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Study on Noise Reduction of DLP Projector
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Dae Kyong Park and Dong Seob Jang

Key Words : Display(T] 2= & 8 ©]), Projector(X 2 3 E), DLP(Digital Light Processing),
DMD(Digital Micromirror Device)

ABSTRACT

For the evaluation of acoustic noise of a DLP projector, vibration and sound characteristics of a DLP projector were
studied. The acoustic noise of DLP projector could be classified into three categories, that is, the direct noise from a
body of rotation, the air-bone noise generated from turbulence or vortex occurred during cooling process and the
structural born noise produced by vibrating elements. Cooling fans and color filter wheel which rotates at 9000 rpm are
main causes of acoustic noise induced in DLP projector. Since the structure of an optical module in a DLP projector can
be excited by the excessive vibration of a color filter wheel, the structural design for anti-vibration should be considered.
To make a reduction of overall acoustic noise, the anti-vibration design and the enclosing structure have been studied

and applied to a color filter wheel.
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Fig.2 Acoustic Noise of Color Filter Wheel.
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Fig.3 Vibration of Wheel Holder Unit.
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Fig.5 Set up for detecting Coherence of both Noise and
Vibration in Optical-Base Module.
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(c) Coherence
Fig.6 Both Acoustic Noise and Vibration
in Optical-Base Module.
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Table 1 Specification of the Used Fan

Color Fan

Wheel Lamp2

pm 9000 3750 4260 2640 5280

Size | ¢ 55mm 50mm
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Table 2 Types of the Used Rubber
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Table 3 Results by Attaching Anti-vibration Rubber

Reduced values
Al Measured 33dBA
Calculated 3.0dBA
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Lamp 2 Fan 4.1 dBA
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Wheel Fan 4.5 dBA
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Fig. 13 Comparison of Noise by use of Anti-Vibration Rubber
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Table 4 Results by Attaching Anti-vibration Rubber

Reduced values
All Sources 0.9 dBA
Color wheel 4.8 dBA
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Fig. 14 Comparison of Noise by Sealing of Color Filter Wheel
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