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Important Information



Product name PiCAN-M with NMEA 0183 and NMEA 2000 Connection
Model number RSP-PICAN-M
Manufacturer SK Pang Electronics Ltd

Introduction

This is a PiICAN-M with NMEA 0183 and NMEA 2000 Connection. The NMEA 0183 (RS422) is via a 5 way screw
terminal. The NMEA 2000 is via Micro-C connector.

Extra sensors can be connected via the Qwiic (12C) connector.

Optional 3A SMPS. The 12v from the NMEA 2000 network can be use to power the PiCAN-M and the Raspberry
Pi.

Easy to install SocketCAN driver. Programming can be done in C or Python.

Features

« CAN connection via Micro-C connector

« 120Q terminator ready

o SocketCAN driver
o appears as can0 to application

« NMEA 0183 (RS422) via 5-way screw terminal
o appears as ttySO0 to application

« LED indicator (GPIO22)

« Quwiic (12C) connector for extra sensors

o Optional 3A SMPS.

o Compatible with OpenCPN and Signal K



NMEA 2000

CAN-BUS
NMEA 0183 -~ A St
(RS422) A T
IN ouT 0 0

+
l i T T (3) GND (4) CAN_H

=
-
! L L e v :

LED (GPIO 22)

Optional 3A SMPS
to power the Pi from
the 12v line

(AARERRLL)

Qwiic (12C) Connector

for extra sensors —
PICAN-HM

Rev B B6/20 wuu.skpang.co.uk o

A F F P P F F B F B S P e R R R

Hardware Installation

Before installing the board make sure the Raspberry is switched off. Carefully align the 40 way connector on top of
the Pi. Use spacer and screw (optional items) to secure the board.



NMEA 2000 CAN-BUS Connection

The CAN-bus connections are made via J1 a 5 pin Micro-C connector.

J1 Function
1 Shield

2 +12v

3 GND

4 CAN_H
5 CAN_L
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NMEA 0183 (RS422) Connection

The NNEA 0183 (RS422) connection are made via J3 a 5way screw terminal.

J3 Function
1 GND
2 IN +
3 IN =
4 OouT -
5 OuT +
NMEA 0183
(RS422)
IN  ouT
+ = = +
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120Q Terminator

There is a 120Q resistor fitted to the board. To use the terminator solder a 2way header pin to JP1 then insert a
jumper.

LED

There is a red LED fitted to the board. This is connected to GPIO 22.

Switch Mode Power Supply (optional)

This is an optional 5v 3A module that can power the Pi. It has an input voltage range of 7v to 24v.

Quwiic (12C) Connector J4

J4 is a Qwiic (12C) connector. The 12C bus can be use for extra sensors.

Qwiic (12C) Connector
for extra sensors
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(ARRARAL)

PICAN-M
Rev B 86720 wuu.skpang.co.uk

I .

X2

Software Installation

If you want a simple installation of OpenPlotter / Signal K then use a pre-configure SD image instead.

Download the 2023-08-04-OpenPlotter-v3-Starting-stable-64bit.img from:
https://cloud.openmarine.net/s/mxrBi5K7zRj2gDg

Download and install Raspberry Pi Imager. https://www.raspberrypi.org/software/

Put a SD card in a reader and start Raspberry Pi Imager.
Click Choose OS.


https://cloud.openmarine.net/s/mxrBi5K7zRj2gDq
https://www.raspberrypi.org/software/

Raspberry Pi

Operating System SD Card

CHOOSE 0S CHOOSE SD CARD

Then click Use custom.

Operating System X

IMETErUTgannmy U SUppurtny muuT™ yannnmy sysienns:

RISC OS Pi >
A fast and easily customised operating system for ARM devices

Ik 2»

TLXOS >
30-day trial of ThinLinX's Debian-based thin client for Raspberry Pi

,_
=
-

Misc utility images
EEPROM recovery, etc.

Erase
Format card as FAT32

Use custom

Select a custom .img from your computer

Select the zip file you have just downloaded and click CHOOSE SD CARD. Select your SD card and click WRITE.



Raspberry Pi

Operating System SD Card

PI-GEN-OPENPLOTTER.ZIP APPLE SDXC READ... WRITE

Once the SD card write has finished remove it from your PC and insert into the Raspberry Pi and power up.

The first boot will take some time. You should then see a screen like this:

OPENPLOTTER

Start a Terminal and type in:

sudo apt-get update
sudo apt-get upgrade

sudo reboot



Next we need to add entries to config.ixt
Start a new terminal and add the overlays by:

sudo nano /boot/config.txt
Add these lines to the end of file:
enable uart=1
dtparam=i2c_arm=on

dtparam=spi=on

dtoverlay=mcp2515-can0,oscillator=16000000,interrupt=25

Press CTRL-x to save and exit.

Next we need to configure the UART by starting Raspberry Pi Coniguration:

' @ B m' .ﬂr &Waming
@ ntemer >

ﬁ Sound & Video ’
? Graphics ’
t'i‘.w Accessories 4
,:"D OpenPlotter 4

‘1;/ Run '__ Appearance Settings

. Shutdown... E Main Menu Editor

Mouse and Keyboard Settings

Click Interfaces tab and slide Serial Console: to off



Raspberry Pi Configuration

System Display Interfaces Performance Localisation

SSH:

VNC:

12C:

Senal Port:

@
@
SPI! (@)
@
@

Remote GPIO:

Cancel OK

Click OK and reboot the Pi.

Installing CAN Utils

Start a new terminal and install the CAN utils by:

sudo apt-get install can-utils

Bring Up the Interface

You can now bring the CAN interface up with CAN 2.0B at 250kbps:

sudo /sbin/ip link set can0 up type can bitrate 250000

Connect a NMEA 2000 device to the network and start candump.



candump can0

You should see something like this:

sudo /sbin/ip can® up type can bitrate 250000
candump can@
15FD@634 [8] FF FF FF FF FF
15FD@734 [8] FF C1 CE FF FF
15FD@634 [8] FF FF FF FF FF
15FDO734 [B] FF C1 CE FF FF
15FDe834 [8] FF 00 o1 FF FF
15FDeC34 [8] FF @0 01 FF FF
15FD@634 [8] FF FF FF FF FF
15FDO734 [8] FF C1 CE FF FF
15FD@634 [8] FF FF FF FF FF
15FD@734 [8] FF C1 CE FF FF
15FD@634 [8] FF FF FF FF FF
15FD@734 [8] FF Cl1 CE FF FF
16FDe634 [8] FF FF FF FF FF
15FDO734 [8] FF C1 CE FF FF
15FDe834 [8] FF 00 o1 FF FF
15FDOC34 [8] FF @0 01 FF FF
15FD@634 [8] FF FF FF FF FF
15FDO734 [8] FF C1 D4 FF FF
15FD0634 [8] FF FF FF FF FF
15FD@734 [8] FF C1 CE FF FF




This capture is from a Yacht Devices Digital Thermometer NMEA 2000 YDTC-13N
To automatically bring up can0 at boot up we need to edit the interface by typing in:
sudo nano /etc/network/interfaces

Add these lines to the end of file:

auto can0

iface can0 inet manual

pre-up /sbin/ip link set can0 type can bitrate 250000

up /sbin/ifconfig can0 up

down /sbin/ifconfig can0 down

Press CTRL-x to save then exit. Reboot Pi.

Starting OpenPlotter

Once the Raspberry Pi has booted up you should see a screen like this:

310 =0L/s > B

Click here to open applications menu

OPENPLOTTER

Configure GPS NMEA 0183 (RS422)

The NMEA 01832 (RS422) is connect to the Pi on UART port. This need to be enable first. Connect a NMEA
0183 GPS device to the 5 way green terminal plug like shown below:



N\ ‘
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On the Pi click OpenPlotter, Serial:



1. Select ttyS0

2. Enter gps as alias

3. Select NMEA 0183 as data
4. Click Apply

CAN Bus

~

Check system

, (%) Dashboards

2% Oettings

JB- Signal K

.ﬁ Signal K Installer

n XyGrib GRIB file viewer
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Help Settings UARTO UART2 UART3 UART4

’ Devices <Conmectnons

USB port  device /dev/ alias /dev/ vendor product serial

fe21504... ttySo

UARTS

o

Refresh

remember

1.
2. Enter gps as

alias

3. Select NMEA 0183

alias data /

/dev/ttyOP_ | gps NMEA 0183 ¥

Remember device (by vendor, product, serial)

¢) Remember port (position on the USB-hub)

Wait until the changes has been applied. Then click Connections tab:

1. Select Connections
2. Click Add to Signal K
3. Select Baud Rate

4. Click AUTO.
2. Click Add to Signal-K:::
X b - o
Help UART Refresh
‘, Devices - connections\ I gps
: Serial port: /dev/ttyOP
»" ’a" Baud Rate: 4800

Add to Signal K Add to CAN Bus Add to GPSD Ad

device /dev/ alias /dev/ data connection set[ings above.

ttySO ttyOP_gps NMEA 0183

1. Select ttyS0

exists in OpenCPN:
Protocol: Signal K
Address: localhost
DataPort: 3000

Wait until Signal K saver restart and it should look like this:

2

Automatic server discovery: not

Cancel

4.

e nie3:2Select Baud Rate

Press MANUAL if you need to add special settings.

.

Details

Apply

Remove

==

Press AUTO to create a connection in Signal K using the

To get data in OpenCPN, make sure this netwr_420le I iCk

AUTO

MANUAL

\

AUTO




X X -

Help Settings UART

v Devices <Connections

2
Add to Signal K Add to CAN Bus
device /dev/ alias /dev/ data

3 }‘53

Add to GPSD Add to Pypilot

connection

' -

ID

bauds

Edit

1]

Remove

Signal K server restarted

Now start OpenCPN:

1. Start OpenCPN

2. Click Options

3. Click Connections

4. Click Add Connections



3G qu’( o opencensaa £ options

1. Start OpenCPN OpenCPN 5.8.4

Display Charts Ships User!nte:lace Plugins 2
3. Click Connections

General
= Filter NMEA Course and Speed data  Filter period (sec) | 1
Show NMEA Debug Window
Format uploads for Furuno GP3X
Use Garmin GRMM (Host) made for uploads
Use magnetic bearings in output sentence ECAPE
Adjust communication prionties..

3 Data Connections

« Enable  Type Direction Protocol Network Address Metwaork Port List position
Network Input  Signal K localhost 3000 1

Comment;

4. Click Add Connection

Add Connection

Serial '* MNetwork socketCAN

0K Cancel Apply

Next configure the new connections:

1. Select Serial
2. Select ttyS0
3. Click Apply



1. Select Serial

Con new connection '2. Select ttyso

s Senal MNetwork

DataPort | /gey/ttyS0 - ttySO | » | Baudrate 4800

Protocol |niEA D182 - Priofity |4 =

User Comment

+ Control checksum Use Garmin (GRMN) mode for input
'

Output on this port (as autopilot or NMEA repeater)

: 3. Click Apply
Input filtering

» Accept only sentences Ignore sentences

OK Cancel Apply

This will take you back to the main Options dialogue box:

1. Click check box to bring up debug window
2. This will show the raw gps data received

3. Click check box again to remove debug window
4. Click Apply



21:09:20 (Serial/dev/ttyS0) SGPGSV3,3,10,.29 66 064,36,3,6219 36*7 A<Ox0D><0x0A> =
21:09:21 (Serial/dev/ttyS0) SGPLL 514527373 N,00004.53881,£21020.00 A A*GF <0x0D><0x0A>
21:09:21 (Senal/dev/ttyS0) SGPRMC,21921.00,A,5145.2736 N,00004.59888 E,0.081,191220_A*7<0x!
21:09:21 (Serial-/dev/ttyS0) SGPGGA 210921.00,5145.2736N,000045988 E1,08,1.07,70.4 M 45. 5_M,'l

Flter-
4 Legend
Message acoepted Pause
.Ilr st message filtered. culput message filtered and dropped 2 Raw dat_
[ e vessaoe firered and dropped Copy from gps SREa

. Output Message
. Informaticn Message or Message with errors

¥ Show NMEA Debug wm::ws 3. Click check box

Format uploads for Furuno GP3X

Use Garmin GRMN (Hos) mode oruploess A AIN O remove
Use magnetic bearings in output sentence ECAPdebug W| nd ow

[Data Connections———————————————— S ==

Network Input Signal K localhost

w4 Enable Type Direction Protocol Network Address NE‘TWOI“(PUFT.
Comment:
i Enable Type  Direction  Protocol Senal Port  Baudrate Pnomy
Serial Input NMEA 0183 /dev/ttyS0 4800
Comment: .
4-Click-Apply
| Add Connection -
(Input filtering |
|Dutputﬁlten'ng 1
OK Cancel Apply

Sometimes this does not work. If this is the case close OpenCPN go back to the Serial dialogue box:

1. Select ttyS0
2. Click Remove



(X 4 L o

Help Settings UART Refresh
§ Devices | «<_ Connections
8 s} b
Add to Signal K Add to CAN Bus Add to GPSD Add to Pypilot
device jdev/ alias /dev/ data connection ID bauds .
Edit
il
Remove
1. Select ttyS0
2, Click Remove
Signal K server restarted y

The close the Serial dialogue box and open it again. You should see:

X - 4 L o
Help Settings UART Refresh

v Devices <Connections

¥ 2 4 b7

Add to Signal K Add to CAN Bus Add to GPSD Add to Pypilot

device /dev/ alias /devy data connection ID bauds :
myso WOk ops & NMEAOSS @ i
ttySo NMEA 0183 OpenCPN 2 4800 il
Remove
Y

Start OpenCPN again, you should then see:

1. GPS lock
2. Click Dashboard
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2. ClickiDashboard

Configure 12C for BME280 Sensor

The Sparkfun BME280 sensor can provide barometric pressure, humidity, and temperature to the Raspberry Pi.

Now we need to install driver:

1. Click OpenPlotter
2. Click Settings



1. Click OpenPlotter

CAN Bus

Check system

';) | Dashboards

gt Network

& !g OpenCPN 2 Click SGJ_LIHQ

. Shutdown ?; OpenCPN Installer

v Serial

J- Signal K

s Signal K Installer
m XyGrib GRIB file viewer

Now install the 12C Sensors:

1. Click Refresh
2. Select I12C Sensors
3. Click Install, then yes. Wait until install is finished.

S



Settings

Igp Checl: System
| 1. Click Refresh
¢ openPlotter Apps | (O General Settings ' Raspberry Settings | >
; e # o
Add Sources Update Candidates Install all available updates Refresh
Name Installed Candidate Pending tasks ©
(O settings 2.6.2-stable 2.6.2-stable Install
(® Documentation 2.0.11-dev 2.0.11-dev 3_ C|ick Install *
(O OpenCPN Installer 2.2.3-stable 2.2.3-stable Uninstall
(O xyGrib 1.2.6-1 1.2.6-1
(O signal K Installer 2.3.0-stable 2.3.0-stable Open
(O Dpashboards 2.2.3-stable 2.2.3-stable B
(O Network 2.1.4-stable 2.1.4-stable Changtle Log
O seral 2. Select 12C 2.2.1-stable 2.2.1-stable
O cansus Sensors 2.2.1-stable 2.2.1-stable
@ ryvilot 2.1.1-beta
‘ Moitessier HAT 2.4.2-stable

12C Sensors

Done

Now start the 12C dialogue box:



$® = . f" 2 c22
@E) Internet

'Tﬂ" Sound & Video >

? Graphics >

3 Accessornes » 1: Guck_ Open_P!ott_e!.

OpenPlotter > CAN Bus

> Check system 2. Click !20

; F_, Dashboaris i

&,., Network

fﬂ OpenCPN

rOpenCPN Installer
, Serial

""‘ Settings
- Signal K

s Signal K Installer

XyGrib GRIB file viewer

1. Click Approve. This will bring up Signal K.



X X : s & 8 ®
Help Settings 12C Addresses Refresh Approve Reconnect Rescue
.Sensors ik |
Name Address Channel Magnitude Signal K key Rate Offset Scalin .
Add
W
1.- GHGKAPPVQV'E Remove
Edit

The access request must be aproved with read/write permission in Signal K administrator. Press "A... /4

1. Type in admin
2. Typein 1234
3. Click Enable



4 Signal K Server K-

& = C @ localhost:3000/admin/#/security/access/requests

On the Signal K webpage:

1. Click and select OpenPlotter 12C.

2. Type in NEVER.
3. Select Read/Write.
4. Click Approve.

J- Signal K

Enable Security

Create an admin account

2 ann <fg— 1. admin

& | ~
™ 2. 1234
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B SignalK

= Access Reguests

Identifier Description

23a5a3f5—90f542eb-b4ca-a?c&e061?95\ OpenPlotter 12C
1. Click

= Request

Identifier 23a6a3f5-90f5-42eb-b4ca-a7c8e0df798e

Description OpenPlotter 12C

2. NEVER
?Tﬁ:iﬂcaﬁon NEVER (

Exmaples: 60s, 1m, 1h, 1d, NEVER

pemsions["reaane <l 3. Select Read/Write

W 4. click

Now configure the BME280 sensor:

1. Click Add

2. Select BME280
3. Select 0x77

4. Click OK

Source IP

b |



% 3 v
X ‘l\ x 0
Help Settings 12C Addresses Refresh

_—
!Sensors <>

Name Address Channel Magnitude Signal K key

v/ 2 &

Approve Reconnect Rescue

Rate Offset Scalin -

Add 12C sensor

Supported sensors
BME280

Setti

2. Select BME280

Now we need to add the missing temperature reading:

1. Select temperature
2. Click Edit
3. Click Edit

h 4

Add
1. Click Add
v A X
Detected addresses Multiplexer channel
0x77 4 No multiplexer s
23456789abcdef

00: e
0t e e
20:-3.-Select 0x77-- - - -
Ty i S R LR USSR s
AD e s s 7
e L T S ' gt
o774 Click OK
JOis e g

Cancel

OK

TT

H .
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Help Settings 12C Addresses
-Sensors [ |
Name Address Channel Magnitude
0 BME280 0x77 pressure

2 BME280 0x77

Signal K key

Add raw values

Rate (seconds)

10 0w
. Offset

0.0

Scaling factor

1

Now add the temperature key:

1. Select environment

2. Select inside.temperature
3. Click OK

4. Click OK

L4
v

temperature

Settings

12C 3.3.12

0 - temperature

Cancel

®

Rescue

Rate Offset Scalin .

's] 8 V. 2
Refresh Approve Reconnect
Signal K key

environment.outside.pressure 1.0 0.0

OK

Add

Remove



12C 3.3.12 v A X

X p

Help Settings
‘ -Sar\so;s K3 Vessel | self - Refresh
Name Address Cl Groups Keys Properties
oot = communication  ins{deSglectrenviroment
design insjge.dewPoint
|z ANES ot electrical side.heatindexTemperature
inside.illuminance
navigation inside.pressure 2, SEIBOt InSIde-temperature
signal K key notifications inside.relativeHumidity
performance
PP o .pmpufsinn mode
Rate (second | Temperature
1.0 Units: K
Offset Replace * (allowed characters: 0-9, a-z, A-2Z) Replace
0.0

Selected key environment.inside.temperature

ling f; -
5':3 i m. | 3.Click OK ~—gys. S

&

' 4. Click OK
cancel oK *‘—

Now open Signal K Dashboards:



CAN Bus

Check system

v Serial

"}‘ Settings
- Signal K

s Signal K Installer
n XyGrib GRIB file viewer

Now open Instrument Panel:

1. Select Instrument Panel
2. Click Open



Help - 19 Refresh

"@-Apps ﬂ ;Processes |

1. Select Instrument Panel

L L

status 4

Name

Instrument Panel installed

Click:Open -
NodeRedDashboard  notinstlled O
RN R T RO SR S e o
ihopsoss2x 0 wetistalled lonly forsabi) ]
Install

*

Uninstall

In Signal K open Customise Display (spanner symbol) :

1. Click Spanner

™ SignalK Instrumentpanel x | +

€& 2> C @ localhost:3000/@signalk/instrumentpanel/

e\l o

0/4 shown path on grid

Signal K Instrument Panel version 0.24.0

Now configure the signals:

Click Show on grid

Click Edit

Select unit to suit

Click Done. Repeat for all 3 readings

o > 0 bp o~

Click eye symbol



a8 0‘+ @
ise Di - 5. Click

Customise Display

New Paths Display Base paths shown ~ on grid Delete all non-visible |

Current layout name: default
B Showongrid Delete Edit Showongrid  Delete Done Show on grid Delete Edit (| Show on grid (] Delete Edit

environment. outside pressure validation.[2C

\44 e R 100663, -4ee1-b899

(OpenPlotter.|12C.BME280)

environment.inside temperature

1. Click Show on grid 25 9 2. 4. Click Edit / Done

Cc
[_] Hide label when menubar disappears
K show in
® Digital
' Analog 3. Select unit
3/4 shown paths on grid

Signal K Instrument Panel version 0.24.0

Now you should see all 3 readings on the panel:

“ SignalK Instrumentpanel x | +

> @ @ localhost

environment.inside.relativeHumidity

40.2 .

environment.inside.temperature

26.8 .

environment.outside.pressure

100662..

Signal K Instrument Panel version 0.24.0

3/4 shown paths on grid

Configure NEMA 2000

We will a wind speed sensor and a temperature sensor from Yacht Devices Digital Thermometer NMEA 2000
YDTC-13N.

1. Click OpenPlotter
2. Click CAN Bus



Preferences

| Run...

Now configure CAN bus:

1. Click MCP2515
2. Select SPIO CEO
3. Click Add Connection

» &= Check system

, (7 Dashboards

o OpenCPN
I?ﬂ_ OpenCPN Installer
v Serial
3‘.\ Settings
J&- Signal K
.& Signal K Installer
n XyGrib GRIB file viewer
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Help Settings CAN-USB Setup SK = NMEA 2000 Refresh

‘ q';CAN-USB § slcand dlmcrasis  lllviceos
m W 1. SelectMCP2515
Add MCP2515 device Remove MCP2515 device Check device traffic

Connection Oscillator Interrupt Interface SK connection ID &
SPID CEO 16000000 GPIO 25 can0 Add Connection

2. Select SPI0 CEO / Edit Connection

3. Click Add Connection

Remove Connection

Wait for Signal K to restart.

Check CAN-bus traffic:

1. Select SPI0 CEO
2. Click Check device traffic
3. Check there are CAN-bus traffic



2 "
. T & &
Help Settings CAN-USB Setup SK - NMEA 2000 Refresh
& ' Macrss 2. Click Check device traffic
il T . (
Add MCP2515 device Remove MCP2515 device Check device traffic
Connection Oscillator Interrupt Interface SK connection ID m

\ 1. Select SPI0 CEO

Edit Connection

- 8 CANHbS Weiiiee

If you see CAN-bus traffic that means the board has been confiture correctly.
Close candump.

Open Signal K Instrument Panel and you should see the NMEA 2000 devices. Configure the units as required.



€& > C @ localhost3 nalk/instrumentpane

environment.inside.relativeHumidity

42.0 _

environment.inside. temperature

26.0 .

environment.outside.pressure

100657..

Apparent Wind

4/9 shown paths on grid

Signal K Instrument Panel version 0.24.0

Customer Support

SK Pang Electronics Ltd O 2023
www.skpang.co.uk

SK Pang electronics

Documents / Resources

SK Pang electronics RSP-PICAN-M CAN-Bus Micro-C Connector [pdf] User Guide
RSP-PICAN-M, RSP-PICAN-M CAN-Bus Micro-C Connector, CAN-Bus Micro-C Connector, Micr

0-C Connector, Connector
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