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Disclaimer

Thank you for purchasing the RoboMaster C620
Brushless DC Motor Speed Controller (hereinafter
referred to as “product”). Read this disclaimer
carefully before using this product. By using this
product, you hereby agree to this disclaimer
and signify that you have read it fully. Install and
use this product in strict accordance with the
User Guide. SZ DJI TECHNOLOGY CO., LTD.
and its affiliated companies assume no liability
for damage(s) or injuries incurred directly or
indirectly from using, installing or modifying this
product improperly, including but not limited to
using non-designated accessories.

DJI™ is a trademark of SZ DJI TECHNOLOGY
CO., LTD. (abbreviated as “DJI") and ts affiiated
companies. Names of products, brands, etc..
appearing in this document are trademarks or
registered trademarks of their respective owner
companies. This product and document are
copyrighted by DJI with all rights reserved
No part of this product or document shall be
reproduced in any form without the prior written
consent or authorization of DJI

The final interpretation rights of this disclaimer is
owned by DJI.

Warning

1. Make sure that there are no short circuits and
all the cables are correctly connected when
using the speed controller.
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The speed controller will heat when the output
power is too high. Please handle carefully to
avoid scalding

Ensure that all parts are in good condition.
Replace them when necessary

The input signal mode (PWM signal or CAN
bus communication) cannot be changed while
the product is in use. Power off the product to
set the signal mode and restart to apply a new
mode.

Be sure to use the product in strict accordance
with the specifications (voltage, current,
temperature, etc.) listed in this document
Failure to do so may reduce the product service
life or even lead to permanent damage.
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Introduction

Using a 32-bit motor driver chip and Field-
Oriented Control (FOC), the RoboMaster C620
Brushless DC Motor Speed Controller enables
precise control over motor torque. It is compatible
with the M3508 P19 Brushless DC Gear Motor* to
create a complete propulsion system. Users can
configure and update speed controller firmware
using RoboMaster Assistant.

* Please refer to the M3508 P19 Brushless DC

Gear Motor User Guide for detailed information
of this product.

Features

* Two Signal Modes
50-500Hz PWM (Pulse Width Modulation) signal
CAN bus communication



 Maximum Continuous Current: 20 A

« Quick Setup to assign 1D numbers 1o all speed
controllers connected to the bus wire

« Feedback of motor temperature, rotor position
and rotational speed via CAN bus communication

«No need for position sensor calibration when
changing motors

O Information about rotor position and
rotational speed can only be obtained
when using CAN bus communication
Please use the CAN bus cable reasonably
while take its bandwidth into consideration.

In the Box
C620 Speed Controller PWM Cablex1
x1

%A i S —
CAN Cable x1 7-Pin Cable x1
Overview

C620 Brushless DC Motor Speed Controller



[1]7-Pin Port
Connects to M3508 for data exchange.

[2] 3-Phase Power Cable
Connects to the 3-phase cable of the M3508.
Ensure the cables are securely connected with
the corresponding colors correctly matched

[3] Termination Resistance Switch
Switch to connect/disconnect the 1200
termination resistance, according to CAN bus
wiring and relevant regulations.

[4] SET Button
Configures the speed controller. Refer to “Using
the SET Button™ for detailed information.

[5] Power Cable
Connects to a 24 V power supply via an XT30
power connector.

[6] Status LED
Indicates the speed controller’s operating
status. Refer to “Status LED" for details.

[7] CAN Port
Receives the CAN controlling signal of the
control panel. The bitrate of the CAN bus is
1 Mbps.



[8] PWM Port
Receives the PWM signal via a PWM cable
Connect to a DJI TAKYON™ Updater (or a
compatible USB to serial converter) to your
computer with the provided PWM cable to
configure speed controller parameters o
update its firmware via RoboMaster Assistant.

A\ * DO NOT plug in the CAN cable and the
PWM cable simultaneously, as the motor
may lose control. Make sure to power off
the speed controller when switching the
signal mode

« The DJI Takyon Updater should be
purchased separately at the DJI online
store. Refer to Takyon Updater User
Guide for more information.

PWM Cable

A: GND (Black) B: TX (Grey) C: PWM/RX (White)

CAN Cable

A: CAN_L (Black) B:ICAN_H (Red)



Connecting the Speed Controller
Using CAN Cable

Connect the 7-pin ports of the speed controller
and M3508 with the 7-pin cable.

Connect the 3-phase cable of the speed
controller to that of the M3508. Ensure the
cables are securely connected with the
corresponding colors correctly matched

Insert one end of the CAN cable into the CAN
port of the speed controller and the other end
to any compatible equipment.

Connect to a power supply.
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CAN Cable

"
ﬁ 3-Phase Cable

Pouwer Supply Port

Using PWM Cable

Connect the 7-pin ports of the speed controller
and M3508 with the 7-pin cable.

Connect the 3-phase cable of the speed
controller to that of the M3508. Ensure the
cables are securely connected with the
corresponding colors correctly matched

Insert one end of the PWM cable into the PWM
port on the speed controller and the other end
to any compatiole equipment

Connect to a power supply.
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PWM Cable

Mounting the Speed Controller
Refer to the dimensions below to mount the
speed controller to a robot or mobile platform

Top Side

View View
b 2580

1
i A 8

R 200
b Mounting Holes:
2 4x020
Unit: mm

A The speed controller is outfitted with
mounting holes of a diameter of 2.0. Use
appropriately sized screws to mount
properly and avoid damage.




Using RoboMaster Assistant
Configure the speed controller or update its
firmware using a Takyon Updater (see below),
or a compatible USB to serial converter via
RoboMaster Assistant.

|

Speed Controller  Takyon Updater

Download RoboMaster Assistant from the
RoboMaster official website.
www.robomaster.com/zh-CN/equipment/M3508
Connect the speed controller to the Takyon
Updater using the PWM cable, and then
connect the Takyon Updater to a computer.
Make sure the PWM cable is correctly
connected:; Black for GND (), grey for TX (+)
and white for PWM/RX ().

Connect the speed controller to a power
supply.

Launch the RoboMaster Assistant and check if
the speed controller is successfully connected
to your computer.

Click Settings to adjust parameters.

Click Firmware Update and select the version
you would like for the speed controller
RoboMaster Assistant will automatically
download and update the firmware.

N
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A If RoboMaster Assistant does not recognize
the speed controller, check




A if there is more than one FTDI device
connected, such as another DJI Updater
or program, an FTDI USB adapter, or
development board (e.g., a BeagleBone,
Raspberry, Arduino board). Unplug
the FTDI devices. Restart RoboMaster
Assistant and the speed controller, and try
again.

Status LED

The chart below describes the blinking patterns.
of the speed controller's operating status LED.
In situations that indicate warning and abnormal
working conditions, the LED will only indicate
the abnormal one. And in situations that indicate
multiple warning or abnormal working conditions,
the LED will only indicate the one with the least
amount of blinks. Please note that the speed
controller will automatically cut off the output
stream when it is in abnormal status.

Normal Description

The number of blinks
indicate the current ID of
the speed controller.
Quick ID Setting Description

Blinks green 1-8
times every second

Solid orange Quick ID setting starts
Motor Position .
Sensor Calibration  DesCPton
The motor position
Biinks green quickly  sensor is being
calibrated




PWM Calibration Description

PWM signal is being

Solid Green calibrated

Blinks orange quickly Calibration fails

Warning Description

The temperature of motor

is higher than or equal to

257°F (125° ).

More than one speed

Blinks orange twice  controller share the same:

every second D connected to the CAN
bus.

Blinks orange once
every second

Blinks orange three  PWM output is not at the
times every second  minimum

Abnormal Description

Storage chip can not be
accessed via 7-Pin cable
or using incompatible
motor (only check when
powering on the speed
controller).

Solid Red

The voltage of the speed
controller power supply
is too high (only check
when powering on the
speed controller).

Blinks red once
every second

Blinks red twice The 3-phase cable is not
every second connected.

Motor position sensor
Blinks red three data lost. Check that the

times every second  7-pin cable is connected
correctly.




The temperature of the
Blinks red four motor is abnormal or
times every second too high, higher than or
equal to 356°F (180° F).
Blinks red quickly _ Motor calibration fails

* Temperature protection can be turned onfoff
via RoboMaster Assistant. The status LED wil
biink to warn and the output will be cut off when
the motor temperature excesses 257° F if the
temperature protection is activated. The status
LED will not biink and the output will not be cut
off when the motor temperature s between 257°
F and 356° F if the temperature protection is
inactivated

Using the SET Button

1. Separate ID Setting

Follow the steps below to assign a unique ID to
each speed controller (supported ID range is 1-8):
a. Press the SET button once to activate separate
ID assignment mode when the speed controller
is working. The status LED will be off at that
time.

Press the SET button again to assign an ID to
each speed controller. The number of times
you press the SET button (no more than eight
times) is the ID number of the speed controller.
The status LED will blink orange once for each
successful press of the button.

If the SET button is idle for three seconds, the
speed controller will automatically save the 1D
number entered. Turn off the speed controller
and tur on again after assigning the ID.

o

o
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A\ Multiple speed controllers connected to
the same CAN bus™* cannot share the
same ID number. Any speed controllers
with the same D number will indicate a
warning and cut off the output stream.

2. Quick ID Setting

Follow the steps below to quickly assign 1D

numbers to all speed controllers (eight maximum)

connected to CAN bus™.

a. Ensure all speed controllers are working
normally. Press the SET button on any speed
controller speed controller once to activate
separate ID assignment mode and then press
and hold that SET button again until all the
status LEDs turn solid green. All the speed
controllers will assign ID numbers

. Turn each M3508 rotor manually (at least 180°
in either direction) from first to last order of your
choice. The ID number of each corresponding
speed controller will be assigned, from one to
eight (i.e., the first rotated motor means that its
speed controller will have an ID of 1). Tum off
the speed controllers and turn on again after
assigning ID numbers.

o

/\ Ifthe M3508 rotor is not tumed and fails to
assign ID numbers to the speed controller,
it will save the original ID number after
powering on.

** Ensure to correctly connect o disconnect the
terminal resistance based on CAN Bus wiring

13



standard, or the CAN BUS Communication
may not work properly which leads to failure of
those features

3. M3508 Calibration

For better performance and a smoother

compatibility, please calibrate the M3508 after

changing it or a speed controller. After the speed

controller and M3508 are successfully connected

and powered on, follow the steps below to

calibrate the motor's position sensor:

a. Press and hold the SET button and release
when the status LED blinks green quickly.

b. The motor will begin calibration and complete
when successful

The motors will continue to rotate

during calibration. DO NOT touch. It

is recommend to calibrate the motors
without payload. If calibration fails several
times, replace the motor.

CAN Communication Protocol

1. Speed Controller Receiving Message Format
The two identifiers (0x200 and 0x1FF) control
the current output of each of the four speed
controllers by ID numbers. The controllable
current range is -16384 ~ 0 ~ 16384. The
corresponding speed controller output torque
current range is -20 ~ 0 ~ 20 A,

Identitier: 0x200 Frame format; DATA
Frame type: Standard  DLC: 8 Bytes



Speed

DataFields|  Descripton | o °0%

Controls the current
value in higher order
byte (8 bits)
Controls the current
DATA[1] | value in lower order
byte (8 bits)

DATA[O

Controls the current
DATA[2] |value in higher order
byte (8 bits)
Controls the current
DATA[3] | value in lower order
byte (8 bits)

Controls the current
value in higher order
byte (8 bits)
Controls the current
DATA[5] | value in lower order
byte (8 bits)

DATA4

Controls the current
DATA[B] | value in higher order
byte (8 bits)
Controls the current
DATA[7] | value in lower order
byte (8 bits)

Identifier: Ox1FF Frame format: DATA
Frame type: Standard  DLC: 8 Bytes



Data N Speed
Fields Deseription | Gontroler ID

Controls the current
DATA[0] | value in higher order
byte (8 bits)
Controls the current
DATA[1] | value in lower order
byte (8 bits)
Conlrols the current
value in higher order
byte (8 bits)
Controls the current
DATA[3] | value in lower order
byte (8 bits)
Controls the current
value in higher order
byte (8 bits)
Controls the current
DATA[5] | value in lower order
byte (8 bits)
Controls the current
DATA[B] | value in higher order
byte (8 bits)
Controls the current
DATA[7] | value in lower order
byte (8 bits)

DATA[2

DATA[4

2. Speed Controller Sending Message Format
The format in which the speed controller sends
feedback data to the CAN bus.

Identifier is determined by 0x200 + speed
controller 1D (e.g., if the speed controller ID s 1,
then the identifier of that speed controller is 0x201)

16



Frame type: Standard ~ Frame format: DATA
DLC: 8 Bytes

Data Fields Description

ool [ Sl e ol e
oA [ St e ot e
o |Gt e el s
oo |Gt e ore soed
DATAM] grcé:rag;rs(u: l;[usr)rem in higher
el e
DATA[B] Motor temperature
DATA([7] Null

Sending frequency

1KHz by default (can be changed inside
RoboMaster Assistant)

Rotor mechanical angle value range 0 ~ 8191
(corresponding mechanical angle range: 0 ~ 360°)
Expressed rotor speed value unit rom

Expressed motor temperature unit °C

PWM Signal Description

1. PWM Signal Control Modes

In one-way rotation mode, the diagram below
shows the mapping between PWM pulse width
and speed. At this time, the PWM signal can only
rotate the motor in one direction.

17



Speed (pm )

Pulse Width (us )

In two-way rotation mode, the diagram below
describes the mapping between PWM pulse width
and speed. In the first section, the speed controlled
by pulse width decreases from the maximum
speed in reverse to zero, and then accelerates
from zero to max in a positive direction.

Speed (rpm)

18001520 2000

,,,,,,, | Pulse Width (us)

The default positive direction is counterclockwise
to the rotation of the motor output shaft. Configure
parameters related to PWM signal and calibrate
the PWM signal inside RoboMaster Assistant.

2. PWM Signal Range Calibration
When the input signal is set to be PWM (50 to
500H2), its pulse width (1000 to 2000us) can be
calibrated

8
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Connect the speed controller and a PWM
equipment via the provided PWM cable.
Adjust the pulse width to the maximum and
power on the speed controller and the motor.
The PWM signal range calibration starts with
the status LED being solid green.

Adjust the pulse width to the minimum within
3 seconds. The speed controller will work
normally if calibration successes with the
status LED being green; If calibration fails, the
status LED will blink orange quickly.

o

°

Performance Diagram

The following data displays the performance of
the M3508 P19 Brushless DC Gear Motor and
was generated using the C620:

nirpm) m (%) 1A) POW)
0 R 250
S P
b 3o
a0 ] >l o L
z 150
250
20 ! z 100
ol off
100 0
M o
°T o vz s s o
Tinm)

- Electrical Efficiency, T - Thrust, |- Current,
P - Output Power, n - Rotational Speed

The data above was measured in a laboratory
setting with an input voltage of 24 V, at a
temperature of 25°C and under well-ventilated
conditions. These figures should be used for
reference only. Make sure to use the speed
controller properly, depending on the actual
temperature and cooling conditions.

19



Specifications

Rated Voltage 24V
Max Allowable Current* 20 A
(continuous)

Max PWM Input Signal 500 500 Hz
Frequency

CAN Bus Bitrate 1 Mbps

Weight 359

Dimensions 49.4x25.8x11.5mm
(LWH)

Operating 3210 122°F
Temperature Range  (010.50° C)

* Tested at a temperature of 25° C in well-
ventilated laboratory conditions.

20
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FCC Compliance

This device complies with Part 15 of the FCC
Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmul
interference, and (2) This device must accept any
interference received, including interference that
may cause undesired operation

Any changes or modifications not expressly
approved by the party responsible for compliance
could void the user's authority to operate the
equipment.

EU Compliance Statement
SZ DJI TECHNOLOGY CO., LTD. hereby
declares that this device is in compliance with
the essential requirements and other relevant
provisions of the Directive 2014/30/EU

A copy of the EU Declaration of Conformity is
available online at www.dj.com/euro-compliance

EU contact address: DJI GmbH, Industriestrasse.
12, 97618, Niederlauer, Germany

Cce

Environmentally friendly disposal
Old electrical appliances must not be
disposed of together with the residual
waste, but have to be disposed

mmmm o separately. The disposal at the

communal collecting point via private persons
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is for free. The owner of old appliances is
responsible to bring the appliances to these
collecting points or to similar collection points
With this little personal effort, you contribute
to recycle valuable raw materials and the
treatment of toxic substances.

IC Compliance

This device complies with ICES-003 standard
Operation is subject to the following two
conditions: (1) this device may not cause
interference, and (2) this device must accept
any interference, including interference that may
cause undesired operation of the device.
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