2004—SLDM—116 (23)
200471022

#HEEA EHLES2E HERE
IPSJ SIG Technical Reports

ARG N T LYz —Y U ERZ AV D RS

ZH B AN B e BN AR R’
THEBRKRELHEM T 184-8584 B ATHR/ N AR EFET 3-7-2
TEBARTRYR - L U RV ALY T243-0036 HE)REATHES 422-1
E-mail: T yasuda@hosei.acjp, I kimura_takashi@ti.com

HHEL ARIXTIE. AT b T LV z—E U V%AV DREIEREZBRET S, FHRUL. AF FS L2
=TI IV HEAREETOE— 7 LALVERER L, BICER SN ERRERBICH L THLEEOSRES T
RBLTH2LOTHD, RIELAETANF v 7T, #8630 D BEIERICH L THEAMETOE—2 L~UL2s 15dB
B Ehiz, £72. THD BL U SNR DRIEMIZZNLFN 02%FB LT 102dB Thot=, DT R bF v 7L, 2V
HE—ERTHETRETH S,

*¥—U—F Class-D, Amplifier, spectrum shaping, Audio

A class-D amplifier using a spectrum shaping technique

Akira Yasuda' Takashi Kimura’ Koichiro Ochiai’ and Toshihiko Hamasaki®

T Faculty of Engineering, Hosei University 3-7-2, Kajino-cho, Koganei-shi, Tokyo, 184-8584, Japan
1 DCES Analog Design Department, Texas Instruments Japan Inc. 422-1, Hase, Atsugi, Kanagawa 243-0036, Japan

E-mail: T yasuda@k.hosei.ac.jp, I kimura_takashi@ti.com

Abstract In this paper, we propose a new class-D amplifier with a lower-frequency reference signal by using a spectrum
shaping technique in order to reduce an out-of-band noise, which improves an interference problem even when radio
equipment independently designed. The peak-level of the measured out-of-band noise is 15dB lower than conventional class-D
amplifier. The chip realizes THD of 0.2% and SNR of 102dB. The test chip can operate at single 2V power sup-ply.
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Fig. 1 Conventional Class-D amplifier.
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Fig. 2 Class-D amplifier using frequency-modulated

triangle-wave.
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Fig. 3 Block diagram of class-D amplifier using

closed-loop structure.
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Fig. 4 Block diagram of class-D amplifier using PN

signal as reference signal.
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Fig. 5 Block diagram of reference signal generator

using a pseudo-random generator.
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Fig. 6 Output spectrum of the PN signal using a
zero-order holder.
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spectrum shaping technique.
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Fig. 14 Measured common-mode wide-band output
spectrum of the class-D amplifier.
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Fig. 15 Measured base-band noise spectrum (input
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Fig. 16 Measured base-band spectrum for a 1kHz input.
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Table | Performance results

Power supply 2.0V (2.0-36V)
SNR (20kHz bandwidth )

with RSNDC 81.0dB@2V, 86dB@3V

with normal reference  91.0dB@2V, 102dB@3V
THD at 1kHz

with RSNDC 0.45%@80mW, Vdd=2V

with normal reference
Maximum output power
Efficiency
Switching frequency
Chip area

0.20%@90mW, Vdd=3V
0.41%@2V, 0.21@3V
381mwW@Vdd=3V
80%@maximum output
1.6MHz (0.3 - 3MHz)
1.2mm?
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