FURUNO ELECTRIC CO., LTD.

OPERATOR'S MANUAL
ik EnBAE

SATELLITE COMPASS™
HFS5L R EA™

Model SCX-20

NMEA 2000 Specification
NMEA 2000 {+#

www.furuno.com



- HBROBE-FERAAEFICEIISBAVELERF. BEVLITORTE - REE, &RFYD
LHXE-EXFHTABEOLET,

* FURUNO Authorized Distributor/Dealer HREL&Hh (&
FURUNO ELECTRIC CO,, LTD.

mEHEIHARMT

AEDOEMBESHERQAEIIHED !
BEERE, SHERREUVET, | A :DEC. 2019
T - C1 :MAY. 26, 2026

Printed in Japan

Pub. No. OMC-72860-C1

(M) scxas MR

00019529312



IMPORTANT NOTICES

General

» This manual has been authored with simplified grammar, to meet the needs of international users.

» The operator of this equipment must read and follow the instructions in this manual.

Wrong operation or maintenance can void the warranty or cause injury.

» Do not copy any part of this manual without written permission from FURUNO.

+ If this manual is lost or worn, contact your dealer about replacement.

» The contents of this manual and the equipment specifications can change without notice.

» The example screens (or illustrations) shown in this manual can be different from the screens you
see on your display. The screens you see depend on your system configuration and equipment
settings.

» Save this manual for future reference.

* Any modification of the equipment (including software) by persons not authorized by FURUNO will
void the warranty.

» The following concern acts as our importer in Europe, as defined in DECISION No 768/2008/EC.
- Name: FURUNO EUROPE B.V.

- Address: Rotterdamseweg 30A, 2921 AP, Krimpen aan den IJssel, The Netherlands

» The following concern acts as our importer in UK, as defined in S| 2016/1025 as amended SI 2019/

470.
- Name: FURUNO (UK) LTD.
- Address: West Building Penner Road Havant Hampshire PO9 1QY, U.K.

» All brand, product names, trademarks, registered trademarks, and serviRotterdamseweg 30A,
2921 AP, Krimpen aan den IJssel, The Netherlandsce marks belong to their respective holders.

How to discard this product

Discard this product according to local regulations for the disposal of industrial waste. For disposal in
the USA, see the homepage of the Electronics Industries Alliance (http://www.eiae.org/) for the
correct method of disposal.

How to discard a used battery

Some FURUNO products have a battery(ies). To see if your product has a battery, see the chapter
on Maintenance. If a battery is used, tape the + and - terminals of the battery before disposal to pre-
vent fire, heat generation caused by short circuit.

In the European Union

The crossed-out trash can symbol indicates that all types of batteries

must not be discarded in standard trash, or at a trash site. Take the

used batteries to a battery collection site according to your national =S

legislation and the Batteries Directive 2006/66/EU.

In the USA
The Mobius loop symbol (three chasing arrows) indicates that @ @
Ni-Cd and lead-acid rechargeable batteries must be recycled. %('9 %

Take the used batteries to a battery collection site according to
local laws. Ni-Cd Pb

In the other countries
There are no international standards for the battery recycle symbol. The number of symbols can in-
crease when the other countries make their own recycle symbols in the future.




/N\ SAFETY INSTRUCTIONS

The operator and installer must read the applicable safety instructions before attempting to operate or
install the equipment. Failure to comply with these safety instructions may cause injury, loss of life or
damage to the equipment.

DANGER Indicates a potentially hazardous situation which, if not avoided,
will result in death or serious injury.

WARNING Indicates a potentially hazardous situation which, if not avoided,

could result in death or serious injury.

CAUTION Indicates a potentially hazardous situation which, if not avoided,
can result in minor or moderate injury.

A Warning, Caution ® Prohibitive Action o Mandatory Action

Safety instructions for the installer

/\ WARNING CAUTION

0 Turn off the power at the mains before Observe the following safe compass
beginning the installation. distances to prevent interference to a
Fire, electrical shock or serious injury can magnetic compass:

result if the power is left on or is applied
while the equipment is being installed.

Standard | Steering

compass | compass
ELECTRICAL SHOCK HAZARD Satellite Compass 030m | 030m
Do not open the equipment unless SCX-20 ’ )
totally familiar with electrical circuits

and service manual.

Only qualified personnel should work Ground the equipment to prevent
inside the equipment. electrical shock and mutual
interference.

Use the specified power cable.

Fire can result if an incorrect cable is used.

Do not disassemble or modify the
equipment.

Fire, electrical shock or serious injury
can occur.




SAFETY INSTRUCTIONS

Safety instructions for the operator

/N WARNING /\ CAUTION

ELECTRICAL SHOCK HAZARD Do not connect/disconnect the
A Do not open the equipment unless ® signal cable while turning the
totally familiar with electrical circuits power on.

and service manual.

Only qualified personnel should work The unit may be damaged.

inside the equipment. No single navigation aid (including
. . o this unit) should ever be relied

Do not disassemble or modify the upon as the exclusive means for

equipment. navigating your vessel.

Fire, electrical shock or serious injury . . .

can occur. The navigator is responsible for

checking all aids available to confirm
his position. Electronic aids are
intended to assist, not replace, the
navigator.

water leaks into the equipment or
smoke or fire is coming from the
equipment.

0 Turn off the power immediately if

Failure to turn off the equipment can
cause fire or electrical shock.
Contact a FURUNO agent for service.

Use the correct fuse.

Use of a wrong fuse can result in
damage to the equipment.
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FOREWORD

A Word to the Owner of the SCX-20

FURUNO Electric Company thanks you for purchasing the FURUNO SCX-20 Satellite Com-
passm. We are confident you will discover why the FURUNO name has become synonymous with
quality and reliability.

Since 1948, FURUNO Electric Company has enjoyed an enviable reputation for quality and reli-
ability throughout the world. This dedication to excellence is furthered by our extensive global net-
work of agents and dealers.

Your equipment is designed and constructed to meet the rigorous demands of the marine envi-
ronment. However, no machine can perform its intended function unless properly operated and
maintained. Please carefully read and follow the operation and maintenance procedures in this
manual.

We would appreciate feedback from you, the end-user, about whether we are achieving our goal.
Thank you for considering and purchasing FURUNO equipment.

Features

The SCX-20 is a new Satellite Compass™ designed with FURUNO advanced GPS kinematic
technology. This compass has a wide range of applications for both land and sea vessels.

The main features are:

» Heading accuracy of 0.5° RMS (1.0° when stationary).

» Perfect for use as a heading sensor for RADAR/TT, Echo trails, AlS, Autopilot and scanning
SONARs.

» Outputs accurate heading, position, time, speed and course.

» Pitch and roll output in digital format for ship’s motion correction.
* Heave output allows for heave compensation.

+ Attitude settling time of 60 seconds.

» Outputs data in NMEA 2000 format.

+ Aesthetically pleasing antenna fits nicely on recreational boats.

Program numbers

Unit & PC Board | PCB/Application Program No.* PCB/Application Program No.*
Antenna Unit STARTER 2051599 01.xx APL 2051601 01.xx
BOOTER 2051600 01.xx GNSS (1 to 4) 48505230 xx

*: “xx” denotes version number.
CE/UKCA declaration

With regards to CE/UKCA declarations, please refer to our website (www.furuno.com) for further
information about RoHS conformity declarations.

Disclosure of Information about China RoHS

With regards to China RoHS information for our products, please refer to our website
(www.furuno.com).



SYSTEM CONFIGURATION

SCX-20 f TonowNe \

N

FRU-NMEA-PMMFF-060
(6m)

o o -§§ -::D::uﬁnmu:

T-Connector

Terminator

Vi

_

Power supplied from
the NMEA 2000
network

(12 to 24VDC)

: Standard supply
: Optional or local supply

&
53-1:@:0%&:03%:@:01:

T-Connector Terminator

NMEA 2000 network cable



EQUIPMENT LIST

Standard suppl

Name Type Qty. Remarks
Antenna Unit SCX-20 1 For NMEA 2000
Installation Materials CP20-04600 For roof mount kit of antenna unit. Includes
cable FRU-NMEA-PMMFF (6 m).
CP20-04610 For pole mount kit of antenna unit with ca-
ble FRU-NMEA-PMMFF (6 m).
CP20-04620 1 For pole mount kit (w/Mast Mounting Kit
(Select | CP20-04605*) of antenna unit. Includes ca-
one) ble FRU-NMEA-PMMFF (6 m).
*: Includes Fixing Support Fixture, Pipe and
Hose Clamp (25 to 35 mm), and 20A to
25A (¢35 to 50 mm) diameter mast installa-
tions.
Optional supply
Name Type Remarks
Cable Assembly FRU-NMEA-PMMFF-010 For NMEA 2000 network, 1 m

FRU-NMEA-PMMFF-020

For NMEA 2000 network, 2 m

FRU-NMEA-PMMFF-060

For NMEA 2000 network, 6 m

Right Angle Mounting-
Base

NO.13-QA330

Micro T-connector

FRU-MM1MF1MF1001

Termination FRU-MM1000000001

Resistor (Micro) FRU-MF000000001

Roof Mount Kit* CP20-04602

Pole Mount Kit* CP20-04603

Mast Mounting Kit* CP20-04605 Requires CP20-04603.

Hose Clamp (Large) OP20-52 For 32A to 40A (¢35 to 50 mm) diameter
mast installations.

Bird-Repellent Fixture OP20-54 2 pcs.

Snow Cover Kit OP20-53

*: Select the appropriate kit depending on the installation location and configuration.

vii
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1.

INSTALLATION

1.1

NOTICE

Do not apply paint, anti-corrosive sealant or contact
spray to coating or plastic parts of the equipment.
Those items contain organic solvents that can damage
coating and plastic parts, especially plastic connectors.

You can install the antenna unit as follows. See the outline drawings at the back of this
manual.

* Platform mount, fixed from bottom (section 1.2)

* Pole mount (section 1.3)

* Roof mount, fixed from top (section 1.4)

* Antenna Base mount (section 1.5, option)

Use the NMEA 2000 Antenna cable (FRU-NMEA-PMMFF-060) for installation.

Installation Considerations

Wiring considerations

Do not bundle the antenna cable with the radio equipment cables. If noise cannot be
reduced even after proper routing, adjust the squelch of the radio equipment.

Mounting considerations

+ Select a mounting location with consideration for the antenna cable length.
Consider the routing path and length of the antenna cable, and select a location
where the cable can be connected without strain.

» Select a mounting location with sufficient strength to support the weight of the unit.
See the outline drawings at the end of this manual.

» Provide sufficient service space around the unit for maintenance and inspection.
For the required service space, see the outline drawings at the end of this manual.

» Ensure the compass safe distances (See page ii).




1. INSTALLATION

General considerations

® Mount the SCX-20 above radar mast
As shown in the figure below, mount the SCX-20 above a radar mast. This provides
an unobstructed path between the SCX-20 and the satellites, regardless of vessel
heading. Obstacles can cause signal interruption and multipath reception (signals
received via multiple paths), which may prevent normal operation.

‘—| Radar Antenna

00000

- |Bridge

SCX-20 mounted above antennas and structures

® Jf the SCX-20 cannot be mounted at the top of the radar mast
If it is impossible to secure a wide upward field of view as shown in the previous
figure (that is, if there is a possibility of obstruction), signal blockage or multipath
reception may occur depending on the vessel heading.

Location influenced
by reflected wave.

<\| Radar Antenna |

fNrere"

T

SCX-20

00000

Reception blocked by mast.

(Obstructed location)

Problems associated with mounting SCX-20 below a radar mast



1. INSTALLATION

Selecting the installation site

Refer to the outline drawing at the end of this manual and select a location that satis-
fies all four conditions described in this section. After selecting the installation site, de-
termine the installation height.

CONDITION 1: Locate the SCX-20 away from the obstacles that might prevent
reception of the GNSS signal

* Install the SCX-20 in a location where the field of view to the zenith is at least £85°.
Mount the SCX-20 as high as possible, away from masts or other structures that can
cause reflection or interfere with reception.

Zenith

SCX-20

« If this condition cannot be satisfied, ensure a horizontal distance to the interfering
object so that the horizontal angle is less than 10°. Keep the horizontal distance be-
tween the SCX-20 and other masts at or greater than the values in the next table.

Mast diameter Min. horizontal separation distance
10 cm 1.5m
30 cm 3m




1. INSTALLATION

CONDITION 2: Keep the SCX-20 outside the radar beams

+ Keep the SCX-20 at an elevation angle of more than 20° from the top of the radar
antenna.

+ Keep the SCX-20 at least 3 m away from the edge of the open-type radar antenna.

+ If adistance of 3 m from the open-type radar antenna cannot be maintained, mount
the SCX-20 at least 0.8 m above the top of the radar antenna.

SCX-20 |

1 [}

T [}

[}

( _ -lll!r-ll } i

] [}

; 3 :
== E'

I

‘Radar Antenna ,;]'i"l"
(open type) EUR R /
@ 17 )j) H2

Positional relation between radar antenna and
the SCX-20.

-IfH2 =1 m and L = 3 m, the elevation angle
from the radar Antenna to the SCX-20 should
be more than 20°.

-If L < 3 m, H1 should be at least 0.8 m.

t
JERE S
|
|
|
|
|
I,I
[
[
[
(]
[
/‘h‘\

Mast, etc.

—t

|
|
& N,
< >
|

SC series antenna installed
away from radar beam

Separation distances from radar antenna

CONDITION 3: Keep the SCX-20 outside the Inmarsat transmission beam

Keep the SCX-20 at least 3 m away from the Inmarsat Fleet Broadband transmitting
antenna. Do not install the SCX-20 within the transmission beam.

SCX-20 Satellite Compass Inmarsat Fleet Broadband Antenna

FUWRWEI®

|
3 m or more
]4

Separation distance from Inmarsat Fleet Broadband Antenna

CONDITION 4: Keep the SCX-20 at the specified distance from other communi-
cation (VHF, etc.) antennas

Refer to the outline drawing (C7286-Y01) at the end of this manual, and mount the
SCX-20 at least the specified distance away from other communication antennas.



1. INSTALLATION

CONDITION 5: Select a physically stable mounting location with minimal or no
vibration from engines or waves

Mount the SCX-20 in a stable location. The SCX-20 contains highly sensitive GNSS
and angular speed sensors. Therefore, try to install the SCX-20 in a location where
shock, vibration, etc. are minimal.

SCX-20

/ FURWEE® \
N =) ﬁ Minimal or no vibrations

Mast, etc.

No vibrations at mounting base

Installation height

After choosing the installation site, determine the installation height. Consider whether
the surface directly below the installation location is metallic or non-metallic.

If the mounting surface (deck or the area around the installation site) is flat and
metallic

» Keep the SCX-20 at least 800 mm above the metallic surface. A metallic surface is
defined as a surface that is wider than the projected area of the top view of the SCX-
20.

Separation distance
at least 800 mm

A

Metallic surface



1. INSTALLATION

If the mounting surface is non-metallic (FRP, etc.) and there are no metallic ob-
jects around the installation site
* Mount the SCX-20 directly on the non-metallic surface. The supporting metallic ma-

terial must be smaller than the SCX-20. If the non-metallic surface is supported by
a metallic pipe or similar materials, select a location where vibration is minimal.

Non-metalic (FRP, etc.) overhead

Metalic pipe, etc.

Metalic material providing support
for non-metallic overhead

Installation examples for a pleasure boat

No tuna tower

Recommended supporting

V pole dimensions;
Sensor fixed to Height: 500 mm or less
a platform nlln Diameter:
\ E},@P - Flat: atleast 80 mm
Fixing hole -  Pipe: 25 - 50mm
Radome
radar antenna ﬂ Fixing holes should "surround" the SCX-20.
— Further, fix the mounting pole at a right angle.

Fixing hole

¥4

Do not mount the SCX-20 like this.
Vibration can damage the SCX-20.

With tuna tower

If no pipe is below, the installation is unstable.
Mount the SCX-20 near the thicker pipe,
usually on the stern side.

Fix directly to the vessel, above
other equipment as much as possible.

No pipe /7~
) \
:' /—I—‘ Pipe with
large diameter




1. INSTALLATION

1.2 Platform Mount

The antenna unit is mounted on a level platform, with the fixing screws inserted from
the underside of the unit.

1.21 Required tools

The following tools should be prepared in advance for this installation.

Name Remarks
Electrical Drill For making the mounting holes
Drill Bit 06
Hole Saw For making the cable hole (¢$25 mm)
File For smoothing the cut edge of the cable hole
Phillips-head Screwdriver | No.2
Self-vulcanizing tape For waterproofing the connector
Vinyl tape For waterproofing the connector

1.2.2 How to mount the Antenna Unit

1. Construct a suitable mounting platform, minimum size 130 mm x 130 mm. If cor-
rosive material is used, take necessary anti-corrosion measures.
Note: The mounting platform must be flat, level and firmly secured.

2. Referring to the outline drawing at the back
of this manual, drill three mounting holes

min. 130 mm

(¢6 mm) and a cable hole for passing the Cable hole
supplied antenna in the mounting platform. (225 mm)
The diameter of a cable hole is $25+2 mm min. ° /

for SCX-20. 130 mm g o

.

Mounting hole (26 mlm)

Note: Place the antenna unit on the plat-

form, then orient the unit so the bow mark on r Bow maer

its base is facing the ship’s bow. .

.
[

B

L

= Fummwooo

3. Pass the antenna cable through the hole made at step 2 so the connector of the
antenna cable exits on the upper side of the mounting platform.

unit connector.

o =

RERREN \
g

' i i l§

“~~-‘ ‘

1' Bow mark

[ N\
Cable hole ]

@25+2 mm ‘

4. Connectthe antenna cable to the antenna —
@@@@m@%




1. INSTALLATION

Note: DO NOT apply the supplied adhesive to the four vent holes near the name

plate.
i~
Q\ ™~ Vent hole (four places)
: a : Note: Do not apply the

adhesive here.

Name plate
(-]

' -.‘
o
Bottom view of the antenna unit ’

5. Wrap self-vulcanizing tape twice at the junction between connectors of the anten-
na unit and the antenna cable. Then wrap vinyl tape once over the self-vulcaniz-
ing tape for waterproofing.

Note: Wrap the tapes so as to cover both connectors of the antenna unit and the
antenna cable.

: ﬁ ; )
' Connector of antenna unit

Self-vulcamzmg tape Vinyl tape
(Double layer) (Single layer)

6. Adjust the direction of the antenna unit so the bow mark on its base is facing the
ship’s bow.

Note: When the antenna unit is placed on the platform, make sure that the plat-
form is not inclined.

7. Fasten the antenna unit to the mounting location with the three sets of supplied
upset screws (M5x20, flat and spring washers attached) from the bottom through

the mounting holes at step 2. After fastening the screws, coat the screw heads
with the supplied adhesive.

FUMWCI® Thickness Length of
= S = (mounting plate)| M5 screw
\
' 2 = 4 20 mm

\ "—e:‘ ‘I’K"' / 2t0 10 mm (SUpp'led)
T thickness + 8

% i M5 upset screw, Otherwise to 16 mm
\ % wiflat and spring (local supply)

Adhesive washers (3 places)

Note: Screw length is dependent on the thickness of the mounting platform.



1. INSTALLATION

1.3 Pole Mount

Combine the antenna unit with the pole mount kit then attach the antenna unit assem-
bly to the mounting pole.

Anchor point
=~y

i

Fixing Support
Fixture

== @@@wm@J
5,
_\f

l Hose Clamp

| Mounting
pole

Antenna unit

0!/

Antenna cable

1.3.1 Installation notices

* The diameter of the mounting pole must be 25 to 50 mm.

» Use the supplied pole mount kit and the supplied fixing support fixture for the pole
mount installation so that the bow mark of the antenna unit faces to the bow.

» Select the correct clamp size of the pole mount kit fixture considering the diameter
of the mounting pole.
Name Mast diameter Remarks

Hose Clamp | For 20A to 25A (¢25 to 35 mm) | Standard supply with CP20-04603
For 32A to 40A (¢35 to 50 mm) | Optional supply (OP20-52).

» DO NOT apply the supplied adhesive to the four vent holes near the name plate.
RN

Name plate
[
L N Y
i Vent hole (four places)

A q Note: Do not apply the
! | adhesive here.

(=

i -

S
AhmitS

]
= |
Bottom view of the antenna unit

1.3.2 Required tools

The following tools should be prepared in advance for this installation.

Name Remarks
Phillips-head Screwdriver | No.2
Slotted Head Screwdriver | For clamp bolts.

Wrench » For fixing the lock nut (opposite side dist. 32 mm)

* For fixing pole mount texture (opposite side dis. 8 mm))
Cable tie Two pieces (at least), for fixing the antenna cable.
Putty For securing the cable entrance of the pipe.




1. INSTALLATION

1.3.3

1.3.4

1-10

How to assemble the pole mount kit

1.

How to mount the An-
tenna Unit

1.

Thread the supplied lock nut onto the supplied pipe then tighten to the end of
thread as shown in the figure below.

Apply the adhesive around the threads of the pipe then attach the pole mount tex-
ture to the pipe.

Turn the assembly upside down, hold the pipe steady and tighten the lock nut
again with a wrench. The torque must be 15 Nem.

Hold the pipe in place
and re-tighten the nut
with a wrench.

Polé Mount
“ Texture

& Lock Nut

Apply adhesive to threads.

Pipe
—/ U

Wipe off the excess adhe-
sive.

Note: Do not cover the five
drain holes (shown in the
figure below) with the ad-
hesive.

Set the hose clamps on the pole mount kit assembly and pass the antenna cable
for NMEA 2000 through the pipe of the mast mounting kit from the underside.
Note: Make sure the anchor point of the fixing support fixture faces upward.

/

Pole
Mount Kit v )
Assembly . Cutout
&ﬁ Pass the antenna cable
through the cutout.

Hose Clamp §--




1. INSTALLATION

2. Connect the antenna cable for NMEA 2000 to the connector of the antenna unit.
Secure the antenna unit with the three supplied M5 screws from the underside.
After fixing screws, coat the screw heads with the supplied adhesive.

.- | ﬁ FURWLI® g
N B S
il g d
%27 7
Antenna il Bow mark
unit /
Connector
3. Set the antenna unit assembly to the mount-
ing pole so that the anchor of the fixing sup- ’\Ahchor
port fixture is on the top of the mounting pole | -
as shown in the figure at right. / ‘ _
Antenna unit Moﬁgntlng
assembly P
4. Loosely hand tighten the hose clamps so
that you easily adjust the position of the anten- ——
na later in this procedure. T W@
__Bolt
i)l Hose Clamp

5y
| -
5. Adjust the direction of the antenna unit so the

bow mark is facing the ship’s bow. ﬂow mark\\

el
—

FUURWo3@

6. Fasten the hose clamps to fix the antenna unit.

1-11



1. INSTALLATION

7. Make aloop in the antenna cable, then fix the looped section to the pole as shown
in the figure below.

Antenna
cable

(NMEA 2000).."%‘% _—

/,

Cat_)le tie

Hashed area:
) Adhesive

Make a loop.

\_/

8. Apply putty (local supply) to the cable exit, to secure the cable.

1.4 Roof Mount

The optional Roof Mount Kit (OP20-04602) is used to mount the antenna unit on the
roof (overhead), with the fixing screws inserted from the top of the antenna unit.

1.4.1 Installation notices

» The mounting platform must be flat. Do not install the unit on an uneven surface.

* DO NOT apply the adhesive to the area between the roof mount kit and the mount-
ing platform, or between the antenna unit and the roof mount kit. See step 10 on
page 1-15 for details.

* DO NOT apply the adhesive to the four vent holes near the name plate.

Name plate

{an
f\ N Vent hole (four places)
\ @ @5')U)‘< )f é ’Note: Do not apply the

//| adhesive here.
/ o /

Bottom view of the antenna unit

1.4.2 Required tools

The following tools should be prepared in advance for this installation.

Name Remarks
Hole Saw For making the cable hole ($25 mm)
File For smoothing the cut edge of the cable hole
Phillips-head Screwdriver | No.2

1-12



1. INSTALLATION

1.4.3 How to mount the Antenna Unit

1. Construct a suitable mounting platform, minimum size 260 mm (bow-stern) x 240
mm. If corrosive material is used, take necessary anti-corrosion measures.
Note: The mounting platform must be flat, level and firmly secured.

2. Make a cable hole ($25+2 mm) for passing the
supplied antenna cable through the center of
the mounting platform.

Note: The cable hole should be made accord-

260 mm (min.)
<——(bow-stern-direction)—

ing to the above specifications. An excessive- C(Zggeigor::am)

ly large hole can result in water leakage.

Alternatively, an excessively small hole can ) 240[mm
prevent cable routing. (min.)

Mounting platform
(top view)

3. Pass the NMEA 2000 antenna cable through
the hole made at step 2 so the connector of
the antenna cable exits on the upper side of
the mounting platform.

Antenna cab
connector

e

4. Attach the supplied attachment gasket to the Attachment
cable entrance so as to fit the groove of the = gasket

attachment gasket with the cable entrance. /“\

5. Set the antenna unit on the roof mount kit so the bow marks for the antenna unit
and the roof mount kit base are aligned.

/. FUmUWLo®

Antenna unit assembly

Bow mark

L
[ Roof mount kit base | ‘

1-13



1. INSTALLATION

6. Turn the antenna unit assembly upside-down, then secure the antenna unit to the
kit base with the supplied three screws (M5x20).

————— > K M5x20 (©
e e e ﬁ/\g (3 places)

=\
e el = N

=) Bl=®=
sewrf) ([ o7

|
|
|

7. Attach the supplied roof mount gasket to the antenna cable. Apply the supplied
adhesive to top of the roof mount gasket and then connect the antenna cable to
the bottom of the antenna unit assembly.

Note 1: When attaching the gasket to the antenna cable, take note of the direction
of the gasket referring to the figure below.

Note 2: Before attaching the gasket to the antenna unit, apply the supplied adhe-
sive (TB5211) to the top surface of the gasket, where it contacts the antenna unit.

T FURUCS® N\
R::gerrount Apply adhesive
l’ ’ the top su

- -

Antenna
cable

8. Apply the supplied adhesive (TB5211) to the bottom of the roof mount gasket.
Note: DO NOT apply the adhesive to the vent holes.

Vent holes
(12 places) | Adhesive ||

9. Set the antenna unit assembly so the bow mark (see step 5) on the top of the an-
tenna unit is facing the ship’s bow.

1-14



1. INSTALLATION

10. Apply the supplied adhesive TB5211 to the threads of the supplied screws
(M5x20), then fasten the antenna unit assembly with their screws from the top.
Note: DO NOT apply the adhesive to the contact areas (Hashed areas in the fig-
ure below) between the roof mount kit and a mounting platform and between the
antenna unit and the roof mount kit.

-——
Stern side

M5x20
(both sides, 4 places)

Bow side

1.5 Antenna Mounting Base (option)

The antenna unit can be mounted on the following locations, using the optional right
angle mounting base (NO.13-QA330).

* Inclined surface (adjustable up to 35°)
» Narrow, flat surface

1.5.1 Installation notices

* Do not install the unit on an uneven surface.

» DO NOT apply the adhesive to the four vent holes near the name plate.

Name plate

\i
' Vent hoIe (four places)
Note Do not apply the

adhesive here.

\Q\v/

Bottom view of the antenna unit

1.5.2 Required tools

The following tools should be prepared in advance for this installation.

Name Remarks
Electrical Drill For making the mounting holes
Drill Bit 04.2t05
Hole Saw For making the cable hole (¢25 mm)
File For smoothing the cut edge of the cable hole
Phillips-head Screwdriver | No.2
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1. INSTALLATION

1.5.3 How to mount the Antenna Unit

1. Attach the pole mount kit to the antenna base referring to subsection 1.3.3.
Note: The pipe included in the pole mount kit is not used.

2. Set the antenna base to the mounting location considering the tilt direction, and
make four mounting holes (¢4.2 to 5 mm) on the mounting platform.

Note: The possible tilt direction of the antenna base depends on the setting posi-
tion of the antenna base.

ﬁow mark\x

Right Angle
Mounting Base

=
l l Make mounting
- oy — — holes (4 places).
FUmWLI® Platform —— \

3. Make an antenna cable hole (6252 mm) at the

center of the four mounting holes for passing / o ;:3 o \
the supplied NMEA 2000 antenna cable L v !
through the mounting platform. Cable hole (8252 mm)

4. Pass the NMEA 2000 antenna cable through the
mounting platform and the pipe of the antenna
base from the underside of the antenna base.

Antenna cable

Right Angle
Mounting
Base

I ™ Cable hole

5. Pull the pipe slightly upwards then apply the supplied adhesive to the inside and
bottom face the antenna base footing.

Bottom face Adhesive

Foot of antenna base
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1. INSTALLATION

6. Fitthe antenna base to the platform so that the
mounting holes are aligned with each other.
Adjust the direction of the pipe while keeping in
mind the fixing hole is pointed towards the
ship's bow as illustrated below.

Fixing
screws
(MS)

“tv-. Ship’s bow @} Ship’s bow
Y S No fixing
A fixing hole for the hole faces
antenna unit faces to _th,e
to the ship’s bow. ship’s bow.

7. Remove hex socket head bolts one by one and
fasten the supplied screws with adhesive loosely.
After loosely fastening four screws, fasten them
tightly then wipe off the excess adhesive.

Note: The adhesive takes approximately 30 min-
utes to adhere.

Set screw
(four places)

8. Connectthe NMEA 2000 antenna cable to the
bottom of the antenna unit.

Screws (three places)
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1.6

1.7

1.8

1-18

10. Loosen the hex socket head bolts (see
step 5) with the supplied hex key wrench
then adjust the direction of antenna base so
the bow mark on its base is facing the ship’s
bow. After adjusting, tighten the hex socket
head bolts on the antenna base again.

Bird Deterrents (Option)

The optional bird deterrents (OP20-54) can help
keep birds from resting on your antenna.

Remove the double-sided tape from two bird deter-
rents, then attach the deterrents to the antenna cov-
er. Coat around the contact area of both bird
deterrents with the supplied adhesive.

Snow Cover Kit (Option)

// TBOW mark \\

Py
.

)
S

E’@@@Dq@ B
u] 0
Bird
/ deterrent

FURUWET@®

The optional Snow Cover Kit (OP20-53) is available to reduce snow build-up on your

antenna.

To install this kit, see the instructions (C72-01901) supplied with the kit.

Wiring with Other Equipment

Using the supplied cable assembly, connect the antenna cable of this equipment to
the NMEA 2000 network backbone. Refer to "SYSTEM CONFIGURATION" on

page vi for details.

This equipment connects to the devices in an NMEA 2000 network.

» This equipment: 4 LEN at 9 V

» Connect equipment to the backbone with T-type connectors.

» Terminators are required for both ends of the backbone cable.

* We recommended that power from the NMEA 2000 network be input at the center

of the backbone.



1. INSTALLATION

What is NMEA 2000 (CAN) bus?

CAN bus is a communication protocol (NMEA 2000 compliant) that shares multiple
data and signals through a single backbone cable. You can simply connect any CAN
bus devices onto the backbone cable to expand your network on-board. With CAN
bus, IDs are assigned to all the devices in the network, and the status of each sensor
in the network can be detected. All the CAN bus devices can be incorporated into the
CAN bus network. For detailed information about CAN bus wiring, see “Furuno CAN
bus Network Design Guide” (Type: TIE-00170).

Guideline for Connecting

Follow these guidelines when selecting a mounting location.
* Where the cable connectors and NMEA 2000 connectors are subjected to moisture
or water spray, waterproof the connectors as shown below.
1. Wrap the connection point with a single layer of vinyl tape.
2. Wrap one layer of self-bonding tape over the vinyl tape.
3. Wrap two layers of vinyl tape over the self-bonding tape.

Waterproof the connectors g
\
LJ

T-connector
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2. INITIAL SETTINGS

When the unit is powered for the first time, it is in a “cold start” state, meaning there is
no satellite data (almanac data) stored. In this state, the unit searches for, and stores,
satellites to find its heading. This process takes approximately 60 seconds.

If the heading is not found within 30 minutes, the antenna installation location may not
be suitable. Ensure an unobstructed path between the SCX-20 and satellites. Once a
heading has been found, initial settings should be done.

If the installed heading error is found to be 5° or higher, physically turn the antenna
while monitoring the heading indication to reduce the error as much as possible. Er-
rors less than 5° can be adjusted in software.

Initial settings can be done via the NMEA 2000 network with one of the following meth-
ods:

® Access the setting menu of the SCX-20 from compatible equipment
 TZTL12F/TZTL15F/TZT2BB: Software version must be “06.01” or later.

* NAVpilot-300: Software version of the control unit must be “01.07” or later, and
software version of the processor unit must be “01.06” or later.

« TZT12F/TZT16F/TZT19F

See the operator’s manual of the equipment used to access the SCX-20 for how to
access the setting menu.

® Connect a PC and setup the SCX-20 using the SC setting tool
You can download the SC setting tool from the quick response
code to the right. For how to use the SC setting tool, see the op-
erator's manual of the SC setting tool (OME-72851).

Note 1: If the SCX-20 is re-booted, re-connection is required to access the SCX-20
menu.

Note 2: This manual provides descriptions for the SCX-20 setting menu that you can
access from the compatible equipment. See the menu tree at the back of this manual
for menu details.

Note 3: This manual uses the TZTL15F for menu examples and screenshots. Dis-
played data, menus and layouts may differ on your equipment.



2. INITIAL SETTINGS

[GNSS Setup] Menu

You can disable (ignore) satellites and adjust the elevation mask from the [GNSS

2.1

Setup] menu.
Menu item Description
[Disable SV]
[QZSS All] Select [YES] to ignore all QZSS system satellites.

[QZSS] — [QZSSA]

[QZSS] — [QZSS2]

[QZSS] — [QZSS3]

You can ignore individual QZSS system satellites by specifying
the satellite number. A maximum of three satellites can be ig-
nored.

Note: When [QZSS All] is set to [YES], the setting values for
[QZSS1] to [QZSS3] are automatically changed to “0”.

[GPS All]

Select [YES] to ignore all GPS system satellites.

[GPS] — [GPST]

[GPS] — [GPS2]

[GPS] — [GPS3]

You can ignore individual GPS system satellites by specifying the
satellite number. A maximum of three satellites can be ignored.
Note: When [GPS All] is set to [YES], the setting values for
[GPS1] to [GPS3] are automatically changed to “0”.

[GLONASS All]

Select [YES] to ignore all GLONASS system satellites.

Egll:gmﬁgglﬂ_) You can ignore individual GLONASS system satellites by speci-

[GLONASS] fying the satellite number. A maximum of three satellites can be
- ignored.

[GLONASS2] Note: When [GLONASS All] is set to [YES], the setting values for

[GLONASS] — [GLONASS1] to [GLONASS3] are automatically changed to “0”.

[GLONASS3]

[Galileo All] Select [YES] to ignore all Galileo system satellites.

[Galileo] — [Galileo1]

[Galileo] — [Galileo2]

[Galileo] — [Galileo3]

You can ignore individual Galileo system satellites by specifying
the satellite number. A maximum of three satellites can be ig-
nored.

Note: When [Galileo All] is set to [YES], the setting values for
[Galileo1] to [Galileo3] are automatically changed to “0”.

[SV ELEV]

[SV ELEV] Adjust the elevation mask angle. This equipment does not track
satellites with an elevation angle lower than the angle set here. A
higher elevation mask angle increases the positioning accuracy,
but the number of the available satellites may be decreased and
equipment may not be able to obtain an accurate position fix.

[SBAS]

[SBAS Mode] Enable/disable the use of the SBAS system.

[SBAS Search]

Select [Auto] to search automatically for SBAS satellites, or
[Manual] to manually input the SBAS satellite number.

[SBAS Satellite

Manually input the SBAS satellite number(s) you want to use.

[Disable SBAS] —

[SBAS3]

Selection] Note: This item is only available when SBAS Search is set to
Manual.

[Disable SBAS] Select up to three SBAS satellites to ignore.

[Disable SBAS] —

[SBAS1]

[Disable SBAS] — You can ignore SBAS satellites by specifying the satellite num-

[SBAS2] ber. A maximum of three satellites can be ignored.
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2.2 [Sensor] Menu

In order to display data correctly, enter the ship’s dimensions, SCX-20 installation lo-

cation and adjust the sensor offset values as required on the [Sensor] menu.

Menu item | Description

[Offset]

[HDG] Offset the heading angle. When the heading angle is skewed right,
enter a negative value. When the heading angle is skewed left, en-
ter a positive value.

[Pitch] Offset the pitch angle.

[Roll] Offset the roll angle.

[SOG/3-Axis Offset the speed value.

Speed]

[Air Pressure]

Offset the air pressure value.

[Air Temperature]

Offset the air temperature value.

[Smoothing]

[SOG/COG]

Set the time delay (smoothing) for SOG/COG data output.

[3-Axis Speed]

Set the time delay (smoothing) for 3-Axis Speed data output.

[ROT]

Set the time delay (smoothing) for ROT data output.

[DR Time]

[DR Time]

When the SCX-20 cannot receive the signal from the satellite, the
SCX-20 continues to output heading data as “dead reckoning” for
the time set here. If the signal from the satellite cannot be retrieved
with in the time set here, the SCX-20 stops outputting the heading

data.

[Ship Size, ANT/CALC-SPD Position]

Enter the appropriate value according to the ship’s size, to improve the accuracyof
the 3-axis speed. The reference position for installation location and calculating posi-
tion of the 3-axis speed is shown in the following figure:

Reference —
position
(0.0)

X (-) X (+)

f—_\ Draft position

Reference—/

Ship’s height

-¢

YR

S 7 >Y (+)

Ship’s length

POSItiON  emme e o A\, y
(0.0) Ship’s length E \Z E
LYo
Ship’s width

[Ship’s Width] Set the ship’s width, calculated from the port-side to starboard-side

of the widest section of the vessel (Setting range: 1.0 to 999.9 m).

[Ship’s Length]

Set the ship’s length, calculated to the bow-tip to the stern, along
the center of the vessel (Setting range: 1.0 to 999.9 m).

[Ship’s Height]

Set the ship’s height, calculated to the bottom of the keel to the top
f the mast (Setting range: 1.0 to 199.9 m).
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Menu item

Description

[ANT Position X0]

Set the port-starboard (Lateral) location of the SCX-20. Enter neg-
ative value for port-side, positive value for starboard-side. The cen-
ter of the vessel is “0” (Setting range: -327.64 to +327.64 m).

[ANT Position YO0]

Set the bow-stern (Longitudinal) location of the SCX-20. Set the
distance from the bow to the stern with the bow as 0 m (Setting
range: 0.0 to 999.9 m).

[ANT Position Z0]

Set height of the SCX-20, from the bottom of the ship (Setting
range: 0.0 to 199.9 m).

[CALC-SPD-
POSN Y1 (BOW)]

[CALC-SPD-
POSN Y2 (Stern)]

Set the bow-stern location for calculating the 3-axis speed. Ship’s
speed can be measured at two locations in addition to the antenna
position. Enter the backward distance from the reference position
(Fwd Center of the bow) to the position where you want to measure
the ship’s speed. Normally, keep the default settings.

Note: The value for [CALC-SPD-Y1] is set to [0 m] as default.
[CALC-SPD-Y2] is automatically set to the ship's length (set previ-
ously, in the same menu). For most vessels, these two settings do
not require adjustment. On large vessels, where speed and loca-
tion is required at locations other than the bow, such as for docking,
these two values should be adjusted as required.

For all vessels, [CALC-SPD-Z] should be set to the vessel's draft
value.

For further information, contact your local FURUNO dealer.

[CALC-SPD-
POSN Z (Height)]

Set the height for calculating the 3-axis speed. Enter the distance
from the bottom of the ship to the position where you want to mea-
sure the ship’s speed. For example, enter the draft value when you
want to measure the speed at draft position.

2.3

[Input/Output] Menu

You can enable/disable PGN output from the SCX-20 and adjust transmission rate on
the [Input/Output] menu.

The following table shows the PGNs that the SCX-20 outputs and transmission rate is
adjustable. If you want to disable the PGN, set the transmission rate to “Off". The set-
ting range changes according to the PGN. For the setting range of each PGN, see the
menu tree at the back of this manual.

Note: Normally, keep the default setting. If there is a need to change the transmission
rate, only change the rate for necessary PGNs. An excessive number of PGNs with a
low transmission rate can cause problems with PGN output and transmission rates.

PGN PGN name PGN PGN name
065280 | Heave 129540 | GNSS Sats in View
126992 | System Time 130310 | Environmental Parameters
126993 | Heartbeat 130312 | Temperature
127250 | Vessel Heading 130314 | Actual Pressure
127251 Rate of Turn 130316 | Temperature, Extended Range
127252 | Heave 130577 | Direction Data
127257 | Attitude 130578 | Vessel Speed Components
127258 | Magnetic Variation 130842 | Six Degrees of Freedom Move-

ment

129025 | Position, Rapid Update 130843 | Heel Angle and Roll Information
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PGN PGN name PGN PGN name
129026 | COG and SOG, Rapid Up- 130845 | Multi Sats In View Extended
date
129029 | GNSS Position Data 130846 | Motion Sensor Status
129539 | GNSS DOPs Extended

24 [System] Menu

You can check the system information, perform diagnostic tests and restore the fac-
tory defaults from the [System] menu.

Menu item \ Description

[System Information]

[Main PCB] Main board version.

[Starter Version] Starter application software version.

[Booter 1 Version] Booter 1 application software version.

[Booter 2 Version] Booter 2 application software version.

[Application Version] Main application software version.

[Serial No.] Serial number for your SCX-20.

[GNSS 1] GNSS cores (1 to 4) software version.

[GNSS 2]

[GNSS 3]

[GNSS 4]

[CAN Unique Number] CAN unique ID for the SCX-20.

[CAN Address] CAN address assigned to the SCX-20.

[Powered Time] Time since the SCX-20 was last turned on.

[Overall Powered Time] Total operation time of the SCX-20.

[Simple Diagnostic Test]

[ROM] ROM test result (OK or NG (No Good)).

[RAM] RAM test result (OK or NG (No Good)).

[Rate Gyro Status] Rate gyro status (Good or Bad).

[Accelerometer Status] Accelerometer status (Good or Bad).

[Magnetic Sensor Status] Magnetic sensor status (Good or Bad).

[Press./Temp. Sensor Status] | Air pressure/temperature sensor status (Good or
Bad).

[Installation Status] Show the number of excessive vibrations detected at
the installation location.
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Menu item

Description

[GNSS 1 Status]

[GNSS 2 Status]

[GNSS 3 Status]

[GNSS 4 Status]

GNSS 1 thru 4 status (Good or Bad).

[Antenna 1 Status]

[Antenna 2 Status]

[Antenna 3 Status]

[Antenna 4 Status]

Antenna 1 thru 4 status (Good or Bad).

[Advanced Diagnostic Test]

[ROM]

[RAM]

[Rate Gyro Test]

[Accelerometer Test]

[GNSS 1 RAM Test]

[GNSS 1 ROM Test]

[GNSS 2 RAM Test]

[GNSS 2 ROM Test]

[GNSS 3 RAM Test]

[GNSS 3 ROM Test]

[GNSS 4 RAM Test]

[GNSS 4 ROM Test]

Shows the test results for each item (OK or NG (No
Good)).

Note: This test automatically checks each item and
data output stops during the test.

[Reset Setting]

[Menu Settings]

Select [YES] to restore Note: Almanac data is

all user set menu settings
to their default.

Reboot the SCX-20 to
complete the procedure.

[Factory Reset]

Select [YES] to restore
the SCX-20 to factory de-
fault.

Reboot the SCX-20 to
complete the procedure.

also reset with this proce-
dure, correct positioning

will not be available until

sufficient satellite data is
re-obtained.

[Restart]

[System Restart]

Select [YES] to restart the SCX-20.
Note: All data output from the SCX-20 stops when
[YES] is selected. This procedure should only be

done when safely moored.
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Preventative Maintenance

The following preventative maintenance and checks are important for good perfor-

mance.
Item to check Points to check Remedy
Connectors Check that the connec- | Reconnect loosened cables.
tors are firmly connect-
ed.
Cable run Visually check the cables | Consult your dealer for cable replacement.
(cabling) for wear and tear or dam-
age.

Cover Cleanliness of the cover | Dust can be removed with a soft cloth. Do
not use chemical-based cleaners or sol-
vents as they can remove paint/markings
and cause the cover to deform.

Troubleshooting

This section covers possible problems which may arise while using the SCX-20 and
how to address each problem.

Problem

Possible cause

Remedy

Data is not received from
the SCX-20.

Cable is disconnected,
damaged, or faulty.

Check the SCX-20 cable
connectors are firmly con-
nected. Check that the ca-
ble is not damaged or
severed. Also confirm that
the CAN bus is powered
and functioning normally.
Contact your local dealer
for service as required.

Incorrect settings at the dis-
play.

Refer to the Multi-Function
Display unit’s manual and
adjust the settings as re-
quired.

Data (heading, etc.) shown

on the screen is not correct.

» Offsets not applied at in-
stallation, or not applied
correctly.

* Check that the antenna
location is proper.

» Check the incorrect item
against other equipment
by sight. Adjust the off-
sets as required.

Position data is not re-
ceived.

GLONASS is set for ANT 4.

GLONASS is NOT applied
to ANT4. For GLONASS,
select ANT1 to ANT3.
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APPX. 1 MENU TREE

This appendix covers the SCX-20 menu, accessible from compatible equipment. For the SC set-
ting tool menu tree, see the operator's manual for the SC setting tool (OME-72851). Contact our
dealer for details.

Compatible equipment’s Note 1: Record user settings inside the brackets ([ ])
menu that follow menu items.

Note 2: Default settings are shown in BOLD.

— GNSS Setup -T— Disable SV —QZSS All (YES, NO) | ]
— QZSS — — QZSS 1 (0to 197) | ]
— QZSS 2 (0to 197) [ ]
—QZSS 3 (0to 197) [ ]
— GPS All (YES, NO) [ ]
—GPS — 5 —GPS1(0t032) |

— GPS 2 (0to 32) [ ]
— GPS 3 (0t0 32) [
— GLONASS All (YES, NO) | ]
— GLONASS ——GLONASS 1 (0to 24) [ ]
— GLONASS 2 (0to 24) | ]
— GLONASS 3 (0to 24) | ]
— Galileo All (YES, NO) [ ]
— Galileo — 1 Gallileo 1 (0 to 36) [ ]
— Galileo 2 (0to 36) | ]
— Gallileo 3 (0to 36) [ ]

— SV ELEV (510 90) [ |
— SBAS SBAS Mode (On, Off) [ ]
SBAS Search (Auto, Manual) [ ]
SBAS Satellite Selection (720 to 138) [ ]
Disable SBAS SBAS 1 (Off, 120 to 138) | ]
ESBAS 2 (Off, 120 to 138) [ ]
SBAS 3 (Off, 120 to 138) | 1
— Sensor Offset HDG (-180.0° to 180.0°; 0.0°) [ ]
— Pitch (-10.0° to 10.0°; 0.0°) [ ]
— Roll (-10.0° to 10.0°; 0.0°) [ ]
— SOG/3-Axis Speed (-12.5% to 12.5%; 0.0%) | 1
— Air Pressure (-99.9hPa to 99.9hPa; 0.0hPa) | ]
— Air Temperature (-99.9°C to 99.9°C; 0.0°C) | |
— Smoothing —1— SOG/COG (0s to 9999s; 5s) | 1
— 3-Axis Speed (0s to 9999s; 5s) | ]
— ROT (0Os to 30s; 2s) [ ]

— DR Time DR Time (1m to 5m) | |
— Ship Size;—— Ship’s Width (1.0m to 999.9m; 3.0m) [ |
ANT/ — Ship’s Length (1.0m to 999.9m; 10.0m) [ ]
CALC-SPD | — ship’s Height (1.0m to 199.9m; 5.0m) | ]
Position | ANT Position X0 (-327.64m to +327.64m; 0.00m) | ]
— ANT Position YO (0.0m to 999.9m; 5.0m) [ ]
— ANT Position Z0 (0.0m to 199.9m; 2.5m) [ ]
— CALC-SPD-POSN Y1(BOW) (0.0m to 999.9m) [ ]

— CALC-SPD-POSN Y2(Stern) (0.0m to 999.9m; 10.0m) [ ]
— CALC-SPD-POSN Z(Height) (0.0m to 199.9m) [ ]

@ Continued on the following page
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0 Continued from the previous page

— Input/Output —— PGN*

*: PGN settings use
miliseconds (ms)
as their unit of
measurement.

Information

— 065280 (Off, 20, 25, 50, 100, 200, 1000, 2000) [
— 126992 (Off, 1000, 2000) [ ]

— 126993 (Off, 60000) [ ]

— 127250 (Off, 20, 25, 50, 100, 200, 1000, 2000) [
— 127251 (Off, 20, 25, 50, 100, 200, 1000, 2000) [
— 127252 (Off, 20, 25, 50, 100, 200, 1000, 2000) [
— 127257 (Off, 20, 25, 50, 100, 200, 1000, 2000) [
— 127258 (Off, 1000, 2000) [ ]

— 129025 (Off, 100, 200, 1000, 2000) [ ]
— 129026 (Off, 200, 250, 1000, 2000) [ ]
— 129029 (Off, 1000, 2000) [ ]

— 129539 (Off, 1000, 2000) [ ]

— 129540 (Off, 1000, 2000) [ ]

— 130310 (Off, 500, 1000, 2000) [ ]

— 130312 (Off, 500, 1000) | ]

— 130314 (Off, 1000, 2000) [ ]

— 130316 (Off, 1000, 2000) [ ]

— 130577 (Off, 20, 25, 50, 100, 200, 1000, 2000) [
— 130578 (Off, 200, 250, 1000, 2000) [ ]
— 130842 (Off, 20, 25, 50, 100, 200) | ]

— 130843 (Off, 20, 25, 50, 100, 200) | ]

— System ——— System —

— 130845 (Off, 1000) [ ]
— 130846 (Off, 1000) [ ]

— Main PCB (Display only) [ |

— Starter Version (Display only) [ ]

— Booter1 Version (Display only) [ ]
— Booter2 Version (Display only) [ ]

— Application Version (Display only) [ ]
— Serial No. (Display only) [ ]

— GNSS 1 (Display only) [ ]

— GNSS 2 (Display only) [ ]

— GNSS 3 (Display only) [ ]

— GNSS 4 (Display only) [ ]

— CAN Unique Number (Display only) [ |
— CAN Address (Display only) [ ]

— Powered Time (Display only) [ ]

— Overall Powered Time (Display only) [ ]

@ Continued on the following page
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APPX. 1 MENU TREE

@ Continued from the previous page

— Simple
Diagnostic
Test

— Advanced —
Diagnostic
Test

— ROM (OK, NG) [ ]
— RAM (OK, NG) [ ]
— Rate Gyro Status (Good, Bad) | |

— Accelerometer Status (Good, Bad) [ ]
— Magnetic Sensor Status (Good, Bad) [ ]
— Press./Temp. Sensor Status (Good, Bad) [

— Installation Status (0 to 99) [ ]
— GNSS 1 Status (Good, Bad) [

— GNSS 2 Status (Good, Bad) [

— GNSS 3 Status (Good, Bad) [

— GNSS 4 Status (Good, Bad) [

— Antenna 1 Status (Good, Bad) |

— Antenna 2 Status (Good, Bad) [

— Antenna 3 Status (Good, Bad) |

— Antenna 4 Status (Good, Bad) |

— ROM (OK, NG) [ ]

— RAM (OK, NG) [ ]

— Rate Gyro Test (OK, NG) [ ]
— Accelerometer Test (OK, NG) [

— GNSS 1 RAM Test (OK, NG)

— GNSS 1 ROM Test (OK, NG

— GNSS 2 RAM Test (OK, NG

— GNSS 2 ROM Test (OK, NG

—_ e —
—_— i —

[—

— GNSS 3 ROM Test (OK, NG

Settin
— Restart

— GNSS 4 RAM Test (OK, NG
— GNSS 4 ROM Test (OK, NG

e g e e

[

) [

) [

) [

— GNSS 3 RAM Test (OK, NG) [
) [

) [

) [

— Reset—EMenu Settings (YES, NO) [ ]
9

Factory Reset (YES, NO) [ ]
System Restart (YES, NO) [ ]
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APPX. 2 GEODETIC CHART CODES

: WGS84

: WGS72

: TOKYO

: NORTH AMERICAN 1927
: EUROPEAN 1950

: AUSTRALIAN GEODETIC 1984
: ADINDAN

: ADINDAN

: ADINDAN

: ADINDAN

: ADINDAN

: AFG

: AIN ELABD 1970

: ANNA 1 ASTRO 1965

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1960

: ARC 1960

: ARC 1960

: ASCENSION IS. 1958

: ASTRO BEACON “E”

: ASTRO B4 SOR. ATOLL

: ASTRO POS 71/4

: ASTRONOMIC STATION 1952
: AUSTRALIAN GEODETIC 1966
: BELLEVUE (IGN)

: BERMUDA 1957

: BOGOTA OBSERVATORY
: CAMPO INCHAUSPE

: CANTON IS. 1966

: CAPE CANAVERAL

: CARTHAGE

: CHATHAM 1971

: CHUAASTRO

: CORREGO ALEGRE

: DJAKARTA (BATAVIA)

: DOS 1968

: EASTER IS. 1967

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)
EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1979

: GANDAJIKA BASE

: GEODETIC DATUM 1949

- GUAM 1963

: GUX 1ASTRO

: HJORSEY 1955

: HONG KONG 1963

. INDIAN

. INDIAN

: IRELAND 1965

- ISTS 073 ASTRO 1969

: JOHNSTON IS. 1961

: KANDAWALA

: KERGUELEN IS.

: KERTAU 1948

- LAREUNION

: L.C. 5ASTRO

: LIBERIA 1964

: LUZON

: LUZON

: MAHE 1971

: MARCO ASTRO

: MASSAWA

: MERCHICH

: MIDWAY ASTRO 1961

082: MINNA

: NAHRWAN

: NAHRWAN

: NAHRWAN

: NAMIBIA

- MAPARIMA, BWI

: NORTH AMERICAN 1927

: NORTH AMERICAN 1927

: NORTH AMERICAN 1927

AP-4

: Mean Value (Japan, Korea & Okinawa)
: Mean Value (CONUS)

: Mean Value

. Australia & Tasmania

: Mean Value (Ethiopia & Sudan)

: Bahrain Is.

: Cocos ls.

: Mean Value

: Botswana

: Lesotho

: Malawi

: Swaziland

: Zaire

: Zambia

: Zimbabwe

: Mean Value (Kenya & Tanzania)
: Kenya

: Tanzania

: Ascension ls.

: Iwo JimaIs.

: Tern Is.

: St. Helena ls.

: Marcus Is.

: Australia & Tasmania

: Efate & Erromango Is.

: Bermuda Is.

: Columbia

: Argentina

: Phoenix Is.

: South Africa

: Mean Value (Florida & Bahama Is.)
: Tunisia

: Chatham Is. (New Zealand)
: Paraguay

: Brazil

: Sumatra Is. (Indonesia)

: Gizo Is. (New Georgia ls.)

: Easter Is.

: Western Europe

: Cyprus

. Egypt

. England, Scotland, Channel & Shetland Is.
. England, Ireland, Scotland & Shetland Is.
. Greece

: Iran

: Italy, Sardinia

: Italy, Sicily

: Norway & Finland

: Portugal & Spain

: Mean Value

. Republic of Maldives

: New Zealand

Guam ls.

: Guadalcanal Is.

. Iceland

: Hong Kong

: Thailand & Vietnam

: Bangladesh, India & Nepal
: Ireland

: Diego Garcia

: Johnston Is.

: Sri Lanka

: Kerguelen Is.

: West Malaysia & Singapore
: Mascarene Is.

: Cayman Brac Is.

: Liberia

: Philippines (excl. Mindanao Is.)
: Mindanao ls.

: Mahe Is.

: Salvage Islands

: Eritrea (Ethiopia)

: Morocco

: Midway Is.

: Nigeria

: Masirah Is. (Oman)

: United Arab Emirates

: Saudi Arabia

: Namibia

: Trinidad & Tobago

: Western United States

: Eastern United States

© Alaska

091:
092:
093:
094:
095:
096:
097:
098:
099:
100:

120:

121:
122:
123:
124:
125:
126:
127:

128:

129:
130:
131:
: PROVISIONAL SOUTH AMERICAN 1956: Peru
133:
134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
: SOUTH ASIA
154:
155:
156:
157:
158:
159:
160:
161:
162:
163:
164:
165:
166:
167:
168:
169:
170:
171:
172:
173:
174:
175:

NORTH AMERICAN 1927
NORTH AMERICAN 1927

NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):
: NORTH AMERICAN 1927 (Contd):
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
17:
118:
119:

NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):

NORTH AMERICAN 1983
NORTH AMERICAN 1983
NORTH AMERICAN 1983
NORTH AMERICAN 1983
OBSERVATORIO 1966
OLD EGYPTIAN 1930
OLD HAWAIIAN

OLD HAWAIIAN

OLD HAWAIIAN

OLD HAWAIIAN

OLD HAWAIIAN

OMAN

ORDNANCE SURVEY OF GREAT BRITAIN 1936
ORDNANCE SURVEY OF GREAT BRITAIN 1936 :

PICO DE LAS NIVIES
PITCAIRN ASTRO 1967

: Bahamas (excl. San Salvador Is.)
: Bahamas, San Salvador Is.
NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Contd):
NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):
( )
( )
( )
( )
( )
( )

Canada (incl. Newfoundland Is.)
Alberta & British Columbia
East Canada

Manitoba & Ontario
Northwest Territories & Saskatchewan
Yukon

Canal Zone

Caribbean

Central America

Cuba

Greenland

Mexico

: Alaska
: Canada

: CONUS

: Mexico, Central America
: Corvo & Flores Is. (Azores)
: Egypt

: Mean Value

: Hawaii
: Kauai

: Maui

: Oahu

: Oman
ORDNANCE SURVEY OF GREAT BRITAIN 1936
ORDNANCE SURVEY OF GREAT BRITAIN 1936
ORDNANCE SURVEY OF GREAT BRITAIN 1936

Mean Value
England
England, Isle
of Man & Wales
Scotland &
Shetland Is.
Wales

Canary ls.

Pitcairn Is.

PROVISIONAL SOUTH CHILEAN 1963: South Chile (near 53°S)
PROVISIONAL SOUTH AMERICAN 1956: Mean Value
PROVISIONAL SOUTH AMERICAN 1956: Bolivia
PROVISIONAL SOUTH AMERICAN 1956: Chile-Northern Chile

(near 19°S)

PROVISIONAL SOUTH AMERICAN 1956: Chile-Southern Chile

(near 43°S)

PROVISIONAL SOUTH AMERICAN 1956: Columbia
PROVISIONAL SOUTH AMERICAN 1956: Ecuador
PROVISIONAL SOUTH AMERICAN 1956: Guyana

PROVISIONAL SOUTH AMERICAN 1956: Venezuela

PUERTO RICO
QATAR NATIONAL
QORNOQ

ROME 1940

SANTA BRAZ

SANTO (DOS)

SAPPER HILL 1943
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969

SOUTHEAST BASE
SOUTHWEST BASE
TIMBALAI 1948
TOKYO

TOKYO

TOKYO

TRISTAN ASTRO 1968
VITILEVU 1916
WAKE-ENIWETOK 1960
ZANDERIJ

BUKIT RIMPAH

CAMP AREAASTRO

G. SEGARA

HERAT NORTH
HU-TZU-SHAN
TANANARIVE OBSERVATORY 1925
YACARE

RT-90

CK42 (PULKOVO 1942)
FINNISH KKJ

PZ90

CK95

: Puerto Rico & Virgin Is.

: Qatar

: South Greenland

: Sardinia Is.

: Sao Miguel, Santa Maria Is. (Azores)
: Espirito Santo Is.

: East Falkland Is.

: Mean Value

: Argentina

: Bolivia

: Brazil

: Chile

: Columbia

: Ecuador

: Guyana

: Paraguay

: Peru

: Trinidad & Tobago

: Venezuela

: Singapore

: Porto Santo & Madeira Is.

: Faial, Graciosa, Pico, Sao Jorge & Terceria Is.
. Brunei & East Malaysia (Sarawak & Sabah)
1 Japan

: Korea

: Okinawa

: Tristan da Cunha

. Viti Levu Is. (Fiji Is.)

: Marshall Is.

: Surinam

: Bangka & Belitung Is. (Indonesia)
: Camp Mcmurdo Area, Antarctica
: Kalimantan Is. (Indonesia)

: Afghanistan

: Taiwan

: Madagascar

: Uruguay

: Sweden

: Russia

: Finland

: Russia

: Russia



APPX. 3 WHAT IS SBAS?

A satellite-based augmentation system, or SBAS (Satellite Based Augmentation System), is an
augmentation system that uses additional messages from satellite broadcasts to support regional
and wide area augmentation. SBAS provides GPS signal corrections to SBAS users, for even bet-
ter position accuracy, through the GPS error corrections that are widely broadcasted from the geo-
stationary satellite.

SBAS is used in America, Europe, Japan and India. These four systems; WAAS, EGNOS, MSAS
and GAGAN, have interoperability. The illustration below shows the coverage area for each pro-
vider. This manual uses "SBAS" for these four providers generically.

Provider Satellite type Longitude Satellite No.
WAAS Intelsat Galaxy XV 133°W 135
(Wide Area Augmentation System, | TeleSat Anik F1R 107.3°W 138
America) Inmarsat-4-F3 98°W 133
EGNOS Inmarsat-3-F2/AOR-E 15.5°W 120
(Euro Geostationary Navigation Artemis 21.5°E 124
Overlay Service, Europe) Inmarsat-4-F2 25°E 126
SES-5 5°E 136
MSAS MTSAT-1R 140°E 129
Multi-Functional Satellite Aug-
inentation System, Japan) ° MTSAT-2 145°E 137
GAGAN GSAT-8 55°E 127
S(J(:Efnjb\lr;%i(:)EO Augmented Navi- GSAT-10 83°E 128
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FURUNO

1.2
1.3

14
1.5

1.6
1.7

1.8
1.9
1.10

21
22

4.1
4.2
43
44

SCX-20

SPECIFICATIONS OF SATELLITE COMPASS

GENERAL
Receiving frequency

Tracking code
Attitude resolution

Tracking bearing
Heave accuracy
Attitude setting time

SCX-20

1575.42 MHz (GPS/Galileo/QZSS/SBAS),

1602.5625 MHz (GLONASS)

C/A code (GPS/QZSS/SBAS), E1B (Galileo), L10OF (GLONASS)
Heading/ Roll/ Pitch

1.0° rms (static), 0.5° rms (dynamic)

45°/s

5cm (10)

60 s approx.

Positional accuracy (dependent on ionospheric activity and multipath)

GNSS

MSAS

WAAS

Position fixing time
Update interval

Ship’s speed accuracy
SOG

VBW (speed on ground)

Atmosphere sensor
Pressure

Temperature

INTERFACE
Number of ports
NMEA2000 PGN
Input

Output

5 m approx. (2drms, HDOP<4)

4 m approx. (2drms, HDOP<4)

3 m approx. (2drms, HDOP<4)

50 s approx.

Attitude: 50 Hz max, Position: 10 Hz max.

0.02 kn rms (tracking satellites 5 or more)

0.2 kn rms (tracking satellites 3 or 4)

0.02 kn rms (tracking satellites 5 or more, at antenna position)
0.08 kn rms (tracking satellites 5 or more, at another position)
2.0% of ship’s speed or 0.2 kn whichever is the greater
(tracking satellites 3 or 4)

850 to 1100 hPa (temperature range: 0 to +50°C),
accuracy: +1.0 hPa (offset adjustment)

-20°C to +55°C (relative wind: 4 kn or more),
accuracy: +2.0°C (offset adjustment)

NMEA2000: 1 port

059392/904, 060160/416/928, 061184, 065240, 126208/720, 130847
059392/904, 060928, 061184, 065280, 126208/464/720/992/993,
126996/998, 127250/251/252/257/258, 129025/026/029/538/539/540,
130310/312/314/316/577*/578/816/817/818/819/822/823/833/834,
130842/843/845/846/847

*: Speed output rate at 200 ms (5 Hz) max. with 100 ms (10 Hz) set.

POWER SUPPLY
12-24 VDC (10.8-31.2V): 0.2-0.1 A(LEN: 4 at9 V)
ENVIRONMENTAL CONDITIONS
Ambient temperature -25°C to +55°C (storage: -30°C to +70°C)
Relative humidity 95% or less at +40°C

Degree of protection
Vibration

UNIT COLOR

IP56
IEC 60945 Ed .4

N9.5

SP -1 E7286S01F
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X —a1—IEH AR

[QZSS] — BRESAIEE LT, ERTAGR L A7 & (QZSS) O AL IR & & C
[QZSS1] XET, EAIEHRIT. 3 OE TRETETYT, MAMIEHREZRE L2
[QZSS] — A, T0) ICRELTLES W,

[QZS5S2] ) [QZSS Al % [YES] IR L1184 (&, BEEASEMIZ T0) I2EbHY
[QZSS] — o

[QZSS3]

[GPS All] [YES] ICRRET 5 & . GPS il s A7 LD A A IRC LET,

[GPS] — [GPS1]

[GPS] — [GPS2]

[GPS] — [GPS3]

BEFZSEZREL T, GPSHE VAT LD E AR E TS ET, A

AL EIX, 3 OE THEIETT, HHEAILEEZRE L2WEAIEL, (0]

IR E L TL 72 &0,

;) [GPS ANl % [YES] IZHREL-HAX, REMEABEHMIC T0] (TEHY F
EIS

[GLONASS All] | [YES] 2R ET 5 &, GLONASS 22 A7 AL 2 LRI LET,

[GLONASS] — | i %5 % L C. GLONASS fif2 v A7 LD IL R 23R E TE &

[GLONASSI] I, AR, 3 OE TREARRTT, HBAKIEHREAHRE LGS

[GLONASS] = | 3| l0) IC@ELTLIZEW,

Egtgiizz]ﬂ 5¥) [GLONASS All] % [YES] IZ5%5E L =158 1%, BREMBAEEMIC [0) 12

N

[GLONASS3] DYET.

[Galileo All] [YES]IZRRET 5 & Galileo R AT L DR &AL LET,

[Galileo] — WEFESAEE LT, Galileo AR Y 2T A IR 2R ETEET,

[Galileol] BEFIAS IR L, 3 D% CRAETAEC T, FEAARIEATR & BE LRV A T,

[Galileo] — [0) IZRREL T2,

[Galileo?] ) [Galileo All] % [YES] IS8 LI B& s, REMASEBMI (01 ISEDHY

[Galileo] —» x4,

[Galileo3]

[SV ELEV]

[SV ELEV] M~z (IMAHIR) Oz AN LET, 2 TRELZMALLTICHS
L, WA L ETA, MA~A7 Z2E<EET D & BN A E
LETH, MCRELTED LB VR D20, Wi TE b
ZENRHY ET,

[SBAS]

[SBAS Mode] SBAS HIfiz ZEH T 25513 [On] 23R L £ 7,

[SBAS Search]

SBAS HIN. 3 22 4 BEh Cax & 2% 8 1E [Auto], FEICRET D5 E1E
[Manual] 2 %R L £ 7,

[SBAS Satellite
Selection]

SBAS I+ S 2 A5 E LE T,
¥) T A= a1—I% [SBAS Search] DX E (% [Manual] DIFEDH BN

[Disable SBAS]

[Disable SBAS] —
[SBASI]

[Disable SBAS] —
[SBAS2]

[Disable SBAS] —
[SBAS3]

SBAS M. Z T L E AR K3 DOE TRELE T,
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2.2 [Sensor] * —a1—

[Sensor] A = = —TliX, ABOEME, BMMEER, MEEORE R EZTVD

i ‘a—o
A=a1—IEH | RE
[Offset]
[HDG] MEFALOMEMEZHRE L ET, ME A ERT T TN 5

BIE~A T ADME, EfGMICTNTWLSEIET 7 ADEEZRE L
ES

Pitch]

vy F (fitEn) OMEM () ZRELET,

Roll]

n—/L (BifEi) OfiEME () ZRELET,

3 filfEOMIEM (%) Z AL LET,

[
[
[SOG/3-Axis Speed]
[

Air Pressure]

KIEOMIEE (hPa) ZEXE L E T

[Air Temperature] SIROFIEME (°C) ZFELET,
[Smoothing]
[SOG/COG] SRR / P HUEHEE T — 2 2 A L— 7 (CE¥M) T 28E (D)

ERELET,

[3-Axis Speed]

3R T —Z A A L=V 7 CEEME) $ 50 (B)) Z2REL %
j——

FERAEE T — 2 2 A L—2 7 (CEEk) T58H () Z&EL

[ROT]
\ja —é—o
[DR Time]
[DR Time] BRI FNGEMZ b & HENITYE (Dead-reckoning) RHETH L)

EAERFT DI 2 RE L £, BOE SNIZRERUWNICHEERE 523215
TERWGE, AT 251k L E T,

[Ship Size, ANT/CALC-SPD Position]

3 AR OREEEF] E D72 NS U7 Biif 2 A LT 7280, AR OIEHALE R 3 il

G OHERER 2 813, TR EBY TT,

H#(0.0) —1

/Z\(+) X (-) /o\ > X (+)

R NETS

T W7k 5 |
N

w500

" / ! 7 !
M § §
wkE ' RN
THatkE

[Ship’s Width]

HASOMENE (B HIE D JLWERSy DFMEEE) 2 AL E9 FREH
: 1.0 ~999.9m)

[Ship’s Length]

HAROMAKRE oFLE2@IME N OMEE TOMOES) 2 AT
LFE3 (GREHPF : 1.0 ~999.9m),
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*=a1—IRH

RE

[Ship’s Height]

HINOMMEAE & (F— LD FENH~ A MO EIHE TOMOES) »
RELET ERERMA : 1.0 ~199.9m),

[ANT Position X0]

AOGHRE | FEREIT I OLARALE (RO TL) ZB0E L ET, 2
NLER AR OB ETIE, ERMOBETAOEEATILET GRE
FBA : -327.64 ~ +327.64m) ,

[ANT Position YO0]

AMEOME /MRS ROEHFMELZZRTELET, MEE0E L, My
MO FRA~OBBECRELE T GXEHM : 0.0 ~999.9m),

[ANT Position Z0]

PFIA4 har 2. OIS FROEFNELZZRELET, MEL 0
L. MIENSDOERECHRE LET GREHEM 0.0 ~ 199.9m),

[CALC-SPD-POSN Y1
(BOW)]

[CALC-SPD-POSN Y2
(Stern)]

3RO M E AR E LET R, 3 fifhE T,

ABEOBENFALE S TN, A% 24 FT O 2 5t L 97, YR,

O, MEHZRE LIV LE L TOREE R Sm) 2 AL TLES

V(YT v E AT, Y2 R

) ITHHAR T, [CALC-SPD-Y1](X[0m] EBRFEEShTLWETD,
[CALC-SPD-Y2] X[ » =2 —® [Ship's Length] THRESN1-{EZE
SlEMEFET, /N PRRTEERANICCOREDERIEIFET
T, KEMO Ry XU RS, MEUNDOMEAGRINABELR
BA. BYICKRELZEREFToTLESL, WFhOMIETE.
[CALC-SPD-Z] DR EZMEN S KBETOE S FRET S,
BEOHLET,
HMICOVWTIE., BEVWLEITORSERE - KEE. RFYOEHULX
[ - BEMHTABHEVEDECZE,

[CALC-SPD-POSN Z
(Height)]

3RO N E AR ELET (@S HM), 72L& ZIXIZKHT
OMEZHE LWGS 1T, MENDIZKBRECOESIEZANLET,
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2.3  [Input/Output] A* —a2—

[Input/Output] A == —TlL, A G H) Zi1DH PGN DA v ) F 7 0k JE W 2 7%

ELET,

FE AW OFEN FIEEZR PGN 1E, IRED LBV T, RIEAIRER KR A B O fE]

PGN Z & (28720 £9, PGN Z L OBGEFRMIL, AP-1 X—YD [A==2— ‘/J*—J

ABRLTLES Y, HAEELT A, TOff] KRELTIES,

) BEE., MHREOFFEFEAL TSN, XERAHZEET HHEE. R
MNLEL PGN DAHRAEL TS, BULEERZDO PGN HANSNE.,
BELCEERANTHATELGLL L LAREELHY FET,

PGN PGN £ PGN PGN £
065280 Heave 129540 GNSS Sats in View
126992 System Time 130310 Environmental Parameters
126993 Heartbeat 130312 Temperature
127250 Vessel Heading 130314 Actual Pressure
127251 Rate of Turn 130316 Temperature, Extended Range
127252 Heave 130577 Direction Data
127257 Attitude 130578 Vessel Speed Components
127258 Magnetic Variation 130842 Six Degrees of Freedom Movement
129025 Position, Rapid Update 130843 Heel Angle and Roll Information
129026 COG and SOG, Rapid Update 130845 Multi Sats In View Extended
129029 GNSS Position Data 130846 Motion Sensor Status
129539 GNSS DOPs Extended

24 [System] A = a1—

[System] A == —Ti&, KDL AT LAEFROER, LT T X FOET, LG
MR E~D Y By el &7 H TN TEET,

*=a1—I18H | HE
System Information]
Main PCB] MAIN DN —V 3 v a2 FRR L ET,

Starter Version] Starter DN— g VA FRLET,
Booter | D/ X—Y g VAR R LET,

Booter 2 D/ N— g U EF R LET,

Booter 1 Version]

Booter 2 Version]

Application Version] VTR 2T A=V a B E R LET,
Serial No.] AEOL ) T NFGERRILET,
GNSS a7 1 ~4 D=V 3 VU ERRLET,
GNSS 2]
GNSS 3]
GNSS 4]
CAN Unique Number] CAN .75 IDZFE RLET,
CAN Address] AHEIZED Y THNCANT RLRAEZRRFLET,

Powered Time]

AHED E@{E%ﬁrﬂi& AN T ORER R 2 F£rs LE,

[
[
[
[
[
[
[
[GNSS 1]
[
[
[
[
[
[
[

Overall Powered Time]

MAIN JEiRk D B et 2 2o L £,
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A=a21—1EH | KA
[Simple Diagnostic Test]
[ROM] ROM D7 A MR ZFR <L ET (OK/NG),
RAM] RAM O7 A MERZFR R LET (OK/NG),

[
[Rate Gyro Status]

L Y —OT A MEREFRRLET (Good/Bad),

[Accelerometer Status]

INEE L Y —DT A MERZFRLET (Good/Bad) ,

[Magnetic Sensor Status]

Rt —07 A MERAEFRRLET (Good/Bad).,

[Press./Temp. Sensor
Status]

SEEBUY—/RER Y —OT A MEREFERLET
(Good/Bad)

Installation Status]

AR 2 2 L 72 AT CORKE RIRB OB EFTLET,

GNSS 1 Status]

GNSS1 ~4 D7 A iR #FK /R L £ (Good/Bad),

GNSS 2 Status]

GNSS 3 Status]

GNSS 4 Status]

Antenna 1 Status]

TTF1~4DT A MEREERLET (Good/Bad),

Antenna 2 Status]

Antenna 3 Status]

Antenna 4 Status]

Advanced Diagnostic Test]

M]

FNEFNOEBIZOWTOT A MERAPFLET (OK/

?;PU

M]

NG),

Rate Gyro Test]

F) COTRMIBEBMIZITOA, TXAFLTWAEE

Accelerometer Test]

TR AThFEEA,

GNSS 1 RAM Test

GNSS 1 ROM Test

GNSS 2 RAM Test

GNSS 2 ROM Test

GNSS 3 ROM Test

GNSS 4 RAM Test

]
]
]
]
GNSS 3 RAM Test]
]
]
GNSS 4 ROM Test]

Reset Setting]

[
[
[
[
[
[
[
[
[
[
[RO
[
[
[
[
[
[
[
[
[
[
[
[
[

Menu Settings] [YES] Z@RT 5 L, 2TDA F) BHEEHRD IS
= o —REN TSR ORBREIC FIEFEREICR Y F
RV iﬁ“ DT. BEE
FiTlh, RHENEBT o uEs | oo B
S MPERBTESLET

[Factory Reset] [YES] 28R T 5 &, &To % [FRLA TN E
= 2 —FEN THHFIFOREI A
VESE

[Restart]

[System Restart] [YES] \CRET % &, AN L E T,

) BEBFRIE. AELSOTRTOT—2HAMNZILEL
Y. REDLLERELBEICOARBL TS
LY.
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3E RS

4+

3.1 RFE&E

g OVEREZ oy IR ST 21213, EHR 2 SRS LETY, EHRICKROEH
ML TLIES W,

HE FryPRA 2k popl!

axyH SR G RUBRHE | r—TNDaxy 2 RIS,
WiE - TUVB DR
Do

=T NERR | =T B T EN T\ | =T VNI G AR BE W
DR T B, FoE. E7IRUASOE - EERICRWE

D,
o=y k 71 73— D E 2D RVGIUL, D DWRLW A T A5
3 2N— D, WA ENZR N TN D

AL Wl T -< D ESTET,

ERZ =T by, Ta—L,
RV EDT T ATF v 7 WA
LARNTL SN,

K DBHERERREO LT ENET D
Sandh £7,

SOOI a—TFT4 25
(Wl LBt b, EPROARETS TSV, ERITERE b7

P AT UKL T S, £, PoEATUEIRRL X2, ARLE
FRAREL A LTV &L F— ERSREIC AR Y £,

3.2

HE ZEANSER T
TENHN | T—TNVOERAR | =T ax s AN Lonh EEERIL T
SR, /815 1 KA 5L L BHERT D, £l —7 VTHEEN R
WMERRT 5, NMEA 2000 /S 225 5 3 isfs
S, ELLEELTWA Z L 2HERT 5,
VEIZS U T, BEWETE, £3Mit%
JE - EEICHWAE DY D,
FOREDOFRENE | #56 STV D NMEA 2000 K250 o> i B £ %
(NMEA 2000 £#£#%) | 2L T, A= —RELXHRT D,
F—HZNIEL | EEEOFRETE T |« BTN EDIHRT 5,
SHBhENZ ||y FBRIELSERE |« STV D MO TORREM % iR
W STV /3 H 15, REISUT, 78y N EFRHE
STV N 15,
NEFRAE | 7T 412 7 7 ) 4 TlZ GLONASS A2 D HIT T
FTEn GLONASS fi 2 25i% | £ A, GLONASS 22 585A1%. 7
EINTND YT ~3ERRL T EE N,
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BfE1 A=Za—Y!)—

AFETIX, TZTLI2F/TZTL1SF/TZT2BB. £ KX U NAVpilot-300 7 H R E A = 2 — %W =540
A= —V ) —ZEHLTWET, SCEEY— VMDA =a2— ) =225 TIL, SCHETEY—
OB E (OMJ-72851) 2B LT 72 & W GEMNT S - BT - (B E 2B R

WEDbETFEW),

| Menu |

— GNSS Setup T

F 1L RAZA—TATLOEICHSAYARN ([ D ICEEMBEEFREERL TS,

F 2. TiHH
— Disable SV

AHEEXF.

— QZSS All (YES, NO) [ ]

— QZSS — 1 QZSS 1 (0to 197) [ ]

— QZSS 2 (0to 197) [ ]

— Q7SS 3 (0to 197) [ ]

— GPS All (YES, NO) [ ]

—GPS —————GPS1(0to032) [ ]

— GPS 2 (0to 32) [ ]

L GPS 3 (0to32) [ ]

— GLLONASS All (YES, NO) [ ]

— GLLONASS ——F—GLONASS 1 (0to 24) [ ]
— GLONASS 2 (0 to 24) [ ]
L GLONASS 3 (0to 24) [ ]
— Galileo All (YES, NO) [ ]

— Galileo —— 1 Galileo 1 (0 to 36) [ ]
— Galileo 2 (0 to 36) [ ]
— Galileo 3 (0 to 36) [ ]

— SV ELEV (5 to 90) [ ]

— Sensor

— SBAS

— Offset

— Smoothing —

— DR Time

— Ship Size, =
ANT /
CALC-SPD
Position

SBAS Mode (On, Off) [ ]
SBAS Search (Auto, Manual) [ ]
SBAS Satellite Selection (120 to 138) [ ]
Disable SBAS SBAS 1 (Off, 120 to 138) [ ]
ESBAS 2 (Off, 120 to 138) [ ]
SBAS 3 (Off, 120 to 138) [ ]
— HDG (-180.0° to 180.0° ; 0.0° [ ]
— Pitch (-10.0° to 10.0° ; 0.0°) [ ]
— Roll (-10.0° to 10.0° ; 0.0°) [ ]
— SOG/3-Axis Speed (-12.5% to 12.5%; 0.0%) [ ]
— Air Pressure (-99.9hPa to 99.9hPa; 0.0hPa) [ ]
— Air Temperature (-99.9° C to 99.9° C; 0.0°C) [ ]
— SOG/COG (0s to 9999s; 5s) [ ]
— 3-Axis Speed (0s to 9999s; 5s) [ ]
— ROT (0s to 30s; 2s) [ ]
DR Time (Im to 5m) [ ]
— Ship’ s Width (1.0m to 999.9m; 3.0m) [ ]
— Ship’s Length (1.0m to 999.9m; 10.0m) [ ]
— Ship’ s Height (1.0m to 199.9m; 5.0m) [ ]
— ANT Position X0 (-327.64m to +327.64m; 0.00m) [ ]
— ANT Position YO0 (0.0m to 999.9m; 5.0m) [ ]
— ANT Position Z0 (0.0m to 199.9m; 2.5m) [ ]
— CALC-SPD-POSN Y1(BOW) (0.0m to 999.9m) [ ]
— CALC-SPD-POSN Y2(Stern) (0.0m to 999.9m; 10.0m) [ ]

— CALC-SPD-POSN Z(Height) (0.0m to 199.9m) [ ]
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BE1 A=Za—VI)—

0 ms—vncomE

— Input/Output —— PGNx* — 065280 (Off, 20, 25, 50, 100, 200, 1000, 2000) [

— 126992 (Off, 1000, 2000) [ ]

% PGNZE 8 CIEIE — 126993 (Off, 60000) [ ]
BT L CIUFD (ms) — 127250 (Off, 20, 25, 50, 100, 200, 1000, 2000) [
A ALET, — 127251 (Off, 20, 25, 50, 100, 200, 1000, 2000) [

— 127252 (Off, 20, 25, 50, 100, 200, 1000, 2000) [

— 127257 (Off, 20, 25, 50, 100, 200, 1000, 2000) [

— 127258 (Off, 1000, 2000) [ ]

— 129025 (Off, 100, 200, 1000, 2000) [ ]

— 129026 (Off, 200, 250, 1000, 2000) [ ]

— 129029 (Off, 1000, 2000) [ ]

— 129539 (Off, 1000, 2000) [ ]

— 129540 (Off, 1000, 2000) [ ]

— 130310 (Off, 500, 1000, 2000) [ ]

— 130312 (Off, 500, 1000) [ ]

— 130314 (Off, 1000, 2000) [ ]

— 130316 (Off, 1000, 2000) [ ]

— 130577 (Off, 20, 25, 50, 100, 200, 1000, 2000) [

— 130578 (Off, 200, 250, 1000, 2000) [ ]

— 130842 (Off, 20, 25, 50, 100, 200) [ ]

— 130843 (Off, 20, 25, 50, 100, 200) [ ]

— 130845 (Off, 1000) [ ]

— 130846 (Off, 1000) [ ]

— System — Main PCB (Display only) [ ]
Information  t— Starter Version (Display only) [ ]

— Booterl Version (Display only) [ ]

— System

— Booter2 Version (Display only) [ ]

— Application Version (Display only) [ ]
— Serial No. (Display only) [ ]

— GNSS 1 (Display only) [ ]

— GNSS 2 (Display only) [ ]

— GNSS 3 (Display only) [ ]

— GNSS 4 (Display only) [ ]

— CAN Unique Number (Display only) [ ]
— CAN Address (Display only) [ ]

— Powered Time (Display only) [ ]

— Overall Powered Time (Display only) [ ]

AP-2
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O FR—hHoOEEE

— Simple — ROM (OK, NG) [ ]
Diagnostic — RAM (OK, NG) [ ]
Test — Rate Gyro Status (Good, Bad) [ ]
— Accelerometer Status (Good, Bad) [ ]
— Magnetic Sensor Status (Good, Bad) [ ]
— Press./Temp. Sensor Status (Good, Bad) [ ]
— Installation Status (0 to 99) [
— GNSS 1 Status (Good, Bad) [
— GNSS 2 Status (Good, Bad) [
— GNSS 3 Status (Good, Bad) [
— GNSS 4 Status (Good, Bad) [
— Antenna 1 Status (Good, Bad) [
— Antenna 2 Status (Good, Bad) [
— Antenna 3 Status (Good, Bad) [
— Antenna 4 Status (Good, Bad) [
— Advanced —7—ROM (OK, NG) [ ]
Diagnostic — RAM (OK, NG) [ ]
Test — Rate Gyro Test (OK, NG) [ ]
— Accelerometer Test (OK, NG) [ ]
— GNSS 1 RAM Test (OK, NG) [
— GNSS 1 ROM Test (OK, NG) [
— GNSS 2 RAM Test (OK, NG) [
— GNSS 2 ROM Test (OK, NG) [
— GNSS 3 RAM Test (OK, NG) [
— GNSS 3 ROM Test (OK, NG) [
— GNSS 4 RAM Test (OK, NG) [
— GNSS 4 ROM Test (OK, NG) [
— Reset Menu Settings (YES, NO) [ ]
Setting |: Factory Reset (YES, NO) [ ]

— Restart ——— System Restart (YES, NO) [ ]

I I [y S

[ By S |

L b gLy L L
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: WGS84

: WGS72

: TOKYO

: NORTH AMERICAN 1927
: EUROPEAN 1950

: AUSTRALIAN GEODETIC 1984
: ADINDAN

: ADINDAN

: ADINDAN

: ADINDAN

: ADINDAN

: AFG

: AIN ELABD 1970

: ANNA 1 ASTRO 1965

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1950

: ARC 1960

: ARC 1960

: ARC 1960

: ASCENSION IS. 1958

: ASTRO BEACON “E”

: ASTRO B4 SOR. ATOLL

: ASTRO POS 71/4

: ASTRONOMIC STATION 1952
: AUSTRALIAN GEODETIC 1966
: BELLEVUE (IGN)

: BERMUDA 1957

: BOGOTA OBSERVATORY
: CAMPO INCHAUSPE

: CANTON IS. 1966

: CAPE CANAVERAL

: CARTHAGE

: CHATHAM 1971

: CHUAASTRO

: CORREGO ALEGRE

: DJAKARTA (BATAVIA)

: DOS 1968

: EASTER IS. 1967

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont’d;

: EUROPEAN 1950 (Cont'd

: EUROPEAN 1950 (Cont'd)
EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd)

: EUROPEAN 1950 (Cont'd

: EUROPEAN 1950 ECont‘d;

: EUROPEAN 1979

: GANDAJIKA BASE

: GEODETIC DATUM 1949

: GUAM 1963

: GUX 1ASTRO

: HJORSEY 1955

: HONG KONG 1963

- INDIAN

. INDIAN

: IRELAND 1965

- ISTS 073 ASTRO 1969

: JOHNSTON IS. 1961

: KANDAWALA

: KERGUELEN IS.

: KERTAU 1948

- LAREUNION

. L.C. 5ASTRO

: LIBERIA 1964

: LUZON

: LUZON

. MAHE 1971

: MARCO ASTRO

. MASSAWA

: MERCHICH

: MIDWAY ASTRO 1961

082: MINNA

: NAHRWAN

: NAHRWAN

: NAHRWAN

: NAMIBIA

. MAPARIMA, BWI

: NORTH AMERICAN 1927

: NORTH AMERICAN 1927

: NORTH AMERICAN 1927

AP-4

: Mean Value (Japan, Korea & Okinawa)
: Mean Value (CONUS)

: Mean Value

. Australia & Tasmania

: Mean Value (Ethiopia & Sudan)

: Bahrain Is.

: Cocos ls.

: Mean Value

: Botswana

: Lesotho

. Malawi

: Swaziland

: Zaire

: Zambia

: Zimbabwe

: Mean Value (Kenya & Tanzania)
: Kenya

: Tanzania

: Ascension Is.

: Iwo JimaIs.

: Tern Is.

: St. Helena ls.

: Marcus Is.

. Australia & Tasmania

: Efate & Erromango Is.

: Bermuda Is.

: Columbia

: Argentina

: Phoenix Is.

: South Africa

: Mean Value (Florida & Bahama Is.)
: Tunisia

: Chatham Is. (New Zealand)
: Paraguay

: Brazil

: Sumatra Is. (Indonesia)

: Gizo Is. (New Georgia ls.)
: Easterls.

: Western Europe

: Cyprus

. Egypt

. England, Scotland, Channel & Shetland Is.
. England, Ireland, Scotland & Shetland Is.
: Greece

: Iran

: Italy, Sardinia

. Italy, Sicily

: Norway & Finland

: Portugal & Spain

: Mean Value

. Republic of Maldives

: New Zealand

: Guam ls.

: Guadalcanal Is.

. Iceland

: Hong Kong

: Thailand & Vietnam

: Bangladesh, India & Nepal
: Ireland

: Diego Garcia

: Johnston Is.

: SriLanka

: Kerguelen Is.

: West Malaysia & Singapore
: Mascarene Is.

: Cayman Brac Is.

: Liberia

: Philippines (excl. Mindanao Is.)
: Mindanao ls.

: Mahe Is.

: Salvage Islands

: Eritrea (Ethiopia)

: Morocco

: Midway Is.

: Nigeria

: Masirah Is. (Oman)

: United Arab Emirates

: Saudi Arabia

: Namibia

: Trinidad & Tobago

: Western United States

: Eastern United States

© Alaska

AR X b+

091:
092:
093:
094:
095:
096:
097:
098:
099:
100:

103:
104:
105:
106:
107:
108:
109:
: OLD EGYPTIAN 1930
111:
112:
113:
114:
: OLD HAWAIIAN
116:
117:
118:
119:

120:

121:
122:
123:
124:
125:
126:
127:

128:

129:
130:
131:
: PROVISIONAL SOUTH AMERICAN 1956: Peru
133:
134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
: SOUTH ASIA
154:
155:
156:
157:
158:
159:
160:
161:
162:
163:
164:
165:
166:
167:
168:
: TANANARIVE OBSERVATORY 1925
170:
171:
172:
173:
174:
175:

NORTH AMERICAN 1927
NORTH AMERICAN 1927

NORTH AMERICAN 1927 (Cont'd):
: NORTH AMERICAN 1927 (Cont'd):
102:

: Bahamas (excl. San Salvador Is.)
: Bahamas, San Salvador Is.

NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):

Canada (incl. Newfoundland Is.)
Alberta & British Columbia

East Canada

Manitoba & Ontario

Northwest Territories & Saskatchewan
Yukon

Canal Zone

Caribbean

Central America

NORTH AMERICAN 1927 (Cont'd): Cub

NORTH AMERICAN 1927 (Cont'd):
NORTH AMERICAN 1927 (Cont'd):
: Alaska

: Canada

: CONUS

: Mexico, Central America
: Corvo & Flores Is. (Azores)
: Egypt

: Mean Value

: Hawaii
: Kauai

: Maui

: Oahu

: Oman
ORDNANCE SURVEY OF GREAT BRITAIN 1936
ORDNANCE SURVEY OF GREAT BRITAIN 1936
ORDNANCE SURVEY OF GREAT BRITAIN 1936

(
(
(
(
$
NORTH AMERICAN 1927 (Cont'd):
(
(
(
(
(

NORTH AMERICAN 1983
NORTH AMERICAN 1983
NORTH AMERICAN 1983
NORTH AMERICAN 1983
OBSERVATORIO 1966

OLD HAWAIIAN
OLD HAWAIIAN
OLD HAWAIIAN
OLD HAWAIIAN

OMAN

ORDNANCE SURVEY OF GREAT BRITAIN 1936
ORDNANCE SURVEY OF GREAT BRITAIN 1936 :

PICO DE LAS NIVIES
PITCAIRN ASTRO 1967

uba
Greenland
Mexico

Mean Value
England
England, Isle
of Man & Wales
Scotland &
Shetland Is.
Wales

Canary Is.

Pitcairn Is.

PROVISIONAL SOUTH CHILEAN 1963: South Chile (near 53°S)
PROVISIONAL SOUTH AMERICAN 1956: Mean Value
PROVISIONAL SOUTH AMERICAN 1956: Bolivia
PROVISIONAL SOUTH AMERICAN 1956: Chile-Northern Chile

(near 19°S)

PROVISIONAL SOUTH AMERICAN 1956: Chile-Southern Chile

(near 43°S)

PROVISIONAL SOUTH AMERICAN 1956: Columbia
PROVISIONAL SOUTH AMERICAN 1956: Ecuador
PROVISIONAL SOUTH AMERICAN 1956: Guyana

PROVISIONAL SOUTH AMERICAN 1956: Venezuela

PUERTO RICO

QATAR NATIONAL
QORNOQ

ROME 1940

SANTA BRAZ

SANTO (DOS)

SAPPER HILL 1943
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969
SOUTH AMERICAN 1969

SOUTHEAST BASE
SOUTHWEST BASE
TIMBALAI 1948
TOKYO

TOKYO

TOKYO

TRISTAN ASTRO 1968
VITILEVU 1916
WAKE-ENIWETOK 1960
ZANDERIJ

BUKIT RIMPAH

CAMP AREAASTRO
G. SEGARA

HERAT NORTH
HU-TZU-SHAN

YACARE

RT-90

CK42 (PULKOVO 1942)
FINNISH KKJ

PZ90

CK95

: Puerto Rico & Virgin Is.

: Qatar

: South Greenland

: Sardinia Is.

: Sao Miguel, Santa Maria Is. (Azores)
: Espirito Santo Is.

: East Falkland Is.

: Mean Value

: Argentina

: Bolivia

: Brazil

: Chile

: Columbia

: Ecuador

: Guyana

: Paraguay

: Peru

: Trinidad & Tobago

: Venezuela

: Singapore

: Porto Santo & Madeira Is.

: Faial, Graciosa, Pico, Sao Jorge & Terceria Is.
. Brunei & East Malaysia (Sarawak & Sabah)
1 Japan

: Korea

: Okinawa

: Tristan da Cunha

: Viti Levu Is. (Fiji Is.)

: Marshall Is.

: Surinam

: Bangka & Belitung Is. (Indonesia)
: Camp Mcmurdo Area, Antarctica
: Kalimantan Is. (Indonesia)

: Afghanistan

: Taiwan

: Madagascar

: Uruguay

: Sweden

: Russia

: Finland

: Russia

: Russia



1E# 3 SBAS MY —E XEifF

WL R 2 L 72 GPS D JRIEAfTR > 27 L% #8FR L T SBAS (Satellite Based Augmentation
System) & W ET, R IEfTE D D ILEIPHIZ GPS OFEEMIETE MR EN kSN 5720, GPS
AL SRR T X £

KEL, BN, BA, A > FTik, IR A7 2 2EA L TR0, MAICH@EmERERH Y
9, &7 131 % (WAAS, EGNOS, MSAS, GAGAN) O —EREPHIZHOWTIX, T
EHLTLIEEN, KETIL, WAAS. EGNOS., MSAS, GAGAN #&® T, [SBAS) &t
#HLTWET,

BA & =
Janga & = E HEDESR BE BHEES
Intelsat Galaxy XV 133°W 135
WAAS KE TeleSat Anik FIR 107.3°W 138
Inmarsat-4-F3 98°W 133
Inmarsat-3-F2/AOR-E 15.5°W 120
Artemis 21.5°E 124
EGNOS B Inmarsat-4-F2 25°E 126
SES-5 5°E 136
MTSAT-1IR 140°E 129
MSA
SAS A MTSAT-2 145°E 137
GSAT-8 55°E 127
GAGAN AR GSAT-10 83°E 128

2014/3/6 BAF

AP-5



FURUNO SCX-20

Y754 a2 /"R SCX-20 & #k

1. &
(1) AWK 1575. 42 MHz (GPS/Galileo/QZSS/SBAS). 1602.5625 MHz (GLONASS)
(2) =fE=—F C/A =— R (GPS/QZSS/SBAS) . EIB(Galileo). L1OF (GLONASS)
(3)  KEAARERE NF 4T/ a—) /By F
1.0° rms (FIERE) . 0.5° rms (ENEEER)
(4) BREAEE 45° /s
(5) bB—7FE 5cm (lo)
(6) LB FRE RFH] #) 60 £
(1) PNCEEE (BEEE. ~ L F /S 2OMREEIC X 0 24L)
GNSS %5 m (2drms. HDOP<4)
MSAS 4 m (2drms, HDOP<4)
WAAS %13 m (2drms. HDOP<4)
(8)  HI PR IRr ] #50
(9) ST B - Be K 50 Hz, (L& @ K 10 Hz
(10) FEREEE
S0G 0.02 kn (&2 5 ELLE)
0.2 kn (ff2 3~4 {#)
VBW (e Hi1 i3k 0.02 kn (f#72 5 fHLA . ZEHP#RALE)

0.08 kn (f& 2 5 ELLE, ZEfirE Ligt)
WD 2. 0% F 7213 0. 02 kn DWTF KXW (2 3~4 #)
11) EREE Y —

SUE HIEEPE © 850~1100 hPa (JEPHIEEE 0~+50°C)
K5 : £1.0 hPa (A7 & v ML)
SR TSP : —20°C~+55°C (kAR 4kn DL F)

KPS © £2.0C (A7 & v M%)

2. 13— R

(1) Kw—1+¥% NMEA2000 : 1 AR— k

(2)  AHFIPGN
AT 059392/904, 060160/416/928, 061184, 065240, 126208/720, 130847
H 059392/904, 060928, 061184, 065280, 126208/464/720/992/993,

126996/998, 127250/251/252/257/258,

129025/026/029/538/539/540, 130310/312/314/316/577* /578,

130816/817/818/819/822/823/833/834/842/843/845/846/847
B O A E TR 200 ms (5 Hz)

3. EiR
DC12-24 V (10.8-31.2V) : 0.2-0.1 A (LEN:4, 9 V I¥)
4. BEEH
(D) IR -25°C~+55C (fRFFIRFE : -30°C~+70C)
(2)  FHRHEE 95%LL T (+40°C)
(3)  PREESR 1P56
(4) & 1EC60945 Ed. 4

5. A=y bhF—
N9. 5

SP-1 J7286S01E
210325



PACKING LIST 20BK-X-9851 -4 1/1
SCX-20—% A-1 A-2
____wrwe I OUTLINE [ DESCRIPTION/GODE o[ 'Y ] FuURwuMNMo P TR R e Ty
A=yt UNIT TIPE GP20-04601 ”n
#7354k 2 B s
!
& N2 SCX-20 1 I$H ﬁi
SATELLITE COMPASS §. FyURUNO
000-036-766-00 INSTALLATION MATERIALS
I’ﬁ“ INSTALLATION MATERIALS 5 = % @ YT e A RE
53" B (93%) NHEA No. NAVE OUILINE DESCRIPTIONS 0Ty RENARKS
CABLE ASSENBLY FRU-NMEA-PMMFF-060 1 +77" 4 HUIEAAB 2
0071-533-080-00 UP SET UI SCREW WIM N5K20 U304 3
cone
IHEHH No. 000-160-445-70""]
@ CP20-04601 1
INSTALLATION MATERIALS
001-556-150-00
=739y b
CP20-04602 1
ROOF MOUNT KIT .
o
0071267556660 o0
L SOVIETT
CP20-04603 1
POLE MOUNT KIT )
¥
001-625-670-00
Rt ER
@ CP20-04605 i
MAST MOUNTING KIT
(+3)
001-556-240-00
[:E 3 DOCUMENT
iR EBIE (F0/%) 1N
R 0MC-72860-* 1
OPERATOR' S MANUAL (JP/EN) 2\
. 000-195-293-1%
DD THHEIREEOBLE,
(*1) IS ONLY REQUIRED FOR “R” SPECIFICATION.
(D THEHEIPHIREP-MIEHROHLE,
(#2) 1S ONLY REQUIRED FOR “P” “P-M" SPECIFICATION.
(D THEHBIEP-MEEDHBE
(#3) IS ONLY REQUIRED FOR “P-M" SPECIFICATION.
(BREOTEEI%, SEMTF. DIMENSIONS [N DRAWING FOR REFERENGE ONLY.)
(BRI TiklE, BE{ETT . DIMENSIONS IN DRAWING FOR REFERENCE ONLY.) FURUNO ELECTRIC CO .. LTD.
C7286-Z01-E C7286-M01-A
A-3 A-4
FURUNO GODE M. 208K X-9402 1 FURUNO CO0E 0. 20BKX-9403 0
TYPE 1”1 TYPE 1”1
IEMHE IEMHE
INSTALLATION MATERIALS INSTALLATION MATERIALS
& 5 E:] ) B B Ba 0k HE g/ HE & 5 E:] i B B Ra /RiE HE B/ HE
o NAVE OUTLINE DESCRIPTIONS 0Ty RENARKS No. NAVE OUTLINE DESCRIPTIONS 0Ty RENARKS
THIFAVI oy $39 #-I9sh 2
1 20-040-1106-0 | 1 P20-04604 1
ATTACHNENT GASKET > POLE NOUNT ASSENBLY
S——r " l cove l
N No
VROV HERHE ERAES ayrfyb
2| ROOF WOUNT TEXTURE 2004011072 1 2 | Lock Nur 2004011180 1
756 cooE | cone
No 160-476°565770 No
BTV Y $22 ERAIRE
3| ROOF WOUNT GASKET @ 2001011081 ! 3 | notesive 165211 %06 !
— cone cone
e o 106-479 69170 ] o BOATT 7600
IR A T 2
4 | SELF-TAPPING SCREW @mmmﬂ = ¢
2 o5
cone l
NO. 00
AR —
5 | aotestve Sr—— e !
cooE |
o 36
75992097 Mgk 20
6 \ AN C72-01801-* 1
FLUSH HOUNTING
TEWPLATE NN [oe l
No [
VI ER 2 .
7 | notice For 7& 72-01905-* 1
INSTALLATION CO0E
NO 00019743674
(BYEOTiE, $HMTT. DIMENSIONS [N DRAWING FOR REFERENCE ONLY.) (BB~ %(E. $HF{ETT, DIMENSIONS IN DRAWING FOR REFERENCE ONLY.)
FURUNO ELECTRIC €O .. LTD. FURUNO ELECTRIC €O .. LTD.
C7286-M02-B (7286-M03-A




FuURUNO GODE Wo__[001-556-240-00 | 20BK—X-9404 0

TYPE CP20-04605

1/1

IEMHE

INSTALLATION MATERIALS

CODE
NO

IH&

& 5 & B = BE R BE Ak HE
o. NAVE OUTLINE DESCRIPTIONS aTy REMARKS
" 137
HEE i —1 ] L0 EIE] \
CoDE |
No. 00-183-264-10°
RiFHEBER
2 | FIXING SUPPORT FIXTURE 20-040-1117-2 1
CODE
NO
WA 992
3 |omte TIE )) OV-1508
CODE
NO. i
#-R9327" (ABA)
G
55 .
4| ose oLawp "ﬁwl 12 [ SUs316 120 38-50 )

(RREDTik(X. $HMTF, DIMENSIONS [N DRAWING FOR REFERENCE ONLY.)

FURUNO ELECTRIC CO .. LTD.

C7286-M04-A
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Declaration of Conformity

Bulgarian
(BG)

Spanish
(ES)

Czech
(CS)

Danish
(DA)

German
(DE)

Estonian
(ET)

Greek
(EL)

English
(EN)

French
(FR)

Croatian
(HR)

[talian
(IT)

Latvian
(LV)

[SCX-20]

C nHactosiwoTto Furuno Electric Co., Ltd. neknapupa, 4e ropecnomMmeHar T1n

pagMocbopbXxeHue € B cboTBeTcTBUE ¢ dupektuea 2014/53/EC, S12017/1206.
LanoctHuaT TekcT Ha EC/UK pgeknapauusaTa 3a CbOTBETCTBME MOXE [a Ce Hamepu

Ha cnegHunda MHTepHeT aapec:

Por la presente, Furuno Electric Co., Ltd. declara que el tipo de equipo radioeléctrico
arriba mencionado es conforme con la Directiva 2014/53/UE, SI 2017/1206.

El texto completo de la declaracion de conformidad de la EU/UK esta disponible en
la siguiente direccion Internet:

Timto Furuno Electric Co., Ltd. prohlasuje, ze vySe zminéné typ radiového
zarizeni je v souladu se smérnici 2014/53/EU, S1 2017/1206.
Uplné znéni EU/SK prohlaseni o shodé je k dispozici na této internetové adrese:

Hermed erkleerer Furuno Electric Co., Ltd., at ovennaevnte radioudstyr er i
overensstemmelse med direktiv 2014/53/EU, S| 2017/1206.
EU/UK-overensstemmelseserklaeringens fulde tekst kan findes pé felgende
internetadresse:

Hiermit erklart die Furuno Electric Co., Ltd., dass der oben genannte
Funkanlagentyp der Richtlinie 2014/53/EU, SI 2017/1206 entspricht.

Der vollstandige Text der EU/UK-Konformitatserklarung ist unter der folgenden
Internetadresse verfligbar:

Kéesolevaga deklareerib Furuno Electric Co., Ltd., et Glalmainitud raadioseadme
tulp vastab direktiivi 2014/53/EL, SI 2017/1206 nduetele.

EL/GB vastavusdeklaratsiooni taielik tekst on kattesaadav jargmisel
internetiaadressil:

Me Tnv TTapouca n Furuno Electric Co., Ltd., dnAwvel 611 0 TpoavapepbivTag
pPadIoeCoTTAIoNOG TTANPOI TNV odnyia 2014/53/EE, SI 2017/1206.

To TANPEG Keipevo TNG dNAwang cuppopewong EE/UK diatiBetal otnv akdAoubn
IoTo0€Aida oTo S1adikTUO:

Hereby, Furuno Electric Co., Ltd. declares that the above-mentioned radio
equipment type is in compliance with Directive 2014/53/EU, S| 2017/1206.
The full text of the EU/UK declaration of conformity is available at the following
internet address:

Le soussigné, Furuno Electric Co., Ltd., déclare que I'équipement radioélectrique
du type mentionné ci-dessus est conforme a la directive 2014/53/UE, SI 2017/1206.
Le texte complet de la déclaration UE/RU de conformité est disponible a I'adresse
internet suivante:

Furuno Electric Co., Ltd. ovime izjavljuje da je gore reCeno radijska oprema tipa
u skladu s Direktivom 2014/53/EU, S1 2017/1206.

Cjeloviti tekst EU/UK izjave o sukladnosti dostupan je na sliedecoj internetskoj
adresi:

Il fabbricante, Furuno Electric Co., Ltd., dichiara che il tipo di apparecchiatura

radio menzionato sopra & conforme alla direttiva 2014/53/UE, S| 2017/1206.
Il testo completo della dichiarazione di conformita UE/RU & disponibile al seguente
indirizzo Internet:

Ar 80 Furuno Electric Co., Ltd. deklaré, ka augstak minéts radioiekarta atbilst
Direktivai 2014/53/ES, SI 2017/1206.
Pilns ES/AK atbilstibas deklaracijas teksts ir pieejams $ada interneta vietné:



Lithuanian
(LT)

Hungarian
(HU)

Maltese
(MT)

Dutch
(NL)

Polish
(PL)

Portuguese
(PT)

Romanian
(RO)

Slovak
(SK)

Slovenian
(SL)

Finnish
(FI)

Swedish
(SV)

AS, Furuno Electric Co., Ltd., patvirtinu, kad pirmiau minéta radijo jrenginiy tipas
atitinka Direktyva 2014/53/ES, S| 2017/1206.
Visas ES/JK atitikties deklaracijos tekstas prieinamas Siuo interneto adresu:

Furuno Electric Co., Ltd. igazolja, hogy fent emlitett tipusu radidberendezés
megfelel a 2014/53/EU, SI 2017/1206 iranyelvnek.

Az EU/EK-megfelel8ségi nyilatkozat teljes szdvege elérhetd a kdvetkez6 internetes
cimen:

B'dan, Furuno Electric Co., Ltd., niddikjara li msemmija hawn fug-tip ta' taghmir
tar-radju huwa konformi mad-Direttiva 2014/53/UE, SI1 2017/1206.

It-test kollu tad-dikjarazzjoni ta' konformita tal-UE/RU huwa disponibbli

f'dan I-indirizz tal-Internet li gej:

Hierbij verklaar ik, Furuno Electric Co., Ltd., dat het hierboven genoemde type

radioapparatuur conform is met Richtlijn 2014/53/EU, S1 2017/1206.
De volledige tekst van de EU/VK-conformiteitsverklaring kan worden geraadpleegd
op het volgende internetadres:

Furuno Electric Co., Ltd. niniejszym oswiadcza, ze wyzej wymieniony typ
urzadzenia radiowego jest zgodny z dyrektywa 2014/53/UE, S1 2017/1206.

Petny tekst deklaracji zgodnosci UE/UK jest dostepny pod nastepujgcym adresem
internetowym:

O(a) abaixo assinado(a) Furuno Electric Co., Ltd. declara que o mencionado
acima tipo de equipamento de radio esta em conformidade com a Diretiva
2014/53/UE, S12017/1206.

O texto integral da declaragao de conformidade da EU/UK esta disponivel no
seguinte endereco de Internet:

Prin prezenta, Furuno Electric Co., Ltd. declara ca echipamentul radio mentionat
mai sus este Tn conformitate cu Directiva 2014/53/UE, S| 2017/1206.

Textul integral al declaratiei de conformitate UE/RU este disponibil la urmatoarea
adresa internet:

Furuno Electric Co., Ltd. tymto vyhlasuje, Ze vy3Sie spominané radiove
zariadenie typu je v sulade so smernicou 2014/53/EU, S| 2017/1206.
Uplné EU/SK vyhlasenie o zhode je k dispozicii na tejto internetovej adrese:

Furuno Electric Co., Ltd. potrjuje, da je zgoraj omenjeno tip radijske opreme

skladen z Direktivo 2014/53/EU, SI 2017/1206.
Celotno besedilo izjave EU/ZK o skladnosti je na voljo na naslednjem splethnem
naslovu:

Furuno Electric Co., Ltd. vakuuttaa, etta ylla mainittu radiolaitetyyppi on
direktiivin 2014/53/EU, S1 2017/1206 mukainen.
EU/UK-vaatimustenmukaisuusvakuutuksen taysimittainen teksti on saatavilla
seuraavassa internetosoitteessa:

Harmed forsakrar Furuno Electric Co., Ltd. att ovan namnda typ av

radioutrustning éverensstammer med direktiv 2014/53/EU, S1 2017/1206.

Den fullstandiga texten till EU/Storbritannien-férsédkran om éverensstdmmelse finns
pa féljande webbadress:

Online Resource

http://www.furuno.com/en/support/red_doc

Notice for radiated immunity

The test for the radiated immunity is performed up to 2.7 GHz only without the special condition
of spot frequency being applied. There is a chance that this equipment may interfere with
allocated services in the frequency range of 2.7 GHz to 6 GHz, particularly in harbors, rivers,
lake banks, etc.



FURUNO ) FuruNO ELECTRIC CO., LTD.

9-52 Ashihara-cho, Nishinomiya, 662-8580, Japan

Tel: +81 (0)798 65-2111 Fax: +81 (0)798 63-1020
\ www.furuno.com

Publication No. SOCQAQ0016

PSTI Statement of Compliance

We FURUNO ELECTRIC CO., LTD.

(Name of manufacturer of the product)

9-52 Ashihara-Cho, Nishinomiya City, 662-8580, Hyogo, Japan

(Address of manufacturer of the product)

declare under our sole responsibility that the product

SATELLITE COMPASS,
SCX-20,SCX-21

(Product type, batch)

December / 31/ 2027
(Support period for the product)

https://www.furuno.co.jp/en/csr/sociality/customer/product_security.html

(Weblink for latest information and contact to report to the manufacturer security issues)

to which this declaration relates conforms to the following standard(s) or other normative document(s)

Product Security and Telecommunications Infrastructure Act 2022
Product Security and Telecommunications Infrastructure (Security Requirements for
Relevant Connectable Products) Regulations 2023 Schedule 1

On behalf of Furuno Electric Co., Ltd.

Akihiko Kanechika /
Nishinomiya City, Japan Department General Manager /4 k
23 April 2024 Quality Assurance Department f @&

(Place and date of issue) (Signature, name and function of the signatory)
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