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Abstract: Encapsulant curing in terms of convection oven leads to thermal induced stress due to

nonuniform thermal conductivity in LED package. We have adopted infrared (IR) light for silicone curing

in order to release the stress. The light uniformity irradiated on an encapsulant surface is confirmed to

be uniform by optical simulation. Shear strength of die paste using IR compared to convection oven is

increased 19.2% at the same curing time, which indicates curing time can be shortened. The indentation

depth difference between center and edge of silicone encapsulant in terms of convection oven and IR are

14.8% and 3.4%, respectively. Curing by IR also shows 2.3% better radiant flux persistency rate of LED

at 85C after 1,000 h reliability test compared to convection curing.
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Fig. 1. Schematic diagram of curing method. (a)

convection curing, (b) infrared curing.
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Fig. 3. Modeling of infrared lamp. (a) image of infrared

lamp, (b) modeling use of light tools.
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Table 1. Characteristics of silicone

maker Dowcorning
model name OE-6630
viscosity (25T) 2500 mPa * s
hardness shore 1) 41
refractive index 1.53
cure condition 150C/1hr
property Phenyl
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Fig. 4. Heat reaction of silicone encapsulant.
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Fig. 5. Simulation result of Infrared Oven. (a) modeling
of infrared lamp & chamber, (b) uniformity of infrared
ray on the lead frame.
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Fig. 6. Die shear strength change of the temperature
and time. (a) curing temperature 150C, (b) curing

temperature 175C.



A7) A2 A 58] =], A58 A10E pp. 844-848, 201241 109 7gks & 847

3.2 Die paste2| H& Zx mI}

Ank A3tel IR A3 Wyl e A3 AxE v}
371 A8 A8k 2EE 10T, 175C F 7k4 226l A
A3t AZHE 10%, 208, 30%o® wEaldA Bond
tester (Dage series 4000, Aylesbury, UK) #u] & o]
43te] Chipsl HAZEE Z489r)

Y 62 X L A7t wE HALEES ey
e o)

29 6(a)E A3 &% 150C A3t A7 308 =A
AlA IR Z8h= 327 gf dub Ash= 297 gf 2 10%9)
HY 227t F71stddch 219 69 (e As &%
175, 73 Az 0% z=ddlAM: IR 43hs 4223
gf, 9yt 738l 3543 gf 2 192%°] HF #Aw7 =
7t ol =& IR oY A7t die pasteo] ZAFE
of TUE A& A7 A A=t FUlddn B
& 4 glon o 2% zAA #HE A7 thEo

Fege o 4 gl
3.3 M2E 2RI ZE I}

IR 733 o] del& ¥A 429 £HS s
Astst=2 #elatr] e 9080 (9.0 x 80 x 1.9 mm)
7)Aol M2 BR F 150CeA zHzk 304, 40
®, 0% st ¥ A3 4xE FAsAY. 2y 1L
FAT MR R Ax 24 Aoy, =4 F
Hl= A %A (MicroWiahrd, Multitoyo, JP)& 4123}
Ak

Fig. 7. Diagram of silicone hardness. (a) hardness test
condition, (b) a hardness testing machine.
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Fig. 8. A hardness test result of the curing method.
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Fig. 9. Radiant flux of the curing method.
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Fig. 10. Reliability test result at high temperature

(Ta=85"C/IF=100 mA).
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