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• Power pass element - MOSFET

• Not self-protected

• Very strong inside specified operating range

• Fragile outside specified operating range

• Operating range limited by VGS, VDS, ID, SOA, ZTJA, TMAX

• Controller

• Keeping always the MOSFET in safe condition

• It must detect and protect

• System

• Power path of the eFuse

Architecture
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Architecture
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Mechanical design

6

STEF01/24 STEF512SR(X) STEF12H60



• Safety

• RDSON – sub mΩ range

• Maximum VIN – at least 2x the operating voltage

• Maximum ILOAD

• Power MOSFET SOA

• Precision of current sensing – single % range

• Ruggedness – no latch-up, accept negative voltage on VOUT

Critical parameter
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Features
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Features

MOSFET SOA

• Big problem for high voltage MOSFETs

PDIS = VDS x ID

Voids



Features
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Line transients and power path disconnection
VOP

0V

VIN

VOUT
VMAX

VIN VOUT



Features
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Loop stability
Amplifier Oscillator

No more common

Drain configuration

Common

Drain configuration

• Gain as low 

as possible

• Avoiding 

feedback 

amplifier 

wherever 

possible

• Bandwidth 

lower than 

resonant 

frequency

• Low 

impedance 

gate driver

• Specifying 

LIN range

• Using threshold detection + 

timing instead of loop regulation



Features
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Parallel operation – current sharing during startup

Load step during the startup

Patent pending. Application number 18139786.
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eFuses designed in Prague
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STEF01/24 STEF12H60/M/G STEF512SR(X)



eFuses designed in Prague
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STEF48H28/30

Future

800V 

fuse?



• eFuse – is a smart way of system protection and hot swapping

• The controller circuit must be very robust, handling extreme situations

• The power MOSFET must have sufficient margins in SOA and VDS

• Precise current sensing is a challenge

Conclusion
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