
 

 

TBS BULLETPROOF 25A Speed Controller Rev. 2018-01-09 

Superior ESC providing the smoothest flying experience ever 

 
Fastest in class acceleration and braking. More punch than your sticks can handle. Waterproof coating and 

motor blockage protection for longevity. The best throttle response and prop acceleration, lowest 

minimum RPM, highest throttle resolution, all resulting in the smoothest flying experience on both sides of 

the equator.  

Forget everything you knew about ESC's, this one here has been a very long time coming. It's a challenge to 

the status quo, a wish come true to anyone who needs power, wants stability, and requests reliability. 

ESC delivered after January 2017 do have a new adjusted input signal filter to fully support the new 

DShot600 protocol. Unlike some competitors design we did not just remove the filter, we adjusted it so 

that there is still noise filtered and ironed out while fully pass the digital signal.  

Key features 

● NEW! DSHOT600 capable! 

● 2-5S capable, 6S at your own risk (6S tested with additional capacitor) 

● Dshot600/300/150, 32kHz (MultiShot) capable, OneShot capable, PWM capable 

● 25A continuous (35A china rating) power with active burn protection (Anti Cross-Conduction 

Protection Circuit) 

● SiLabs EFM8BB2 50MHz with PWM gate drivers 

● BLHeli-S latest generation firmware pre-flashed 

● Fastest throttle response, braking 

● Lowest minimum RPM 

● Full water and dust protection 

● 17 x 25mm size, 3.06g weight   
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Specifications 

Type:  Barebone Brushless Electronic Speed Controller 

Input voltage:  2S (7.4v) to 5S (18.5V) capable, 6S (22.2V) tested with additional capacitor  

Continuous load:  25A, no heat-sink required 

Peak load:  30A, <10 sec. burst 

Core:  SiLabs EFM8BB2 BusyBee2 50MHz MCU with hardware PWM gate drivers  

BEC output:  No voltage output, ESC self-powered 

Protections:  Current overload protection, thermal protection (140C), anti cross-conduction 
protection circuit, dust and waterproof coating 

Firmware:  BLHeli-S F-H-0, latest pre-flashed 

Protocol support:  Auto-detects DShot600/300/150, MultiShot 32kHz, OneShot125, OneShot42, 
and PWM  

Input power wires:  2x 10cm 18AWG red positive, black ground leads 

Input signal wires:  2x 15cm 22AWG white signal, black ground leads 

Output motor wires:  18AWG any color wire, e.g. black, black, black (provided from motor usually) 

Connectors:  None included 

Size:  17 x 25 mm 

Weight:  3.06 grams (board) 

Kit contents:  1x TBS BULLETPROOF 25A ESC, 2x signal wires, 2x input power wires, 2x 
transparent heat shrink tubes 
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Wiring ESC 
The ESC is pretty easy to wire and all the pads are marked with their respective designators. Wiring the ESC 

requires soldering 7 wires on the ESC side, in addition to any any connectors or PDB you may want to use. 

 

The following diagram shows a common drivetrain of a simple single motor setup.  

 

1. Solder a XT60/XT90/EC2/EC3/EC5 connector to the 18AWG black and red silicon wire, use a short 

piece of heat shrink tubing to protect the soldering points on the connector 

2. Connect power source wires: 

● Solder the 18AWG black silicon wire to the large pad on the left side designated “-” 

● Solder the 18AWG red silicon wire to the large pad on the left side designated “+” 

3. Connect signal wires: 

● Solder the 22AWG black wire to the smaller pad on the left side designated “-” 

● Solder the 22AWG white wire to the smaller pad on the left side designated similar to “U” 

4. Connect brushless motor wires: 

● Solder a 18AWG black wire from the motor to the top pad on the right side 

● Solder a 18AWG black wire from the motor to the middle pad on the right side 

● Solder a 18AWG black wire from the motor to the bottom pad on the right side 

● Optionally solder bullet connectors to the 3 motor wires to make it easy to disconnect or 

change the rotation of the motor (also possible via software) 

5. Protect the ESC and soldering joints by fitting the supplied transparent heat shrink tube, use a heat 

gun or lighter to shrink it nicely around the ESC.   
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Removing waterproof coating 
To protect against dust and water splashes (even dunking), the ESC is covered in conformal-coating. This is 

a thin layer applied to all exposed surfaces on the ESC. Unfortunately, sometimes the coating also covers 

the soldering contacts making it very hard to solder anything to these areas.  

You can remove the excessive coating by using isopropanol or similar rubbing alcohol. Use a cotton swab 

to remove the coating from the contacts.  

6S support and heavy props 

 
The ESC can support 6S but it is recommended that you install an external capacitor to the battery input 

side. Also, if you are flying high kV motors with heavy props, we suggest this upgrade as well regardless of 

input voltage! 

This is to fight voltage fluxuations that the internal capacitors can not compensate for in certain situations. 

A suitable capacitor should have low ESR (internal resistance, <49mOhm), 220uF capacity, and >35V max. 

voltage rating. 

 

Solder the side of the capacitor with the white or “- - -” markings (shorter leg) to the ground “-” pads on the 

ESC and the other (longer leg) to the “+” pad. This is important to get right, otherwise the capacitor will 

explode. 

Calibration 
There is no calibration needed to set the throttle end-points.   
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DShot600 compatibility 
Any TBS BULLETPROOF 25A ESC produced after January 2017 is already capable with DShot600, the 

following is only for ESCs prior to that date. 

The easiest way to identify that you have a compatible unit, is to look at the back of the board and check 

the resistor on the far side of the board; if the resistor is BLUE you are OK, if the resistor is BLACK you 

need to perform a small modification to the input signal RC filter. 

 
Blue resistor means ESC is good for DShot600 

 
Black resistor means modification needed for 
DShot 

 
The modification involves removing the capacitor next to the resistor, marked orange in the following 

picture. This disables the C component in the RC filter, so that the signal enters without any attenuation 

(meaning that a fast signal stays sharp without any smoothening). To later replace the part, get a SMD 

capacitor specified 470pF, 50V, 0402, and 5% tolerance. 

 

After doing this your build requires really clean wiring of the PWM signal on the drone and enough 

distance from any noisy source (battery traces, DCDC regulators, etc.) This requirement is not unique to 

the TBS ESC, any ESC with DShot600 enabled will not have adequate filtering for EMI, in our opinion. Lack 

of filtering may result in distorted signals and then the ESC does not receive control from the FC anymore, 

resulting in undesirable behavior. (All TBS ESCs with blue resistor is not affected by this).   
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Default settings 
Our ESC come pre-configured and tested. In case you want to upgrade the firmware or make changes to 

the parameters, you can do so via the one-wire interface and the official BLHeliSuite software 

(https://blhelisuite.wordpress.com) or the BLHeli Configurator (Chrome required). 

Default TBS BULLETPROOF 25A ESC configuration settings: 

Programming by TX  On 

Startup power  0.50 

Temperature protection  140C 

Low RPM power protection  On 

Brake on stop  On 

Demag compensation  Low 

Motor timing  MediumHigh 

Beep strength  40 

Beacon strength  80 

Beacon delay  10 minutes 

 

Motor direction:  Normal 

PPM min. throttle  1000 sμ  

PPM max. throttle  2000 sμ  

 

 

 
 
From BLHeli Configurator programming 
interface 
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Declaration of Conformity 
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Good practices 
We have compiled a list of all of practices which have been tried and tested in countless environments and 

situations by the TBS crew and other experienced FPV pilots. 

Follow these simple rules, even if rumors on the internet suggest otherwise, and you will have success in 

FPV. 

● Start with the bare essentials and add equipment one step at a time, after each new equipment 

was added to proper range- and stress tests. 

● Do not fly with a video system that is capable of outperforming your R/C system in terms of range. 

● Do not fly with a R/C frequency higher than the video frequency (e.g. 2.4GHz R/C, 900MHz video). 

● Monitor the vitals of your plane (R/C link and battery). Flying with a digital R/C link without RSSI is 

dangerous. 

● Do not use 2.4GHz R/C unless you fly well within its range limits, in noise-free environments and 

always within LOS. Since this is most likely never the case, it is recommended to not use 2.4GHz 

R/C systems for longer range FPV. 

● Do not fly at the limits of video, if you see noise in your picture, turn around and buy a higher-gain 

receiver antenna before going out further. 

● Shielded wires or twisted cables only, anything else picks up RF noise and can cause problems. 

● When using powerful R/C transmitters, make sure your groundstation equipment is properly 

shielded. 

● Adding Return-To-Home (RTH) to an unreliable system does not increase the chances of getting 

your plane back. Work on making your system reliable without RTH first, then add RTH as an 

additional safety measure if you must. 

● Avoid powering the VTx directly from battery, step-up or step-down the voltage and provide a 

constant level of power to your VTx. Make sure your VTx runs until your battery dies. 

● Do not power your camera directly unless it works along the complete voltage range of your 

battery. Step-up or step-down the voltage and provide a constant level of power to your camera. 

Make sure your camera runs until your battery dies. 

● A single battery system is safer than using two dedicated batteries for R/C and FPV. Two batteries 

in parallel even further mitigate sources of failure.  

● For maximum video range and “law compatibility”, use 2.4GHz video with high-gain antennas. 

● When flying with R/C buddies that fly on 2.4GHz, or when flying in cities, it is perfectly possible to 

use 2.4GHz video provided you stick to the channels that do not lie in their band (CH5 to CH8 for 

Lawmate systems, available from TBS). 

● Do not use diversity video receivers as a replacement for pointing your antennas, diversity should 

be used to mitigate polarization issues.   
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● Improving the antenna gain on the receiver end is better than increasing the output power (except 

in RF-noisy areas). More tx power causes more issues with RF on your plane. 500mW is plenty of 

power! 

● Try to achieve as much separation of the VTx and R/C receiver as possible to lower the RF noise 

floor and EMI interference. 

● Do not buy the cheapest equipment unless it is proven to work reliably (e.g. parts falling off, 

multitudes of bug fix firmware updates, community hacks and mods are a good indicator of poor 

quality and something you do NOT want to buy for a safe system). Do due diligence and some 

research before sending your aircraft skyward.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Manual written and designed by ivc.no in cooperation with TBS. 
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