LDI: Left Direction pin for Dir/PWM Mode
RDI: Right Direction pin for Dir/PWM Mode

DLG: Datalog active input pin, Logic 1 will send Uart live output.
EN: Enable input, at default it is bypassed with solder bridge.

5V: 5V power output pin, can be used for giving power fo Joystick. CURRENT Limit &
GND: Ground output. Ramp Trimpots
~ J
MODE
Status Leds (ST1,ST2, ST3,ST4) Dipswitch

Enable Bypass
Main Input yp Error Leds (ER_A, ER_B)

Connector RC Receiver
Input Terminals

RC Calibrate &
Diagnostics Button

4 N\
Input Pin Definitions
-: Ground output.
LPW: Left PWM for A Channel

RPW: Right PWM for B Channel Dual Motor Driver
SRL: Serial input pin for UART Mode Q“iCk Sta rt G“ide

UART (Hc06)
Terminal

Sport Mode

IBRATE
L, I. m m

CURR " EAMP+

RCLIMIT

=1 ...:'

Left Motor (Motor A)

Output with Direction Leds Voltage Input: 12V fo 60V

NO Polarity Protected.
Left side + is Positive

Contents

Intfro Page
Preperaftion & Terminology
Tips & Modes Brief
Starting Procedures (Joystick, Dir/PWM, RC Mixed & Clipping)....cowwcemmmerevisnnnns
Starting Procedures (RC Independent, UART - Serial In)
Enable & DLG Inputs, Failsafe Feature & Trimpot Settings
Button UART Diagnostics & Bluetooth App
Troubleshooting, Error Codes, Temperature Limit
Safety & Warnings
Status Leds Chart 1
Technical & Mounting Data 1

NN
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Right Motor (Motor B)
Output with Direction Leds

\

The Reactor Controller is a
high-performance motor driver
works between 12VDC to 60 VDC
input to control motors up to 100A
outputs. With high efficiency, high
power density. Adopting the
latest power MOSFET topology
and latest intelligence control
technology to realize the high
efficiency under widest load range

up to 60V 100A (Each Channel)
- )
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About Reactor Driver

The Reactor driver is a motor driver board we developed for mobile robots (especially combat robots, sumo robots, and
land robots). You can control motors with high performance over a wide operating voltage range from 12V to 60V, with
a soft current limit of 100A (Burst 200A values on each channel).

Preparing the JST Housing Connector & Ferrules

For signal connections, we are using JST wires. Use the required number of cables and cut them,

they are 2-sided JST crimp pins, you can use both sides in separate sockets by cutting them in the

middle. If a cable is needed, the model number is "APAPA22K203". The connector will fit directly fa

into the housing and lock. Use the required number for each mode. For example, 6 for Dir PWM (2 ___\‘v
Direction cables, 2 PWM cables and 2 GND), If you want to crimp your cables yourself, crimp SKU & )

code is “SPHD-001T-P0.5" or “SPHD-002T-P0.5" with these codes crimping pins can be found. And x

housing part code is “PAP-10V-S*

p
For motor & battery connections fork or closed type terminals can be used. What’s Included?
Closed type ones can be used for vibration systems where safety must be > Reactor Mainboard
maximum (such as combat robots and sumo robots). For systems with a limited | > Closed Wire Terminals x 6
space, we recommend removing the outer insulation of terminals with a side = RS TSl 52400

. . . . > JST PA 10 Housing x 2 (PAP-10V-S)
cutter and applying heat shrink as a thinner shield. ~ JST Precrimped Wire x 10

AN J

Mounting the Board

You can use 4 holes for assembly (2 holes is at the top corners, 2 hole is side of capacitors). You can mount the board
with the coming bottom protective sleeve. M3 screws suggested for assembly. The mounting holes are NOT connected
to GND or any other power line. So you can use metal standoffs and metal screws there won’t be any problems with
conduction or short.

Note: The outer parts of the bulk electrolytic capacitor are also insulated with a sleeve. The metal can is not connected
to any power lines.

The Tools You will Need

7mm (M4) Hex Nut Driver: Can be found at RC parts stores. It makes all motor & battery wirings very conveinent.
Alternatively you can use thin nose miniature pliers.

Terminal Crimper: Used for crimping thick AWG fires to Fork or closed type terminals.

Another option can be using small pliers to stamp crimps. »\\

Flat 1-2mm Miniature Screwdriver: Used for changing the trimpot dials. /
Terminology & Glossary

Sport Mode: When jumper is attached driver seeks for current values if passed or not. For “very” high performance
usage 100 Ampere limit may not be enough. Without Jumper driver will not check the current values, only should be
used for certain systems that you know the working system. Keep in mind that current values prepared are soft limits
that driver tries to stay inside that limits.

Dipswitch: It is 3 position switch at right top side of driver board, we select different working modes with it. You can
move up or down with some fine-tip screwdriver.

ER_A, ER_B: These LEDS are specific Error LEDs for each channel. If they are lighting Error can arise from Mosfet
temperatures or current limits, or NO RC signal available.

DBG: This LED only turn on when UART is transmitted, you can attach HcO6 module and look for the the
issue/message.

UART: It is Serial input & Output signal protocol that we use it for both controlling 2 motors from 1 serial pin and also
used for sending diagnostics to the out side (with HcO6 module)

Ramp: It is used for smoothing movement at our controller with RAMP trimpot, we suggest adding little ramp to In
order to take the tension from the mechanical and electronic systems during the fast turns.

Trimpot: Small dial components used at controller for tuning ramp and current settings.

Tx: It is the abbreviation for Transmitter side in Radio Control Command systems.

Rx: It is the abbreviation for Receiver side in Radio Control Command systems.

LMTs: Used at Uart debug, it shows minimum and maximum limit values received by receiver (Rx).

MEM: Memory, it is used to show the memorised values Shown at RC control modes Diagnostics).

CLP: Shows clipped values if added (Shown at RC Mix Mode Diagnostics)

RC: Radio Conftrol, used for hobby type remote systems such as drones, and crafts.

PWM: Pulse width modulation, special square signal at specified frequency with varying width, used for speed control
of motors.
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#* Always double-check your connections and main power input as the board doesn’t have reverse polarity protection due
Tips: to energy limits.
#* When making connections, we suggest you use both of the GND connections of JST PA Connector for extra safety and
minimizing ground loops. These are the beginning and ending pins of 10 pin JST connector.

#* Test and evaluate slowly and step by step. For robot tests, first make your tests with a smaller battery and systems at air. Later test on
ground. Increase the current levels also gradually.

#* Never leave the system unmanned.

#* XT90 Antispark connector for main battery input is recommended. It helps to limit inrush current at first battery connection that
capacitors can take very high current and small spark can occur. XT90 Antispark type connectors have some low ohm resistor inside
and the first charge current is limited by this resistor. (At full connection that resistor is bypassed)

#* Perform only small, low current tests with an adjustable power supply, power supplies are not suitable for full power motor control
applications due to regenerative feedback. You may damage your power supply.

#* Use a battery with a higher mah capacity as required by your system. High current capacity allows the motors to provide more torque
when needed and can also provide and absorb peak currents better in both directions.

MODES BRIEF

For different working modes, we need to select it with Dipswitch at right topside of board. Please make mode selection
before applying voltage to board. Status Leds also light up at different color according to Mode.

Joystick PAN/TILT Mode (MODE 0)

Used for Pan/Tilt Mechanism with using Analog 2 Axis Joystick. 5V, GND, LPW, and RPWM
Inputs are used. Suitable for camera control systems, simulators. 2 Axis of Joystick controls 2
motor’s speed & direction. At center speeds are zero.

Dir/PWM Mode (MODE 1)
Used for Microcontroller based robotics systems. GND, LPW, LDI, RPWM and LDI Inputs are
used. We suggest it for auto type sumo robots or other type of robots. PWM input is low pass .

filtered at inputs so a minimum 7.8khz frequency required (For Arduino we have example
sketch).

RC Mixed Mode (MODE 2 - Tank Drive)

Suitable for Radio-Controlled Robots such as Combat robots or RC Sumo Robots. Works in
general Tms to 2ms servo input signal type (most common RC output signal). Output has a
resolution of 1uS and can work between 250uS to 2500usS signals.

Left A RC input will be responsible from robot’s both channel motors turning right or Left (O
turn), Right B RC input will be responsible from both motors to go forward and backward.
Please also make your connections like that. (More information is at procedures page)

UART (MODE 3 - Serial In Mode)

Working at 38400 bps fast mode, you can control both motors with simple 1 serial wire.
0 to 127 byte data is controlling A channel and 128 to 255 byte data controling B Channel. D
Works with many different type MCUs with serial interface.

Status LEDs Color

RC Independent Mode (MODE 4)

Same signal features as RC Mixed Mode but 2 channel works as independent.

Left A RC input is responsible from LEFT A Motor Output, Right RC input is responsible from .
right B Motor output.

RC Mix Turn Clipping, Selected inside RC Mixed Mode, Not Active Mode.

This combination is used for clipping tfurning speed at RC Mixed mode, it is not an active mode
that can be selected, only needs to be changed for clipping mode INSIDE RC Mixed mode.
Controller limits the turning speeds only; full forward and backward speeds are not affected. |
After setting, please revert to the old “RC Mixed Mode” dipswitch position.

RC Deadband Setting, Selected inside RC Mixed & Independent Mode, Not Active Mode.
This combination is used for updating RC stick senter deadband at RC Mixed mode or RC

Independent, it is not an active mode that can be selected, only needs to be changed for

deadband updating INSIDE RC Mixed mode. Deadband can be set with 30uS o 100uS with

Ramp frimpot. (Revert back after setting the dipswitch and Ramp trimpot).

88 BEHE
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Joystick Pan/Tilt Mode (MODE 0) Starting Procedures

Designed for Pan Tilt Systems such as simulators. Make all 3 Dipswitch bottom and attach your
Joystick to LPW (X Axis), RPW (Y Axis), GND to GND, 5V to 5V (Total 4 cables for Joystick). Check the
Ramp and Current trimpots. For accelerated movement, giving a little ramp can be better. Give the
power between 12V to 60V and each motor will move according to joystick position.

Caution: At the beginning, the joystick has to be in the center position.

Dir/PWM Mode (MODE 1)
For this mode you can use 5V MCU'’s such as Arduino, PIC, “—>
PSOC options... DIR pins (Left dir: LDI, Right Dir: RDI) are digital A A
inputs that can be connected with your MCU directly (No need —
to add extra resistor between them. And for RPW and LPW it —ANV\N—>
needs to have 10K (10.000 ohm) resistor between MCU and Reactor S SN
PWM pins. 10K resistor and built-in capacitors making Low pass filtering for «—>
PWM channel inputs. PWM frequency for driving must be 7.9khz or more (More MCU ReaCTOr

is better).
Caution: Do not leave Dir/PWM pins floated.

RC Mixed Mode (MODE 2 - Tank Drive)

First we should make connections before giving voltage, so:

1.Attach your receiver to RC Port according to pin definitions. (+ is 5V, - is GND 0V, A is RC Turning
Stick Channel (Usually left horizontal), B is RC forward backward signal (Usually right vertical).

2. Open the Transmitter and be ready.

3. Connect the battery.

4. If no RC registiration is made, ER_A and ER_B leds will blink fastly, (Status Leds will blink Red too) Also UART
channel will give information about status (HcO6 bluetooth module can be attached for seeing the status from the
android phones with the “Serial Bluetooth Terminal” App).

5. Check if transmitter is opened too, if everything has power, push the button and release, it will move to learning
mode. Important: Only release the button if both Transmitter and receiver is linked/binded.

6. At learning mode, please move the transmitter sticks to the limits, Reactor will record the minimum and
maximum signals. (Tip, if you want to make very fast movement without speed control, just move the sticks little
forward and backward as span will be narrow).

7. Make stick movements (Up to down, Right to Left) several times. Status leds will show the changing values as
brightness updates (A Channel will light on blue and B Channel will light on Red).

8. Move the sticks to middle position.

9. Push the button and release again. It will save the limits, Status leds will blink slowly green two times and after that
you can control the motors.

No need to register again for next operations, driver MCU will save limit values to inside MCU’s eeprom. Now, you can
move the sticks and motors will move according to the position of sticks. Speeds will be calculated as how far sticks
are from middle position.

If you want to register new remote or new limits, give the power to the Reactor while holding the button. Board will
pass to the learning mode (List item 6). At learning mode status leds will turn blue and red. (Please check also “UART/
Diagnostics Out” section)

Note: Please select your receiver channels as left horizontal will be A channel for turning (Robot’s wheels should turn
at opposite directions) and right vertical channel responsible from forward and backward of both motors (Robot’s
wheels should furn at same side).

RC Mix Turn Clipping, Selected inside RC Mixed Mode, Not Active Mode.

RC mix mode allows you to control 2 motors from a single joystick, this is like moving back and forth or

2 motors in opposite directions, this is why it is also called tank driving mode.

However, the problem here is that especially in fast robots (like sumo robots), the turns can be faster

than expected, in this case you should do clipping (Updating Turning Speed Ratio) with an additional

process. For this process, it may be useful to read the values from the phone screen by inserting a
Bluetooth HCO6 module, it can also be done without a module.

1. While the RC Mix mode is selected on the top, move the Dipswitch key number 3 up as shown on the left (in the 0
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Starting Procedures Continued

case where the entire system is powered)

2. Push the “Calibrate button” but NOT release, it needs to be pushed while recording new clipping values. ER_A and
ER_B LEDs will turn solid red. You will move the stick by continuing to hold the button.

3. Now, move the Ramp trimpot, Ramp trimpot value will show as Red leds x 4 (Status Leds) Each led shows how much
speeds af turn will be (1 Led %25 Speed, 4 Led %100 Speed).

4. After changing release the “CALIBRATE Button”. Clipping limits will be recorded to board eeprom.

5. Now you can move the stick left and right, you will see it won’t give full speed, but for Forward backward stick it will
move at full speed.

If you want to change again push the button again and not release, it will move again to Item list 3. After finishing
clipping mode please return to the dipswith and Ramp trimpot position o old position (Dipswitch 2 should be only at
up) For Led chart of this process, please look to page 10.

Note: At our youtube channel we have full demonstration of the Turn speed updating.
https://www.youtube.com/@Jsumo

RC Independent Mode (MODE 4)

It is used for combat robots again for precise controlling of both motors, independently.

The learning procedure is the same as RC Mixed mode. And if you have made registration, no need to
make again. If needed please check the list of items from 110 9.

At this control, the “A side” RC signal controls Motor A, “B side” signal controls Motor B.

The cenfter of the stick is zero speed and with going to limits, motors will start to increase their speed.

We recommend that you connect the remote control left vertical channel for Motor A and the remote conftrol right
joystick vertical channel for Motor B.

UART (MODE 3 - Serial In Mode)

This communication method is suitable for processors with few pins. You can transmit speed and
direction information with just 1 line information.

In the byte information sent, 1to 127 is for one motor (DC Motor A), 128 to 255 is for the other motor (DC
Motor B). The communication speed is 38400 bits per second (bps). It is quite fast even for a Sumo
robot. When UART mode is active, no module such as HCO6 or external unit should NOT be connected.

1. First make UART selection at dipswitch (1-2 is up, 3 down).

2. Give the voltage to the Reactor.

3. According to your MCU’s sent data motors will move:

110 127 data (center is 64) is controls A side direction and speed. 1to 63 is one side, 1is fastest. 65 to 127 is other
turning side, 127 is fastest.

128 to 255 data (center is 192) controls the B side motor’s direction and speed. 128 to 191 is one side, 128 is fastest. 193
to 255 other turning side, 255 is fastest.

So for instance, when you are sending speed commands from Arduino:

Serial.print(1); // A side Motor Forward full speed

Serial.print(128); // B Side Motor Forward full speed 64T8t0p 192T8t0p

Serial.print(64); // A side Motor Stop 1 63 |65 1 27, 1|28 1 91, 1, 93 255,

Serial.print(192); // B Side Motor Stop ==

Serial.print(127); // A side Motor Backward full speed

Serial.print(255); // B Side Motor Backward full speed FORWARD BACKWARD FORWARD BACKWARD
MOTOR A MOTOR B

And you can make calculations for speed controlling.
Such as:

Serial.print(32); // A side Motor Forward HALF speed
Serial.print(224); // B Side Motor Backward HALF speed

Note: At UART mode last value will be remembered, no need to resend at every cycle.
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CALIBRATE / UART SEND BUTTON MODE: RC
There are 1 white button on the upper right side of the MEM: 200
reactor driver. The common function of this button in all
modes is to send system data via UART when pressed
during operation, a type of diagnostics.

This data;

First & Second Line: Board Mode and Memory, Deadband
Limits (2nd line only active at RC Modes).

3rd Line: ER: Error codes, 0-0 is good status. Enable Input Status: (1 Enable, O Disable)

4th Line: Ramp (soft start, stop) value, I_lim: Soft current Limit, |_Max_L: Maximum instantaneous or continuous
current drawn during A side operation, I_Max_R, Maximum instantaneous or continuous current drawn during B side
operation.

5th Line: A and B driver temperature values (at Celcius), la, Live A side motor current drawn at that moment, Ib,
Instantaneous B side motor current drawn,

Line 6: Incoming speed, direction values and outgoing values (Minus indicates the opposite direction).

Line 7: V_bus, Input voltage value, A1, A Driver 1st left voltage value, A2, A Driver 2nd right voltage value, B1: B
Driver 1st left voltage value, B2: B Driver 2nd right voltage value.

Line 8: V_L_Max: A channel maximum voltage value, V_R_Max: B Channel maximum voltage value, V_Max maximum
voltage measured on the main line.

When button pushed Status Leds will light up Orange and when the button released Leds will furn to same Mode
light.

This button is also used to enter calibration mode in RC control modes. If you press and hold this button in RC
modes (only during initial power-up), the ST1and ST2 LEDs will light up blue, and the ST3 and ST4 LEDs will light
up red, turning the device into learning mode. (Check for page10)

UART/ Diagnostics Out
Since this part is a bit incomplete, we wanted to explain it under a separate heading.
Your motor driver unit creates a perfect working environment with the HCO6 Bluetooth

module and a "Serial Bluetooth Terminal" application running on Android. In all modes
(including 38400 bps UART mode), when Diagnostics or other Datas sent to out world it
is sent as 9600 bps (common frequency for Bluetooth Modules and other UART modules) Serial bluetooth terminal app

In this way, connect the HCO6 module given fo you in the set to the motor driver with
female-female jumper cables, make the HCO6 pairing via the phone (HCO6 is only
compatible with Android phones), it may ask for a connection password on the first
connection, it is 1-2-3-4 (Digits only). For I0S, HcO8 module can be used.

App link:
https://play.google.com/store/apps/details?id=de.kai_morich.serial_bluetooth_terminal
You can use the QR Code at left side for scanning the Google Playstore link.

Then open the APP and select HCO6 from Devices, you will be connected to the motor

driver.

In ALL operating modes, you can send data via UART by pressing the Button or giving Logic 1 (5V) to the DLG pin.
You should be careful that this data sending can take up to half a second with delay commands (in order to
increase readability). Due to this, it will create a serious lag in an actively working system, you can use it for a kind
of debug purpose to read the project's data at that moment. Or to see the driver temperature values and maximum
motor currents drawn from the channels at the end of the robot's operation.

UART output with HCO6 is also available in other cases, these are: |Siﬂ iz i’ i‘
It initially writes limit values in RC mode. - -

At the same time, if the calibration process has not been done from RC mode or if it is your first use (For RC Mixed
& Independent Mode), the following information will come. “NO RC CALIBRATION! Open Tx & Push Button” 0
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ENABLE INPUT

The Enable input can be used to enable or disable the motor driver. This input is located within the main input port,
and Logic 1 (5V input) activates the driver, while Logic O (OV) deactivates the driver, and both motor driver groups
are inoperative.

This feature can be used to quickly disable or enable the driver. For example, for sumo robots, connecting a start
module (such as a Microstart) to this input can provide additional protection in case of a problem with your main
conftrol circuit. Or, in radio control modes, it allows for rapid shutdown in case of a reverse event. The Enable input is
hard-wired to the drivers. It starts and stops without delay. To use this input, you must remove the solder bridge near
the Enable Bypass section. At default it comes as bypassed (pads soldered together).

DLG (Diagnostics) INPUT

The DLG pin on the main input connector allows the Reactor driver to output many values from the UART such as:
The maximum motor currents and maximum voltages recorded during operation, the board’s A and B channel
tfemperatures, and the live current current draws and more.

Logic 1(5V) activates the Datalog output, and the status LEDs illuminate orange. Logic O disables the UART output. It
should remain off during driver operation because it slows down the system loop (you can set this pin to logic O via
the MCU or leave it idle; it is pulled low by the internal pull-down switch on the board). A general example usage
scenario might be as follows:

Before the robot starts operating, this pin is set to logic O (OV) by the processor.

The robot performs its operation; for example, if it's a sumo robot match, the match is completed, and the driver
outputs are turned off.

By setting the DLG input to logic 1, you can transfer data over the UART (e.g., a connected HCO6 Bluetooth module)
and perform status analysis.

For example, you can see the maximum current drawn while the robot is in place. The UART output can also be
activated with a button. UART information is discussed in more detail on the next page.

RC Control Modes Failsafe Feature

In RC control modes (mixed and independent), if the Reactor loses a signal communication or fails to receive one, the
board will switch to protection mode, and the ER_A and ER_B LEDs will light up. This feature continuously samples
the incoming signal and activates within half a second. We recommend that this failsafe feature be configured on the
receiver side (Rx) as well. The Reactor enters this mode if the receiver signal is not received. If the receiver is failsafe,
we recommend adjusting the receiver settings to determine whether the signal will go LOW or remain at a specified
amplitude (typically 1500uS) in the event of communication loss with the transmitter. (Please check the manufacturer,
BetaFpv, Flysky, Radiomaster, etc. for Rx failsafe settings)

In a Failsafe state, whichever channel is in this state will not function and halts the output. And the error code for that
channel (A or B, or both) will be 128 on the UART diagnostics output (only send if DLG pin held high (Logic 1) or
Button pressed). 180,00°

Trimpot Functions
You can adjust the current with one of the 2 trimpots on the board and the ramping time
0

with the other trimpot. Max
The current is set between 2A and 101A. If limit is overshoot, driver will try to lower input 0 Trimpots work at Max
speed and if not succeds at limited time it will halt the outputs for 1 second and controller upper 180° degree.

will retry.

The ramp time is O microseconds to 20470uS (20.5mS). At the maximum ramp setting, it takes half seconds for the
motor to reach its maximum speed. When the ramp is at O at minimum, acceleration and stopping will be
instantaneous. Our recommendation is to reduce the stress on the mechanical and electronic system by adding a
ramp time, even if it is very small (by opening the trimpot a little, such as 100-400uS).

Important note: Ramp and Current setting trimpots are only read when the driver is first turned on and do not change
during operation. When you set the trimpot to the new value setting, you need to re-energize the controller board.
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When you press and release the button, the next screen, RC, will write the incoming values and min/max values for A-
B channel on the screen. Also Status Leds will light on as 2 x Red and 2 x Blue.

With these features, it is much easier to register RC signal limites and provide RC mode adjustments.

In addition, when you enter Turn clipping mode or Deadband setting in RC Mixed Mode, HCO6 will write to the device
screen new clipping values from the connected app.

In a Error situations, ER_A and ER_B LEDs will light up red and you can check the ER: statuses from the diagnostic
screen by pressing the white button.

Note: For Uart bluetooth output function demo please check our youtube videos at
https://www.youtube.com/@Jsumo
https://www.youtube.com/watch?v=IY9sU2EFG;j8

Troubleshooting
Motor or Motors not turning: Check for the Mode dipswtich that is true option selected. After
dipswitch selection board needs to be restarted (Remove the battery and attach again).

Also control your battery voltage, it should be between 12V to 60V. Check for polarity, other

power leds should turn on also. Check your signal levels, Designed for 5V systems, 3.3V signals may not work properly.
Check if ER_A and ER_B Leds are turning on. Push the white button with HcO6 module attached and android Serial
Terminal app open. It should list some Error Codes.

Motors turning with jitter, erratic behaviour: This mostly happens from current limiting feature, try to increase the
current (by furning clockwise). At normal tests, no ER_A or ER_B led should turn on. Another problem can happen from
low PWM base frequency if mode is Dir/PWM. At low PWM base frequencies, driver can’t sample the coming PWM
signal well. We suggest high PWM frequency such as 10khz, for basic Arduino controllers you may need to change
timer divider for 7.9 khz or more.

UART Mode not working: Please check your bps speed as 38400. Your MCU controller's Tx pin should be connected
to serial In. MCU and Reactor GND connections should be common tied.

Servo signal disconnects: Check the battery voltage. Discharged batteries cannot deliver the full current required,
creating a weaker and more fragile voltage line. Additionally, we recommend using a hot glue gun, such as hot glue, to
secure the cables around the socket where the servo connections are located. A little bit of silicone will suffice.

Error Codes:
These codes can be reached by UART output with DLG Input (Logic 1 or Button Press).

O - No Error.

1- Temperature limit overshoot. (Driver will close the outputs).

2 - Current Limit soft Overshoot

4 - Current Limit Hard Overshoot (Driver will close the outputs).

128 - No RC Signal available only at RC control modes, (Driver will close the outputs)

Each side will give it’s Error code seperate. So, for instance if you are reading "ER: 1128" it means:
A channel has Temperature limit overshoot and B side has no RC signal.

Temperature Limit of Board

Each channel temperature limit is fixed at 65 degrees. When the mosfet driver group temperature reaches
1 65 degrees, the driver outputs will be idle. The reason for idle is to prevent a possible mosfet error. The
system will be under control for that channel until the idle temperature drops to 60 degrees again
(5 degrees hysteresis).
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Safety & Warnings
Please follow these precautions to ensure safe and reliable operation:

High Voltage & Energy Risk: The board operates from 12 V to 60 V DC (Suitable for 3S to

12S LiPo battery). Voltages above 50 V can be hazardous. Always treat wiring and connectors as live and check 2
times. The driver can deliver up to 100 A per channel (for short duration 200A). As it is used with high energy LiPo
batteries; Short circuits, loose connections may cause severe heating, fire, or damage.

Do Not Touch: Never touch the board, heatsink, or motor terminals while powered. As human skin is little resistive &
conductive it can give false signals fo driver. Also static electric can damage the circuits.

Use appropriately rated cables (2100 A for full load) and ensure all connections are secure. We suggest 10-12AWG
for general usage and short length.

Always disconnect power before wiring or making adjustments. Place a proper fuse for tests. We suggest blade type
fuse as they are easy to use. (Common fuses available at Jsumo from 5A to 40A)

Because the drive controls the motors using regenerative braking, voltages higher than the input voltage can occur
at the power output. Therefore, it is not suitable for testing with power supplies during high-current tests. Supply
options such as SLA batteries and Lipo batteries (recommended) are more suitable and should be used with
extreme caution. Ensure your battery can handle the surge current demanded by motors at startup (usually several
times higher than continuous current).

Secure motors and robots mechanically to prevent sudden uncontrolled movement. Be aware that high-torque
motors can cause injury or property damage if not properly restrained. You can change ramp ratio for smoother
acceleration/deceleration.

Secure the board firmly using the four screw holes. You can use M3 screws and standoffs during assembly. We
recommend using Loctite or a similar low-strength adhesive to prevent loosening from vibration and impact. Install
the board with bottom plastic holder.

Provide adequate cooling and ventilation for the driver. Overheating may cause shutdown or permanent damage.
Additional fan adding can help for overheating.

Do not operate the board near flammable materials. Protect the board from dust, moisture, and conductive debris.

Always test at low voltage/current first before full load operation. Ensure correct RC/logic control signals before
enabling motors. Unexpected robot motion may occur — keep clear of wheels, tracks, or mechanisms during testing.
Check the gears of robot to be turned freely.

Keep a main power switch or emergency stop accessible. In case of smoke, sparks, or unusual smell - disconnect
power immediately (Recommended XT90 connectors). Use only in supervised environments — never leave powered
robots unattended.

Not a Toy: This board is intended for robotics and research projects. It must only be used by qualified persons with
experience in electronics and motor control. If you're using a motor drive for the first time, redouble your caution and
research.
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Reactor V1.2 Dual Motor Driver Manual

Mounting 2D Data
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Mounting holes diameter is 3.1mm®
128,67mm horizontal x 50,52mm vertical spacing, Suitable screw size: M3 & #4-40 UNC

For 3D step data please reach us.

Technical Data

Working Voltage: 12V to 60V (3 Cell LiPo to 14 Cell LiPo) Power Connectors (WURTH): Suitable for 8 AWG to 18 AWG
Current Drawn: 30mA to 100mA LEDs: ST1to ST4 RGB Multicolor Leds, Red (Error Leds)
Input Signals: Analog 0~5v, Digital, Logic 0 & 1, TTL 5V Size: 135mm x 67mm x 25mm

5V Regulator Output Current: Maximum 250mA Weight: 153 Grams
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