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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 ttySO0 to application

Quwiic (12C) Connector
for extra sensors

LED indicator (GP1022)

Qwiic (I2C) connector for extra sensors
Optional 3A SMPS.

Compatible with OpenCPN and Signal K

NMEA 2000
@ 412 CAN-BUS
+12v
NMEA 0183 (1) Shield
[(Rs422) °02  meant
O
M 4) CAN_H
l l T T (3) GND ¢ -
3
L L v §
R (‘ (“ ( b s LED (GPIO 22)

Optional 3A SMPS
to power the Pi from
the 12v line
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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
J1 Function @10y CANBUS
1 Shield (5) CAN_L
2 +12v @ GnD (4) CAN_H
3 GND i3
4 CAN_H S
5 CAN_L
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1.3. NMEA 0183 (RS422) Connection
The NNEA 0183 (RS422) connection are made via |3 a 5Sway screw terminal.

J3 Function
1 GND NMEA 0183

(RS422)
2 IN + oo
3 IN- wtt
4 OuT - :‘IF‘( < ;g
5 OUuT + T i

1.4.120Q2 Terminator

There is a 120Q resistor fitted to the board. To use the terminator solder a 2Zway
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.

3. Software Installation
[t is best to start with a brand new Raspbian image. Download the latest from:

https://www.raspberrypi.org/downloads/raspbian/

After first time boot up, do an update and upgrade first.

sudo apt-get update
sudo apt-get upgrade

sudo reboot

Add the overlays by:
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sudo nano /boot/config.txt

Add these lines to the end of file:

dtparam=i2c_arm=on

dtparam=spi=on
dtoverlay=mcp2515-can0,o0scillator=16000000, interrupt=25

dtoverlay=spi-bcm2835-overlay

Reboot Pi:

sudo reboot

1.7. Installing CAN Utils
Install the CAN utils by:

sudo apt-get install can-utils

1.8.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:
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pi@openplotter: sudo /sbin/ip link set can@ up type can bitrate 250000
pi@openplotter: candump can@

can@
can@
can@
can@
can@
can@
can@
can@
can@
can@
can@
can@
can@
can@
can@
can@
can@
can@
can@
can@

15FD@634 [8] FF FF FF CE 73 FF FF FF
15FDO734 [8] FF C1 CE 73 FF 7F FF FF
15FD@634 [8] FF FF FF CE 73 FF FF FF
15FDO734 [8] FF C1 CE 73 FF 7F FF FF
15FD@834 [8] FF @0 01 CE 73 FF FF FF
15FDOC34 [8] FF 00 01 OC 86 04 FF FF
15FD@634 [8] FF FF FF CE 73 FF FF FF
15FD@734 [8] FF C1 CE 73 FF 7F FF FF
15FD@634 [8] FF FF FF CE 73 FF FF FF
15FD@734 [8] FF C1 CE 73 FF 7F FF FF
15FD@634 [8] FF FF FF CE 73 FF FF FF
15FD@734 [8] FF C1 CE 73 FF 7F FF FF
15FD@634 [8] FF FF FF CE 73 FF FF FF
15FD@734 [8] FF C1 CE 73 FF 7F FF FF
15FD@834 [8] FF @0 01 CE 73 FF FF FF
15FDOC34 [8] FF @0 01 oC 86 04 FF FF
15FD0634 [8] FF FF FF D4 73 FF FF FF
15FD@734 [8] FF C1 D4 73 FF 7F FF FF
15FD0634 [8] FF FF FF CE 73 FF FF FF
15FD@734 [8] FF C1 CE 73 FF 7F FF FF

This capture is from a Yacht Devices Digital Thermometer NMEA 2000 YDTC-13N

4. NMEA 0183 (RS422) Installation
The NMEA 01832 (RS422) is connect to the Pi on UART port. This need to be enable

first.

On the Raspberry Pi type in:

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.
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Would you like the serial port hardware to be enabled?

Select finish and reboot the Pi.

Connect a NMEA 0183 GPS device to the 5 way connect like shown below:

On the Pi terminal type in:

stty -F /dev/ttyS0 raw 4800 cs8 clocal
cat /dev/ttySo0

You should now see the GPS sentences:

SK Pang Electronics Ltd © 2020
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stty —-F /dev/ttyS@ raw 4800 cs8 cloca
2 cat /dev/ttySe

AL i 00101010199.99,99.99,99.99%30
$GPGSV,2,1,07,05,13,035,22,09,06,326, ,16,41,298,,18,63,129,31%71
$GPGSV,2,2,07,20,09,144,18,21,38,192,23,31,31,200,17%4A
$GPGLL, ,,,,092953.00,V, N*x4E
$GPRMC, ©092954.00,V,,,,,,,070720,, ,Nx7C
$GPVTG, , ;411 N%30
$GPGGA,092954.00,,,,,0,00,99.99,,,,,,%65
SGPGSA, A, L, it 111111199.99,99.99,99.99%30
$GPGSV,2,1,07,05,13,035,22,09,06,326, ,16,41,298,,18,63,129,31%71
$GPGSV,2,2,07,20,09,144,15,21,38,192,24,31,31,200,17%40
$GPGLL, ,,,,092954.00,V,N*x49
$GPRMC, 092955.00,V,,,,,,,070720,, ,N*x7D
$GPVTGIIIIIIIIIN*36
$GPGGA,092955.00,,,,,0,04,4.04,,,,,,%50
$GPGSA,A,1,18,21,31,05,,,,,,+1:4.17,4.04,1.00%0E
$GPGSV,2,1,07,05,13,035,22,09,06,326, ,16,41,298,,18,63,129,31%71
$GPGSV,2,2,07,20,09,144,,21,38,192,24,31,31,200,16%45
$GPGLL,,,,,092955.00,V,N*48
Ny

5. Qwiic (12C) Connector J4

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

Qwiic (12C) Connector
for extra sensors

1!
(AAARRAL)
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6. Third Party Applications
There are many third party applications that can be use with the PICAN-M board:

e OpenCPN
e SignalK

A NMEA 0183 GPS device can be use with OpenCPN. Once there is a GPS lock you can
view your location on the map.
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Temperature reading from a Yacht Devices Digital Thermometer NMEA 2000 YDTC-
13N on Signal K instrument panel.

J& SignalK Instrumentpanel XI +

¢« 5 cC

@ localhost:3000/@signalk/instrumentpanel/?layout=default

LAY M)

\\\\\'N’Jll,’

(7 \N
Tipsin\t
North

250

' [ environment.outside.temperature

position

N 25.04312°
E 121.37435°

2032/08/09
22:16:24

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

4/29 shown paths on grid

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
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0x77 address solder bridge then solder the bridge for address 0x76. This will change
the board address to 0x76.

In OpenPlotter software, I2C. Add the BME280 sensor.

12C2.1.1 v A
/v‘w v
X XN : < V. 2 V.2
Help Settings 12C Addresses Refresh SK - NMEA 0183 SK - NMEA 2000
'Sensors <Connections < |
Name Address Magnitude Signal K key Rate Offset !
0 BME280 0x76 pressure environment.outside.pressure 1.0 0.0 Add
1 BME280 0x76 temperature environment.inside.temperature 1.0 0.0
2 BME280 0x76 humidity environment.inside.humidity 1.0 0.0 ’]
Eait
I
Remove
In SignalK software you can view the BME280 readings.
SignalK Instrumentpanel - Chromium v oA
& SignalK Instrumentpanel x | +
* B9 6

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

coG(t) nvironment.outside.pressul

ANy,
2% «
z ;l =~ environment.inside.humidit

North by East
8 position vironment.inside.temperatt

= 285

8 datefime (7 C)

A2 chnam nathe nan arid
For more information in the setup watch this video:

https://www.youtube.com/watch?v=r8CGixM118k&t=604s
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