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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 35 V output voltage and 80% efficiency.
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Fig. 4. Thermal characteristics of metal and silicon.
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Fig. 5. Overshoot current when swithcing is occurred.
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Fig. 6. Thermal characteristics of the package when the driver

current is two times.

Fig. 7. Thermal characteristics of the package when the driver
current is three times.
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Fig. 8. Temperature characteristics of power MOSFET and driver
ICs according to driving current.
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Fig. 9. The package structure for thermal characteristics according
to distances between power MOSFET and driver ICs.
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Fig. 10. Results of thrermal characteristics according to distance
between power MOSFET and driver ICs.
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Fig. 12. The fabricated smart LED driver ICs.
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Fig. 13. The evaluate circuit for electrical characteristics of smart
LED driver ICs.

Table 1. The electrical characteristics of smart LED driver ICs.

V in (AC V) 150 180 220 265
P in (W) 1468 1482 1512 1548
PF 098 0982 0972  0.962
THD (%) 162 17.2 18.8 19.9
V_Out (V) 32 32 32 32
I Out (mA) 392 3923 3926 392.6
P_Out (W) 1254 1255 1256 1256
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