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NIS6150/D

+5 Volt Electronic eFuse

NIS6150, NIV6150
The NIS6150 is a cost effective, resettable fuse which can greatly

enhance the reliability of a USB application from both catastrophic
and shutdown failures.

It is designed to buffer the load device from excessive input voltage
which can damage sensitive circuits and to protect the input side
circuitry from reverse currents. It includes an overvoltage clamp
circuit that limits the output voltage during transients but does not shut
the unit down, thereby allowing the load circuit to continue its
operation.

Features
 200 m� Max RDS(on)

 Integrated Reverse Current Protection

 Adjustable Output Current Limit Protection with Thermal Shutdown

 IEC61000ï4ï2 Level 4 ESD Protection for Vbus up to 7 kV

 Fast Response Overvoltage Clamp Circuit with Selectable Level

 Internal Undervoltage Lockout Circuit

 Digital Enable with Separate FLAG for Fault Identification

 Integrated Current Monitoring

 Both Latching and AutoïRetry Options Available

 NIV Prefix for Automotive and Other Applications Requiring
Unique Site and Control Change Requirements; AECïQ100
Qualified and PPAP Capable

 These Devices are PbïFree, Halogen Free/BFR Free and are RoHS
Compliant

Typical Applications
 Automotive Infotainment

 USB 2.0/3.0/3.1 VBUS

 Solid State Drives

 Mother Boards

MARKING DIAGRAM

See detailed ordering and shipping information on page 8 of
this data sheet.

ORDERING INFORMATION

WDFNW10, 3 x 3
CASE 515AB
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Figure 1. Typical USB 2.0 Application Circuit
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ELECTRICAL CHARACTERISTICS
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APPLICATIONS INFORMATION

Basic Operation
This device is a selfïprotected, resettable, electronic fuse.

It contains circuits to monitor the input voltage, output
voltage, output current and die temperature.

On application of the input voltage, the device will apply
the input voltage to the load based on the restrictions of the
controlling circuits. The output voltage, which is controlled
by an internal dv/dt circuit, will slew from 0 V to the rated
output voltage in 1 ms.

The device will remain on as long as the temperature does
not exceed the 175C limit that is programmed into the chip.

The internal current limit circuit does not shut down the
part but will reduce the conductivity of the FET to maintain
a constant current at the internally set current limit level. The
input overvoltage clamp also does not shutdown the part, but
will limit the output voltage in the event that the input
exceeds the Vclamp level. This operation can be seen in
Figure 5.

An internal charge pump provides bias for the gate voltage
of the internal nïchannel power FET and also for the current
limit circuit. The remainder of the control circuitry operates
between the input voltage (VCC) and ground.

The VCC line can generate spike noise in fast transient
conditions such as short circuit, and this high peak can cause
overïstress and malfunction. To prevent this, a low ESR
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Latching vs. Auto−Retry
This device features two options regarding its reset ability

after a thermal shutdown event. These are called latching
and autoïretry which are respectively marked MT1 and
MT2 as part number suffixes. Upon reaching a thermal
shutdown state, a latching device (MT1) will remain
shutdown with no power supplied to the output (SRC pins).
The only way to reset the device is to either perform a power
cycle on the VCC bus or pull the EN pin low (<0.4 V). By
doing either of these actions, the fault state is cleared and the

device is allowed to pullïup the output to its normal, high
state.

Instead of remaining in thermal shutdown, an Autoïretry
device (MT2) will automatically attempt to pull up the
output once the die temperature cools to < 135C. If the fault
remains on the output during this attempt, the device will
once again enter a short period of current limiting that will
eventually lead to thermal shutdown for which the
autoïretry process will repeat indefinitely.

Figure 4. Output Short Circuit

Figure 5. Output Voltage Protection

Latch version Auto−Retry version
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