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SKU: 3105-0201-0080 V1.0

SUMMARY
This powerful motor controller is designed for high
power brushed DC motors. It is controlled with a simple
RC PWM interface, making it easy to control from any
standard RC radio system. This motor controller offers
a wide 7V to 30V operating voltage range and massive
current delivery capabilities. It can supply continuous
output currents of 80A per channel, and bursts up to
200A per channel. All connectors are pre-installed,
making implementing this device easy; just plug it in
and off you go! A number of safety features ensure that
this device will survive a variety of electrical conditions
making it ideal for beginners and experts alike.

Safety Features:
● Reverse Voltage Protection
● Current Limit Protection
● Short Circuit Protection
● Over Temp Protection
● BEC Reverse Voltage Protection
● BEC Current Limit Protection
● BEC Short Circuit Protection
● BEC Over Temp Protection

SUMMARY OF PRODUCT RATINGS

Input Voltage 7V - 30V Active Input Signal Range 1000µs - 2000µs

Input Power Connector XT90 Input Signal Voltage 3.3V - 5V

Motor Type Brushed DC BEC Output Voltage 6.4V

Motor Continuous Current (2) 80A BEC Continuous Current 8A

Motor Burst Current (1) (2) 200A BEC Burst Current (1) (2) 12A

Motor Output Direction Bidirectional Input Signal Connector 0.1” /TJC8

Motor Channels 2 Motor Output Connector 6mm Bullet

Notes:
(1) Burst Current Definition: The amount of current that can be sustained for 5 seconds.
(2) Ambient temperature is at or below 25°C
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1 Hardware Overview

Hardware Overview

ID Name Description

A XT-90 Input Main Power Supply Connection

B 6mm Bullet Output DC Motor Power Connection (Bidirectional)

C IO 0.1” Header Pins / TJC8 Connector, Used as input for PWM control and
output for 6.4V BEC

D Status LEDs LEDs for showing the status of each motor channel

E Mounting Tabs Aluminum Heat Sink mounting tabs (Thermally sink for best performance)

1.1 XT-90 Input Connector
The Main Power connector is an XT-90. This large power connector has the current capability of 90A

continuously with minimal temperature rise. It is capable of passing significantly more current, but a temperature
rise in the contacts will occur. The XT-90 is a keyed connector so its mating connector can only be inserted one
way. When the included mating connector is wired correctly, the motor controller can’t be given reverse voltage.
Note: Reverse voltage protection is embedded, making sure that even if power is applied in reverse, there will be
no damage to the controller.
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1.2 6mm Bullet Output Connector
The motor output terminals are 6mm female bullet connectors. This connector was selected for its high

current capability, ease of use and ruggedness. It is the connector of choice for all high power goBILDA motors
making plug-and-play projects easy to assemble. The motor controller comes with (4) male bullets,allowing the
user to solder male connectors to any two brushed DC motors.

1.3 Input/Output
The 0.1” Header Pins / TJC8 Connector, seen in Figure 1.1, serve two purposes. First, the pins labeled

with an S are where the control PWM signal is input. Each pin labeled S controls the speed and direction of the
corresponding motor channel. These signal pins are rated for 3.3 - 5V operation but have significant protection
features. They are protected against ElectroStatic Discharge (ESD) events and over voltage events. Secondly, the
pins labeled with +,- are used as an output for the 8A Battery Elimination Circuit (BEC). This is a switching Buck
converter that steps down the input voltage to 6.4V. This switching regulator can sustain 8A of continuous current
and will burst up to 12A for 5 seconds. This supply is useful for many mobile robotics applications. Example
devices that could be powered by the BEC would include: Servos, Low Dropout linear regulators (LDOs),
Arduinos, LED lights, etc.

Figure 1.1
1.4 Status LEDs

The motor controller has two status LEDs; one for each motor channel. Whenpower is first applied, these
status LEDs will briefly blink back and forth indicating the booting process. The table below shows the status
LEDs blink states.

Status LEDs Blink States

LED off Outside Valid Signal Range (500µs - 2500µs)

Slow Blink Valid signal detected but has not yet armed

Fast Blink Armed and operating
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1.5 Mounting Tabs
The aluminum bottom plate serves as a protective case and as a heat sink. It has four 4mm thru-holes

that can be used for mounting. These dimensions can be seen in section 1.7.

2 Main Power Supply

The 2x80A Motor Controller is designed for mobile RC projects and thus should be used with a battery as
its main power source. We recommended battery chemistries of Lithium Polymer (LiPo) or Lithium Ion (Li-ion).
Other chemistries of batteries are acceptable however the current supply capabilities of other chemistries may not
be ideal for high power applications.

Given the primary objective is RC and Mobile Robotics the best configuration of this controller is to be in a
brake mode when no signal is applied, or when a signal of 1500 is supplied. This means that a motor will not
freely spin when it is not intended to be. This scheme is very advantageous in any mobile platform. This type of
control scheme can feed voltage back to the supply, this normally is not an issue with batteries but may prove to
be detrimental in a switching power supply (AC to DC converter). Often the over voltage protection of a power
supply will shutdown the supply if this high voltage spike is detected.

If a switching power supply (AC to DC converter) is used in your application, a shunt voltage suppressor
is required for consistent and reliable operation with this type of supply. A shunt voltage suppressor will sense and
suppress any voltage spikes that are created and keep the voltage within spec of the supply. These voltage
spikes typically scale with the size of the motor and the back EMF that is created when attempting to stop an
inductive load such as a motor.

Summary: Batteries are the best power source for this motor controller, if a switching supply is used, a
voltage suppressing circuit must also be used.

3 Control Interface
Speed control is achieved by an RC PWM control interface used in basic RC transmitters and receivers.

This RC PWM sends information in the duty cycle to dictate the direction and power output of each motor
channel. RC PWM is a 50Hz signal with a period of 2ms, or 20,000µs. The duty cycle of this signal should be
between 5% and 10%. Typically when referring to this signal we talk about the time that the square wave is high.
This 5-10% duty cycle typically refers to the range of 1000µs to 2000µs when the signal is high, leaving the rest of
the time the signal is low.

__________________________________________________________________________________
goBILDA.com January 7th, 2022

For technical questions and troubleshooting, contact tech@gobilda.com
5/12



2x80A Motor Controller
SKU: 3105-0201-0080 V1.0

Key Signal Terms
Valid Signal 500µs - 2500µs

Proportional Output Range 1000µs - 2000µs

Deadzone ±10µs (1490µs - 1510µs)

Armed The motor output is enabled and will respond
proportionally to the input signal

With this basic understanding of an RC PWM signal, we can discuss how to control each channel of the
motor controller. The first step is to Arm each channel. This is a safety feature to ensure the motors will be at zero
speed when a PWM signal is first applied. When a Valid Signal (500µs to 2500µs) is applied to the motor input,
the status LED will blink slowly indicating it is receiving this signal and that it is formatted correctly. To Arm each
channel, simply provide a signal inside the Deadzone (1490µs - 1510µs) for two seconds. When armed the LED
will switch from a slow blink to a fast blink.

Once Armed, a 1000µs to 2000µs input signal will have a proportional output on each channel. Above
and below this range the motor outputs will be fully on in each direction until the signal reaches the limit of what is
considered a Valid Signal. Outside this valid range, the motor controller considers the signal to be invalid and will
disarm the channel and turn the output off.

Another important behavior is the Deadzone. The motor controller’s output will be off inside this range for
two reasons. First, some receivers or signal generators such as Arduinos may not be able to generate a perfect
1500µs signal to turn the output off under normal operating conditions. Thus a Deadzone of 10µs is applied in
each direction of the center (1500µs) of the input range to account for potential signal variance.
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Second is the Motor Controller will only Arm in this zone, ensuring that when arming, the output will remain off
until the signal is moved outside this range. This means that to Arm the controller a 1500µs signal would need to
be maintained for 2 seconds. This tolerance makes it much easier to enter the Armed state to begin using the
motor controller.

Below is a complete graph illustrating the Motor Output Average Voltage vs. Input PWM

Note: The Deadzone seen in the center of this graph is exaggerated to make it easier to see. In practice this
range is negligible.

4 Cooling
Keeping the Motor Controllercool is a key aspect of ensuring long life and optimal performance. All

components that generate significant heat are thermally connected to the aluminum bottom plate, allowing for
high current capabilities. Under large loads, the motor controller will generate enough heat to saturate the bottom
aluminum plate.Temperature sensors are used in key areas to monitor the temperature and reduce the output
power delivered if the Motor Controller gets too hot. The temperature in which it begins to limit the output power
is approximately 80°C, this temperature is taken on the PCB and thus the temperature of the heat sink will likely
be lower when limiting occurs. When an overtemp condition occurs, the amount of current allowed to pass
through the overheated channel is dropped from 200A down to 80A until the temperature returns to a safe
operating temperature.

It is advised to thermally connect the controller’s aluminum bottom plate to a metal object to increase the thermal
mass of the controller. goBILDA U-Channel works well for this but any metal connected to it will help.

Important Note: This aluminum base plate is electrically connected to the protected ground of the controller.
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5 Safety Features

5.1 Reverse Voltage Protection
The 2x80A Motor Controller has reverse voltage protection that is implemented in two forms. First, the

XT-90 main power connector is keyed so that the mating XT90 connector that is delivering power, must be
plugged-in with the proper orientation. Reverse voltage protection circuitry has been implemented that protects
the entire board. This circuit will stop current flow through the Motor Controller and will work at a maximum of
-30V on the main power connectors.

5.2 Current Limit Protection
Current Limit is defined as limiting the output current to a specified amperage, regardless of the load or

how that power is applied. Current is limited on both motor channels as well as the BEC switching regulator on
this motor controller. Each motor channel is independently limited to 200A of current and will not exceed this limit.
If a load that will draw greater than 200A is applied, the motor controller will “chop” and regulate the output to
sustain 200A. This limit is adjusted by the controller when over temp conditions are met, dropping it to 80A.
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5.3 Short Circuit Protection
The motor outputs and the BEC switching regulator both have short circuit protection. This protection

prevents component damage in the following conditions. Direct connection across motor output terminals, or from
the 6.4V (BEC) and ground. For each of these systems, when a short circuit is detected, these circuits will turn off
their outputs to prevent damage. The affected circuit(s) will attempt to “restart” their outputs at a given interval
until the short is cleared.

5.4 Over Temperature Protection
Over Temperature Protection has been implemented to prevent thermal damage to any of the

components or PCB. Each of the motor outputs are monitored by temperature sensors. When an overtemp
condition occurs, the amount of current allowed to pass through the overheated channel is dropped from 200A
down to 80A until the temperature returns to a safe operating temperature. The temperature in which it begins to
limit the output power is approximately 80°C. This temperature is taken on the PCB and thus the temperature of
the heat sink will likely be lower when current limiting occurs.

Alternatively, the BEC also contains this protection feature. If a burst level of current is sustained for too long this
circuit will enter an over temp shutdown and let itself cool down. When an overtemp condition occurs, the circuitry
will be protected; however the entire motor controller will shutdown until the temperature is reduced to safe
operating temp. Typically this only takes a few seconds.

6 Implementation
The intended implementation of the The 2x80A Motor Controller is in mobile robotics and RC platforms

where two motor control channels are required. A common type of platform requiring two motor channels is a skid
steer type platform. This is a platform in which the angle of the front or rear wheels does not change to provide
steering like a car, however, it changes the speed of the wheels between the left and right sides of the chassis to
steer. This is the same method that a tank uses to steer.

6.1 Parallel Motors
An important concept that will be critical to implementing the motor controller in mobile robotics platforms

is paralleling motors on a single channel. This allows, for example, a 4 wheeled chassis to have a motor for each
wheel and power all 4 of them with a single motor controller. Paralleling motors will have the same average
voltage on each motor; alternatively parallel motor’s current will add up.

Example:
In our example case we will describe the wiring configuration and expected electrical loads in a typical 4

motor - 4 wheeled skid steer chassis. We will use a single motor controller, a battery and 4 motors rated for 24V
and will draw 10A under normal operating load. We will wire motors for each side of the chassis in parallel and
connect them to both channels of the motor controller. Left motors to one channel and right motors to the other. In
this configuration, the current expected through each channel will add between the two motors.
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EQUATION: I = Im x N
I = Current Though the Motor Channel
Im = Current Through Each Motor
N = Number of Motors In Parallel

With a 10A motor and 2 motors we expect to see 20A of current for each channel of the motor controller. The
rating for this motor controller is based on the capabilities of each channel. 20A is well within the rating of the
controller so we expect excellent thermal performance in this application.

EQUATION: It = IA + IB
It = Total current expected to pass through the motor controller
IA = Current calculated for channel A
IB = Current calculated for channel B

With 20A expected current on each channel, the total current through the motor controller will be 40A. This 40A
should be considered when selecting a battery for the project. Any battery that is capable of sustaining a 40A
drain should be sufficient for this project.

6.2 RC Transmitter Integration
This primary use case for the The 2x80A Motor Controller is to be used with a basic RC transmitter and

receiver. Simply connect each channel from the motor controller with the two desired channels on any RC
receiver. To connect these we will use a Male to Male TJC8 Servo Extension. In the below example we will show
how to wire this with a goBILDA Element receiver.

Wiring with the element 6 receiver is fast and easy with a simple TJC8 Servo Extension. For most uses,
channels 1 and 2 will correspond with motor channels B and A respectively. Be sure to enable ‘Mix Mode B’ on
the transmitter for a tank style control scheme
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7 Schematic/Drill Guide
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