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A multi Step Cure Process to Prevent Residual Bubbles
in LED Encapsulation Silicone Resin
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Abstract
Generally, rapid cure reaction of LED encapsulation silicone resin causes serious defects in cured resin products such
as warpage, residual bubbles, and reduced wettablility. In order to prevent residual bubbles in silicone resin, the step cure
process was examined in the present paper. Three kinds of step cure processes were applied, and bubble-free phenomenon
was observed. Most of the bubbles were removed under 70°C, the minimum temperature for activating cure reaction. In
addition, degree of cure(DOC) and temperature distribution were predicted by using FEM analysis of heat transfer. It was
concluded that maintaining cure temperature which provide a DOC under 0.5~0.6 effectively reduces residual bubbles.

Key Words : LED, Encapsulation, Silicone Resin, Step Cure Process, Bubbles

1. M &

LED(Light Emitting Diode: 2% tlo] 9 =)=
878 FhomA HT 5o Y £x=2 A
g AleEw ok duty oz LED 39

2 3 E 98 &A Al (encapsulant) 2 A ol &
(epoxy), A2 @ X (silicon resin) < 47434
FA7F AHgET 58] o] F Al A OH a4, F3t
A 540l W 3 AdyE g lﬂoé*éol
W dllge s el w2 izﬂ LED &=
A gheto] ARgol gojyal Slt) dwtHow e
2 Y22 HA G —erﬂ BeAE A 5%
s Sl Felda 7hstel ASAI F o]

)

5
o,

L Bl

O

2 QY7 zﬂiwgg Eato] wHEo AT 1
DA EdTY 9848 ATLE, we ot ggtd
RS B AFATIE

st 7] A E s
WAA A AL EAT Y T AFATFIE
E-mail: krystal@kitech.re.kr

:n:oam»—A

9, LED o ¥4 A, 7]E 2
2, ZE]I’_ ZHeEe dAo R LED AlFC
NAA, FA 59 Aty fFaeth, ol st
A%E HARE 7] A8 A A1y 22
745}“ FA ] A, ALA L27A SA A

% step F3txS A& Ag7F Hasa gl
J. Zhang et al.[1] W= A AE o ZA] 2zl
tste] step A3txdS A8 2 A¥sta 3 2
fretaadiAl S Fat] HA AsxS AA
&}%1 k. White and Hahn[2]-& =34 Al g9 72 3t%
AT A AxS A% H49 AeAHs
A er3t 9T}, Ciriscioli et al.[3]& &34 A&

R

Bt=2dIIE 85 X /H 213 M2%, 20129/101



SUS 0.1t Slhcof,m resin /-\ Power
Supply
Temp’
‘ Hot plate Controller
L L] /
Thermocouple
Fig.1 Experimental set-up for silicone resin molding
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Fig. 2 Dynamic DSC test of silicone resin encapsulant
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Fig. 3 Temperature-time cure cycle ramps
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Table 1 Constant of cure kinetics for silicone
Cure
temperture (°C)

K (x107%) 1.736 | 3.839 | 9.739 | 21.58

60 70 80 90

A(S™) 4.007x10%
E (KJ/mol) 85.293
m 0.62
n 1.39
1.2
90C 80T 707C
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Fig. 4 Comparison of degree of cure between measure-
ment and cure kinetics model

Table 2 Thermal properties of silicone

Thermal properties Silicone
Density (kg/m3) 1168
Thermal conductivity (W/m/C) 0.148
Specific heat (J/kg/ C) 1424
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Fig. 6 Temperature and DOC profile during 1-step
cure
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cure
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Fig.11 Temperature-time cure cycle ramps for room
temperature plateau time

Fig.12 Trapped bubbles during room temperature
plateau time
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