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Introduction

The Yacht Devices Python Gateway (hereafter referred to as Gateway or Device) is a Swiss Army knife for
connecting NMEA 0183 and NMEA 2000 devices. It is equipped with two serial ports (one for receiving
NMEA 0183 data and one for transmitting), a CAN bus interface (for NMEA 2000) and a USB port for
connection to a PC. The USB connection provides two interfaces at the same time: a virtual disk for
uploading user programs, and a serial port with interactive Python prompt for debugging user code or
monitoring its execution.

The Device allows the creation of gateways between NMEA 0183 and NMEA 2000, at UART and CAN bus
level with the standard Python library, or at NMEA level with the Yacht Devices library. It also allows to
connect NMEA 0183 devices working at different speeds, to process, filter and modify data on the fly. The
Device's internal disk can be used by user code to store logs and other data.

The Gateway hosts MicroPython (www.micropython.org). This is a very popular implementation of the
Python 3 programming language that includes a small subset of the standard Python library. The Gateway's
processing power is limited, and you may not be able to use resource-intensive libraries popular on the
PC, such as numpy, and you may have difficulty porting the code with the long list of imports designed
for the PC.

However, you will have all the flexibility and power of the Python language, and the Yacht Devices library
allows you to create tiny and elegant programs. For example, AIS decoding from NMEA 0183 to NMEA
2000 takes about 1.5 milliseconds per message. Therefore, the performance is sufficient for real-time
applications.

Please note that programming requires knowledge of the NMEA protocols. NMEA 0183 standard or NMEA
0183 standard can be obtained from the National Marine Electronics Association (www.nmea.org).



‘Warranty and Technical Support

1. The Device warranty is valid for two years from the date of purchase. If a Device was purchased in a
retail store, the sales receipt may be requested when applying for a warranty claim.

2. The Device warranty is terminated in case of violation of the instructions in this Manual, case integrity
breach, or repair or modification of the Device without the manufacturer’s written permission.

3. If a warranty request is accepted, the defective Device must be sent to the manufacturer.

4. The warranty liabilities include repair and/or replacement of the goods and do not include the cost
of equipment installation and configuration, or shipping of the defective Device to the manufacturer.

5. Responsibility of the manufacturer in case of any damage as a consequence of the Device’s operation
or installation is limited to the Device cost.

6. The manufacturer is not responsible for any errors and inaccuracies in guides and instructions of
other companies.

7. The Device requires no maintenance. The Device’s case is non-dismountable.
8. In the event of a failure, please refer to Appendix A before contacting technical support.

9. The manufacturer accepts applications under warranty and provides technical support only via
e-mail or from authorized dealers.

10.The contact details of the manufacturer and a list of the authorized dealers are published on the
website: http://www.yachtd.com/.


http://www.yachtd.com/

L. Product Specifications

Raymarine SeaTalk NG Connector Device Case 54 mm
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Figure 1. Drawing of YDPG-01N (left) and YDPG-01R (right) models of Gateway

Our devices are supplied with different types of NMEA 2000 connectors. Models with R at the end of the
model name are equipped with NMEA 2000 connectors and are compatible with Raymarine SeaTalk NG.
Models with an N in the model suffix are equipped with NMEA 2000 Micro Male connectors. See connector
drawings in Appendix C.



Device parameter Value Unit
Current consumption from USB (see note 1), maximum / average 90/37 mA
USB interface specification supported 1.1, 2.0 —
USB Device VID / PID 0483/A217 hex
Supply voltage from NMEA 2000 network 9..16 \
Current consumption from NMEA 2000 network (see Note 1), max. / avg. 68/32 mA
Load equivalency number 2 LEN
Galvanic isolation between NMEA 2000 and USB N/A

Galvanic isolation between NMEA 2000 / USB and NMEA 0183 2500 Vs
NMEA 0183 cable length 450 mm
NMEA 0183 receiver input resistance 96 kOhm
Internal disk space for user programs 16 MBytes
Device case length 54 mm
Weight 38 g
Operating temperature range —20..+55 °C

Note1: the Device can be powered from USB or from NMEA 2000 interfaces, measurements

above are with 100 Ohm load connected to the NMEA 0183 port.

c Yacht Devices Ltd declares that this product is compliant with the essential requirements of EMC

directive 2014/30/EU and radio and TTE directive 1999/5/EC.

X Dispose of this product in accordance with the WEEE Directive. Do not mix electronic waste with

domestic or industrial refuse.



II. NMEA Basics

This section describes the basics of NMEA 0183 and NMEA 2000 networks. We recommend getting
familiar with this section before connecting the Device.

These networks are very different at the electrical and software levels. NMEA0183 also has made a long
evolutionary path, but thanks to its simplicity and cheapness, it is still very popular and widely used.

1. NMEA 0183
The default speed of a NMEA 0183 interface is 4800 baud. A high-speed interface is 38400 baud and was
designed especially for AIS, but usually chart plotters and instrument displays allow any data (not only AIS)
on a high-speed port. On a chart plotter, port speed can be configured in settings.

NMEA 0183 uses different wires for talking (transmitting, TX) and listening (receiving, RX) data. One
talker can be connected to multiple listeners, but a listener can have only one talker connected. Special
devices called «multiplexers» are used to join the output of multiple talkers to a single stream.

TN i w111 W

-10V -10V
RS-232 RS-422

Figure 2. (a) RS-232 and (b) RS-422
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NMEA 0183, until version 2.0 (1992), used a «single-ended» RS-232 interface with one TX line and one
RX signal line (grey at Figure 2.a) and ground line (dotted at Figure 2.a) used as reference for TX and RX
signals. Therefore, old devices have only three wires.

Since version 2.0, NMEA 0183 has been based on a «differential» RS-422 interface, which has two RX
lines RX+ (can also be marked as «A») and RX- (or «B»), two TX lines TX+ (or «A», grey at Figure 2.b)
and TX- (or «B», dotted at Figure 2) and ground (not shown at Figure 2.b). Modern devices use five wires.

Devices of different versions can be connected, but with one caution. TX- («B») is not equal to a ground
line. Voltage on the TX- line (dotted on Figure 2.b) changes from o to 5V, and connecting this line to
ground line can cause a short circuit.

The right connection schemes are shown in Figure 3.

X+ (A) © D RX+ (A) X+ (A) © QD RX

TX-(B) @ D RX- (B) TX-(B) © J—@ GROUND
GROUND @ © GROUND GROUND @~

Talker Listener Talker Listener
™X @ QD RX ™X @ D RX+ (A)
GROUND @ D GROUND GROUND @ |— QD RX- (B)
2 GROUND
Talker Listener Talker Listener

Figure 3. Connection of NMEA 0183 devices
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2. NMEA 2000

NMEA 2000 network runs at 250 kbps and allows up to 60 physical devices to be connected. Unlike NMEA
0183, there are no «talkers» and «listeners». All devices can «talk» and all devices receive all messages.
Many electronic manufacturers presented «branded» versions of NMEA 2000. Raymarine SeaTalk
NG, Simrad SimNet, FurunoCAN differ only in the type of connectors used. However, in recent years
manufacturers have been moving to NMEA 2000 connectors.

[e]en]anX6}

ak & i e

@ @ @

Figure 4. Basic NMEA 2000 network
(1 — backbone, 2 — terminators, 3 — dedicated power, 4 — drop cable)
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The network backbone (between 2 and 2 at Figure 4) has two data lines (called CAN HIGH and CAN LOW
and two power lines. Power lines should be connected to a 12-Volt power supply (see 3 at Figure 4). Low-
powered devices, like our Gateway, take power directly from the network backbone.

Data lines are «terminated» at both ends with a 120-Ohm resistor (see 2 at Figure 4). Therefore, resistance
between CAN lines is between 60 and 120 Ohms. Devices can be connected to any place of backbone
(between terminators). The cable from network backbone to the Device is called a drop cable (see 4 at
Figure 4). Our devices can be connected directly to a backbone.

All the above does mean that you can not simple connect the Gateway to a NMEA 2000 port of your chart
plotter to connect a NMEA 0183 sensor to it. You should establish a simple NMEA 2000 network first.
Many manufacturers offer a «Starter Kit» which contains all that is necessary to establish a basic network
and connect two devices:

« for Raymarine SeaTalk NG, see Raymarine part number T70134;

« for NMEA 2000, see Garmin part number 010-11442-00.

— 11—



II1. Installation of USB Drivers and Connection to PC

The Device is connected to a USB port of a PC and is compatible with the USB 1.1 protocol (1998) and later.
It is therefore compatible with all modern laptops and PCs. The Device can be powered from the USB port
(as well as from the NMEA 2000 port) and you will see LED signals after connection (otherwise it means
that the cable or the USB port is damaged).

recommend that you switch off the NMEA 2000 network or disconnect the Device from it
when connecting to the PC. On the boat, we recommend that you run your laptop on battery
and disconnect it from the inverter if you need to keep the NMEA 2000 connection while the
instrument is connected via USB. Otherwise the potential difference to ground may damage
the USB port or the Device.

f Note that the USB port is not galvanically isolated from the NMEA 2000 network. We

At the software level, the Gateway implements two devices that operate simultaneously:
« a USB drive (mass storage device; class 8, subclass 6);
« serial port (virtual COM port; USB device class 2, subclass 2).
Serial ports do not require a special driver in Windows 10, Windows 11, Mac OS X and Linux; these

operating systems automatically use a system driver. In older versions of Microsoft Windows, you should
install a driver (.INF file only, no code) that links the standard system driver to a Device.

1 mm The USB connector in the Device is installed flush with
the surface of the case. As a result, some cables may
! not be fully inserted, leaving a gap of about 1mm. This
is normal, do not use force when connecting the USB
cable.
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1. Installation on Microsoft Windows 10 and later

24 Device Manager - [m] X
File Action View Help
e« @B H

> O Computer
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[ Display adapters

¥ Firmware

i Human Interface Devices
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P Network adapters
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Figure 5. Device Manager on Windows 11

MASS STORAGE DEVICE,
SUCCESSFULLY INSTALLED

Cv v v vvvvv v

The Device uses Windows drivers and should be installed automatically. To check the installation, you can
open the «Device Manager» from the «Control Panel» and check the presence of the YDPG-o01 disk and
the USB serial device.
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2. Installation on Microsoft Windows 7 and earlier versions

The USB serial port driver for Microsoft Windows can be found in the root folder of the mass storage
device (which does not require a driver and should be accessible immediately after connection) or in the
Downloads section of www.yachtd.com.

.24 Device Manager =

File Action Yiew Help
e m 3]

4. Disk drives
w= ST2000DM 001-1ER164 SATA Disk Device
- TOSHIEA HDWD110 SATA Disk Device
=5 WDC WDL0 EZEX-22BN5A0 SATA Disk Device
i L., YDPG-01 USB Device
» B, Display adapters
> ¢4} DVD/CD-ROM drives
» £ Human Interface Devices
b €y IDE ATA/ATAPI controllers
> 5 Imaging devices
¥ Jungo Connectivity
> 2= Keyboards
> Mice and other pointing devices
» B Moniters
' Network adapters
(5 Other devices
i [fa YDPG-01 USB COM Port
> [l Portable Devices
T Ports (COM & LPT)

Y5 Communications Pert (COML)

| oS

MASS STORAGE DEVICE,
SUCCESSFULLY INSTALLED

m

VIRTUAL COM PORT,
NOT INSTALLED

.

Figure 6. Device Manager on Microsoft Windows 7

—14—



To check the installation on Microsoft Windows 7 and earlier versions of Microsoft Windows, run «Device
Manager» from «Control Panel». If the «YDPG-01 Virtual COM Port» is in the «Other devices» section
(see Figure 6), run «Update Driver Software...» from the context menu, then select «Browse my computer
for driver software» and on the next page click «Let me pick from a list of device drivers on my computer».
Then select «Show All devices» or «Ports (COM and LPT)» from the list and click «Next». On the next
page, select «Have disk...» and select YDPGDRV.INF from the Gateway's disk (see Figure 7).

= Locate File ==
Lookin: o YDPGO1 (G2 -0 @
() L Update Driver Software - YDPG-01 Virtual COM Port — - Datemodified Type Sine
x| YDPGDRV 01012015 0:00 Setup Information
Select the device driver you want to install for this
Select the manufacturer and model of your hardware del
s diskthat contains the driver you want to install, click Ha
o i I G
File name: -
Henvtocter [ Mo YoPsRy
d port types) u Fles oftype: | Setup Infomation (inf)
Arduino LLC (wwwaarduino.cc) [SIECP Printer Port
Arduino Srl d ) ExlMuttiport C ions Port
Atmel Corp. 5l Printer Port
Install From Disk. Have Disk.
[ Insertthe menfacturers nstelton disk. andthen
P make sur that the coreet dve s selected below.
Mext

Copy manufacturer's files from:

x -

Figure 7. Installing YDPGDRV.INF
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3. Installation on Linux (Ubuntu)

The Device uses a system CDC ACM driver. After connecting the Device, type the dmesg command in a
terminal.

x gorlach@ubuntu: ~

[ 30.411030] Key type cifs.spnego registered

[ 30.411039] Key type cifs.idmap registered

[ 603.659041] usb 2-2.1: new full-speed USB device number 4 using uhci_hcd

603.938424] usb 2-2.1: New USB device found, idvendor-0483, idProduct-a217

603.938428] usb New USB device strings: Mfr=1, Product=2, SerialNumber=3

603.938431] usb Product: YDPG-81 Virtual COM Port

603.938433] usb Vacht Devices

603.938434] usb 2-2.1 : 00690001

604.002001] cdc_acm 2-2.1:1.1: ttyACMB: USB ACM device

604.005698] usb-storage 2-2.1:1.0: USB Mass Storage device detected

[ 604.006052] usbcore: registered new interface driver cdc_acm

[ 604.006054] cdc_acm: USB Abstract Control Model driver for USB modems and ISDN adapters

[ 604.009681] scsi host33: usb-storage 2-2.1:1.0

[ 604.009925] usbcore: registered new interface driver usb-storage

604.026007] usbcore: registered new interface driver uas
o8

605.017284 0:0: Direct-Access vnpc 1.00 PQ: © ANSI: 2
605.017693 Attached scsi generic sg2 type

605.029249 [sdb] 33624 512-byte logical thcksA (16.9 MB/16.1 MiB)
605.035391 Write Protect is off

605.035410 Mode Sense: ©3 00 00 00

605.041298 No Caching mode page found

605.041305]

605.082413] sdb: sdb1

605.122360] sd 33:0:0:0: [sdb] Attached SCSI removable disk

606.771465] FAT-fs (sdb1): Volume was not properly unmounted. Some data may be corrupt. Please run fsck.
orlach@ubuntu:~$

Assuming drive cache: write through

B

Figure 8. Output of dmesg command on Ubuntu

At the end of the output, you will see the properties of the Device, the name of the serial port and the name
of the disk. To use the internal disk (see the Figure 8, line 605.082413), if it was not mounted automatically,
type the command:

sudo mount /dev/sdbl /mnt

To connect the terminal to the Python interactive prompt, type (see Figure 8, line 604.002001):
screen /dev/ttyACMO

—16 —



4. Installation on Mac OS X
Once the Device has been connected, click on the Apple icon and select the «About This Mac» menu item.
Click the «More Info...» and «System Report...» buttons in the window that opens. Locate «YDPG-01
Virtual COM Port» in the USB subsection of the Hardware section, as shown in Figure 9.

[eoo MacBaok Pro ]
MECRTI0 USB Device Tree. N
ATA
ebET b
Audio VHub
Bluetooth ‘Apple Internal Keyboard/Trackpad
‘Camera IR Receiver
Card Reader ¥ BRCM20702 Hub.
Controller Bluetooth USB Host Controller
Diagnostics:
Dise Burning
Ethernet Cards = "@"@""‘JV |
Fibre Channel 'YDPG-01 Virtual COM Port:
FireWire

‘Graphics/Displays P ins

xa217
0x0483 (STMicroelectronics)
100

NVMExpress 00690001

2 e

Parallel SCSI Yacht Devices
0x14100000 /2

pover m

'SATA/SATA Express
spl

16:9 MB (16 908 288 bytes)
Storage 5 o5
Thunderbolt diskz
Iy oy ,
: MBR (Master Boot Record)
v
Network Verified
Firewall 5

Locations

16,8 MB (16 777 216 bytos)
16,7 MB (16 715 776 bytes)

Yes
MS-DOS FAT16

Accessibility diskast
Applications [Nolumes/YDPG-01
Developer DOS_FAT.12

Disabled Software
MacBook Pro— avm > Hardware > USB > USB 3.0 Bus > YDPG-01 Virtual COM Port

Figure 9. Python Gateway connected to MacBook
In the Device properties in Figure 9, you can see the Device's serial number and that the Device's disk drive

has already been mounted. This Gateway has a serial number of 00690001 and the Gateway port to use in
applications is /dev/cu.usbmodem00690001
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IV. Installation and Connection to NMEA

The Device requires no maintenance. When deciding where to install the Device, choose a dry mounting
location. Avoid places where the Device may be flooded with water, as this can damage it.

The Device has no galvanic isolation between NMEA 2000 and USB ports, please read the
Section III before connecting the Device to USB.

1. Connection to NMEA 2000

The Device can be connected directly to the NMEA 2000 network backbone without a drop cable. Switch off
the bus power supply before connecting the Device. Refer to the manufacturer's documentation if you have
any questions about the use of connectors:

« SeaTalk NG Reference Manual (81300-1) for Raymarine networks;

« Technical Reference for Garmin NMEA 2000 Products (190-00891-00) for Garmin networks.
After connecting the Device, close the lock on the connection to ensure its water resistance and reliability.
The Device is powered from the NMEA 2000 network (or USB) and has a LED, that blinks red or green.
After powering up the NMEA 2000 network or connecting to USB, the Device's LED will flash green once
to indicate that it is on. If this does not happen, see Appendix A.

You can check the NMEA 2000 connection with LED signals, see Section V. You can also check that the
Device is present on the network and check the firmware version from a chartplotter. Please see Section

VI for details.

2. Connection to NMEA 0183

equipment. Please, refer to Section II for connection schemas. The wrong wiring can damage

2 The connection to the NMEA 0183 network varies depending on the version of the connecting
the equipment!
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Note that many NMEA 0183 devices, including the Gateway, have different wire colors than specified in the
Standard. Please check the label on cable and/or documentation before connecting.

Table 1. NMEA 0183 Wire Colors

Signal NMEA 0183 Standard Python Gateway
Talker TX+ (A) White Red

Talker TX- (B) Brown Black
Listener RX+ (A) Yellow Yellow
Listener RX- (B) Green Blue
Ground Black Clear

All connections should be made with the power off to prevent accidental short circuits during installation.

It is recommended to connect wires by crimping or twisting rather than soldering. Soldered connections
can break down quickly in the marine environment and require air insulation with paint or lacquer.

The Device is supplied with the serial port configured at 4800 baud (standard NMEA 0183 speed). When
the connected equipment sends messages at this speed, their reception is confirmed by LED signals (see

Section V). To change the speed in the Device settings, see Section VII.

—19—



V. LED Signals

The Device is equipped with a bi-color LED that indicate the Device’s state. The Device produces a short
single green flash after powering on, indicating that the Device is functioning.
1. Normal operation signals

During normal operation, the Device produces a series of five or six flashes every five seconds. The flashes
indicate the status of the Device's interfaces during the last five seconds and have the following meaning:

« Flash #1: RED if an error is detected on the CAN bus (NMEA 2000), otherwise GREEN.
« Flash #2: GREEN if data is received from CAN bus, otherwise RED.
« Flash #3: GREEN when data has been sent to the CAN bus, otherwise RED.

« Flash #4: GREEN when line feed character (ASCII 10) is received from UART (NMEA 0183),
otherwise RED.

« Flash #5: GREEN when line feed character has been sent to UART, otherwise RED.

« Flash #6: user defined, will be absent from the sequence if the user program doesn't set it's state
(see Section VII).

2. User defined flashing

The LED behaviour can be completely controlled by the user program (color, frequency, duration) and you
should refer to the documentation supplied with the user program if the flashing signals do not look like
normal operation signals.

We kindly ask software developers not to use flashing sequences that can be confused with normal
operation signals. For simple tasks, we recommend using the sixth flash in the sequence to indicate the
status of the application program.

3. Other signals

LED signals during firmware update are described in Section VI. Signals during hardware reset are
described in Section VIII.

— 20—



VI. Firmware Updates

The firmware updates are available in the Downloads section of www.yachtd.com

Open the downloaded archive containing the update and read the README.TXT file, which may contain
important information about the update.

The Device has no galvanic isolation between NMEA 2000 and USB ports, please read Section
111 before connecting the Device to USB.

If the Device is connected to a NMEA 2000 network, switch it off or disconnect the Device.

Connect the Device to the USB port of a laptop or PC and copy the YDPGo1.BIN file from the update archive
to the root folder of the Python Gateway internal disk. Disconnect the Device from the USB port.

After connecting to the USB port or powering up the NMEA 2000 network, the update will start. It will take
up to 30 seconds, no LED signals will be emitted during the update process. Do not disconnect the Gateway
from the power source (USB or NMEA 2000) during the update.

When the update is complete, the LED will alternate between red and green for 5 seconds. The boot loader
then deletes the update file from the Device's disk and transfers control to the firmware.

If the Device is already using the specified version of the firmware, or if the Device cannot open the file, or
if the file is corrupt, the boot loader will immediately transfer control to the firmware. This is done without
any visual indication.

Device information, including firmware version, is displayed in the NMEA 2000 device list (SeaTalk NG,
SimNet, Furuno CAN) or in the common list of external devices on the chartplotter (see Figure 10). This
list can usually be accessed from the plotter's «Diagnostics», «External Interfaces» or «External Devices»
menu.
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Settings

YOUR VESSEL

% Connectivity

& Boatnetwork
@ Security
A Alerts

& Vessels &targets
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Serial number
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®
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Figure 10. YDPG-01 in the list of boat network devices on Simrad NSX MFD
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VIIL Programming the Device

The internal disk of the Device contains the boot.py file (which initializes the libraries and configures the
Device's peripherals, including the speed of the NMEA 0183 ports) and the main.py file (which is empty
and intended for user code). These files are executed sequentially by the Device when it is powered on.

Your software supplier will provide these files, and the software supplied may also contain libraries (other
files with a .py filename extension). Some libraries may be in subfolders. Copy all files and folders from the
archive containing the software to the root of the internal disk of the Device and agree to replace all files
with new ones.

Switch off the Device (disconnect it from USB and from NMEA 2000). The next time you switch it on, the
new software will start. As the LED signals can be controlled by user code, ask your software supplier how
to check the how to check the program status with LED signals (see also Section V).

The USB serial port of the Device provides access to the Python interactive prompt (REPL). There you
can check the status of the running program, check for execution errors, or abort the program to run your
own code.

You can use the serial port with the terminal program. For Microsoft Windows, we recommend the
freeware Putty (also available for Linux, can be downloaded from www.putty.org). In Linux and Mac OS
X, the screen command can be used. For the configuration shown in Section III, you can use the following
commands to connect:

.... putty.exe -serial COM3

g
' screen -a /dev/cu.usbmodem00690001

& screen /dev/ttyACMO
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If the Device does not have a running program, you will see the Python prompt, as shown in Figure 11.
If you are using the terminal for the first time, use the help() command to get basic information about
working with the terminal and interactive prompt (REPL).

The running program or code can be aborted by pressing Ctrl+C and (after that) the Python interpreter
can be soft reset by pressing Ctrl+D. The soft reset is much faster than a Device reboot (power cycle) and
it does not interrupt the terminal session. Note that after a software reset, boot.py and main.py will be
executed. You can reset the interpreter with Ctrl+W instead of Ctrl+D to skip main.py at startup.

B COM9 - PuTTY ==

MicroPython v1.20.0-379-gal8d62e06-dirty on 2024-01-24; -
vacht Devices Python Gateway (YDPG-01).

Type "help(}" for more information.

>>> uart_rx.test()

SYDXDR, P, 99550, P, Baro*5D
SYDMDR,29.3971,1,0.9955,8,,C,,C, s, Cr, T, M, N, M¥30
SYDXDR, P, 99550, P,Baro*5D
SYDMDR,29.3971,1,0.9955,8,,C,,C, s, Cr, T, M, N, M¥30
SYDXDR, P, 99540, P,Baro*5C
SYDMDR,29.3941,1,0.9954,8,,C,,C/f,,Cp, T, M, N,  M<32
SYDXDR, P, 99540, P,Baro*5C
SYDMDR,29.3941,1,0.9954,8,,C,,C/f,,Cp, T, M, N,  M<32
SYDXDR, P, 99550, P,Baro*5D

SYDMDR, 29.3971,1,0.9955,8,,C,,C, s, Cr, T, M, N, M¥30
>>> can.test(

00:07:04.003 R 15FD0674 FF FF FF FF FF E3 03 FF
:07:04.003 R 15FDO774 FF FF FF FF FF 7F E3 03
:07:04.501 R 15FDO674 FF FF FF FF FF E3 03 FF
.501 R 15FD0774 FF FF FF FF FF 7F E3 03
.998 R 15FD0674 FF FF FF FF FF E3 03 FF
.999 R 15FD0774 FF FF FF FF FF 7F E3 03
.496 R 15FD0674 FF FF FF FF FF E3 03 FF
.497 R 15FD0774 FF FF FF FF FF 7F E3 03
.497 R 1SFDOA74 FF 00 00 A2 30 OF 00 FF
.994 R 15FD0674 FF FF FF FF FF E3 03 FF

I R I ]

Figure 11. Test commands in the Putty terminal program
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To test the NMEA 2000 connection, type the command can.test() in the REPL to receive and print ten 29-
bit identifier messages (NMEA 2000 messages) from the CAN bus. To test NMEA 0183 reception, type the
command uart_rx.test() to receive and print ten lines received from NMEA 0183. The result of these two
commands is shown at Figure 11.

However, if you are a software developer, the most convenient way to interact with the Gateway is to use
the freeware Thonny application, available for Microsoft Windows, Linux and OS X at www.thonny.org.

T Thonny - MicroPython device : /flash/bootpy @ 23:1 = @ X
File Edit View Run Tools Help
Heap mode is on.
- 9
D@E © @ ? Close Heap view to tum it off.
[bootpy] ~ [mainpy] G=p
D Value -

1 o figure ba e

import pyb
import time

import ydpg
from nmea2e@@ import *
from nmea@183 import *

LNV R W

©

10
11 led = ydpg.LED(manual=False)
12

13 rtc = pyb.RTC()

14

Shell

PG- Assistant  Stack
>>> print("I \u2764 Python")
1 ® python

s |

MicroPython (generic) + USB Serial Device @ COMB =

Figure 12. Thonny application connected to the Python Gateway
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This simple IDE allows to edit files directly on the Gateway, highlight syntax, save backup files to PC,
run and stop your code, interact with REPL, plot variables, etc. In the Thonny options («Run» menu,
«Configure interpreter...» item) you should select «MicroPython (general)» and the Gateway’s port at the
«Interpreter» tab.

To test a new installation, you may need to change NMEA 0183 speed in the boot.py file. Find lines with
the substring baudrate=4800 and replace the 4800 by the speed you need. To apply changes, you can cycle
Device power or soft reset the Python interpreter.

To add the sixth flash to the normal operation signals sequence (see Section V), type in the REPL or add to
the main.py the line led.green() or led.red() to select the corresponding color.

Documentation of Yacht Devices library for Python Gateway and code samples are published online at:
http://www.yachtd.com/products/python gateway/lib.html

Please note that programming requires knowledge of the NMEA protocols. A copy of the NMEA 2000 or
NMEA 0183 Standard can be obtained from the National Marine Electronics Association (www.nmea.org).
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VIII. Device Reset

There are two types of reset: hardware reset and software reset. The Device can also be rebooted by
switching it off (disconnecting it from both the USB and NMEA 2000 network, or switching off both NMEA
2000 and USB) and then switching it on again (from USB and/or NMEA 2000).

A hardware reset returns your Device to the state in which it was originally purchased. All settings will be
lost and firmware updates will be rolled back. Original files on the internal disk will be restored, all user files
will be deleted or overwritten. To reset the Device:

1. Disconnect the Device from NMEA 2000 or turn off the NMEA 2000 power.

2. Connect the Device to USB (to a laptop or just to the power cable) and disconnect during one second.
Repeat this four times with at least 2 seconds between connections. There should be no LED signals
during this procedure. If there are, it means that you have disconnected the Device too late and need
to start the procedure again.

3. Connect the Device to USB for the fifth time and the LED will turn red. Wait about 5 seconds for it to
change color to green and disconnect immediately. If you have changed your mind, do not disconnect
the Device and wait two seconds for the LED to turn off and the Device to return to normal operation.

4. If you disconnected the Device while its LED was green in the previous step, it will perform the reset
procedure the next time it is connected to USB or NMEA 2000 network. This can take up to a minute.
During this time, the LED will be red. Do not disconnect the Device until its LED starts flashing to
indicate normal operation.

Software reset is the term used for the Python interpreter. You can restart it without cycling the Device
and without breaking the terminal session. In the terminal session (see Section VII), abort the current
program by pressing Ctrl+C and then press Ctrl+D at the Python interactive prompt (REPL). This will reset
the interpreter, and after reset, boot.py and main.py will be executed. You can reset the interpreter with
Ctrl+W instead of Ctrl+D to skip executing of main.py at startup.
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Appendix A. Troubleshooting

Situation

Possible cause and correction

No LED signals

1.LED is controlled by user program. Switch off the Device
(disconnect the USB cable and switch off the NMEA 2000 network), and
then switch it on again. For one second after switching on, the Device’s
LED should show a short green signal. All subsequent LED signals can be
turned off by the user program. Contact your software supplier.

2. Power supply failure. The Device can be powered from USB or
NMEA 2000. If there is no LED signal after switching on the Device,
neither from USB nor from NMEA 2000, it may mean that internal circuits
of the Device are damaged and the Device is broken. Otherwise, check and
clean the Device’s contacts, try to replace the USB or NMEA 2000 cable,
making sure that the cables are properly connected at both ends.

Chaotic or unrecognized
LED signals

The LED can be controlled by a user program. Contact your software
supplier for details. Perform a software reset (see Section VIII) with
Ctrl+W (to avoid running main.py on startup) to check the LED signals.

0dd behavior of the Device,
even when the user program
is terminated

The program can use callbacks, which means that its code can still be
executed (control LED signals, read and send messages) when it’s main
cycle is interrupted and the user can type commands in the terminal.
Perform a software reset (see Section VIII) with Ctrl+W (to avoid running
of main.py on startup) to check the behavior of the Device.
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Table 3 continued

Situation

Possible cause and correction

Application or  terminal
program cannot open Device
serial port

1. Driver problem. If you have connected the Device to a new USB port,
re-connect it to the previously used port. Check that the USB device is
correctly connected and recognized (see Section III).

2, Software problem. Serial ports are not intended to be used by multiple
applications at the same time. Close all applications that can use the Device
port. In Linux, check the modem manager settings (after connection, it can
open new ports for one minute and the port is not available for use by other
applications at that time). Try to reconnect the Device.

Although  the  terminal
program can access the COM
port, REPL does not respond
to any key press. Software
reset does not work.

1. REPL is controlled by the user program. The program can request
input from the terminal program. Typed characters are not displayed in
this case. Contact your software supplier.

2. The Device is stuck in an endless loop. The user program may
cause the machine to get stuck in an infinite loop. Try to remove the files
boot.py and/or main.py from the disk. Don't forget to back up the files to
a safe location.
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Appendix B. Supported NMEA 2000 Messages

This appendix contains messages used in service communication with other devices on the network.
«No» in the table below means that the Gateway will not process or send these messages during service
communication with other devices. Note that service communications are not affected by user program.

Message Receive Transmit
1SO Acknowledgment, PGN 59392 (0xE800) Yes Yes
1SO Request, PGN 59904 (0xEA00) Yes No
ISO Transport Protocol (DT), PGN 60160 (0xEB00) Yes No
ISO Transport Protocol (CM), PGN 60416 (0xEC00) Yes No
1SO Address Claim, PGN 60928 (0xEE00) Yes Yes
ISO Commanded Address, PGN 65240 (0xFEDS8) Yes No
NMEA Group Function, PGN 126208 (0x1ED00) Yes Yes
PGN List (Received / Transmitted), PGN 126464 (0x1EE00) No Yes
Heartbeat, PGN 126993 (0x1F011), see Note 2 No Yes
System Time, PGN 126992 (0x1F010) Yes No
Product Information, PGN 126996 (0x1F014) No Yes
Configuration Information, PGN 126998 (0x1F016) , see Note 3 No Yes
GNSS Position Data, PGN 129029 (0x1F805) , see Note 3 Yes No
Local Time Offset, PGN 129033 (0x1F809) , see Note 3 Yes No
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Note 1:

Note 2:

Note 3:

NMEA 2000 Device Instance, System Instance, Installation Description Field 1 and
Installation Description Field 2 can be changed with PGN 126208. It may be supported
by some models of chart plotters or this can be done with professional PC software
(with a hardware connector to the NMEA 2000 network). If you have Yacht Devices
NMEA 2000 Wi-Fi, USB or Ethernet gateways or routers, you can download our
free CAN Log Viewer software (runs on Microsoft Windows, Mac OS X and Linux) at
http://www.yachtd.com/downloads/.

The «Equipment Status» field of the Heartbeat message is controlled by the user program
(class NMEA2000, method equipment(), see the link to library documentation in
Section VII).

These messages are used for real time clock synchronization (class NMEA 2000,
method rte(), see the link to library documentation in Section VII). The RTC can also be
synchronized by NMEA 0183 ZDA and RMC sentences.
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Appendix C. Device Connectors

V+, V- - Battery 12V; CANH, CANL - NMEA 2000 data;
SCREEN - Not connected in the Device.

V- | CANH
SCREEN | ‘ Ve
CANH CAN L
CAN L Ve
V+ SCREEN
SeaTalk NG NMEA 2000
Connector Connector
Female Male

Figure 1. NMEA 2000 connectors of YDPG-01R (left) and YDPG-01N (right) models

The USB connector (type Mini-B female) and NMEA 0183 wires are shown in Figure 1 in the Section I.
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NOTES
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