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A Study on the Reliability of
a Shipboard LED Dome Light

Woosung Kim

Division of Electrical and Electronics Engineering

Graduate School of Korea Maritime University

Abstract

Recently, the current characteristics of LED is important which is
widely used in the kinds of display devices or lighting market. To
develop this LED Dome Light, a LED dome light of ship using by
reliability was investigated. Experiment 1s to identify the current
characteristics Bare Chip of GaN according to the temperature. It
was found that the VF(Forward Voltage) and luminous intensity were
getting down when temperature increased. The wavelength of Blue
chip was shifted long wavelength. Consequently, It was found that
temperature of LED PN junction need to LED PN junction with less
than 80 degrees and It should be that LED Dome Light's internal

temperature designed below 50 degrees.

LED Dome Light were designed to the following specifications. A

LED spec of LED Dome Light was designed with luminous intensity



of 7[cd], color temperature of 6000 + 500 [K], Chip Q'ty of 3,
Forward voltage of 3~3.2[V] and input current of 60[mA]. Also,
upon investigating the thermal distribution of the unit module through

a experiment of thermal for LED dome light.

In this work, LED Dome Light regarding reliability analysis for the heat
and vibration and when LED Light applied to a vessel resulting from an

analysis of optical characteristics of the time.
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AANRe] £ AAE] APA olde] JdFe AANAY, EE FEAC

F3tele Ae HA o= 3 Al dA(Pre-conditioning), Alg ol AlAIFE] A
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e

SHAHE 3old= %27] =H(Initial examination and measurements), S8 F o] A]
AFel wA= s A7 s AAlES 8 A =FA7IE AE
(Conditioning), Al@x71o] =Fd F AAFS SAS S4s7] oA A 3HA]7]7]
AgtA g -2 (Recovery), Ald 5 AlAFY e FHE It HF54 (Final

examination and measurements)®]
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2.2.3 A=A
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(Vibration

<3|
=]

7P IR E A

Aoz 0.06“ A= H(peak-to-peak) &S zt

1

(Vibration Test, Fatigue)

=g

k<3|

Mil Std 883 Method 20059 3%t} %
A17]

1= peak 7}

I 2715 A]

o

R

©

1
R

Test, Variable Frequency)©]

o o
A4

273

-
B
N

o

s

}= peak 7150w 423

o =
5 ©°

pi

shth. Mil Std 883 Method 2007

2 33
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&
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2=
YL
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20914 2000[Hz]AFololl A &1
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a. A% g =228, Mil Std 883 Method 2005
b. 7} F34¢ AEA1E, Mil Std 883 Method 2007

AEe A Al 2ol U838t peak 71E5S Zhe IS 1Fe] e =

Sol =F¥ch AEL X, Y, Z wgow 77t HA3 32+/-8 A7 FEojof
A F 96AIF o] Theafof gtk o2 gk Aol A AR Thsd X

obge} A} AEFS 0.06% +/-10[%] Hx=2l Hdl(peak-to-peak) &S ZEAL;

EX A3 27 Table.d o 26t peak 7FES 2k b 237 50| w2HT)

Test Condition Stress Level (g)
A 20
B 50
C 70

Table.4 Test Conditions for the Vibration Fatigue Test
per Mil-Std-883 Method 2005

(2) 7PAF3 AE5AIY (Vibration Test, Variable Frequency)

7P FukgE 20904 2000[Hz]l Atolelld di=f =1 gezow Wsgit)
20-2000[Hz]19] A Fup¢ W9lel 20Hz2 9] 3 Ax 48& s ¢ Hrh
X, Y, Z 3o w 747} 43] gy, F 123] £8o] Fasit Y =2
Table.59} #t}.
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Test Condition Stress Level (g)
A 20
B 50
C 70

Table.5 Test Conditions for the Vibration Fatigue Test
per Mil-Std-883 Method 2005

2.2.3.3. 239 &&

olust AFEAPIE AFo] FRY Fol= Ao, gl=, Bele] RS 1000
A 20z Fas, vige stjsiAy S glol AAlslolol @tk AW Fol w5
7] ol v B Ao, P=, % ;

Fatelop @tk #7149l 54 ZAL ABAY Fol WAL S vk

olo] £AS oWl AR ¥ uFoR 7h
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32

ATl R e e AF54 £ JA LED Bare chipe A3
o1 ELT-10005 o]&dto] &o] w& F54 4 A skgleh WA o] wE
LED Bare chip9] 545 dolrr] fal 25[C1, 85[T1, 100[T], 125[TC]= ¥3}A|
Zth ZdolE9l 2%7} LED Bare chipdl H3|A == 30&°] At & 2SS o
t}. Figha A9l Ab8% LED Bare chip®]i Table.6& %o g AFE5A

o T A3 1S Yeha gl

fl

>
et
dr =

o
32

M
1%

Fig. 6 LED Bare chip
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Factor Test Condition
Temperature[ C]
Bias 25
1mA, 3mA, 85
5mA, 10mA, 100
15mA, 20mA 195

i}

Table.6 Bare chipe] &= AFEA ddxd

3.2 LED Dome Light AA 9@ Az}

RE = Blue LEDS AF83k9lal Table.7 o ek # 3 o] LED 3 tho]o

Luminous intensity+ 7[cd]e]al Color temperature= 6000 + 500[K]e]t}. Chip<

3[Chipl& At&slglom 5 AFE 3~3.2[V] o]li AFE= 60[mAlelth ¥4 =
5S 7383517] 98] E3series® 12parallelE Algsle] & 36719 LEDES 2% &t
t}. Metal PCB+= LED HolA @A 45 g840 % oo AEsts d A o

g+S 3}, Fig.7 & LED H 9 ujx]xo]th.

Luminous intensity [cd] 7
Color temperature [K] 6000 £ 500
Chip Q'ty [chip] 3
Forward voltage [V] 3 ~32
Input current [mA] 60

Table.7 LED % X 59 A}ok
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2137 —S—@4.3 Haole

254
2114

274

34

Fig.7 LED & ®jx|%=

LED Dome Light¥ LED #9] 544 wfs HF= Wilet
S ¢% POWER controller, LED7} Zt= <o ti3k S
LEDH S 3670= e, & 717°¢ 37 & = = &% 7A8H, 4

27 dojur] g weg PCB, $%=7F %2 LED® w4l Ao o] Wik =45
Al Fakgtel] dAle] =S FUATH Fig.8 = LED Dome Light B89 HA] &0
t} Fig. 9 & AZ3 LED Dome Lighte] A5 A] 2ot}
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Fig. 8 LED Dome Light =5 T%
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3.3 LED Dome Lighto] #sE4 »

LED Dome Lighte} 88 @M Fo] sty =
At} FstEA A¥de LED Dome Light®t 60W &

oA A AT Py EAS dolrr] 9dl Cl-200 (Minolta)
Fig.107} o] Cl-2003 LED®9] 3Fo] & dd nfsrEs FXstal 1[m]e $A
of wjx]sle] MAS3n LEDFS A %A skeith LED Dome Light® 3chip LEDE
AbgEt o AFE 60[mAl(per die :20[mA]) Table.8olE= WIAS3 LED 57|+
o] st ¥4 Ag 4 vehfa o)
Tm
Cl1-200 s+
Fig.10 57179 & 54 &4
Factor Test Condition
=72 A Cl-200 (Minolta)
A A4 Dark room
Lz [T] 23 £ 2
Table.8 s7]7-¢] Fot4 w4 49 24

_21_




LED Dome Light®] Aol w& 2wzt tigh 4
F71 Al TV AAAFE skt LE
NS o] drl} Dome Lightd] %71 WHEE 3
60[mAl, 70[mAlE =959 Fig.113 Fig.129 #o]
SMPS ®W¥, W% ojgA v 3
aFQlch. Table.9ollAl AF ghe] Wste] & 7 &

LED PCB, HEAT SINK,

I
Factor Test section
JH5
50mA, LED PCB
60mA, BODY W4+
70mA SMPS3E™H
717 WFE =%
A }_Z:]_
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Fig.11 LED Dome Lighte] €% =3 91

Fig.12 LED Dome Lighte] €% =4 9]X]2
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2 2%E S48tk vk ok Eol UEnion oo uw WY FHe ol

QIS4

a8 eIt Table.10914] LED Dome light$} ¥ % Dome lighte] 33 24

D R L |

HlolEl oA Beam angled WSy LED BXx 78 Zbo] Ugkxul Lo A LED7}

WAS Bk 10[lux] ¥ %2 A& YEY. Fig.17% Fig.18¢] LEDS} W d 52
gt Aol Al s ZAE FFeS do] astuA ok doz mX &= FE
2 Yed= LEDE Yo] Hx|x| & 3o g Holwa Hy volrt:= dygE o
sk 4= 9l
WA S Dome light LED Dome light
Beam angle[°] S, + 25
A 2% [lux] 170 [at lmeter] 180[at 1meter]

Table.10  LED Dome light®} "% Dome lighte] %3t 4] dlo]g
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Fig.17 100[W]& "< % Dome light distribution curve

Fig.18 60[W]5 LED dome light distribution curve
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4.3 LED Dome Light?] Aol W& 25 EA]

LED Dome Lightol AFZ 45[mAJolA 60[mAl= W3lA 7|0 Z RRo] 2&x
o] A= of#f EolA HERNI S o] tigh A #> Table.11o] YJeEFHATE =
4L NHEd AFE YRS W WEE 249t 4% A3 LED Dome
Light PCB%E 70[mAlE 718t S w 49.7CE 50CHT} WS & 5= A ar o]
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N
N
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N
X
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N

NO 4914 45mA 17} AI[C] | 50mA 17} AI[TC] | 60mA {17} Al[C]
D LED PCB 43.6 45.7 49.7
(2) | HEAT SINK 32 39 46.8
(3) | SMPS #9 56.9 59.1 65.1
(4) Wi &x 35.5 40 48
5) I 27.1 27.6 28

Table 11. AF W3l w2 LED Dome Lighte] <% 3}
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s W3 T W9 HRZ
X-% (A%) 5 ~ 16.7 [Hz] 0.75[mm]
Y-% (%) 5 ~ 16.7 [Hz] 0.75[mm]
7= (%&b 5 ~ 16.7 [Hz] 0.75[mm]

Table.12 LED 57]79 A% Al %4

H =5 A2z LED Dome light table.129} Z& X% A

o
BN
)
=
<

ko] 5 ~ 16.7[Hz], BRZ 0.75[mm]¢] ZANA Fxo] e, X, Y, 7 = w3ko
16.7[Hz], RFZ 1[mm], 30 &<t A7k 7 A ool §lv 53 s 5SS

PR

_33_



4.5 LED Dome Light¢] AA¥3 EA4]

of LED Dome Light® AA3kel 60(WIi @35 Al Hug

el dAstar o] g3sd) nluste] ik WS ZAE3IH

Fig.21 3hvultts ez o] LED Dome Light A%

_34_

28 AFS Qe A Fig.21, Fig.22, Fig.23% o] st=ajdfstu shnit} & A=
L
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