Regular Paper

J. KIEEME
Vol. 25, No. 10, pp. 849-856, October 2012
DOI: http://dx.doi.org/10.4313/JKEM.2012.25.10.849
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Abstract: Chip on board type white light emitting diode on metal core printed circuit board with high
thixotropy silicone is fabricated by vacuum printing encapsulation system. Encapsulant is chosen by
taking into account experimental results from differential scanning calorimeter, shearing strength, and
optical transmittance. We have observed that radiant flux and package efficacy are increased from 336
mW to 450 mW and from 11.9 Im/W to 36.2 Im/W as single dome diameter is varied from 2.2 mm to 2.8
mm, respectively. Double encapsulation structure with 2.8 mm of dome diameter shows further significant
enhancement of radiant flux and package efficacy to 667 mW and 524 Im/W, which are 417 mW and

34.8 Im/W at single encapsulation structure, respectively.
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Z+& COB (chip on board)
2tk COB LED #1714 7]&<&
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Fig. 1. (a) Schematic diagram of COB type LED
package, (b) metal mask adopted in VPES.

Table 1. Materials adopted in white LED.

Division Special feature
. Wavelength
Chip Blue 45741 nm
. Thermal resistance
Adhesive Ag epoxy 3 W/m - K
Encapsulant Silicone TthOtrZ%lC index
Phosphor YVAG Emission wavelength
572 nm
Package COB type MCPCB

B AFelAE COB 71+S A&3te] 94 LED
FAE AFstdnh, AER AAE FWA 50 mm
x 50 mm =7]2] metal core printed circuit board
(MCPCB) 7% 31 GA%A] HAHAZ o §ate]
64719l He 2% F owuntazt gl
Sanyu RecAFe] VPES-HA IV HHE o] 8319
VPES BATHE 48, $AF 474 2 4Y P
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Fig. 2. Schematic diagram of package fabrication by
VPES method.
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Fig. 3. The curing reaction of encapsulant.

Fig. 4. Measurement process of shearing strength.
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Fig. 5. Shear strengths as a function of curing time.
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Fig. 6. Transmittances of encapsulant.
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Fig. 7. Optical properties as a function of encapsulation
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Table 2. Optical
fabrication method.

properties at different encapsulant

Single Double
encapsulation encapsulation

Power (W) 4 4.2
Current (A) 0.16 0.16
Voltage (V) 25.3 26.4
Radiant flux (mW) 47 667
Luminous Flux (Im) 1414 222.1
X 0.342 0.334

Y 0.368 0.358

CCT (K) 5140 5429

CRI (Ra) 715 731
Efficacy (Im/W) 34.8 52.4
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