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GaN FETs

GaN FET is:

• 3-terminal transistor

• voltage controlled – e-mode

• reverse “diode” function
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Why GaN

Drift region is 10 smaller

# of electrons is 100 bigger 



• Voltage controlled transistor

• e-mode: normally off, VGS(TH) ≈ 1.5 V

• Bidirectional conduction

• Lateral conduction device

eGaN® FET Structure
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When VSD reaches about VGS(TH), channel closes

 reverse conduction mechanism, based on majority carriers

eGaN® FET Reverse Conduction
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VIN=48 V IOUT=20 A

10 V/Div 5 ns/ div

Switch Node Voltage

80 V 

MOSFET

High Switching Speed Zero Recovery

80 V eGaN FET

Silicon MOSFETs Qrr

• increases with temperature

• increases with turn off dI/dt

• increases with dead time

• snappy  overshoot

eGaN FET zero Qrr

• eliminates losses

• removes EMI noise source



GaN vs Silicon
With respect to MOSFETs, GaN FETs:

• Better FOM  ~ 4-16 times 

• Lower QG ~ 5-10 times

• Lower RDSon at VGS = 5 V

• Lower QOSS ~ 2-4 times

• Lower QGD & QGS2 ~ 5-10 times

• Zero QRR

• Enables higher frequency operation

• GaN Technology now integrates driver function
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Parameter
BSZ070N08LS5 EPC2204 EPC2619

(@ 10 VGS) (@ 5 VGS) (@ 5 VGS)

VDS 80 V 100 V 80 V
RDS(on) max 7 mΩ 6 mΩ 4 mΩ
RDS(on) * Area 88.5 16.5 12

RDS(on) * QG 83 25 27

RDS(on) * QOSS 171 110 87

RDS(on) * QGD 29.5 3.5 3

RTJC to top 62 oC/W max 1 oC/W typ 1 oC/W typ

Device Size 11 mm2 3.75 mm2 3.75 mm2

1.5 x 2.5 mm

Benchmmark 

Si MOSFET

3.3 x 3.3 mm

BSZ070N08LS5

Parameter
Infineon

80 V
Gen5
100 V

Gen6
80 V

QG typ 14 nC 5.7 nC 8.3 nC

QGD typ 5  nC 0.8 nC 0.9 nC

QOSS typ 29 nC 25 nC 27 nC

QRR typ 27 nC 0 nC 0 nC

Lower numbers means better performance

GaN vs Silicon – 80-100V

Gen6





eGaN® FET vs Si MOSFET

eGaN FET Silicon MOSFET

Fully turned on at 5V Fully turned on at > 8V

Robust turn off at 0 V (Miller ratio < 1) Turn off at 0 V (Miller ratio > 1)

Lateral conduction device Vertical conduction device

Smaller die and parasitics Larger die/device and parasitics

Reverse conduction with zero recovery, VSD≈2.5V Body diode with recovery charge & losses, VSD≈1V

No Spirito effect, full SOA Hot spot formation and reduced SOA

No switching speed limitation
Parasitic BJT can be triggered by body diode 
recovery and by dV/dt

Intrinsic radiation tolerance SEE and radiation induced failures

Small leakage currents, not a real issue Negligible (≈0) leakage currents

Tolerant to VDS overvoltage. No avalanche. Avalanche when VDS overvoltage. Energy rating.



Low Side

Power

eGaN Device

High Side
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GaN Integrated Circuits
Monolithic GaN power stage with driver

• Near zero common source inductance

• Driver matched to FETs

• Thermal balancing*

• Layout friendly
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Switch Node Voltage

High Switching Speed Caveats

• Needs low parasitics layout

• Small power loop inductance 
reduces overshoot and ringing

 Lower losses

 Lower VDS ratings

 Reduced EMI



Compared with Si MOSFETs and PMICs, GaN is:

• Smaller

• Faster / more efficient / less heat generation
• Higher switching speed / lower switching losses

• No reverse recovery losses

• Lower output capacitance losses

• Lower cost, at system level

• More reliable

• Multiple power devices in the same die monolithic ICs

• Easy paralleling for high power

Why GaN?



When GaN

Are your requirements:

• High power density, compact and light solution?

• High efficiency, low losses?

• High (up to MHz) switching frequency?

• Nanosecond switching time?

• Radiation tolerant?



• DC-DCs
• Hard switched buck/boost DC-DCs (i.e. solar)

• IBCs, full bridge or resonant (i.e. data centers)

• Synchronous Rectification

• Motor Drives
• Micromobility: e-Scooters / e-bikes / small e-cars

• Servodrives: robots / automation

• Power tools, forklifts, battery operated equipment

• Drones

• Lidar

• Class-D Audio / Ultrasound drivers

• AC-DCs: multilevel PFC rectifiers

Applications



Design Support

• Layout

• Thermal
• Thermal tool
• TIM materials

• Design support
• Selection tool
• Spice models

• Assembly
• Guidelines
• Landpattern design

• Application Notes

• Books



For more information

Added Value Electronics BV

Peter de Leng

peter@ave-nl.com

Boot number 7D021

www.ave-nl.com

www.epc-co.com

mailto:peter@ave-nl.com
http://www.ave-nl.com/
http://www.epc-co.com/
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