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What is NMEA 20007
What are its physical characteristics and
limits? =

| -
Wt makes a good NMEA 2000 network?
What makes a good NMEA 2000 network
fail?

-



NMEA 2Q00 *

Marine specific network for navigation,
control, and monitoring

CAN based, similar to J1939 =«
Ugs Industrial quality cabling originally
developed for DeviceNET

Certified products, based on standard s
certification tool -

>



NI\ﬂEA 2000 Cegtification %

First certification program applicable to

recreational marine electronic products
Over 400 products"c_ertified to date

ngpose: ensure products communicate
cooperatively (plug and play)

Based on common certification tool s
Cabling components are alsg@pproved

>



NMEA 2§00

Trunk‘ _ NMEA 2000
Termlnation to/from USB
Resistor Gateway

Speed
Transducer

Drop Line Depth
Transducer
Tee Connector
Trunk Line »;a?

g

O e .
i

Compass

Battery

ks
"’ Wind

e Transducer

i Radar
4 (ARPA)
GPS

Receiver

Engine
Monitor

Trunk
Termination

NMEA 2000 i
Resistor

to/from
NMEA 0183

Gateway NMEA 0183

Instrument




FEMALE
Backbone
Connection

MALE
Backbone
Connection

Drop Connection to device (FEMALE)- Accepts drop cable.




NMEA 2Q00 *

Single backbone cable snakes throughout
the vessel

No active network infrastructure to™ail

Standardized mess&ge structure and format
“Moth generic and system specific messages

Links vessel systems together

— engines, navigation, power distribution, water
& waste, etc. e

>



NI\/IEQ 2000 = Vessel Database*
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at can you do WiLI:QIJ\/I EA 20




Pﬁysical Consfguction %

Building Blocks
Characteristics
Power Availabilit)&
Qtiger considerations




NI\/IE*A 2000 Builging Blocks %

Backbone & Drop Cables




NI\/IE*A 2000 Builging Blocks *

Mini to Micro
Adapter

Mini Backbone tlﬂ* Field Installable

w/ Micro Drop g%ﬁl ,}) Connectors

Gender




NI\/IEA 2000 Chagacteristics %

Overall:

» Capacity - 250K bits-per-second

* Interface operating,ange - 9to 15 volts
* Lagical network identities - 252

e Minimum node separation - 0 meters

e Maximum bridged backbones - 10
-

>



NI\/IEA 2000 Chagacteristics %

Each backbone:
e Length - 200 meters
— 100 meters when using light cable .
» Connected products 380
* Digp cable

— 6 meters per drop
— 78 meters total of all drops x

* Power - limited by cable size and the number of
power insertion points -~

x>




NI\/IEA 2000 Tegminology *

7

Certified Product

Power

Insertion Drop
Drop

/ Point cable Length
" 1

Power Tee
Cabl Segment §
:E:Z:fl,___:;_ | SN | | P A

Termination &/ Backbone Cable Tee Backbone Cable Tee Termination
Resistor I Resistor

t Backbone Length




gable Constiction

Shield Braid
Shield / Drain

Name
Shield
NET-L
NET-H
NET-C
NET-S




PQduct Powergsources

. Breakers in Fuse in Accordance : =i = NMEA 2000° Power
Electrical ,Accordance With | With Manufacturer's [ % £ e Isolation Interface in

Fuse in Accordance With
/ NMEA 2000 Specification
/ (May be Integral With

/
/

/ Power Tap)

B
=

Conductors Sized
for < 3% Voltage E3
Drop at Interface =GN e e T e
From Battery, Battery P il -L.@J W=

. To Other
Switch, or Other NMEA 2000%

Distribution Panel

To Other
NMEA 2000

Vi :
Devices Devices

ABYC E-11 | NMEA 2000°

Power Distribution Communications
Interface




Style
Connectors
Max Length

Capacity

Signal Wire
Gage

Power Wire
Gage

* Maximum poweer backbone segment

Cable Tyges

Light
Micro
100 meters
3 amp*

24 AWG

22 AWG

Mid
Micro/Mini
200 meters

4/8 amp*

20 AWG

16 AWG

Heavy
Mini
200 meters
8* amp

18 AWG

16AWG




NM EA 2000 Backbone %

Ir’O

ol e M ﬂj

Certified Product Certified Product Certified Product Certlﬂad Product

ol
-

NET-L
NET-S
NET-C
SHIELD

— =

3 Amp Fuses if using Light cable
8 Amp Fuses if using Heavy cable

R __:Single Point Network
~|Power Source

From Power

Cna_ [ Distribution System
RF Gnd




NM EA 2000 Backbone

/0

b = , I =

B || |8 N
MR \ |
Certified Product | _Cerﬁﬂgd S IN g Ie BaC kbO ne Certified ::zuct _

Two Segments

NET-H
NET-L
NET-S
NET-C

SHIELD —r. -
LJ ‘ J 3 Amp Fuses if using Light cable

8 Amp Fuses if using Heavy cable

Common Reference\ IPower Source

Single Point Network‘ T |S|ngle Point Network

+12v From Power

Gnd_ [~ Distribution System
RF Gnd _




- Power Soukces *x

« Battery (nominally 12.0 VDC)
— Allowed voltage drop = 1.5 VDC

 Typical power supg[y (13.8 VDC)*.r
—‘éllowed voltage drop = 3.0 VDC

e Maximum power supply (15 VDC)
— Maximum allowed voltage drop = 5.0 VDC &

-
e



%her Considgkations *x

* Products may be added to or removed from
the backbone while operational

 No daisy-chaining ensures backbone
rgmains Intact wheﬂ' removing equipment

e Two terminators required, one at each end
of the backbone x

-



I\/Iak@g the RightSelections %




Nngork Desigg.Drivers — %

* Network power distribution
— Segment voltage drop limit
— Add power Insertions points as needéﬁ

. N_;twork topology.
— Keep It pure



Nggwork Voltage Drop %

o Straightforward application of Ohm’s Law

E=IXR et
B3
whege
E = voltage drop
| = circuit current -~

R = wire resistance =

S



Ng@work Voltage Drop %

 Wire resistance

R =2 x Length x Power Pair Resista}‘n.C—e / 100
* Network current e

-~ | = LEN x 0.050 amp
« All together

E = 0.1 x LEN x L x 0.057,(Light)

E=0.1x LEI\J;( L x 0.016 (Mid/ Heavy)

-~



Esimated Length - Light %

SASASA

—&—\/D = 1.5 Volts
- VD = 3.0 Volts
VD = 5.0 Volts

Total LEN




Example Nefwork

Display

5LEN
3 Meters

L Termination
Termination

Resistor

Resistor 2 Meters = 6 Meters 5 Meters
R ot e ——— gt e SO SR g R

2 LEN | 3L
6 Meters 6 Meters

Transducer Engine(s)




Example Summary

e Total load =10 LEN
* Backbone length = 13 meters
 Using light c:able__.r

—gower pair resistance = 0.057 Q/meter

E=0.1x10x13 >_<‘9.057

E = 0.74 Volts
>



Esimated Length - Light %

1
—&—\/D = 1.5 Volts

—— VD = 3.0 Volts
VD = 5.0 Volts

LEN =25
Length = 18

Length




*Network Layout *x

“Trunk and Drop’ Topology
Determine location for each product

: et
Determine path foﬂ,runldbackbone that:
—‘gasses within 6 meters of each product
— Total of all drops < 78 meters

Determine number and location of power %
Insertion points -

>



*Network Layout

Trunk‘ _ NMEA 2000
Termlnation to/from USB
Resistor Gateway

Speed
Transducer

Drop Line Depth
Transducer
Tee Connector
Trunk Line »;a?

g

O e .
i

Compass

Battery

ks
"’ Wind

e Transducer

i Radar
4 (ARPA)
GPS

Receiver

Engine
Monitor

Trunk
Termination

NMEA 2000 i
Resistor

to/from
NMEA 0183

Gateway NMEA 0183

Instrument




- Layout ISSkes

Multiple connections in confined spaces
Sailboat masts & powerboat towers
Gateways to other‘arotocols

Mugltiple backbone configurations



Multiple Connections
»in Confined Spaces

e Multi-tap tee is used just like multiple tees—*
« Multi-drop splitter has somedmitations

o~



- Multi-tap Rrop

Termination Termination
Resistor Resistor

X R R SR g Y

I Power Tee !

Drop Cabl
: (6 Meters max length)E

Drop Cable 6-x Meters e
(x Meters) e

Max length of each drop must be reduced by the length of the drop cable
betwdlen the Tee and the multi-tap




L] .
<« In-Line

Termination
Resistor

Sailboat Masts | R

Most masts are greater
than 6 Meters
Mast backbone

Backbone termination at B bl shown in
the top of the mast | < orange for

. ) . HHustration
In-Line termination 4 ourposes only.
resistors are used

Must be within 6 meters
of last device

Some manufacturers have
a built-in termination
resistors on cables > 6

meters
.




Gateways
-~

' 77 2 . [ -""‘\ '
7. 2
NMEA 2000 GPS information is sent to GPS Display

VHF radio for DSC broadcast | |
Termination

Termination
Resistor Resistor

mED K e nE g v —— o e ——— ol e

DSC VHF

NMEA 2000




o o

J1939 data is converted and transmitted |  GPS Display
on the NMEA 2000 Network
Termination

Termination
Resistor Resistor

e v 1w

Proprietary
Gateway




NI\/Ilg‘A 2000 Network Bridge %

» Connect two networks Useful For:

* > 50 nodes » Separate mast
 Backbone > 200 meters backbone from main
+ Drops > 78 meters . . Separate critical

equipment
 Port/sthd redundancyi

-




Power Insegtion
- kL

How many insertion points?
Common reference point
Connect shield to RF ground onlyﬂﬁce

Each leg has onlyaie power source —
conhsecutive legs not connected

— Risk of harmonics between power supplies

— Risk of cumulative voltage drop exceeding
common mode offset limits -

>

B



Power Ins
S

5 MR- N

Cortified Product, | Certified Product

NET-L
NET-H
NET-S
NET-C

[
pu— N
—

Vo

| =
B

Conified Product

B

Centfied Product

Shield / Drain

Shield/Drain left
unconnected at all
other insertion points

T —aze

3 Amp Fuses if usingLite Cable

4 Amp Fusesif usingMid Cable
8 Amp Fusesif usingHeavy Cable

DC to DC isolated power supplies

Shield / Drain wire connects to
RF Ground at one Power Point Only




Poweraltnsertion Building Blocks®







J esting Chegklist

_oose connections

Voltage fluctuations & data errors
— Voltage consistengpd > 9 VDC at aﬁees

C.@rect termination

— Approximately 60 € across data pair when
power off

No sustalned error rate »

>



J esting Chegklist

50 connected products or less
Drops 6 meters or less

Total drops 78 megrs or less
Nagwork 200 meters or less
All power tap leads powered

-

-



PI@ and Play Lymitation %

Layout and power planning rules result in

products communicating non-destructively

Product configuration ensures data ™

displayed is data iMfended
Manufacturer configurability may vary

New Label and Configuration messages wili%
unify methods in use >

>
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NMEA Software Utilities

Achisense
Maretron se=cssSos~

o)
&

AlS

Gate
way |
_ &

=
) Weather vt
e
2 E
o 5 compatible
Radar
z 2 product or
MMEAOLE3
sentences



Actisense NMEA Reader

Achisense

The Actisense NMEA Reader is a great utility for testing and evaluating a NMEA 0183
or NMEA 2000™ system.

The program is free to download from the Actisense web site and will work great
with a compatible serial or USB adapter.

This software will allow the user to view real time data flow and buffer rates.

Certain Actisense gateways can be programmed by this software such as the NGW-1
and NGT-1.

Manufacturer and LEN numbers can be obtained from this software for certain NMEA
2000™ devices.



Actisense NMEA Reader

Actisense NGT-1-USB

e The Actisense NGT-1-USB is a great product to deliver NMEA 2000™ data
directly into the PC for use with the NMEA Reader Software.



Actisense NMEA Reader

[ NMEA Reader - [COM3i Actisense |

ﬁ File Edit WView Window Help

© D b | [coms: actisensenct - | [ 115200 - &
Line PGHN SRC DST Hame Time Interval Data i I
1 130944 36 255  Manu. Proprietary fast packet non-addres... 09:39:27:446  9.77 87 98 FF DE 00 01 01 00 ...
2 130323 36 255  Meteorological Station Data 09:39:31:519  1.62 FO FF FF FF FF FF FF FF ...
3 130311 36 255 Environmental Parameters 09:39:31:525 0.87 DAC16973FFTFFC D3
The NMEA 4 130306 36 255  Wind Data 09:39:32:018  0.42 16 FF FF FF FF F8 FF FF
5 129540 36 255  GMNSS Sats in View 09:39:31:555  1.63 FF FF 00
Reader is a good 6 129539 36 255 GMNS55 DOPs 09:39:31:524  1.62 FF FB FF 7F FF 7F FF 7F
7 129033 36 255  Time & Date 09:39:31:517  1.62 FF FF FF FF FF FF FF 7F
utility to read 8 129029 36 255  GNSS Position Data 09:39:31:538  1.63 FF FF FF FF FF FF FF FF ...
9 129026 36 255  COG & SOG, Rapid Update 09:39:31:523  1.62 FF FF FF FF FF FF FF FF
what sentences 10 129025 36 255  Position, Rapid Update 09:39:31:520  1.62 FF FF FF TF FF FF FF 7F
" 127505 10 255  Fluid Level 09:39:33:462  2.52 00 44 48 DE 93 00 00 FF
are located on 12 127505 12 255  Fluid Level 09:39:34:041  2.50 50 FC 53 FF FF FF FF FF
the network. 13 127505 13 255  Fluid Level 09:39:34:040  2.50 10 FC 53 FF FF FF FF FF
14 127258 36 255  Magnetic Variation 09:39:31:518  1.62 05 F5 CC 3C FF TF FF FF
15 127257 36 255  Attitude 09:39:31:519  1.62 05 FF 7F FF 7F FF 7F FF |
16 127251 36 255  Rate of Turn 09:39:31:316  0.10 34 FF FF FF 7F FF FF FF 3
17 127250 36 255  Vessel Heading 09:39:31:916  0.10 FF FF FF FF 7F FF 7F FF
The data shown 18 127245 11 255  Rudder 09:39:35:861  0.10 00 F& FF 7F 29 E1 FF FF
includes the 19 126998 2 255  Configuration Information 09:35:04:409 02 01 02 01 2D 01 41 63 ...
. 20 126998 3 255 Configuration Information 09:35:03:519 02 01 02 01 2D 01 41 63 ...
speC|f|c PGN , 2 126998 4 255  Configuration Information 09:35:05:279 020102 012D 014163 ...
22 126998 36 255 Configuration Information 09:35:46:557 02010201 2601 4169 ...
Sentence Name, 23 126996 2 255  Product Information 09:35:04:190 14 05 27 6E 4E 4D 45 41 ...
Transmit Interval 24 126996 3 255  Product Information 09:35:03:320 14 05 27 6E 4E 4D 45 41 ...
25 126996 4 255  Product Information 09:35:05:059 14 05 27 6E 4E 4D 45 41 ...
and the actual 26 126996 5 255  Product Information 09:35:09:980 BO 04 12 09 44 65 63 6B ...
) 27 126996 7 255  Product Information 09:35:14:020 B0 04 38 4D 50 61 6E 65 ...
data itself. 28 126996 8 255  Product Information 09:35:05:941 BO D4 38 4D 50 61 6E 65 ...
29 126996 9 255  Product Information 09:35:18:052 B0 04 38 4D 50 61 6E 65 ...
30 126996 10 255  Product Information 09:35:21:990 14 05 FA 20 46 75 65 6C ...
61| 126996 11 255  Product Information 09:35:26:030 BO 04 7C 1E 52 75 64 64 ... Ll
32 126996 12 255  Product Information 09:35:30:061 B0 04 78 6D 57 61 7465 ...
33 126996 13 255  Product Information 09:35:34:112 B0 04 78 6D 57 61 74 65 ...
34 126996 36 255  Product Information 09:35:46:241 BA 04 7B 22 50 42 32 30 ...
35 126992 36 255  System Time 09:39:31:516  1.62 FF FO FF FF FF FF FF FF
36 60928 2 255 150 Address Claim 09:35:00:478 CD B0 21 22 00 82 32 CO
37 60928 3 255 150 Address Claim 09:35:00:477 E1B0 21 22 00 82 32 CO
38 60928 4 255  1SO Address Claim 09:35:00:479 E3 B0 21 22 00 82 32 CO
39 60928 5 255  1SO Address Claim 09:35:00:480 58 02 21 14 00 D2 64 CO
40 60928 & 255 IS0 Address Claim 09:35:00:621 22 A4 21 14 00 AD AD CO
a1 60928 7 255 IS0 Address Claim 09:35:00:481 17 00 24 14 00 AD AD COD
42 60928 8 255 150 Address Claim 09:35:00:480 69 80 24 14 00 AD AD CO
[ :‘! Enare a WRE 1S Addcnee T laion — NO- 36NN 404 0 NN IS 44 A ADCAND N = -

;u « » m “Data View 4 Network View A Hardware Config
COM3 115200 Open Transfer Receive All




Actisense NMEA Reader

[ NMEA Reader - [COM3: fictizenze NG
ﬁ File Edit View i 3

W

o D K [coM3: Actisense NGT - | [ 115200 PE
Line PGHN SRC\D5T~‘I'..— Time Interval Data - |
1 130944 36 255 Manu. Proprietary fast-packet non-addres... 09:39:27:446 9.77 87 98 FF OE 00 01 01 00 ...
2 130323 36 255 Meteorclogical Station Data 09:39:31:19 1.62 FO FF FF FF FF FF FF FF ...
3 130311 36 255 Environmental Parameters 09:39:31:525 0.87 0AC16973FF TFFC D3
4 130306 36 255 Wind Data 09:39:32:018 0.42 16 FF FF FF FF F8 FF FF
The top seleCted 5 129540 36 255 GNSS Sats in View 09:39:31:555 1.63 FF FF 0O
|tem ShOWS the 6 129539 36 255 GNS5S DOPs 09:39:31:524 1.62 FF FB FF TF FF TF FF TF
[ 129033 36 255 Time & Date 09:39:31:917 1.62 FF FF FF FF FF FF FF TF
com pOI"t, 8 129029 36 255 GNSS Position Data 09:39:31:538 1.63 FF FF FF FF FF FF FF FF ...
. . 9 129026 36 255 COG & SOG, Rapid Update 09:39:31:523 1.62 FF FF FF FF FF FF FF FF
description and 10 129025 36 255  Position, Rapid Update 09:39:31:520  1.62 FF FF FF TF FF FF FF 7F
Ll 127505 10 255 Fluid Lewvel 09:39:33:462  2.52 00 44 48 DE 93 00 00 FF
baUd rate Of the 12 127505 12 255 Fluid Lewvel 09:39:34:041 2.50 30 FC 53 FF FF FF FF FF
available NMEA 13 127505 13 255  Fluid Level 09:39:34:040  2.50 10 FC 53 FF FF FF FF FF
14 127258 36 255 Magnetic Variation 09:39:31:518 1.62 05 F5CC 3C FF TF FF FF
0183 or NMEA 15 127257 36 255  Anitude 09:39:31:519  1.62 05 FF TF FF 7F FF TF FF |
ZOOOTM D . 16 127251 36 255 Rate of Turn 09:39:31:916 0.10 34 FF FF FF TF FF FF FF 7
evice. 17 127250 36 255  Vessel Heading 09:39:31:916  0.10 FF FF FF FF 7F FF TF FF
18 127245 1 255 Rudder 09:39:35:861 0.10 00 F8 FF TF 29 E1 FF FF
19 126998 2 255 Configuration Information 09:35:04:409 02 01 02 01 2D 01 41 63 ...
20 126998 3 255 Configuration Information 09:35:03:519 02 01 02 01 2D 01 41 63 ...
21 126998 4 255 Configuration Information 09:35:05:279 02 01 02 01 2D 01 41 63 ...
22 126998 36 255 Configuration Information 09:35:46:557 02010201 2601 4169 ...
23 126996 2 255 Product Information 09:35:04:190 14 05 27 6E 4E 4D 45 41 ...
24 126996 3 255 Product Information 09:35:03:320 14 05 27 6E 4E 4D 45 41 ...
25 126996 4 255 Product Information 09:35:05:059 14 05 27 6E 4E 4D 45 41 ...
26 126996 35 255 Product Information 09:35:09:980 B0 04 12 09 44 65 63 6B ...
27 126996 7 255 Product Information 09:35:14:020 B0 04 38 4D 50 61 6E 65 ...
28 126996 8 255 Product Information 09:25:05:941 BO 04 38 4D 50 61 6E 65 ...
29 126996 9 255 Product Information 09:35:18:052 B0 04 38 4D 50 61 6E 65 ...
30 126996 10 255 Product Information 09:35:21:990 14 05 FA 20 46 75 65 6C ...
Kyl 126996 11 255 Product Information 09:35:26:030 B0 04 TC 1E 52 75 64 64 ... —
32 126996 12 255 Product Information 09:35:30:061 B0 04 78 6D 57 61 74 65 ...
33 126996 13 255 Product Information 09:35:34:112 B0 04 T8 6D 5T 61 T4 65 ...
34 126996 36 255 Product Information 09:35:46:241 BA 04 7B 22 50 42 32 30 ...
35 126992 36 255 System Time 09:39:31:516 1.62 FF FO FF FF FF FF FF FF
36 60928 2 255 150 Address Claim 09:35:00:478 CD B0 21 22 0O 82 32 CO
v 60928 3 255 IS0 Address Claim 09:35:00:477 E1 B0 21 22 00 82 32 CO
38 60928 4 255 150 Address Claim 09:35:00:479 E3 BO 21 22 00 82 232 CO
39 60928 5 255 1S5S0 Address Claim 09:35:00:480 58 02 21 14 00 D2 64 CD
40 60928 6 255 150 Address Claim 09:35:00:621 22 A4 21 14 00 AD AD CO
a1 60928 T 2355 150 Address Claim 09:35:00:481 17 00 24 14 D0 AD AD CO
42 60928 8 255 150 Address Claim 09:35:00:480 69 80 24 14 00 AD AD CO
:'! EnaTe a IEE 1ICH Addrnee M laiom — NO- 36NN 404 @ NN IR 44 ANCANRAD D =
|1« » wm “Data View A Network View A Hardware Config /

COM3 115200 Open Transfer Receive All




Actisense NMEA Reader

[ NMEA Reader - [COM3i Aictizense N

ﬁ File Edit WView Window Help

@ D b [coms: AcisenseNGT - | [ 115200 ~| @
Line PGHN SRC DST Hame Time m - 1
1 130944 36 255 Manu. Proprietary fast-packet non-addres... 09:39:27:446 9. 87 98 FF OE 00 01 01 00 ...
2 130323 36 253 Meteorological Station Data 09:39:31:519 1.62 FO FF FF FF FF FF FF FF ...
3 130311 36 255 Environmental Parameters 09:39:31:525 0.87 0AC16973FF TFFC D3
The |nterva| 4 130306 36 255 Wind Data 09:39:32:018 0.42 16 FF FF FF FF F8 FF FF
5 129540 36 255 GNSS Sats in View 09:39:31:555 1.63 FF FF 0O
ShOWS hOW Often 6 129539 36 255 GNSS5 DOPs 09:39:31:524 1.62 FF FB FF TF FF TF FF TF
L 129033 36 255 Time & Date 09:39:31:517 1.62 FF FF FF FF FF FF FF TF
the data is being 8 129029 36 255 GNSS Position Data 09:39:31:538  1.63 FF FF FF FF FF FF FF FF ...
9 129026 36 255 COG & SOG, Rapid Update 09:39:31:523 1.62 FF FF FF FF FF FF FF FF
sent from the 10 129025 36 255  Position, Rapid Update 09:39:31:520  1.62 FF FF FF TF FF FF FF 7F
device ThIS " 127505 10 255 Fluid Level 09:39:33:462 2.52 00 44 48 DE 93 00 00 FF
: 12 127505 12 253 Fluid Level 09:39:34:.041 2.50 30 FC 33 FF FF FF FF FF
allows the user to | 12 127505 13 255 Fluid Level 09:39:34:040  2.50 10 FC 53 FF FF FF FF FF
14 127258 36 255 Magnetic Variation 09:39:31:518 1.62 05 F5CC 3C FF TF FF FF
know how fast a 15 127257 36 255  Atitude 09:39:31:519  1.62 05 FF TF FF 7F FF 7F FF |
. 16 127251 36 255 Rate of Turn 09:39:31:916 0.10 M FF FF FF TF FF FF FF 3
sender is 17 127250 36 255  Vessel Heading 09:39:31:916  0.10 FF FF FF FF 7F FF TF FF
He 18 127245 1 255 Rudder 09:39:35:861 0.10 00 F8 FF TF 29 E1 FF FF
tra nsmlttl ng' 19 126998 2 255 Configuration Information 09:35:04:409 02 01 02 01 2D 01 41 63 ...
20 126998 3 255 Configuration Information 09:35:03:519 02 01 02 01 2D 01 41 63 ...
21 126998 4 255 Configuration Information 09:35:05:279 020102012001 4163 ...
22 126998 36 255 Configuration Information 09:35:46:557 02010201 2601 4169 ...
23 126996 2 255 Product Information 09:35:04:190 14 05 27 6E 4E 4D 45 41 ...
24 126996 3 255 Product Information 09:35:03:320 14 05 27 6E 4E 4D 45 41 ...
25 126996 4 255 Product Information 09:35:05:059 14 05 27 6E 4E 4D 45 41 ...
26 126996 5 255 Product Information 09:35:09:980 B0 04 12 09 44 65 63 6B ...
27 126996 T 253 Product Information 09:35:14:020 B0 04 38 4D 50 61 6E 65 ...
28 126996 8 255 Product Information 09:25:05:941 BO 04 38 4D 50 61 6E 65 ...
29 126996 9 255 Product Information 09:35:18:052 B0 04 38 4D 50 61 6E 65 ...
30 126996 10 255 Product Information 09:35:21:990 14 05 FA 20 46 75 65 6C ...
H 126996 11 253 Product Information 09:35:26:030 BOD4TC1E 5275 64 64 ... -
32 126996 12 255 Product Information 09:35:30:061 B0 04 78 6D 57 61 74 65 ...
33 126996 13 255 Product Information 09:35:34:112 B0 04 T8 6D 5T 61 T4 65 ...
34 126996 36 255 Product Information 09:35:46:241 BA 04 7B 22 50 42 32 30 ...
35 126992 36 255 System Time 09:39:31:516 1.62 FF FO FF FF FF FF FF FF
36 60928 2 253 150 Address Claim 09:35:00:478 CD B0 21 22 00 82 32 CO
I 60928 3 255 150 Address Claim 09:35:00:477 E1B02122008232C0
38 60928 4 255 150 Address Claim 09:35:00:479 E3 BO 21 22 00 82 32 CO
39 60928 5 255 1S5S0 Address Claim 09:35:00:480 58 02 21 14 00 D2 64 CD
40 60928 6 255 150 Address Claim 09:35:00:621 22 A4 21 14 00 AD AD CO
41 60928 T 253 150 Address Claim 09:35:00:481 17 00 24 14 0D AD AD CO
42 60928 8 255 1SO Address Claim 09:35:00:480 69 80 24 14 00 AD AD CO
:‘! EnaTe a IEE 1ICH Addrnee M laiom — NO- 28NN A0 @ NN IR 44 ANCANRAD D = ¥
|1« » wm “Data View A Network View A Hardware Config /

COM3 115200 Open Transfer Receive All




Actisense NM EA Reader

- =T O

MMEA 2000 Bus Load {0%) | PC Receive Load (2%)

MKEA 2000 PGMN: 130944 (Dx1FFBED)
Mame: Manu. Proprietary fast- packet non-addrecced
Source = 36, Destination = 255
Priority = 7, Length = 32
Mumber OF Fields = 4

Pictu red here are Field 1: NMEA 2000 Manufacturer Code = 135
Field 2: Reserved field

the details of Field 3: Industry Group = 4
Field 4: Manufacturer defined field{s) = [FF.OE.3D.0L.01.00.02.00.03.00.08 .00.09.00.0,.00 0B.FF.OC.00.00 80.0E.E0.0F.50.10.80.11 80]
each individual

data PGN.

This will list what
data is present on
the specific
device as well as
what makes up
the sentence
structure.

Also located on
this page is the
NMEA 2000™ Bus
Load as well as
the PC Load
through the
Gateway.

.
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Actisense NMEA Reader
. = :

MKEA 2000 PGM: 130944 (Dx1FFE0)
Mame: Manu. Proprietary fast- packet non-addressed
Source = 36, Destination = 255
Priority = 7, Length = 32
Mumber OF Fields = 4

The bUS Ioad can Field 1: MMEA 2000 Manufacturer Code = 135
Field 2: Reserved field
be used to check Field 3: Industry Group = 4
Field 4: Manufacturer defined field(s) = [FF.0E.00.01.01.0:0.02.00.03.00.08.00.0%.00.0,.00 0B.FF.0C.00.0D.80.0E.80.0F.50,10.80.11 50]
how many
devices on the
network.
If the NMEA

2000™ network is
not functioning
correctly it could
be due to excess
load or a
defective sender.

The NMEA 0183
version allows for
the same reading.
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Actisense NMEA Reader

Filg Edm Yiew Window Help = || 8
W D | comE A v = | [ 11500 = @ HMER 2000 8us Load (%) | PC Ao uoad (2%)
Lime PGN  SRC DST  Hame Time interval Data = | HndES 2000 PGaL 130844 i FrRD)
1 130844 3 25 Manu. Proprietary fasipacket non-addres.. 09333745 977 8796 FFOE 00010100 .. m:”:m“::";r"‘" i
F 13033 % 35 Meteorological Station Datn 09:39:1:518 162 F0 FF FF FF FF FF FF FF ... Priaity =7, Lengih = 2
1 133N 3% 355 Environmental Parameters 19393525 08T DAC1ESTIFFIFFCOD e o
4 130306 36 M5 Wind Data 0333208 042 16 FF FF FF FF FRFF FF Fiei 1 HMEA 2000 Manufactes Code w 138
5 1980 36 255 GNSS Samin View 19353555 163 FFFFO0 Field 7 Riesaroed el
§ 129599 3% 2% GNS5DOPs 1939352 162 FFFBFFIF R TF FETF Field 3 Industry Grosap = 4
1 1411 B 55 Time & Data [Tl S A EL T U7 ) FFFFFFFFFFFFFFTF Fiddd 4: Manulaciueer delined feld{s] = [FF.0E.00.01.00 00 02 00,03 00.08.00 089.00.04.00 0B.FF 0C 00,0030 0E B1.0F B0 10,50 11.63]
B 1308 3% 255  GHSS Position Data MIEM58 163 FFFFFEFFFEFFFFFF .
§ 19006 3% #5  COG A& 506, Raphd Update 09:39:1:523 182 FF FF FF FF FF FF FF FF
10 129035 36 255  Position, Rapid Update 13%M5M 162 FFFFFETFFFFEFFTF
M 18 10 S Fluid Level 093930462 252 004448 DE 93 00 00 FF
12 137505 12 355 Fluid Level WM 250 50 FC 53EF FE FFFFFF
13 12105 13 25 Fluid Levsl U3%IE000 250 A0 FC 53FF FF FF FEFF
14 1N % 5 Magnetic Varlation USISE 162 05 F5CCIC FF 7F FFFF
15 1B % B5 Amwde WIEMS 12 OSFFTFFEIFFRTFFF |
16 1M % M5 RateofTam OIIEMAE 040 M FF FF P IF FFFFFF o
11 127250 3% 255 Vessel Heading U396 090 FFFFFEFFTFFETRFF
18 1M N B Rudder 03393061 000 00 F8FF TF 29 E1 FF FF
19 12898 7 25  Configuration Information 15:35:04:408 0201 02 01 20 01 4163
M I 3 B Conliguration Infarmation 193540351 02010201 2001 4163 ..
M 1% 4 355 Configuration Information 19:95:05:279 0201 0201 2001 4183
1M % 35 Configuration Information 09:35:46:557 R201 0201 2601 4169 ..
o F L 25 Product Information 05 35:04:150 1405 27 6E JE AD A5 4
M %36 3 355 Product Information 193503320 14105 27 6E 4E 4D 4541
B M6 4 M5 Product Information 15:3405:088 14105 27 6E 4E 4D 4541 .,
% 1299 5 35  Product Information 19:35:075:980 B0 04 12 019 44 65 61 68 _
W OAHWE T B Product Inoimation 193514020 B4 04 33 40 50 61 6E 65 ..
W 1696 & 255 Product information 93505941 50 04 38 40 50 61 GE 65 ..
B O16WE 3 55 Product Information 09:35:18:052 B4 04 33 40 50 61 6E 65 ..
W 129 10 185 Product Information 05:35:31:590 1405 FA 20 46 TH 65 60 .,
M %6 N 355 Product Information 19:35:26:030 B0 04 7C 1E 52 5 64 64 ...
krd 12699% 12 345 Product Infermation 09:35:30:061 B0 04 78 60 57 61 M4 8S ..
13 126896 13 255 Product Information 19353412 B0 04 78 60 57 61 4865 ..
M 12696 36 2% Product Information 09:35:45:201 B 04 762250423230 ..
3B 12 % 35 System Time UIM:56 162 FF RO FF FF FF FEFFFF
3% G098 2 255 150 Address Claim 19:35:00:478 £ B0 21 22 00 B2 32 €0
n G033 3 5 150 Address Clalm 9:35:00:477 E1B0 1 1200 82 X2 Co
W G094 255 IS0 Address Claim 19:35:00:479 E3B0 M 2200823200
k] G092 & 5 150 Address Claim 5 35:00:480 5802 11 1400 D2 64 C0
40 G098 6 255 IS0 Address Claim 93500621 22 21 1400 AD A0 CO
M1 G098 T 255 150 Address Claim 09:35:00:481 1700 2414 00 40 A0 CO0
42 G093 B 355 IS0 Address Claim 153500480 58 80 24 14 00 A0 4D CO !
Lkl Ennaa -] e 1B Aldepse Clalen Ll B LT LA I3 NN IR A AR AR A0SR

4 m | -
oA M'Ihmu Hdwu‘\'n l{Hm.-ﬂhh llr WA kM ‘.ﬂiﬁﬂ: Propearta J{,Lj_f
COM 3 ;%umu




Actlsense NMEA Reader

-,Flle Edit ll"lew Window Hdp

e D I+ [com3: Actisense nGT | [115200 ~| &
I SRC Manufacturer | Device Function Serial Num Firmware
L] Airmar Gateway (130) 1010594 { 1.0580, 2.150
2 Actisense Gateway (130) 1D: 110797 U] 1.100, 2.180
3 Actisense Gateway (130) 1D: 10817 (1] 1.100, 2.176
HP 4 Actisense Gateway (130) ID: 110819 1] 1.100, 2.176
This item shows 5 Offshore Systems UK Gauge Small (210) 0066136 0 V1.01
Wh|Ch |nsta nce |S [ Offshore Systems UK General Purpose Displays (... 1]
. T Offshore Systems UK  General Purpose Displays (... 0262167 U] V1.01
aSSIgnE‘d to the B Offshore Systems UK General Purpose Displays [... 0295017 0 V1.1
. . 9 Offshore Systems UK General Purpose Displays (... 0327736 U] V1.01
deV|ce a“OWIng [ 10 Offshore Systems UK Transducer/general (190) 0001704 ] V4.14
for the user to 1 Offshore Systems UK Transducer/general (190) 0109536 L] V1.00
12 Offshore Systems UK  Transducer/general (190) 0131800 ] Va.12
match it on the Offshore Systems UK  Transducerigeneral {150) 0131801 0 V.12

- E_Er.'u__
display.

Also pictured are
the serial number
and function
which can be
helpful for
identification of
the device.

M4 » M % Data Viewﬁ\uetwod:lr\ﬁ_ew_ﬂ Hardware Config /
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Hig Edn View Window Help

6 D bl | COME A hGT

M EEE

=EEr
E
1

| LT
| 12992
| 1
L
A
LITME
117350

L N

IDOEDNE

MM rY
LI L3S

il

4

=] |asano < o
Ditvioe being esefgueed [Loeal T .

R PGH Enable Lst
hiabE - B, P
[50) Acknewbintgrrint w ¥ sm:
150 Request o ¥ sm04
150 Adchess Claim B soz
Manu. Propristary singie-fane odressed B suss
Manu. Propristry single-frame non-sdresse ¥ psmossss
HMam. Propretary sngle-frame non-addresse ;-’ LHXe
HER - Rquit group Runction | AR
PO Lt » Trarsit PGS grenp fncion B sra
Manu Propristary Sastpacket addressed #1902
Syt Time ¥ 1208
Product Infrmation ¥ oo
Corfigurstion Informanton B o
Fnachrg Trick Contrad El vrme
Russdar s
Vessel Heading . # yms
._"l-m.r-E:':-m - T S _yney

—AEShuin
(1]

HAME -
[50 Ackrwsedidgrainil

[50 Reguest

50 Address Claim

Han:, Propeietary single-frame sodressed
Hany, Froprietery sngle-frame non-sddresse
HMEA - Beguest group funchon

PN Lt - Tracast PG group Recsen
Manu Propeatary fastpachel sddnessed
System Time

Prosuict Infrmation

Configuraion Informton

Hieading (Track Control

Huten

Vs Hiadrg

Faie of Tumn

|

| v

Enablod: 430 | Update fom hardware | Anply defuits o harcware: |

Port Config
Seral e A
(1320 -
115300 -
861 P-Codes
|86 p-socien perranentiy duskied -

Enatilod: 1135 | Update fom hardware || Agsly defouls 10

[Hd e \ﬂﬁm,{mnuﬂ_ }:mmcmp

COMI 115H0 Open  Transfer

W Q3 - T DR s G kD -

=

S2RYFRECRZERENERREREERS s ram =

HMER, 2000 Bus Load {07%)

B PCRecetve Load (10%)

Acton

Update Operating Mode

Changs Dperating Mods

Get Lests Params

Driisd Pt PG Enable List

Downlioad Te PG Enabls List

Gel Port P Code

Gt Port Baudrate

Gel Hardware Baudrate

Upetate CAM Namne

Raquesting Addrass Clam Indo

Gel Lists Params

Dhowmbod R PGM Enabla List

Downlioad Tx PG Enable List

Get Port P Coda

Gel Port Baudrate

el Haidwars Baudale

Update Product Information

Update Configuration Information

Update Configuratcn Inkemation

Update Configuration Information

Upsdste Product Infarmation jremete devce)
Update Configuration Information {ramota devica)
Upsdate Product Infarmation jremole devce)
Update Configurabion Indormaticn {remale devica)
Update Product Information (remote device)
Update Configurateon Indormahion {ramile deics)
Update Product Information (remete device)
Upedste Configuration Infoemation {remale dece)
Update Configuration Information {ramata device)
Update Product Infarmation {remote device)
Upedake Configurabeon Indormabion (remate devce)
Update Configuration Information {remote device)
Upedate Product Infarmation iramale dewce)
Update Configuration Informaticn {remola devica)
Upsiste Configuration Infiormalion {ramaote desice)
Upedzte Product Infarmation framate devce)
Update Configuration Information {remole dewice)
Update Configurabon Indrmation {remole devce)
Update Product Information (remote device)
Upetate Configuralaon Informalion (remole dewce)
Update Configuration Information {ramata desice)
Update Product Infarmation (remote device)
Upeiste Configuisbion Indrmanion {remate deics)

Result

Pazsed
Passed
Fazzed
Pagged
Passad
FPazsed
Pasged
Passed
Fazsai
Passed
Passed
Passed
Passed
Passed
Passed
Paggad
Passed
Passed
Passed
Passed
Pagsed
Passed
Passed
Passed
Passed
Fassed
Passed
Tirneoul
Timeout
Pazsed
Timeoui
Timeout
Paggad
Timeoul
Timeoul
Passed
Timeoul
Tieneoui
Passed
Tirfwesonil
Timeoul
Passed
Tirnait

Emar




Sail Soft NEMA Studio

The Sail Soft program will allow data to be sent from a PC via NMEA 0183 on a user selected Com Port.

This will allow for testing of displays or networks by sending out select amounts of data which is
controlled through the software.

The data that is being transmitted via NMEA 0183 can then be converted to NMEA 2000™ using either
an NGW-1, AT-10 or any other NMEA approved device.



Sail Soft NEMA Studio

Actisense NGW-1

e The Actisense NGW-1 is a great way to convert the data sent from the Sail Soft
program into a NMEA 2000™ Format. It can also send AIS information into a
Bus with the proper Firmware update provided from the Actisense website.



Sentences waiting ]

Sail Soft NEMA Studio

Fle Edit View Saeftings Halp
..'d.' Legging i OFF _'| e H o %A d ﬁ lt} X @ = w
@PE1
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Sail Soft NEMA Stud

Fle Edit View Settings Help

(£ Logging s OFF | Tewfile: ] 55 fd | 4 S @3 (™ Alwdlv @
= 8 % P51 General Settings
| Frogram sesinga | NMEA setirga
M
I ﬁ 1 MMEA 01&3 Vension Diastasualt Magn. Var. Dbl UTC Ot o1~ Distance Lini
Veszion 2.20 Cingrees Hours & Mautical Miles
GRS @ Vession 230301 DO} & st Do e

SOFG0A Extensions jor Differential GFS Data

ol

0% Diflerentsl Referance Station 10

i
a

f“ioiwi®
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Fle Edit View Seftingi Help

Sail Soft NEMA Stud

(B Logging i 0FF | Tetite: | 25 i & ,a. ;‘.,ﬂ, g K @ v @

10

B[ Grs1 Communiceions Seltings 4+ % | NMEA Object Exploser "%
' l - hilaiie Okiechs
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COME G500 B Mana O Mol uaed
| Wanthar
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bt el b the dedault Windows seiinga.
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Maretron N2KAnalyzer

Maretron

*  The Maretron N2KAnalyzer Software is free to download from the Maretron Web site
and offers many valuable options for network evaluation and testing.

*  The N2KAnalyzer requires the use of a Maretron USB100 Gateway to properly connect
to a NMEA 2000™ system.

*  Maretron’s software will allow a user to assign device instances to components directly.

e  The software also shows software version, manufacturer, serial numbers and much
more data specific to a sensor.



Maretron N2KAnalyzer

USB100 Gateway

5‘&%?%%%

e The Maretron USB100 Gateway will allow the NMEA 2000™ network to be accessed by
the N2KAnalyzer to show what devices are attached. The Gateway will also allow
devices to be programmed for instances and queried for transmitted and received PGN’s.



Maretron N2KAnalyzer

N2KAnalyzer Software Device Page

File Setup Analyze Update Configure Web Help

FHEvaB R ?

Expand | Mode | Manufacturer | Mfg ModelID | Mfg Senial Source Unique Label Current Software Lvailable Installation Installation
Address Number Instance Software | Description #1 Description #2

% Sanshin Indu... 1

98 Sanshin Indu... BAWRSI1AD0 0 10006AW-00_ENG_86_PO2
97 Sanshin Indu... BAWBS91A00 0 10006AW-00_ENG 86 P02
96 Sanshin Indu... .E-AMSQUDU 0 | 10006AW-00_EMG_86_P02
i1 Sanshin Indu,.. TELEFLEX ¥G2790900023 0 SWO208Rev1

2] Maretron DCMLDD 1400531 . 0 Pilot House E.... 104

28 Maretron  IPG100 1620099 0 345

o4 Sanshin Indu... 2 _

2 Airmar PB200 Weath... 2238344 0 1601,1611,1.001,1611,000
oa Sanshin Indu... _ 1 |

o8 Sanshin Indu... GAWB591A00 1 10006AW-00_ENG_86_P02

*  The Main Device page will show what devices are connected to the Network and the specific information of
that device.



Maretron N2KAnalyzer

N2KAnalyzer Software Device Page

File Setup Analyze Update Configure Web Help

W@ eoBDG ?

g —

Bxpand | Node | Manufacturer | MigModelD| MfgSerisl | Source @ Label Current Software kvailsble | Installation Installation
Address Number Instanc software |  Description #1 Description #2
% Sanshin Indu... 1
98 sanshin Indu... GAWBS31A00 0 10006AW-00_ENG_86_PO2
97 Sanshin Indu... | BAWES91A00 0 10006AW-00_ENG 86 P02
96 Sanshin Indu... .E-MIWSQUDG 0 10006AW-00_EMG_86_P02
41 Sanshin Indu,.. | TELEFLEX YiE27309000232 0 SWO208Revi
2] Maretron :DC WEL0D 1400531 . 0 Pilot House B... 1.04
28 Maretron [PG100 1620099 0 345
ag Sanshin Indu... 2 _
FE| Airmar .FEIFIH] Weath... . 238344 0 llﬂl,l.ﬁll,l.ml.l 611,000
oa Sanshin Indu... 1 |
a8 Sanshin Indu... BAWSS91A00 1 10006 AW-00_ENG_86_P02

*  The unique instance tab allows for the user to view and assign specific instances to a sender if there are
multiple versions of the same unit on the network.



Maretron N2KAnalyzer

@8 reB3@ 2

Expand | Mode | Manufacturer | Mfg ModelID | Mfg Serial Source Unigue Label Current | Available Installation Installation it
Address MNumber Instance Software | Software Description #1 Description #2
08 Simrad MRE  iGP5S  001649% 0 01000 E ... -
12 Simrad MRE  MFD  001649% 0 01000 E ... -
1B Garmin GMILD 3829486641 =
i Device Instance Properties
1E DMA Group, L. Powergate 20... Serial# 1 =
= Airmar PB200 Weath...| 2262798 HA: 014 [26) s |
, Model : DSMZ50 54N ;1300100
24 Airmar D5T200 2254145 Device Class ¢ Instrumentation/general systerns (80) - |
23 Airmar H2183 2260237 =
Device Instance: =
Maretron | DSM250 sleclsiens | =
0A a1 SeaSmart An... 130942 =
03 #481 SeaSmart M. 126154 =
i Ok, I Cancel |
01 Actisense MMEA 2000=... 121609 = Demo for MMEA E...
00 Actisense MMEA 2000 P... 120828 1] 1100, 2.... |- Supplied by Geme...
04 Faria Instrum... 0 =
52 Maretron USE100 1160678 0 183 183
cC Westerbeke ... |RC20 2247 0 3274948 -
7 Maretron TLALOO 1260116 1612 1615
TA Beyond Meas... Fish Display 1... 396-B23085 ] 153 =
32 Beyond Meas... FishGate100  396-A0001012 0 121 =
|Connected to NMEA 2000 Network |COMS | |NUM |

*  The Instancing tool is as simple as setting the number for any applicable device.



Maretron N2KAnalyzer

N2KAnalyzer Software Properties Page

Fe Setp Anbze Updie Configwe Web Help
FLl S0 Q T

Bpend | Hode | Manufactures -r MigModel 10| Mg Senal Source Uneque Label Cusrent Softweare Aunilsble | Device Funclion | Syste Instance | NMEA 2000 Version | NMEA 2000 Certfication Level | LEN
Address Husriber Instance Saltware |
# Sanshin Induy... 1 Engine Controller 0 85,538 Fd
i Sanghin Indu... GAWES1ADD 0 T0006AN 00 _ENG_S5_PO2 . Engine Contraller 0 1um 1}
mw Senshin [ndu... GAWESELADD 0 100064 -00_ENG_85_P02 - Engine Controller 1um 1}
L] Sanchin [ndu... GAWESELAND ] 100064-00_ENG_85_P02 . Engine Controller 0 m 0
i Sanchin [ndw... TELEFLEX YGITaE00023 ] SWONERed . Engine Gateway [ i E [}
B Margtron e il 1800531 0 Pilgt Houwse Battaries 1.04 . Genaral Sengor Bow 1210 A 1

Klaneion uaii] Daleway

oA Senshin [ndu... 1 Engine Controller 0 65535 - el
4 Airmar PRIDD Weath... 2238344 0 1600, 1601, 1.001.1 611,000 = Westher Instruments 0 1.0 B 13
B4 Sanshin Indu... 1 Engne Controller 0 65535 - 55
G Sanshin Indu... GAWESLAN 1 Io06AW-00_ENG 86 P02 . Engine Controlier 0 111 : b

i At R 1

D ezcaption

150 Acknowledgment
i Control Byte
The PGN Page P [Toow uneniala
ShOWS a II E‘EH ufelgmB - zhted Information
tra nsm itted a nd EI E!]1PEgH Cat r‘:gaa':tispmt Protacol, Data Transfer -
. i Sequence number of muki-packet frame
L udlti-pac ket packabzed data
rece |Ved Se nte n Ces :'I BO0A1E F rSU '!'ranspurt Frotocol, Conmection ..
to ensure proper e
. i Total number of frames to be ansmitted
operation. .~ Reserved Bits

L loPGM of multi-packet mezsage
= e092e IS0 Address Clam
[ e Uregue Mumber (150 |dentity M usmber)

M anufacturer Code
i Device Instance Lower IS0 ECU Instance]
- Device Instancs Upper (150 Functon Instance]

T




Maretron N2KAnalyzer

N2KAnalyzer Software Properties Page

Fie Setup Anshze Updie Confgure Web Help
FLlHd0o QT

Bped | Hode | Manufactures -r MigModelIl | Mg Senal Saurce Uneque Label Cumrent Software Aunilsble | Device Function | Systemn Instance | NMEA 2000 Version | NMEEA 2000 Certifcaion Level| LEN
Address Musriber Instance Saliware |
] Santhin lndy i Enging Controller 0 #5538 Fad
i Senghun [ndu... GAWENILADD 0 10006AW-00_ENG_86_P02 . Enging Controller 0 1 1]
m Senshin [ndu... GAWESILADD 0 100064:-00_ENG_86_P02 - Engmne Controller 0 umn ]
96 Sanshin [ndu... GAWESHLAND ] 10006.AN-00_ENG_B6_P02 . Engine Controller 0 m (]
1 Sanshin Indw... TELEFLEX YoITara00023 ] SWOEREL . Enging Gateway L] m ] 4
Bl Maretran i) 1800531 0 Pilgt Hotme Batters 104 . Gernaral Semsor Box ) 1210 A i

PG Dalewway

B Sanshin Indu i Engine Contraller 0 65535 : i}
A Birmer PRI Weath... 2738344 0 1600, 1,611, 1.001, 1511 000 = Weather [rstruments 1.0 B 13
BA Sanshin [ndu. 1 Engine Controller 0 65.525 - fatl
) Sanshin [ndu... BAWEST1AN0 i 10006AW-00_ENG 88 P02 . Enging Controlier 0 1111 . 0

i At R 1

D ezcaption

= 59392 150 Acknowledgment
| [~ Control Byte
The Received PGN R e
Page ShOWS the i PGM of Hequested Information
. i PGM beng requested i
SpeCIfICS Of What = E!EH:D 150 Irl:.:ms:ft Pm::?::, Data Transfer
Eq'-.-EI"'l:EI‘ILH 'IIE-'I " m I-packe Sine
data IS belng Sent :'I md:‘;l.pmkﬂt rsagk'ﬁ;zi;?;mtml Connection ..
and specifics of | Posmowrmitonge
[E ol | | nusnber of frames to b ansmitied
that data. == Hfmudﬂita e "

L loPGM of multi-packet mezsage
= e092e IS0 Address Clam
[ e Uregue Mumber (150 |dentity M usmber)

M anufacturer Code
i Device Instance Lower IS0 ECU Instance]
- Device Instancs Upper (150 Functon Instance]

T




Maretron N2KAnalyzer

N2KAnalyzer Software Properties Page

File Setup Analyze Update Configure Web Help

# =

TX DST200 (0x24) 2254145 - Transmitted PGNs = =R ="
Clear | que Label Current | Available Installation Installation
TS PGM Description nce Software | Software Description #1 Description #2
146216, 60928 150 Address Claim
146222, 65408 Unknown [65408] 01000 E .. -
146222, 65409 Unknown [E5409] ="
146222 65410 Unknown [B5410] 01000 E ... -
‘62041.88 126208 MNMEA - Read Fields - group function 3.50 _
-90103.72 126208 MMEA - Read Fields - group function
1.0 Mod A -

‘63998.56 126464  PGM Lizt - Received PGH'z group function
-63998.58 126464  PGHM List - Received PGN's graup funchion

A9003.72 126720 Montz DCR Channel Lock Status 1.00410... -
146217... 126336

Froduct Information
G2514.07 126998  Canfiguration Infarmatian 120112.. - ®
ldB222... 128259 Speed, W ater referenced 14152 14152
146222, 128267 “water Depth
- Destination: Global 1.100, 2.... |-
510 - 1100, 2.... -
: 1100, 2.... - Demao for NMEAE...
- Offget: 0000000 it i
- Reserved Bit: 755 1100, 2. |- Supplied by Gemne...
H-146222... 128275 Distance Log -
FH-146222. . 130311 Environmental Parameters 183 183
CC Westerbeke ... RC20 2247 ] 52749.A8 -
7 Maretron TLALOO 1260116 1612 1615
TA Beyond Meas... Fish Display 1... 396-B23085 ] 153 =

The transmitted PGN Page will allow for the user to view the live data coming
from a sensor which will show if it is actually transmitting and if the data is
correct.

m



Maretron N2KAnalyzer

N2KAnalyzer Software Properties Page

c]_| 0] x|

N2KAnaIyzer also Maretron DSH250
offers the ability to
simulate a DSM250

Label Current | Available Installation Installation
Software | Software | Description #1 Description #2

01000 E .. -
i . - 01000 ... -
display through
the software to Units... 10 Mod A -
view live data as L0

120112.. -

well as change

settings just as if a Sl Sl
live display were Demo forNMEAE.
1100, 2.... |- Supplied by Geme...
onboard.
183 183
527149.A8 -
il Maretron TLAL00 1260116 1612 1615
1A Beyond Meas... Fish Display 1., 396-B23085 i 153
32 Beyond Meas... FishGate 100 | 396-A0001012 0 121

Connected to NMEA 2000 Network COMS MNUM




Maretron N2KBuilder

N2KBUILDER NMEA 2000™ NETWORK DESIGN SOFTWARE

e Maretron’s unique N2KBuilder program allows dealers and
installers to design and test networks before any cable is
pulled through the vessel.

 The software will calculate voltage drop, connector gender,
and cable lengths as well as allow the use of custom
parameters to meet most design needs.

 When used properly, a configuration file can be generated to
create a bill of material that will include all Maretron parts
used in the build that makes ordering parts much more
efficient.



Maretron N2KBuilder

& N2KBuilder™ - New file
e = 0 T

File Edit Tools About

Desian Rule Checl Engine /¥Wessel Monitoring Gateways/ Tonls Adaptors/ Adapter Cables Miscallananus

xTﬂfml_H:h:l'!: I Mid / Micrn Cabla Componants Displays  Alarms Mavigation Instrumants
Branches OK

*;'f_::‘; = Componznt Library Area Sl IIHEEIRECT NS TN
I ;Numbﬂr Hodas OK i = = II.I-I-I .I .I
Design Rule

Check Arez

® Longth ok
X Curients OK

X voltages ok

X Germmar S

| Show On Drawing ]

Fmmme T L

Screen Control
Area

Display Details
Cable Lengths
Display Contral

lrea
Flug Gender —
Show Handles Maretron
Backbona(=) R - WMEE IO Ratwarh Bailder

w6 3ICRETETE

Design / Drawing Area

P Samged [ S0 Haratean LD sl S50
Sk [ ST ~ 3508, b S b Sserparsas. 4 Mgrde

R, IMBAC, AL B AR A
ERSTAN e CICHTANGE 7 T S e e

'
|
£
Wl wo ||




Maretron N2KBuilder

Desian Rule Checl Mini Cable Components Mid [ Micro Cable Components Displays [ Alarms Mavigation Instruments
‘r'l'-lrrnlnnbm s Engine [ Vessel Monitering Gateways/Toels Adaptors/ Adopter Cables
Eranchas Ok

& No Loops OK i Maretron
(puwer - |
(Numbar Nodas OK

' Cable Lengths OK

o Trurle Length Ok
(Erunch Le=ngth Ok

. 4otz F. 24N o=

Cumulstive Branch
Length OK

(Curnﬂrﬂs O
K uclkages oK

Common Mode
Volkage= OK

Show On Drawing
— H H
Zoom 1n : il [J[[] (]} iin (]} i 11l ||
Fisesimn Ouil
| T Ertmnrtz o | £ E5Valts a.Gavnlks L0.72ualks

Display Datails

— S]] Iin TE=T =
L
L1

Currents

Yoltages

Plug Gender

Backbona{s) =i
" lResa]]0 R A T mo=s

10.58Volk=

10,56V o e

Tit=

Maretron

IR e - MBS 00T Reatwark Syl
W &0 AT

- NGRS Dot B IS st LR el AR
(=2 Sl Srmiged [ 250 - 3500 b S Sasmind Ui

- LN . P

RBTA O PRAATea TS TACS I T e B 4

Rsvias calk:




Maretron N2KBuilder

DISPL...
AEPS 200
| bl
e Fuel Sensor Leads USB Cable

Up to 6 meters M

Upto 6 n

Tank Sender

Up to 6 meters

Unknown Length —
N 1 T

i

e This build file shows a system where the end user supplies specifics to be used to
generate a complete network. It is a useful program to start a system and explain
to customers not familiar with NMEA 2000™ how the parts are utilized.



Maretron N2KBuilder

Midship

Engine Blower 1 Engine Room

Fuel Tank 3 Fresh Water 1

- Yy L T T T T T T T T

-

A vt E
v | Battery Bank :
: [ 1 i
v Port .
- I_—_—_—_—_—_—l | . )
----------------- Hike """ 1 : E.ﬂ_e_z.
O : —1 :
e [ ]
 p— ¥ = : ———
- I....._..........................._......................._..::: I # | serssfeccacrsccssssdecsscssesslesennnnnneeee
. Starboard furt 1 | recsccbecccscccccs==
Ll i i ; e e e e s b —————
' I l: o mul] '
' | Ay EETTT Tyl D Bp— 1] Dp—— R —— T
— OX $ f EEEErrrr v D e | Bttt . By v
LLd (]
Engine Blower 2 " - Fuel Tank 2 + Fuel Tank 4 Fresh Water 2 4 .
e ————— = = = e H
L]
.

e Attached is a detailed view of how the system can be used to partition specific sections of a
vessel and show possible connection and integration points. The more detailed a
customer’s requirements are, the more data can be added to the builder file. This also
helps generate a very specific BOM to give an accurate estimate of what parts will be
required as well as total component cost.



Bill of Materials Report for C:\Documents and Setfings fioydDeskiopiN2K Buiider FlesiMarine tech 2.n2b

Maretron N2KBuilder

Manufacturer  |PartNumber Description Quantity
Marefron Micro Double Ended Cordset - Mio F - ”m Gray 18
Marefron CF-SPWROSCF | Micro/Mid 5m Power Tap Tee 1
Maretron CMCFLCF Micro Tee 14
Maretron DCMH00-01 Direct Cument Monitor 1
Maretron DCRI00N 0C Relay 2
Marefron IPG100-01 Intemet Protocol Gateway 1
Marefron MBE100 Black Box Vessel Monitoring and Control i
Marefron RAATD0-01 Rudder Angle Adapter 1
Marefron TLA1001 Tank Level Adapter i
Maretron TRCM Micro Temnination Resistor Male 2

 The Bill of Materials that is
generated from the Builder
file is an excellent way to
control cost of the build as
well as to generate
equipment costs for a job.



Maretron N2KMeter

The N2KMeter has the
capability to test the physical
aspects of a network.

Faults that can be detected by
the N2KMeter include:

® Opens and Shorts

e Incorrect Topology

e Bad Nodes

e Bad Termination

e Improper Shield Connection
* Intermittent Problems

e Excessive Scan Rate

e Common Mode Voltage



Maretron N2KMeter

The meter offers the ability to
use an Auto-Search tool that
will allow the dealer to locate
faults.

It works by examining all
measurements and then
pinpointing any that exceed
or are close to specified
limits.

The N2KMeter tracks network
data transmission errors in
real-time and lets you know if
the error rate is acceptable,
marginal or unacceptable
with the use of a simple signal
interface.

o

E-I'HI":::
w01, F Y . LD Display
E] | - Pushbuttons
f i ©  Next Measurement
&  Next Node Address
&  Previous Node Address
| @@ Return to Network View (push at
the same time)
\ Selector Switch
—
I



Maretron N2KMeter

e The automated error
detection of the N2KMeter
allows the user to view issues B o 57 |
on the backbone live. 6ol L = LCD Display

-,

o

. . . E] | — Pushbuttons

 The technician will be able to . . O  NextMeasurement
determine if the error was an S NedNodeAddress
isolated event or if it is | ﬁeianﬁstt?nTegﬂ Network View (push at
recurring which would T~ Selector Switch
indicate a problem on the
NMEA 2000™ network. N ,;v

 The error detection will scroll I

numerically as issues arise
from the time it is connected
to a node.



Maretron N2KMeter

Any error rate greater than
zero is undesirable (although
your network may still
function since CAN
automatically retransmits
after errors).

An error rate greater than
10/s indicates a problem that
should be investigated.

The N2KMeter uses unique
technology to accurately
determine which node was
attempting to transmit when
a bus error occurs.

Display

e 24
L)

@ |
.
Mik u

.22

YE

s®° o

S0

<

%3

What it means

Real-time error rate of 14
errors/second

Minimum bus error rate on whole
network since N2KMeter was
connected to the network or reset.

Maximum bus emor rate on the whaole
network since N2KMeter was
connected or reset.

Incremental errar count on the entire
network since the N2KMeter was
connected or reset.
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