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First fully integrated protection for 48 V bus

Key benefits of STEF48H28 hot-swap solution
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Best-in-class power density: >1 kW in 7 x 7 mm2

Real-time thermal and SOA protection

Innovative (i x t) overcurrent protection: no oscillations

Noise immunity circuit: keeps system alive during line transients 

in the rack  

One part number fits single and parallel operation:

Minimized test and qualification efforts

Best-in-class On resistance: < 2 mΩ, minimizes power losses

High precision analog and digital (PMBUS) telemetry

https://www.st.com/en/power-management/e-fuses.html


STEF48H28
Hot-swap controller integrating low-Ron FET switch
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eFuse/hot swap protection for IT trays (server, telecom, AI/ML, storage)  

on 48V DC power 

Function: main hot-swap protection/eFuse for 48V-54V DC

Features:

• Integrated Power MOSFET – 30A continuous current

• Internal current sensing – no shunt resistor

• Full set of configurable protections (UV, OV, OCP, SC, OT)

• Easily scalable by parallel configuration

• High immunity to busbar/line noise and steps

• Real-time analog and digital telemetry

• Integrated thermal sensors – real-time OT protection

• PMBUS interface 
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• Over-Undervoltage protection

• Inrush-current control

• No input capacitor allowed

• Automatic IT gear restart

• Overcurrent protection

• Short circuit protection

• FET overtemperature protection

• FET short circuit detection

• FET SOA protection

• Immunity to line noise: avoid 

unwanted shutdowns

• +40V to + 59.5V DC

• Voltage spikes up to >90V

• 500W to multiple kWs power x tray

• Tray live hot-swap

• 100s nH to µH input Busbar 

inductances

• Line transitions (PSU <-> BBU)

• Line noise, EFT and surges

Operating context Requirements for the HS IC

Context and requirements
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Integrated solution -  STEF48H28Traditional hot-swap controller

100V – 1.6mΩ FET with thermal and current sensor 

embedded. No external FET nor sense networks.

Current and thermal sensor internally compensated and 

trimmed.

External Rsense in series with the FET switch(es) and 

thermal sensor to be sized, compensated and tuned by 

the application designer.

Integrating 48V hot-swap protection
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STEF48H28 features
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48-54V electronic fuse/hot-swap with diagnostic features and

PMBUS interface
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Wide range of operation

• Input voltage range: 9 to 80V (95V AMR, 100V transients)

• Adjustable UVLO/OVLO helps customizing the BUS protection

Efficient Power Integration: 

• Up to 30A Continuous current in a 7x7 mm2 QFN

• Up to 65% of area saving vs space-wasting solutions with external MOSFETS and R-sense

• 1.6 mΩ Integrated smart FET switch with current sensor minimizes power losses

• Parallel configuration protects High power systems 

Accurate control and protection

• Programmable soft-start minimizes the in-rush current

• Enable, Power good and adjustable timers allow correct power ON/OFF sequences

• High Precision Adjustable Current limit with (i x t) curve accommodates load peaks (GPU profile)

• Fast, programmable Short circuit protection

• Internal thermal and SOA protections for the internal power switch

• Noise immunity feature allows smooth operation during hot-swaps

Remote monitor and diagnostics:

• Precise analog current and temperature monitor  (IMON, TMON)

• PMBUS interface with V, I, T, E and Power telemetry and address functions

• Reset and Fault flags for overload and protection intervention

• NVM and black box 



• One block handles 30A continuous current

• Analog IMON, TMON

• V, I, P, E and T  telemetry on PMBUS

Parallel configuration, scalable power (>20kW)Single configuration (1-1.5 kW TDP, 2 kW peak)

• Only one device connected to PMBUS

• Same part number covers primary/secondary function

• System’s IMON and TMON telemetry on analog pins

• Systems V, I, P, E and T  telemetry on PMBUS

Device configuration
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• Parallel interconnection of 

multiple eFuses

• Controlled VOUT ramp-up 

• Multiple integrated protections 

(SOA, OT, OC) at startup

• Output status check with 

programmable timers and 

voltage thresholds

• Dedicated Faut propagation 

signal

• Current balancing circuit

• I, V, P, E and T telemetry with 

thermal compensation

• Easy and reliable power 

scalability of the hot-swap 

function

• Inrush current control

• Safe and repeatable startup 

into the bulk capacitance

• No startup into leaky/shorted 

loads

• Fast and reliable ON/OFF 

synchronization 

• Balanced current among the 

power devices

• Accurate system telemetry

System requirements Implementation

Parallel operation detail
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STEF48H28 3X and 6X eFuse EVB
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STEF48H28 3x EVB

4.5 kW

STEF48H28 6x EVB

9 kW



Thermal analysis at full load
parallel configuration

Test conditions:

EVB 6x eFuses,

VIN=48 V,

IOUT=180 A

(30 A per efuse),

Tamb=25°C.

Using a thermal imaging camera to show the

temperature of each eFuse connected in a parallel

architecture.

The test was carried out at room temperature

and an output power of 1.5 kW per eFuse.

The temperature of each eFuse is close to the others

confirming the great thermal performance of the

device (RTHJA) and a good EVB design.

The results are in line with the telemetry data.

eFuse-to-eFuse delta T <1°C



General-purpose analog products

Power management Signal conditioning and interface

https://www.st.com/en/audio-ics/audio-amplifiers.html
https://www.st.com/en/interfaces-and-transceivers.html
https://www.st.com/en/space-products/rad-hard-operational-amplifiers-and-comparators.html


Operational Amplifiers
Products portfolio

TSU111
11kHz 900nA 150µV

High 

accuracy

High gain 

bandwidth

5V

10 to 16V

36V

Only one product version is displayed

Check www.st.com for single, dual, quad, and package options

100kHz 1MHz 5MHz 10MHz 20MHz 50MHz

TSZ121
400kHz 31µA 5µV

TSV631A
880kHz 60µA 500µV

TSX631
200kHz 45µA 1mV

TSB611
560kHz 97µA 1mV

TSZ181
3MHz 800µA 25µV

TS507
1.9MHz 850µA 100µV

TSX711
2.7MHz 630µA 200µV

TSV522A
1.2MHz 45µA 600µV

TSB621
1.7MHz 295µA 1mV

TSB582
3.1MHz 2.5mA 2.4mV

TSX7191A
9MHz 630µA 100µV

TSB711A
6MHz 1.8mA 800µV

TSV911A
8MHz 780µA 1.5mV

TSB512
6MHz 1.8mA 1.5mV

TSX9291
16MHz 3.1mA 4mV

TSX921
10MHz 3.1mA 4mV

TSV782
30MHz 3.3mA 200µV

TSV772
20MHz 1.7mA 200µV

TSB7191A
22MHz 1.8mA 300µV

TSV991A
20MHz 780µA 1.5mV

TSV791
50MHz 5.5mA 200µV

TSB182
3MHz 20µV

TSB952
50MHz 4mA 1.5mV

TSZ151
1.3MHz  5µV

http://www.st.com/




Switching regulators
application segment

Industrial Automotive

DCP060xY
6Vin, 4-8A

AST1S31/H
4Vin, 3A

A6727B
12Vin, Iext-mostef

12VBATT Car

A6986F
38Vin, 1.5A

A7985A
38Vin, 2A

A6983
38Vin, 3A

A6986I
38Vin, 2A, iso-buck

A6986
38Vin, 2A

A6983I
38Vin, 3A, iso-

buck

A7986A
38Vin, 3A

A6985F
38Vin, 500mA

A6984
38Vin, 400mA

38VIN

40VIN AMR
Up to 6VIN

3.3/5 VBUS 48V Boardnet

A7987
60Vin, 3A

60VIN

DCP85CY
85Vin, Iext-mostef

DCP10001Y
100Vin, 1A

100VIN

Under developmentAvailable

DCP380xY
38Vin, 2-6A

STPM098
5Vin, Digital Buck 

controller 1/2rail -

8ph (dual loop)

24VBATT

85VIN

100VIN AMR

STPM802
36Vin, Buck-Boost, 

4sw-1ph, Iext-mostef

36VIN

60VIN AMR

ST1PS0X
5.5Vin, 0.4A

12-24VBUS

STPD01
26.4Vin, 3A

L6986/6F/5F
38Vin, 

500mA-2A

L6986I
38Vin, 2A, iso-buck

L6981/2/3
5.5Vin, 1.5-3A

L6983I
38Vin, 3A, iso-

buck

L7985/6
38Vin, 2-3A

L6984
36Vin, 400mA

L597X
36Vin, 1-2A

18-38VIN

20-45VIN AMR
Up to 5.5VIN

7VIN AMR

3.3/5 V 48VBUS

L7987/L
60Vin, 2-3A

60VIN

63VIN AMR

L3751
75Vin, Iext-mosfet

DCP10001
100Vin, 1A

100VIN

DCP360x
36Vin, 1-3A

75VIN

100VIN AMR

ST1S12
5.5Vin, 0.7 A

ST1S31/32
5.5Vin, 3-4A

L7983
60Vin, 300mA

DCP6003
60Vin, 3A

L589X
18Vin, 0.7-3A

ST1S40/1
18Vin, 3-4A

DCP3601i
36Vin, 1A iso-buck

ST1S06/09
5.5Vin, 1.5-2A

ST1S50
18Vin, 4A



High-performance LDOs by feature

Low consumption
STLQ020: 200 mA, 0.3 µA IQ LDO

LD39130S: 300 mA, 1 µA IQ LDO

LDQ40/LDL40: 250mA, 2 µA IQ, AG

Ultralow 

Iq
Tiny 

package

Miniaturization

LDBL20: world’s smallest LDO

LD56020: best featured in CSP

LD39020/39030: DFN4-1x1mm2

Low 

noise

High 

PSRR

Noise sensitive environments
LD56100: 1 A, 13 µVRMS , Low noise, low drop

LDLN025: 250 mA, 6.5 µVRMS

LDLN030: 300 mA, 7.5 µVRMS , 80dB PSRR

LD56020: 200 mA, 8.8 µVRMS , 90dB PSRR Low Vin

Ultralow 

dropout

Low power dissipation
LD59150: 1.5 A, 65 mV drop LDO, AG

LD39200: 2 A, 130 mV drop LDO

LD56050: 0.5 A, 80 mV drop LDO

LD57100: 1 A, 50 mV drop LDO

LDO40L: 0.4 A, 140 mV drop LDO, AGFrom the 

leader in 

industry 

standard 

and power 

packages

Standard VREG & 

Power packages

L78/L79, LM317, LD1117
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