
Analyzing the video, we noted that
the fire originated in the corner
where the RED lead (input + ) is
located.

We removed the plastic housing to
inspect the RED lead area.
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Video of RC car and ESC fire scenario:  
https://www.youtube.com/watch?v=Wi4VRdVBz6E

We revealed the input CAPs and
found them to be Rubycon ZLH series
390uF rated for 35V, these are fairly
common within RC ESC applications.



This immediately became our primary
suspect and here are 2 working
theories:
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It’s worth noting the extremely low safety margin in the CAP max voltage rating
versus max input rating for the ESC- 25V (6s lipo) versus 35V max CAP rated
voltage 1.4X safety margin. 

High AMP usage exceeded the
thermal rating of the CAP and
caused damage to the internal
layers. The damage created a
short between POSITIVE and
NEGATIVE CAP LEADS. This short
caused heat and fire.
High AMP usage caused a high
ripple current exceeding the cap
rating. This resulted in CAP
destruction that caused a short,
leading to heat and fire

1.

2.

Here’s an example from UDI 1601
ESC, rated for 2S lipo (8.4V) and has a
25V input CAP (3X safety margin). 



Working Theory 1
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Looking at the CAP’s impedance (0.029ohm), assuming 150A usage, this will
generate 4.35watt. However, because we have 3 of these caps in parallel, this
will generate 1.5W of heat. This is enough to cause thermal failure in the CAP.

Typical PCB damage due to failed
CAP.

Typical damage inside the CAP.

Source:  
https://www.ee.co.za/article/thermal-stress-capacitors-failure-
prevention.html#.YGp_8sBHbDv

https://www.ee.co.za/article/thermal-stress-capacitors-failure-prevention.html#.YGp_8sBHbDv


Working Theory 2
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The max ripple current allowed is 1500mA but because an RC ESC is very low
frequency, the allowed ripple is only 0.55*1500 = 825mA. At 150A a few quick
large throttle changes can cause 3 times that ripple value. I.E multiple full-
throttle—full break—full-throttle applications can have substantial ripple current
through the CAP.

Potential Solutions

Ofer Maltiel 
Principal Engineer, Hudson Street Solutions

These can be solved from a design perspective by selecting a higher
voltage cap (higher voltage safety margin), higher ripple current
capability, and better thermal handling.
Another option is to add more of the same CAPs to reduce each CAP
stress\load.
The most practical solution for a user would be to mitigate the risk
of CAP failure by adding an external CAP pack.

Conclusions

We recommend lower current applications (I.E with lower C rating
battery) or MAX 5S lipo if using the ESC ‘as is’ out of the box.
We would estimate that using a 6S application without a CAP pack
will result in CAP failure. It’s only a matter of time\battery cycles,
external temperature, and user behavior (throttle\break application)
until a 6S application fails. 
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