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Abstract: In this research a ring light was developed so that a partial shadowless shooting for the
patient’s affected area at the medical treatment room and surgical operation room using high luminance
light emitting diode (LED) for which attention is being paid as new lighting parts for medical purpose.
LED which was applied to the development used high luminance three color LED for full color for which
various color materialization and the adjustment of radiation intensity are possible and we can get white
light in order to emphasize the delicate expression for generic tone of shooting object, strong highlight,
simple shadow and three dimensional effect at the time of close-up shadowless shooting of the affected
area. And at the time of design of ring light, the characteristics of LED and the loss of light at the time
of penetrating light diffusion PC were considered so that intensity of illumination for over 150 Ix can be
obtained. The result of measurement of the intensity of illumination of the ring light that was developed
revealed that maximum intensity of illumination of 2257 Ix was obtained, while smoke index was
measured to be maximum 78 Ra in the case of Red(50%) Green(100%) and Blue LED(60%). We could
confirm that response speed was also very fast as 1.72 ms.
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Table 1. Characteristics of LMTP50SPRGB (LUMIMICRO Inc.).
Parameter Condition Min Type Max Unit
19 - 2.3
Forward voltage IF=20 mA/each chip 3.0 - 34 A\
3.0 - 34
50
Reverse current VR=5 V/each chip 50 uA
50
620 625 630
Dominant wavelength IF=20 mA/each chip 520 525 530 nm
450 455 460
400 600 -
Luminous intensity IF=20 mA/each chip 900 1200 - mcd
100 200 -
g2 A ANE (halogen lamp)?t Z#F=upAE (plasma LEDE AR&atch thekst AA £33 33 24 o)
lamp)E& F2 Algsta v AAey F FHhe + /1533 LED setg EF HEAS W wAZFs
ol 3 AZF o= el o] g Wi AdS 4 JdE full colord 1FE= 34 LEDS!
B oolyel oA wAstE yEs wrd g ols] 1 LMTP50SPRGB (Lumimicro Co,. Ltd., Korea)E& X
84 8 S Ui 257 AR R olE A "ete 5A4S EAE & & 14 YERT
3t7] 918 Fagk W2 Qe =W 7
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Fig. 3. Circuit of boost SMPS (11 V).
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Table 2. Illuminance and color rendering index.
Pattern Volume - Number Illautmégag;m rey(;é)é?irng
R(%) G(%) B ey
0 100 100 35 216.7 36
1 100 100 100 225.7 41
2 100 100 80 224.6 46
3 100 100 60 219.7 36
4 100 100 40 212.6 36
5 100 100 20 208.3 44
6 100 100 0 205.1 I5
7 100 70 100 193.8 36
8 100 70 80 189.7 42
9 100 70 60 183.4 12
10 100 70 40 180.8 13
11 100 70 20 173.1 24
12 100 70 0 168.5 55
13 100 50 100 157.8 14
14 100 50 80 153.4 18
15 100 50 60 152.1 27
16 100 50 40 145.8 -
17 100 50 20 137.2 5
18 100 50 0 134.4 11
19 70 100 100 217.2 29
20 70 100 80 216.6 35
21 70 100 60 211.1 55
22 70 100 40 206.2 956
23 70 100 20 197.3 57
24 70 100 0 195.9 71
25 70 70 100 184 29
26 70 70 80 180 36
27 70 70 60 174.6 47
28 70 70 40 169.6 34
29 70 70 20 164.3 39
30 70 70 0 157.6 74
31 70 50 100 149.9 20
32 70 50 80 143.9 25
33 70 50 60 140.1 37
34 70 50 40 136.1 3
35 70 50 20 1215 14
36 70 50 0 121.8 16
37 50 100 100 207.1 10
38 50 100 80 204.9 14
39 50 100 60 200.1 78
40 50 100 40 192.7 74
41 50 100 20 186.1 41
42 50 100 0 182.2 47
43 50 70 100 174.1 13
44 50 70 80 169.9 19
45 50 70 60 164.1 30
46 50 70 40 158.3 64
47 50 70 20 149.9 60
48 50 70 0 148.4 67
49 100 0 0 55.3 10
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Fig. 5. Interface circuit.
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Fig. 6. Measurement curve of response time.
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