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Optical, Thermal property by Applied PCB Structure design

Seung-Min Lee, Seong-Jin Lee. Gi-Seung Choi, Jong-Chan Lee*, Dae-Hee Park
Wonkeang University, Kumho Inc.*

Abstract - As developing the information society, Lighting Emitted
diode(LED) which is light source for illumination of next generation is
attracted public attention.

LED have many problem as narrow light view angle, high price, drift
phenomenon of color coordinate, high heating problem for lower power,
lower weight and small size.

So, many researches have continued in a illumination as LED module
type. in this problem, heating problem is very important and difficult and
that is caused in decreasing phenomenon of brightness and drift
phenomenon of color coordinate.

so the problem of heating is urgent question for illumination of LED.

In this paper, structural design of PCB changed as two type for solving
the heating problem. also the properties of heating is analysed and
optical properties is measured with heating image camera and
spectrometer according to change in this design.

LM 2

Eigiass °l£‘: LED) =97l & 2yFope dgoz g & A A
B2 84 %49 7idEe] Agel g ssin e ootk LEDE
U A 9] W}% He4eeo ve LR B & A2 dxn 8§73 3
UM ol HFaHs} FolA A 2Poz Falu Uk
a8 LED d%A LEDE Ui wd=z <Ads LEDY Luminous
intensity, Chromaticity coordinate, Life time%< A% 8l d4o] Eals
ot oleig LEDY 2EEAE sh4sl79ls) d4 SMD Tvped LED
Metal PCBZ *}%6}7‘] ut Through hole type LEDY= H&3l717} o
, B8 7HE v g g
& A5 Through hole type High Flux LEDE AH&8tH I, Glass
epoxy PCB(FR4)$19] Solder Mask Top LayerZ o} &% uhajabg A4
71 PCBS whAb#bS Y Aetz] 42 PCBY 7234 AAd ue 9% 38

4 544 va #sdd

R

!

2. MY YWY

2.1 LED 15 3|2 3 Hjx|

LED 7%&3 28 A4 DCE ol &3 +5329 NEE o 43
123 Pulse® %3t wWiel ok LED ¥EZ& F%8
@ ez 715'—°i & gl [ﬂ DCE ol g3 FE3z LE
Fate e AR T dGENE ol&ste] 4% LED 3=
F Qe WG A7 Fo 113&% ol g-sto] HFE A gate W
f‘&‘? olf AAFI 2ol o] Ho] WAstna Ao H&
7] $8ted A& A DC Power supplyS ol 83le] A At
HAA ANEE i

w3 LED 97 #HAoay Fddy, %"5“’75

A al

494 &9 94 3

K3

8 Aud EYLN0E AU, o9 £F SAT Aol v LED
o FUW ewe AEo soEn Adshe Al A% Eas

LEDS| % 7|2 a1 awa Wehd, A, oY, %49 g

2 Yt ol LEDE 294 3
HE & £ ow, B =Fdie
Atele] 7742 10mmE 3Sich

3oz AL # o sbH vj¥o] ¥i: g
Aty wix g Agsten, LEDS LED

2.2 g¥ /Y

gty oz FAo dHQ EAHE diEsic #PoRM kR
(thermal conductivity), &2t (thermal diffusivity). ®l ¥ (specific heat)s
g 5 F Utk & 12 49 ¥d% 5A(thermal transport property)<
2 E A2 ¢ Bl F ddiE Fr GH4es Aste Aolrt

a8y oy ddxkre £3E& W7 Hk%(electrical conductivity)®] 43
wo s ga, Bk g A a-fdc
j‘*é Wi o 2= A vhrol A Holstatic) By ¥ A l(dvnamic) W
o2 R F Aok HH P/ 25 o Helgo] At uhet W
3}11 ¥ Aol Al H4ah 7’°]J" Bl Wyl e wholil 2hdr Wl
7 7pHA A 7|o]c}
B epoldi 5A9 YWew pBel WA TS 4G RISYS

()9l IRl 1001EE Argato] H] #& 24 slddh FAANS 4L 25T
A INEES &Y st

2.3 Y3 BY
#3454 nﬂwos ¢ wW3dg FEF JguE HE
(brightness)2} 7P 4 52 Ro| 2Y712 ¥AAE 9 ¢4 e 347

M2 % (color temperature), &4 (color rendering) &

Lobol makd 478 FRY 54 A9 we

o] = %(spectrum),
o FEeM W FA3
ZFad S EAgd
2 =RdMr #8y £42 KONICA MINOLTA#S CS-1000 &3
S1A} SEAE A} 83l 3 S(brightness) & 380 nm ~ 780 nm¢} visible
499 aah(spectrum) e EH &g
ol 1% 19 LED Moduled %3 #u] Az olt}

CS-1000

= PS 280

s

\‘-.i,_u-x--“:.

| —
IRI_1001E

QO 1 &3 Il AEE
3. MY AR ¢ a8
213 23 Sample 1 @ Sample 29 Al Zkel @& LED Moduled] &%=

: golgh Adolch Sample 1 % Sample 2 2% 240(mAlY AH7t &
F AEE power supply PS 280% ol&dle HRE nY syl

60 T T T T T T T T T T T T
55+ B
50 4
5. i .....'.A..-.-.....-_..-...--._......--A-..uu---:
[ o
e .
.
2 404 . 4
o
@ .
E’ 354 e -
ki . RS Sample1‘i
a4, Sample 2! |
25 4 -
20 et
0 5 10 15 20 25 30 35 40 45 50 55 60
Time[min]

<@ 2> Algiof W2 LED module?| 25 M

Sample 1 71 Sample 23: % 2019 &5 3ol7} A%5E &
Qo ol PCB 44 Al Solder Mask Top Layersl wtatsl 3

(ld\\ CPONY I’LBIRU°l°ﬂ Tl Cu) ¥otol &5 dx F9% 2401 Ll

AN wto]l sofdnh, yhatsto] & A 5o Rl PCBiz ¥4

COpeBA kg S, el Ereted g7

e ki

Wt g

- 609 -



2.8 dol Matel W= alolg As) vhehibi: Hatolrt
3% 3& At mE #r 548 538 Aotk oliz LED ModuleZ
‘*"l’ E43 5o i ﬂi 51*3'% gl o5, Sample 12 Sample 2
of wlafa ok 2000 [cd/mile) ¥& HE B4 wolm 9tk LEDE 39
2x 9 LED4 weags FES Chipe 2%(T ‘%‘%‘«‘?—?‘ junction
tempcrature)Oﬂ uteba] Gadol wpsiuh wgel ro é}xl e AR
o AAgel FE] fEojch of AL Tiol W& Y€ 7] F4

oje}.
T,-25C }
‘og

E=&, LED Module«l dAatdg Yoy 83*36‘}%]
2 vjgtd & RS U B £ YATh

7

LOP(T;) = exp[

PCB Sample

37500 LA e S S e e B b S s
37000 -4 E

36500 +, ~—— Sample 14
' + Sample 2|

35500 - ¢ E
35000 - i
34500 4 . 4
340004 Tme.,. rervane e ]
33500 1 | E
330004 E
32500 4+ E
32000 . b

T [ H Il | i 3 J S
31500 ¥ T T T T 1 T ¥ T ¥

Brightness {cd/m’)

Time [min]

<38 3> AlZiof m= LED modulel] #E 85Y

29 4= 9% Sample 1 2% Sample 29 MAE E4o|n], 254 W&
Az % s Zedds A3A4d 9¢ NAE =eZE d4¢ Jshiz
ek, 2x0 ©e N3 =gdZEHANE Sample 27} Sample 19} ¥lsho
x= 00038, y=0.0031 %o]& &< sy, MaA E§ Sample 1] LED
Lamp®] ##E o] AL el sl

0 o196
034 22914
° o
° o °
> 0318 o > 0785 °o°
o
8°° o
a316+ 1201
0314 T T T 2 T T —=
o 0303 0305 437 o9 027wz et oxr 0

x x

<18 4> AlZioj OH2 LED Module M3 54

20 vy T Y T
| ——Sample 1
15 ¢ Sample 2 ]
&
=
¢ 10 T E
Q
<
0.5 - -
—
00 , - ! —_ 1 3
t T T 1
400 500 600 700

Wavelength[nm]

<8l 5> LED module Oi& £Y

ok, Samp&e 1
;— 5 457 [nm]9] =
1 9ahe] whme)

9l r1E 34 LED Module Peak Wavelength® wa gt
o Sample 28} B39 ghol ¥4 ZHe] "oy, B3
ol w4 H40 HA ol £¥7F waste A
BAYEC] Waz s e ¥t dgsidet

3.8 E

1) €3 542 Sample 1°] Sample 2Bt oF 20T 2& EAE @ty

2) 3% B4 Sample 1°) Sample 285 o 2000 [ed/m’le) & &
54 gl

3) ¥&8H EA& Sample 1°] Sample 22t} x= 00038, y=00031 #& =
JIE 542 FAdg

welA LED Module$] PCBA A w& &% 9 #84 B4 8%
224 LED &% d&ol 9stq ”“ﬁb}" ddg AEEE Fol7) HalA
TE45E Fol7l A48 PCB FRIAMATL Fasih

#Alel 2

o) £2e AYAATAN Ages
(1-2004-0-074-0-0009] |} 34531 & i,

#3223

= 2 Wagchol R E(LED)S #83 HAo
83 stAS%EdRE =&, pp, 2159~2161, 2000.

Y AddTAE  S4 AU

o
off
I
o2
ofy
=3
2
ox
= o
o ki
. -
‘-ﬂ

#Wgl7h LEDY] 280 nixe 94", &4d 9

- 610 -



