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Development of 1-bit signal processing system using low cost evaluation method
of Delta Sigma modulator
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For 1-bit signal processing circuits, it was confirm that the method of

realization by combination of the circuits of the basic minimum configuration unit was not effective

in terms of circuit scale and accuracy, but the method of realization by the circuits of collective
configuration of all functions will be a possibility of practical use. For the optimum design of
the Delta-Sigma modulator, it was confirm that the proposed design of the third-order Delta-Sigma
modulator by using the GA algorithm was effective. For the problems of the implementation, it was
confirm that the low cost evaluation system of the Delta-Sigma modulator using 1-bit signal was
realized with FPGA and PC without using an extremely high cost analog oscillator, and the proposed
evaluation system will be useful for the developed 1-bit signal processing circuit.

AZ FPGA 1



AD

AD

AY
AY AY 1

AY 1
AY 1

AY 1

AY 1
AY 1

AD AY

AY

@ 1 AT 1

1

2 Az
SA  Simulated Annealing GA Genetic
Algorithm

® FPGA
PC FPGA
AT 1
AT
AT Ic

@ A
@ 1 FPGA

1 FPGA



@ As SA oA
MATLAB AS
(@) AZ
(b) SNR
1.5dB
120 -
1o P e
100
90
80
z 70
= 60
% 50
40
30
20
10
®0 o1 02 03 04 05 06 07 08 09 1
Input Level
@
(©) AS
PC
A
16
FPGA DDS
A
DUT
FPGA
FPGA
PC
FFT
DUT SNR
FPGA AS
FPGA
1 AS
DUT

SNR [dB]

GA

AY

AY

SNR 5dB
AY
120 - S —
e
100
90
80
70
60
50
40
30
20
10
UO 01 02 03 04 05 06 07 08 09 1
Input Level
(b) SNR
DUT 1 FPGA
FPGA
DUT
DUT
1 1
1 AY
DDS
1
DUT DUT
PC
AY IC 17
A IC



A

S,
)
ad
(]
—
g
P4 A
fes)
o
=z
wl

= = = = = =

NN N N NN

= w (<] ~ o o
>

-
N
w

0 100 200 300 400 500
Input Frequency [Hz]

AZ

Yoshiaki Otsu JunyaHattori Satoshi Hirano Tomio Goto High-Precision Evaluation
System Using High-Order Digital A ~ Modulator for Digital Audio System Consumer
Electronics (GCCE), 2018 IEEE 7th Global Conference on 2018 pp.499-500
DOI: 10.1109/GCCE.2018.8574658

Kenta Tsuge Yoshiaki Otsu Satoshi Hirano Tomio Goto Evaluation system for digital
audio system under variable conditions Consumer Electronics (GCCE), 2017 IEEE 6th
Global Conference on 2017 pp. 1-2

DOI: 10.1109/GCCE.2017.8229310

Kenta Tsuge, Kazuya Okuma, Satoshi Hirano, Tomio Goto Evaluation Method by
High-Speed 1-Bit Stream for Digital Audio System Consumer Electronics, 2016 IEEE
5th Global Conference on 2016 pp.1-2

DOI: 10.1109/GCCE.2016.7800457

Yoshiaki Otsu JunyaHattori Satoshi Hirano Tomio Goto High-PrecisionEvaluation
System Using High-Order Digital A X Modulator for Digital Audio System IEEE 7th
Global Conference on Consumer Electronics (GCCE2018) 2018
, , lbit
2018
s s , , 1
2018
Kenta Tsuge Yoshiaki Otsu Satoshi Hirano Tomio Goto Evaluation system for digital

audio system under variable conditions IEEE 6th Global Conference on Consumer



¢y

@

Electronics 2017
AY —
— 2017
FPGA A
GUl 2017

AX
1 2017
Kenta Tsuge, Kazuya Okuma, Satoshi Hirano, Tomio Goto Evaluation Method by High-Speed
1-Bit Stream for Digital Audio System [IEEE 5th Global Conference on Consumer
Electronics 2016
, , AX

- 2016



