Jalibill htladl ot (dd Ll )
0.04 0.06 008 0.1 0 0.05 0.1 0.15 0.2 0. 25 0.3 0.35 04 045 05
2017/3/21 time / s Normalize Frequency f/fs



19/26

OUTLINE

* Proposed solutions and simulations

— 3rd and 5t harmonics cancellation
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31 and 5" Harmonics Cancellation At Once
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Signal with 3'9 and 5" Harmonics
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3rd and 5t Harmonics Cancellation
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OUTLINE

* Proposed solutions and simulations

— Two-tone signals
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Two-Tone Signal Case
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Algorithm For Two-Tone Signals

[ Input ] [ Output ]
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Two-Tone Signal and IMD3
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IMD3 Cancellation
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OUTLINE

 Conclusion
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Conclusion

We have proposed high-frequency

low-distortion signal generation algorithms
with AWG.

Single-tone and two-tone signal generation
Need only for a simple analog HPF.
No need for AWG nonlinearity identification.
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Accurate measurement has
been very important from
thousands years ago

E=f #fi— by IRE®F
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