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: Vin= 22vdc
Vout= 400vdc

Frequency = 100kHz, 400w
Uses TPS2012PK; lowest loss 600wEA Gal diode
Boost converter efficiency = 99 2%
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HFRER RS Sif GaN
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GaN HEMT' s Qrr{E R HCOOLMOSHI1/25.
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NIEC GaN HEMT &

TrnasphormH] ﬁ?
-PHEDDEPS

IPP6OR385CP [TPH2006P5 [TPH2005WS  [IPWBOR0O33CP

Package [TO-220 T0-220 T0-220 EXT. TO-247 [TO-247
Viks 600V 600V 600V 600V
L 0.31 ohm 0,385 ohm 0.050 ohm 0.095 ohm
e & 5.0A 25A 19A
COfer)
25 pF 72 pF 130 pF
Gy 45 PF 142 pF 340 pF
Q. 6.2nC 6.2 nC 60nC
5> 12 ns 33 ns 450 ns
Q. 13 nC 3.1uC 40 nC 0.2 UC 80 nC @




A 5COOLMOSLL#4.
Comparison Between GaN and State-of-Art Si

Vi oﬂ 600V

Static «
Rps (25 C) 0& 6 ohm 0.15/0.12 ohm
o B
Dynamic
110 pF [
8200 nC 2] 54 nC Bl
Reverse ~
Operation Q 460 ns 12 30 nC I3
[1] Vg =0V, Vo =0—480V = Smaller driving loss
[2] Vs = 400V, I = 11.3A, di/dt = 100A/ps = Smaller switching loss
[3] Vs = 480V, I = 94, di/dt = 450A /s = Smaller reverse recovery loss




LLC DC converter’s improved performance with GaN at 500 kHz

Vin Tested Efficiency

52

31

=
Parameters | Value | Parameter |
Vin[V) 400 VolVi/la,.[Al uuw
Lrmi{uH) 100 Lr{uH)
Cr(nF) 15 FrikHz) & @

Td(ns) 120 Fs(kHz) c %
Courtesy: Work done by CPES at Virginia Tel¥h. N
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* 500kHz for compact power supply design.
* Peak efficiency gain by GaN is ™~ 1%.
* Low-load efficiency gain (2-3%)




High Efficiency GaN Power Supply From AC-DC Up To 97.5%
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LLC converter achieves 98.6% efficiency
using TPH3006PS on the primary
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V YAS KAWA PV converter GaN prototype

" Qutput power 4.5kw (Single Phase 200V)
" |nput voltage 60-400V s

" Maximum Power Efficiency > 98% (vs. :-9 Silicon)

Volume about 10L <18L (existing 5[|IED AT
Hﬁﬁmﬁ’}zgﬁ)ﬁnn,%%%mﬁﬁﬂﬁd\ AR AT FE100USD, &1y
RIEE T100USD. B E KM 71.5 5 PR 16K 5 250K
HURGES, XUER, SX 3 L 2% FLJEKL EMIC Eﬂ@ NERR,EFIHAY

A Significant loss reduction
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40% volume reduction N
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|GBET 3-phase Bridge
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GaM HEMT 2-phase Bridge
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