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A Study on the Effectiveness of Ultra-FRFET for the HV-BLU System
in LCD TVs.
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Abstract - This paper introduces a newly improved Ultra-FRFET that has much better reverse recovery characteristic
than that of the typical MOSFET and presents its effectiveness in the HV-BLU system of LCD TVs. The reverse
recovery time, T, of Ultra-FRFET is shorter than 40nsec and the peak value of reverse current, i, is also much smaller
compared to the typical MOSFET’s, which are sufficient to prevent the MOSFET’s failures without additional FRDs and
diodes in HV-BLU system with a half-bridge resonant inverter topology worked by PWM method. In order to verify the
validity, the loss analysis and the implementation results in cases when both the conventional solution using typical
MOSFETSs with additional FRDs and a new solution using Ultra-FRFETSs are applied to a HV-BLU of 40" LCD TV are
presented. As a result, the effectiveness of Ultra-FRFET was verified and the results are presented in this paper.
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Table 1 Test and comparison results of the heavy metal

diffusion.
Viu Luss BV Risony Vy T, IE
Unit [V] [A] [V] [€2] [VI | [nsec] | [A]
Test L Vas L L I I I
condition | 250uAd 5007 250uA 34 64 64 64
Typical 4.297 0.003 557 0.755 | 0.87 270 13

Case A 3.758 0.059 566 0.898 | 0.98 60 3.0

Case B 3.534 0.311 573 1.022 1.12 35 1.9

Case C 3.087 102.28 | 447.75 | 2.125 1.55 30 12
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Table 2 Parameters for loss calculation

Value Remarks
MOS Ultra-
FET FRD FRFET
Symbol Description FQPF1 MUR4 | FDPF7
3N50 60 N50U
(12.56A 4A (5A
/500V) /600V) /500V)
T, Switching 16 us (62.5kHz) Measured
period
Drain-source
Vs voltage 400 V Measured
In Peak current 19 A Measured
Trar Reverse 28A - 30 A | Measured
current
Reverse
T recovery 20 50 nsec | 40 nsec ];mm
. nsec atasheet
time
Static From
Reson) drain—éource 0.43 @ - 1.5 Q datasheet
on-resistance
tr Falling time 75 nsec - 35 nsec | Measured
Forward
voltage of From
Vi Blocking B 125V - datasheet
diodes
Forward From
TO]
Vi voltage of - 125 V - datasheet
FRDs
Drain-source
diode From
Vi forward 14V i 16V datasheet
voltage
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