Thank you for purchasing this product! The brushless propulsion
system is powerful. Improper use may result in personal injury or
equipment damage. Therefore, we strongly recommend that you
read this manual carefully before using the equipment and strictly
follow the prescribed operating procedures. Under no circumstances
shall the manufacturer be liable for damages caused by misuse or
unauthorized modifications, including but not limited to
compensating for incidental or indirect damages.
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X13 G2 is not designed for eVTOL and cannot be used for
manned flights. eVTOL aircraft, please contact Hobbywing to
or look for more professional eVTOL motors.
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Assemble Steps

1-1. Take the Propulsion System out of the box.

Attentions !!!

Remove the motor and ESC together to avoid cable damage.
1-2. Gently remove the protective cover (the fastening screws not

3. Mount the motor to the tube end, meanwhile threading
the power cable through the center hole. Align the
positioning block with the positioning notch, then
tighten three M5x18 screws.

Attentions !!!

For improved reliability, apply medium-strength

threadlocker (e.g., Loctite 243) to three screws.

Tighten three screws evenly in a symmetrical pattern

to ensure even force distribution on the clamp

yet mounted). 2. Protective cover removed. mount, recommended torque is 6+0.5 N-m.
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01 Introduction

The X13 G2 brushless propulsion system is specially designed for agricultural plant protection drones, with a single-axis rated load of 27 kg and a maximum single-axis
thrust of 60 kg, and is adaptable to 50 mm carbon fiber tube arms, making it suitable for various small and medium-sized drones. The waterproof rating of IPX6 ensures
reliable operation in challenging environments. For heavy-loaded agricultural plant protection drones, the FOC driven algorithm of ESC based on PMSM system is optimized.
This propulsion system supports both digital and analog throttle modes, which are of mutual redundancy and seamless switch. The product features power-on self-check,
voltage anomaly protection, overcurrent protection, and stall protection. It utilizes HWCAN and DroneCAN dual communication protocols (i.e., Cyphal (UAVCAN)), making
it compatible with most mainstream closed-source and open-source flight controllers, offering real-time data transmission. Additionally, the built-in fault storage and

logging feature allows for fault data recording, and the OTA upgrade allows for propulsion system upgrade through the flight controller.

Precautions

4-1. Mount the upper ESC bracket to the carbon tube. Adjust the ESC's position to ensure no
contact between the power cable and the tube's outer wall, preventing vibration-induced wear.

4-2. Mount the ESC lower bracket to the carbon tube, ensure both brackets are installed in
place, then tighten four M4x18 screws.

Attentions !!!

For improved reliability, apply medium-strength threadlocker (e.g., Loctite 243) to four

screws.

Tighten four screws evenly in a symmetrical pattern to ensure even force distribution

on the bracket, recommended torque is 3+0.5 N-m.

SCrews.

Attentions !!!

For improved reliability, apply medium-strength threadlocker (e.g., Loctite 243) to four
screws.

Tighten four screws evenly in a symmetrical pattern.

¢ During usage, keep away from crowds, power lines, obstacles, etc. Make sure to comply with local laws and regulations, as well as safe flight standards.

e The propellers are designed for flat terrains and agricultural drones, and are not suitable for plateaus. The normal operating altitude is below 2,000 meters. When above
this altitude, use the corresponding high-altitude propellers or reduce the flight load. In hot summer weather, especially at noon, adjust the flight load appropriately
based on the actual temperature.

o The default propeller is made of carbon fiber reinforced nylon composite material, and is not suitable for coaxial use. Do not use this propeller for coaxial purposes.

¢ Avoid flying in extreme weather conditions such as strong winds, heavy rain, snow, fog, thunderstorms, sandstorms, or ice.

¢ Do not approach high-speed rotating propellers and motors to avoid injury.

¢ Do not perform indoor testing or flight with the propellers attached. For indoor testing, make sure to remove the propellers.

o Before trial use, check if all parts are in good condition. If any damage is found, contact the after-sales service for replacements.

o Before flight, check if the screws on the connecting structures are tightened and whether the motor is level. If necessary, fix the reserved holes on the motor mounting
seat with rivets.

6. Mount the spray nozzle bracket under the tube clamp holder. With it properly seated,
tighten two M4x8 screws.

Attentions !!!

For improved reliability, apply medium-strength threadlocker (e.g., Loctite 243)to four

screws.

Tighten four screws evenly in a symmetrical pattern to ensure even force distribution

on the bracket, recommended torque is 3+0.5 N-m.

® The X13 G2 propulsion system is compatible with circular tubes with an outer diameter of 50 mm.
o Use the recommended batteries. Do not use non-conforming batteries, such as those exceeding standard range or those with a low discharge rate. The product operates
across a wide voltage range. The 18S lithium-ion polymer battery is recommended, with an optimal voltage range of 66.6~78.3 V. If a fully charged 6S battery is used,

the motor will rotate, but the lift will not meet actual requirements. It is only recommended for no-propeller testing. 7. Completed.

o After each operation, flush the motor with water to keep it clean and tidy.
Note:

* Yellow, gray, and green wires are for data output, firmware upgrade (can upgrade the ESC system), and digital throttle wire, respectively, using the CAN protocol.
Yellow, gray, and green. Yellow—GND, Gray—CH, Green—CL.

e The digital throttle must be used with a flight controller with a CAN throttle output. For related usage methods, contact the flight controller manufacturer.
¢ Do not modify this product (including changing it to a coaxial structure) without authorization. The manufacturer is not liable for damages caused by unauthorized
modifications. . . . . . .
. ) o . . ) . e The black and white wires are for PWM throttle, black for the ground wire, and white for the PWM signal wire. The throttle cable must be connected to the
o Before takeoff, ensure that the single-axis hover thrust is within the rated load range. Overloading may cause the motor and ESC temperature to rise rapidly, which may i . .
corresponding motor control interface on the flight controller.

lead to a crash.

* Do not disassemble the ESC or motor without authorization to avoid damaging the motor or affecting the ESC's protective capabilities.

® Use original parts for repairs and replacements. If any blade or propeller adapter is damaged, replace it immediately. The unique codes of the two blades are consistent. If

Specifications

one blade is damaged, replace both. For any damage to other parts, contact technical support or the drone manufacturer immediately.

e When using CAN digital throttle, it is recommended to set the idle throttle of the flight controller to 6%. X13 G2

Rated single-axis load: 27 kg (at Sea level)

ESC

Recommended lithium battery: 18S (LiPo)

Voltage range: 25~80 V

Continuous current: 70 A (non-confined ambient
temperature < 35/40°C)

Motor

Stator size: ®138*H25 mm

Size: ©120.1*H50.9 mm (Fan © 170 mm)
KV value: 45KV

Maximum thrust: 60 kg (at Sea level)

Rated voltage: 185-69 V

Lithium battery: 18S (maximum 80 V)

Ambient temperature: -20~50 °C

Compatible carbon tube diameter: 50 mm

Total weight: 4185 g (including MFP 56x20 propeller)

Propulsion Composition

Peak current: 150 A (non-confined ambient
temperature < 35/40°C)
Operating pulse width: 1050~1950 ps

Propeller
MFP 56x20(Defalut)
Diameter x pitch: MFP 56x20 (Folding propeller)

* Motor * 1pcs
e ESC * 1pcs

o Protective cover x 1pcs ESC NI [ 1 Ty Motor Ingress Protection: IPX6 PWM throttle frequency: 50~500 Hz Length: 1423 mm

o Lower ESC bracket x 1pcs © % g Efficiency of recommended thrust : 7.5 g/W Throttle range calibration: Not supported Weight (including propeller adapter): 811 g*
o Spray Nozzle Bracket x 1pcs Throttle source: PAVM + CAN BEC: None Single blade weight: 146 g*

o Screws * n uﬂ T L 1ﬂ 1 ﬁ‘l I O Rated input power: 2200 W Fault storage: Supported Blade Material: Carbon fibre-reinforced nylon

Rated output power: 2700 W

Rated current: 142 A(MFP 56x20) / 158 A(MFC 57x20)
Parameter adjustment function: Via software or transmitter
Power cable: Black and red 10AWG - 1355 mm

Signal cable length: 1120 mm

Logging time: Default 2h (Max 48h by changing composite material

® D50 carbon tube(Customer-supplied)

©

Storage Interval)

Communication protocol: HWCAN + DroneCAN (i.e.,
Cyphal (UAVCAN))
CAN terminal resistor: None
CAN default baud rate: 500 kbps
CAN sampling point: 83.3%
Pinout: Black—GND, White—Signal, Yellow—GND,
Grey—CAN High, Green—CAN Low

MFC 57x20(Optional)

Diameter x pitch: MFC 57x20 (Folding propeller)
Length: 1447.85 mm

Weight (including propeller adapter): 805 g*

Protective cover

Single blade weight: 146 g*

Lower ESC bracket

Blade Material: Carbon fibre composite material
Spray Nozzle Bracket | i posi i

* Subject to the actual product.

07 Thrust Data Table

Tortum oo o souny Votage()  Propeller | Throtie(s) Thrustie) Current(d |Poneh) Specd(RPM)  Efficiency(a/W) Toraue(N*m) oWy Temperiare(C)
33% 9552 103 7099 994 135 548 5702
a0 3000 100+ + 0 16 - 10000 35% 10360 114 7881 1032 131 592 639.8
37% 11559 132 9123 1086 127 659 749.2
D50 carbon tube(SeH_provided) 39% 12865 15.3 1058.0 1143 12.2 =S 877.1
I R Lo Los Lo 42% 14968 190 13130 1231 114 854 1100.7
45% 17186 233 16062 1317 107 9583 1355.9
48% 19476 280 19321 1402 101 117 16404
51% 21819 332 22874 1483 95 1255 19484
24 t800 1 60 05 o5 46000 54% 24212 387 26712 1562 91 1394 22806
57% 26664 447 30851 1638 86 15.37 26355

o weew 1 omm Dz ome i s lm o me

164 12004 40 + 472 464 - 4000 - B g 833 34313
66% 34542 660 45562 1862 76 19.89 38783
69% 37389 746 51456 1936 73 2153 43642
72% 40351 840 57958 2010 70 2324 48917
e s0 20 s 75% 43409 944 65111 2084 67 2503 5461.9
0 4 Dimensions 78% 46519 1057 72899 2157 64 26.87 6069.3
81% 49615 1177 81219 2229 6.1 2873 6704.8
> 84% 52597 1302 89819 2297 59 3052 73416
0 10 20 30 2 s0 60 7 T(kgirotor) 87% 55332 1424 98246 2362 56 3217 79555
90% 57643 1533 105796 2417 54 3353 84869
284 100% 60077 1655 114188 2478 53 34.93 9064.4

D50 Dimension Diagram

© © ﬁ f Power Power Motor
T — TorN.m)  Spd(RPM) EFf(%) Camp)  EfiGW)  POUTON) Voltage(V)  Propeller  Throttle(%) Thrust(g) Current(A) |npuyw) SPeed(RPM) Efficiency(g/W) Torque(Nm) output(w) Temperature('C)
% © © '3 = s A 33% 9215 9.8 677.1 995 136 520 542.1
‘ L I 40 3000 1 100 4 = 180 6 o 10000 35% 9915 10.9 7506 1031 13.2 5.60 604.7
= — 37% 11002 126  869.0 1084 127 6.22 706.3
U 39% 12223 146 10079 1142 121 6.92 827.8
I I I 1w Lo Lo 42% 14224 181 12496 123 114 807 1040.6
45% 16348 221 15252 1319 107 9.30 1284.1
26.5 48% 18536 265 18294 1404 101 1056 15525
53 . 51% 20759 313 21594 1485 96 11.84 18416
21 18001 60 08 o6 - 6000 54% 23013 364 25148 1564 92 13.14 21525
57% 25309 420 28980 1639 87 14.47 2482.9
6oV MECE7xpo 60% 27673 480 33140 1713 84 15.83 2839.1 p
I I e 1, Lo L 63% 30134 546 37694 1787 80 17.24 32267
66% 32722 619 42724 1861 77 1873 3650.3
e 69% 35460 700 48309 1935 73 2031 41146
< 72% 38360 790 54519 2010 70 2198 46256
@' — E A e e T3 T3 T 75% 41414 89.0 6139.8 2084 6.7 23.74 5180.7
ﬁz 78% 44590 999 68947 2158 65 2558 5780.6
em———— u; 81% 47825 1117 77100 2229 62 27.47 64106
Fy4 N\ @ > 84% 51022 1242 85689 2297 6.0 29.34 7056.2
= 0 10 20 30 40 50 60 70 T(Kg/rotor) 87% 54039 136.8 9436.8 2361 57 3117111 7691.3
334.96 90% 56686 1486 102530 2419 55 3267 82756
Compatible with D50 carbon?uioe 100% 59937 1643 113400 2494 53 3459 90334
4 pin cable length 1170420
) ) Tt SpeEnn £ o un \Voltaged)  Propoller  Throttets) Thrustig) Current(d |FoneN) Specd(RPM)  Efficiency(a/W) Torque(N-m) onmwy Temperstare(C)
Power cable(10AWG;red for positive, black for negative)
33% 13019 216 10385 993 125 8.10 8425
4 pin cable 1 so 25004 100 - +300 4 41000 35% 13916 235 11269 1026 123 862 9265
] 37% 16657 272 13057 1084 19 960 1089.8
Yellow(GND) —— | 39% 17058 309 14858 1134 15 1051 12484
Gray(H) P R e Low Lo Lo 42% 19192 367 17643 1203 109 11.83 1490.6
45% 21345 430 20669 1268 103 1318 1750.1
Green(l) — s u 48% 23652 502 24102 1334 98 1463 2043.9
JR-3PMale White(PW) - 51% 26205 585 28083 1402 93 16.24 23838
JR-3PMale Empty gl ~ 137 0 10060 S s 54% 29054 681 32719 1474 89 1802 2781.7
Black(GND) 57% 32214 793  3808. 1548 85 19.99 32400
61V MFPBGxe0  60% 35667 921 44221 1624 81 2212 3762.1 p
[ R e Lo Lo Lo 63% 39367 1066 51187 1701 77 24.41 4347.1
66% 43247 1229 59017 1778 73 26.81 49915
69% 47217 1410 67704 1854 70 29.30 5688.4
72% 51176 1607 77145 1927 6.6 31.83 6422.1
o S0 20 T T2 T2 75% 55009 1813 87074 1997 63 3431 71754
78% 58597 2021 97046 2059 60 36.66 7904.3
81% 61816 2217 106474 2113 58 3876 8575.7
%0 . 84% 64547 2389 114725 2156 56 40.50 91437
MFP 56X20 0 10 2 30 20 50 60 70 80 T(Kg,m;) 87% 66675 2525 121236 2187 55 4182 9576.2
90% 68097 2615 125584 2207 54 4266 9859.2
100% 68745 2656 127557 2215 54 4304 9981.9
Tty Spd(REM) £4) o sounw Voltage(V)  Propeller  Throttie(%) Thrust(g) Current(A) ;;"’,t?&,) Speed(RPM)  Efficiency(g/W) Torque(N - m) o:;,“'uf(’w) Temp’gmmm,
A 33% 14042 181 11021 988 127 876 906.6
S04 25004 100 + F 0 41 g 12000 35% 15141 199 12116 1025 125 9.43 10122
37% 16642 226 13769 1074 121 10.36 1164.7
— e 39% 18183 256 15633 1123 1.6 11.32 13313
rfrt— a4 20004 80+ Lo Lo Lo 42% 20570 308 18799 1196 109 12.84 1607.6
Nz - 45% 23058 367 22393 1268 103 14.44 19166
S ™ = 48% 25666 433 26416 1340 97 16.12 2262.1
51% 28413 506 30886 1412 92 17.90 2647.3
1423 30 1500 60 T 150 ea 7200 54% 31324 587  3584.2 1484 8.7 19.79 3075.8
57% 34416 677 41340 1555 83 21.80 3549.4
61V MFCsTxeo 60% 37703 778 47456 1627 79 2393 4076.1 p
[ R e Lo Lo Lo 63% 41189 889 54282 1700 76 26.18 4659.9
‘ 66% 44865 1015 61921 1773 72 2855 5300.8
69% 48706 1155  7047.1 1847 69 31.04 6002.8
72% 52667 1310 79983 1920 66 3361 67569
o so 20 T T8 2w 75% 56681 1481 90403 1993 6.3 36.22 7558.8
78% 60655 1663 101505 2063 6.0 38.80 83822
81% 64466 1849 112827 2128 57 41.26 91932
% > 84% 67959 2026 123663 2185 55 4346 9944.1
MFC 57X20 0 10 20 30 40 50 60 70 80 T(Kg/rotor) 87% 70941 2181 133127 2230 5.3 45.29 10575.0
90° 90% 73182 2298 140265 2262 52 4661 11039.0
100% 74544 2369 144570 2279 52 4738 113062

T
ook

4xp53 / P15\ @40

1447.85

* The above data was measured by HOBBYWING Laboratory at room temperature 25°C, at sea level, with varying throttle input. The motor housing temperature is
measured after running for 10 minutes at 1.2 times rated thrust , for reference only.

08 Protection Functions

35.4

e Startup protection:
After the propulsion system is powered on, it enters self-check mode. If the check is successful, it will emit a string of beeping sound before operation. If the check fails,

10

the motor cannot be driven with a flashlight warning.

Stall protection:

When a motor stall is detected by the ESC, the motor will attempt to output for 1s. If the stall continues during this time, the ESC will completely shut off output
and will not attempt to restart the motor. At this point, re-power the propulsion system to clear the fault light and restore propulsion output.

® Overcurrent protection:

When the instantaneous current is abnormal and exceeds 460 A for about 0.625 ms, the ESC will turn off the output and continuously attempt to restart the motor. If
multiple restart attempts fail, re-powering the propulsion system is required to restore normal operation.

Throttle signal lost protection:

When the ESC detects a loss of throttle signal for more than 0.3s, the throttle signal lost alarm will be triggered. After 1s loss, the output will shut down to prevent
greater loss due to the propeller continuing to rotate at high speed. After the signal is restored, the ESC will restore power output accordingly.

Startup delay protection:

The first time the motor starts, there will be a delay of approx 3000ms. During this period, the motor will rotate at low speed until the folded propellers are thrown off.
Then, the motor will operate at full speed. During the delay startup period, the motor speed will not change, regardless of how much throttle is applied. When used with

05 Propulsion Installation

D50 Carbon Tube Pre-processing

o a flight controller, the automatic delay of the flight controller needs to be adjusted. Otherwise, it may lead to issues such as catapult takeoff of the UAV. For example, for
So the open-source Ardupilot, modify the MOT_SPOOL_TIME and TKOFF_SLEW_TIME to 2s. For closed-source flight controllers, please contact the manufacturer.
Y e Overtemperature warning:
i A The motor ESC has no temperature protection. When the ESC temperature exceeds 110°C or the capacitor temperature exceeds 100°C, the ESC LED will blink (refer to
T2 LED Status Explanation), and the CAN data will report an overtemperature warning externally, but the motor will not stop or reduce output. When the motor and ESC
_ continue to overheat, there is a risk of burning.
250 £0. 3 2%XR2 * Back EMF (Back Electromotive Force) protection:
o / During throttle reduction, the motor ESC will generate back electromotive force. The ESC will perform corresponding logic processing to prevent high-voltage back
oy v § electromotive force from damaging internal components. The back EMF voltage threshold is limited to 86V.
A AZ
8 0.1 09 Warning Sound Description

The abnormal warning sound after the motor is powered on is related to the throttle signal and voltage anomalies. Check the input voltage and throttle.

The motor fails to start after power-on. Rapid and single sound “Beep beep beep..." The throttle is not reset to zero. Set the throttle to the minimum.

Check if the transmitter and receiver are properly paired.

Thi tor fails to start aft -on. . .
€ motor 1alls to start after power-on Check if the throttle control channel wiring is normal.

"“Beep, beep, beep, ..."(Each 1-second interval) The receiver throttle channel has no throttle signal output.

The power voltage is below 25V. "Beep beep”, "beep beep”(Each 1-second interval) The battery voltage is too low. Replace with a compatible fully charged battery.

The power-on voltage is above 81V. “Beep beep”, “beep beep”(Each 1-second interval) The battery voltage is too high. Replace with a compatible fully charged battery.
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1 0 LED Status Explanation

Looping 1 short flash Overvoltage Replace the battery (with a voltage lower than 81V).
Looping 2 short flashes Undervoltage Replace the battery (with a voltage higher than 25V).
* Re-power the propulsion system and check for any foreign objects in the motor.
Looping 3 short flashes Overcurrent e Check if there is no folding force between the blades and the propeller adapter.
 Contact the after-sales service.
o Check if the signal cable is connected to the flight controller.
Looping 1 long flash Throttle lost o Check if the transmitter and flight controller are powered on.

e Check the resistance of the black and white wires. Contact after-sales if short-circuited.

Looping (1 long flash + 1 short flash) The throttle is not reset to zero. If this issue occurs during motor rotation, check the aircraft battery and circuit.

Looping (1 long flash + 2 short flashes) MOSFET overtemperature (above 110°C) Wait for the propulsion system to cool down before re-powering.

Looping (1 long flash + 3 short flashes) Capacitor overtemperature (above 100°C) Wait for the propulsion system to cool down before re-powering.

* The motor can be restarted after the throttle is reset to zero.

Leapiing () (o kel < 4 it s ) ® Check the motor for foreign objects and clear them before restarting.

Triggered stall protection

Looping (2 long flashes) High-side open circuit o Check if the motor is in good condition. e Contact the after-sales service.

Looping (2 long flashes + 1 short flash) High-side short circuit e Check if the motor is in good condition. e Contact the after-sales service.

Looping (2 long flashes + 2 short flashes) Motor phase loss / broken wire o Check if the motor is in good condition. e Contact the after-sales service.
Looping (2 long flashes + 3 short flashes) Phase A operational amplifier malfunction * Re-power the propulsion system to restore it to normal conditions.  * Contact the after-sales service.
Looping (2 long flashes + 4 short flashes) Phase B operational amplifier malfunction * Re-power the propulsion system to restore it to normal conditions. e Contact the after-sales service.

Looping (3 long flashes) Phase C operational amplifier malfunction

 Re-power the propulsion system to restore it to normal conditions. o Contact the after-sales service.

1 1 Daily Usage
1 Parameter Adjustment Using the Transmitter

The rotation direction and LED color of the X13 G2 can be changed by moving the throttle stick on the transmitter. The parameter setting steps are as follows:
Using the throttle stick on transmitter to set parameters is divided into four steps:

(D Enter the setting mode; @ Select the parameter setting item; 3 Select the parameter value; and @ Exit the setting mode.

1. Enter the Setting Mode:

Turn on the transmitter and move the throttle stick to the top position. Connect the ESC to the battery and wait 2 seconds until the motor emits a “1113"” beep. Then,
wait for another 5 seconds, the motor will emit the “1113" beep again, indicating that it has entered the setting mode. Proceed to the second step, “Select the parameter

setting item”.
A
@III@)I

2. Select the Parameter Setting Item:

After entering the setting mode, the motor will produce three types of beeps, which will loop in the following order. After a beep is heard, move the throttle stick to the
bottom position within 3 seconds to enter the corresponding parameter setting item until the “3331" beep is heard. Proceed to the fourth step “Exit the setting mode”.

1 “Beep” Rotation Direction (1 short beep)
2 | "Beep-beep” LED color (2 short beeps)
3 "Beep-beep-beep” Save and exit (Proceed to the fourth step). (3 short beeps)

3
F
F
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3. Select the Parameter Value: 4. Exit the Setting Mode:

After entering the setting item, the motor will emit beeps in a loop. After a beep is heard, move the throttle
stick to the top position to select the parameter value corresponding to that beep. A “1113" beep indicates the
parameters are temporarily saved. At this point, return to the second step to select other parameter items or exit
the setting mode.

In the second step, after the motor emits the
three short “beep-beep-beep” (i.e., the third
setting item), move the throttle stick to the
bottom position within 3 seconds to select

Pa{gmet@; Va';? “Save and Exit”. Then, the motor will emit the
e oundas, . . .
g » U " » 2 w 3 ol 4 ol 5 " “33112" beep, indicating all parameters are
Parameter Beep Beep-beep Beep-beep-beep Beep-beep-beep-beep Beep—— ] ]
Items saved. To this end, the parameter adjustment
1 | Rotation Direction ccw cw process is finished and will proceed to the

2 LED color Red * Green White Blue off self-check step. Once the self-check is

The default direction is CW or CCW marked on the propulsion system. completed, the system is ready for use.

2 LED Color Adjustment

The LED is set to green in factory default. The X13 G2 has canceled physical LED switches, except using transmitter, the LED color can only be changed using the software

or the flight controller via CAN. Tools such as DataLink V2, CAN analyzer, or flight controller can be used to change the LED color.

The DataLink V2 needs to be purchased separately from Taobao, distributors, or HOBBYWING Sales; the CAN analyzer also needs to be purchased separately. For flight
controller operation, contact the manufacturer to check if such changes are supported. Gray parameters are not available for adjusting during parameter setting.

Be cautious when changing advanced parameters, as the loop control parameters and motor control parameters involve the drive program control logic and
affect actual flight performance. Ensure consistency in propulsion parameters of ESCs on the same aircraft. Incorrect parameters may cause your drones to crash.
This Manual only provides instructions for adjusting parameters of propulsion system via DatalLink V2 and does not cover CAN analyzer or flight controller operations. For

CAN analyzers, follow HWCAN/DroneCAN protocol (i.e., Cyphal (UAVCAN)). For flight controllers, contact the corresponding manufacturer.

Datalink V2 box Operation Method

1) Wiring
Use the USB cable to connect the Datalink V2 box to the PC.
ESC ----> DatalLink V2 box connect as “Yellow, gray and green” cable ----> “ - CH1 CL1". No external power is required for the XT30 interface on the DataLink V2 box.
The wiring diagram between the ESC and DataLink V2 box is shown below.

2) Software Operation

Select “CAN Parameter Adjustment
Page” and wait for the bus rate to be
set automatically, the default bus rate is |
500kbps, then select “Independent
Parameters”.

Enter the software page and confirm the
firmware version of DataLink V2 box in the

» “DatalLink” section. Ensure the firmware =

version is LINK-01.2.16-SC or later.

Connect the ESC to the DataLink V2
box, and connect the box to the PC
using USB cable. Power on the ESC.

Run the DatalLink
software. »

Set the LED color as needed and click “Save
»> »>

Click "Scan”. Parameters”.

3 Replace the Propeller

e Use an Allen wrench to remove the two fastening screws of the blades, and replace them with new blades. If the propeller adapter also needs replacing, use tools to

Power off. There is no specific power-off order.

remove the fastening screws of the propeller adapter and replace the entire set of propeller adapter and blades.

e When installing the propeller adapter and blades, first install the bottom cover of the propeller adapter on the motor, then install the blades, propeller washer, and top
cover, and install the fastening screws. Note: after installing and fastening the propeller screws, there should be a certain folding force between the blades and the
propeller adapter. Use medium-strength screw adhesive to ensure that the fastening screws of the propellers and the motor are tightened.

e Make sure the unique codes of the two blade are consistent. If one blade is damaged, replace both.

Note: If screws haven't been loosened for a long time, anaerobic thread adhesive on the screws may have solidified. Loosening screws with force may break

them down or cause them to slip. Heat the screws with a hot air gun or hair dryer. Heat the screws to around 70°C and then use an Allen wrench to

remove them.

Fastening screw

Top cover of propeller adapter

Propeller washer

Propeller

Propeller washer

Fastening screw

Bottom cover of the propeller adapter

4 Firmware Upgrade

The software can be updated via online upgrade on PC or flight controller remote upgrade (OTA). Remote upgrade requires cooperation of the flight controller, this part is omitted.

This function requires the DataLink V2, corresponding upgrade package (DatalLink software with corresponding firmware), and a USB cable.

The firmware version of DataLink V2 required is LINK-01.2.16-SC or later; for DatalLink software, contact HOBBYWING for access.

Note: Ensure the computer has the Visual C++ Runtime Library installed before using this function. Otherwise, this function is not available. A typical upgrade
package only contains one firmware for one type of ESC. For other firmwares, obtain additional packages. For more details, refer to the DataLink V2
User Manual. Upgrade packages are available from the purchase locations, HOBBYWING's official website, distributors, and after-sales services. Since
the driven algorithm of the ESC in propulsion system is FOC, the firmware is unique and can only be upgraded within certain versions.

Note: The upgrade can only be made from the existing firmware. Only the software can be upgraded, and the hardware can not.

CAN ESC Upgrade
1) Wiring
Use the USB cable to connect the DataLink V2 box to the PC.

ESC ----> DataLink V2 box connect as “Yellow, gray and green” cable ----> “ - CH1 CL1". No external power is required for the XT30 interface on the Datalink V2 box.

2) Software Operation
Upgrade packages are available from the purchase locations, HOBBYWING's official website, distributors, and after-sales services.

Note: The upgrade can only be made from the existing firmware. Only the software can be upgraded, and the hardware can not.

Click “CAN -> ESC (FAST)" to go to
the ESC firmware upgrade page.
Then choose baud rate (default 2
500kbps), and click “Set ESC
Communication”

Enter the software page and confirm the
firmware version of Datalink V2 box in the

= “Datalink V2" section. Ensure the firmware =
version is LINK-01.2.16-SC or later.

Connect the ESC to the DatalLink V2 box,
and connect the data box to the PC
using USB cable. Power on the ESC.

Run the DatalLink
software. »

First click the “Scan” button Once the tick prompt appears on Wait until the hardware and Select the desired firmware in the
' * | mpp | the channel, click the “Stop” mp | firmware information appear on | mp» | “Available Versions” section, then  |mp
then power on the ESC. o "
button. the page. click “Update”.

Power off the device. There is

Wait for the upgrade to complete. If the upgrade fails, » After the upgrade is complete, please scan again to
no specific power-off order.

please do the scan and upgrade operation again. confirm that the firmware upgrade is successful.

5 Using the CAN Parameter Adjustment Feature

Unless otherwise required, the ESC Node ID during ex-factory is 1, the throttle ID is 1, and the bus rate is 500kbps.

The X13 G2 unlocks multiple features for parameter adjustments. Parameters can be adjusted based on actual needs. In addition, throttle range adjustment, changing to DroneCAN
protocol, and LED color change are supported.

For detailed information, please refer to the relevant documents. To ensure proper usage, make sure that the firmware version of the DataLink V2 box is LINK-01.2.16-SC or later.
Be cautious when changing advanced parameters, as the loop control parameters and motor control parameters involve the drive program control logic and affect
actual flight performance. Ensure consistency in propulsion parameters of ESCs on the same aircraft. Incorrect parameters may cause your drones to crash.

This feature can communicate with the flight controller and follow the HWCAN and DroneCAN protocols. For open-source flight controllers, follow the settings of both protocols.
For commercial flight controllers, please contact the flight controller manufacturer.

For Ardupilot flight controller, refer to https:/ardupilot.org/copter/docs/common-hobbywing-dronecan-esc.html.

For all other method of this feature except via flight controller, an additional purchase of the DataLink V2 box is required.

Before using this feature, ensure that Microsoft Visual C++ 2013 is installed on the computer; otherwise, it will not work.
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1) Wiring
ESC ----> DataLink V2 box connect as “Yellow, gray and green” cable ---->
Connect the DataLink V2 box to the PC via USB cable.
Power on the ESC.

- CH1 CL1". No external power is required for the XT30 interface on the DatalLink V2 box.

When changing the ID, please remove the propellers to avoid accidents.
For one aircraft, Node IDs and Throttle IDs of different ESCs on one aircraft must not be the same. Otherwise, when using the CAN function, multiple ESCs with the same
Node ID or Throttle ID will be recognized as one ESC.

2) Operation

Enter the software page and confirm the
firmware version of DataLink V2 box in the Enter the CAN Parameter .

=» “DataLink” section. Ensure the firmware =» Adjustment page.

version is LINK-01.2.16-SC or later.

Connect the ESC to the DataLink V2 box,
and connect the data box to the PC
using USB cable. Power on the ESC.

Run the Datalink
software. =»

Wait for the bus rate to be set automatically, » Select “Basic Settings”, “Independent » Click “Scan” and wait for » View the parameter »
the default bus rate is 500kbps Parameters”, and "Public Parameters”. the parameters to appear. introduction.

After clicking “Save Parameters”,
power off the device.

6 Fault Storage

The Fault Storage function can record overvoltage, overcurrent, throttle lost, MOS overtemperature, capacitor overtemperature, motor stall, open-circuit faults, short-circuit faults,

Modify parameters as needed. | mp»

disconnection faults, etc. In case of any such faults, their accumulated fault count will increase by 1. This feature will also record the corresponding runtime and power-on count
when the last fault occurred.
The total power-on count is recorded. Each time the ESC is re-powered, the count value will increase by 1. The cumulative running time is recorded as well, which is the total time
the ESC has been running. The manufacturers who produce complete drones can set the maintenance standards based on running times and power-on counts.
This function requires a DataLink V2 box, DataLink software, serial port assistant, and a USB cable.
Note: The DatalLink software is available from HOBBYWING's official website, distributors, sales, and after-sales services.
Version requirement of DataLink V2 box: LINK-01.2.16-C or later; serial port assistant requirements: USB to TTL protocol; DataLink software should be the fault
storage version, which can be obtained from the official website, WeChat official account, or after-sales service.
The DataLink V2 box has three power supply methods (+5V), USB data cable, serial port assistant, or external power supply cable. Either one can be selected
without the need for repeated powered.
Note: For details, please refer to the DataLink V2 box User Manual.

1) Wiring
Serial port assistant ----> DataLink V2 box "GND 5V TX RX" ----> "- + RX2 TX2" (please follow the connection method);

"

ESC ----> Datalink V2 box connect as “Yellow, gray and green” cable ----> “ - CH1 CL1". No external power is required for the XT30 interface on the DataLink V2 box.
Multiple ESCs can be connected in parallel.
Note: When multiple ESCs are used in parallel, Node IDs and Throttle IDs of different ESCs used in parallel must not be the same. Otherwise, only one ESC

can be recognized.

2) Software Operation

Enter the software page and confirm the firmware version of DataLink V2 box in the
» “DatalLink” section. Ensure the firmware version is LINK-01.2.16-C or later. Then »

disconnect USB cable and connect serial port assistant to DataLink V2 box as the
connection method above.

Connect the ESC to the Datalink V2 box,
and connect the data box to the PC
using USB cable. Power on the ESC.

Run the Datalink
software. =

In the top right corner of the DatalLink software,
click “Serial Port”, go to the next page, and
click “CAN Fault Analysis”.

»> Select the serial port number, use the default » Click “Scan” below the channel selection, and »
baud rate, and click “Open serial port”. wait until a black dot appears on the channel.

Click “Read Fault Information” » Save the data or exit » Power off the device. There is
and wait for data reading. the page. no specific power-off order.

7 Real-time Data Reading

Power on the propulsion system to transmit real-time data. The data format follows the HWCAN (default) and DroneCAN protocols. The real-time data can be viewed through the
flight controller, DataLink V2 box, and CAN analyzer. For the flight controller and CAN analyzer, follow the HWCAN and DroneCAN protocols. The usage method is omitted in this
Manual.

This Manual only briefly introduces how to view the real-time data through DataLink V2 box.

For Ardupilot flight controller, refer to https://ardupilot.org/copter/docs/common-hobbywing-dronecan-esc.html

For the closed-source flight controllers such as VK, Byaero and Jiyi, please contact the manufacturer of flight controller for usage instructions.

The ESC will output real-time data for motor rotation speed, throttle, current, voltage, ESC temperature, MOSFET temperature, capacitor temperature, motor temperature, and ESC
status. To measure the motor temperature, an additional temperature sensor must be installed in the motor, which is not provided with the standard motor. For the standard
version, this value has no practical significance.

For real-time data reading using DatalLink V2 data box, a DatalLink V2 box, DataLink software, serial port assistant, and a USB cable are required.

1) Wiring
Serial port assistant ----> DataLink V2 box "GND 5V TX RX" ----> "- + RX1 TX1" (please follow the connection method);
ESC ----> Datalink V2 box connect as “Yellow, gray and green” cable ----> “ - CH1 CL1". No external power is required for the XT30 interface on the DataLink V2 box.

Multiple ESCs can be connected in parallel.
Note: When multiple ESCs are used in parallel, Node IDs and Throttle IDs of different ESCs used in parallel must not be the same. Otherwise, only one ESC

can be recognized, or no data will be recognized.

2) Operation

) Enter the software page and confirm the firmware version of DataLink V2 box in the
Run the DataLink » gsgrc]gfwtntehci fﬁec(;tgt;hgoliattoalglhnekp\/g box, » “DataLink” section. Ensure the firmware version is LINK-01.2.16-SC or later. Then »
software. disconnect USB cable and connect serial port assistant to DataLink V2 box as the
connection method above.

using USB cable. Power on the ESC.

In the top right corner of the DatalLink Select the serizl pﬂ: number, us_elthe d”eiau\t baud rate The data will update in the chart. If no data
software, click “Serial Port”, go to the | mjp» (1024000), and click "Open Serial Port” for connection. | gy appears, increase the throttle to rotate the L 2

next page, then click “CAN Data”. glisfktbggsffiarrw’ “Slot & Pole ” and "gear ratio”, and motor at a low speed, and the data will appear.

Save the data or exit » Power off the device. There is
the page. no specific power-off order.

8 Log Reading

By default, the propulsion system can store 2 hours of running logs. The data format follows the HWCAN (default) and DroneCAN protocols. The running logs can be viewed
through the flight controller, DataLink V2 box, and CAN analyzer. For the flight controller and CAN analyzer, follow the HWCAN and DroneCAN protocols, the usage method is
omitted in this Manual. This Manual only briefly introduces how to view the running log through DataLink V2 box.

For the closed-source flight controllers such as VK, Byaero and Jiyi, please contact the manufacturer of flight controller for usage instructions.

ESCs will record data for motor rotation speed, throttle, current, voltage, ESC temperature, MOSFET temperature, capacitor temperature, motor temperature, and ESC status. To
measure the motor temperature, an additional temperature sensor must be installed in the motor, which is not provided with the standard motor. For the standard version, this
value has no practical significance.

For Log reading using DataLink V2 data box, a DataLink V2 box, DataLink software, serial port assistant, and a USB cable are required.

1) Wiring
Serial port assistant ----> DataLink V2 box "GND 5V TX RX" ----> "- + RX1 TX1" (please follow the connection method);

"

ESC ----> Datalink V2 box connect as “Yellow, gray and green” cable ----> “ - CH1 CL1". No external power is required for the XT30 interface on the DataLink V2 box.
Multiple ESCs can be connected in parallel.
Note: When multiple ESCs are used in parallel, Node IDs and Throttle IDs of different ESCs used in parallel must not be the same. Otherwise, only one ESC

can be recognized, or no data will be recognized.

2) Operation

Enter the software page and confirm the Disconnect the USB cable and
firmware version of Datalink V2 box in the connect serial port assistant to

=»> “DataLink” section. Ensure the firmware = DataLink V2 box as the >
version is LINK-01.2.16-SC or later. connection method above.

Connect the ESC to the Datalink V2 box,
and connect the data box to the PC
using USB cable

Run the Datalink
software. =

Select the serial port number, click “Open Real-time
Run the “Black Box Data” program to Data”, and select the “Node ID” of the ESC which need

enter the page of the software. =» to download running log. Set downloading log from =
how many “minutes” before this power-on.

Open the “Volume.rar” package
and run the installation file inside. [ 2
Wait for the file to be installed.

Click “Read the real-time data” and wait for the

» The running log will be automatically saved in » Power off the device. There is
running log to be automatically downloaded.

the “Image” folder and can be imported. no specific power-off order.

9 Other Functions

CAN Function Expansion

The CAN function expansion needs to follow the HWCAN and DroneCAN protocols. After connecting to the flight controller, via CAN protocol, ESC status, digital throttle, ESC
settings can be obtained, or ESC firmware be upgraded via flight controller, etc.

For closed-source flight controllers, please contact the manufacturer of flight controller.

For Ardupilot flight controller, refer to https://ardupilot.org/copter/docs/common-hobbywing-dronecan-esc.html

Pinout: The CAN cable is the three-colored cable (yellow, gray, and green). Yellow indicates GND (ground), gray indicates CAN-High, and green indicates CAN-Low.

To use CAN communication, the CAN protocol must be complied with. Please contact HOBBYWING or the distributor to obtain the protocol. The bus rate can be set by yourself
(default 500kbps). There is no CAN terminal resistor, which should be added to the flight controller during usage. Node ID and Throttle ID is default 1, which can be set by yourself
during usage.

1 2 Maintenance

¢ When the drone is used for the first time or has not been used for a long time, remove the propellers, and check the motor rotation direction based on the flight
controller’'s motor test function. Confirm the direction is right, and check whether the propellers and motors are installed correctly based on the motor rotation direction
set in the flight controller. If any issues are found, modify them immediately.

e Unfold the propellers to a 180-degree horizontal position. While unfolding, check the tightness between the blades and the propeller adapters. If the blades are loose
and there is no folding force between the blades and the propeller adapters, use an Allen wrench to tighten it again. Check the blades for cracks or chips. For blades
made of plastic polymer, chips smaller than 2mm do not affect use. If chips larger than 2mm are detected, replace the propellers immediately.

o Before each flight, check whether the screws of the motor, propellers, and arms are tightly installed. During inspection, manually shake the relevant parts. If there is any
loose part, tighten it immediately. Make sure to carefully check these parts as they are significant to the aircraft’s flight safety. If any components show signs of aging or
damage, replace them immediately.

e Conduct regular maintenance for the aircraft, such as after every 20 hours of flight or 200 flights, or after long-term storage of one month. During daily use and storage,
the equipment may experience wear, aging, and failure.

o If the drone has not been used for a long time and there are dust and pesticide residue on the propellers and motors, remove them with a damp towel. Regular
maintenance keeps the equipment in optimal condition for the next cycle of operations, reducing the risk of failure and improving operational efficiency.

1 3 After-sales Repair

In case of the propulsion system damage, please contact HOBBYWING's after-sales service promptly. As long as it does not affect performance, and after confirming with
customer service staff, users may replace the damaged parts with HOBBYWING's original propulsion system components. However, users are prohibited from replacing

non-original parts (such as screws, propeller adapters, blades, protective shields, etc.). If so, the manufacturer is not liable for any consequences caused therefrom.

Resources & Specifications

‘9 Visit www.hobbywing.com/en/products/x13-g2 for more details about HOBBYWING X13 G2 Integrated Drone Propulsion System
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