


» Gate Drive

 Layout

* PCB design

* Thermal management
* EMI
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It’s Simple!

* Regulation of gate drive supply voltage
> ldeal range 5V — 5.5V, maximum 6 V

» (Gate power-loop inductance minimization
* Noise iImmunity



eGaN® FETR TS — bk « K54 /1\—

* Low-side gate drivers
Half-bridge gate drivers

onous rectifiers
» Controllers for buck converters P2,



GaNsEFTDEXR : L4170 bk

 Common source inductance (CSl)
* High-frequency power loop inductance
» (ate drive loop inductance

* Optimal layout
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» Copper pad design
» Silkscreen design

e Vias
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Not Recommended Recommended
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Recommended Not Recommended



PCB Layout

PCB Photo
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GaN thermal models
Heatsinking techniques
Simple thermal solution

Performance
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eGaN FETO Mm@ A

Heat transfer to PCB R, 4 Heat transfer to top Si substrate Ry,
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With heatsink

RGJA
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: Heatsink,

: heat spreader
g < or Chassis
eGaN FET __— Gap
' Filler

PCB

!' H M2 screws x4

SMD spacer

» Gap Filler is Bergquist 3500 S35 — 3.6 W/mK
» Gap filler thickness — 0.1 mm to 0.3 mm
» Copper—2 0z
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« 3.6 W/m K gap filler, 0.3 mm spacing to heat spreader
» 137.8 °C average T, with heat spreader at 100 °C



BODA T3y

Gap Filler Thickness
0.3 mm
0.2 mm

Gap Filler Material
3.6 W/mK

No Yes
S S NS W T YA
Baseline 0.3 mm max 3.6 W/mK
1 Yes 0.3 mm max 3.6 W/mK 6.1 4.1
2 No 0.2 mm max 3.6 W/mK 5.4 4.6

4.6 54

No 0.3 mm max

0.2 mm max



* 1.5 mm x 3 mm x 0.7 mm thermal shim, 6 W/mK gap filler, 0.2 mm
spacing to heat spreader

» 123.4 °C average T, with heat spreader at 100 °C
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« EMI system overview

» Effect of layout

» Effect of rise/fall times

» Effect of reverse recovery
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E-field

Radiated v

or

Conducted
> o—
VX
; o—
H-field
Source Transmission Radiator Receiver
e Corrupted circuit
€ e Governed by EMI standards

Decreasing cost to reduce EMI
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EMI energy « to:
« V2 of overshoot magnitude — E-field
* |2 of current in power loop — H-field

I—Loopz1 .0 nH I—Loop ~ 0.4 nH
70% QOvershoot 30% Overshoot

!

Vertical Loop Optimal Loop

D. Reusch, J. Strydom, “Understanding the Effect of PCB Layout on Circuit Performance in a High Frequency Gallium Nitride Based
Point of Load Converter,” Applied Power Electronics Conference, APEC 2013, pp. 649-655, 16—21 March 2013.
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Buck Converter Switch-node:

» Overshoot ringing excluded switch faster
» Switch-node mainly radiates as E-field
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https://incompliancemag.com/article/spectra-of-digital-clock-signals/
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* Qg = shoot-through in power loop
« EMI proportional to I? of Qg current
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Glaser, J. S. & Reusch, D., “Comparison of deadtime effects on the performance of DC-DC converters with
GaN FETs and silicon MOSFETs,” 2016 IEEE Energy Conversion Congress and Exposition (ECCE), 2016.
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» Adopting simple layout techniques reduces EMI generation
» Shorter switching times only shift frequency content of EMI

* Have zero reverse recovery thus generate lower EMI
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» Gate Drive — Strong and growing ecosystem

» Layout — Increase efficiency

» PCB design — Reliable and high yielding

* Thermal management — Simple and inexpensive
* EMI — Better than MOSFETs!



eGaN® FETs and ICs

Evaluation
Kits
How To GaN Video Series

3rd Edition Textbook
epc-co.com


https://epc-co.com/
https://epc-co.com/epc/Products/Publications/GaNTransistorsForEfficientPowerConversion.aspx
https://epc-co.com/epc/DesignSupport/TrainingVideos/HowtoGaN.aspx
https://epc-co.com/epc/Products/eGaNFETsandICs.aspx
https://epc-co.com/epc/Products/DemoBoards/EvaluationKits.aspx
https://epc-co.com/

