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Cost and Performance Comparison (PFC)

3.3 kW AC to DC Power Factor Correction Silicon to GaN Comparison

Interleave PFC with Bridge Totem pole PFC with Sync Rect Totem Pole PFC w/Low Frequency Diodes
g HE
PFC Components ‘j T & T
Component Quantity Component Quantity Component Quantity

MCU 0 0 0
Control IC 1 0 0
DSP 0 1 1
SiC Diode 2 0 0
MOSFET Bridge (active) 4 2 0
MOSFET PFC 4 0 0
GaN FETs 0 2 2
PFC Boost Inductor 2 1 1
Current sense device 2 0 0
Current sensing 0 1 1
OP Amp 1 1 1
Gate driver PFC 2 1 1
Gate Driver Sync Rect 4 1 0

Total BOM Count] 22 10 7

Total Cost| 0% -13.1% -32.5%
Efficiency (Aux Power and EMI included)| 98.50% 99.10% 98.70%
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TITLE: BridgelessDFC247-3

Document Number:

Cost-effective 5mQ resistor for current sensing and control » 100KHz switching frequency, with peak

eff of 98.8-99.1% at high line input
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Totem-pole bridgeless PFC boost converter based on GaN HEMT (a) Diode for line rectification (b)
MOSFET for line rectification The large reverse recovery charge (Qrr) of existing silicon MOSFETs
makes CCM operation of a silicon totem-pole bridgeless PFC impractical, and reduces the total

efficiency.
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Switching Speed (dv/dt): GaN Switches 2x Faster; Result: Reduced Losses
30ZERKSIC vs 352EFKGAN
GaN FET: Vg: 0 V/12 V, Rg: 30 Q SiC: Vg 0V/18V,R;:0Q
60 /. B0
T . Fep
2, / S
3 / | N
2 | 0 I
vvove e ol T L S R S v ..
0 10 20 30 40 50 60 1] 10 20 30 40 50 60
Load Current (A) Load Current (A)

* GaN FET: 48 to 55 V/ns at 30A (like SJ Si)

/SiC MOSFET: 24 to 26V/ns at 30A

Cause: 2x higher for the GaN FET; Effect: GaN FET lower switching losses

Transphorm GaN
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