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In this paper, the band structural design that is typically in a line was arranged in
aring shape, so as to configure the high power LED lighting in such a way as to
form a concentrated light distribution angle of less than 15 degrees. The parabolic
aluminized reflector PAR38 that facilitates design using area and the area of the
optical system to the same extent, applied a multiple light-source condenser lens
optical system for the control of integration. The LED used here implemented a
single linear light source using ans LED module with ans LED, flip-chip
chip-scale package. The optical system was designed based on the energy star

Flip-chip standard.
Chip scale package
Luminous intensity distribution angle
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Table 1 Lens specification

Specification Surface 1 Surface 2
cc 0.00000 -0.53000
as: 7.29920e-008 -8.52080e-008
ass -8.64640e-010 6.21760e-010
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Fig. 3 Surface of lens
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Fig. 5 Luminous intensity distribution: reference angles 13°~50°
(energy star)

Table 2 The 1% simulation

Specification Surface 1 Surface 2
Curvature 0.016 0.25
Inner Diameter (mm) 15 11.67
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Fig. 6 Luminous intensity distribution of the 1% simulation
(Polar)
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Fig. 7 Luminous intensity distribution of the 1% simulation
(Cartesian)
Fig. 8 Radiant intensity chart of the 1% simulation
Table 3 The 2" simulation
Specification Surface 1 Surface 2
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Fig. 9 Luminous intensity distribution of the 2" simulation
(Polar)

Fig. 10 Luminous intensity distribution of the 2" simulation
(Cartesian)

Fig. 11 Radiant intensity chart of the 2" simulation
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Table 4 The 3" simulation

Specification Surface 1 Surface 2
Curvature 0.016 0.29
Inner Diameter (mm) 15 10.05
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Fig. 12 Luminous intensity distribution of the 3" simulation
(Polar)

Fig. 13 Luminous intensity distribution of the 3™ simulation
(Cartesian)

Fig. 14 Radiant intensity chart of the 3" simulation
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Table 5 Simulation data

The 1% simulation

Specification 0° 025 L | 0.5 Lyer
Luminous intensity angle (°) 0 2.06 4.13
Intensity (cd) 8,711 7,562 4,387
Energy star standard - 7,578 3,920~4791
Satisfaction - x O
The 2™ simulation
Specification 0° 025 L | 0.5 Lyer
Luminous intensity angle (°) 0 2.75 5.5
Intensity (cd) 8,709 7,243 4,306
Energy star standard - 7,577 |3,919~4,790
Satisfaction - x O
The 3" simulation
Specification 0° 025 L | 0.5 Lyer
Luminous intensity angle (°) 0 3.25 6.5
Intensity (cd) 9,298 8,271 4,601
Energy star standard - 8,080 [4,184~5,114
Satisfaction - O O
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Fig. 15 Mock-up lens

Fig. 16 Line type LED module
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Fig. 19 Luminous intensity distribution of prototype (Polar)
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Fig. 20 Luminous intensity distribution of prototype (Cartesian)

Table 6 Measurement data of PAR38 prototype

Specification 0° 025 Zer | 0.5 Lt
Luminous intensity angle (°) 0 35 7
Intensity (cd) 8,107 7,067 4,189
Energy star standard - 7,053 3,648~4459
Satisfaction - O O

2 F3 HZ4L 7°% 5= 4,189 cdolth. o] HoJEE oA~
B} 7|20 2 nlwa] BekS w 0.25 HZY) 7]&A]<l 7,053 cd2}
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