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Laser Scan Ultra Compact Projector
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Abstract

Recently, several micro projectors had been launched
and got attentions from the market. And, the expectation
of the market is growing. Konica Minolta is developing a la-
ser scan ultra compact projector module. Laser scan type
has several advantages over other types; compact size, low
power consumption, focus-free, and wide color gamut. By
using Konica Minolta’s unique high-speed piezo-electric
2D-MEMS scanner, the projector module can have very high
resolution as XGA. In this paper, several important points in
designing the optics of the laser scan projector are dis-

cussed.
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Fig.1 Operating principle of laser scan projector
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Fig.2 Laser spot movement locus
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Table 1 Features of laser scan projector

Features Reasons
Ultra compact size No need for projection lens
Focus free Beam property of laser
Wide color gamut Use of laser sources
Low power consumption Laser off when “Black”
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Table 2 Examples of projector specifications and MEMS-laser specifications

Resolution HVGA VGA XGA
. Horizontal pixel 480 640 1024
Projector Vertical pixel 320 480 768
specification Throw angle (degree) o 30 30 30
Frame rate (Hz) fy 60 60 60
Horizontal scan ratio Ky 0.9 0.9 09
Design Vertical scan ratio Ky 0.8 0.8 0.8
parameter Resolution coefficient o 100 100 100
Blanking time ratio B 0.5 0.5 0.5
Horizontal scan angle (degree) +6, 8.33 8.33 8.33
MEMS Vertical scan angle (degree) +6, 5.00 5.63 5.63
Minimum mirror diameter (mm) D 0.58 0.77 1.23
Horizontal resonance frequency (KHz) iy 12.00 18.00 28.80
Laser Modulation frequency (MHz) i 18.4 36.9 94.4
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Table 3 Two examples of laser wavelength and power

Example 1 R G B
Wavelength(hm) 660 530 440
Power(mW) 576 127 86

Example 2 R G B
Wavelength(hm) 630 530 470
Power(mW) 16.4 107 113

BRI, MBRER 70 277138, L—F—%5
WA T 2 LERH B, L—F—DOEFEE I T O
TRDOEN B, HiBDTable 2 12 L — — (T L5 7 B E)
MBI OWTHEB L TH B,

(RN ) = (R B) < (7 L — L L — bify)

(77 % v 7 WEEI G By

4 EEEEBEEMEMSIZ—ZRAW
L—v—E&al@ 8707 %

ZIT, aZ A I NI DBELTLL L —Y—iE
HROB/NMITaY 2 7 €Y 2 —)LIZDonT, e
WD WTHNT %, Fig3 lda =2 3 /L& DikfE
MOGHTH S, DL —F—, JH¥EFE T, MEMSS
T EUNEI Y U DKRKE ZH40x20x7 (mm)
V)N ZEBIL TW 5,

Fig.3 Prototype of ultra compact projector module
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Fig.4 Concept model of ultra compact projector
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Fig.5 2D-MEMS scanning mirror
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