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GaN First Time Right
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Tools
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Cross reference tool

• Powered by DiscoverEE database: 
20,000 MOSFETs from 28 
manufacturers

• Compares the most cost-effective 
EPC products that beat Si MOSFET 
performance, in most cases at a 
lower cost

• Detailed datasheet comparison, 
including calculation of parameters 
in same conditions
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Sync buck tool

• Formula based loss analysis for synchronous buck converter
• Calculations for all EPC products

Calculations for both 
control and 
synchronous FETs

More detailed loss 
calculation
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Electrical models: PLECS

• Custom thermal model based on 
formula loss calculations (for 
symmetrical half-bridge)

• Dual port models support dual 
sided cooling

• Custom models have internal 
measurement capabilities

• Example circuit
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Electrical models: Spice

• Spice models: LTSpice, Pspice, Tspice, Spectre, SIMetrix/SIMPLIS
• Continuous model for GaN FETs and circuit
• Gate driver model
• PCB parasitics, especially CSI
• Passive components parasitics

• LTSpice example model

PWM generator based on simple 
application inputs
(fSW, duty cycle, VIN/VOUT, IOUT, L)

Simplified 
gate driver 
model

Circuit model with first 
level parasitic components 
(CSI, PCB resistance)

Loss analysis via .meas
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Thermal calculator

• Parametrized tool based on FEA 
modeling: calculates temperature and 
thermal model parameters in steady 
state

• No detailed design required: suitable for 
initial device selection, iterative process 
with loss calculation

• PCB only cooling: vias, layers and 
airflow

• Heatsink cooling: TIM, heat-spreader, 
heatsink calculator, airflow
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Demo boards

• EPC90xx: half-bridge boards for quick 
prototyping, available for all EPC GaN 
FETs

• EPC91xx: application specific design

• Technology partner reference designs

EPC90153 half-bridge board for EPC2619

EPC9159 1kW LLC using EPC2619 and EPC2067
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Example
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Simple buck converter

• Current design

• 48/12V 300kHz

• P= 260W (IOUT=22A)

• FDMS2D5N08C 80V, 2.2mΩ

• Goal: increase switching frequency and understand the value of GaN

• 500kHz
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Cross reference
Default conditions

Expected 50% 
reduction of losses
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Update your conditions

500kHz increases the 
advantage of GaN:
Si MOSFET losses 
increase much more 
than GaN FETs
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Sync buck losses
A few more input 
parameters provides a 
more detailed analysis

Different recommendations 
for both control and sync FETs

Losses and price for all EPC 
GaN FETs

EPC2619 latest generation 
eGaN FET
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Detailed loss simulation

Example model from EPC LTSPice library (CSI= 100pH)
• HS: 1.6 W → 2.7 W
• LS: 2.6 W → 2.2 W

Impact of CSI: 50-100pH
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Thermal verification - datasheet

• RthJC: Used for double sided cooling, the best way to take advantage of the power 
density of GaN

• RthJB: PCB cooling only path
• RthJA_JEDEC: PCB cooling only path measured in a std condition (natural convection)
• RthJA_EVB: PCB cooling only path measured on a real board EPC90153 (natural 

convection)
• Control FET: 2.7 W → ΔT = 124 °C
• Sync FET: 2.2 W → ΔT = 101 °C

• → Need different thermal concept
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Thermal verification – thermal tool

• Application conditions

https://epc-co.com/epc/design-support/gan-power-bench/gan-fet-thermal-calculator
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PCB parameters: concept design

• Customer PCB concept
• Half-bridge demo board

EPC90153 (EPC2619)

Layer stack-up for EPC90153EPC2619 via pattern on EPC90153
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Thermal verification results

Analyze impact of:
• PCB, heatsinking and airflow
• High side and low side differentiation
• Mutual heating

With 400LFM:

EPC2619 datasheet 
RthJV_EVB
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Real measurements

EPC2619 on EPC90153   FDMS2D5N08C
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Performance comparison

Measurements confirm that EPC2619 has lower losses and can carry 
more current

• Power Stage Efficiency and losses include FET 
losses and inductor

• Maximum current displayed corresponds to a 
maximum case temperature of ~105°C in thermal 
steady state with 1000 LFM

400 LFM 1000 LFM
EPC2619 (500 kHz) 22 A 24.5 A
EPC2619 (1 MHz) 15 A 17 A
FDMS2D5N08C 18.5 A 22 A

Table with maximum output current for different 
airflow and TC ≤ 105°C -107°C
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48 V - 12 V, 500 kHz (Power stage only)

Efficiency
Power Loss

EPC2619 - 500 kHz
EPC2619 - 1MHz
FDMS2D5N08C
500 kHz

400 LFM lim.
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Waveform 20A (48 Vin, 12 Vout)

Switch node Waveform Comparison: Rg tuning

10V/div
10ns/div

VSW

EPC2619
FDMS2D5N08C
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Thermal Equilibrium 48/12 V, 500 kHz

EPC2619

FDMS2D5N08C

No heatsink, 1000 LFM 

IOUT = 22 A

IOUT = 22 AIOUT = 25 A
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Thermal Equilibrium 48/12 V, 1 MHz

EPC2619

No heatsink, 1000 LFM 

IOUT = 22 A

IOUT = 18 A
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Summary

In the example we used the web tools to compare a Si MOSFET to EPC 
eGaN FETs, and confirmed via measurements that EPC2619 has lower 
losses, can carry more current and is cheaper than the original Si 
MOSFET
1. The cross reference provides the easiest way to compare Si 

MOSFET to GaN, including pricing
2. The loss calculators and simulations provide mode detailed device 

optimization and trade-off analysis
3. The thermal tool provides a fast and flexible way to assess thermal 

concepts and trade-off analysis
4. Finally, the hardware boards help to validate the device selection
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