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• WBG ADVANTAGES

• WHY ISOLATED GATE DRIVE SUPPLY?

• ISOLATED TOPOLOGIES FOR WBG GATE DRIVE

• EMC AND DESIGN ISSUES

• LAYOUT EXAMPLE

• HIGH CURRENT INDUCTOR FOR GAN DCDC

AGENDA 
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The significant difference in the technical 
parameters is due to the “Band Gap", which is 
the energetic distance between valence and 
conduction band in the atom.

Parameter 4H-SiC 2H-GaN 
Band gap (eV) 3.2 3.4
Beak through field strength (MV/cm) 2 to 3 3
Electron mobility (cm²/Vs) 800 1600
Hole mobility (cm²/Vs) 50 10
Thermal conductivity (W/mK) 700 max. 200

Overview of the Key Parameters

WE MEET @ DIGITAL DAYS

WBG ADVANTAGES

ANNA | 2022

problem!
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SIC GATE DRIVE

 SiC-MOSFET:
Kink from linear triode-like behavior ("ohmic") to 
saturation range (constant current) is missing.

 Lower slope (dID/dUDS) of the SiC-MOSFETs. 

 SiC MOSFET behaves more like a voltage-controlled 
resistor than a voltage-controlled current source. 

SiC-MOSFETs, use in practice
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Transmission slopes (ID – UDS and IC – UCE @ TJ = 125 oC)
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SIC GATE DRIVE

 The maximum drain current ID can already be reached
at a low VGS voltage of 11 - 13 V.

 If the voltage is increased further, this leads to a 
significantly lower voltage drop at the transistor.

 Apply the maximum gate voltage recommended by
the manufacturer  Lower losses!

 Pv = UDS x ID
 ∆Pv = ∆UDS x ID = 2,6V x 23A = 59,8W!

(Peak power, duty cycle not considered here)  

Circuit design, necessary gate-source voltage VGS (2/2)
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ISOLATED GATE DRIVE

• Protection against electrical shock

• Protection of the control circuit

• Protection against EMI (high CMTI)

• Easier control of the highside FET

Why isolated gate drivers and supply?

Functional

Basic or
Reinfored
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ISOLATED GATE DRIVE SUPPLY

• 5V to 6V turn on voltage for GaN

• -2V to 0V turn off voltage for GaN

• 15V to 20V turn on voltage for SiC

• -5V to 0V turn off voltage for SiC

GaN / SiC gate drive voltage levels
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CURRENTS & LAYOUT GATE DRIVE  
Gate drive current flow  Ground bounce due to parasitc inductance

𝑉𝐿 = 𝐿𝑝𝑎𝑟𝑎𝑠𝑖𝑡𝑖𝑐 ∙
∆𝐼

∆𝑡
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False turn on due to Miller-Effekt
CURRENTS & LAYOUT GATE DRIVE 

𝐼𝑚𝑖𝑙𝑙𝑒𝑟 = 𝐶𝑚𝑖𝑙𝑙𝑒𝑟 ∙
∆𝑣

∆𝑡
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Common mode currents over isolation barrier
EMC ISSUES ISOLATED GATE DRIVE
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TOPOLOGIES FOR ISOLATED GATE SUPPLY: PUSHPULL

• Cheap and fast solution

• Unregulated output voltage

• Tight input voltage range

Application example TI
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WE Push Pull Transformer
TOPOLOGIES FOR ISOLATED GATE SUPPLY: PUSHPULL
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• More expensive and complex

• Regulated output voltage

• Wide input voltage range

• Multiple output voltage levels

Application example from WE with LT8302/LM5180 controller
TOPOLOGIES FOR ISOLATED GATE SUPPLY: FLYBACK

LM5180

No optocoupler
requiered for

feedback
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GaN / SiC / IGBTs up to 6W gate drive power : WE-AGDT
TOPOLOGIES FOR ISOLATED GATE SUPPLY: FLYBACK
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for GaN / SiC / IGBTs up to 6W   Most compact solution on the market
WE-AGDT
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WE-AGDT
Reference design EMC test CISPR32-B
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Reference design thermal result
WE-AGDT
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Possible filter solutions for isolated DCDC
EMC FILTERS FOR WBG ISOLATED GATE DRIVE
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EMC FILTERS FOR WBG ISOLATED GATE DRIVE

WE-SL2 744227S WE-SL3 74453101

Impedance curves of the used CMC´s
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4MHz GaN totempole SiC driver
WBG  400W DEMONSTRATOR FROM WÜRTH ELEKTRONIK
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Isolation on PCB HV to LV side
ISOLATED GATE DRIVE LAYOUT
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Gate drive of GaN/SiC
LAYOUT OF THE GATE DRIVE
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BROADBAND MAINS FILTER FOR 1-PHASE 4kW
LT spice common mode simulation

WE-VD

WE-FTXX WE-CMBNC

WE-LPCCWE-CSSA
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LT spice differential mode simulation
BROADBAND MAINS FILTER FOR 1-PHASE 4kW
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• Duty Cycle can be very small due to the fast switching edges

• Advantageous for e.g. high step down ratios: 48V  1,2V/20A with only one DCDC stage

• Switching frequency is usually still below 1MHz due to efficiancy

• For high current and best efficiancy a new inductor has been developed

• WE-HCFT (2504 Package) 4.1mm Flat

What is the advantage of using GaN in DCDC converters?
LOW VOLTAGE GAN FETS FOR DCDC?
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Buck sync 48V1,2V 20A   500kHz
REDEXPERT SIMULATION OF THE NEW INDUCTOR
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