® KDEDirect

PIXHAWK (2.1 CUBE) SERIES

Please follow the instructions for proper installation, wiring, and programming of the KDE Deirect UAS Electronic Speed Controller (ESC)
series to the Pixhawk 2.1 (CUBE) and PX4 open-hardware project autopilot.

PIXHAWK 2.1 (CUBE) EQUIPMENT

The Pixhawk 2.1 (CUBE) autopilot is powered via the power module (PMU) included with the
system for multi-platform autonomous vehicles. For additional information on the correct
installation of the autopilot equipment, please reference the Pixhawk Autopilot Website.

While the MAIN OUT power of the Pixhawk 2.1 (CUBE) is sufficient to arm the ESCs, we
strongly recommend using the KDEXF-UBEC22 with the Pixhawk 2.1 (Cube). The KDEXF-
UBEC22 ensures optimal voltage and enhances the reliability of your system.

KDE DIRECT UAS ESC OPTO-ISOLATION CIRCUITRY

To provide clean, voltage-regulated power for the KDE Direct UAS ESCs, the
KDEXF-UBEC22 is available for direct compatibility to the electronics. During
assembly, set the voltage-selection jumper to 6V as shown — please review the
Instruction Manual (included with purchase and found under the webpage
Technical Media tab) for additional details on proper installation and wiring of
the device.



https://pixhawk.org/
https://www.kdedirect.com/collections/uas-multi-rotor-electronics/products/kdexf-ubec22
https://www.kdedirect.com/collections/uas-multi-rotor-electronics/products/kdexf-ubec22
https://www.kdedirect.com/collections/uas-multi-rotor-electronics/products/kdexf-ubec22

KDEDirect PIXHAWK (2.1 CUBE) SERIES

ESC HARDWARE INSTALLATION AND WIRING

For Quadcopter systems (X-4), please reference the image for proper installation of
the control wiring. For the complete installation, the Pixhawk 2.1 (CUBE) autopilot,
KDE Direct UAS ESCs, and Futaba™ Receiver (S.BUS RX) are shown for reference.

The KDE Direct KDEXF-UBEC22 incorporates three (3) power-output leads as standard,
providing redundant power lines as desired to the MAIN OUT control-lead signal
ports. In this configuration, three (3) of the power-output leads will be used for
simplistic installation and triple-redundancy.

At a minimum, one (1) power-output lead is required to provide the necessary 5V or
6V power for proper operation of the KDE Direct UAS ESCs.

PIXHAWK 2.1 (CUBE) CONNECTION OUTPUTS AND PORTS

For Quadcopter systems, please reference the proper connection as:

* UAS ESC control-leads connected into ports “1 — 4”

* UAS UBEC power-leads connected into ports “5—7"
* (triple-redundant layout)

* PPM/S.BUS (RX) connected into port “RC”




8 KDEDirect PIXHAWK (2.1 CUBE) SERIES

ESC HARDWARE INSTALLATION AND WIRING

For Hexacopter systems (including Y-6 and D-12 coaxial), please reference the image
for proper installation of the control wiring. For the complete installation, the
Pixhawk 2.1 (CUBE) autopilot, KDE Direct UAS ESCs, and Futaba™ Receiver (S.BUS RX)
components are shown for reference.

The KDE Direct KDEXF-UBEC22 incorporates three (3) power-output leads as standard,
providing redundant power lines as desired to the MAIN OUT control-lead signal
ports. In this configuration, three (3) of the power-output leads will be used for
simplistic installation and triple-redundancy.

At a minimum, one (1) power-output lead is required to provide the necessary 5V or
6V power for proper operation of the KDE Direct UAS ESCs.
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PIXHAWK 2.1 (CUBE) CONNECTION OUTPUTS AND PORTS

POWER2

For Hexacopter systems, please reference the proper connection as:

* UAS ESC control-leads connected into ports “1 — 6”

* UAS UBEC power-leads connected into ports “7 — 8”
* (dual-redundant layout)

* PPM/S.BUS (RX) connected into port “RC”




8 KDEDirect PIXHAWK (2.1 CUBE) SERIES

ESC HARDWARE INSTALLATION AND WIRING

For Octocopter systems (including X-8 and H-16 coaxial), please reference the image
for proper installation of the control wiring. For the complete system, the Pixhawk 2.1

(CUBE) autopilot, KDE Direct ESCs, and Futaba™ Receiver (S.BUS RX) are shown for
reference.

Check for correct orientation of the control leads to the Pixhawk 2.1 autopilot as
shown below, keeping the red-wire intact for all leads.

PIXHAWK 2.1 (CUBE) CONNECTION OUTPUTS AND PORTS

For Octocopter systems, please reference the proper connection as:

* UAS ESC control-leads connected into ports “1 — 8”
* UAS UBEC power-leads connected into ports “7 — 8”

* (dual-redundant layout, y-harness adapters)
* PPM/S.BUS (RX) connected into port “RC”

At a minimum, one (1) power-output lead is required to provide the
necessary 5V or 6V power for proper operation of the KDE Direct UAS ESCs.



® KDEDirect

PIXHAWK (2.1 CUBE) SERIES

The KDE Direct UAS Electronic Speed Controller (ESC) series is programmable via the KDEXF-DMA Programming Kit (available separately) or

direct via PC-USB connection (UVC Series), providing the ability for updates to the latest firmware releases and customize advanced options.
Please review the Instruction Manual (found under the webpage Specifications tab) for detailed information on Advanced Settings.

[ KDE Direct V133 -

File Option:

Device Firmware Version

MCU ID  FB.C1.57.15.20.33.33.37 .
D.46.01.15
ESC ID

Connection Status Device Link
ADAPTER STATUS [J REPAIR MODE UPDATE FIRMWARE
DEVICE STATUS
SYNCHRONOUS S.R. BRAKING THROTTLE THROTTLE
STARTUP POWER DRIVE FREQUENCY  RECTIFICATION ACTIVATION CALIBRATION MODE CALIBRATION RANGE
® ENABLED r
DYNAMIC DYNAMIC DYNAMIC RANGE 1100 1940
DISABLED MIN(LOW) MAX(HIGH)
VOLTAGE CUTOFF  ADVANCE TIMING MOTOR DIRECTION  ARMING TONES PROPELLER HOLD MOTOR EDITION
OoN @ oFF ® FORWARD O ENABLED
PRECISION s STANDARD P S DEFAULT
OVERLOAD PROTECTION  ACCELERATION RATE

A.T.C. PRIORITY (CAN) ADAPTOR

ULTRA-HIGH ULTRA-HIGH

DATA-LOG SPEED STALL PROTECTION

ice is properly connected and firmware can now be updated and Advanced Settings ® vanisd
Push the [SEND SETTINGS] button to save changes to the Device when 8HZ =

ed Settings are modified. [DEFAULT SETTINGS) button saves settings for optimal DISABLED
operation of the KDE Direct UAS Brushless Motor Series

In rare instances will the Advanced Settings need to be changed for proper KDE Direct ECEERINLER o
UAS and Multi-Rotor operation. Please review Instruction Manual for detailed information © INITIAUZE O FIXED
on proper setup and Advanced Settings.

DEFAULT SETTINGS

SEND SETTINGS

ARDUPILOT MISSION PLANNER SOFTWARE

After programming all KDE Direct UAS ESCs to the RANGE mode
as described above, setup of the Pixhawk (PX4) via the Mission
Planner software can proceed. The manual throttle calibration
process is not needed via the RANGE mode - simply hard-code
the settings of Output PWM Min = 1100 and Output PWM Max =
1940 as shown.

For additional information on the correct programming and
operation of the Mission Planner software, please reference the
Mission Planner Home Website.

KDE DIRECT DEVICE MANAGER SOFTWARE
For direct compatibility to the Pixhawk (PX4) autopilot, change the
“THROTTLE CALIBRATION MODE” to RANGE via the selectable pull-
down menu. This will allow for a fixed throttle calibration to the
autopilot, for simple programming via the ArduPilot Mission
Planner software and Radio/ESC Calibration wizard.

Within the “THROTTLE CALIBRATION RANGE” option, use the
default settings of MIN(LOW) = 1100 and MAX(HIGH) = 1940.

Mission Planner 1.3.75 build 1.3.7883.26333 ArduCopter V407 (0bb18a15) = o
«©
JLATION HELP

ESC Calibration (AC3.3+)

>>Mandatory Hardware| g PR Remove Props!

3 o T Disconnect USB and battery
rame Type -Plug in battery
when LEDs flash. push Saftey Switch (if present)
Accel Calibration -ESCs should beep as they are calibrated
restart fight controller normally

Install Femware

Compass

R Cttrnion | 1
Output PWM Min 1100 Leave as 0o use RX input range

Ouput PwM Max  [1990 [l Leave as 01to use RX input range

Spinwhen Armed 0120 JH] speed when molors are armed bt throtfe is at zero (idle)

Spin munimum 0750 Tl minimum speed of motors while in fight (slightly higher than *Spin when Armed)

SioMmionn IR cvsicoum spood of mokovs while in fight (skmost ol enc bve 5 deadieons st he top)

>> Optional Hardware

>> Advanced

Note: program the “ESC Type” to “Normal” for synchronization of
autopilot gyros and ESC control frequencies (400 Hz dynamic).


https://www.kdedirect.com/collections/uas-multi-rotor-electronics/products/kdexf-dma
https://www.kdedirect.com/collections/uas-multi-rotor-electronics/products/kde-dms
http://ardupilot.org/planner/

