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Introduction
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Architecture

* Power pass element - MOSFET
* Not self-protected
* Very strong inside specified operating range
 Fragile outside specified operating range
» Operating range limited by Vg, Vs, Ip, SOA, Z1)a, Tyax

» Controller
» Keeping always the MOSFET in safe condition

|t must detect and protect
¢ System
* Power path of the eFuse
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Mechanical design
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Critical parameter

¢ Safety

« RDSON - sub mQ 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
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Features
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Features

Jop VIN Line transients and power path disconnection
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Features

Loop stability

« Specifying
LIN range

No more common
Drain configuration

|~’_I| MPower

]RDS )\

« Using threshold detection +
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Features

Parallel operation — current sharing during startup
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Patent pending. Application number 18139786.
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Linear mode Precise current sensing
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Precise current sensing
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"I Patent: 10295577 - Current sensor with extended voltage range
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eFuses designed in Prague

STEF12H60/M/G
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QFN 32 (5x 5) Features

Features

P — _ e 5V and 12V channels into one chip
* 60 A continuous current e 25V Absolute Maximum Input Voltage
* ¢ Input voltage range from 5to 18 V e Precise Output Over Voltage Clamp
Features +  Adjustable current limit e Fixed overcurrent protection trip point
Operating input voltage range: 8 to 48 V * Inputundervoltage Jockout ROSA’ i ont5V, t4/’-\t'0r 4.5A5\c;n ;2\/ [
. : * Reverse current protection on 5V channe
* Integrated 0.85 mQ Power MOSFET .
«  Absolute maximum input voltage: 55 V . Enable/Disable oi e Thermal Protection
. Conti v 4 A nable/Lisable pin e Available in Thermal Latch (or Auto re-ify on
ontinuous current typ... *+  Programmable turn-on time request).
*  N-channel on-resistance typ.: 30 mQ +  Accurate current monitor signal * Input Under Voltage Lockout
*  Enable/fault functions +  Precise temperature monitor ¢ Ad]%5t1b1e O:Jg)m \/éoltagleCSIew Rate f::rr
each channel by externa capacitors
+  Qutput clamp voltage: adjustable from 10 to 52 VV «  Overcurrent and Fault status flags e Integrated 40m¥2 Power MC;S;_;ETE
* Internal MOSFET self-diagnostic
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STEF48H28/30

QFN42L — (7x7 mm)

eFuses designed in Prague

Features

Vee Ving Vours
. 30 A continuous current S| Vi Vour
. Input voltage range from 9 to 80 V Di UVLO Recs
. Absolute maximum rating 95 V . ]
. SMBUS™ interface ovio ocPT
. PMBUS®&™ V 1.3.1 commands compliant
. Adjustable UVLO and OVLO Ve oo
. Integrated 1.7 m0 power MOSFET T | soa Reset
. Overcurrent protection with adjustable threshold and timeou SMBUS IF {: g;; . JTGEUJL
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Fast, adjustable short-circuit protection

Thermal protection

Power good, fault, and reset functions

Programmable soft-start and turn-on delay time

Precise current monitor signal

Precise temperature monitor

Digital voltage, current, power, energy, and temperature telemetry
Parallel operation

Integrated MOSFET diagnostic features

Integrated black-box function

Fault latch or auto-retry configuration

-40 °C = T, < 125 °C operating temperature

QFN42L (7x7 mm) package - IPC2221B 100 V spacing compatible

ON
ONIOFF H SM_Addr lon
Ruo| GND GNDP  SS CLREF Vg

Future

800V
fuse?

18




Conclusion

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
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