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eFuse vs. PTC Test Setup

To compare eFuse and PTC fault response an eFuse
(ON Semiconductor NIS5132MN2) and a polymer PTC
with similar characteristics were chosen to provide fault
protection on a 12 V power rail. The eFuse Rjimit resistor was
chosen as 37.4 Q to match the current limit specifications.
Table 1 provides a brief comparison of the devices.

Table 1. PTC AND EFUSE SPECIFICATION

COMPARISON

Specification Polymer PTC eFuse
Max Voltage 16 25
Hold Current 15A 1.7A
Trip Current 3.0A 3.0A
On Resistance 40 to 110 mQ 44 mQ
Package 1210 3 x 3 DFN
Length (mm) 3.2 3
Width (mm) 25 3
Height (mm) 0.55 1

The test circuit board is shown in Figure 1. It has coaxial
connectors to measure input voltage, output voltage, current
(voltage over a 20 m<2 resistor), and eFuse enable pin
voltage. It also has a Zener diode and 10 pF input capacitor
to suppress inductive spikes due to V = L(di/dt) transients on
the power cable.

There are also switches to change between the eFuse and
PTC and to short the output to ground. Furthermore, it has
an onboard multimeter to read input voltage and output
current. Standard eFuse peripheral components such as the
Riimit and the output capacitor were included too. Generally
eFuses do not require output capacitors for functionality, but
it is a good idea to have them if large inductive voltage spikes
are possible in the application.

Figure 1. The Circuit Board Used for Comparing
the eFuse to the PTC

A 12 ohm load is connected from output to ground. Since
both the eFuse and PTC have their current limits above 1 A,
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Desktop Computer Power Supply

The high current capability of the desktop computer
supply allowed the PTC to trip quickly (see Figure 6).
Clearly, the PTC performs much better with this supply than
with the others; the input voltage trace is much more stable.
As Figure 7 shows, the eFuse responds in a similar manner
as with the other supplies, but even in this case the eFuse
results in less disruption of the input voltage than with the
PTC.

Timn Anc'ne =" e ‘““r“‘ul e R L e R ETe L -4

Figure 6. With the desktop computer power supply,
there is a dip in the input voltage but the PTC trips in
about 3 ms
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Figure 7. The eFuse responds as it did with the other
power supplies. The response is quick and the input
voltage stays high

Test Summary

It was observed during the tests that the eFuse responded
to faults more quickly than the PTC, allowing the power
supply rail to stay up better. The results are summarized in
Table 2.

Table 2. FAULT RESPONSE TEST SUMMARY

Supply PTC Response eFuse Response
Wall Adapter Fig 2: Did not trip Fig 3: ~10 us
Benchtop Fig 4: Slow (~30 ms) Fig 5: ~10 us
Desktop . N
Computer Fig 6: Fast (~3 ms) Fig 7: ~10 us
Conclusion

In many cases, a PTC may provide adequate protection.
Its response should be fast enough to prevent burn damage
to wiring. In addition, its ability to maintain voltage levels
in response to a fault can be enhanced by choosing a higher
current supply, or perhaps even adding decoupling
capacitance on the power supply (input) side.

However, in other cases an eFuse is not only a better
choice but its superior performance and features are required
to satisfy application requirements. The use of an eFuse may
also save cost and board space if additional circuitry, needed
to prevent inrush currents or to provide overvoltage
protection, can be eliminated by using an eFuse. For more
information about eFuses, please visit www.onsemi.com or
contact your local ON Semiconductor sales representative
for evaluation boards and samples.
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