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



E - I
(Elemental Chlorine Free)

The paper used in this manual
is elemental chlorine free.

- RBOBE-ERAAEFICEIISHAVELEER. BEVLITORGE - REE, &RFYD
LHXIE-EXFHTABEOLET,

- FURUNO Authorized Distributor/Dealer &SEWLVEhHE(E
FURUNO ELECTRIC CO,, LTD.

DHEIMIVEHT

AEOEFESEBOEFHED
BEERE, BHIERRE(CHVETS, | A :DEC. 2019
T - A2 :NOV. 13, 2020

Printed in Japan

Pub. No. OMC-72860-A2

(6REG) sox20 [T

00019529310



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: Ridderhaven 19B, 2984 BT Ridderkerk, The Netherlands

» All brand, product names, trademarks, registered trademarks, and service 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 oy

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.*
Antenna Unit STARTER 2051599 01.xx
BOOTER 2051600 01.xx
APL 2051601 01.xx
GNSS (1 to 4) 48505230 xx

*: “xx” denotes version number.



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 Code No.

Qty.

Remarks

Antenna Unit

SCX-20 -

1 For NMEA 2000

Installation Materials

CP20-04600 | 000-036-768

CP20-04610 | 000-036-769

CP20-04620 | 000-036-770

For roof mount kit of antenna
unit. Includes cable FRU-
NMEA-PMMFF (6 m).

For pole mount kit of antenna
unit with cable FRU-NMEA-
PMMFF (6 m).

1 For pole mount kit (w/Mast
Mounting Kit CP20-04605*) of
antenna unit. Includes cable
FRU-NMEA-PMMFF (6 m).

*: Includes Fixing Support Fix-
ture, Pipe and Hose Clamp
(25 to 35 mm), and 20A to 25A
(¢35 to 50 mm) diameter mast
installations.

(Select
one)

Optional supply

Name

Type

Code No.

Remarks

Cable Assembly

FRU-NMEA-PMMFF-010

001-533-060

For NMEA 2000 net-
work, 1 m

FRU-NMEA-PMMFF-020

001-533-070

For NMEA 2000 net-
work, 2 m

FRU-NMEA-PMMFF-060

001-533-080

For NMEA 2000 net-
work, 6 m

Right Angle Mounting-
Base

NO.13-QA330

001-111-910-10

Micro T-connector FRU-MM1MF1MF1001 001-507-050

Termination FRU-MM1000000001 001-507-070

Resistor (Micro) FRU-MF000000001 001-507-060

Roof Mount Kit* CP20-04602 001-556-170

Pole Mount Kit* CP20-04603 001-556-200

Mast Mounting Kit* CP20-04605 001-556-240 | Requires CP20-04603.

Hose Clamp (Large) OP20-52 001-556-260 | For 32A to 40A (¢35 to
50 mm) diameter mast
installations.

Bird-Repellent Fixture OP20-54 001-556-280 | 2 pcs.

Snow Cover Kit OP20-53 001-556-320

*: 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

When selecting a mounting location, keep in mind the following points:

* Keep the length of the antenna cable in mind when selecting a mounting location.

» Make sure the mounting location is strong enough to support the weight of the unit.
See the outline drawings at the back of the manual.

» Leave enough space around the unit for service and maintenance. See the outline
drawings at the back of this manual for minimum service clearance.

* The sensor should be separated more than three meters from Inmarsat F/FB anten-
nas. Select a location outside this transmission area.

* Do not bundle the antenna cable with radio equipment cables. When these noise
reductions are insufficient, adjust the squelch on the radio equipment.

« Select a location with no obstructions to the radio waves.

+ Select a location with no local vibration or impact (including vibrations generated by
an engine or the mounting mast for this equipment) for the GPS sensor in the an-
tenna unit.

» Observe the compass safe distances (see page iii) to prevent interference to a mag-
netic compass.

How to select the installation site

The installation site must satisfy the conditions described in the antenna installation
procedure at the back of this manual (Dwg. No. C7286-Y01-*).



1. INSTALLATION

1.2

1.2.1

1.2.2

Platform Mount

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

the underside of the unit.

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

#2

Self-vulcanizing tape

For waterproofing the connector

Vinyl tape

For waterproofing the connector

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.

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 rrlm)

Bow mark \\
)
-

= Fumuwnoo@

Note: Place the antenna unit on the plat-
form, then orient the unit so the bow mark on
its base is facing the ship’s bow.

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.



1. INSTALLATION

4. Connect the antenna cable to the antenna unit connector.

CFUWRRAICO@
ﬁ%\%
ij' Bow mark

L cuore A\
Cable hole” ]

2252 mm ‘

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

Name plate
L)

o ™~ Vent hole (four places)
_ > ; q : Note: Do not apply the
//| adhesive here.
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.

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.



1. INSTALLATION

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.

FUWRWLI® Thickness Length of
(mounting plate)| M5 screw
= / 20 mm

RER ,",' / 210 10 mm (supplied)
| thickness + 8

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

Adhesive washers (3 places)

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

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
' jil
(Y

R R

= @@@@Bﬁ@ ~-- j
Antenna unit // as || Fixing Support
Pole Mount og | Fixture
Assembly % %
= ‘l _\
\| Hose Clamp

Mounting
pole

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).




1. INSTALLATION

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

gName plate
A

.

T\
b Vent hole (four places)
A} : Note: Do not apply the
. | adhesive here.

/

Bottom view of the antenna unit

S

1.3.2 Required tools

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

Name Remarks

Phillips-head Screwdriver | #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.

1.3.3 How to assemble the pole mount kit

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

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

3. 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.

>

Apply adhesive to threads.

Pipe

—
4. Wipe off the excess adhesive.

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




1. INSTALLATION

1.3.4 How to mount the Antenna Unit

1. 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.

Antenna cable

(NMEA 2000)
é Anchor ‘
e S
ki — —— %
ety | [ > .
AN &ﬁ ;ass the antenna cable
Hose Clamp L rough the cutout.

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.

: FURWLI® :
=

Antenna
unit

Apply adhesive.
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. / \
. Mounting
Antenna unit ole
assembly P



1.4

1.4.1

1. INSTALLATION

4. Loosely hand tighten the hose clamps so that
you easily adjust the position of the antenna N
later in this procedure. EURUWCIM

)|  Hose Clamp

5. Adjust the direction of the antenna unit so the

bow mark is facing the ship’s bow. r Bow mark\\

.
& .')I>‘.

Fasten the hose clamps to fix the antenna unit.

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

— Pipe
|

Antenna |- Cutout

cable

(NMEA 2000),"%‘% _—

|

Caple tie

™ Cable

Hashed area: exit

/( Adhesive

Make a loop.

—/

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

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.

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 9 on
page 1-10 for details.



1. INSTALLATION

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

Name plate
(-] l"— ?\\ N
(S —

NN

“an Vent hole (four places)
Note: Do not apply the
| adhesive here.

i

S

‘o

-~

1
| '
.
.
..’
J
.=~
D ~
H 1
' ’
e

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 | #2

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- ?sggeigorfm)

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 cable

connector




1. INSTALLATION

4. 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.

/7 FURUWLCO®
Antenna unit

Bow mark

FURMILT@

—

Antenna unit assembly

e =0\ \
' o .\:>'l.
| Roof mount kit base |@ ~ Bow mark

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

M5x20
(3 places)

==L
(O

6. Attach the supplied attachment gasket to the antenna cable. Apply the supplied
adhesive to top of the attachment 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 FURUWI® N\ FURWOS®
Apply adhesive

Attachment
l/ Gasket

- -

Antenna
cable




1. INSTALLATION

7. Apply the supplied adhesive (TB5211) to the bottom of the attachment gasket.
Note: DO NOT apply the adhesive to the vent holes.

Vent holes
(12 places) | Adhesive || ﬂ
(Bottom of gasket)

T

_|

8. Set the antenna unit assembly so the bow mark (see step 4) on the top of the an-
tenna unit is facing the ship’s bow.

9. 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

1-10



1.5.1 Installation notices

1. INSTALLATION

* Do not install the unit on an uneven surface.

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

Bottom view of the antenna unit

1.5.2 Required tools

cName plate FB_' \\\

.

Vent hole (four places)
Note: Do not apply the

//| | adhesive here.
/ o /

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

Name Remarks
Electrical Drill For making the mounting holes
Drill Bit 04.2t0 5
Hole Saw For making the cable hole (25 mm)
File For smoothing the cut edge of the cable hole
Phillips-head Screwdriver | #2

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.

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.

Right Angle
Mounting Base

l Make mounting
— holes (4 places).

FUmWCI@ Platfo/rm_ \
- = )
Make an antenna cable hole ($25+2 mm) at the
center of the four mounting holes for passing / o é o \
the supplied NMEA 2000 antenna cable L v !
through the mounting platform. Cable hole (25+2 mm)

1-11



1. INSTALLATION

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.

[ o\

Pull up
the pipe.

Bottom face

Inside

Adhesive

Foot of antenna base

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

Fixing
screws
(MS)

~tv.. Ship’s bow

 —

BN

to the ship’s bow.

Ship’s bow

e\
o .
7 Y
' [}
' 1
[y .
S .
- ’
/ A

No fixing
A fixing hole for the hole faces
antenna unit faces to the
ship’s bow.
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1. INSTALLATION

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)

10. Loosen the hex socket head bolts (see

step 5) with the supplied hex key wrench ﬁow mark\\

then adjust the direction of antenna base so

N
the bow mark on its base is facing the ship’s )
bow. After adjusting, tighten the hex socket J

head bolts on the antenna base again. p—————

1-13



1. INSTALLATION

1.6

1.7

1.8

1-14

Bird Deterrents (Option)

The optional bird deterrents (OP20-54) can help 0 8
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- Bird

er. Coat around the contact area of both bird |~ deterrent
deterrents with the supplied adhesive.

FURRUWEI@®

Snow Cover Kit (Option)

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 9V
» 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.

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).
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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

\

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.
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2.1

[GNSS Setup] Menu

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

up] menu.

Menu item

| Description

[Disable SV]

[QZSS All]

Select [YES] to ignore all QZSS system satellites.

[QZSS] - [QZSSA]

You can ignore individual QZSS system satellites by specifying the satellite

[QZSS] - [QZSS2]

number. A maximum of three satellites can be ignored.

[QZSS] — [QZSS3]

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] — [GPS1] You can ignore individual GPS system satellites by specifying the satellite
[GPS] — [GPS2] number. A maximum of three satellites can be ignored.

[GPS] — [GPS3]

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.

[GLONASS] —»

[GLONASS1] You can ignore individual GLONASS system satellites by specifying the sat-
[GLONASS] —» ellite number. A maximum of three satellites can be ignored.

[GLONASS?] Note: When [GLONASS All] is set to [YES], the setting values for [GLON-
[GLONASS] — ASS1] to [GLONASS3] are automatically changed to “0”.

[GLONASS3]

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

[Galileo] — [Galileo1]

You can ignore individual Galileo system satellites by specifying the satellite

[Galileo] — [Galileo2]

number. A maximum of three satellites can be ignored.

[Galileo] — [Galileo3]

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 avail-
able 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 man-
ually input the SBAS satellite number.

[SBAS Satellite Se-
lection]

Manually input the SBAS satellite number(s) you want to use.
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] —»
[SBAS2]

You can ignore SBAS satellites by specifying the satellite number. A maxi-
mum of three satellites can be ignored.

[Disable SBAS] —
[SBAS3]
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[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)
Z(+) X () /\ > X (+)
N
Ea B Draft position %i
[0) /—_\ l [ :
< <@
.g »
= N 2
%) -? 7 : >Y (+) ni
Reference_/i Sh|p bottom line E E
position . cmmecmecccemcanacanan o e — 1
(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

[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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MAINTENANCE

3.1

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.

3.2 Troubleshooting

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

Problem

Possible cause

Remedy

the SCX-20.

Data is not received from

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.

play.

Incorrect settings at the dis-

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.

correctly.

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

* Check that the antenna
location is proper.

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

ceived.

Position data is not re-

GLONASS is set for ANT 4.

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

This appendix covers the SCX-20 menu, accessible from compatible equipment. For the SC set-

ting tool menu tree, see the operato
dealer for details.

Compatible equipment’s
menu

— GNSS Setup T Disable SV -

r's manual for the SC setting tool (OME-72851). Contact our

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

Note 2: Default settings are shown in BOLD.

]

—QZSS 1 (0o 197) [
—QZSS 2 (0o 197) [
L QzSS 3 (00 197) [
— GPS All (YES, NO) | ]

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

— QZSS All (YES, NO) |
— QZSS
]

[
[
[

— SBAS

— SV ELEV (50 90) |

— Galileo — Galileo 1 (0to 36) |
— Galileo 2 (0to 36) |
— Gallileo 3 (0to 36) [

]
SBAS Mode (On, Off) [ ]

SBAS Search (Auto, Manual) [ ]
SBAS Satellite Selection (120 to 138) [ ]

Disable SBAS —ESBAS 1 (Off, 120 to 138) [ ]

]

— Sensor Offset

— Smoothing —

SBAS 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) | 1
— 3-Axis Speed (0s to 9999s; 5s) | ]

]
]

— DR Time

— Ship Size—
ANT /
CALC-SPD
Position

— ROT (0Os to 30s; 2s) [ ]

DR Time (1m 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 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) [ ]

]

(1]

— 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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@ 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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APPENDIX 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
: CAPE CANAVERAL
: CARTHAGE
: CHATHAM 1971
: CHUAASTRO
: CORREGO ALEGRE
: DJAKARTA (BATAVIA)
: DOS 1968
: EASTERIS. 1967
: EUROPEAN 1950 (Contd
: EUROPEAN 1950 (Contd
: EUROPEAN 1950 (Cont'd
: EUROPEAN 1950 (Contd
: EUROPEAN 1950 (Cont'd
: EUROPEAN 1950 (Contd
(
(
(
(!
(

EUROPEAN 1950 (Cont'd

: EUROPEAN 1950 (Contd
: EUROPEAN 1950 (Contd
: EUROPEAN 1950 (Contd
: 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

: 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)

: Ethiopia

: Mali

: Senegal

: Sudan

: Somalia

: Bahrain Is.

: Cocos ls.

: Mean Value

: Botswana

: Lesotho

: Malawi

: Swaziland

: Zaire

: Zambia

: Zimbabwe

: Mean Value (Kenya & Tanzania)
: Kenya

: Tanzania

: Ascension s.

: 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 Is.)
: 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: NORTH AMERICAN 1927 : Bahamas (excl. San Salvador Is.)

092: NORTH AMERICAN 1927 : Bahamas, San Salvador Is.

093: NORTH AMERICAN 1927 (Cont'd): Canada (incl. Newfoundland Is.)

094: NORTH AMERICAN 1927 (Cont'd): Alberta & British Columbia

095: NORTH AMERICAN 1927 (Cont'd): East Canada

096: NORTH AMERICAN 1927 (Cont'd): Manitoba & Ontario

097: NORTH AMERICAN 1927 (Cont'd): Northwest Territories & Saskatchewan

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

099: NORTH AMERICAN 1927 (Cont'd): Canal Zone

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

101: NORTH AMERICAN 1927 (Cont'd): Central America

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

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

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

105: NORTH AMERICAN 1983 : Alaska

106: NORTH AMERICAN 1983 : Canada

107: NORTH AMERICAN 1983 : CONUS

108: NORTH AMERICAN 1983 : Mexico, Central America

109: OBSERVATORIO 1966 : Corvo & Flores Is. (Azores)

110: OLD EGYPTIAN 1930 . Egypt

111: OLD HAWAIIAN : Mean Value

112: OLD HAWAIIAN : Hawaii

113: OLD HAWAIIAN : Kauai

114: OLD HAWAIIAN : Maui

115: OLD HAWAIIAN : Oahu

116: OMAN : Oman

117: ORDNANCE SURVEY OF GREAT BRITAIN 1936: Mean Value

118: ORDNANCE SURVEY OF GREAT BRITAIN 1936: England

119: ORDNANCE SURVEY OF GREAT BRITAIN 1936: England, Isle
of Man & Wales

120: ORDNANCE SURVEY OF GREAT BRITAIN 1936: Scotland &
Shetland Is.

121: ORDNANCE SURVEY OF GREAT BRITAIN 1936 : Wales

122: PICO DE LAS NIVIES : Canary lIs.

123: PITCAIRN ASTRO 1967 : Pitcairn Is.

124: PROVISIONAL SOUTH CHILEAN 1963: South Chile (near 53°S)

125: PROVISIONAL SOUTH AMERICAN 1956: Mean Value

126: PROVISIONAL SOUTH AMERICAN 1956: Bolivia

127: PROVISIONAL SOUTH AMERICAN 1956: Chile-Northern Chile
(near 19°S)

128: PROVISIONAL SOUTH AMERICAN 1956: Chile-Southern Chile
(near 43°S)

129: PROVISIONAL SOUTH AMERICAN 1956: Columbia

130: PROVISIONAL SOUTH AMERICAN 1956: Ecuador

131: PROVISIONAL SOUTH AMERICAN 1956: Guyana

132: PROVISIONAL SOUTH AMERICAN 1956: Peru

133: PROVISIONAL SOUTH AMERICAN 1956: Venezuela

134: PUERTO RICO : Puerto Rico & Virgin Is.

135: QATAR NATIONAL : Qatar

136: QORNOQ : South Greenland

137: ROME 1940 : Sardinia Is.

138: SANTA BRAZ : Sao Miguel, Santa Maria Is. (Azores)

139: SANTO (DOS) : Espirito Santo Is.

140: SAPPER HILL 1943 : East Falkland Is.

141: SOUTH AMERICAN 1969 : Mean Value

142: SOUTH AMERICAN 1969 : Argentina

143: SOUTH AMERICAN 1969 : Bolivia

144: SOUTH AMERICAN 1969 : Brazil

145: SOUTH AMERICAN 1969 : Chile

146: SOUTH AMERICAN 1969 : Columbia

147: SOUTH AMERICAN 1969 : Ecuador

148: SOUTH AMERICAN 1969 : Guyana

149: SOUTH AMERICAN 1969 : Paraguay

150: SOUTH AMERICAN 1969 : Peru

151: SOUTH AMERICAN 1969 : Trinidad & Tobago

152: SOUTH AMERICAN 1969 : Venezuela

153: SOUTH ASIA : Singapore

154: SOUTHEAST BASE : Porto Santo & Madeira Is.

155: SOUTHWEST BASE : Faial, Graciosa, Pico, Sao Jorge & Terceria Is.

156: TIMBALAI 1948 . Brunei & East Malaysia (Sarawak & Sabah)

157: TOKYO 1 Japan

158: TOKYO : Korea

159: TOKYO : Okinawa

160: TRISTAN ASTRO 1968 : Tristan da Cunha

161: VITI LEVU 1916 : Viti Levu Is. (Fiji Is.)

162: WAKE-ENIWETOK 1960 : Marshall Is.

163: ZANDERIJ : Surinam

164: BUKIT RIMPAH : Bangka & Belitung Is. (Indonesia)

165: CAMP AREAASTRO : Camp Mcmurdo Area, Antarctica

166: G. SEGARA : Kalimantan Is. (Indonesia)

167: HERAT NORTH : Afghanistan

168: HU-TZU-SHAN : Taiwan

169: TANANARIVE OBSERVATORY 1925 : Madagascar

170: YACARE : Uruguay

171: RT-90 : Sweden

172: CK42 (PULKOVO 1942) : Russia

173: FINNISH KKJ : Finland

174: PZ90 : Russia

175: CK95 : Russia



APPENDIX 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

AP-5
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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

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)

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

INTERFACE

Number of ports NMEAZ2000: 1 port

NMEA2000 PGN

Input 059392/904, 060160/416/928, 061184, 065240, 126208/720, 130847

Output 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

POWER SUPPLY
12-24 VDC (10.8-31.2V): 0.2-0.1 A(LEN: 4 at 9 V)

ENVIRONMENTAL CONDITIONS

Ambient temperature
Relative humidity
Degree of protection
Vibration

UNIT COLOR

-25°C to +55°C (storage: -30°C to +70°C)
95% or less at +40°C

IP56

IEC 60945 Ed.4

N9.5

SP -1 E7286S01F
201029



ERGEHEMoE

o Yo aTNVRENED I ELITEH O, EEIXEEHES Th 5 40,
MDLBETY, HWRE 5 2 E2E < BRY LET,

e WEDHEER LN~ T VORNRIITERSEETLZENH Y £,

o MEICERINDAIANERIL, VAT LOFRESCEHEREIZL - TE ARV EI, L
NoT, ~=a2T7 VHNICHIHK L THIHA T A MIBEHEOEREBLDIBERDH Y
F9,

s BEEN=2 T VORNFIIEDTICAEZIIAY 7 by =7 ZH0 bz
V. F3UEB LIS EDELDANDOE =FICLVSE - EHEENDHZ LI
ER L TELDEEZEIZOWNTIE, YtHixEEZ2AVDPRFETOTI TR IZE
AN

s BEWETOMIRZHEIET D & XL, EXFEEYE LTI BIREROSEE £ 21X
HANZHE > T L T 72 &, FELLIE, ST EBERICWEDDETLEE
/AN

s Yoo T VIRHI STV AL, BEA L, —RICEBATE A — T — DR PARE
FIIPERE T




N BEIZEFENNEE L FE=5HIC

= LY
B

TIRBHNRMD NA~DIETE | M EE~DIBREZRRICHI LT D720 LUFOZ 20T 5T

IZEW, RIFHEZ YL TRAS TN G 2 LI LA LLAEER, HEORELZARETITRD

TR TERAL, L CWETOTHHIZR/E DT TLIEE N,
f_ AN ZOFRIITEIR ARS8 B EIT B SR A G
zf; G Bﬂé DB Do LS S N O
é B H ZOFRFF BB NERST A S FTEE LA TREMEN
= [ HESNDINETI,
é I ZOFRRIITEAR AR ST 5E . PREFIIREGEOEHEE, HHN
/ = WX PE~DOREEZEH A T$73>*Eﬂiéi(béjlj\?ﬁf*f
A rrmgions Qrerions @ ramons

EHEOEL®EE
A EE

WREERIDANCIVITREROERE
KT

B ANTCEELHEEITIE EE KK
DALY ET,

AN EE

BHETBHDIEE S HHKEE D
BUSNMIAN—EHN SN E,

o Tt D&, EEDIRRIZRVET,

W

RDAVINAREHEHEERT S &,

S VAV SR VAV S

SCX-20

0.30m 0.30m

Gk =P2AvY

BRT—IDIIEDHTIREDLD (TEHH
ELTHHRLTWWSED)EERT DL,

FRESNDOLDEE M T 5L, KKDJEIRIZ
ROBNDBDHVET,

T—R (HEih) (FREEIZERY A TEELY,

Pt 7NN E R ORI OB RO T
W RN RHYET,

® SR -BUE TR ICLENCE,

KK KB T HDIRRNTIRDET,




RN EDRSLEIE

A Es

LR FEHHEOIETET HREE DI
BUSNMIDN—EH SN E,

o THNA L, REBEOFRIC/VES,

BEIZEEL L= L =HIC

A :I
=]
/ 5

® PR BUEFIERICLAENT &,
KRR A ORI E T,

BREANRET ES7—T)L
ARVEDI/EELETHLRN TS
L\o

KREEDH RS BN DDV ET,

HIFE-RANDEZL. BERBDERRAY
FEtbdll,

ZTOFEFFEHATIEKEORNRHYET,
T B E W ETFTE A~ L TTZE0,

AEEIMBICRIDOBZEDIFEREZIR
HLET . LAL. EDLSBIHZETE
B—OMEICEDDXEETY , o
gt FAL. ARIZERDTYFE
BoELESITLTESELY,

o Ea—XFREDLDEFERTHE,

BENDLDZE TG 6 | BRI EE
FISEZTENDBHVET,

AHEICRTSNDIFRIL. EEMBD
RIZHEIE-H0LDOTEHBYFEE
Ao EERRERB LU RHTOBERIZD
WTIE BRIZSRL TS0,




H X

= O | LSRR v
S R T I R B oo Vi
BB R e i
L o o U RURRRURPRPRPRRRURRR 1-1
R T2 - ) D o5 NSRS 1-1

1o R oottt 1-2

2 B - e = NSRS SSRRRRR 1-2

1.2 2 BT T oo 1-2

(T ey -y I - - SRR RRURR 1-4

1.3l Bl DI B oo 1-4

IR - e = RSSO USSRRRRR 1-5

(T (Ey [Py RV NE R ) - v A GRS 1-5

R <1 L b SRRSO USSR 1-7

(R Ve A d o B - - RSP RRURR 1-8

1l Bl DI B oottt 1-8

I S N - e = NSRS SUSRRRRR 1-9

1.3 BRI T oo e ettt 1-9

(VS L SOl & - B i R T ) B RRSSRRR 1-11

1l B B DI B oot 1-11

(T N - e il = RSO SSS USSR 1-11

1053 BRI 1 oot 1-12

1.8 B BRIT (T S 3 ) oo et 1-14

1.7 BB E 1/ 08— (T T S T ) oot 1-14

1.8 NIMEA 2000 B30 & DD oottt ettt ettt 1-14

2 B B B B D E R T oo, 2-1
2.1 [GNSS SEUP] A T ettt ee ettt 2-1

2.2 [ SEBNSOI] A o L e e e e e e e e e e e e aea—a e e e e anaraaaean 2-3

2.3 [INPUtOULPUL] A o e e e 2-5

2.4 [ SYStEM] A T L m e e e e e e e e e e e e aarraaaean 2-5

B B RO ot e, 3-1
B R R B oo 3-1

K I N R e et o a s s SRS SRS RS 3-1

B T A T o ) e AP-1
TBFH 2 B R L R N oo s AP-4
BAE 3 SBAS DT — E R B .o AP-5
R oo SP-1
TN T T ) R N oo, A-1
A S I SR D-1
N =1 - USROS S-1



FC&OHIZ

ZOEE, HHRBEZBEOWROWETEE BICH R E S TZWET, Y
1948 FEDRIZELICK, Fhx OB FHE& 2 REICE L TR v MheE. mE. Sk
ZOoNWTIEHEMRDO2—F =D 2 b Em0iHliz = T Ed, AT, By
W EEBO L L TRREE - BE SN TV E T O T, VERE - TIAMEE §ITL0 LTI
AW lZgEd, ZORFEAEL L BIRAWVIZIEE | AROMREZ Ho5E S
FTWEEEETIOBBOE L LT ET,

B
AT, YA E O a7 HRIC X 2EERICROVEEN 2 2. BE AR EmRE ]
BE/ /NS T T4 Fa XA TM T, Bk, Lo 5Tk L CTHE IR & TfE
AT5ZenTExEd,
TR, ko LB T,
o« NT 4 UTKEE L 0.5° (FR1ERRIT 1.00)
« L—X—OTT, 23— kLA, AIS, A—h A By b, ZXy=22 Y F—
DIt P —& Uil
o NEHEHROKEEE M
s MOBEBX ZMIET AT VX NLEROY v F ., v —LOH 10N,
e bE—T7HANTRERZ L LV, BhiERAIE S FEH,
o BEAETEE T60 M
o NMEA 2000 %}k,
o UV —REERIC BT Lo e ML A b D ER
J095LEE
1=yt & FaJ S LES
Jarhijg STARTER 2051599 01.xx
BOOTER 2051600 01.xx
APL 2051601 01.xx
GNSS (1 to 4) 48505230 xx

XX B 28 HE DHE



v A

LFE R

i

Vi

B
........ AT E B ER

M

SCX-20 FURUNO \

FRU-NMEA-PMMFF-060
(6 m)

NMEA2000 Rk —oHvi5
DEIRELS (DC12-24V)

DDEI]J--%-DDEDEDDEDJ- ---------- %—-Dﬂnmﬁuﬂntﬂ}%:ﬂtﬂﬂ

S IEEEYY IEEEYY s

NMEA2000 Ry kT —o4—TJ )L



FERRIR

& 5
2 K 1—FES | $E ik
BF5 4 har sz | SCX-20 - 1| NMEA 2000 H
T CP20-04600 | 000-036-768 N—T=Tr ey N, =T
FRU-NMEA-PMMFF (6 m) &%
CP20-04610 | 000-036-769 R~ by N, r—70
FRU-NMEA-PMMFF (6 m) &t
CP20-04620 | 000-036-770 (\11@ A=< by M (=& MEAS
?)35‘ @R CP20-04605* 1), ~ 2 Rl
$25 ~ 35mm, 4 — 7 /L FRU-NMEA-
PMMFF (6 m) &ie
RS R, AT A—RT T
> 7 $25 ~ 35mm Fip
AT 3 DR
¥ 25K a—FES HE
B — 7 LA FRU-NMEA-PMMFF-010 001-533-060 | 1m #—7 /L. NMEA
2000 % v hU—7 i
FRU-NMEA-PMMFF-020 001-533-070 | 2m #—~7 /L. NMEA
2000 r v U —7 H
FRU-NMEA-PMMFF-060 001-533-080 | 6m #— 7 /L. NMEA

2000 r v U —7 H

A NO.13-QA330 001-111-910-10

2% 7 % (NMEA) FRU-MMIMFIMF1001 001-507-050

s 7 % (NMEA) FRU-MM1000000001 001-507-070

FRU-MF000000001 001-507-060

N—T < by b * | CP20-04602 001-556-170

FK—L<m k% k* | CP20-04603 001-556-200

~ 2 NEUAH4 E CP20-04605 001-556-240 | H—~>r h& v k
(CP20-04603) H

F—R YT (K) OP20-52 001-556-260 | <~ 2 FEAE ¢35 ~
50mm

BRI OP20-54 001-556-280 | 2 A

BEHAA—F v b OP20-53 001-556-320

%

BT Y AT AHRICH LIS » b A LT RS,

vii




A0 ES

: O)‘/\O_“?/\‘Vi§ El w@ﬁ—o

viii



1

B4 17

1.1

—_— N .
— 7/ I%\

FH. HERl. EREERLEIIERBRIEEATNANDT,
IR DREI S OBRIEEAICIZFERALLZENL TS0,

FEER O BRIEIR rCBHIEE 2 B LS D2 EmbV ET, FFlIT,
IR D337 2 T2 T8N BH0 E3 O THaxhz
fEA LN TLIE SN,

AREITRD X 5 2 IR CHD (T 5 Z E M TEET, FEMIPEROI TN E S
LT EE,

o P (EE2DOFE) —>1.2 i

o IR—)L~7 k 51.3Hi

e —T=T b (EENSOEE) —1.4

o TUTFR—2HEE S158, AT a v

ze i - — 7 L% NMEA 2000 i % — 7 /L (FRU-NMEA-PMMFF-060) % ffl L %
R

EELOEE
B RO, M FOAIEE LT A0,

o ZEHRR—TNEAEZER LT, BEHEMELERE LTI,

o AEEOEE|ZMZ D AMEDH D EZIEE L T ZEV CBROA TS
),

o RSFEMOTZD, ZEHBEOE It —ERAEMERIT L, —F
AZERIHEIZ DWW T, BROASTH A S L T &0,

e A=Yy NFFBDEET T T 161%, << 3mBfL T, #ELE—2A
PIZ A D IGATIZIERRE L 72V T 72 &0,

o RHEDZEFr—T N B r —T NV AL TEB LWL I LTL 2
SV, ZOXHITr—T7 NV LT, A KRB AR08 1%, ERE T
AT NT H L T EEN,

o JEPHICRE 2B ORI N H DHEATIIE, RELRWNTS 0,

o ZEHRNENZILZ GPS By —2WNE L TWA T, KT IREOEE (o
VUKD IR, v A MCEX AR E) BZZITFIT WIEETIZEY £HiFT<L
fiéb\o

o TUNREAIRBEATERE L T, MR U AN RICEENKE LWL I LT
éb\o

1-1



18 WfTF
7T #1 MY ELEE 4E T

s

ZEHE 2 R E T D BRICIE, BRI ESEM E (Dwg. No. C7286-YO01-*) % &
LTTC, @URGMARE L TIEI,

1.2 i

ZER R AR 2 A I FHF A Z E Nk ET, 2ol &, BFHMLED TG
FYTHEHELET,

121 BELGIER
AHE Y M BATNC, RO TR EFHNCHEMT 5 LEN DY £

A ikl
maE) N UL Bt
KU LEY B $6
ROZED r—7 V5 ($25mm)
S =7 VRO A O
TITARTAN #2
HOofE7T —7 IR B EEEEROBAKH
E=—LF—7 IR B EEE R OB KA

122  HfTF

1. R TEYTE (130mmx130mm UL L) ZHELET .
O RAT LB EOBRAIE, iR 2 BA L T E &0,
) BMFITEIEES T, D=2 GG EERL TS,

2. Bt 3HFRE. EhiRy—TILEAD

130mm LIk
r—TJILIR (25+2mm) %1 hFidHITE
T (BRONTRSHE), —JILR
o (225mm)
130mm
Bk O/°

o]

/

B4 7% (@6mm)

F) EREHBOMEY - REARER

CE31Z, BABIEHEET, //'mav—;ifk

Pel
)

S Fumwco®

3. FIB2DH5—TILRIZERBS—TILOaART ZEHAEIZH D K S ITET
BEOTHhLELET,



18 BT
ERRT—TJILDaRy 2 EERREEERELET,

[FUWRMWICO@
= ,‘g\ -
jo— R
e

fmE~—Y

+—
é ’7—7‘)1//\'/ \'

225+ 2mm |

) ERRBEEORIGE ISHIRRT Unf) ISHEEFEEHLAEL
TLES,

ZRAL (4 1FF)
) BEREZER

5 ’ \o\ "" “n
2N it P LAWLZE
©, A) ,'
ZE iR R E

ARV AEGHICECMET —TE2EEE, T0EALGEZ—LT—T

Z1EBEFET,

F) CDEE, BERREELT—TILOARY FBAICT—THEIMN S & 512H
WTLEELY,

3 j S| mhgEmoaRss

"

7T
2\

T — 7 E=—L7—7
(% @%gﬁ—? (1 E&E)
ZEHRHMOMEY— I MEAEICAL LS ICHELET,

F) B EBICERE LE-EREBAENTOVENS 2R LTS,
ZHGERDEEN D 4 KD R Y (M5x20, FESR, /NRESFF) TEIE2
DA NN SZHRBERFUECEAELFET . ROTEER., R PDHEIC
IMOBEREZERLES,

) RPORSEMFHTMNEDKREIZE>TELGYFET,

1-3



18 Wt

.

[y
-~

.

7

&

10:00)

M5 R~

%%

AR

CFUURMCO@
S < >
\
! .
! I—~\
\ " X /
A

@ Hfr. FEE/
INRERAT)

RE M5 =D
(BT ITEIE ) &
20mm

2~ 10mm (T#)
wRE +

EEELS 8 ~ 16mm

(IEHhFED )

HONCOR— =T bFy b EZEPREZMAL T TN, BT ALEICEHE

1.3 HR—ILIO2 R
LE9,
e chig i
R—ILIHUk
M %
g —J )L \W\WNHHE
(R—IL)
1.3.1 EiELDIFE

7uh—

A .
' i
Q .
‘~_—'

Bty ER

w—=2R9527

o BUHTALE DR —/LOELIL 25 ~ 50mm LN DO MLERH Y £9°,
e R—~ v h%y bR T 22 BREIIMmE ~— 27 M e Jim a2 < K 9

WZEY R E T,
o R—R7 T FIIBATITIEDOR—ILOELZITIS LT, ELWTA XD H D Z{H
HLTL7ZEN,
G-ty BATRXME s
R— A 20A ~ 25A (¢25 ~ 35mm)

T A4 CP20-04603 THEAE S 45

75 32A ~ 40A (¢35 ~ 50mm)

F 73 3 v OP20-52 THH#
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b H2ERI (4 P IFHEAEZ B LT <2

N

o ZEPRRER I OO < |
SN

/
\\——&ms%z

4-

‘,eB-
% :1 M%)

\

EHiREER

132 WERQIER
AMEEIY (1 AT, RO TEZHFNHEHT 2 LER DY £

& 5%
FIARTAN #2
A F A RFA N A=A T TR
LT e vy 7y MEH (64 32mm)
o R—b~ v MBMEER (62 8mm)
BN R QA (BdR) . 22 — 7 v o R— L EEH
JREA AT D=7V AR

1.3.3 R—ILHO 2 by FOFIIT
1. Ay F vy bk (I#M) 24T (IM) ORSEBO—FBTETRY F+F
ERS
2. NATOXRDEIEFRZERL, R—ILID Y FEMZRYFIFET,
3. MY FHH-#RZELETHEIZLT, LoF (BR{FE) 2F-ToOvosF v bk
#LoMY EBEELET (B FILY : 15Nem),

ETFEHICLT, LUFE
17 I )qu/b EoTOyyFybELoH
L= nBH YEEE -

OB EERIZER

T U

4. ROGEBRFEHESWMYFET,
F) CDEE. TRSHAFDKIFREREENGNESITEEL TS,
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1.3.4  EfTIF

1. R=ILIorbFxy MRICITA NRFEEDR—RI SV TH#EL, 5
DINA TOTHhLERET—TILEELET,
X)) PUoh—hDERZFIZHS LS ICEHEBIEEZEHELET,

EhRrT—I
(NMEA 2000)

',--\/
/Sl
R—JLeHUk —

[ @ ,"‘ B .\‘.
;\:“J I‘r%ﬂl:ll:l':l N\ » l'\ ."
AT O] ) - OIRE
o e 4 g — T L%

N - =
r—2R9507 v PrRELIZET

2. EHRRT—TNDARIZ EEFRBEERLET . TR, ZHRBOE
EMNOR—ILIIY by bEERRREIADRY (M5, IH) TEE
LEI,

axgi
3. EHhREHERICHLIETHEIEEDT
h—%, BN R—ILOESIZEH EE AN
o / ‘
e ;/ &
ZE PR (R RIEE)
ff‘ﬂnn
4. IR—RO9STORIL FEELHEDET,
= EFURULO@
ARk
\|
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5. TRREOME T — 5 B S LR < &
SIREERELET. //%aww\?}
)

R—=ROS0TORILEE LMY D, ERREEREZEELFET,

7. ZEhisr—JILDORYDESTIL—TZ2E->T, RiE/N\V K GHMFER) T
R IEDAR—ILIZEELET .

BR - AR

50 YAWAN

8. F—IJINZEEETSH=HIC. N4 TDr—TILAZ/NT (RiFE) THRE
LEI,

14 JL—2J<I9 M
FFaroO—7<7r Ry b (OP20-04602) ZAfH = & T, Z2rhfiul 2 Bt
EOLFERNOEDFAITAZENTEAREZD, V—T by P~DEHEDBERZHIT /0 F
‘aﬁo

141 EELDIE
o HHEIZIZEE R L7an T2 &0,

« BT EN—T7~0 2 bRy FOBER, BLOL—T< T bFy b 2P
HOBERCHERA 2 BM LRV TZEWn (1-11 =Y DFIEI 2,

o ZEPRRERIRI T & D BT IT DZERAL (A ) BRI TEN RN TIIZ S0,

Bl

’ ZRFL (4 1FF)
J ) EEFITEN G
o

i 4 q i
SR o /V

N’

S
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142 WERQRIER
AMEEIY (1 AN, RO TEZHFNTHEHT 2 LER DY £

2% RS
RKDOZED r—7 VR ($25mm)
LT0 =7 VRO O OB
TITARTAN #2

143  HfFIF
1. B THEME (260mm REHTF x 240mm L) ZRELFET .

O FEAT DB B OSE T, Bl 2 Bm LT ZE0,
F) BMATEEEL T, BN 2ERNTMEREERL TS,

2. BFHEDRRIZERRT—TILAD7—

TR (425:2mm) £ 1 AFBIFES RS
(ERONTRSE).
) r—ILRIZERESBISEYLTET 7= IR
BIFTEE N, RAKETES L2k “%iﬁf
DBENADHY . RN TEBE, r— O 240mm
SLERBLIZCRYET, it
BtE
(Emhn)

3. FlE2D7r—TIILRICEGREES—TILD O
RO BZEALEICHEBESICEHAEDTAI DS

BLEYT,
EHRgT—JIL

RT3

4. ERBEHEL—TIVU XY FOMEYI—IDN—HTHLIIZ. IL—T%
DY bhEy MIERRBREHEEET,

/. FURUWLO®
ZE R ED
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5. ZEhEEHHERNLETEZHEIZLT, L—II92 by FOEEAID 3 KD
T (M5x20, I#) TZEHBHEEELET .

: [ AN
- ;ﬁ A lg@g[
ey |l o7 |

— N

6. FAVFAU MY X UEERET—TILOARY AIZTETHLAATR
URITET, TDER. PEAYFAU MY X OO LEICEER (IH) %
ml. ZHRByr—JILEEFERICERLET,

FE1) FRAYFAURRYFUERYMITHEE, TEAYFADRRYXOD
ETomMEISEELTLESL CRRISHE),

E2) BRI — TN EERRBEER T HEEIC. TEYFAU R FY
DO LE@EICHTEESE (TH. TB5211) ZEMLTLEESLY,

p—

W o T  FURUCS® N T  FURWUC®
B 75704 LRI
! B
=) =)
iR
=

7. 5—TJIIEHEHR. TAYFAU RN XD TFEIZESERE=EHLET,
E) =IO Xy FEAIZHAZERI (1250 ZEBERITELGNE
SICTLTLEELY,

EERIZER Il
(TAYFAURIRYXDTER)
/// -

)
e

8. EHRRHMLMICHIMEY—IMNMEARZAL KSISABLET (FIR4
S,
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9. IMDART 4K (M5x20) DR TEICHEEFIZZEML. IL—ITTI2 b
Fy bZEAGETELFET (RRSHE), BERIE. RPDEICLEERZ
BHLET,

) BfFHmEEL—TI O EERY FOBER, BEUIL—TIDO U Xy R E
EhRMOBERICEERZZALAEVTCESYD (TROMRIRIIEMRE
1EEEE)

M5 % 20
(2ET4HFT)

R mEAm

X ERsR
==\ (ZEfZRLL)
Lo X ERBE
N\ (EHEL)

ToTFHFR=RER (FTLav)

A=~ hdy NEERMT V7 F =2 (NO.13-QA330) (A 7> =) #ff
9 Z&T, RD XD BRGFT~DEAF 3 FTRE T,

o ®E (HZ 35° £7T)

o B AW

EFELDEE
- RIEDE DD HEITITENE L AN T 2SN,

o ZEPRRERIE I OEOT < 28 D Z2ERAL @ I IIFEAEAI A B LRnw T
SV,

i o \\ ’
SNl
7 NAG b5 | ST (407
e @C:{)U)}:< >:ﬁé ‘ ) [ AERITEA L
\ \xg/\", %xﬁ. | &
. Y S /
TS EE ]
WEGTE
AHEET AT RN, WO TEAZHENCHERT 2 HERH Y FT,
& w5
EBE R UL Bt 7
RULEY R $42~5
RKOZED r—7 R (925mm)
SR, r—7 VRO O OB
75 AR T AN #2
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153 EfTITF

1.

3.

5.

1-12

1338%BEICLT, PUTFR—RIZKR=ILIIU bFy FEHAHILIT

E3 B

F) K=o bxy FMIEEND/NA TIEFERALER A,

EHRBOMEY—IVPREFRZRAL LS ICERT7 VT HFR—XZR{FE

ICERELFET. MEICRYMFITEEEE. EFSAMAIEELTEREELE

T, TDHR. RFIFHEIC 4 DOEMAIIN (94.2 ~5mm) EHITET,

) FUTFHFR—REIBEELERAZIZCE>THBIFTS2ZENTETLAMMNREY
F9.

rﬁ’n‘év—’y \\

FUUmRWwo3@

AT ROPLICER R —TVADr—T -
LR (925£2mm) EHITFET / ° 52 N\

7
=TIV (225+2mm)

BT FEBDT— TILIND TH SR
F—TJILEHLT, ER7UTFRA—XD
N TEEABIELET,

EHRT—J

S - AR
ERT7UTFR-ZAD1E
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6. MABICHITERANEERTY VTFA—-X
DERORN—HITDEIICRELFEFS. CD
EE. MEAREBZBREL. ERET7TFA~A—
ADRAEZERELET ., TOR. 4FXO1Y
(M5, I#) Z@E>TLoMY EHEHDITE
ER

ZE R AR A D ERAT R BT AN RS
MEARZRNT AEISENT
WpIeE WL DIENG

7. BR7UTFFIFR—ZADEY FERXRE 12T
258 LT, I#HDty FER (EBEXHZEH
BH) EXBLTRYMSTITES, OIS
B, EOLEBRIIL-oMY EHERY E
¥,
¥) BERLPEERICE. BLF3095MMY

7,

8. ZEHRRT—TJILDaARY R EEFREEE
wmLET,

@ [
N\ : EapS S
\ & /;
\ L ‘ \Wﬂ
¥ (3 HFT)
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1.6

1.7

1.8

1-14

10. BERI7 OTF+R—XDRANRIL L ERA
LoF (IM) THRHT. MEI—IA %577\:\
REFAEAL &S ICERGROME% )
RELET, BHEER. ABRRLEELS \\‘V/EQ
Y EFEODITETS,

FUWRWLo@

EIT (73 )

F7 v a o EkRT (OP20-54) W*ﬁ%@ 7 3]
FEICEY AFiF B 2 LT BNz R
HZERBERMTHZENTEET,

2ARDOFBRFICH DM T —7 & LT, ZEH BRI
BRES EESICHR D (1T £97, B, 22 &
DOBEEE 2 D X5 ICHE A Z B A L E T,

T

FURULCS@

FEH/N— (FTPay)

F T arOEEHAN—F v b (OP20-53) #FEHT 5L T, ZZHEHTCORESE
T HZ EMTEET,

BUHT FIz oW T, v MIFEIRS N TWAEREE (C72-01901) 2L L 72
él/\o

NMEA 2000 #£25 & 0 5

TR —T NV A S T, A 3327 Z 2 NMEA 2000 %> h T —27 Dy
JR—U BB L CLEE, GElZ vi =Y [V 27 AHi5k) &),

AREIZIL NMEA 2000 (ZHEHLT D8R 28 LE T, LFOFEHEEZZBEL CLES
AN

« A#ED LEN (Load Equivglency Number) (X 74 T3 (LEN /X, NMEA 2000 7>5
s SN D EBIRIC BV THER B T 5 BT O AL T, NMEA 2000 %> F U —
7 HEREHCEE)

o ARy IV R—=0 =T T Hlax s ZaffAL, 5l &iAHBTr—T V%
U THEER A e L £9,

o Ny JR—r—7 )V ORI 2 B0 T 9,

« NMEA 2000 D3 v U —27 BTNy 7 R—r OFRIZANET (BEFETO
BALR) .
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NMEA 2000 (CAN) bus & [

T, BEOBRCESZBETCE S 7 a7 (NMEA 2000 (2%
), FTRTOEHR/MEZTFZIDRHY, B —0iie =7 —MRHAAETT,
EHIT, FA—Fy FU—7 NA~OREEHBIMMAE AT 2 D72, JEIEMED R BRI 1)
ELET,

P — B A< DJ~ : NMEA 2000 (CAN) bus DFFEAHIZ DV TiX [Furuno CAN bus
Network Design Guide (TIE-00170) | ZZH L T 7230y,
et IKALE

r—7 a7 2R, CANbus (NMEA 2000) %> hU—27 O T a7 ZIZKDBH
MDD H DAL, T Lol axy XEE2KLE L T 7ZE0,

1) ax 7 B =—LT—7% | A& £T,
2) E=— T =T ORI, AOMET —7 & 1 BEEET,
3) HEe@ET— 7D ki, Eo—ATF—F %2 ET,

|

AR ZERER KL
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2% EHBOBE

AT, BFERADOZNZa—/L RAX—F L, $160 D CTHMAENKT LET,
30 R L C O AN E LA S W IGEIE, 22 H R o0 BURHAL B 253 24 TR
AR B 0 F T A L2 ORI OE(E 2T 5 X O RBEEM NIV & Ak
RBLTLEE, EIFTNE 72130 TR T 5 & X, BRI D X O ek
EYOBIEM NIV DHER L TL R &,

FIEEZEN 5 DL B D & X1k, BT ATER LN DB EHomE 2abyEE
7,
AT NMEA 2000 %> h U —27 20 LT, OWTNNDFTETREEXITH Z &
NCTEET, MEFHUPHEINEZDH L, BHEZEORTEEITo T E N,
& KOWTINIDMEN O AMOBREA =2 — %X, RELXITO

e TZTLI12F/TZTL15F/TZT2BB ( YV 7 ~ 7 =7 Ver. 73 “06.01” LA%)

« NAVpilot-300 (Y7 b =7 Ver. (BRAEHS) 725 “01.07” LAKE)
(Y7 FU =7 Ver. () 25 “01.06” LARE)

* TZT12F/TZT16F/TZT19F

i > D AR DR TE A = 2 — &2 B < A HOW TR, SRR O Bl 135 &
I EEEZ SR L TES 0,

® PC Z ki L. SC&EY — /Db EZAT o
SC REY — /LML TEBHIZ OV TR, Y5 « 22T - fAHEICRBRY

WEDE TS,
T 1) ABZEBEBLEGEEE. REA S 12— 2R EOICBEROBRENBLET
ERS

F2) RETIEH. TZTLISF Mo BEA Za—Z2RANVIGEDOEREEB ZEEH L TL
T KEAZ2—DBAICOVTIX, BRD A Za—v—] ZZHL
TLEELY,

2.1 [GNSS Setup] A =—a—

[GNSS Setup] A == —Tlix, EHALILHEORECMA~ AT OREREEITI Z

EMTEET,
A=—a—18H | NE
[Disable SV]
[QZSS All] [YES]IZRXET 5 &, MWERTEME T AT A (QZSS) DA MLk lc L
i—aéo

21



2% HiERORE

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 % HE L C. GLONASS i+ A7 LD IL R 23 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
jz‘a—o
»=a1—I18H AE
[Offset]
[HDG] e HAL O EMEZRE LE T, ME AN aGRFRIc T Tnsy

BIE~A T ADME, EfGMICTNTWLSEIET 7 ADEEZRE L
ES

Pitch]

vy F (fitEn) OMEM () ZRELET,

Roll]

n—/L (BifEi) OfiEME () ZRELET,

3 filfmE O IEM (%) Z AN 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 %
‘ﬁ——

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

[ROT]
\ja —é—o
[DR Time]
[DR Time] BRETPEMEA T2 & HERIMUE (Dead-reckoning) fRRETHALHT)

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

R NETS

w500

/Z\(+) X () /o\ > X (+)
7\ nzikﬁ
\ iR &
b4 /4 : > Y (+) ;
e § §
B E Vo
HakTE

[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),

2-3
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*=a1—IRH

RE

[Ship’s Height]

HINOMMEAE S (F—LDOFEHE~ A MO EIHE TCOMOES) %
RELET EERM : 1.0 ~199.9m),

[ANT Position X0]

RHSOFHE | RS I ORI (RO L) 2RE LET. 0
MENERMOSEAITIE, ERMOBAITADEEAN LET GRE
P : -327.64 ~ +327.64m),

[ANT Position YO]

AREDOIE /B F OB EEZRELET, MEZ 0L L, My
INHIE T MA~OHREECHRE LET GREHPH : 0.0 ~999.9m),

[ANT Position Z0]

YT T4 har /2 . OFE S HHOEHEMELZRELET, BEE0
EL. MIENSORBECHRE LET GERF : 0.0 ~199.9m),

[CALC-SPD-POSN Y1
(BOW)]

[CALC-SPD-POSN Y2
(Stern)]

3 iR ORI E AR E LE T E R M), 3 fliE ci,

ABEDIEFALE & XRNC, A% 25 T AR Z3HE L5, S,

O, MEHZBE LIoVLE S TOREE R HAm) 2 AN L TLES

V(YT i E AT, Y2 AR

) IBHAERETIE, [CALC-SPD-Y1]IX[0m] EBRESNTNET,
[CALC-SPD-Y2] X[ » =2 —® [Ship's Length] THRESNI-{EZF
SlIEMEFET, /N PRRTEERANICCORENDERIEILFET
T REMO Ry XU 7B EEI2, MEUNOREERNABRELR
BA. BYICKRELZEREFToTLESL, WFhOMETE,
[CALC-SPD-Z] DR EF#MEMNSIZKRETHOE S EHRTET k.
BEIDHLET,
HMICOLTIE, BEVWLITOHRSERE - KEE. RFYOEULX
[ - BEmMHTABHEVEDECZE,

[CALC-SPD-POSN Z
(Height)]

3RO NN EEZHRELET (@G, 72L& ZIFXIZKHT
OMEZHE LWGE 1T, MENDIZKRECOESEZANLET,
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[Input/Output] * =21 —

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

EEEBOFRENTTHE PGN 1, kED LB T,
PGN Z L 128720 £9°, PGN Z L OFREFKFAIL, AP-1 X—V D [A=a—
LU TS, HOEEIETI5EAIT. TOff) ITREL T X,

R IE T HE 72 145 A M O fiE
VY —]

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

PGN PGN 4 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

[System] * — 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 1 Version] Booter | D/ X—Y g VAR R LET,

Booter 2 Version] Booter2 D/ X— g VA FE R LET,

Application Version] TNz TNN—Ta BRI LUET,
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.

2-6




3E

R5F

3.1

3.2

4}

ReF AR

Pt D

ML TLIES W,

PEREZ T3 ISR S E 2 1T1T. BRI RS L2 T4, EHRICIROEHR

HE FryPRA 2k popl!

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

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

e 5,
2=y h 7 73— D f E 2D RVGIUL, D DWRLW A T A5
3 2N— D, WA ENZR N TN D

BT, Bl CThpo< D EAxET,

BRlcyrF—7t v, Ta—)L,
R DU EDT T AT 7 IEFIIAEH
LARNTL 7E&E W,

T DBESFRIREO LT ENET 5
BENHD £,

SIS a—TF 4D
(Wl LBt b, EPROARETS TSV, ERITERE b7

P—E A AR L TLZE, £z, =B R U RS L & (21T,

R L7=

R RE L < i LTV &L e BRI 2 0 £

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 Z (28 D3 ikks
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 5 ) 4 TlX GLONASS 2D HIZ T
HBTEn GLONASS #2237% | ¥ A, GLONASS 22 AT 25581, 7
EINTND YT ~3ERRL T EE N,
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BfE1 A=a—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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BN AZa—vV)—

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



1B# 3 SBAS MY —E XEifE

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
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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

3. BiR
DC12-24 V (10.8-31.2V) : 0.2-0.1 A (LEN:4, 9 V i)
4. REEH
(1) AR -25C~+55C (fRFFHIRFE : -30°C~+707C)
(2)  FHXHEEE 95%LL T (+40°C)
(3)  PRIEER P56
(4)  f=#H) IEC60945 Ed. 4

5. A=y b h5—
NO. 5

SP-1 J7286S01D
200130
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