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mounted in accessible fuse boxes—
a requirement that dictates system 
architecture and forces packaging and 
system layout compromises. In contrast, 
PPTC devices latch into a high-resis-
tance state when a fault occurs. Once 
the fault is removed and the power is 
cycled, the device automatically resets 
and the protected system is restored to 
normal operation. 

Fuses have nominal current ratings 
from 2A to 30A in the same form-factor 
and are often substituted for ones that 
are larger than the design value or are 
jumped out of circuit when used in delo-
calized modules. In comparison, PPTC 
devices offer the added benefit of not 
being readily accessible, and so cannot 
be easily changed or substituted by the 
user.

When compared to bi-metal circuit 
protection devices, which typically 
cycle several times before latching, 
PPTC bladed devices use a resistance 
switching action to interrupt current. In 
addition to their resettable functional-
ity, the PPTC bladed devices offer high 
resistance to shock, vibration and rough 
handling, lower surface temperature and 
power dissipation, and flatter thermal 
derating.

Protection Requirements
Automotive wiring harnesses must be 

protected from damage and fire hazards 
in the event of a short circuit in the ve-
hicle wiring. Circuits typically require 0.10 
to 30A of current at system voltages of 
14V for 12V battery systems (28V for 
24V battery systems found in trucks and 
busses). 

Industry standards also play an im-

can be used in those that use metal fret 
routing. PPTC devices are available in a 
wide variety of current ratings, including 
lower current ratings than conventional 
fuses and are therefore more appropri-
ate for use in protecting command func-
tions.

If the electrical center or module 
incorporates a printed circuit board 
then surface mount PPTC devices can 
provide further packaging benefits.

Additionally, a new generation of 
PPTC bladed devices, as shown in 
Figure 3, can be inserted like a fuse or 
bi-metal breaker in the junction box. 
Designed to help provide resettable 
overcurrent protection for passenger 

vehicle wire harnesses using 12V bat-
tery systems, the PPTC bladed contact 
device features a 2.8 mm form factor to 
facilitate easy, one-to-one replacement 
of both mini-sized fuses and bi-metal 
circuit protection devices. 

Even though these devices are reset-
table and need not be user-accessible, 
the bladed form factor allows the 
designer to replace a fuse or a bi-metal 
device without modifying an existing 
junction box design.

 
Conventional Technologies 
Vs. PPTC Devices 

Fuses are single use devices that 
must be replaced when they blow. This 
characteristic requires that fuses be 

Figure 1: A partially distributed automotive harness architecture.

Figure 2a: Conventional current routing. Figure 2b: Current routing using PPTC device.

limits prior to and after the qualification 
stress tests and has included them in an 
internal specification. The PS400 speci-
fication encompasses the AEC-Q200 
standard for PPTC devices. It incor-
porates relevant physical, functional, 
environmental, electrical, and mechani-
cal requirements specified in a variety 
of ANSI, ISO, JEDEC, UL and military 
standards.

Conclusion
When it comes to harness protection in 

automotive applications, resettable PPTC 
devices offer benefits over conventional 
solutions to help protect automotive 
wiring harnesses from damage and fire 
hazards. They also facilitate designs that 
more closely reflect the ideal tree struc-
ture. A new generation of bladed PPTC 
devices also permits direct replacement 
of mini-sized automotive fuses and Type 
I or Type II bi-metal breakers.

tive environ-
ment. The test 
plan includes 
a series of 
electrical and 
environmental 
stress tests that 
require electri-
cal verification 
prior to and af-
ter each stress. 
The electrical 
verification 
tests are de-
signed to test 
that parts meet 
performance 
specifications 
for resistance, 
time-to-trip 
(TtT) and hold 
current at three 

different temperatures (-40°C, 25°C and 
max T).

Tyco Electronics has developed test 
procedures that define performance 
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portant role in the design of a vehicle’s 
electrical/electronic system. AEC-Q200, 
a stress test qualification for passive 
components, includes test requirements 
for PPTC devices used in the automo-

Figure 3: PPTC bladed devices.






