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CubeNode ETH

The CubeNode ETH provides networking capabilities to Cube Flight Controllers
without Ethernet support. By enabling the PPP protocol on one of the serial ports
(preferably with flow control) of The Cube, you can achieve up to 12Mbit/s
networking link and transport multiple protocols (CAN, MAVLink) over the network
without chewing multiple serial ports. CubeOrange+ and CubeRed running
ArduPilot 4.5 or above release firmwares support the PPP protocol out of the box.
CubeOrange and older Cubes built with networking enabled in the custom
ardupilot build can support PPP protocol as well.
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Specifications

Recommended Operating Conditions

Parameter Min Max Unit

Vin 5 5.5 \'%

Electrical Specifications

Dimensions 11.43 x 28.44mm
Speed 10/100M
Connector Type (CAN) JST SM04B-GHS
Connector Type (Serial) JST SM06B-GHS
Connector Type (Ethernet) JST SM05B-GHS
Auto MDI-MDIX Function Supported

LAN Transformer Included
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Mechanical Specifications
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Pinout Definition
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Pin Number Definition

1 Ethernet RX+
2 Ethernet RX-
3 Ground

4 Ethernet TX+

5 Ethernet TX-
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Pin Number Definition
1 5V Input
2 SERIAL_TX
3 SERIAL_RX
4 SERIAL_CTS
5 SERIAL_RTS

6 Ground
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Pin Number
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Definition

5V Input
CAN_H
CAN_L

Ground
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Setting Up the Physical Connection
between the Cube, CubeNode,
and laptop/PC

To set up the physical connection between The Cube, CubeNode, and laptop/PC,
complete the following steps:

1. Connect The Cube to a laptop/desktop via USB.

2. Use a CAN and GH TELEM cable to connect the CubeNode to The Cube via the
CAN1 and Telem2 ports.
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Setting up the Cube Orange+ (Cube)

To set up the Cube Orange+ (Cube), complete the following steps:



1. Connect the Cube to the Mission Planner:

e Windows: On the ArduPilot user interface, select COM7 Cube
Orange+Mavlink (COMX) and click Connect.

ARDUPILOT = & p

COM7 Cube Orange+ Mavlink (COMT) I CONNECT
COMB Cube Orange+ SLCAN (COMS) Zoom

TCP
UDP
UDPCI
III"JIS

e MacOS: On the ArduPilot user interface, select /dev/tty.usbmodemXXX01
and click Connect.

1/dev!tty.usbmodem1 11401 §f 115200 [~ ]
A ! !!2 Up'L@ /devitty.usbmodem111401 n |
‘ CONNECT
/dev/cu.usbmodem111403

wdewtty.usbmodem1 11403
/devitty

/devitty.wlan-debug

2. Open Mission Planner.

3. Click Config -> Full Parameter List.
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3. Enable CAN:
e Set CAN_P1_DRIVER 1 (First Driver).

e Click Write Params and restart The Cube by unplugging the cable and
plugging it back into The Cube.

e

Load from file

Reset to Default

EFI_TYPE c T o ] 5 CAN Interfacs
B EK3 -

Duration after which sican stats ater setting SERNUM 8 None Defautt

4. Enable NET:
e Set NET_ENABLE 1 (Enable).
e Set NET_P1_TYPE 4 (TCP Server) (Port 1).

e Click Write Params. If it doesn't refresh, click Refresh Params.
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5. Modify the Serial port through the Telem port:
e Choose SERIAL2 for the Telem2 port (or SERIAL1 for Telem1).
e Set SERIAL2_BAUD 12500000 (12.5M).
e Set SERIAL2_PROTOCOL 48 (PPP).

e Click Write Params and restart The Cube by unplugging the cable and
plugging it back into The Cube.

Defak | Unts C Desc Fav iy
0 The baud rate of the Telem2 port. Most stm32-based boards can support rates of up to 1500 you setup a
rate you cannot support and then cant connect to board you should load a firmware from a diferent
wahiria fua That wil mast 2y naramet

trol what prot
hardware. See the wiki for details

B None Defouit

Setting Up the CubeNode

To set up the CubeNode, complete the following steps:

1. Open Mission Planner.
2. Obtain the required parameters:

e Click Setup -> Optional Hardware -> DroneCAN/UAVCAN -> MAVIink-
CANT1.
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DroneCAN/UAVCAN ~ Exit SLCAN onleave? [ Log

Install Frmware

1 - 3 . ~ N = After enabli u will no longer be able to connect via MAVLINK.
>> ory Hai 8 Ca rect MA -CAN MAN -CAN pect: =
Mandat ra SLCan Di b Wiink 1 s 2 FHliergyns sl You must e en and wait 2 seconds before connecting again

>> Optional Hardware

RTK/GPS Inject ID Name e e Menu

CubelD Update
Sik Radio
CAN GPS Order

Battery Monitor

Install Firmware DroneCAN/UAVCAN ~ Exit SLCAN on leave?

5 : - After enabli will no longer be able to connect via NK
>> dwa & -CAN d
Mandatory Hordwa S R —— Ml You must leave this screen and wait 2 seconds before connecting again
>> Optional Hardware

RTK/GPS Inject ) | Name Mode Health | Uptime
CubelD Update 7 | org missionplanner OPERATIONAL |OK 000048 |00
125 |org arcupilot CubePiot PPPGW |[OPERATIONAL |OK 000254 [455  |1.8.2E1AFB20 | D111F39343035AF5

Sik Radio org. ardupiot:0 |oPeraTIONAL [OK 000254 |10 100 0

Restart
Update
Update Beta

CAN GPS Order
Battery Monitor
Battery Monitor 2 CANPassThrough Here3

DroneCAN/UAVCAN CANPassThough Here3+/4

2. Configure the network:

e Set NET_DHCP to 0 (Manual IP). The default IP should be
192.168.13.14/24 on port 1 (NET_PPP_PORT 1).

e Click Write Params.

a5 UAVCAN Params - 125 = O X

Command a | Value Default | Fav Load from file
BRD_SERIALNUM [0 Empty
|CAN_BAUDRATE 1000000 | ' | Empty
CAN_FDBAUDRATE |4 Empty
|CAN_FDMODE ' ' ' | Empty
|CAN_NODE ' ' | Empty
 DEBUG | Empty
|FLASH_BOOTLOADER |0 _ _ | Empty
(FORMAT_VERSION |2 | _ | Empty
NET_DHCP 0 Empty
|NET_ENABLE 1 ' ' | Empty
|NET_GWADDRO e ' ' | Empty
|NET_GWADDR1 168 ' ' | Empty
|NET_GWADDR2 E ' ' | Empty
|NET_GWADDR3 1 ' ' | Empty
'NET_IPADDRO 192 ' ' | Empty
NET_IPADDR1 | 168 | Empty

- [an -

(Cirte Prams )

Refresh Params

All Units are in raw
format with no scali

Search

B Modified




e For Manual IP, modify the gateway address and the IP address. For example,
set the parameters as shown below for 172.31.13.14/16.

NET_GWADDRO 172
NET_GWADDRT1 31
NET_GWADDR2 0
NET_GWADDR3 1
NET_IPADDRO 172
NET_IPADDR1 31
NET_IPADDR2 13
NET_IPADDR3 14
NET_NETMASK 16

e Click Menu -> Restart. The IP address 192.168.13.15 will be assigned to The
Cube.

DroneCAN/UAVCAN  Exit SLCAN onleave? | Log

ink-CAN e . After enabling SLCAN, you will no longer be able to connect via MAVLINK.
MAVIink 1 PAWIICCANZ Inspecior You must leave this screen and wait 2 seconds before connecting again
Stats

ID | Name | Mode Health | Uptime

HW SW
Version | Version
org.missionplanner | OPERATIONAL ‘DK 00-:00:28 |00 1.00
org.ardupilot:0 OPERATIONAL |OK 00:08:13 (10 1.00

‘ | |
.andupilot CubeP ... |OPERATIONAL |OK 26 |4 1.8.2E1AF 111F33945035AF5
org ardupiot Cu E L | 000426 |455  [1.82E1AF820 |D S Mer ) poomete,

Update

Update Beta
CANPassThrough Here3
CANPassThough Here3+/4

e |f using DHCP, set NET_DHCP to 1. The IP address will be shown in The Cube’s
message. The netmask will always be 255.255.255.255 because the
connection between The Cube and the CubeNode is through TCP (1 to 1). The
IP address for the Cube will be automatically set to the CubeNode’s IP
address+1, which is 192.168.13.14+1 = 192.168.13.15.
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: PreArm: Waiting for RC

: PreArm: AHRS: waiting for home

: PreArm: Compass not healthy

: PreArm: 3D Accel calibration needed

: PreArm: Hardware safety switch

: IMU2: fast, high-resolution sampling enabled 3.2k
: IMU1: fast, high-resolution sampling enabled 3.2k
: IMUO: fast sampling enabled 3.2kHz

: RCOut: PWM:1-14

: IOMCU: 420 1001 411FC231

: CubeOrangePlus 00310021 3032510D 33383839
: ChibiOS: 8fc176ac

: ArduPlane V4.6.0-dev (2e1af820)

: IMU2: fast, high-resolution sampling enabled 3.2k
: IMU1: fast, high-resolution sampling enabled 3.2k
: IMUO: fast sampling enabled 3.2kHz

: RCOut: PWM:1-14

: IOMCU: 420 1001 411FC231

: CubeOrangePlus 00310021 3032510D 33383839
: ChibiOS: 8fc176ac

: ArduPlane V4.6.0-dev (2e1af820)

:NET: Gateway 192.168.13.14

:NET: Mask 255.255.255.255

:NET:IP 192.168.13.15

: TCP[21]: bound to 0.0.0.0:0

: PPP: connected

: RCOut: PWM:1-14

: AHRS: DCM active

: ArduPilot Ready

: Airspeed 1 not initalized, cannot cal

: Airspeed 1 init failed

: MS4525[0]: no sensor found

: IMU2: fast, high-resolution sampling enabled 3.2k
: IMU1: fast, high-resolution sampling enabled 3.2k
: IMUO: fast sampling enabled 3.2kHz

: RCOut: Initialising

: IOMCU: 420 1001 411FC231

: CubeOrangePlus 00310021 3032510D 33383839
: ChibiOS: 8fc176ac

: ArduPlane V4.6.0-dev (2e1af820)

: Barometer 2 calibration complete

: Barometer 1 calibration complete
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Setting Up the Laptop/Desktop

To set up the laptop/desktop, complete the following steps:

1. Configure the Manual IP address:
e (o to Settings -> Network & Internet -> Ethernet.
e Set IP assignment to Manual.
e Turn on IPv4.

e Set IP address to 192.168.13.13 (must be different from The Cube and
CubeNode).

e Set Subnet Mask to 255.255.255.0.



Edit IP settings

Automatic (DHCP) -> Manual v

IPv4

—

2
Turn On IPv4

3

IP address 3
192.168.13.13

0

Subnet mask

4
255.255.255.0

0

Gateway

Preferred DNS

DNS over HTTPS

Off o

Alternate DNS

Save Cancel

2. Check the connection:
e Check if the IP address is 192.168.13.14/24 on port 1 (NET_PPP_PORT 1).
* Open a command prompt (cmd) or any terminal.

e Runthe command “ping 192.168.13.14" forthe CubeNode and “ping
192.168.13.15" for The Cube.
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Command Prompt

p times in milli
ximum = @ms, Av

g 192.168.13.15

es of data:

time<lms

in milli
n = @ms,
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