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GaNTechnology as an enabler for 
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OUTLINE

̕ New Soft Switching Technology

̕Trends in Magnetics

̕ GaN technology a tool in increasing the Magnetic Efficiency

̕ New Trends in Power Conversion Technology influences the Magnetics 

̕ Conclusion 
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TRADITIONAL SOFT SWITCHING 
TOPOLOGY
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Full Bridge Phase Shifted ( Old Technology)

Full Bridge Phase Shifted  

with Current Doubler

Equivalent Circuit of  the 

Full Bridge Phase Shifted 

with Current Doubler
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t0-t1
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t1-t2
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Resonant Transition

GaNshave the 

advantage of a smaller 

Coss
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Larger Leakage 

Inductance can lead to 

ZVS
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̕ In ZVS full bridge phase shifted topology the leakage inductance was 

used as an energy storage element for discharging the parasitic 

capacitances of the primary switchers.

̕ In some applications additional inductive elements are placed in series 

with the primary winding to add to the leakage inductance.

̕ In other topologies such as single ended forward with active clamp the 

leakage inductance was used to delay the magnetizing current flow into 

the secondary until the soft transition was finalized.

Traditionally ZVS topologies required a 

larger leakage inductance in the transformer
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New Technology in Soft Switching 

ñTrueò soft switching
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̕Current Shaping is a methodology wherein the current is ñshapedò in 
a such way that it reaches zero before the switch is turned off.

̕By ñshapingò the current in a switching device we prevent the 
conduction of the switch when reverse voltage is applied.
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ñTRUEò SOFT SWITCHING TECHNOLOGIES
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For small Leakage Inductance

Transformers we do not reach

ZVS over the entire load range.
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This ZVS technique can be 

employed at any load if we 

increase IM

[1] [4]
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ZVS At any Line and 

Load Conditions

Current Injection technology 

can ensure ZVS at any 

operating conditions and 

even at zero leakage 

Inductance

[2] [4]
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̕ A Larger Leakage inductance will reduce the effective duty cycle and 

create ringing and spikes across the SRs in the old technology. 

Magnetics for the New ZVS Technology

̕ In the New Technology there are no spikes or ringing across any of 

the switching elements.

̕ The New Technology does not require a large leakage inductance 

and it will operate even with zero leakage inductance.

Figure3: Vin=405V,Iout=120A,Vout=14V
BlueisSyncroDrain,RedisPrimaryGate,YellowisPrimary
Drain
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Efficiency plot &

Power Budget@ 100% Load
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Magnetics For the New Soft 
Switching Technology 


