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Removing Speed Limits: Topology & Switch & Integration

Hard-Switch = Soft-Switch with GaN Power IC

Primary Switch Power Loss:

Minimized Minimized

Peer = Peon |

* k-factor >1 due to increased circulating current, duty cycle loss

* Pr.oi = 0 (soft-switch)
* Poas v10X 3 (GaN C, charging/discharging loss negligible up to 2MHz)

Poriver
. P =

Poone 2 (synchronous rectification with improved deadtime control)
g I ced (near-zero drive loop impedance with integration)

>10x freddfency increase possible with higher efficiencies
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Power Loss Comparison between IGBT, SJ-MOSFET, and GaNFast IC in Motor Drives

Conditions: Motor: 2kW, VBUS: 400V DC, Current 7A RMS, 6V/ns
35

* 78% reduction in switching
= losses compared to IGBTs

20 70% reduction in switching

losses compared to MOSFETs
15

Power Loss (W)
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% 33 components

% 250mma2 footprint

*x 1xext. HB driver HVIC
® 1xext. HV bootstrap
¥ 2% HV bypass diodes

Discrete GaN Half-Bridge GaNSense Half-Bridge IC
61% fewer
..

64% smaller
footprint

Complete
integration

% 2x gate drive circuits
x Exposed gates

. Severe Ringing & Glitching! v No Ringing, No Glitching! —
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PFC Inductor Planar XFMR GaN Half-Bridge IC
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