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Overview

This document covers the steps and components needed to enable DroneCAN with a KDE Direct UVC series ESC
and a Pixhawk 2.1 (CUBE). The configuration steps for the Pixhawk flight controllers, hardware, and software
are explained in further detail. For more information about DroneCAN, refer to https://dronecan.org
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Quick Start and Requirements
Hardware required:
- Pixhawk CUBE
- KDE UVC series ESCs
- KDECAN-KIT JST-GHR Wire Kit (red and black wires — used between ESCs)
- KDECAN-PHC JST-GHR Wire (yellow wire — for connection to flight controller)

Software required:
- ESC firmware (D4600341.dfu) or above
- KDE Device Manager (KDE_Direct_Device_Manager_V138.4.exe) or above
- Mission Planner

Quick Setup Guide:

1) Correctly wire the ESCs to connect the CAN bus network.

2) Update all ESCs with the latest firmware supporting DroneCAN, and assign each ESC Node ID and Motor
ID using the KDE Device Manager.

3) Update the Pixhawk with the latest firmware and go through the initial configuration via Mission Planner.

4) Set CAN_P1 _DRIVER to 1, reboot and set CAN_D1_UC_ESC_BM correctly then write the parameters and
restart the Pixhawk by unplugging and reconnecting power.

5) Press the connect button in Mission Planner. Telemetry data can be viewed from Data -> Status tab.
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Detailed Setup Guide - CAN bus Wiring

1) Connect the yellow wire between the first ESC and the Pixhawk. We recommend cutting the CAN bus
3.3V wire (the right-most yellow wire on the ESC side) that connects the ESC to the flight controller. Since
the ESC supplies 3.3V to this wire, this can inadvertently power the Pixhawk which isn’t recommended.
Only CAN_L, and CAN_H wires are needed.

2) Connect each ESC together with the red / black wires included in the KDECAN-KIT

3) Add the 120-ohm terminating resistor (from the KDECAN-KIT) to the last ESC on the Bus

Figure 1: CAN bus wiring.
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Warning: Incorrect wiring can result in damage to the flight controller or ESC.
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Figure 1: Pixhawk 2.1 (CUBE) & ESC wiring pins.

Note: 3.3V CAN transceivers are fully interoperable with 5V CAN transceivers.

Note: If using Pixhawk 2.1, connect to port CAN2 as the ports are incorrectly labelled.
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Update ESCs and Assign IDs

Run the latest KDE Device Manager installer (V1.38.4) and connect the ESC to the PC via the USB cable provided
with the ESC. Update the ESC to the latest firmware online (D460341.dfu). Then change the following settings:

- Set the Throttle Calibration Mode to RANGE and the min and max to 1000-2000

- Set the CAN BUS NODE ID to a unique value

- Set the CAN BUS CONTROL to DRONECAN

- Set the DRONECAN MOTOR ID to the motor it is connected to (e.g. 1-4 for QuadCopter)
- Set the DRONECAN POLES to the number of magnetic poles on the motor

Press the “Send Settings” button and proceed to repeat the steps above for each ESC, making sure to increment
the CAN BUS NODE ID and DRONECAN MOTOR ID.

Figure 3: KDE Device Manager DRONECAN settings
u O

File Options Help

Device Firmware Version

MCU ID 5C.E9.57.03.20.38.30.36 .
D.46.03.41
ESCID 27

Connection Status Device Link
-| ADAPTER STATUS [JREPAIR MODE = UPDATE FIRMWARE
-l R READ SETTINGS COMPLETED
SYNCHRONOUS S.R. BRAKING THROTTLE THROTTLE
STARTUP POWER DRIVE FREQUENCY  RECTIFICATION ACTIVATION CALIBRATION MODE CALIBRATION RANGE
(® ENABLED
DYNAMIC v DYNAMIC v DYNAMIC v RANGE v | 1000 |[ 2000 |
O DISABLED MIN(LOW) MAX(HIGH)
VOLTAGE CUTOFF ADVANCE TIMING MOTOR DIRECTION  ARMING TONES PROPELLER HOLD MOTOR EDITION
Oon @oFF ® FORWARD O ENABLED
/ v v v
3.2 V/CELL PRECISION O Revere STANDARD ® PRCATED DEFAULT
CAN BUS NODE ID CAN BUS BAUD CAN BUS CONTROL\ DATA-LOG SPEED  ADAPTER ACCELERATION RATE
O INITIAL ® FIXED
ID 27 v 1000K v DRONECAN v 8HZ v DEFAULT HIGH v

DRONECAN MOTOR \ OVERLOAD PROTECTION  STALL PROTECTION
(® ENABLED
O DISABLED

Device is properly connected and firmware can be updated. Press
the [SEND SETTINGS] button to save changes to the Device when ID 03 v ULTRA-HIGH v
Advanced Settings are modified. Press the [DEFAULT SETTINGS]
button to save factory preset settings.

} ] ) DRONECAN POLES
In rare instances will the Advanced Settings need to be changed

for proper KDE Direct UAS and Multi-Rotor operation. Please review 22 v DEFAULT SETTINGS SEND SETTINGS
the ESC Instruction Manual for detailed information on setup and
Advanced Settings.
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For throttle control to work properly via DRONECAN, first you need to set the CAN P1 DRIVER to 1 and reboot
the flight controller (all features that require chunks of memory to initialize are done once at boot). Next, you
need to set CAN D1 UC ESC BM to the number of ESCs you are using in Mission Planner. For example, if you
are using a QUAD X frame, then you would select ESC 1, ESC 2, ESC 3, and ESC 4 to enable those motor outputs

to be sent.

Figure 4: Mission Planner CAN_D1_UC_ESC_BM example.
Mission Planner 1.3.80 build 1.3.8479.20539 ArduCopter V4.3.7 (c8506ed4)

& DL

DATA PLAN SETUP CONFIG [JFS

GeoFence
- Output channels to be transmitted as ESC over DroneCAN

Basic Tuning ¢ Bitmask with one set for channel to be transmitted as a ESC command over DroneCAN
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¢ EMESC10 MESCI! MESCT2 MESCT3 WESCH4 MESCI5 MESCI6 MESCT
- MESC13 MESC19 MESC20 MESC21 MESC22 MESC23 WESC24 MESC25

MESC26 WESC27 WMESC28 WMESC29 WMESC30 EMESC31 WMESC32
Onboard OSD ¢

Standard Params

Advanced Params

S CAN_D1_UC_ESC_BM |15
CAN_D1_UC_ESC_OF |0
CAN_D1_UC_NODE |10
CAN_D1_UC_NTF_RT |20
CAN_D1_UC_OPTION |0
CAN_D1_UC_POOL  |8192
CAN_D1_UC_SRV_BM |0
CAN_D1_UC_SRV_RT |50 [1200

User Params

Full Parameter Tree

Planner [1024 16384

roseconds to move servo to when shutter is deactivated
roseconds to move servo to when shutter is activated

s between camera triggers. If this e is non-zero then the camera will trig
o be set in an auto mission using the DO_SET_CAM_TRIGG_DIST com

camera to take a picture

pe that is being used, certain cameras have custom functions that need fi
n starts selected protocol that will use this virtual driver

Bitmask with one set for channel to be transmitted as a ESC command over DroneCAN

iOffsex for ESC numbering in DroneCAN ESC RawCommand messages. This allows for more
|the ESC RawCommand will be sent with the first 4 slots filed. This can be used for more effid

DroneCAN node should be set implicitly

| Maximum transmit rate for Notify State Message

‘ Option flags

;.—’\mount of memory in bytes to allocate for the DroneCAN memory pool. More memory is need
: Bitmask with one set for channel to be transmitted as a servo command over DroneCAN

| Maximum transmit rate for servo outputs

You also need to configure this on each ESC using the KDE Direct Device Manager too. For example, if you're
using a QUAD X, the top left motor is ID 3 so the ESC controlling the top left motor needs to have the
DRONECAN MOTOR ID set to 03. You will need to set the MOTOR ID for each ESC connected.

Figure 5: KDE Device Manager MOTOR ID.

DRONECAN MOTOR

ID 03 v

Figure 6: Mission Planer Frame Type.
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Viewing Live Telemetry

The Pixhawk will now receive DRONECAN messages. If it’s not working, go back through the steps and verify all
settings and parameters have been set correctly. * Note: Mission Planner will not update the ESC status fields
unless the motor is spinning.

While connected to MAVLink 2 via the COM port, the ESC live telemetry can be viewed via “Flight Data” ->
“Status”. Each ESC has numerous fields marked (escX_volt, escX_curr, etc.) with X indicating the DRONECAN
MOTOR ID. The fields indicate the ESCs’ voltage, current, rpm, and temperature. To view the telemetry
graphically, click the “Tuning” checkbox, double click the empty graph, and then select up to ten parameters
to populate the graph.

Figure 7: Mission Planner telemetry window.
Mission Planner 1.3.58 build 1.3.6799.26416 ArduCopter V3.7-dev (9cd62e81) - o X
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For PX4 Autopilot firmware with QGroundControl:

set Vehicle Setup -> Actuator Outputs -> Configure: "Sensors and Actuators (ESCs) Automatic Config"

set Vehicle Setup -> ESCs 1-4 function to output to Motors 1-4
QG 0

Back < g@ Vehicle Setup

Actuators Setup Ml Advanced

un

Summary

Geometry: Multirotor Actuator Outputs

Firmware
PWM AUX PWM MAIN UAVCAN
Motors

Airframe
X PositionY Direction CCW T O s

Motor 1: ikl
Sensors

Motor 2: 0¥ -0 Configure:

Motor 3: U] -0 ESCs

Motor 4: B8 y R
Flight Modes 1ction

Power

Safety i ‘
T—> L/

PID Tuning

Actuator Testing

Flight Behavior
|

Camera

Parameters

You can now view the ESC_STATUS message in Analyze Tools -> MAVLink Inspector

Back < I}A Analyze Tools

Log Download Inspect real time MAVLin

GeoTag Images 1 ESC_STATUS 10.0Hz

1 ESTIMATOR_STATUS 5.0Hz

undContro [m]

MAVLink Console
1 EVENT 00Hz  Name Value Type

MAVLink Inspector index 0 uint8_t
1 EXTENDED_SYS_STATE 20H2) 1ime usec uints4

int32_t

Vibration GPS_RAW_INT 50Hz float

current -k , 2.449 float
HEARTBEAT 1.0Hz

HIGHRES_IMU 50.0Hz
LINK_NODE_STATUS 1.0Hz
LOCAL_POSITION_NED 30.0Hz
MANUAL_CONTROL 5.0Hz
ODOMETRY 30.0Hz
OPEN_DRONE_ID_LOCATION ~ 1.0Hz
PING 1.0Hz

RC_CHANNELS 10.0Hz

SCALED_IMU 25.0Hz

SCALED_IMUZ 25.0Hz
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