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POLOLU DUAL TB9051FTG MOTOR DRIVER 

FOR RASPBERRY PI 

USER’S GUIDE 

USING THE MOTOR DRIVER BOARD 

This section explains how to use the dual TB9051FTG motor driver add-on board and 

provides some basic information about the motor driver pins to help get you started. 

However, we strongly encourage you to consult the TB9051FTG datasheet (288k pdf) 

for detailed pin descriptions, truth tables, and electrical characteristics. This expansion 

board is essentially a breakout board for two TB9051FTG motor driver ICs with 

additional logic circuitry to simplify the motor control, so the datasheet is your best 

resource for answering questions not covered here. 

 

In the board’s default state, the motor driver outputs and the Raspberry Pi are powered 

separately, though they share a common ground. The board’s 3.3 V and 5 V logic 

supplies are provided by the Raspberry Pi. When used this way, the Raspberry Pi must 

be powered via its USB Micro-B receptacle, and the motor driver board must be 

supplied with 4.5 V to 28 V through its large VIN and GND pads. However, the motor 
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driver board provides a set of three through-holes where you can conveniently connect 

an appropriate voltage regulator, allowing the motor supply to also power the 

Raspberry Pi (see the Powering the Raspberry Pi from the motor driver board section 

below). 

A reverse-voltage protection circuit helps prevent damage to the board in case the 

motor power supply is connected backward. The reverse-protected input voltage can 

be accessed for use in other circuits through the two pins labeled VM on the left side 

of the board. 

The board includes logic gates that enable drive/brake operation of the TB9051FTG 

drivers with only two control pins per motor (PWM and direction). As drive/brake 

operation usually provides a more linear relationship between PWM duty cycle and 

motor speed than drive/coast operation, we generally recommend using drive/brake 

operation when possible. 

 

Dual TB9051FTG Motor Driver for Raspberry Pi controlling a pair of motors. 
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DEFAULT PIN MAPPINGS 

This table shows how the Raspberry Pi’s GPIO pins are used to interface with the motor 

drivers: 

 

SIMPLIFIED MOTOR CONTROL TRUTH TABLE 

 

This table shows how the drivers’ control inputs affect the motor outputs: 

  

 

REMAPPING PINS 

All of the Raspberry Pi’s GPIO pins are broken out along a row of numbered through-

holes just below the 40-pin GPIO connector. Each GPIO pin used by the board is 

connected from this row to the corresponding motor driver pin by a trace on the 

topside of the board spanning the pair of holes. If you want to remap one of these 

motor driver pins, you can cut its trace with a knife and then run a wire from the 

lower hole to a new GPIO pin. 
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Dual TB9051FTG Motor Driver for Raspberry Pi remapping example: moving 

M2DIR from GPIO pin 25 to pin 27. 

Note that the default pin mappings were chosen so that the Raspberry Pi’s default 

GPIO pull-ups and pull-downs match the direction the motor driver pins are or should 

be pulled (up for DIAG, down for others); if you remap the motor driver pins without 

paying attention to this, you might encounter issues with pins being pulled the wrong 

way. See the Raspberry Pi documentation for more about the default GPIO states. 

 

USING ADDITIONAL TB9051FTG PINS 

 

The rest of the TB9051FTG inputs and outputs are not connected to the Raspberry Pi, 

but they are accessible through their own through-holes in case you want to use them 

in a more advanced application of the motor drivers. The board ties some of the 

inputs high or low through cuttable traces, similar to the way the remappable pins are 

connected, and you should cut the trace before connecting each input to anything 

else. This table shows the default configuration of the additional pins: 
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Motor 

driver 

pin 

Description Default configuration on board 

ENB Inverted enable input Tied low (enabled) through cuttable trace 

OCC 

Over-current 

response 

configuration input 

Internally pulled low (driver remains disabled 

after over-current condition) 

OCM 
Current monitor 

output 

Connected to sense resistor and low-pass filter to 

output approx. 500 mV/A (only active while H-

bridge is driving) through an on-board RC filter 

 

POWERING THE RASPBERRY PI FROM THE MOTOR DRIVER 

BOARD 

On the left side of the expansion board is a set of three pins surrounded by a box 

labeled “5V Regulator”. The “VM (REG IN)” pin provides access to the driver board’s 

motor supply voltage after reverse-voltage protection, while the “REG OUT” pin is 

connected to the Raspberry Pi’s 5V power rail through an ideal diode circuit. If a 

suitable voltage regulator is connected to these three pins, it can generate 5 V to 

power the Raspberry Pi from the board’s motor supply voltage. 

We suggest using our D24V10F5 or D24V22F5, which work at input voltages 

exceeding the 28 V maximum of the TB9051FTG (see below for details on which to 

choose), and can supply up to 500 mA or 1 A of current, respectively, to the Raspberry 

Pi. 

When adding a voltage regulator to the motor driver board, take care to orient it 

correctly: note that the motor driver board’s “VM (REG IN)” pin should connect to the 

regulator’s VIN pin, while the regulator’s VOUT pin should connect to the motor 

driver board’s REG OUT pin. 
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There are a few considerations to keep in mind when “back-powering” the Raspberry 

Pi through a voltage regulator in this way: 

 Your motor power supply must be an acceptable voltage for both the regulator 

and the TB9051FTG driver ICs. The ideal diode circuit makes it safe to have a 

different power supply connected to the Raspberry Pi through its USB Micro-B 

receptacle while the motor driver add-on and regulator are connected and 

powered. 

 The regulator should be able to handle the power requirements of the 

Raspberry Pi. The Model B+ typically uses a few hundred milliamps at 5 V, 

although its current draw can exceed 1 A if it is also supplying power to USB 

devices and other peripherals. While a linear regulator like a 7805 might fit in 

the regulator mounting location, it could generate excessive heat or shut down 

at higher input voltages and output currents. We recommend using a switching 

regulator like the ones mentioned above. 

The D24V10F5 can supply up to 1 A of current to the Raspberry Pi and should work for 

lower-power models (like the A+) with lighter loads. It can be soldered directly to the 

motor driver board with a male header to make a compact, permanent connection: 

 

 

 
 

or plugged into a 3-pin female header soldered to the board for a more modular 

setup: 
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The D24V22F5 can supply up to 2.5 A and is more suitable for higher-performance 

Raspberry Pi models (like the Pi 3 B), especially with demanding workloads or when 

powering many peripherals. Because of its larger size, it must be connected through 

longer headers or wires to avoid interference with the terminal blocks. 

 

The FAQs page on the Raspberry Pi website has more information on Raspberry Pi 

power requirements. 
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REAL-WORLD POWER DISSIPATION CONSIDERATIONS 

The TB9051FTG will start chopping its output current at a typical threshold of 6.5 A. 

However, the chip by itself will typically overheat at lower currents. In our tests, we 

found that the chip was able to deliver 5 A for only a few seconds before the chip’s 

thermal protection kicked in; a continuous current of about 2.6 A per channel was 

sustainable for many minutes without triggering thermal current limiting or an over-

temperature shutdown. The actual current you can deliver will depend on how well 

you can keep the motor driver cool. The driver’s printed circuit board is designed to 

help with this by drawing heat out of the motor driver chip. PWMing the motor will 

introduce additional heating proportional to the frequency. 

Unlike typical H-bridges, the TB9051FTG has a feature that allows it to gracefully 

reduce the maximum current limit when the chip temperature approaches its limit. 

This means that if you push the chip close to its limit, you will see less power to the 

motor, but it might allow you to avoid a complete shutdown. 

This product can get hot enough to burn you long before the chip overheats. Take 
care when handling this product and other components connected to it. 
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SCHEMATIC 

 

Dual TB9051FTG Motor Driver for Raspberry Pi schematic 
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