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Abstract: This research was analyzed thermal characteristics that was appointed disadvantage when smart LED driver

ICs was packaged and we applied extracted thermal characteristics for optimal layout design. We confirmed

reliability of smart LED driver ICs package without additional heat sink. If the package is not heat sink, we are

possible to minimize package. For extracting thermal loss due to overshoot current, we increased driver current by

two and three times. As a result of experiment, we obtained 22 mW and 49.5 mW thermal loss. And we obtained

optimal data of 350 mA driver current. It is important to distance between power MOSFET and driver ICs. If thhe

distance was increased, the temperature of package was decreased. And so we obtained optimal data of 3.7 mm

distance between power MOSFET and driver ICs. Finally, we fabricated real package and we analyzed the electrical

characteristics. We obtained constant 35V output voltage and 80% efficiency.
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Fig. 1. The structure of conventional 2 chip 1 package.
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Fig. 2. Results of thrermal characteristics of conventional 2
chip 1 package according to distance between power MOSFET
and driver ICs.

Fig. 3. The proposed structure of chip on chip.

160

1404 TE__

120 - T

100 H L

80 \

60

Tempaerature ("C)

40

20 o

T T T T T T T
0.0 0.5 1.0 15 20 25 3.0

Distance (um)

Fig. 4. The thermal characteristics of chip on chip package
according to distance between power MOSFET and driver ICs.
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Table 1. The characteristics of solder material.

Color Black
Gelation Time @ 175C, Sec 20
Spiral Flow @ 175C, cm 75
Specific Gravity, g/cm® 2.04
Glass Transition Temperature, C 165
Thermal Expansion a;, 10°C 26
Thermal Expansion a,, 10°C 73
Flexural Strength, MPa 140
Flexural Strength, GPa 16
Mold Shrinkage, % 0.25
Water Absorption, % 0.30
PH 6.0
Electrical Conductivity, p(s/cm 32
Extracted Na“, mg/L 3
Extracted CI', mg/L 20
Flammability @UL-94 V-0
Thermal conductivity, W/m'K 1.45

Spectrum 2

Fig. 5. The extracted data of selected solder material.
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