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Disclaimer and Warning

Thank you for purchasing the DJI™ Snail Propulsion System
(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. Please install and use this product in strict accordance
with the User Manual. 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
refitting this product improperly, including but not limited to
using non-designated accessories.

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

This disclaimer is produced in various languages. In the event of
divergence among different versions, the Chinese version shall
prevail when the Product in question is purchased in China,
and English version shall prevail when the Product in question is
purchased in any other region.

Legend
/\  Important Hints and Tips Reference
Warning

When powered on, the motors and propellers will rotate very
quickly and can cause serious damage or injuries. Always be
vigilant and make safety your top priority.

. Always attempt to fly your aircraft in areas free of people,
animals, power lines, and other obstacles.

DO NOT approach or touch the motors or propellers when the
unit is powered on.

Ensure that there are no open circuits or short circuits when
soldering the ESC cables.

Before takeoff, ensure that the propellers and motors are
installed correctly.

Ensure that all parts of the aircraft are in good condition. DO
NOT fly with worn or damaged parts.
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6. Only use compatible, authorized DJI parts.

. Ensure that all parts are firmly in place and all screws are tight
before each flight.

8. The input throttle signal mode (regular or OneShot125) cannot

be changed while the product is in use. Set the input throttle

signal mode on your flight controller. Restart the electronic

speed controller to apply the new mode.

Do not connect the electronic speed controller to a DC

regulated power supply, or the power system and the

electronic speed controller will be damaged when the product

captures energy produced during deceleration as this product

has Active Braking Function by default.

10. Ensure that the motors rotate smoothly before takeoff.
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Active Braking Function: The motor actively reverses torque
when decelerating, recovering some of the rotational energy.
Normal braking relies mainly on air resistance.

Introduction

The Snail Racing Propulsion System is a multirotor propulsion
system designed for racing multirotor aircraft with a max thrust
of 1.32kg/rotor. Based on the operation environment of racing
multirotor aircraft, impact analysis and drop tests are performed
on the Snail 2305 Racing Motor to guarantee its rugged
structure.

The Snail 430-R Racing ESC uses a 32 bit motor driver chip with
a maximum main frequency of 100MHz. Its advanced algorithms
allow a responsive motor drive with precise control and its small
power supply ripple ensures normal performance of other power
supply units when motors reach maximum current output. Like
most DJI products, the ESC firmware can be updated, ensuring
that the Snail is constantly refined.

Features
Active Braking Function
3D Mode*
Two Throttle Signal Modes
« Regular throttle signal: 30Hz to 500Hz PWM signal
« OneShot125 signal: 30Hz to 1000Hz
High Rotational Speed Motors
«46,000rpm (7 pole pairs)
«322,000rpm (1 pole pair)




Maximum Continuous Current: 30A

DJI Assistant 2 Software

Complete Electromagnetic Compatibility Test

« Radiated Emission

« Electrostatic Discharge Immunity

« Radiated RF Electromagnetic Field Immunity

Typical Applications: Racing multirotor aircrafts

* Get 6048-3D Propellers and update the ESC firmware via DJI
Assistant 2 to activate the 3D mode of the 430-R Racing ESC
(Refer to Connecting the ESCs for more information).

In the Box

Standard Package

2305 Motor (CCW) x 2 2306 Motor (CW) x 2 430-RESC x 4

< it

Heat-shrink Cover x 4 Screws (M3 x 5, M3 x 6)

i

50248 6030S 70278 50488 Tri-Blade

Optional Package

Quick-Release Propeller Pairs

Y /

6048-3D 5048 Tri-blade ESC Programmer
Propeller Pair Propeller Pair

s Re




A DJI Snail Propeller Adaptor is required for mounting 6048-
3D Propellers and 5048 Tri-Blade Propellers on the motors.

5048S Tri-Blade Quick-Release Propellers are recommended
for use with the Snail Racing Propulsion System. Y-shaped
and aerodynamic designed blades enable them to provide

racing multirotor aircraft with sufficient strength and stiffness. m

Connecting the ESCs

Tool Required: Power distribution board (PDB), electric soldering

iron and soldering tin.

1. Solder the ESC’s black GND cable and white VCC cable to
the pads on the PDB as shown.

2. Connect the signal cable to your flight controller. The signal
cable’s white wire transmits the control signal; the black wire is
for GND.

3. Connect the motor to the ESC. Test the motors and ensure
that the rotation direction of each motor is correct. You can
reverse the rotation direction by swapping the positions of
any two cables. See below the ESC Configuration for more
information on how to reverse the motor rotation direction.

4. A PMW signal cable is also used to connect PC to update

firmware.

PWM Signal Cable (To flight controller)

Be sure to solder the cables onto the pads according to
the specifications of your PDB. The PDB in the figure uses
its outer pads for the black GND cables, and the inner
pads for the white VCC cables. Cut the cables to length.
The cables should be shortened to avoid bunching up
near the solder points. As shown in the picture.

& Ensure that there are no open circuits or short circuits

when soldering the ESC cables.




Mounting the Motors

The dimensions and thread sizes of the motor are illustrated
below. Ensure they are compatible with your frame arms before
mounting the motors.

m $295mm —

282mm

17.3mm

$29mm

4xM3 —

Thread Depth
3mm

16 mm

Assembly hole on the Assembly hole on the top of the
bottom of the motor motor without the Quick-Release
Propeller Adapter, spring and screws

* Use a suitable Propeller Adapter and airframe that can
withstand the large thrust delivered by the Snail Racing
Propulsion System.

* Choose an appropriate screw length and screw size
according to the depth of the assembly hole and thickness of
the motor mounting plate. Using screws that are too long or
too large may not be able to secure the motor.

* When mounting or removing the motors, be careful to prevent
foreign articles from entering the motors.

Assembling the Propellers

Quick-Release Propellers

This example uses the 5048S propellers. Instructions also apply
to the installation of 50245, 6030S and 7027S.

1. Pair the propellers marked CW with the clockwise rotating
motors; pair the unmarked propellers (white ring on the
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bottom of the propellers) with the counterclockwise rotating
motors (with white dots).

Align gap A inside the propeller nut with fin B on the Propeller
Adapter. Press the propeller down onto the adapter firmly and,
while holding the propeller pressed down, rotate the propeller
in the lock direction (propellers marked CW rotate counter-
clockwise; propellers without markings rotate clockwise) until
you feel it secure in place.

. To remove the propeller, press the propeller down firmly and,
while holding the propeller pressed down, rotate the propeller
in the unlock direction until it can be removed easily.

S
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Other Propellers

This example uses the 6048-3D propellers. Instructions also
apply to the installation of 5048 Tri-Blade Propellers.

Tools Required: M2 hex key and Snail Propeller Adapter.

1.Remove the screws securing the Quick-Release Propeller
Adapter on the 2305 Racing Motors, and then remove the
Quick-Release Propeller Adapter.

2. Remove the cap on the Snail Propeller Adapter.

3. Align the holes of the black Propeller Adapter with the holes
on the CW motors. Insert the M2x4 screws and tighten to
secure. Align the holes of the red Propeller Adapter with
the holes on the CCW motors. Insert the M2x4 screws and
tighten to secure.




4. Install the unmarked propellers onto the red Propeller Adapter,
and install the propellers marked with CW onto the black
Propeller Adapter.

5. Secure the propellers by rotating the red cap onto the axes of
the red Propeller Adapter and black cap onto the axes of the
black Propeller Adapter.

& * Stand clear of the motors and DO NOT touch the propellers

when they are spinning.

* Use only DJI approved propellers.

* Use appropriate propellers for your needs, as they can wear out.

* Pay attention to screws properly during installation and removal.

* Before mounting 6048-3D Propellers, select 3D Mode in DJI
Assistant 2 and update the corresponding firmware. (Refer to
Using DJI Assistant 2 for details)

Using DJI Assistant 2

DJI Assistant 2 is used to update and configure the ESC.
Remove propellers before connecting to DJI Assistant 2.

430-RESC ESC Programmer PC

Unplug any other serial devices connected to your PC before

updating. Then follow the instructions below.

. Download and install DJI Assistant 2 from the Official DJI
website. (http://www.dji.com/snail/info#downloads)

. Connect the ESC Programmer to the ESC with the PWM
signal cable and to your computer using the USB cable on the
programmer.

. Connect a battery (3-4S LiPo) to supply power to the ESC.
Do not disconnect the ESC from your computer or the power
supply until configuration is complete.
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4. Launch DJI Assistant 2. When a connection is established,
the software will display the connected devices. Use your DJI
account to log in.

5. Click Settings to set parameters.

6. Click the firmware update and select the version you would
like to update. DJI Assistant 2 will automatically download
and update the firmware. Restart your ESC after the update is E
complete.

& * Ensure that your computer is connected to the Internet during
update.

* Ensure that the battery level is adequate for the update.

* DO NOT unplug the USB cable during the update.

* Retry to update if DJI Assistant 2 displays an update failure
prompt.

* If the ESC is not recognized by the DJI ESC Assistant, check
if there is more than one FTDI device connected such as
another DJI Updater or programmer, an FTDI USB adapter
or development board (e.g. a BeagleBone, Raspberry or
Arduino board). Unplug the other FTDI devices. Restart the
DJI Assistant 2 and the ESC, and try again.

ESC Configuration

Calibrate the throttle range and switch the motor rotation
direction using the remote controller.

. Power on the remote controller and receiver. Ensure a good
communication between them. Push the throttle stick all the
way up. The motor start a slow double beep, a single beep
sequence.

. Then the warning sound will alternate between a quick single

beep and a quick double beep. Pull the throttle stick all the

way down after hearing a single beep to calibrate the throttle.

Pull the throttle stick all the way down after hearing a double

beep to reverse the motor rotation direction. By rotating the

desired motor quickly in any direction, this motor’s rotation
direction will be changed.

The warning sound becomes a chime when completed.

Restart the ESC after reversing its rotation direction.
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System Status Beep Codes

The motors will beep when the Snail is in use. The table below
contains more information about the warning sound.

Alarm Description
Chime Ready to work

Minimum throttle signal not reached. Check
Rapid Beeping the flight controller, remote controller or

remote controller receiver.
Slow Beeping No throttle signal.

Alternating Single Using the remote controller for configuration and
and Double Beeps set motor rotation direction.

Specifications

Max Thrust 1.32kg/rotor (16.8V, Sea Level)
Recommended Battery 4S LiPo

Recommended Takeoff Weight 125-250g/rotor (Sea Level)
Operating Environment -10° to 50°C

ESC

Max Allowable Voltage 17.4V

Max Allowable Current’ 30A

(Continuous)

Max Peak Current*(3 sec) 45A

Supported Throttle Signal Regular/OneShot 125
Modes

Max OneShot125 1000Hz

Signal Frequency
Max Regular Signal Frequency 500Hz
Default PWM Output

Signal Frequency 16kHz
Weight (Without Cables) 2.8g
Supported Battery 3S-4SLiPo
Motor

Stator Size 23x5mm
KV 2400rpm/V
Weight (Without Cables) 27.89

* Tested at the temperature of 25°C, well ventilated

Propellers DiameterxThread Pitch Weight (single one)
5048S propellers 5x4.8inch (12.70x12.19cm) 5.50g
50248 propellers 5x2.4inch (12.70x6.10cm) 3.459
6030S propellers 6x3.0inch (15.24x7.62cm) 3.20g
6048-3D propellers  6x4.8inch (15.24x12.19cm) 4.10g
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5048 propellers 5x4.8inch (12.70x12.19cm) 5.689
70278 propellers 7x2.7inch (17.78x6.86cm) 4.32g

Performance and Parameters

The following data was generated using 5048s tri-blade Quick-
Release propellers. Use this data to facilitate the proper use of
the propulsion system.

& * A payload of 120g to 300g per rotor is recommended for
optimal performance.
* DO NOT overload the system. A payload more than 400g
per rotor will severely compromise safety and performance.
* It is recommended to pair with racing aircraft weighing
less than 6509 (including battery).

Snail Racing Propulsion System Performance

Power Loading (g/W)

e

200 600 100 200

Thrust (g/rotor)

The data above was measured with an input voltage of 14.8 V, at a temperature of
25°C and sea level. The thrust was adjusted by the throttle.

Max Thrust (girotor)

Input Voltage (V)
The data above was measured at full throttle, at a temperature of 25°C and sea level.
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n (%) 1(A) T(glrotor) P (W)

80 40 1400 500
450
70 35 2
. i 1200 200
60 30 000 .
50 25 300
800 900
40 7 20 250
b 600 0
30 4 15 200
N 400 150
20 e 10 0
AR 5 200
10 = 5 50
0 0 0

= 0

5000 10000 15000 20000 25000
N (rpm)

n - Electrical Efficiency, T — Thrust, | — Current, P — Input Power, N — Rotational Speed

The data above was measured with an input voltage of 14.8V, at a temperature of
25°C and sea level. The rotational speed was adjusted by the throttle. Electrical
efficiency is the product efficiency of the system including the ESC and motor.

2305 Racing Motor Performance
Performance Diagram

n (%) T(N'm) PW) 1(A)
100 1 800 250 T
P
T 0
%0 | > - [ I——.
80 S 08 200 +
1 " 600 -
70 0 07
80 b \ 06 500 T 150 4
50 05 400 +
40 4 04 g9 L 100 +
30 = 0.3
200 T
20 02 50 +
o S 01 1007
0 — 0 oL o L

10000 15000 2

25000 30000 35000
N (rpm)

T - Torque, | - Current, P — Output Power, n — Efficiency, N — Rotational Speed

The data above contain theoretical values measured with an input voltage of 14.8V,
for reference only. When operating at a temperature of 25°C with no additional cooling
devices, the motor cannot operate with a current more than 50A. It can support
short term operation (about 1 to 10 sec) with a current between 25A and 50A, and
continuous operation with a current under 25A. The motor run time should depend on
the actual environmental temperature and cooling conditions.

Characteristic Parameters

Speed Constant 2400rpm/V
Back Electromotive Force Constant 0.0056364 v-sfrad
Mechanical Time Constant 200ms

Motor Rotor Inertia 1.84kg-mm?
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Total Rotor Inertia (5048S Propeller Included)  6.62kg-mm?

Torque Constant 0.0054267N-m/A
Line-to-Line Inductance 14pH
Line-to-Line Resistance 61mQ

Thermal Time Constant 100s

Compliance Information

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 harmful 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.

This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with
the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference,
in which case the user will be required to correct the interference at his own expense.

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 EMC Directive.

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

Ce X

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

This content is subject to change.

Download the latest version from
http://www.dji.com/snail

Copyright © 2016 DJI All Rights Reserved.
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