HotSwitch’ SEMTECH

PROTECTION

Enhanced system protection solutions against transient
and steady-state fault conditions

semtech.com/circuit-protection



http://semtech.com/circuit-protection

HotSwitch®

HotSwitch is an integrated power switch to turn a load on and off. The HotSwitch turns on or off the current flow to a power rail
as needed by the application. But turning on and off a load is not the only task a HotSwitch performs.

Semtech’s HotSwitch is connected with the main power rail to protect the electronics system against typical electrical transients
and steady-state fault conditions. The device detects electrical surges and provides robust security to the downstream subsystem
by gracefully disconnecting the load from the power source.

The HotSwitch portfolio provides an enhanced shield against inrush current, overvoltage, under voltage, reverse current, short
circuit, and over-temperature faults. These devices minimize the on-resistance of the MOSFETs and provide enhanced switching
performance with low conduction loss.

Control
+
Power Overcurrent Protection DC-DC p— Load
Overvoltage Protection
Supply Short Circuit Protection Converter

Inrush Current Protection
Thermal Shutdown
ESD/Surge Protection

HotSwitch®

* Integrated in several eFuse parts

Figure 1. Concept of a HotSwitch®

HotSwitch® Ordering Information

Part Iq Typ (A) Shutdown Over-Current  Current Limit  UVLO/Over-Voltage Fault Signal Soft Start IEC61000-4-2 (ESD)
Number a WP WA current Typ (UA) Protection, Y/N  (Fixed/Ad)) Protection (Y/N) (YN contact Rating (+/-kV)
HS2950P 340 1 Yes Adj Yes Yes Adj

HS2240P 200 2 Yes Fixed Yes Yes Adj 12

Part IEC61000-4-2 (ESD) ESD protection IEC 61000-4-5 Package Size n g
Number air Rating (+/-kV) level HBM (kV)  (Lightning) (8/20ps) Package (mm) Quantity per Reel Reel Size
HS2950P 2 NA DFN-12 lead 3.0x3.0x0.55 5000 13"
HS2240P 20 2 40A DFN-14 lead 3.5%x2.0x0.57 3000 7"
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Basic Features

Over Current Protection

When an over-current condition occurs, the HotSwitch
usually limits the load current to the limit set by an external
resistor, RLIM. If the over-current condition persists,

the device disconnects the load until it recovers. Some
HotSwitch parts also use a fixed current limit and do not use
any external resistor.

Over-Voltage Protection

A HotSwitch features adjustable over-voltage protection
thresholds using external programming resistor network.

If the input voltage exceeds the over-voltage threshold,

the HotSwitch turns off the switch and prevents start-up.
The over-voltage response time is critical to prevent the load
from being damaged. It is essential to turn off the switch

in less than 100ns.

Undervoltage lockout

HotSwitch turns off the switch and disconnects the load
from the supply if the input voltage drops below the UVLO
threshold. The under-voltage condition can malfunction the
internal circuitry by partially turning the FET on/off or sending
incorrect signals to the control circuit.

Soft-Start

HotSwitch provides a controlled ramp-up of the output voltage
during start-up, which minimizes the inrush current, and
protects the load and the power supply from overloading.

The soft start duration can be set up by adding an external
capacitor to the SS pin.

Enable Pin

The enable pin is used to turn on/off the HotSwitch. If the
device features a high enable (EN) pin, the part is enabled by
pulling higher than a specific small voltage. The HotSwitch can
be disabled when a fault condition occurs.

Fault Pin

The fault (FLT) pin indicates any abnormal condition such as
OCP, OVP, UVLO, or short circuit event. During any of these
events, the FLT pin is pulled high. When the fault is apparent,
the FLT pin returns to low.

Thermal Shutdown Protection

HotSwitch features thermal shutdown protection to prevent
the part from overheating. The part turns off and asserts a fault
flag when detecting the junction temperature above a specific
limit. The part remains in thermal shutdown mode until the
junction temperature cools down to the predetermined value.
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Figure 2. Basic Features of a HotSwitch®
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Why HotSwitch®

HotSwitch brings substantial performance advantages, protecting circuits from transient and steady-state conditions:

¢ Integrated protection circuitry that can replace e Ensures longer battery life for systems with low leakage

conventional fuses and other protection devices and quiescent currents

e Delivers higher system reliability with safety features like Provides lower BOM count and smaller PCB area than

over-current, over-voltage, over-temperature, and reverse discrete or multi-chip solutions

current blocking
e Embeds IEC 61000-4-2 level compliant ESD and surge
e With enhanced system dynamic behaviors, including protection for some applications
limited inrush current, proper loading sequence, handling
minor disturbances in a system power line, and injecting

lesser interference among loads
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HotSwitch® Products

29V 5A Load Protection HotSwitch

eFuse with Integrated SurgeSwitch™ Protection

* Vin: 2.7V-29V

* Up to 5A DC Output Current
* Low Rygo,: 25mQ

* Adjustable current limit

* Adjustable UVLO and over-voltage protection
* Automatic output discharge

* Programmable soft-start

* Fault flag

® Thermal shutdown protection
* DFN 3.0 x3.0x0.55mm
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® Vin: 3.0V-22V Up to 5A DC Output Current

* Upto 3.1A DC Output Current

* Low Rygp, 40mQ

* Adjustable UVLO and over-voltage protection
* Automatic output discharge

* Programmable soft-start

* 40A Ipp (tp=8/20us) per IEC 61000-4-5

* +20kV / +12kV (air/contact) per IEC 61000-4-2
* Fault flag

* Thermal shutdown protection
* DFN3.5x2.0x0.57mm
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For a detailed list of sales representatives
in your area please visit semtech.com/sales
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SEMTECH

Semtech Corporation is a leading global supplier of high performance analog and mixed-signal
semiconductors and advanced algorithms for infrastructure, high-end consumer and industrial equipment.
Products are designed to benefit the engineering community as well as the global community. The
Company is dedicated to reducing the impact it, and its products, have on the environment. Internal
green programs seek to reduce waste through material and manufacturing control, use of green
technology and designing for resource reduction. Publicly traded since 1967, Semtech is listed on the
NASDAQ Global Select Market under the symbol SMTC. For more information, visit www.semtech.com.
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