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Abstract - This paper describes Data-Weighted-Aaveraging(DWA) algorithms for multi-band-pass AXAD
modulators. First, we propose application of multi-band-pass AXAD modulators to harmonic distortion mea-
surement. Then, we present DWA algorithms for two types of multi-band-pass AXAD modulators, and we show
their effectiveness by Matlab simulation. We also show application of our multi-band-pass DWA algorithms to

single-band-pass AYAD modulators whose center frequency of the signal band is not one-fourth of the sampling

frequency; its effectiveness is also verified by Matlab simulation.
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Fig.1: AYAD modulator structure.
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Fig.2: Multi-band-pass AXAD modulator I.
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Fig.3: Multi-band-pass AXAD modulator II.
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Fig.4: Switched-capacitor segment DAC with

multi-level resolution.
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Fig.5: Switched-capacitor segment DAC in a ring form.
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Fig.7: Lowpass DWA algorithm operation example.
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Fig.8: Highpass DWA algorithm operation example.
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Fig.9:0 Proposed multi-band-pass DWA algorithm I

operation example for N = 4.

0000000000000000000 Matlab
000000000000.000030000 ADC
0DACOOO,00000000 (1)0N=4000
00000000000000 AXADOODOOOO
00.0000,bACODOD0000000O0O000 3
00000000000 (00000 ADCOOOO0
oo).
() 00000 DACOOOODDO.
(i) 00000000000000000000 DAC
oooooo.
(i) 000 00000000000000000 DAC
00000 DWAOOODOOOOOOODO.
010000300000000000000000
SNDROOOODOOOO0OD000000000. DAC
000000000000000000000 SNDR
00000000,000000000000000
000 SNDRODOOOOOOOD.
(0100000000 120000000 DWA O
000000 SNDRvs OSR 0000000000
DACOOOOODDOOOOODDOOO0O0ON))

4/6



. 2
Ain +O -Z

. 1+27°
T 4th order

Power [dB]

1 (b)

o 0.2 04 0.6 0.8
Frequency(Fin/Fs)

SNDR vs OSR

—e— Ideal
—=— DWA DAC
V__DAC Nolinearity

80

SNDR [dB]

2 3 4 5 10 11

6 7 8
OSR [2"]
0 10: () 00000000 AXADOOO I (N = 4).
(b) 000 D0D000.(c) SNDR vs OSR.

Fig.10: (a) Multi-band-pass AXAD modulator I

(N =4). (b) Output spectrum. (c¢) SNDR vs OSR.
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Fig.11: Proposed multi-band-pass DWA algorithm IT

operation example for N = 4.
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