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1. Introduction

This is a PICAN-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 (I2C) 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.

1.1.Features

CAN connection via Micro-C connector

e 120Q terminator ready
e SocketCAN driver

o appears as can0 to application
e NMEA 0183 (RS422) via 5-way screw terminal
o appears as ttyS0 to application

LED indicator (GP1022)

Optional 3A SMPS.

Qwiic (I2C) connector for extra sensors

Compatible with OpenCPN and Signal K
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2. Hardware Installation

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

1.2.NMEA 2000 CAN-BUS Connection
The CAN-bus connections are made via J1 a 5 pin Micro-C connector.

NMEA 2000

@120 CAN-BUS -
J1 Function ) CANL
1 Shield @ o (4 CAN_H
2 +12v 33
3 GND esceo 13
4 CAN_H
5 CAN_L

SK Pang Electronics Ltd © 2021
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1.3. NMEA 0183 (RS422) Connection
The NNEA 0183 (RS422) connection are made via ]J3 a Sway screw terminal.

J3 Function

1 GND Maiza ores

2 IN + o

; - AL
4 OUT - eceenl FIE
5 OUT +

1.4.120Q2 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.

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

1.6.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.

1.7.Qwiic (12C) Connector J4
J4 is a Qwiic (I2C) connector. The I2C bus can be use for extra sensors.

".O .l-l

) K liediad e )
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Qwiic (12C) Connector
for extra sensors
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3. Software Installation
If you want a simple installation of OpenPlotter / Signal K then use a pre-configure SD
image instead.

Download the 2020-12-16-OpenPlotter-v2-Starting-img.zip from

https://cloud.openmarine.net/s/sL.9doDML7P4CQDo

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.

Raspberry Pi

Operating System SD Card

CHOOSE 0S CHOOSE SD CARD

Then click Use custom.

SK Pang Electronics Ltd © 2021
www.skpang.co.uk
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Operating System X

reircuvtyariniy Uo Suppul iy ruuT yaiiiniy SysSieiis!

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.

SK Pang Electronics Ltd © 2021
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The first boot will take some time. You can set new password and system language.
Next we need to add entries to config.txt

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
dtoverlay=spi-bcm2835-overlay

Press CTRL-x to save and exit.

Next we need to configure the UART by:

sudo raspi-config

Select 5 Interfacing Options, P6 Serial

“Would you like a login shell to be accessible over serial ?” Select No.

Would you like a login shell to be accessible over
serial?

“Would you like the serial port hardware to be enabled ?” Select Yes.

SK Pang Electronics Ltd © 2021
www.skpang.co.uk
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Would you like the serial port hardware to be enabled?

Select finish and reboot the Pi.

1.8.Installing CAN Utils
Install the CAN utils by:

sudo apt-get install can-utils

1.9.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.

SK Pang Electronics Ltd © 2021
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candump can0

You should see something like this:

piCopenplotter: sudo /sbin/ip link set can® up type can bitrate 250000
piCopenplot 3 candump can@
can@ 15FD0634 [8]1 FF FF FF CE 73 FF FF FF
can@ 15FDO734 [8] FF C1 CE 73 FF 7F FF FF
can@ 15FD0634 [8]1 FF FF FF CE 73 FF FF FF
can® 15FDO734 B3] FE @l G2 78 FF 75 FF BF
can@ 15FD@834 [8] FF @@ 01 CE 73 FF FF FF
can@ 15FDOC34 [8] FF @0 01 oC 86 04 FF FF
can@ 15FD0634 [8]1 FF FF FF CE 73 FF FF FF
can@ 15FD0O734 &1 B @l Oz 78 FE 78 FF FF
can@ 15FD0634 [8]1 FF FF FF CE 73 FF FF FF
can@ 15FD@734 [8] FF C1 CE 73 FF 7F FF FF
can@ 15FD0634 el FFFFE FF ©E 78 FF FE R
can@ 15FD@734 [8] FF C1 CE 73 FF 7F FF FF
can® 15FD0634 [8] FF FF FF CE 73 FF FF FF
can@ 15FD@734 [8] FF C1 CE 73 FF 7F FF FF
can@ 15FD0834 [8] FF 00 01 CE 73 FF FF FF
can@ 15FDOC34 [8] FF @0 01 oC 86 04 FF FF
can@ 15FD0634 [8] FF FF FF D4 73 FF FF FF
can@ 15FD@734 [8] FF C1 D4 73 FF 7F FF FF
can®@ 15FD0634 [8] FF FF FF CE 73 FF FF FF
can@ 15FD0O734 [8] FF C1 CE 73 FF 7F 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 canO type can bitrate 250000
up /sbin/ifconfig can0 up
down /sbin/ifconfig can0 down

Press CTRL-x to save then exit.

SK Pang Electronics Ltd © 2021
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4. Starting OpenPlotter

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

1.10. 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:

SK Pang Electronics Ltd © 2021
www.skpang.co.uk
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On the Pi click OpenPlotter, Serial:

!,] @ &3 g E N 2 pi@openplotter_ ~
@ Internet >

m Sound & Video >

OpenPlotter > CAN Bus

@ Help > Check system

Preferences > (] Dashboards
«" Run...
. Shutdown...

e Network

Y Settings

JB- Signal K
L Signal K Installer
g XyGrib GRIB file viewer

Serial 2.2.1 v A X
- Y
X S - < 4.
Help Settings UART Refresh T
, Devices | <Connections |
USB port  device jdev/ alias /dev/ vendor product serial remember i
fe21504... ttyso 1 Apply
]
Remove

alias data

| 4— 3- Select NMEA 0183

/dev/ttyOP_  gps

Remember devicglRy vendor, product, serial)
*) Remember port (pojton on the USB-hub)

2. Enter gps as alias 4
1. Select ttySO
2. Enter gps as alias
3. Select NMEA 0183 as data

4, Click Apply

Wait until the changes has been applied. The configure the connection:

SK Pang Electronics Ltd © 2021
www.skpang.co.uk
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dd to §ignﬁa_le;jz,z1 S

2. Click Add

X 3

-« 0 Adding connection for device: ttyOP_gps
Help Seti#ihgs UART Refresh e NMBg;BSg!ggt Bgud_ Bate
, Devices Connections ID:gps
- Serial port: /dev/ttyOPy
N 2 o Baud Rate: | 4800 .

Add to Signal K Add to CAN Bus Add to GPSD Ad
Press AUTO to create a connection in Signal K using the

device /dev/ alias /dev/ data connection settings above.
ttyS0 ttyOP_gps NMEA 0183

1. Select ttyS0

Press MANUAL if you need to add special settings.

exists in OpenCPN:

Protocol: Signal K AUTO
Address: localhost

DataPort: 3000

Automatic server discovery: not

Cancel MANUAL AUTO

Select Connections
Click Add to Signal K
Select Baud Rate

4, Click AUTO.

i Dl

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

Serial 2.2.1
X 4 - o
Help Settings UART Refresh
v Devices | <Connections ’
V. 2 8} I

Add to Signal K Add to CAN Bus Add to GPSD Add to Pypilot
device /dev/ alias /dev/ data connection ID bauds /
il
Remove

Signal K server restarted

Now start OpenCPN:

To get data in OpenCPN, make sure this netwr430|el ick

SK Pang Electronics Ltd © 2021
www.skpang.co.uk
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‘ @ &= g & pl@Openploﬁert ~

1. Start OpenCPN

Wastehaclkat

w & & W &

Options

TOpenCPN 524

?;(thions —

OpenCPN 5.2.4

S oisplay Chars W
General 3. Click Connections

hips User Interface Plugins

= Filter NMEA Course and Speed data  Filter period (sec) |1

Show NMEA Debug Window
Format uploads for Furuno GP3X

Use Garmin GRMN (Host) mode for uploads

Use magnetic bearings in output sentence ECAPB

¥l Data Connections

&) v Enable Type Direction Protocol Network Address Network Port Priori
Network Input Signal K localhost 3000 1
Comment:
a
181
/ 4. Click Add Connections
Add Connection
Input filtering
OK Cancel Apply

W

Start OpenCPN
Click Options
Click Connections
4, Click Add Connections

Next configure the new connections:

“

B & @& W &

Display Charts Ships User Interface Plugins

Con new connection

e Serial Network /

DataPort  /ev/ttyS0 - ttySO |

Protocol MEA 0183
User Comment

' Control checksum

Input filtering
e Accept only sentences

Baudrate 4800

. Priority 4 -

2. Select ttyS0

Use Garmin (GRMN) mode for input

Output on this port (as autopilot or NMEA repeater)

B 3. Click Apply

m

Ignore sentences

OK Cancel

ol =

Apply I

SK Pang Electronics Ltd © 2021
www.skpang.co.uk
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1. Select Serial
2. Select ttySO
3. Click Apply

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

NMEA Debug Window v oA X
21:09:20 (Serial:/dev/ttyS0) SGPGSV3,3,10,29,66,064,36,3,6219,36*7A<0x0D><0x0A> -
21:09:21 (Serial/dev/ttyS0) SGPLL,5145.27373,N,00004.59881,E21020.00 A A*6F<0x0D><0x0A>
21:09:21 (Serial:/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,210921.00,5145.2736,N,000045988,E,1,08,1.07,70.4,M 45. 5‘M,,’I

Filter
= Legend
[l Vesseoe accepted Pause
[ et message fkered. output message fiered and dropped g! Baw datg
[ 7ot Messaoe fitered and dropped Copy from gps sx

[l Ovteut Messace

. Information Message or Message with errors

1

+ Show NMEA Debug Window * 3. c“ck check box

Format uploads for Furuno GP3X

Use Garmin GRMN (Host) mode for uploads Ag ai n to rem(}ve
Use magnetic bearings in output sentence ECAPDdebug Wi ndOW

W Enable Type Direction Protocol Network Address Network Port P
Network Input Signal K localhost 3000
Comment:

W Enable Type Direction Protocol Serial Port  Baudrate Priority
Serial Input NMEA 0183 /dev/ttySO 4800 1
Comment:

4-Click-Apply———

Add Connection

Input filtering
Output filtering

oK Cancel Apply

Click check box to bring up debug window

This will show the raw gps data received

Click check box again to remove debug window
Click Apply

1.
2.
3.
4,

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

dialogue box:

Serial 2.2.1 v oA X
~
X XN - <
Help Settings UART Refresh
] Devices <Connect|ons
& (6) !
Add to Signal K Add to CAN Bus Add to GPSD Add to Pypilot
device /dev/ alias /dev/ data connection 1D bauds
Edit
1]}
Remove
1. Select ttyS0
2, Click Remove
Signal K server restarted 4|

1. Select ttySO
2. Click Remove

SK Pang Electronics Ltd © 2021
www.skpang.co.uk
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The close the Serial dialogue box and open it again. You should see:

X . e s,

Help Settings UART Refresh

v Devices | <Connections ‘
s ) 7

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

device /dev/ alias /dev/ data connection ID bauds y
ttyS0 ttyOP_gps NMEA 0183 Edit
ttySso NMEA 0183 OpenCPN 2 4800 m'
Remove
4

Start OpenCPN again, you should then see:

v A X

® il

1. GPS]lock’

02040509161825262

5145. & N
000 04 ™" E

2. ClickiDashboard

1. GPSlock
2. Click Dashboard

SK Pang Electronics Ltd © 2021
www.skpang.co.uk
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1.11. Configure 12C for BME280 Sensor
The Sparkfun BME280 sensor can provide barometric pressure, humidity, and
temperature to the Raspberry Pi.

The default address on the board is 0x77 but this gives a problem to Signal K
application. This can be solved by changing it to 0x76. To do this cut the track on the
0x77 address solder bridge then solder the bridge for address 0x76. This will change
the board address to 0x76.

Now we need to install driver:

' (‘P\;} &3 Z; N % %‘Settings 262

(i?; Internet

m Sound & Video >

? Graphics >

rs\: Accessories > 1. Click Q:gnj!uotter
I OpenPlotter > CAN Bus

@ Help > Check system

, (%) Dashboards

Preferences

g Network

F5 ovencen 2, Click Settings
ﬁ OpenCPN Installer
’ Serial

- Signal K
@ Signal K Installer

XyGrib GRIB file viewer

1. Click OpenPlotter
2. Click Settings

Now install the 12C Sensors:

Settings 2.6.2 v oA X
< - :
Help Autostart Check system
1. Click Refresh
.i;OpenplonerApps | (© General Settings ‘ ' Raspberry Settings | /
ol &> © [s]

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. Click Install L
(O OpenCPN Installer 2.2.3-stable 2.2.3-stable Uninstall
(® xyGrib 1.2.6-1 1.2.6-1
(O signal K Installer 2.3.0-stable 2.3.0-stable oo
(© Dashboards 2.2.3-stable 2.2.3-stable
(O Network 2.1.4-stable 2.1.4-stable
O seral 2. Select 12C 2.1stable 2.2.1-stable
@ cansus Sensors 2.2.1-stable 2.2.1-stable
& Pyilot 2.1.1-beta
‘ Moitessier HAT 2.4.2-stable
|2c Sensors 2.2.1-stable
- . — BENSSNRm———

SK Pang Electronics Ltd © 2021
www.skpang.co.uk
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1. Click Refresh
2. Select12C Sensors
3. Click Install, then yes

Now start the 12C dialogue box:

& =:[]f,s  [ecaa
(ﬁ) Internet >

[lf Sound & Video >
? Graphics >
@ Accessories , 1. Click OpenPlotter;

OpenPlotter > CAN Bus

@ Help > Check system 2. Click I12C

Preferences > Dashboaris‘
\’Z Run...

g Network

. Shutdown... !g OpenCPN

3 Bl OpenCPN Installer
v Serial

?\ Settings
B Signal K

L Signal K Installer

XyGrib GRIB file viewer

Now configure the BME280 sensor:

12C 2.2.1 v A X
o v
%S * 2 <
Help Settings 12C Addresses Refresh

1. Click Add

!Sensors \
w Sensor
Add 12C sensor v X !

Supported sensors Detected addresses Add

< Connections

g |

o>

BME280 v 0x76 v !

SemngS\ 0 155 6 789abcdef g
2. Select BME280 | ;__3:Select'0x76:

L
]

i I 4. Click OK

o

Edit

Cancel oK

SK Pang Electronics Ltd © 2021
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SK Pang electronics

PiCAN-M Rev B 2.0

Click Add
Select BME280
Select 0x77
Click OK

BN

Now we need to add the missing temperature reading:

12C2.2.1 v A X
X N % <
Help Settings 12C Addresses Refresh
1. Select temperature
Connecti 3 -
'-Sensors -(: onnections | < ’ /i

Address Magnitude  Signal K key Rate Offset Raw Sensor¢

0x77 pressure i e tside.pressure 1.0 0.0 no {} Add

0x77 temperature

0x77 humidity envi iveHu... 1.0 0.0 no {} w

Remove

Edit BME280 - temperature
Signal K key

Add raw values

Rate (seconds) Settings

1.0 v

Edit
| Edit

2. Click Edit

— Offset

3. Click Edit

Cancel OK

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

Now add the temperature key:

262.2.1 S
] X : (s

Help Settings 12C Addresses. Refresh
Select Signal K key v x

Properties Add

Groups Keys .
~mrl-iSelect.environment

design inside.relativeHumidity E
. p— Remove
electrical inside.temperature
mode .
navigation outside .

Edit
notifications outside.airDensity 2' SeIeCt InSIde'temperature !
performance outside.apparentWindChillTemperature
propulsion outside.dewPointTemperature

Temperature

Units: K
Replace * (allowed characters: 0-9, a-z, A-Z) 3_ clic o Replace
Selected key | environment.inside.temperature x

OK Cancel

Cancel OK k —Ea \:IiCK/ g,\:

Vessel | self - Refresh = ———

SK Pang Electronics Ltd © 2021
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Select environment
Select inside.temperature
Click OK

Click OK

BN

Now connect BME280 to Signal K:

12C2.2.1 v A X
X X : <
Help Settings 12C Addresses Refresh
Msersors | <connecti°ns§L- 1. Click Connections
Sensor Port SK connection ID . 4
o
2. Select BME280 P

3. Click Add Connection Edit connection

Remove connection

1. Click Connections
2. Select BME280
3. Click Add Connection

Now open Signal K Dashboards:

} !w @ R E N % @SignaIK Instrumentpa...
@ Internet 4

m Sound & Video > :
_ 1. Click:OpenPlotter:
? Graphics > -
:s% Accessories 2. glle Dashboards
OpenPlotter CAN Bus
@ Help > Check system
Preferences

% Run...

e Network

. Shutdown... -?"; OpenCPN

L}'ﬁ OpenCPN Installer
§ Serial

4B signal K

@ Signal K Installer
XyGrib GRIB file viewer

Q\ Settings

SK Pang Electronics Ltd © 2021
www.skpang.co.uk
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Now open Instrument Panel:

Dashboards 2.2.3 v A X
SP
X -4 <
Help Settings Refresh
@ awps | @processes |7 | 1. Select Instrument Panel
Name status
Instrument Panel installed Edit
Sail Gauge installed ®
Kip not installed )
Node-Red Dashboard not installed o @@ open |4
Influxdb/Chronograf/Kapacitor not installed ZJLAICKUpen Py
Grafana not installed
Install
©
Uninstall
A

1. Select Instrument Panel
2. Click Open

In Signal K open Customise Display (spanner symbol) :

SignalK Instrumentpanel - Chromium

| & SignalK Instrumentpanel x | +

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

el o

environment.outside.pressure

1006...

environment.inside.temperature

285 -

environment.inside.relativeHumidity

41.7 .

1. Click Spanner

1. Click Spanner

SK Pang Electronics Ltd © 2021
www.skpang.co.uk
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Now configure the signals:

& SignalK Instrumentpanel x | +

& 5 C @ localhost:3000/@signalk/instrumentpanel +* B 9O » 6O
a8 o + ©) (VN )
Customise Display = ~ 5. Click

New Paths Display Base paths shown | ~ on grid Hide all paths = Show all paths

Current layout name: default

Show on grid Edit Show on grid Done Show on grid Edit
environment.outside. pressure un IVE s al environment.inside_relativeHumidity
1 O 0 6 hPa [+]environment.inside.temperature 40 . 6 -
(no_source)
environment.inside.temperature - I_ k E _t/D
1. Click Show on grid 24.1 2.4. Click Edit/Done
o . (o]

Kshowin Cwv

© Digtal 3. Select unit
) Analog

Click Show on grid

Click Edit

Select unit to suit

Click Done. Repeat for all 3 readings
Click eye symbol

AR

Now you should see all 3 readings on the panel:

SignalK Instrumentpanel - Chromium v oA X
& SignalK Instrumentpanel x | +
& > C @ localhost:3000/@signalk/instrumentpanel * H 9 % O
avfd o o 2D

environment.outside.pressure

1006...

environment.inside.temperature

24.2 .

environment.inside.relativeHumidity

40.7 .

Signal K Instrument Panel version 0.17.1

SK Pang Electronics Ltd © 2021
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1.12. Configure NEMA 2000
We will a wind speed sensor and a temperature sensor from Yacht Devices Digital
Thermometer NMEA 2000 YDTC-13N.

8@ =dLs
@ Internet >

T sound & video > 1. Click OpenPlotter

2. Click CAN Bus

Check system

Nl Dashboards

Preferences
Zrun, W

g Network

. Shutdown... ?; OpenCPN

‘? @| OpenCPN Installer
v Serial

e

4 Signal K
L Signal K Installer
XyGrib GRIB file viewer

‘l‘ Settings

1. Click OpenPlotter
2. Click CAN Bus

Now configure CAN bus:
CAN Bus 2.2.1 v oA X
) 3
X X T & <
Help Settings CAN-USB Setup SK - NMEA 2000 Refresh
I can-uss | § slcand | Wlmce2sis *— 1. Click MCP2515
= ey .
Add MCP2515 device Remove MCP2515 device Check device traffic
Connection Oscillator Interrupt Interface SK connection ID a3
SPIO CEO 16000000 GPIO 25 can0 At ConnerTtion

Edit Connection

2. Select SPI0 CEO 3. Click Add Connection

1]}
Remove Connection
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1. Click MCP2515
2. Select SPIO CEO
3. Click Add Connection

Wait for Signal K to restart.

Check CAN-bus traffic:

%, ‘l\, ~1'r N 2 s
Help Settings CAN-USB Setup SK - NMEA 2000 Refresh
G canuse | g sicand | Glimcpzsis 2. Click Check device traffic
m W e
Add MCP2515 device Remove MCP2515 device Check device traffic
Connection Oscillator Interrupt Interface SK connection ID
SPIO
1. Select SPI0 CEO e

ve Connection

3NCAN:=bus traffic

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

If you see CAN-bus traffic that means the board has been configure correctly.

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

SignalK Instrumentpanel - Chromium

& SignalK Instrumentpanel x | +

& 2> C @ localhost:3000/@signalk/instrumentpanel/?layout=default

JRNEE BN

& Apparent Wind Environment.outside.pressure
0 4
30 30 5 mmHg
- 60 60 _ environment.inside.temperature
—90 90—
- _ 120 mls 120\\ environment.outside.temperature

7 150 150
/ 180 \
[S)S) ¢

4/6 shown paths on grid

SK Pang Electronics Ltd © 2021
www.skpang.co.uk

25



