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Thermal Evaluation of 
Chip–Scale Packaged

Gallium Nitride Transistors
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Evolution of 100 V 
Power Device

Circa 2006 Circa 2016
RDS(on) ~ 10 mΩ

QG ~ 50 nC
~ 65 mm2

RDS(on) ~ 2.5 mΩ
QG ~ 15 nC
~ 14 mm2

eGaN FET

RDS(on) ~ 3 mΩ
QG ~ 70 nC
~ 30 mm2

Si MOSFET

Si MOSFET
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Si MOSFET Power Package

Source/Gate Clips
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MOSFET Die
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ConnectionPCB Source 
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eGaN FET Die

Drain/Source/Gate
Connections

PCB 

PCB Source 
Connection

PCB Gate 
Connection

PCB Drain 
Connection

eGaN FET

eGaN FET Chip-Scale Package
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RƟCA
Silicon Substrate
Active GaN Device Region RƟJC

RƟBA

RƟJB

TJ

Thermal Impedances
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Junction-to-Board 
Thermal Impedance
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Junction-to-Case
Thermal Impedance
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Active Area
≈150 mm2

Active Area
≈60 mm2

Active Area
≈132 mm2

80 V 3.7 mΩ
CanPAK MOSFET

80 V 1.8 mΩ
LGA eGaN FET

80 V 6.8 mΩ
S308 MOSFET

1x1 inch Buck Converter 4 Layers 2oz Copper

48 VIN Evaluation Boards
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80 V eGaN FET
1.8 mΩ

fsw=300 kHz

80 V CanPAK
3.7 mΩ

VIN=48 V VOUT=12 V

80 V S308 
6.8 mΩ

Electrical Performance Comparison
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Q2 ≈ 97°C
Q1 ≈ 98°C

IOUT=22 A IOUT=16 A
100°C

25°C

Q1 ≈ 98°C
Q2 ≈ 84°C

Fan Speed=200 LFM VIN=48 V VOUT=12 V fsw=300 kHz L=4.7 µH

eGaN FET and S308 MOSFET 
Thermal Comparison 

eGaN FET S308 MOSFET
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Q2 ≈ 80°C
Q1 ≈ 100°C

IOUT=14 A

Fan Speed=200 LFM VIN=48 V VOUT=12 V fsw=300 kHz L=4.7 µH

eGaN FET and CanPAK MOSFET
Thermal Comparison  

Can PAK MOSFET

IOUT=22 A
100°C

25°C

Q1 ≈ 98°C
Q2 ≈ 84°C

eGaN FET 
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15x15x14.5 mm
Heat Sink

Exposed  
eGaN FETs for 
Measurement

1x1 inch Buck Converter
4 Layers 2oz Copper

Matte Black 
Measurement 

Points 

Double Sided Cooling Evaluation
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Q1 ≈ 100°C
Q2 ≈ 89°C

Q1 ≈ 102°C
Q2 ≈ 100°C100°C

25°C

IOUT=30 A IOUT=20 A

Fan Speed=400 LFM VIN=48 V VOUT=12 V fsw=300 kHz L=4.7 µH

eGaN FET S308 MOSFET

eGaN FET and S308 MOSFET 
Thermal Comparison with Heat Sink  
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Q1 ≈ 100°C
Q2 ≈ 89°C

Q1 ≈ 101°C
Q2 ≈ 81°C100°C

25°C

IOUT=20 A

Fan Speed=400 LFM VIN=48 V VOUT=12 V fsw=300 kHz L=4.7 µH

eGaN FET Can PAK MOSFET

eGaN FET and CanPAK MOSFET
Thermal Comparison with Heat Sink  

IOUT=30 A
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fsw=300 kHz

VIN=48 V VOUT=12 V

eGaN FET
CanPAK

S308 

Without Heat Sink
With Heat Sink

Thermal Performance Comparison
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•Power Device Requirements are Increasing 
•Packaging Improvements Must Keep Pace 
•Chip-Scale Packaged eGaN FETs Provide 
Most Efficient Electrical and Thermal 
Packaging Performance
•Monolithically Integrated eGaN ICs Further 
Advantages of GaN Technology

Thank You For Your Time ! Questions?

Summary
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