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Important Information

Intended use
This handbook provides information and instructions to assist in planning and 
installing your Raymarine C-Series Display. It also provides information that will be 
useful when you are connecting the C-Series Display to other equipment.

Safety notices
WARNING:Navigation aid
This product is intended to be used as an aid to navigation. Its 
accuracy can be affected by many factors, including equipment 
failure or defect, environmental conditions and incorrect 
handling or use. It is the Users responsibility to exercise common 
prudence and navigational judgement. This device should not be 
relied upon as a substitute for such prudence and judgement.

WARNING:Product installation
This equipment must be installed in accordance with the 
instructions in this handbook. Failure to do so could result in poor 
product performance, personal injury and/or damage to the 
vessel.

WARNING:Electrical safety
Make sure the power supply is switched off before making any 
electrical connections.

WARNING:Electromagnetic energy
The radar scanner transmits electromagnetic energy. Ensure that 
the scanner has been installed according to the recommendations 
given in the relevant scanner handbook.

WARNING:Fishfinder sounder module
Removing the transducer cable from the rear of the fishfinder 
sounder module whilst it is switched on can cause sparks. Only 
remove the transducer cable after power has been switched off. 
Ensure that the sounder module is mounted where it is well 
ventilated and in an area free from flammable vapors.
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CAUTION:  Radar Scanners, Cables & Installation
Information on radar scanners, cables and their installation contained in this 
handbook supersedes that contained in the Pathfinder Radar Scanner 
Handbook, Document No. 81154_6, dated 11th March 2002.

CAUTION:  Bezel Installation
After installing the front bezel, check that all buttons and softkeys have 
passed through the bezel completely and are free to operate correctly.

CAUTION:  Global Positioning System Antenna
Do not connect or disconnect the GPS antenna from the display unit whilst 
power is switched on. Doing this may result in irreparable damage

CAUTION:  Water Ingress
To prevent the ingress of water and damage to the display, ensure that the 
chart card door is firmly closed. This can be confirmed by an audible click.

CAUTION:  CompactFlash Card Installation
When installing CompactFlash cards ensure that the card is being fitted the 
correct way round. DO NOT try and force the card into position as this may 
result in irreparable damage to the card.

CAUTION:  CompactFlash Cards
Removing the CompactFlash card whilst information is being written to it 
may cause damage to the card and loss of all data. A warning on the display 
indicates when writing is in progress.

CAUTION:  Chart and CompactFlash card damage
DO NOT use a metallic instrument such as a screwdriver or pliers to help you 
remove a card, as doing this can cause irreparable damage to the card and/or 
display unit.
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EMC Installation Guidelines
All Raymarine equipment and accessories are designed to the best industry standards for use in 
the recreational marine environment.

Their design and manufacture conforms to the appropriate Electromagnetic Compatibility 
(EMC) standards, but correct installation is required to ensure that performance is not 
compromised. Although every effort has been taken to ensure that they will perform under all 
conditions, it is important to understand what factors could affect the operation of the product.

The guidelines given here describe the conditions for optimum EMC performance, but it is 
recognized that it may not be possible to meet all of these conditions in all situations. To ensure 
the best possible conditions for EMC performance within the constraints imposed by any 
location, always ensure the maximum separation possible between different items of electrical 
equipment.

For optimum EMC performance, it is recommended that wherever possible:

Raymarine equipment and cables connected to it are:

At least 3 ft. (1 m) from any equipment transmitting or cables carrying radio signals e.g. VHF 
radios, cables and antennas. In the case of SSB radios, the distance should be increased to 7 ft. 
(2 m).

More than 7 ft. (2 m) from the path of a radar beam. A radar beam can normally be assumed to 
spread 20 degrees above and below the radiating element.

The equipment is supplied from a separate battery from that used for engine start. Voltage 
drops below 10 V, and starter motor transients, can cause the equipment to reset. This will not 
damage the equipment, but may cause the loss of some information and may change the 
operating mode.

Raymarine specified cables are used. Cutting and rejoining these cables can compromise EMC 
performance and must be avoided unless doing so is detailed in the installation manual.

If a suppression ferrite is attached to a cable, this ferrite should not be removed. If the ferrite 
needs to be removed during installation it must be reassembled in the same position.

Suppression Ferrites

            The illustration shows typical cable suppression 
ferrites used with Raymarine equipment. Always 
use the ferrites supplied by Raymarine.

Connections to Other Equipment

If your Raymarine equipment is to be connected to other equipment using a cable not supplied 
by Raymarine, a suppression ferrite MUST always be attached to the cable near to the 
Raymarine unit.

D6626-1
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Radar Scanners
CAUTION:  Radar Scanners, Cables & Installation

Information on radar scanners, cables and their installation contained 
in this handbook supersedes that contained in the Pathfinder Radar 
Scanner Handbook, Document No. 81154_6, dated 11th March 2002.

To achieve full radar compatibility with your C-Series Display, your Raymarine radar 
scanner may require upgrading. Please check the list below to see if this upgrade is 
required. 

The scanner serial number can be found on a label attached to the scanner casing:
            

If your radar scanner requires upgrading, please contact your local Raymarine dealer 
for full information.

Scanner type Serial Number Action required

2Kw Radome Up to 1221999 Not compatible

 1222000 - 0530167 Upgrade required

0530168 and above Fully compatible

4Kw Radome Up to 1221999 Not compatible

 1222000 - 0530246 Upgrade required

0530246 and above Fully compatible

4Kw Open Array Up to 1030001 Not compatible

1030002 - 1230142 Upgrade required

1230143 and above Fully compatible

10Kw Open Array Up to 0430000 Not compatible

0430001 and above Fully compatible
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Digital Sounder Module
Your Digital Sounder Module (DSM) should be C-Series compliant as indicated on the 
packaging.

If your DSM requires upgrading you will need to obtain a suitable accessory kit, Part 
No: E05014 from your local Raymarine dealer.

Electronic Cards

Navionics Chart cards
To use your C-Series Display as a navigation aid, charts with detailed information for 
the area you wish to navigate are required. The charts are available on Navioinics® 
Chart cards.

A chart card provides an appropriate level of detail and scale for a given geographic 
area.

To obtain suitable Navionics Chart Cards, contact your local dealer or visit the 
Navionics web sites: www.navionics.com or www.navionics.it. 

Alternatively, in North America call Navionics toll-free on 1-800-848-5896. 

Outside of North America, contact your local dealer or call Navionics SpA on tel: (+39) 
0584 961696 or fax: (+39) 0584 961309.

CompactFlash cards
It is possible to archive or transfer information to and from other compatible 
instruments using CompactFlash cards. To achieve the best results it is recommended 
that SAN DISK® CompactFlash cards are used.



offered by Busse-Yachtshop.com

-10 C-Series Displays Installation Manual



offered by Busse-Yachtshop.com

Chapter 1: System Integration -11

Chapter 1: System Integration

1.1 Introduction
This chapter provides an overview of system integration, you may find that your 
system does not use all the protocols or contain all the instrumentation that is 
described in it. However it is hoped that the information supplied will help in your 
understanding of how systems can be integrated and used successfully.

1.2 What is System Integration?
System integration enables various instruments and displays to communicate with 
each other and use the collected data to increase the functionality of the system. 

This data exchange is only possible if the data gathering is accurate, and transfer 
between instruments is fast and accurate. 

Fast and accurate data transfer is achieved by using a combination of the following 
data protocols:

• SeaTalk

• SeaTalk2.

• National Marine Electronics Association (NMEA)0183.

• NMEA 2000.

What is SeaTalk?

SeaTalk
The SeaTalk protocol was originally developed by Autohelm (part of Raymarine) and 
enables compatible instruments to be connected by a single cable carrying power and 
data in/out, without a central processor, creating a simple network. 

Additional instruments and functions can be added to a SeaTalk system, simply by 
plugging them into the network. SeaTalk equipment can also communicate with other 
non-SeaTalk equipment via the NMEA 0183 standard.

SeaTalk2

SeaTalk2 protocol was developed as the Controller Area Network (CAN) based version 
of SeaTalk.
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What is NMEA?

NMEA 0183
The NMEA 0183 Data Interface Standard was developed by the National Marine 
Electronics Association of America. It is an international standard to enable equipment 
from many different manufacturers to be connected together and share information.

The NMEA 0183 standard carries similar information to SeaTalk. However it has the 
important difference in that one cable will only carry information in one direction. For 
this reason NMEA 0183 is generally used to connect a data receiver and a transmitter 
together, e.g. a compass sensor transmitting heading to a radar display.

This information is passed in ‘sentences’, each of which has a three-letter sentence 
identifier. It is therefore important when checking compatibility between items that 
the same sentence identifiers are used, e.g. VTG carries Course and Speed Over 
Ground data, GLL carries latitude and longitude, DBT carries water depth and MWV 
carries relative wind angle and wind speed data.

NMEA 2000
The NMEA 2000 Data Interface Standard is the CAN based version of NMEA 0183.
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1.3 How is the C-Series display integrated?
This section details the recommended methods of integration.

SeaTalk system
            

In this system:

• C-Series powers SeaTalk for an alpha numeric keypad and RS 120.

• The DSM has a dedicated cable supplied with the unit and does not require a 
terminator at the C-Series end.
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Integrated system1
            

In this system:

• PC displays instrument information and shares routes and waypoints.

• SeaTalk is powered independently.

• SeaTalk bus must remain powered when C-Series is off so that the radio 
continues to receive GPS data.

• Open arrays must be powered using the split cable.
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Integrated system 2
            ##

In this system:

• PC displays instrument information - but does not share route and waypoint 
information.

• Smart heading sensor provides fast heading data for MARPA and radar overlay.

• Autopilot provides power for SeaTalk.
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Integrated system 3
            

In this system:

• The C-Series display will not share chart, radar or fishfinder data.

• Course computer with rate gyro will provide fast heading for radar overlay and 
MARPA.
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Chapter 2:  Installation
CAUTION:  Radar Scanners, Cables & Installation
Information on radar scanners, cables and their installation contained in this 
handbook supersedes that contained in the Pathfinder Radar Scanner 
Handbook, Document No. 81154_6, dated 11th March 2002.

2.1 Introduction
This chapter provides information and instructions for installing your C-Series 
Display

You may find that your system does not use all the protocols or contain all of the 
instrumentation that is described. 

For full functionality of the displays the following position and heading data is 
required:

• Orientation - heading data is required for the radar to operate in North Up or Head 
Up mode and the chart to operate in Course Up and head Up modes.

• Man Overboard (MOB) - requires heading and speed data,. Alternatively, Speed 
over ground (SOG) and Course over Ground (COG) derived from the same source as 
position data will enable this function.

• Mini Automatic Radar Plotting Aid (MARPA) and radar/chart overlay functions 
require accurate heading data. MARPA functionality is provided if SOG and COG 
are also available.

• Position data is required for full functionality of the chart display.

Selecting the display unit location
Your C-Series display can be mounted using the mounting bracket supplied, or 
console mounted using the optional flush-mounting kit.

Before you install the display, plan its installation, considering:

• Convenience: The contrast and colors seen on all Liquid Crystal Displays (LCD) 
vary slightly with viewing angle and are best viewed perpendicular to the display.

The mounting location should be easily accessible to allow operation of the front 
panel controls.

• Access: There must be sufficient space behind the display to allow cable connec-
tions to the rear panel connectors, avoiding tight bends in the cable.

• Interference: The selected location should be far enough away from devices that 
may cause interference, such as motors, generators and radio transmitters/receiv-
ers (see EMC Guidelines).
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• Magnetic compass: Mount the display at least 3ft (1m) away from a magnetic 
compass.

• Cable runs: The display should be mounted as near as possible to a Direct Current 
(DC) power source. 

• Environmental: The display should be protected from physical damage and 
excessive vibration. Although the display unit is waterproof, it is good practice to 
mount it in a protected area away from prolonged and direct exposure to rain and 
salt spray.

Selecting the scanner unit location
This section provides information that affects the possible locations of the scanner, and its 
position relative to the display unit and to the power supply. 

The dimensions of the each scanner unit are shown in the following diagrams.

Selecting the best location for the scanner unit requires careful consideration of the 
following points, to ensure reliable and trouble free operation:

Note: In order to minimize potential interference to other systems on board ship 
(EMC), it is advisable to mount the scanner on a part of the boat that is insulated from 
the ship’s battery negative. If you cannot do this, and encounter problems, you can fit 
insulating bushes between the scanner and its mounting bracket.

• Height: The scanner unit should normally be mounted as high as practical above 
the waterline, for three reasons:

• For safety reasons the scanner should be out of range of personnel, preferably 
above head height. This avoids mechanical danger and electromagnetic 
contact, particularly with the eyes.

• Radar operates at the line-of-sight, so a high mounting position gives better 
long range performance.

• Surrounding large objects, in the same horizontal plane, can interfere with the 
radar signal and cause blind areas or shadow sectors and false targets on the 
radar screen (see below).

However, do not mount the scanner so high that it is affected by the pitching and 
rolling of the vessel. In addition, you may need to lower the scanner to avoid 
creating a shadow sector underneath the scanner’s beam.
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D3224_4
18" Radome Scanner
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• Access: The scanner unit site should be easily accessible to allow maintenance to 
be carried out safely.

• Magnetic compass: Mount the scanner unit at least 1 m away from a magnetic 
compass.

• Cable run: The maximum length of cable between the display unit and the 
scanner unit should not normally exceed 20 m (60 ft) for radome scanners, or 15 m 
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Pedestal:                 24 kg (53.0 lb)
48" Open Array:       6 kg (13.2 lb)
72" Open Array:    9.4 kg (20.7 lb)
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(45 ft) for open array scanners. If you need to use a longer cable power cable 
lengths must be considered.

• Shadow sectors and false echoes: Mount the scanner away from large 
structures or equipment, such as the fly bridge, large engine stacks, searchlights, 
horns, or masts. It is particularly important to avoid shadow sectors near the bow. 
Raising or even lowering the scanner may help to reduce these effects.

In shadow areas beyond the obstruction there will be a reduction of the beam 
intensity, although not necessarily a complete cut-off; there will be a blind sector if 
the subtended angle is more than a few degrees.

In some shadow sectors the beam intensity may not be sufficient to obtain an 
echo from a very small object, even at close range, despite the fact that a large 
vessel can be detected at a much greater range. For this reason the angular width 
and relative bearing of any shadow sector must be determined at installation. 
Sometimes shadowing can be seen by increasing the radar gain until noise is 
present. Dark sectors indicate possible shadowed areas. This information should 
be posted near the display unit and operators must be alert for targets in these 
blind sectors.

It should also be noted that wet sails create shadow areas and thus sail boat 
operators should be aware that radar performance may reduce in rain.

If you mount the scanner on a mast, echoes from the mast may appear on the 
radar display. These can be minimized by placing absorbing material, such as a 
block of wood, between the scanner and mast.

• Platform rigidity/stability: The scanner platform should not twist (causing 
bearing errors) or be subject to excessive vibration.

• Heat/fumes: Mount the scanner away from the top of exhaust stacks, since the 
scanner and cables can be damaged by excessive heat and the corrosive effects of 
exhaust gases.

• For open array scanners you should also consider the following points:

• Mounting Platform: The platform must be mechanically secure and capable of 
supporting the mass and inertia of the open array scanner. The complete unit 
weighs: 48" scanner - 30 kg (66.2 lb); 72" scanner - 33.4 kg (73.7 lb).

• The site must be clear of ropes and moving rigging.

• Sufficient clearance must be allowed to fully open the open array pedestal for 
maintenance.

Mounting surface: sailboats
The scanner unit can be installed on a mast platform, an arch, or a bridge structure. 
Make sure that the platform surface is flat and the scanner unit drain hole (radome 
scanners) is not obstructed. Raymarine recommends that radome scanner units are 
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best suited for sailboat operation as open array systems are more difficult to 
protect from ropes and sails.

For sailboat installations, Raymarine offers a universal mast mount kit for each 
radome scanner type. This optional mount is used to fit a radome scanner to a flat 
surface on a mast with a minimum diameter of 60 mm (2½ in). When using the 
mast mount kit, appropriate hardware should be used for the style and structure of 
the mast aboard the vessel. Typically, the scanner will be mounted near the first set 
of mast spreaders. If there is any doubt concerning the appropriate type of 
hardware, consult your boat dealer or representative for their recommendations.

Depending on the type of sailboat, a radar scanner guard should be installed if the 
sails could touch the scanner or platform. Without a proper radar guard the 
mounting platform and the radar scanner could be severely damaged.

Mounting surface: power boats
On many small vessels the scanner unit can be installed on a mast platform, an 
arch, or a bridge structure, but take care to follow the scanner site guidelines, 
particularly regarding height. If necessary, construct a radar mounting platform to 
obtain a sufficiently high mounting position. Make sure that the platform surface is 
flat and the scanner unit drain hole (radome scanners) is not obstructed. Ensure the 
platform is strong enough to support the maximum shock loads likely to occur.

Setting the radiation plane
The scanner unit should be mounted so that the array rotates parallel to the 
waterline. The radar beam is approximately 25° wide in the vertical direction, 
providing good target detection during the vessel’s pitching and rolling.

.

Planing hull vessels, and some displacement hull vessels, adopt a higher bow angle 
when the vessel is at its cruising speed. In many cases this substantially alters and 
raises the radar’s main radiation plane, and can cause poor detection of nearby 
targets. It may be helpful to lower the radar beam back towards the parallel, by 
shimming the rear of the radar, so that the beam points slightly downwards with 
respect to the waterline when the vessel is at rest

12.5˚

12.5˚

Waterline

Ideal Radiation Plane D3223-2
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.

The shims may be made from aluminium plate wedges, simple flat washers, or an 
angled wooden block. For thick shims, you may need longer securing bolts than the 
M8x40 bolts supplied with the radome scanner, or the M10 studding supplied with 
the open array scanners.

Wedge or
washers

Using shims to lower the main beam

D3229-3

Forward
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2.2 What comes in the box?
Unpack the display carefully, to prevent damage. Save the carton and packing, in 
case the unit has to be returned for service.

The box contains the following items:

Item Quantity

C-Series Display 1

Display Bezel 1

Trunnion Bracket and knobs 1

Panel mounting seal 1

Sun cover 1

Power Cable 1

NMEA cable 1

SeaTalk cable 1

No.10 x 3/4” Pozi-drive screws 3

M2 x 8 Pozi drive screws 10

Scotchlock connectors 3

C-Series Reference Manual 1

C-Series Installation Manual 1

C-Series Operating Guide 1


