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NIS4461/D

9 to 24 Volt Electronic Fuse

NIS4461 Series

The NIS4461 eFuse is a cost effective, resettable fuse which can
greatly enhance the reliability of a hard drive or other circuit from both
catastrophic and shutdown failures.

It is designed to protect the downstream circuitry against an
overcurrent event by limiting the current while protecting against high
inrush current, as well as monitoring the load current in real time.

Features
• Integrated Power Device

• Power Device Thermally Protected

• No External Current Shunt Required

• 9 V to 24 V Input Range

• 39 m� Typical

• Internal Charge Pump

• Internal Undervoltage Lockout Circuit

• ESD Ratings:
Human Body Model (HBM); 2000 V
Charged Device Model (CDM); 2000 V
Latch−Up; Class 1

• These Devices are Pb−Free, Halogen Free/BFR Free and are RoHS
Compliant

Typical Applications
• Hard Drives

• Mother Board Power Management

• Fan Drives

• Industrial

• Handheld Devices

• Portable Instruments
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Figure 1. Block Diagram
(NIS4461MT2TXG, NIS4461MT4TXG)
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Figure 3. Thermal Trip Time vs. Power Dissipation
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Figure 4. Application Circuit with Direct Current Sensing
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Figure 5. Application Circuit with Direct Current Sensing
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Figure 6. Common Thermal Shutdown
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TYPICAL CHARACTERISTICS
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Figure 7. VISENSE vs. Temperature
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Figure 8. VISENSE vs. Load Current

Figure 9. RDS(ON) vs. VCC
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Figure 10. RDS(ON) vs. Temperature
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Figure 11. IOL and ISC vs. Temperature
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Figure 12. IOL and ISC vs. RLIM
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APPLICATION INFORMATION

Basic Operation
This device is a self−protected, 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 dv/dt of the output voltage will be
controlled by the internal dv/dt circuit. The output voltage
will slew from 0 V to the rated output voltage in 1 ms, unless
additional capacitance is added to the dv/dt pin.

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

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

Current Limit
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a thermal shutdown of one device will cause both devices to
disable their outputs. Both devices will turn on once the fault
is removed for the auto−retry devices.

For the latching thermal device, the outputs will be
enabled after the enable pin has been pulled to ground with
an external switch and then allowed to go high or after the
input power has been recycled. For the auto retry devices,
both devices will restart as soon as the die temperature of the
device in shutdown has been reduced to the lower thermal
limit.

Thermal Protection
The NIS4461 includes an internal temperature sensing

circuit that senses the temperature on the die of the power

FET. If the temperature reaches 175°C, the device will shut
down, and remove power from the load. Output power can
be restored by either recycling the input power or toggling
the enable pin for thermally latching devices. Power will
automatically be reapplied to the load for auto
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PACKAGE DIMENSIONS

WDFN10, 3x3, 0.5P
CASE 522AA

ISSUE A

ÍÍÍ
ÍÍÍ
ÍÍÍ

NOTES:
1. DIMENSIONING AND TOLERANCING PER

ASME Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.
3. DIMENSION b APPLIES TO PLATED

TERMINAL AND IS MEASURED BETWEEN
0.15 AND 0.30mm FROM TERMINAL.

4. COPLANARITY APPLIES TO THE EXPOSED
PAD AS WELL AS THE TERMINALS.

C

A

SEATING
PLANE

D B

E

0.15 C

A3

A

A1

2X

2X 0.15 C

DIM
A

MIN NOM MAX
MILLIMETERS

0.70 0.75 0.80
A1 0.00 0.03 0.05
A3 0.20 REF
b 0.18 0.24 0.30
D 3.00 BSC
D2 2.45 2.50 2.55
E 3.00 BSC

1.75 1.80 1.85E2
e 0.50 BSC

0.19 TYPK

PIN ONE
REFERENCE

0.08 C

0.10 C

10X

A0.10 C

NOTE 3

L e

D2
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