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Low-Noise and High Efficiency Sinusoidal-Waveform-Drive IC for Brushless Motors
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Abstract

Brushless motors can be driven with low noise when sinusoidal-waveform drive is applied, but distortion of the drive waveform is
a problem since it becomes the cause of noise. We have analyzed the association between the resolution and the distortion of
sinusoidal waveforms, and developed a new technology to reduce the distortion effectively even at low resolution.

Also, phase control of the drive voltage is an important factor to drive motors with high efficiency. We have developed the technology
to control drive waveform automatically at low cost by detecting the coil current phase from the ground current, and the technology to
keep high efficiency of driving fan motor by a specific phase-adjustment method which uses the motor rotation speed information.

Finally, by applying these new technologies for IC design, it becomes possible to develop a highly efficient brushless motor with

5 to 10 dB lower noise than the existing rectangular-waveform-drive motors at comparable cost.
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Fig. 1 Structure of fan motor
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Fig. 2 Resolution and quantization of waveform
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Fig. 3 Resolution and content percentage of high order components
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Fig. 4 Acoustic noise
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Fig. 5 Phase adjustment control
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Fig. 6 Current waveforms

gbooboboooboobobooobobobooboo
gbooboboooboobobooobooboboo
gbobedbDalbOnogoooADBOCODOOOOOO
gboooobobosbOOobOOoOoOObDOADCODOOO
gbobooooecOpb0ObOOoboOobDOoboOoOoOoOoOoO
gboobobooobooboboobooboboo
goooboobooobooboooobooooboboog
gbooooooooboobaon

gboobobooobooboboooboobooboo
gboobobooobooboboobooboboo
goboobobooobooboboooboobobooo
gboobobooobooboboobooboboo
goboobobooobooboboooboobobooo
gboobobooobooboboobooboboo
goboobobooobooboboooboobobooo
gboobobooobooboboobooboboo
goboobobooobooboboooboobobooo
gboobooooobooboboboooooboonog

43 000O0OOO0ODOOODOOO
200000o0oboobouoboobooboobOobo
gbooooooooooboobobob
goobobbooooobobobooooobbbog
gbooboobooobooboboboobooboboboo
ggobboooooboobbooooobobbooog
gbooboobooobooboboboobooboboboo
ggobboooooboobbooooobobbooog

gbobooboboooboboo2200000000000 0
gboobdobooobooboboooboobobooo u
gbooooooooobobon H

oode0ODO70D0OOO0O00O0DODOOOODOO
gobooboooooooboooboovobooooVve
gooooogobovoooooov,0obooobOoRrOoO
gobooboLoboooboobiobobobooboboobo
oboobdoboooboobobooobooboboo
gboooooooboob

gbooboooboobooboobooveoooo
glioooooboooboboooboooboobbooooo
oboooooboobooboveoboobooboo
goboooobigooooboooboobbooooo
gbooooz2000boobobooobooboobogoooRr
goboobooLoooooooovebooboooo
000000000 0DO000O0Oe0OOODODODO
OoOo0obooOCbOedOdODOOOODODOOOOODOO
gobooboooboobooobooborocobooboobo
goooon

gboobobooobooboboooboobooobog
gobooboooboboooboooboobooborgbOo
oboobdoboooboobobooobooboboo
gboooooooobooboobo

ooo |

\\ ;‘\i ooo ]_

/
200 400 600 800 1000 1200

000000 [mind

070 0DO0OO0O0OO0ODOOO0ODO
Fig. 7 Relation between phase shift and speed

25



166

Panasonic Technical Journal Vol. 55 No. 3 Oct. 2009

gbooobobooobooboooboobooobooboon
goooooobobooobobobobooboboo
goooboobobooobobobooboboboboo
goooooobobooobobobobooboboo
goooboobobooobobobooboboboboo
gooooooboboooboboboboobobooo
gooooboooood

44 0000
gbotbz220gpooboooobobooboobooooo
gooooso@ooOooOooooooobooooDooog
ggobooboobboboboobooobooba

90

80

70

60

50

00 [%)

40

30 3

-o--' 000ago

20
—8— (OQ00oOooooooa

10 --&-- 00O0O0ODDOOOO

I I

0 200 400 600 800 1000 1200
0ooooo [mind]

o8O 0000

Fig. 8 Comparison of efficiency
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