1. Connection to Marvelmind devices

For communication with Marvelmind devices (modem or mobile beacon (hedgehog)), it shall be
connected to an external device (robot, copter, AGV, etc.) via any of the following interfaces:
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No a s

Connect to USB-host as an USB device of CDC class (virtual COM port in Windows,
ttyACM or ttyUSB in Linux). In the Windows, it requires driver - the same driver as for
modem. In Linux, the driver is not required, since the required driver is integrated into Linux
kernel. Because real RS-232 is not used in the interface, parameters of serial port opened
on the host (baudrate, number of bits, parity, etc) can be any.

Connect to UART — 2 wires soldering to pins for streaming or 3 wires for bidirectional
communication required. See the picture of hardware interface below. Logic level of UART
transmitter is CMOS 3.3V. Default baudrate is 500 kbps, configurable from the Dashboard
from following list: 4.8, 9.6, 19.2, 38.4, 57.6, 115.2, 500 kbps. Format of data: 8 bit, no
parity, 1 stop bit.

Connect to SPI. Marvelmind device acts as SPI slave device. Parameters of SPI: SPI mode
0, MSB inside each byte transmits first. Connection was tested on SCK speed up to 8 MHz.
Be careful to provide quality wiring connections on high speeds (more than 500 kHz).
Connect to RS-485 (for Super-Modem or Industrial Super-Beacon only).

Connect to I12C (for Super-Beacon only).

Connect to UDP via Wi-Fi (for Super-Modem) or any network connection (for Dashboard).
Connect to CAN (for Industrial Super-Beacon, for Super-Modem supplied by request).

Connection settings summary:

Interface Bitrate Other settings

USB UART bitrate is not applicable, serial port speed UART settings not applicable

(virtual UART) | can be set to any value.
Data transmitting via USB full speed (12 Mbit/s)

UART 4.8, 9.6, 19.2, 38.4, 57.6, 115.2, 500 Kbit/s 8 bits of data, 1 stop bit,
Can be selected in dashboard no parity

SPI Tested up to 8 Mbit/s SPI| Mode 0

RS-485 4.8, 9.6, 19.2, 38.4, 57.6, 115.2, 500 Kbit/s 8 bits of data, 1 stop bit,
Can be selected in dashboard (same as for UART) | no parity

12C Up to 400 Kbit/s

UDP According to network connection speed

CAN 125 Kbit/s Standard frame
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1.1  UART and other interfaces for Super-Beacon

4x4 pinout for Super-Beacon:

. - External pins

@ - Internal solderable contacts

SPI1_MISO1

VCCA

USART2_TX1

MIC4D MIC1C

MIC2 data

MIC3 data /
PPS

MIC_clock

NIC2 C

VBAT
DAC

4x4 pinout for Super-Beacon-2, Super-Beacon-3, Super-Beacon-4:

@ - External pins
@ - Internal solderable contacts

spi1_sci1 N\ e

VCCA

SPI1_MOSI1
USART2_RX1

GND

12C1_SCL1

USART2_TX1

MICAD MICIC

MIC3 data /
PPS

MIC2 data

MIC clock
|

MIC4_data
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https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/super-beacon/
https://marvelmind.com/product/super-beacon/

1.2

UART and other interfaces for beacon Mini-RX

Use it only if you sure that you can solder it correctly
Do not forget to turn off the beacon with DIP-switches
If you solder bad and kill the beacon, Marvelmind team won’t be responsible for it

To get UART data streaming from beacon Mini-RX, you must solder to the pins on the board.

@ - Internal solderable contacts
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https://marvelmind.com/product/mini-rx/

1.3. UART and other interfaces for beacon Mini-TX-2

Beacon Mini-TX-2 has a connector with the same pinout as beacon Mini-RX.

The UART cable can be used for connection to Mini-TX-2.
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https://marvelmind.com/product/mini-tx/
https://marvelmind.com/product/uart/

1.4.

12C1_SDA

UART and other interfaces for Modem HW v5.1
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https://marvelmind.com/product/modem-hw-v5-1/

1.5. UART and other interfaces for

New Super-Modem (from June 2023) connectors pinout:

Power connector
USB D- (4)
GND (1) +5Vin (3)
+5Vin (5)
DEU(2) (4) Reset

UART TX 3.3V (6)

Super-Modem

Interface connector

USB D+ (3)
RS485A (2)

GND (7)
RS485B (1)

Also Super-Modem includes onboard Wi-Fi interface. Configuration of the Wi-Fi connection is described in

UDP chapter.

New version of Super-Modem (from June 2023) supports ONLY +5V power

supply. Don’t use +12V power supply converter for this version, it will burn the

beacon!

Power connector

USB D- (4)
GND (1) +12Vin (3)
UART RX 3.3V (5)

DFU(2) (4) Reset

UART TX 3.3V (6)

RS485 modification pinouts (After Sep.2019)

Interface connector

USB D+ (3)
RS485A (2)
GND (7)
RS485B (1)
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1.6. UART and other interfaces for Modem HW v4.9
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1.7. UART and other interfaces for Industrial-TX, Industrial-RX,
Industrial Super-Beacon

This chapter is applicable for beacons Industrial Super-Beacon-Plastic, Industrial-RX With Omni, Industrual
RX, Industrial Super-Beacon Metal-25kHz

Modification (After June 2022) for versions 2, 3 and 4 (“-2”, “-3” and “-4” suffix on the sticker)

Power connector Interface connector
_ USB D- (4) USB D+ (3)
GND (1) Fevin RS485A (2)
+5V in (5)
GND (7)
DFU(2) r/ (4) Reset UART TX 3.3V (6) RS485B (1)

- Version 2, 3 and 4 of Industrial-TX, Industrial-RX, Industrial Super-Beacon (from June 2022)
supports ONLY +5V power supply. Don’'t use +12V power supply converter for this version, it
will burn the beacon!

- This version doesn’t have UART RX, but now is possible to use Interface connector as a power supply.

RS485 modification pinouts (After Sep.2019)

Power connector Interface connector

USB D- (4) USB D+ (3)
GND (1) +12Vin (3)
RS485A (2)
UART RX 3.3V (5)
) GND (7)
DFU(2 4)Reset
(2) (4} Rese UART TX 3.3V (6) RS485B (1)

RS485 modification pinouts (Before Sep.2019)

Interface connector

USB D- (4) USB D+ (3)
GND (1) +12Vin (3)
RS485A (2)
UART RX 3.3V (5)
GND (7)
+3.3V out (2) +5Vin (4)
UART TX 3.3V (6) RS4858 (1)

CAN maodification pinouts

Power connector Interface connector

USB D- (4) USB D+ (3)
GND (1) +12Vin (3)
CANL (2)
UART RX 3.3V (5)
GND (7)
DFU (2 (4) Reset
UART TX 3.3V (6) CANH (1)
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https://marvelmind.com/product/industrial-super-beacon-plastic/
https://marvelmind.com/product/industrial-rx-with-omni/
https://marvelmind.com/product/industrial-rx/
https://marvelmind.com/product/industrial-rx/
https://marvelmind.com/product/beacon-industrial-super-beacon-metal-25/

1.8. UART and SPI interfaces for beacon HW v4.9

SWCLK / USART2_TX ™ UART

@ ' RX
A —— §
: CS '

| SPIL_SLK

- SCK
SPIL_MISO MISO B |
| GND i

Note: As you see, the UART RX and SPI CS use the same shared pin. The function of this pin (UART receiver,
SPI chip select or others) can be selected in dashboard by parameter ‘PA15 pin function’ in ‘Interfaces’
section.
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UART and SPI interfaces for beacon HW v4.5
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2. Protocols summary

Protocols of communication

/\

Request-reply protocols

Streaming protocols Sp
Recommended for deployed system Allows to modify settings —
Minimum latency of location data Increased latency of location update A”(.)WS to get
location data via
SPI
‘(/////////\\\\\\\‘ I
Marvelmind NMEAQ183 API User device U-Blox Compass
protocol protocol API for protocol Protocol emulation
Default Standard Windows/Linux Communicate used in PX4 Allows to
proprietary protocol for allows to control mobile and other emulate
protocol with GPS the system with beacon/modem flight compass to use
support of all receivers your software with user controllers paired beacons
system instead device instead compass
features dashboard
A 4
Modem
protocol
USB protocol to
control system
via modem.
Low level of the
API
\ 4 v v v v v
Supported: Supported: Supported: Supported: Supported: Supported:
UART UART UsSB UART UART 12C
UsB uUsSB UDP (API SB
UDP ubDP RS-485
RS-485 RS-485
CAN CAN
14
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https://marvelmind.com/product/mmsw0003/

