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/N\ SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service
and repair of this equipment. Failure to comply with these precautions or with specific warnings
elsewhere in this manual violates safety standards of design, manufacture and intended use of
the equipment. FURUNO assumes no liability for the customer's failure to comply with these re-
quirements.

Observe marked areas

Under extreme heat conditions do not touch areas of the Communication
Unit or Antenna Unit that are marked with this symbol, as it may result in SSS

injury.

Microwave radiation hazards

During transmission the antenna in this system radiates Microwave Power.This radiation may be
hazardous to humans close to the antenna. During transmission, make sure that nobody gets
closer than the recommended minimum safety distance.

On the FELCOMS501, the minimum safety distance to the antenna panel

on the focal line is 1.3 m, based on a radiation level of 10 W/m?Z. The ra-

diation level is 100 W/m? at a distance of 0.4 m from the antenna panel.
Refer to the drawing on the next page.

WARNING
T3 METRES

On the FELCOM251, the minimum safety distance to the antenna panel
on the focal line is 0.6 m, based on a radiation level of 10 W/mZ. The ra-

diation level is 100 W/m? at a distance of 0.2 m from the antenna panel.
Refer to the drawing on the next page.

WARNING
D8 METRES




SAFETY SUMMARY

T,

MICROWAVE RADIATION
No personnel within safety distance

Safety distance:
FELCOM501:
1.3 m, 10 W/m?
"-* (0.4 m, 100 W/m?)
FELCOM251:
0.6 m, 10 W/m?
(0.2 m, 100 W/m?)

25° for FELCOM501
60° for FELCOM251

Distance to other equipment

Do not move the antenna closer to radars than the min. safe distance specified in the Installation
Manual (see "Radar" on page 2-3) - it may cause damage to the antenna.

Compass Safe Distance:

Communication Unit (FB-2001): Min. 0.3 m for both standard and steering compasses.
Communication Unit (FB-2001-F19): Min. 0.3 m for both standard and steering compasses.
Antenna Unit for FELCOM501 (FB-1501): Min. 1.1 m for standard compass, and min. 0.65 m for
steering compass.

Antenna Unit for FELCOM251 (FB-1251): Min. 1.25 m for standard compass, and min. 0.8 m for
steering compass.

Facsimile (FAX-2840): Min. 0.8 m for standard compass, and min. 0.5 m for steering compass.
Telephone Unit (ODA1183/1185-1N): Min. 5 m for both standard and steering compasses.
Incoming Bell (FB-3001): Min. 0.45 m for standard compass, and min. 0.3 m for steering compass.
USB-RS232C Converter (FB-3003): Min. 0.25 m for standard compass, and min. 0.15 m for steer-
ing compass.

Telport Extender (FB-3002): Min. 0.25 m for standard compass, and min. 0.2 m for steering com-
pass.

Service

User access to the interior of the Communication Unit is prohibited. Only a technician authorized
by FURUNO may perform service - failure to comply with this rule will void the warranty. General
service may only be performed by a technician authorized by FURUNO.

Do not service or adjust alone

Do not attempt internal service or adjustments unless another person, capable of rendering first
aid resuscitation, is present.



SAFETY SUMMARY

Grounding, cables and connections

Grounding, cables and connections To minimize shock hazard, the equipment chassis and cabi-
net must be connected to an electrical ground. The Communication Unit must be grounded to the
ship. For further grounding information refer to this manual.

Do not extend the cables beyond the lengths specified for the equipment. The cable between the
Communication Unit and Antenna Unit can be extended if it complies with the specified data con-
cerning cable losses etc.

All cables for the FleetBroadband system are shielded and should not be affected by magnetic
fields. However, try to avoid running cables parallel to AC wiring as it might cause malfunction of
the equipment.

Power suppl

The Communication Unit input voltage range is 12 - 24 VDC (-10%/+30%); 14 A-5.5 A. Be aware
of high start-up peak current: <20 A@24 V, <5 ms.

If a DC power bus is not available, the optional AC/DC power supply unit can be used.

Do not operate in an explosive atmosphere

Do not operate the equipment in the presence of flammable gases or fumes. Operation of any
electrical equipment in such an environment constitutes a definite safety hazard.

Keep away from live circuits

Operating personnel must not remove equipment covers. Component replacement and internal

adjustment must be made by qualified maintenance personnel. Do not replace components with
the power cable connected. Under certain conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect power and discharge circuits before
touching them.

Failure to comply with the rules above will void the warranty!
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Power consumption

SYSTEM CONFIGURATION

System (in total)

Input

20A (24V 5 ms: at startup)

Consumption (Max.)

150W (FELCOMS501)

133W (FELCOM251)

Antenna Unit

Consumption (Max.)

56W (FB-1501)

39W (FB-1251)

Communication Unit Consumption (Max.) 30W

Handset Consumption (Max.) 6.49W (PoE Class2)
Alarm Panel Consumption (Max.) 3W (PoE Class1)
USB-RS232C Consumption (Max.) 2.5W




EQUIPMENT LISTS

Standard Su

Name Type Code No. | Qty Remarks
Antenna Unit FB-1251 i For FELCOM251
1 (with installation materials)
FB-1501 i For FELCOM501
(with installation materials)
Communication | FB-2001 i For wall or desktop installation
Unit 1 (with installation materials)
FB-2001-F19 i For 19” rack version
(with installation materials)
IP Handset FB-8001 - 1
Installation CP16-04200 000-015-931 1 30 m 8D-FB-CV cable,
Materials single connector
CP16-04120 000-015-865 1 40 m 8D-FB-CV cable,
single connector
CP16-04210 000-015-932 1 50 m 8D-FB-CV cable,
single connector
CP16-06500 000-036-240 For FB-1251/2001, integrated
1 package
CP16-06500-SEPARATE | 000-037-510 For FB-1251/2001, separated
package
CP16-06600 000-036-241 For FB-1501/2001, integrated
1 package
CP16-06600-SEPARATE | 000-037-511 For FB-1501/2001, separated
package
CP16-06801 001-537-170 | 1 | For FB-8001
Accessories FP16-03100 000-036-239 | 1 | For FB-8001
Optional Supply
Name Type Code No. Remarks
Alarm Panel FB-3101 -
IP Handset FB-8001 -
Incoming Bell FB-3001 - For analog telephone
Telport Extender FB-3002 - Including two RJ-11 cables
USB-RS232C FB-3003 )
Converter
Facsimile Machine | FAX-2840 -
AC/DC Power 406080A-FUR-001 -
Supply Unit PR-241 -
Telephone Unit ODA1183-1N 000-037-339 | Desktop mount type
000-037-340 | Wall mount type
ODA1185-1N 000-038-232 | Desktop mount type
000-038-233 | Wall mount type
Modular Jack Box | OP16-8 000-043-272 MJ-2S, lug
Modular Jack Box | OP16-10 000-043-278 | Box type

(Exposed)

Vi




EQUIPMENT LISTS

Name Type Code No. Remarks
Modular Jack Box | OP16-11 000-043-279 | Flush mount type
(Flush)
Modular Jack Set | OP16-79 000-037-830 | MJ-2S, 3 m cord, lug
Transformer OP16-70 001-196-750 | Transformer PAL-1000UE +cable
for FAX-2840
Attachment OP16-78-1 001-537-430 | For FELCOM251
OP16-78-2 001-537-440 | For FELCOMS501
Ferrite Core OP86-11 001-594-450 | For PR-241

LAN Cable MOD-Z072-020+ 001-167-880-10 | 2 m, modular plug for both ends
Assembly MOD-Z072-050+ 001-167-890-10 | 5 m, modular plug for both ends
MOD-Z072-100+ 001-167-900-10 | 10 m, modular plug for both ends
LAN Cable FR-FTPC-CY *10m* 001-240-510 10 m with armor, no plug
FR-FTPC-CY *20m* 001-240-520 | 20 m with armor, no plug
FR-FTPC-CY *30m* 001-240-530 | 30 m with armor, no plug
FR-FTPC-CY *50m* 001-240-540 | 50 m with armor, no plug
FR-FTPC-CY *100m* | 001-240-550 100 m with armor, no plug
Coaxial Cable 12D-SFA-LITE-CV 001-235-960 | 100 m for antenna cable
Installation CP16-02703 004-446-500 | Connector N-SP-12DSFA for cable
Materials 12D-SFA-LITE-CV
CP16-04131 001-067-310 | Connector N-P-18U-CF (2 pcs) for
RG-18
Connector CP03-28901 008-542-460 | Two modular plugs
Joint Box TL-CAT-012 000-167-140-10 | Fro LAN cable extension
Relay AY34001 001-537-480 | Normal close relay switch
For alarm equipment
Drum Unit DR2200 001-258-440 | For FAX-2840
Toner Cartridge TN2210 001-258-460 | For FAX-2840
Splash Proof Cap | 16-023-5501 001-493-320 | For FB-3001
Mast Mount Kit 403742A-920-FUR 001-541-620 | For FB-1251
Antenna Lifting 16-025-5508 001-537-470 | For FB-1501
Fixture
Wall Mount Tray 406080A-001-FUR 001-541-610 | For 406080A-FUR-001
Grounding Kit S-67-127570 001-543-970 | For FB-2001
Spare Parts SP16-02000 001-593-130 | Fuses for PSU (AC, 2 pcs)
SP16-02010 001-593-140 | Fuses for PSU (DC, 2 pcs)
Manuals OME-57050-* 000-195-888-1* | English Operator's Manual for
FELCOM251/501
OMC-57051-* 000-195-889-1* | English/Japanese Operator’s

Manual for FB-3101 (Alarm Panel)

vii
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1.

SYSTEM UNITS

1.1

1.2

Introduction

The basic system consists of three units: The Communication Unit, the Antenna Unit
and the IP Handset with cradle.

There are two different types of antennas, depending on whether you have a FEL-
COMS01 FleetBroadband system or a FELCOM251 FleetBroadband system.

Communication Unit

The Communication Unit is the central unitin the system. It contains all user interfaces
and handles all communication between the BGAN antenna and the local communi-
cation units (phones, computers etc.).

The Communication Unit comes in two versions, one designed for wall or desktop in-
stallation, and one designed for installation in a 19” rack.

Below is the Communication Unit for wall or desktop installation.




1. SYSTEM UNITS

Below is the 19” rack version of the Communication Unit.

The Communication Unit supplies 18-29 VDC to the Antenna Unit through a single co-
axial cable.

The DC input for the Communication Unit is designed for both 24 VDC and 12 VDC
power supply.



1.3

1.4

1. SYSTEM UNITS

FELCOMS501 Antenna Unit

The FELCOMS501 Antenna Unit is a mechanical tracking antenna, consisting of a sta-
bilized antenna with RF-unit, antenna control unit and GPS antenna. The antenna is
dedicated to the Inmarsat BGAN (Broadband Global Area Network) system. All com-
munication between the Antenna Unit and Communication Unit passes through a sin-
gle coaxial cable. The Antenna Unit FB-1501 is protected by a radome.

FB-1501
~®— Drain tube ————»

FELCOM251 Antenna Unit

The FELCOM251 Antenna Unit is a mechanical tracking antenna. All communication
between the Antenna Unit and Communication Unit passes through a single coaxial
cable. The antenna unit is protected by a radome.

FB-1251
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1.5 IP Handset & Cradle

1.5.1 IP Handset

Besides the normal functions of an IP Handset, the IP Handset
also provides a user interface for the FleetBroadband system.
The IP Handset connects to the LAN interface of the Communi-
cation Unit, and is power supplied with Power over Ethernet
(PoE) through the LAN interface.

For further information on the IP Handset, refer to the Installa-
tion Manual (IME-57050) for the IP Handset.

1.5.2 IP cradle

The IP cradle serves as a holder for the IP Handset. Power
is supplied via PoE (Power over Ethernet) from the Com-
munication Unit. The cradle connects to the handset with a
coiled cord and to the Communication Unit with a standard
LAN cable.




2.

INSTALLING THE SYSTEM

2.1

2.2

2.21

Unpacking
Unpack your FleetBroadband system and check that the following items are present:
* FB-2001 Communication Unit or

FB-2001-F19 Communication Unit for 19" Rack

 FB-1501 Antenna Unit or
FB-1251 Antenna Unit

» FB-8001 IP Handset & Cradle, wired

» Power cable

* Antenna cable

* LAN cable

» Documents

Inspect all units and parts for possible transport damage.

Note: For information on how to install the IP Handset and cradle, refer to the Instal-
lation Manual for the handset.

Placing the Antenna Unit

Obstructions

The antenna rotates 360° and down to - 25° for the FELCOM501 and - 60° for the FEL-
COM251 in pitch and roll, to allow for continuous pointing even in heavy sea condi-
tions. Any objects within this field can cause signal degradation.

The amount of degradation depends on the size of the object and the distance from
the antenna. As a rule of thumb any object that covers an angle of less than 3° at the
antenna has limited effect. The table below gives a guideline for the distance and max-
imum size of blocking objects in order to avoid degradation.

Distance of object Maximum size of object
3m 16 cm
5m 26 cm
10m 52 cm
20m 104 cm
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2.2.2

Radiation hazard

The FELCOM501 Antenna Unit radiates up to 22 dBW EIRP. This translates to a min-
imum safety distance of 1.3 m from the antenna while it is transmitting, based on a

radiation level of 10 W/m?2.

The FELCOM251 Antenna Unit radiates 16.1 dBW EIRP. This translates to a mini-
mum safety distance of 0.6 m from the antenna while it is transmitting, based on a ra-

diation level of 10 W/m?2.

AT,

MICROWAVE RADIATION

NO PERSONNEL
Safety distance:
) FELCOM501:
1.3 m, 10 W/m?

based on 10 W/m?
f FELCOM251:
0.6 m, 10 W/m?

25° for FELCOMS01
—~ 60° for FELCOM251

For higher radiation levels, see the table below.

Safety distance versus radiation level

Radiationle Safety distance

vel FELCOM501 FELCOM251
100 W/m? |04 m 02m
10 W/m?2 1.3 m 0.6 m
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2. INSTALLING THE SYSTEM

Interference

Overview

The antenna must be mounted as far away as possible from the ship’s radar and high
power radio transmitters (including other Inmarsat based systems), because they may
compromise the antenna performance. RF emission from radars might actually dam-
age the antenna.

The FleetBroadband antenna itself may also interfere with other radio systems. There
are some Inmarsat systems and GPS receivers with poor frequency discrimination
which are vulnerable to the radiation generated by the FleetBroadband antennas.

Radar

Itis difficult to give exact guidelines for the minimum distance between a radar and the
antenna because radar power, radiation pattern, frequency and pulse length/shape
vary from radar to radar. Further, the antenna is typically placed in the near field of the
radar antenna and reflections from masts, decks and other items in the vicinity of the
radar are different from ship to ship.

However, it is possible to give a few guidelines:

Since a radar radiates a fan beam with a horizontal beam width of a few degrees and
a vertical beam width of up to +/- 15°, the worst interference can be avoided by mount-
ing the antenna at a different level — meaning that the antenna is installed minimum
15° above or below the radar antenna. Due to near field effects the benefit of this ver-
tical separation could be reduced at short distances (below approximately 10 m) be-
tween radar antenna and the FleetBroadband antenna. Therefore it is recommended
to ensure as much vertical separation as possible when the FleetBroadband antenna
has to be placed close to a radar antenna.
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Radar distance

The minimum acceptable separation (d min.) between a radar and the antenna is de-
termined by the radar wavelength/frequency and the power emitted by the radar. The
tables below show some "rule of thumb" minimum separation distances as a function
of radar power at X and S band. If the d min. separation listed below is applied, anten-
na damage is normally avoided.

"d min." is defined as the shortest distance between the radar antenna (in any posi-
tion) and the surface of the FleetBroadband antenna.

Min. distance, radar (X-band) and FleetBroadband antenna

X-band
FELCOMS501 FELCOM251
d min. at d min. at d min. at d min. at
Radarpower 15°verticals | 60°verticals | 15°verticals | 60°verticals
eparation eparation eparation eparation
12 kW 0.8 m 0.4m 0.8 m 04m
25 kW 24 m 1.2m 24 m 1.2m
50 kW 40m 20m 40m 20m

Min. distance, radar (S-band) and FleetBroadband antenna

S-band
FELCOM501 FELCOM251
d min. at d min. at d min. at d min. at
Radarpower 15°verticals | 60°verticals | 30°verticals | 75°verticals
eparation eparation eparation eparation
30 kW 1.0m 0.5m 1.0m 0.5m
60 kW 20m 1.0m 20m 1.0m

The separation distance for C-band (4-8 GHz) radars should generally be the same
as for X-band radars.

Radar interference

Even at distances greater than “d min.” in the previous section the radar might still be
able to degrade the performance of the FleetBroadband system.

The presence of one or more X-band radars within a radius up to 100 m could cause
a minor degradation of the signal-to-noise ratio during high speed and data calls. The
degradation will be most significant at high radar pulse repetition rates.

As long as receiving conditions are favourable, this limited degradation is without im-
portance. However, if receiving conditions are poor — e.g. due to objects blocking the
signal path, heavy rainfall or icing, low satellite elevation and violent ship movements
— the small extra degradation due to the radar(s) could cause poor call quality. For ex-
ample, a voice call might become noisy or fail, while a data connection might decrease
in speed and performance.

The presence of S-band radar(s) is unlikely to cause any performance degradation.
as long as the minimum distances (d min.) listed in the previous section are applied.

It is strongly recommended that interference free operation is verified experimentally
before the installation is finalized.
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/A CAUTION

The antenna must never be installed closer
to a radar than "d min." - even if experi-

ments show that interference free operation
can be obtained at shorter distances than "d

min.".

Other Inmarsat systems

Recommended minimum safe distance to other Inmarsat antennas is 10 m.

10 m or more

B
FURUNO
N — ) /
FB-1501/FB-1251 Inmarsat

(FB-1251 shown)

GPS receivers

Good quality GPS receivers will work properly very close to the antenna — typically
down to one meter outside the main beam, and down to a few meters inside the main
beam. However, simple GPS receivers with poor frequency discrimination could be af-
fected at longer range (typically 10 m). It is always recommended to test the GPS per-
formance before the installation is finalized.

VSAT systems

For optimum performance we recommend a minimum distance of 3 meters from the
antenna to VSAT antennas.

3 m or more
B

—

FB-1501/FB-1251 VSAT
(FB-1251 shown)

Auxiliary Terrestrial Component (ATC)

The FleetBroadband system is resilient to ATC base stations (future terrestrial mobile
systems) that operate inside the Inmarsat band and that may be located near the

coast.
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Other transmitters

The figure below shows the minimum recommended distance to transmitters in the
frequency range below 1000 MHz.

W
1105
—_—
1+10* . ad
--'f
f__.rl“"'—-
14103 <60 MHz (100|v/m) ="
...--"""f-‘
—
100 |
--'f
f__.rl“"'—-
0 60 - 1000 MHz (10jv/m) ="
...--"""f-‘
o
--"'"f
1
1 10 m

Guide for minimal distance from other antennas

Other precautions
» Do not place the antenna close to a funnel, as smoke deposits are corrosive. Fur-
thermore, deposits on the radome can degrade performance.

* For installation near 40 MHz or 50 MHz antenna systems, ensure the following min-
imum distances are observed, in addition to the previous graph, when selecting the
installation location:

* 40 MHz antennas (DM-200, TS-85, etc): 5 m

* 50 MHz antennas (Amateur radios, etc): 15 m (For FB-1501 only; for FB-1251,
see the previous graph).

40MHz
\"(\o‘ mo(e
FURUNO
(FB~ 'nOre 50MHz
On/y)
FB 1501/FB-1251
(FB-1501 shown) I__‘l
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Antenna Unit mast design

Overview

The antenna mast must be designed to carry the weight of the antenna unit, which is
approximately.

» 23 kg for FB-1501 (also add the weight of the mast flange) for the FELCOM501 An-
tenna Unit and

* 3.9 kg (also add 1.1 kg for the mast mount kit) for the FELCOM251 Antenna Unit.

The mast must also be able to withstand onboard vibrations and wind forces up to 108
knots on the radome, even in icing conditions.

The FELCOM501 and FELCOM251 Antenna Units use different methods for mast
mounting. The following sections describe the methods separately.

FELCOMS501 Antenna Unit mast flange for FB-1501

1. The top of the FELCOM501 An-
tenna Unit mast for FB-1501
should be fitted with a flange
with holes matching the bush-
ings in the radome. The flange
thickness must be at least 10
mm.

2. Place the supplied insulation
sheets between the flange and
the antenna unit.

3. Drill a hole in the center of the
flange for the antenna cable.

4. Connect the pig-tail cable as-
sembly (NP0O.5NJ-SN5DFB) to
the base of the antenna unit.

5. Connect the pig-tail assembly to
the antenna cable.

Waterproof the coaxial cable with self-bonding tape.

7. Mount the antenna on the flange with four M10x35 hex. head bolts. The length of
the bolts must be such that they engage into the bushings of the radome with min-
imum 10 mm and maximum 25 mm.

8. Apply marine sealant to the exposed bolts.

9. Protect the cable connection against water ingress by wrapping it with self-amal-
gamating rubber.

For recommended dimensions of the flange, see the outline drawing at the end of this
manual.

Important: Avoid sharp edges where the flange is in direct contact with the radome.
Round all edges as much as possible to avoid damaging the surface of the radome.



2. INSTALLING THE SYSTEM

FELCOM251 Antenna Unit (FB-1251) - mast mountin

* Mounting with the optional Mast Mount Kit (403742A-920-FUR):
The mast mount kit interfaces to a 1.5” pipe (OD 48.3 mm). If the supplied plastic
sleeve is omitted, a maximum diameter OD of 52 mm can be used.

Use a screwdriver, or similar tool, with a
4 mm diameter to fold the grounding foil.

M6x16
(Recommended
torque: 8Nem)

Grounding__°
foil

| Vexe R -5
(Recommended _d_ .l\*
torque: 8N°m) =5 -

T =
i
= = | g T
»

— Recommended

. => torque: 30Nem
If sleeve is not
used, a tube

with a max. OD
of @52 mm can Mast: 1.5 inch
be used. (OD @48.3 mm)

* Mounting without the optional kit:
For a custom mast mounting, use 4 M6 bolts (A4) in the threaded bushings on the
175.4 mm diameter circle in the bottom of the antenna (see the outline drawing at
the end of this manual). The length of the bolts must be such that they engage into
the bushings of the radome with min. 6 mm and max. 12 mm.
Important: Do not block the drainage hole in the center bottom of the antenna.
Drill a hole for the cable in the mast flange or use an angled connector.

Drainage hole.
Do not block!
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Mast length and diameter

The placement of the antenna must ensure a rigid structural connection to the hull or
structure of the ship. Parts of the ship with heavy resonant vibrations are not suitable
places for the antenna.

A small platform or short mast shall provide rigid support for the antenna fastening
bolts and a rigid interface to the ship.

If it is necessary to use a tall mast, use the tables on page 2-10 and page 2-11 to ob-
tain the maximum free length of the mast. Note that these values depend on rigid an-
tenna-ship interfaces. The cross-sectional properties and the corresponding
maximum free length give a natural frequency above 30 Hz.

It is recommended to shorten the mast length as much as possible to obtain higher
frequencies. Alternatively, mount stays or wires to stabilize the mast further.

FB-1501

A

iy

\g

Drain Tube /H

m)

OD (mm)

Free mast length (

Note: Make sure that there is free space below the drain tube of the FB-1501.

Make sure there is free space below the drainage hole in the bottom centre of the FEL-
COM251 Antenna Unit.

Please refer to "Condensation" on page 2-17.

The tables in the next sections give some suggested design values for the free part of
the mast (shown on this page).

Note: The tables list the values for steel masts. For aluminium masts, the free mast
length is reduced to 75% of the values for steel.

2-9
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2-10

High masts or installations on ships with high vibration levels should be further stabi-
lized by stays or wires from the mast flange. Also mount vibration isolators between
the flange and the radome, as described in section 4.9.2. For FELCOM251, the vibra-
tion isolators are included in the Mast mount kit.

Note: Stays and rigid masts can still not prevent vertical vibration if the mast is at-
tached to a deck plate that is not rigid. Make every effort to mount the mast on a sur-
face that is well supported by ribs. If this is not possible, provide extra deck plate

propping.
FELCOMS501 Antenna Unit mast length for FB-1501

The below table shows the values for a FELCOM501 Antenna Unit mast without stays
or wires. Note that these values are only guidelines —always consider the environment
and characteristics of the ship before deciding on the mast dimensions.

Antenna Unit mast length FELCOM501

_ Wall _ Inertia Max. free mast
OD(mm) Thickness(m | Weight (kg/m) 6 4 length
m) (X10” mm?) (steel, m)

88.9 4.05 8.47 0.974 <0.9

88.9 4.85 10.1 1.14

100 5 11.7 1.69 <1.0

101.6 5 11.9 1.77

114.3 4.5 121 2.34 <1.2

114.3 5.4 14.4 275

139.7 4.85 16.1 4.68 <14

139.7 5.4 17.9 5.14

165.1 4.85 19.2 7.85 <1.6

165.1 54 21.3 8.65

300" 7.5 54.1 73.75 <27

300" 15 105.4 136.7

*: FB-1501: The diameter of the circle where the bolts are to be mounted on the an-
tennais $282.8 mm. Since the mast diameter is larger, you must use a tapered end
on the mast, or find other means of accessing the mounting bushings.
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FELCOM251 Antenna Unit mast length

The below table shows the values for a FELCOM251 Antenna Unit mast without stays
or wires. Note that these values are only guidelines - always consider the environment
and characteristics of the ship before deciding on the mast dimensions.

The mast mount kit interfaces to a 1.5” tube (OD 48.3 mm — absolute maximum OD
52 mm). Masts with larger diameters must be tapered and the upper part of the tube
(approximately 50 mm) must have a diameter of 1.5”.

Antenna Unit mast length FELCOM?251

_ Wall _ Inertia Max. free mast
OD(mm) Thickness(m | Weight (kg/m) 6 4 length
m) (X10” mm?) (steel), m
48.3 3.25 3.61 0.117 <0.6
48.3 4.05 443 0.139
50 3.00 3.48 0.123
60.3 3.65 5.10 0.262 <0.8
60.3 4.50 6.17 0.309
76.1 3.65 6.80 0.547 <1.0
76.1 4.50 7.90 0.651
88.9 4.05 8.47 0.974 <11
88.9 4.85 10.10 1.140

Installing the Antenna Unit

Specialized tools to prepare before installation

The following tools are used in the Antenna Unit installation and should be prepared.

Tool Size Used for...

Hex wrench | 5 mm FB-1251 installation and/or mast mounting kit.

8 mm FB-1501 installation.

Antenna Unit grounding

You may ground the antenna using the mounting bolts.

If the antenna cannot or should not be electrically connected directly to the mounting
surface, you can use a separate grounding cable to make the connection between the
antenna and the common ground to which the Communication Unit is also connected.
For example, you can connect a separate grounding cable when vibration isolators are
used at the mounting bolts (see section 4.9.2).

To obtain a good ground connection, the metal underneath the head of at least one
bolt must be clean of insulating protective coating and a serrated washer should be
used. After tightening the bolts we recommend that you seal the area suitably in order
to avoid corrosion of the grounding point. Use stainless steel bolts and washers.

For further grounding information read chapter 4.

2-11
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2.3.2

2-12

Antenna Unit cables

Guidelines

A coaxial cable for connection between the Antenna Unit and Communication Unit is
delivered with the system. If you need a different cable, make sure that the cable
meets the requirements. Preferably choose one of the cable types in Recommended
antenna cables below.

Select a suitable area for installation of the Communication Unit, Antenna Unit and

cradle. Where the cables are exposed to mechanical wear — on deck, through bulk-
heads, etc. - protect the cables with steel pipes. Otherwise, follow standard proce-

dures for cabling in ship installations.

The maximum allowed RF-loss in the antenna cable is 20 dB at 1660 MHz. This is to
ensure the performance of the system.

Recommended Antenna Unit cables

The table below shows recommended cable types and maximum cable lengths for
both FELCOMS501 and FELCOM251.

Cable Type Absolute max. length | Max. radius when bent
5D-FB 30m 74.9 mm
8D-FB 50 m 103.6 mm
12D-SFA 100 m 140 mm

Check in the data sheet from the cable supplier that both the RF-attenuation and the
DC-resistance are kept within the maximum specified values:
* Antenna cable RF-attenuation at 1660 MHz: max. 20 dB incl. connector.

« Antenna cable modem-attenuation at 54 MHz: max. 4 dB.
Antenna cable modem-attenuation at 36 MHz: max. 3 dB.

* Antenna cable loop DC-resistance: max. 1Q.

Also ensure that the specified minimum bending radius is respected. If this is not the
case, the loss in the cable will increase. Check the instructions from the cable supplier.
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Coaxial cables
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Attach coaxial connectors to the antenna cable as follows.

How to attach 8D-FB-CV coaxial connectors

Attach the coaxial plug (supplied) to the coaxial cable as follows. Your system has ei-
ther N-P-8DFB-1-CF or N-P-8DSFA connectors included.

e For N-P-8DFB-1-CF connectors

Dimensions in millimeters.

Outer Sheath
Inner Sheath  Shield

AL /Armor 1 "

50 I

Cover with heat-shrink tubing and heat.

Clamp Nut
Gasket (reddish brown)

Aluminum Foil

=

Trim shield here.

S | |} ==

Insulator

B

Trim élminum tape foil here.

Solder through the hole.

Remove outer sheath and armor by the
dimensions shown left.

Expose inner sheath and shield by the dimen-
sions shown left.

Remove insulator and core by 10 mm.

Twist shield end.

Slip on clamp nut, gasket and clamp as shown
left.

Fold back shield over clamp and trim.

Cut alminum foil at four places, 90° from one
another.

Fold back alminum tape foil onto shield and
trim.

Expose the insulator by 1 mm.

Expose the core by 5 mm.

Slip the pin onto the conductor. Solder them
together through the hole on the pin.

Insert the pin into the shell. Screw the clamp
nut into the shell.

(Tighten by turning the clamp nut. Do not
tighten by turning the shell.)
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e For N-P-8DSFA connectors

Outer sheath

< 50 15>

Armor Inner sheath  Braided shield

Cover with heat-shrink Core

tube or vinyl tape. Clamp
Nut Washer Gasket
‘ Core (Adjust
/the length.)
N\
Center pin
‘ Fold back the shield. Remove the

shield that hangs over the gasket.
Apply solder to core.

>

\

Center pin

‘ (Soldering)
=

Set the shell to the cable
then turn the nut to tighten.

2-14
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How to attach the antenna cable connector N-SP-12DSFA-CF

If the optional coaxial cable 12D-SFA-LITE-CV (100 m) is used, attach the optional co-
axial plug N-SP-12DSFA-CF as follows.

Outer sheath

Dimensions in millimeters

95

|
:

-
o

Armor

Inner sheath

Shield
[~

WAL

30

Heat shrinkable tube or vinyl tape
Washer

Clamp nut

Clamp nut

!

I

H

\g

Gasket

AN

Trim shield here

1l N

Expose the insulator

Remove outer sheath and armor by the
dimension shown left.

Remove inner sheath and expose shield
by the dimension shown left.

Remove the insulator beneath shield by
10 mm and expose the core.

Twist shield end.

Slip on clamp nut, washer, gasket and
clamp as shown left.

Fold back shield over clamp and trim.

Cut alminum tape at four places, 90° from
one another.

—~|~= % Expose the conductor (core) by 5 mm

_.|5|<_

N

Trim alminun
tape here

Pin

Solder through Shell

the hole

Fold back alminum tape over clamp and
trim.

Slip the pin onto the conductor. Solder
them together through the hole on the pin.
Insert the pin into the shell. Screw the
clamp nut into the shell.

Tighten them by turning the clamp nut.
(Do not tighten by turning the shell.)
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2.3.4

2-16

Important mounting notes

Line of sight

Place the antenna with free line of sight in all directions to ensure proper reception of
the satellite signal. Do not place the antenna close to large objects that may block the
signal.

Water intrusion

After having connected the antenna cable to the antenna, ensure that the connector
assembly is properly protected against seawater and corrosion. Wrap the connector
with self-amalgamating rubber tape, then overlay with vinyl tape. Secure the tape ends
with cable ties to prevent the tape from unraveling.

Cable tie
(weather-resistant)

Internal layer: Self-almgamating rubber tape
External layer: Vinyl tape

If possible, install the radome such that direct spray of sea water is avoided.

It is recommended not to use pneumatic tools or high-pressure cleaners for cleaning
the radome, especially at a short distance and directly at the split between top and bot-
tom.

Note that FB-1501 has a dedicated drain tube while the FELCOM251 Antenna Unit
are drained for condensation through the gasket in the bottom centre. Make sure the
requirements to drainage are met. See the "Condensation" on page 2-17.



2. INSTALLING THE SYSTEM

Condensation

In some cases there will be condensation inside the radome. The gasket in the bottom
centre of the FELCOMZ251 Antenna Unit FB-1251 is designed to lead any water away
from the radome. The FB-1501 has a dedicated drain tube.

Connector Gasket with drainage

FB-1501 FB-1251

Make sure the draining gasket or drain tube is not blocked. If the antenna is mounted
on a pole, make sure the pole is hollow inside and open at the bottom, allowing water
from the gasket to escape and providing ventilation for the antenna.

For the Antenna Unit FB-1501 make sure there is free space between the drain tube
and the mounting surface so water can escape.

‘ | —
S e

’
n:/ Free space

Install the FELCOM501 Antenna Unit where vibrations are minimal

Install the antenna where vibrations are limited to a minimum. Always use all 4 screws
when installing. It is recommended to use stainless steel screws of A4 quality.

217
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2.3.5 How to lift Antenna Unit (FB-1501)

For FB-1501, the optional antenna lifting fixture is necessary to lift the Antenna Unit.

Antenna lifting fixture: Type 16-025-5508, Code number 001-537-470

Procedure
1. Put the assembled rope over the Antenna Unit from above.
The lower loop in the rope cradle is open in order to allow you tie it.

2. Cover the part of the radome which contacts the assembled rope for antenna with
protective material (locally supplied rubber mat, etc.), to prevent damage to the
radome when hoisting it to the mounting location.

3. Tie the lower rope to hang on the bottom of the Antenna Unit.
The rope should be tied firmly to secure and support the antenna.

4. Lift the Antenna Unit to the mounting location.

Put the assembled
rope over the
Antenna Unit.

Put the assembled rope
over the Antenna Unit
with the open end side
facing downwards.

Protective
material

Tie the rope.

2-18
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Mounting the Antenna Unit

The radome can now be installed on the ship with 4 stainless steel bolts fastened to
the hull or to a mast.

For information on mast mounting, see section 2.2.4.

Mounting the FELCOM501 Antenna Unit on the hull

Make sure the antenna has line of sight to the satellites. When the antenna is mounted
directly on the hull, it may be difficult to obtain line of sight, especially down to - 25°,
which is the maximum rotation angle (pitch and roll) for the antenna unit.

Use the supplied hex. head bolts (M10x35) for mounting the FELCOM501.

The bolt thread must not penetrate more than 25 mm (or 16 turns of the bolt) — and
not less than 10 mm (or 6 turns of the bolt) — into the threaded part of the bushings in
the antenna. Fasten the bolts with 30 £5 Nm torque.

The only electrical connector is a single N-connector in the center bottom of the ra-
dome.

Important: Make sure there is free space between the drain tube and the mounting
surface so water can escape.

Mounting the FELCOM251 Antenna Unit on the hull

Make sure the antenna has line of sight to the satellites. When the antenna is mounted
directly on the hull, it may be difficult to obtain line of sight, especially down to - 60°,
which is the maximum rotation angle (pitch and roll) for the FELCOM251 Antenna
Unit.

Use M6 bolts for mounting the FELCOM251 Antenna Unit.

The bolt thread must not penetrate more than 12 mm (or 8 turns of the bolt) — and not
less than 6 mm (or 4 turns of the bolt) — into the threaded part of the bushings in the
radome. Fasten the bolts with 7-8 Nm torque.

The only electrical connector is a single TNC-connector in the bottom of the radome.

Important: Do not block the drainage hole in the center bottom of the antenna.

Drainage hole.
Do not block!
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2.3.7

2-20

Antenna Attachment (option)

The antenna attachment can be installed on a platform for mounting the antenna unit.

Refer to the outline drawings at the end of this manual for mounting.

+ OP16-78-1 for FELCOM251 (FB-1251)

+ OP16-78-2 for FELCOMS501 (FB-1501)

Antenna attachment configurations are follows:

Name Type Code No. Qty Remarks

Antenna attachment | 16-025-5501-1 100-424-501-10 | 1

Seal washer TWS 10x17 000-159-160-10 | 4

Spring washer M10 SUS316L 000-167-389-10 | 8

Flat washer M10 SUS316L 000-167-416-10 | 8

Nut M10 SUS316L 000-167-490-10 | 8

Hex. head bolt M10x70 SUS316L | 000-192-641-10 | 4

Cable gland FGA33-H2-10B-SD | 000-195-898-10 1 for OP16-78-1
FGA33-10B-SD 000-195-897-10 for OP16-78-2

Rubber sheet 16-025-5507-0 100-425-090-10 | 1

Adhesive TB5211 50G 001-477-870 1

Note: If you are retro-fitting from the FELCOM250/500, the mast does not require any

additional works.

FELCOM251 (FB-1251)

Set four insulation sheets onto the fixing holes of the antenna attachment.

2. Pass four hex. button head bolts (M6x20) from bottom side to the antenna attach-
ment through spring washers (M6), insulation sheets and flat washers (M6) then
fasten the antenna unit to secure.

Attach a ground cable to the hex. button head bolt at nearest to the cable gland of

the antenna attachment. Apply marine sealant to exposed bolts.

Insulation
Hex. button head bolt (M6%20)
Insulation sheet Detail for fixing Marine Sealant
Antenna

Cable entry
(Cable gland m attachment
attached) )

| —F. W. (M6)
& —S. W. (M6)

— Hex. button head bolt
E (M6x20)

X

3. Connect the pigtail cable (TPA5FB0.4NJ5FBA-5DFB) to the connector on the bot-
tom of the antenna unit.
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4. Pass the another end of the pigtail cable and grounding wire from inner side to the
cable gland and pull out to outer side.
See the following figure for the assembling order of each member of cable gland.

5. Set the rubber sheet onto the mounting position according to the fixing holes.

6. Fasten the antenna attachment (antenna unit) with hex. head bolt (M10x70), nut
(M10), flat washer (M10), spring washer (M10) and seal washer (M10).

Nut (M10) ——
S. W. (M10)<
F.W. (|v|10)\*%a

Seal washer—%

i\
F. W. (M10)/;§
S.W. (M10) —

Hex. head bolt— ¢
(M10x70)

7. Connect the grounding wire to STUD bolt (M10) on the mast securely.
8. Apply adhesive to the bolt’s heads and nuts for waterproofing.

Adhesive
S.W. Hex. nuts
F. W. Seal washer
Rubber sheet

Adhesive  Hex. head bolt
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FELCOMS501 (FB-1501)

Set four insulation sheets onto the fixing holes of the antenna attachment.

2. Pass hex. head bolts (M10x35) through spring washer and flat washer to antenna
attachment from bottom side, then fasten the bolts to fix the antenna unit securely.
Attach a ground wire to a fixing bolt near the cable gland between antenna attach-
ment and flat washer. Apply marine sealant to exposed bolts.

Note: Face the cable gland to stern.

Insulation
L 4 \sheet

| — N

Marine
sealant

F. W. (M10)

Insulation S. W. (M10)
sheet
Cable entry Hex. head bolt (M10x%35)

Antenna Detail for fixin

(Cable gland attached)
attachment

Grounding wire ©

&<
Y’ﬁ @:9/ F. W. (M10)
Z E S— 5. W. (M10)

E\ Hex. head bolt (M10x35)
3. Connect the pigtail cable (NP0.5NJ-SN5DFBL) to the connector on the bottom of
antenna unit.

4. Pass the another end of the pigtail cable into the cable gland from inner side of
the antenna attachment, then pull out to the outer side.
See the following figure for the assembling order of each member of cable gland.

5. Set the rubber sheet onto the mounting position according to the fixing holes.
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6. Fasten the antenna attachment (antenna unit) with hex. head bolt (M10x70), nut
(M10), flat washer (M10), spring washer (M10) and seal washer (M10).

Nut (M10)

S W (M10)\
(M10) \%
Seal washer j%

-----00 0 0o

=== 00O

Rubber sheet

F. W. (M10)—
S. W. (M10) j&i

Hex. head bolt (M10x70)j§§

7. Connect the grounding wire to STUD bolt (M10) on the mast securely.
Apply adhesive to the bolt's heads and nuts for waterproofing.

Adhesive
S. W. Hex. nuts
F. W. Seal washer
Rubber sheet

Adhesive  Hex. head bolt
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Placing the Communication Unit

Because the Communication Unit comes in two versions, the following description
contains:

» one section for the Communication Unit and

» one section for the 19” Rack Communication Unit

Where to place the Communication Unit

Temperature conditions

The Communication Unit must be placed in a ventilated area with free space around
all sides of the unit, except the bottom side.

For correct operation of the Communication unit the ambient temperature shall be
within - 25°C to + 55°C.

If the Communication Unit is installed in a location where the ambient temperature
may exceed 45°C, we recommend placing the Communication Unit where uninten-
tional contact is avoided. If the maximum ambient temperature does not exceed 45°C,
the Communication Unit can be placed in a public area.

Grounding access

The Communication Unit is designed with a case for bulkhead or desktop installation.
The case is equipped with mounting brackets, making it possible to secure the unit on
a bulkhead.

See the outline drawing at the end of this manual.

Important: The Communication Unit must be placed in an area where access to the
hull or equivalent grounding can be reached within 0.5 m.
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Where to place the 19” rack Communication Unit

Temperature conditions

For correct operation of the Communication unit the ambient temperature shall be
within - 25°C to + 55°C.

Note: If you install other equipment close to the Communication Unit in the rack, first
make sure the equipment can withstand the heat that may be dissipated from the 19”
Rack Communication Unit. In max. ambient temperature the surface of the Communi-
cation Unit may reach a temperature close to 70°C. We recommend to use a well ven-
tilated rack.

Grounding access

The Communication Unit is designed for installation in a 19” rack. We recommend
grounding the Communication Unit through the rack.

See the outline drawing at the end of this manual.

Important: The rack for the Communication Unit must be placed in an area where ac-
cess to the hull or equivalent grounding can be reached within 0.5 m.
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2.5

2.5.1

2.5.2

2-26

Installing the Communication Unit

Overview

Because the Communication Unit comes in two versions, there are two sections de-
scribing installation of the Communication Unit:

+ one section for the Communication Unit (this section) and

» one section for the 19” Rack Communication Unit
(section 2.6.3).

Grounding the Communication Unit

Antenna Unit cable

The antenna is connected to the Communication Unit by means of the coax and pigtail
cables (installation materials).

For the FELCOMS501 Antenna Unit the coax cable is connected with a TNC connector
at the Communication Unit end and an N connector at the antenna end.

For the FELCOM251 Antenna Unit the coax cable is connected with a TNC connector
at both ends.

For information on antenna grounding, see section 2.3.1.

At the Communication Unit end, it is strongly recommended to ground the antenna ca-
ble.

The TNC connector is grounded through the cable support, which must be connected
to the hull or other common ground.

Ground stud

To ensure that the Communication Unit is grounded — also if the cable is disconnected
from the Communication Unit, connect an extra ground wire to the ground stud on the
Communication Unit. This ground wire must be a heavy wire or braid cable with a larg-
er diameter than the coax cable. The ground stud is located next to the power switch.

Ground stud
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Extending the ground plane

In some cases it may not be possible to access the hull and at the same time place
the Communication Unit in a suitable place.

A way to insure good grounding and at the same time make it possible to ground the
coax cable - is to extend the ship ground plane by means of copper foil. The maximum
length of the foil is determined by the width of the foil.

Copper foil 5 cm wide: Max 50 cm
Copper foil 10 cm wide: Max 100 cm
Copper foil 20 cm wide: Max 200 cm

Note: The foil must be at least 0.1 mm thick.

Connect the foil to the hull by plenty of screws or hard—soldering. Run the foil past the
place where the short antenna cable is to be grounded and mount a grounding kit on
top of the foil. A suitable grounding kit (S-67-127570) is optionally supplied.

For further grounding information read chapter 4.

253 Cable support system

The Communication Unit is shipped with a cable support system attached.

It is a simple system to which you can secure your cables using cable ties.
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254 Installing the Communication Unit on a bulkhead
Note: Install the unit with cables and connectors facing downwards.

Do as follows to mount the Communication Unit on a bulkhead:

1.  Mount the Communication Unit on the bulkhead, using supplied self-tapping
screws and spaces (see the following figure).

/S Self -tapping screw
i i @5x60, 4 pcs)

Self-tapping screw
(95%30, 4 pcs)

Spacer
(6 pcs)

Note: You can install the Communication Unit without spacers.

2. Connect all cables.
Make sure that the grounding requirements are met. See chapter 4.

3. Secure the cables to the cable support using cable strips.

2.5.5 Installing the Communication Unit on a desktop

Four rubber feet make the Communication Unit well suited for desktop installation.
Simply place the Communication Unit on a desktop and connect all cables. Make sure
the grounding requirements are met. See chapter 4.

If required, fasten the Communication Unit to the desktop with four screws, as de-
scribed in section 2.5.4.
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Installing the 19” Rack Communication Unit

Overview

Because the Communication Unit comes in two versions, there are two sections de-
scribing installation of the Communication Unit:

+ one section for the Communication Unit (the previous section) and
+ one section for the 19” Rack Communication Unit (this section)

Grounding the Communication Unit

Antenna Unit cable

The antenna is connected to the Communication Unit by means of the coax and pigtail
cables (installation materials).

For the FELCOMS501 Antenna Unit the coax cable is connected with a TNC connector
at the Communication Unit end and an N connector at the antenna end.

For the FELCOM251 Antenna Unit the coax cable is connected with a TNC connector
at both ends.

For information on antenna grounding, see section 2.3.1.

At the Communication Unit end, it is strongly recommended to ground the antenna ca-
ble (see section 4.4.1).

Use a short cable from the Communication Unit to a grounding point in the rack and
connect the short cable to the antenna cable at this grounding point, making sure the
shield of the connector is properly connected to the rack.

Ground stud

To ensure that the Communication Unit is grounded — also if the cable is disconnected
from the Communication Unit, connect an extra ground wire from the rack to the
ground stud on the Communication Unit. This ground wire should be as short as pos-
sible. The ground stud is located next to the power switch.

Ground stud
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2.6.3

2.7

2.8

2-30

Installing the Communication Unit

To install the Communication Unit, do as follows:

Slide the Communication Unit into a 1U space in a 19” rack.

2. Mounttwo screws in each side through the holes in the front and fasten the screws
to the rack.

3. Connect all cables.
Make sure that the grounding requirements are met. See chapter 4.

Installing the Telport Extender (Option)

With the telport extender, you can extend the port for analog telephone/FAX connec-
tion of the Communication Unit from two ports to four ports.

Note: When install on a bulkhead or wall, install the unit with cables and connectors
facing downwards.

Mounting

1. Select a mounting location to fix the unit.

2. Make four pilot holes referring to the outline drawing at the back of this manual.
3. Set the unit to the pilot holes then fasten the self-tapping screws to fix the unit.

71 I N
if ©) Screw holes,
4 places x g4.5

Installing the USB-RS232C Converter (Option)

To use the external equipment through RS-232C signal, an USB-RS232C converter
is required.

Note: When install on a bulkhead or wall, install the unit with cables and connectors
facing downwards.

Mounting
1. Select a mounting location to fix the unit.
2. Make four pilot holes referring to the outline drawing at the back of this manual.
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3. Set the unit to the pilot holes then fasten the self-tapping screws to fix the unit.

© Screw holes,
4 places x 4.5

O

Telephone (Option)

To mount the telephone (ODA1183/1185-1N), see the installation instructions sup-
plied with the telephone.

Facsimile FAX-2840 (Option)

Set the facsimile on the mounting location.

2. Set afixing plate (supplied) to
both the right and left sides of the
facsimile as shown in the right fig-
ure.

Lifting grip

Fixing plate

3. Fasten the fixing plates to the )

. . . 3 . \\ Self-tapping
mounting location with self-tapping screw
screws (supplied). 5x20 SUS304

(4 places)
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4.

5.

Attach the compass safe distance label at the
location shown in the right figure.

Attach the supplied label (INMAR”) to a no-

ticeable location.
Compass safe /
distance label —-

How to change modem settings

1.

Press [Menu], [*], [2], [8], [6] and [4] keys in this sequence to enter the mainte-
nance mode.

The fax machine beeps for approximately one second and displays "MAINTE-
NANCE" on the LCD. This means the FAXis in the initial stage of the maintenance
mode.

Press [1] and [0] keys in this order. "WSWO0O0" is displayed on the LCD.
Press [1] and [3] keys in this order. "WSW13=00011011" appears on the LCD.

Press [0], [0], [O], [1], [1], [O], [1], [0] and [OK] keys in this order. "WSWO0O0" appears
on the LCD.

Press [1] and [9] keys in this order. "WSW19=11100000" appears on the LCD.

Press [1], [1], [11, [O], [O], [0], [1], [0] and [OK] keys in this order. "WSWO0O0" appears
on the LCD.

Press [Stop/EXxit] key to return the machine to the initial stage of the maintenance
mode.

Press [9] key twice to exit from the maintenance mode and return to standby.
"Please Wait." appears then return the normal display.
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Incoming bell (Option)

Select a location for the incoming bell by following the information shown below. You
can connect one analog telephone to the incoming bell.

» Keep the unit away from water splash.

» Keep the unit away from direct sunlight.

+ Set the unit away from exhaust pipes and vents.

» Follow the recommended compass safe distances shown on page ii to prevent in-

terference to a magnetic compass.

How to install on the bulkhead

1.

Fabricate the TTYCS-1 cable (local supply).

The crimp-on lugs for the incoming bell and communication unit are included in
the installation materials for the incoming bell. The crimp-on lugs for the modular
jack box are included in the installation materials for the modular jack box (option-

al supply).

To telport extender

i 80 mm

Cut the drain wire

Vinyl tape  Pass the vinyl sheath through the grommet on
the jack box. Secure the cable at the cable
clamp with a cable tie.

To incoming bell

Outer shield | 50 mm ‘
,,"s,. - —| |«-6mm
TS

Crimp-on lug
\w> FV1.25-3 (LF)
" Crimp-on lug

FV2-3

Vinyl tape
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To modular jack box

Outer shield

|<750 mm————>

—| ‘«6 mm
=
=

‘ Cut the vinyl sheath and drain wire

£>Crimp—on lug

FV1.25-3 (LF)

’("{’{"oﬁ
RS Q/}“/.«
2o RS RS AR <

SN

Vinyl tape
2. Remove the four screws on the front cover, then remove the cover.
Secure the case to the installation location with four 3x10 self-tapping screws
(supplied). See the outline drawing at the back of this manual for the fixing hole
locations.
4. Connect the cables, fabricated at step 1, to the incoming bell's terminals.
o
©)
Cable tie Cable tie
CV-150N CV-150N
To communication unit To modular jack box
5. Fasten the cables to the cable fixture with the cable ties (supplied).
6. The cover of the incoming bell has protective seals on the cable entries. To re-
move the seals, tear along the perforated lines on the inner side of the cover.
7.

Reattach the lid to the case with the four screws removed at step 2.

How to attach Splash proof cap

When installing the incoming bell on a bulkhead,
use the optional splash proof cap (Type: 16-023-
5501/Code No.:001-493-320) to help keep water

our of the unit. With the splash proof cap attached,

this unit has an waterproof rating of IP22.

Note: The splash proof cap provides no protection

used if the incoming bell is mounted face upward.

Remove the seal from the splash proof cap and at-
tach the cap as shown in the illustration to the right.
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CONNECTING POWER

3.1

Power Source

There are different options for the power supply:

» 24V DC from ship.

* 12V DC from ship. Note that the maximum allowed source impedance is much low-
er for a 12V DC supply than for a 24V DC supply. Refer to section 3.2.2 for correct
cabling and impedance calculations.

* A 100 - 240V AC supply provides power through an AC/DC power supply.

Be aware of high start-up peak current: <20 A at 24V, <5 ms.

The Communication Unit is equipped with an internal 20 A Fuse, so no external fuse
is necessary in order to protect the Communication Unit.

However the ship’s AC or DC outlet should be protected, in order to protect external
power cable wiring & connector.

For DC operation a 30 A fuse or circuit breaker is recommend.
For AC operation a 10 A fuse or circuit breaker is recommend.
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3.2

3.21

3.2.2

Power Cable Selection

Source impedance

The length of the power cable depends on the type of cable used and the source im-
pedance of the DC power installation in the ship.

The maximum allowed source impedance depends on the usage of the power range
of the Communication Unit DC input (12 to 24VDC (-10% to +30%); 14 Ato 5.5 A).

Select a power outlet from the DC system and research the source impedance.

Note: If the total impedance is higher than the limits stated in this section, the Com-
munication Unit may become unstable and start to on/off oscillate.

The total impedance is made up of the source impedance of the ship power supply
plus the impedance of connected cables including connectors and joints where cables
are extended.

For further recommendations on power cable selection, see section 3.2.2.

Power cable recommendations

Overview

The Communication Unit is delivered with a power cable, which can be extended ac-
cording to the recommendations in this section.

* When extending the power cable, positive and negative supply wires must be in-
stalled closely together side by side to keep cable inductance low.

» Ensure that cable inductance for the selected cable at the desired length is below
the 50 uH requirement.

The power cable contains the following wires:

Power cable pinout

Colour of wire | Pin number in .

in power cable connector Function
Red A1 Vin+

Black A2 Vin-

Black 1 not connected
Green 2 not connected
Brown 3 not connected
Red 4 not connected
Orange 5 not connected
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There are several ways of turning the Communication unit ON/OFF:

» ON/OFF switch on the back of unit
* ON/OFF switch on the front of unit (Only 19" version)
+ Ignition ON/OFF by Discrete I/O pin 5 (must be configured in Web interface first)

Calculating the maximum power cable extension

For 24 V DC operation, the total impedance must be max. 500 mQ, including the
source impedance in the ship installation.

For 12 V DC operation, the total impedance must be max. 85 mQ, including the
source impedance in the ship installation.

The total impedance is made up of the following:

 the source impedance in the ship installation.

 the cable impedance of the supplied power cable, including the impedance in the
joint of the two cables. In the following example, the impedance of the cable and
joint is set to 10 mQ (1 m power cable). Note that if the cable length or type is
changed, the impedance will change accordingly.

» the extension cable impedance.
To calculate the maximum cable extension, do as follows:

First research the source impedance in the ship.

2. Then find the resistance per meter for the cable type you are going to use:
These numbers are typical cable-impedances for copper cables.
Installer must consult datasheet for the specific cable he choose to use.

3. Calculate the maximum allowed impedance in the extension cable as follows:
Max. allowed impedance in extension cable = max. total impedance - (measured
source impedance + impedance of the supplied cable).

4. Then calculate the max. extension cable length as follows:

Max. impedance in extension cable (from step 3)

Max. length = 0.5 x
impedance/meter (from step 2)

The length is multiplied by 0.5 above because there are two conductors in the ca-
ble.

3-3
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Example:
Ship supply voltage: 12 V DC
Ship source impedance (measured): 50 mQ

Extension cable type: 4 mm? (AWG 11)
85 mQ - (50 mQ + 10 mQ)

Max. cable extension = 0.5 x =3.12m
4 mQ/m

In this case, the power cable can be extended with up to 3.12 m.
If you need a longer cable, you can double the maximum allowed length by con-
necting two cables instead of one, or you can use a cable with a larger diameter.
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3.3.2
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Connecting Power

Connecting the power cable

To connect the power cable

Do as follows to connect the power cable:
1. Connect the red (+) and black (-) wires of the power cable to the ship’s 12 - 24
VDC supply according to the recommendations in the previous sections.

2. Connect the D-sub connector on the power cable to the DC input connector on the
Communication Unit.

LAN1 LAN 2 LAN 3 LAN 4

When switching on/off the Communication Unit to start/stop the engine of your
vessel, connect the ignition pins in the I/O connector to the ignition of your vessel.
For further information, see section 3.3.2.

For information on pinout, see section 5.3.

For specifications of the DC input on the Communication Unit, see the Operator’s
Manual (OME-57050) for FELCOM251/FELCOMS501.

Connecting to the ignition

The Communication Unit has an ignition function. When this function is used, the
Communication Unit switches on/off when you start/stop the engine of your vessel
(provided the power switch on the Communication Unit is on; on the 19” rack version
both power switches must be on).

Note: You must set up the ignition function in the Communication Unit. For details, see

the Operator’'s Manual for your FELCOM251/FELCOM501.

To implement the ignition function, connect the appropriate pin in the 1/O connector to

the ignition key switch:

+ Active high (default): Connect pin 8 to "high" (12 to 24VDC (-10% to +30%)) when
the ignition is on.

For pinout, see section 5.8.

For information on the standby current when the ignition power is off, see the Opera-
tor's Manual (OME-57050) for FELCOM251/FELCOMS501.
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GROUNDING AND RF PROTEC-
TION

4.1

411

41.2

41.3

Why is Grounding Required?

Reasons for grounding
Grounding the FleetBroadband system is required for two reasons:

» Safety: Lightning protection of persons and equipment.
» Protection: ESD (ElectroStatic Discharge) protection of equipment.

Safety

First of all grounding of the system is required for safety reasons. In the event of a
lightning strike at the antenna a proper grounding of the system will provide a low re-
sistance path to divert the strike discharge to seawater.

ESD protection

The ESD protection circuits in the Communication Unit rely on proper grounding of the
system in order to work properly. Otherwise sensitive circuits within the Communica-
tion Unit might be damaged due to ESD when you are handling the equipment.

4-1
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4.2

4.2.1

4.2.2

About Marine DC Systems

Wiring systems

Two basic wiring topologies are used for marine DC system grounding:
Two-Wire Return System and One Pole Grounded Return System.

Two-wire Return System

This configuration implies that no part of the circuit, in particular the battery negative,
is connected to any ground potential or equipment. The system is totally isolated and
includes engine sensors, starter motors etc. This arrangement is preferred for steel

and aluminium vessels.

I
u 0

+ -

BATTERY

—

R

il

SWITCHBOARD 3
—

STARTER RELAY _(_{[ e _(/_ i

(ON/OFF)

OUTGOING CIRCUITS

IJT |

+ -

BATTERY

GAUGES

ISOLATOR
/

ENGINE
SENSORS
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4.2.3 One Pole Grounded Return System

This configuration implies that the battery negative is bonded to a ground potential,
typically at the engine negative terminal. This is done in order to polarize the DC elec-

trical system.

—

+ -
BATTERY

—

SR

STARTER RELAY
(ONIOFF)  —/—

—I'll |

+ -
BATTERY

@,
GAUGES
D D ENGINE
SENSORS
/71N
—
SWITCHBOARD %5 OUTGOING CIRCUITS
5 777777 7/_

HULL/KEEL/ENGINE
(VESSEL GROUND)

Note: This arrangement is not suitable for steel and aluminium vessels as this might
cause electrolytic corrosion of the hull.
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4.3

About Marine Grounding

There is great confusion about the different Ground terms used when dealing with ma-

rine electrical installations. The various terms are listed below for reference.

Terms for Ground in maritime installations

Term

Definition

DC Negative

Actually not a ground but a current-carrying
conductor which carries the same current that
flows in the positive conductor. The DC Nega-
tive may be electrically connected to seawater
(at one point only, via the engine negative ter-
minal though the shaft and the propeller) or left
completely floating.

Lightning Ground

Ground potential immersed in seawater. Pro-

vides a path to ground lightning strike energy.
Please note that this is not a functional part of
any other electrical system.

Corrosion System Ground

Bonding arrangement that ensures equal elec-
trical potential for all dissimilar underwater met-
al parts and provides galvanic protection by
means of sacrificial anodes.

AC Ground (Protective Earth)

Ground potential immersed in seawater (typi-
cally the hull for steel and aluminium vessels).
Serves as safety ground (protective earth) thus
preventing shocks or electrocution in the event
of a fault situation.

RF Ground (Capacitive)

Underwater ground potential that is capacitive-
ly coupled to seawater ground. Typically nu-
merous pieces of bonded underwater metal
parts such as keel (isolated), water tank, en-
gine block etc. will act as a capacitive RF
ground (thatis; no DC connection to seawater).
Often referred to as “counterpoise” for the SSB/
HF aerial system.

RF Ground (Electrical)

Underwater ground potential that is electrically
coupled to seawater ground by means of a sep-
arate ground plate (e.g. Dynaplate). Also re-
ferred to as "counterpoise" for the SSB/HF
aerial system.




4.4

441

4. GROUNDING AND RF PROTECTION

Grounding Recommendations

Grounding the Communication Unit

The Communication Unit should be grounded to the ship/hull. For this purpose you
may use a short antenna cable and a grounding kit. A suitable grounding kit (S-67-
127570) is optionally supplied. Further, the Communication Unit must be grounded at
its grounding stud in order to ensure proper grounding if the short antenna cable is dis-
connected. For further information, see section 2.5.2.

You may need to extend the ground plane using copper foil. For further information,
see "Extending the ground plane" on page 2-27.
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Grounding the Antenna Unit

You can ground the antenna to the ship/hull via one or more of its mounting bolts.
Make sure to remove painting, dirt, grease etc. at the mounting holes in order to make
good electrical contact to the hull. Use serrated washers when securing the mounting
bolts and seal the joint with protective coating to avoid corrosion.

10 mm spacer

Antenna bottom Q‘\\ \ \

Serrated washer __——w»55 f" =
(Stainless steel)

Mounting base

M10 Mounting bolt
(Stainless steel)

If you are using vibration isolators at the bolts, the grounding connection between the
mounting surface and the bolts is not sufficient. In that case mount a separate ground-
ing wire. See section 4.9.

Itis always recommended to establish the shortest grounding path as possible e.g. on
steel hulls the antenna should be grounded directly to the hull”. However, due to the

fact that this is not possible on e.g. fibreglass hulls (nor is it preferable on aluminium

hulls) a number of alternative grounding methods are suggested in the following sec-
tions.

*: Please note that the antenna ground connection is made at the same electrical
ground potential as the Communication Unit.
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Alternative Grounding for Steel Hulls

The following guidelines assume a two-wire, isolated grounding arrangement; that is
no part of the circuit, in particular the battery negative, is connected to any ground po-
tential or equipment.

Grounding the Communication Unit

The Communication Unit must be grounded to the ship with the short antenna cable
and optional grounding kit (S-67-127570). Further, the Communication Unit must be
grounded at its grounding stud in order to ensure a proper grounding if the short an-
tenna cable is disconnected.

The ground connection can be established either at the hull (recommended) or at a
dedicated RF ground if available (alternative). However, bear in mind that the antenna
ground connection is to be made at the same electrical ground potential as the
Communication Unit (see section 4.5.2).

The Communication Unit provides galvanic isolation (as required) from its input power
terminals to the chassis/grounding stud. This way the isolated grounding arrangement
is maintained.
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4.5.2

Grounding the Antenna Unit

Communication Unit grounded at the hull (recommended)

In this case the antenna is grounded to the ship via one (or more) of its mounting bolts.
Make sure to remove painting, dirt, grease etc. at the mounting holes in order to make
good electrical contact to the hull. Use serrated washers when securing the mounting
bolts and seal the joint with protective coating to avoid corrosion.

Communication Unit grounded at a dedicated RF ground (alternative)
In this case the antenna is grounded with a separate ground cable. The ground cable
must be routed parallel and close to the shielded coax cable connecting the antenna

to the Communication Unit grounding kit. A tinned heavy gauge wire (min. 6 mm?) can
be used for this purpose — see section 4.8.2.

Note: The antenna must be electrically isolated at its mounting bolts by means of
shoulder bushings and washers ensuring the isolated RF ground — see section 4.9.3.

Recommended Alternative

Antenna
Unit
Base Plate

(electrically bonded to
the hull through the mast)

Antenna
Unit
Base Plate

(Antenna isolated
from the hull)

Antenna grounded
with mouting bolts

Antenna grounded
with separate cable

Mast
(electrically bonded
to the steel hull)

Mast
(electrically bonded
to the steel hull)

nooooo
oo
oo oo
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Alternative Grounding for Aluminium Hulls

The following guidelines assume a two-wire, isolated grounding arrangement; that is
no part of the circuit, in particular the battery negative, is connected to any ground po-
tential or equipment.

Grounding the Communication Unit

The Communication Unit must be grounded with the short antenna cable and optional
grounding kit (S-67-127570). Further, the Communication Unit must be grounded at
its grounding stud to ensure a proper grounding if the short antenna cable is discon-
nected.

The ground connection must be established at a dedicated RF ground (either capac-
itively or electrically coupled). Remember to make the antenna ground connection at
the same electrical ground potential as the Communication Unit (see section 4.7.2).

The Communication Unit provides galvanic isolation (as required) from its input power
terminals to the chassis/grounding stud. This way the isolated grounding arrangement
is maintained.



4. GROUNDING AND RF PROTECTION

4.6.2

4.7

4.71

4-10

Grounding Kit

Unit
Heavy Gauge——>
Wire
Communication Unit \\(
/ \ /)(

Grounding the antenna

If the mounting base of the antenna is electrically connected to the hull (or any other
ground potential than the Communication Unit), the antenna must be isolated at its
mounting bolts by means of shoulder bushings and washers — see section 4.9.3. This
is done in order to prevent DC currents flowing in the hull thus causing electrolytic cor-
rosion.

However, a ground connection must be established via one of the mounting bolts us-
ing a separate ground cable. The ground cable must be routed parallel and in close
proximity to the shielded coax cable hence connecting the antenna to the Communi-

cation Unit Grounding kit. A tinned heavy gauge wire (min. 6 mm2) can be used for
this purpose — see the figure below.

Alternative grounding for aluminium hulls

/
I/ \ / %\/

\ 1 RF Ground
Communication—> ; ~ (Capacitive OR seperate ground plate)

Alternative Grounding for Fibreglass Hulls

Grounding the Communication Unit

The Communication Unit must be grounded with the short antenna cable and optional
grounding kit (S-67-127570). Further, the Communication Unit must be grounded at
its grounding stud in order to ensure a proper grounding if the short antenna cable is
disconnected.

The ground connection must be established at a dedicated RF ground (either capac-
itive or electrical coupled). Bear in mind that the antenna ground connection is to be
made at the same electrical ground potential as the Communication Unit (see
section 4.7.2).
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4.7.2 Grounding the Antenna Unit

If the mounting base of the antenna is electrically connected to any other ground po-
tential than the Communication Unit (e.g. Lightning Ground), the antenna must be iso-
lated at its mounting bolts by means of shoulder bushings and washers — see
section 4.9.3.

However, a ground connection must be established via one of the mounting bolts us-
ing a separate ground cable. The ground cable must be routed parallel and in close
proximity to the shielded coax cable hence connecting the antenna to the Communi-

cation Unit Grounding kit. A tinned heavy gauge wire (min. 6 mm2) can be used for
this purpose — see the figure below.

Alternative grounding for fibreglass hulls

Antenna

Heavy Gauge
Wire

Communication Unit
Grounding Kit

Communication
Unit
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4.8 Alternative Grounding for Timber Hulls

4.8.1 Grounding the Communication Unit

The Communication Unit must be grounded with the short antenna cable and optional
grounding kit (S-67-127570). Further, the Communication Unit must be grounded at
its grounding stud in order to ensure a proper grounding if the short antenna cable is
disconnected.

The ground connection must be established at a dedicated RF ground (either capac-
itive or electrical coupled). Bear in mind that the antenna ground connection is to be
made at the same electrical ground potential as the Communication Unit (see
section 4.8.2).

4-12
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48.2 Grounding the Antenna Unit

If the mounting base of the antenna is electrically connected to any other ground po-
tential than the Communication Unit (e.g. Lightning Ground), the antenna must be iso-
lated at its mounting bolts by means of shoulder bushings and washers — see
section 4.9.3.

However, a ground connection must be established via one of the mounting bolts us-
ing a separate ground cable. The ground cable must be routed parallel and in close
proximity to the shielded coax cable hence connecting the antenna to the Communi-

cation Unit Grounding kit. A tinned heavy gauge wire (min. 6 mm2) can be used for
this purpose — see the figure below.

Alternative grounding for timber hulls

Antenna
Unit
Heavy Gauge——
Wire
Communication Unit ; T
Grounding Kit |
RF Ground
A

§
Communication
Unit
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4.9

49.1

4-14

Separate Ground Cable

Ground cable — construction

When dealing with electrical installations in a marine environment, all wiring must be
done with double insulated, tinned, high quality and if exposed also UV resistant ca-
bles. This shall also apply to the separate ground cable mentioned in the previous
paragraphs.

The ground cable is constructed using an appropriate cable with a cross section area

of at least 6 mm? (AWG9) and terminated with insulated ring crimp terminals — see
illustration below. The crimp terminals must be a marine approved type e.g. the Du-
raSeal series from Raychem.

Antenna Unit:
M10 Insulated Ring Terminal
(Raychem, DuraSeal Series)

\\

M4 Insulated Ring Terminal
(Raychem, DuraSeal Series)
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Ground cable — connection

The ground cable must be mounted close to and parallel to the shielded coax cable
thus minimizing ground loop problems. If possible, route the coax cable and the
ground cable in metal conduits bonded to the hull or within a mast (depending on the
actual installation).

The ground cable must be connected at one of the mounting/grounding bolts on the
antenna. Use bolts and washers of stainless steel and seal the joint with protective
coating to avoid corrosion. If the antenna is to be isolated from the mounting base,
shoulder bushings and washers must be used — see section 4.9.3.

In the below drawing, vibration isolators are mounted.

NN N

Vibration isolator

Plain washer (stainless steel)
Spring washer (stainless steel)
Plain washer (stainless steel)
Serrated washer (stainless steel)
Ground cable

At the other end, connect the ground cable at the Communication Unit grounding kit
as described in section 4.4.1.

Isolation of the Antenna Unit from the mounting base

In cases where the antenna is to be isolated from the mounting base, shoulder bush-
ings and washers (local supply) must be used as illustrated below. Please note that
the isolation has to be implemented on all four mounting bolts (including the bolt se-
curing the ground cable).

Isolating washer

NN N©

Plain washer
(stainless steel)

Isolating shoulder bush
Spring washer
(stainless steel)
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The ground cable must be connected at one of the mounting/grounding bolts on the
antenna in the following figure. Remember to seal the joint with protective coating to
avoid corrosion.

Ground cable

:

X N&

Isolating shoulder bush

Plain washer (stainless steel)
Ground cable

Serrated washer (stainless steel)
Plain washer (stainless steel)
Spring washer (stainless steel)

410 RF Interference

4.11

4-16

Interference induced from nearby RF transmitters might cause system failures and in
extreme cases permanent damage to the FleetBroadband equipment. If there are
problems with interference from HF transmitters, it is advisable to mount ferrite clamps
on the coax cable in order to provide suppression of induced RF. The ferrites will have
no effect on the differential-mode signals but increases the impedance in relation to
common-mode RFI.

Recommendations

Use 1-5 pcs. hinged clamp cores (e.g. the RFC or SFC series from Kitagawa) mount-
ed on the antenna cable near the antenna.

Electrostatic Discharge

In addition to the RFI attenuation, mounting ferrite clamps on the antenna cable will
also slow the fast rate-of-rise of an electrostatic discharge current pulse. This might
be an issue during installation (antenna cable disconnected) where different electrical
potentials have had the chance to build up between the Communication Unit and An-
tenna Unit.

We recommend mounting 1-5 pcs. hinged clamp cores (e.g. the RFC or SFC series
from Kitagawa) on the antenna cable near the antenna.
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5.1 The Connector Panel

The connector panel is placed at one end of the Communication Unit and has the fol-
lowing connectors:

I

Phone/Fax hone/Fax 2

* 1 Antenna connector (TNC)

2 Phone/Fax connectors (Port 1 is closest to the antenna connector)
To use the optional telport extender, it can be extended to 4 ports.

* 1 USB connector

* 4 LAN connectors with Power over Ethernet (PoE)

» 1 DC power input connector for connection to 12 to 24 VDC (-10% to +30%)
1 Input/Output connector with inputs/outputs for external control or signalling

* 1 ground stud with hex head bolt

For information on how to connect to a specific interface, see the next sections.
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5.2

5.2.1

5.2.2

Antenna Unit Interface on Communication Unit

Overview

The antenna interface on the Communication Unit connects to the FB-1501 Antenna
Unit in the FELCOM501 FleetBroadband system or to the FB-1251 Antenna Unit in
the FELCOM251 FleetBroadband system.

The antenna connector on the Communication Unit is a TNC female connector placed
in the connector panel.

Mg Power

=

iy

Phone  Fax

Connect the Communication Unit and Antenna Unit, using the coax and pigtail cables
(installation materials).

\/O

:J\ Pigtail cable

TPA5SFB0.4ANJ5FBA-5DFB

Pigtail cable Coax (antenna) cable
FB-1251: TPA5FB0.4NJ5FBA-5DFB  8D-FB-CV
FB-1501: NP0.5NJ-SN5DFBL

Pinout

The below drawing shows the TNC female connector in the Communication Unit.

Signal

GND



5.3

5.3.1

5.3.2

5. HARDWARE INTERFACES

DC Power Input

Overview

The DC power input for the Communication Unitis a 12 - 24VDC (-10% / +30%); 14
A - 5.5 Ainput. The input is protected against reverse polarity.

The power connector is a D-sub connector placed in the connector panel.

LAN 2 LAM3

For information on power recommendations and how to connect, see chapter 3.

Pinout

The power connector is a Mixed D-Sub connector 7W2,
control pin male/ power pin male. The below table shows
the pinout for the connector and the colours of the corre-
sponding wires.

Power connector pinout

- i i Colour of wire Mixed D-Sub connector,
Pin number Pin function in power cable 7W2, male
A1 Vin+ Red A2 g 45 Al
A2 Vin- Black o
1 not connected | (Black) M
2 Not used Green 21
3 not connected (Brown)
4 not connected (Red)
5 Not used Orange
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5.4 Ground Stud

The Communication Unit has a ground stud with a hex head bolt. The ground stud is
located in the connector panel and is used for grounding the Communication Unit.

LAN1 LAN2

For information on how to ensure proper grounding of the Communication Unit, see
section 2.5.2 and chapter 4.

5.5 Analog Phone/Fax Interface

5.5.1 Overview

The Communication Unit has two RJ-11 ports, which can be used for connection of
analog phones or fax machines.

To use the optional telport extender, it can be extended to 4 ports.

¢ Powel & Terminal

=T
il i

iy

Phone | Fax AN LAN 2 LAN3

Phone/Fax 1 hone/Fax 2

5.5.2 Pinout

The Phone/Fax connectors are RJ-11, 6/4 female connec-
tors. The table and figure below show the connector outline
and pin assignments.

Phone connector pinout

Pin number Signal RJ-11 female connector
1 NC 123456

Tip (TEL3/TEL4)

Tip (TEL1/TEL2)

Ring (TEL1/TEL2)

Ring(TEL3/TEL4)
NC

DO B|WIDN
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5.6 USB Interface

5.6.1 Overview

The Communication Unit has one USB connector for connecting an ISDN modem.
The ISDN interface supports 64 kbps data rate.

{0 Terminal ) Antenna

LAN1 LAN2 LANS

5.6.2 Pinout

The figure and table below show the connector outline and
pin assignments.

USB connector pinout

Pin number Pin function USB female connector
1 + 5V
2 - DATA AEEE
3 + DATA 4 3 2 1
4 GND

5.7 LAN Interface

5.71 Overview

The Communication Unit has four Ethernet LAN ports with Power over Ethernet (PoE).
The standard for the Ethernet ports is IEEE 802.3af, and the connectors are RJ-45
connectors.

& Terminal
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5.7.2

5.7.3

5.7.4

Power over Ethernet (PoE)

One power supply powers all four interfaces with a floating 48 VDC supply (44 - 57
VDC). Therefore, the interfaces are not galvanically separated from each other. All Tx
signals are DC connected to the Positive POE Voltage and all Rx signals to the Neg-
ative PoE Voltage.

The total output power from all 4 interfaces is 32 W at 12 - 24 VDC power supply.

All interfaces can support devices of power class 1, 2 and 3 (4, 7 and 15.4 Watt), as
long as the total power consumption does not exceed the above limits. If the limits are
exceeded, the LAN ports are prioritized so that LAN port 1 has the highest priority. For
example, if all ports are used and the total power consumption is too high, port 4 is
shut down.

Power cycle unit in order to regain PoE functionality if is has been lost due to tempo-
rary overload.

In case of power hold-up (failure on input power), PoE will be turned off.

Pinout

The figure and table below show the connector outline and
pin assignments.

LAN connector pinout

Pin number Pin function RJ-45 female connector

1 2345678

TxD+ input (positive PoE) [TTTTTTT

TxD- input (positive PoE)

RxD+ output (negative PoE)

L

not connected

not connected

RxD- output(negative PoE)

not connected

OINOO| OB W|IN|—

not connected

Connecting the IP Handset

To connect the IP Handset to the Communication Unit, refer to the Installation Manual
(IME-57050) enclosed in the IP Handset.



5.7.5 Notice for network connection

5. HARDWARE INTERFACES

With a hub(s), FELCOM251/FELCOMS501 can establish a network configuration. If the
hub(s) is connected in loop form, the FELCOM251/FELCOMS501 may not function nor-

mally.

Never connect as follows:

Communication Unit
FB-2001
FB-2001-F19

LAN  LAN

Communication Unit
FB-2001
FB-2001-F19

LAN

Communication Unit
FB-2001
FB-2001-F19

LAN

Hub

[Hub 1 set]

Hub

Hub

[Hub 2 sets]

Hub

Hub

[Hub 3 sets]

Note: If you install a switching hub that does not have an automatic function to distin-
guish straight/cross (MDI/MDI-X) connections, you will need to select a proper cable:

» Use a straight connection cable for an MDI to MDI-X connection.
» Use a cross connection cable for an MDI to MDI or MDI-X to MDI-X connection.
Generally, it is advisable to use an auto MDI/MDI-X switching hub.
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5.8 Discrete I/O Interface

5.8.1 Overview

The Communication Unit has an I/O connector with configurable inputs/outputs. Con-
nect an external relay to the input connector.

The connector is a WieCon Type 8513S connector.

5.8.2 Pinout

The figure and table below show the connector outline and pin assignments.

WieCon Type 8513S connector

SISENAEEELE

2 3 4 5 6 7 8

Discrete I/O connector pinout

Pin no. Input/Output Connection
- NC

Output ERROR_OUT

- NC

- NC

NC

- NC

Output DC _OuUT

- NC

O N| OO BWIDN—~
1
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5.9.1

5. HARDWARE INTERFACES

Peripheral Equipment

Telport extender (Option)

Telport extender FB-3002 provides extended telephone ports.

Wiring

1.
2.

Make holes in the

Loosen the two binding screws then remove the case from chassis.
Make a slit on each grommet to pass the cables.

A —Make slits in the
grommet to allow

grommet to allow cable entry.
cable entry.
Modular cable TTYCSLA-1
grommet cable grommet
3. Pass a modular cable from communication unit through the grommet and then

© ® N O

connect the Phone/Fax1 port on the board of telport extender.
Pass another modular cable through the grommet and connect Phone/Fax2 port.

Pass a signal cable (TTYCSLA-1, local supply) through the grommet and then
connect to TEL1 terminals.

TEL1/3, TEL2/4
Make a slit for from the left
passing the
cables

Cable tie

Telephone

modular cable .
Telephone terminal

TEL1, TEL2, TEL3, TEL4
from the left

TTYCYSLAA1

Connect three signal cables to TEL2, TEL3 and TEL4 ports as same as step 5.
Fix the cables to cable clamp with cable tie.

Attach a modular jack box onto another end of each cable.

Attach the case to the chassis then fasten the binding screws to secure.
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5.9.2 USB-RS232C converter (Option)

USB-RS232C converter FB-3003 provides a RS-232C port (Dsub-9P) for PC or other
equipment.

Wiring
Loosen the two binding screws then remove the case from chassis.

2. Make a slit on the grommet to pass an USB cabile.

Pass the USB mini-plug of the supplied Micro-B cable through the slit and connect
to the USB port.

4. Fix the cable to cable clamp with a cable tie.
5. Connect a RS-232C (Dsub-9P) plug to the RS-232C port.
Fix the RS-232C plug with fastening the screws.

USB Connecter

Make a slit to pass
an USB cable

Cable tie

RS-232C Connecter

Dsub-9P connecter

7. Attach the case to the chassis then fasten the binding screws to secure.

5-10



6. STARTING UP THE SYSTEM

6.1 Using the SIM Card

6.1.1 Inserting the SIM card
The SIM card is provided by your Airtime Provider. Insert the SIM card as follows:

1. Turn the system power off.
2. Open the SIM cover in the left side of the connector panel.

3. Insert the SIM card into the SIM slot.
Place the card with the chip side facing up as shown.

. Press gently until it clicks.
5. Slide the lock in front of the SIM card.

6. Close the cover for the SIM slot.

6-1
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6.1.2 Removing the SIM card

Note: When the SIM card is removed, you cannot make calls or start data sessions.
Only emergency calls are allowed, and only if permitted by the network.

Remove the SIM card as follows:

Turn the system power off.
2. Open the SIM cover in the left side of the connector panel.

3. Slide the lock aside.

5. Remove the SIM card and close the cover for the SIM slot.



6.2

6.2.1

6. STARTING UP THE SYSTEM

Powering the System

Switching the Communication Unit on

Using the power switch

Note: If you have the 19” rack version of the Communication Unit, you can use the on/
off switch in the front panel. See "19” rack Communication Unit: Using the front power
switch" on page 6-3.

To switch on the Communication Unit, use the On/Off switch in the connector panel.
It normally takes approximately two to four minutes for the Communication Unit switch
On and be fully operational with a Satellite Lock. Note that this time may vary.

19” rack Communication Unit: Using the front power switch

If you have the 19” rack version of the Communication Unit, make sure the switch at
the back of the unit is turned on, then flip the switch in the front panel to "|" to switch
on the Communication Unit.

It normally takes approximately two to four minutes for the Communication Unit switch
On and be fully operational with a Satellite Lock. Note that this time may vary.

/A CAUTION

When the system is powered on, stay clear
of the antenna! The antenna emits radio fre-
quency energy, not only when the system is
used. Always keep a minimum distance of
1.3 m from the FELCOM501 Antenna Unit
and 0.6 m from the FELCOM251 Antenna
Unit.
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6.2.2

6.3

6.3.1

6.3.2

Using the ignition system

Normally the ignition function is not used in maritime installations.

If you have connected the ignition system of your vessel to the 1/0 connector, you may
leave the power switch in the “on” position and the Communication Unit will switch on/
off when you start/stop the engine of your vessel.

Note: If you have the 19” rack version of the Communication Unit, you must leave both
power switches in the “on” position to make use of the ignition function.

You must set up the ignition function in the web interface. For further information, see
the Operator’'s Manual (OME-57050) for the FELCOM251/FELCOM501.

Switching the Communication Unit off

To switch off the Communication Unit, change the position of the power switch again.

Note: Wait at least 5 seconds after power off, before trying to power on the system
again.

To switch off using the Ignition function, leave the On/Off switch in the connector
panel in the On position and turn off the ignition.

Entering the SIM PIN for the Communication Unit

Overview

If your SIM card requires a PIN, you have to enter a PIN to use the system. You can
enter the PIN using the IP Handset or the web interface.

For information on how to connect the handset or computer you are going to use, refer
to the Operator's Manual (OME-57050).

Entering the PIN using the web interface or IP Handset

If your SIM card requires a PIN and the PIN has not yet been entered when you start
up the web interface or IP Handset, the start-up page will be the PIN page. Enter the
PIN and click OK.

For further information on the web interface, see the Operator's Manual for your FEL-
COM251/FELCOM501 (OME-57050).



6.4

6.4.1

6.4.2

6. STARTING UP THE SYSTEM

Operating the system

General use

The Operator's Manual for the FELCOM251/FELCOM501 describes general use of
the system and all the functions of the web interface. It also contains a brief description
of how to use the IP Handset with the Communication Unit.

User interfaces

Overview
The main user interfaces for operation of the system are

+ the built-in web interface using a computer with an Internet browser
 the IP Handset

Built-in web interface

The built-in web interface is used for easy configuration and daily use. You access the
web interface from a computer connected to the Communication Unit, using an Inter-
net browser. No installation of software is needed.

For further information on the web interface, refer to the Operator's Manual (OME-
57050) for the FELCOM251/FELCOM501.

IP Handset

Apart from the standard functions of an IP Handset, the IP Handset contains a display
menu for the FleetBroadband system. For further information on the IP Handset, refer
to the Operator's Manual (OME-57050) for the FELCOM251/FELCOM501.
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7. TROUBLESHOOTING

71 Status Signalling

711 Overview

The FleetBroadband system uses event messages and light indicators to display the
status of the system.

7.1.2 Light indicators

You can check operational status of your system with a quick glance at the status
LEDs, located on the communication unit.

Terminal

| Antenna

=

ele.:-0)e

Communication unit LEDs and status indications

Status

LED behavior and color

Error notification

Warning notification

Software update in progress

sec intervals - Yellow

Power Terminal ‘ Antenna

Immediately after power is Both off
applied
Startup (first half) Flashing at approx. 0.3 Off

sec intervals - Green
Startup (second half) Both flashing at approx. 0.3 sec intervals - Green
Searching for satellites Both flashing at approx. 2 sec intervals - Green
Tracking satellites Flashing at approx. 2 sec | Lit - Green

) intervals - Green

While registering Lit - Green Flashing at approx. 2 sec | Lit - Green

intervals - Green
Registration complete Both lit - Green
Shutting down Flashing at approx. 0.3 Off

Both flashing at approx. 2 sec intervals - Yellow

Both lit - Yellow

Both flashing at approx. 2 sec intervals - Blue
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71.3 Event messages

Display of event messages

The Communication Unit can detect events during

+ POST (Power On Self Test)
- a self test performed at every power-up,

* PAST (Person Activated Self Test)
- a self test performed when you click [Help service], [Diagnostic Test], then the
[Start] button in the Web interface, or

* CM (Continuous Monitoring)
- continuous monitoring while the system is in operation.

When the Communication Unit detects an event that requires your action, it issues an
event message.

When your Communication Unit issues an event message, the Terminal indicator or
the Antenna indicator in the LED panel on top of the Communication Unit signals the
event, according to the tables Terminal indicator and Antenna indicator in the previous
section.

&) Power & Terminal {) Antenna

T T

You can see the active event messages in the web interface by clicking the warning
symbol in the icon bar at the top in the web interface.

All events are logged in the event log. For information on the event log, see
section 7.2.2.



7.2

7.21

7.2.2

7. TROUBLESHOOTING

Logging of Events

Troubleshooting report

The troubleshooting report contains information relevant for the service personnel
during troubleshooting. When contacting FURUNO for support, please include a trou-
bleshooting report.

To generate the troubleshooting report, access the web interface. For further informa-
tion on the web interface, see the Operator’s Manual (OME-57050) for the FEL-
COM251/FELCOM501.

Event log

The event log holds information of all registered events in the Communication Unit or
Antenna Unit that are also shown in the Antenna and Terminal LEDs on the Commu-
nication Unit.

The log includes the time of the occurrence, a short description, location of the error
etc. This information can help troubleshooting errors in the system. You can see the
event log in the web interface. For further information on the web interface, see the
Operator’s Manual (OME-57050) for the FELCOM251/FELCOM501.
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APPENDIX 1 GLOSSARY

A

ATC Auxiliary Terrestrial Component. Hybrid satellite terrestrial systems that use ter-
restrial repeaters to combine the wide area coverage capabilities of geostationary
or low earth orbit satellites with urban coverage and in building penetration pro-
vided from terrestrial networks.

AWG American Wire Gauge. A means of specifying wire diameters.

B

BGAN Broadband Global Area Network. A mobile satellite service that offers high-speed
data up to 492 kbps and voice telephony. BGAN enables users to access e-mail,
corporate networks and the Internet, transfer files and make telephone calls.

c
[ CM | Continuous Monitoring
E

EIRP Effective Isotropically-Radiated Power. The amount of power that would have to
be emitted by an isotropic antenna (that evenly distributes power in all directions)
to produce the peak power density observed in the direction of maximum antenna
gain.

ESD ElectroStatic Discharge

G

GPS Global Positioning System. A system of satellites, computers, and receivers that
is able to determine the latitude and longitude of a receiver on Earth by calculating
the time difference for signals from different satellites to reach the receiver.

H

HF High Frequency. The frequency band between 3 and 30 MHz. Used for medium
and long range terrestrial radio communication.

|

I/O Input/Output

IP Ingress Protection. An international standard which identifies the level of protec-
tion equipment has in order to prevent foreign object intrusion. This standard cov-
ers both fluid and air-borne particles. The “x” in an IP rating indicates that
equipment does not have protection for the abbreviated item; for example, “IPx4”
indicates that equipment has no water-proofing.

ISDN Integrated Services Digital Network. A circuit-switched telephone network sys-
tem, designed to allow digital transmission of voice and data over ordinary tele-
phone copper wires, resulting in higher quality and speed than are available with
analog.

K

[ kbps | kilobits per second
L

[ LAN | Local Area Network

AP-1
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P

PAST Person Activated Self Test. A test similar to the POST test, but activated by the
user. The PAST causes the system to reset.

PIN Personal Identification Number. A secret numeric password shared between a
user and a system, used to authenticate the user to the system.

PoE Power over Ethernet. A standard for combining power supply with transmission of
data over the Ethernet. The source unit "injects" power into the Ethernet cable and
the power is "picked up" at the connected device.

POST Power On Self Test. A test sequence that runs every time the system is powered
up or reset.

R

RF Radio Frequency. Electromagnetic wave frequencies between about 3 kilohertz
and about 300 gigahertz including the frequencies used for communications sig-
nals (radio, television, cell-phone and satellite transmissions) or radar signals.

RFI Radio Frequency Interference. A non-desired radio signal which creates noise or
dropouts in the wireless system or noise in a sound system.

S

SIM Subscriber Identity Module.The SIM provides secure storing of the key identifying
a mobile phone service subscriber but also subscription information, preferences
and storage of text messages.

SSB Single Side Band. A means of communications at sea. The range of SSB is up to
several thousand miles and calls between yachts are free. Some stations allow
telephone calls, email and some basic Internet services over SSB radio.

T
TNC Threaded Neill-Concelman. A type of RF connector used for terminating coaxial

cables. The TNC connector is a threaded version of the BNC connector. The con-
nector has a 50 Ohm impedance and operates best in the 0-11 GHz frequen-
cyspectrum.

AP-2




JY—prJAO—FN\VFORXRT A

#st FELCOM251/FELCOMS01

RIREMEE

REICBEHEOWEEL DI e i
I & 2N - - iv
- - Vi
18 YRATLADOERI=Y b......... 1-1
1A B e 1-1
12 BEHEIZY R e, 1-1
1.3 FELCOM501 A7 YT+ 3= b........... 1-2
1.4 FELCOM251 B7 T+ a1=vY b............ 1-2
15 NYREY M/ JL—FKIb e, 1-3
20— | L by 241
20 BRI oo, 2-1
22 FUTFIAIZY FOEBEE ... 2-1
23 FrTFAZY FOBMIT 2-11
24 BEHMMI=Y FOERBHE................ 2-23
25 @EHEEI=yY FOERSTIT (ELE/
BHNTEBERDIZE) o 2-24
26 BEEFEI=Y FOERMFIT (194 2F
FVIVEBERDBZE) o 2-27

27 BEHILEFEOBRMT (#7723 y) ... 2-28
2.8 USB-RS232C LTz OWMft+ (T3 V) 2-29

29 BEEHE (A T3 ) i 2-29
210 FAXEE (XA F23Y) e, 2-30
211 BERIV (AT ) e, 2-31
3E EBROER .. 31
31 ABIER oo 3-1
32 BRT—TILDETE oo 3-1
33 BT o 3-4
4AE 7—RXIRFFHRE..oocvvenene 4-1
41 FT—ZADBEB oo, 4-1
42 MADOEREBEVATL e, 4-1
43 MRAAREDT —RIZDW T 4-3
4.4 HBOEMBE .o, 4-4
45 T—RAOREFE EMRDFE) ... 4-5

46 T—ADODREBEFE (7ILZHROEE)... 4-6
47 T—ADOREFE (FRPRDIEE) ... 4-7
48 T—ADREBEFE (KERDEFE) ... 4-9
49 T—RIRIZTDOWT o 4-10
4140 RE T oo, 4-12
411 BRI ..o 4-12
5E EHAMUA—TIA R 5-1
54 TR B oo, 5-1
52 FUTFTAZYREDER o 5-1
53 DCEBRAN oo 5-2
5.4 T —RUEF oo 5-4
55 FFOSBEE/FAX EDEH oo, 5-4
56 USBAUB—TITAR oo, 5-5
57 LANA YR —TITAR oo, 5-5
58 FERAI o, 5-8
59 AT a U HBOBER ..., 5-9
6EF SRATLDEE..crrrerereene 6-1
6.1 SIMA—FDEA /B L oo 6-1
6.2 VRATLODERFEA .o 6-3
6.3 SIMA—KDOPINI—K%ZAHNTS........ 6-4
6.4 VRATLDEBIE oo 6-5
TE FSTLVa—Fa42Y . 71
741 RATF—BRART oo 7-1
72 ARYKROY e, 7-3
BE1 AEE .o AP-1
VACIE D2y ) B S S A-1
1 S D-1
R oo S-1

HHESHRAH

www.furuno.com
AYZAT RSN TODHE  WRE(E, —RICEBEFEA—D—DEEREE - (EEETT,






N BEZBEFENNEEL DI

AEEOBAE, (RSF, BERAT O BRI, UT®’&%M?%#D<ﬁéwOﬁ%@ﬁﬁﬂ%b@
WIGE . AOREE, B BIOHEHOLZRREBICENT 2NN H Y 7, AZEORARFIC
BEOPTICAA R b= Z LICEK L TA L DBEEICONTL, YtxEEE2A Vi
FTOTI TR S,

ZLE5KX)L

EX DL S ~ L%, SRS S )L TT, FULRAES TV A
Il 72T TS U, kA OB G ) £, Sss

TrTrha=y bOBERIE, A7l ERE LES, O, Ty T asy MR
DVFEDE FRICHERELZZTLRENH Y £, @ETIE, Tillidd 5 HaEL
WIS D 72N K DI LTSSV,

FELCOMS501 O4 « Ho/NZ2RET, 1.3m TF, 2oL x| HhHE
NEFEZ 10Wm? (2720 4, £io, BHAEIBEN 100W/m? 12725
FEBEIZ. 7o T F 3% A5 0.4m OETT (RX—JDXER),

(@)
WARNING
13 METRES

FELCOM251 O34« /N2 EEEX, 0.6m T3, D& &, HEE

JVEEEIT 10W/m2 12720 £, F72. HE BN 100Wm? 12725
FRBEIZ. 7o T F 3% 5 0.2m OB T (RX—DXEE),

(@)
WARNING
0.6 METRES




FEIZHFELW=L=HIC

T,

A9 O RR ST S B
COEERNICITHEREFTSHNE,

TE iR
FELCOMb501:
1.3m, 10W/m?
"_. (0.4m, 100W/m?)
FELCOM251:
0.6m, 10W/m?
(0.2m, 100W/m2)

FELCOM501:25°
FELCOM251:60°

M7 T+HH o DE/INEEE

oL —2—7 T FOREREELUNIC, AEOT T F o=y hEEE LV T ZEN
(2-3 R—=UBM), B Z MR LARWVSEES, MEORRICARY £9,

aAVINRE B =

A=y k =HED VKR BAEa IR R
HEEH#E==> ~ (FB-2001) 0.3m 0.3m
BEH#E==> ~ (FB-2001-F19) 0.3m 0.3m
77 Fa=v | (FB-1501) I.Im 0.65m
77 Fa=v k (FB-1251) 1.25m 0.8m
FAX 2£&E (FAX-2840) 0.80m 0.50m
Eaif% (ODA1183/1185-1N) 5m 5m
EHE~UL (FB-3001) 0.45m 0.30m
WEahPRLIRA  (FB-3002) 0.25m 0.2m
USB-RS232C £ #igs (FB-3003) 0.25m 0.15m
H—EX

HaH S ERNEIZ AL 72 VN T 72 &, BEZRNER DO Y — B AE 1L, RSP OEK 2 FF o 7=
EEEOLITH ZENTEET, b UER LGS, BRI RINE R D ENHY £
7,

BHMTH—EXR [ABEEXEZTDLENC &

T— A AR, B TR Z &, FR EORARIT, AL E S U fifE A 7R
EDMT2 B L9010, BIMTIEE LW TL 7Z& 0,




REICHFELNW=ELE=HIC

—X M) | E[Z =
REBORNDRHHT2D, HFEIZT —AZ2H-> T 7Z3, BEH#E=z=y MI, E7—R1Z
B L T &V, T—2ADOEFIZHONWTIE, AEOHRICHES T EE W,

=T IVDOEERKD AT 5720, K — 7 VOIERIIITORN T 72 S0, 815 il
=y hET T =y MO —T M ONWTIE, RBIZSUTEET D Z EIEAHETT
W, T NVOEFEREEZZBE L THER L T EEN,

7YV —=RTR—= R RURAT ANOTRTOERT—7 VL, =/ FREINTWAH T,
RN DEBEZIFIZ K 2o TWETN, ACEIFR 7 —7 NV EW_RTr—7 VR ETTD
RNTLZEW, RO PEDOFRIAIZ R D £77,

FEREHIZDONT

WERIE ==y s ANERMAFRIL, DC12-24V  (-10% ~ +30%) . 14-5.5A T9, F7=. HLH)
RED B — 7 BEfield 20A A3 (DC24V IKf, Sms &) T,

DC EBRAZANTEXR WAL, 73 a0 ACDCEFRL=y FNEHEH LTI,

AN, 22—V =N L0 W L7200 TEDEMIEH 0 A, RO B x—13,
FEXHZEL D SF S 72T L 72, NEBER S O ASHLOFRIE 1L, IRSF AR OB & R o T AEEE O
FITH Z M TEET, BN ORSFARIEIX, 1EEINCERZE 0 . RIS @B E
TRWZ L 2R LTS 7Ea N,

LFEREDEERHZERLESGE, REMRNSELGTYFET,



AT LR

FELCOM501

ToTFraizvhk
FURUNG® | g 5

FELCOM251

r BRI oRAE

 FAXEBEIT ! FB-3002
| 7oy B

'
'
'
4
.....................

D FAXEBEIL
P 7FOY B

e | FAXEEELI |
BES@LIZoN | e P s 7T LT AR
FB-2001 P L EAaE)

— """.j]/ """" ~———@ DC12-24V
NER T S5—Ls----! RT3SP1-12V ! { AC/DCEFL=vF
i (AY34001) } 406080A-FUR-001

] LEEE
NUREYh HL—KIL Lo =4 2!
FB-8001 o i B
. p—
) ryrer
sz i | i pemmmmmmmeet teeees @ AC100-240V
To5—L/AR)L a2 ' oo
FB-3101 i ; i i poTmmmenemcs -7 AC100-230V
5 E i i : + AC/DCEIR [ ®
= i | PR-241
[ e
i | i
==52aczmmmmmnnaafiaad i i USB—RSZ3203“Z@%§
i ' FB-3003
NREYR RYbD—OHER- - b : 2
NIREYS YT —DHEE - /
o —j‘l
azvk AT3
FoFFAoob |RR~ORBER -
ZToMDI=yh |BRREIALORERE | ... ;;7’/3‘/&7“:@5,%1113%@&




T T =y b

s BEHEHI= Y
N Rty b
o« 7 T — LK)V

« USB-RS232C Z=#ign

EIN

H#EE )

HEES

THEES
HEET
HEE )

: 20A (24V 5ms : FCEhEE)
: f% K 150W (FELCOMS501)

K 133W (FELCOM251)

. e K 56W (FB-1501)

Rk 39W (FB-1251)

: B K 30W
. Fx K 6.49W (PoE Class2)
. B K 3W (PoE Classl)

D BK 2.5W

AT LI



FERRER

7 5
&% X I—F&EE | HE ik
75 FB-1501 - . FELCOMS01 . TH 1=
=y k FB-1251 - FELCOM251 . TH )&
1 I FB-2001 - . B BERNT SRR, AR
2=y K FB-2001-F19 - 19 A F T v 7 EfFttkR. THAHE
Ny R | FB-8001 - 1
TFRE CP16-04200 000-015-931 8D-FB-CV #—7 /L | 30m
CP16-04120 000-015-865 | 1 | (A= %) 40m
CP16-04210 000-015-932 50m
CP16-06500 000-036-240 || FB-1251/2001 A TR — R
CP16-06500-SEPARATE | 000-037-510 A AR A
CP16-06600 000-036-241 | | FB-1501/2001 A — ATl
CP16-06600-SEPARATE | 000-037-511 A IR A
CP16-06801 001-537-170 | 1 | FB-8001
@i FP16-03100 000-036-239 | 1 | FB-8001 /H
J 3¢
A B a—F&E ikt
TS5 — AL FB-3101 -
Ny KBy R FB-8001 -
AfE~r FB-3001 - 7 ) u 7R
T RE AR ILTRAR FB-3002 - RI-11 7#— 7L 2 KfL &
USB-RS232C Z#ags FB-3003 -
FAX M8 FAX-2840JP -
AC/DC &= k | 406080A-FUR-001 -
AC/DC EJR PR-241 -
e ODA1183-IN 000-037-339 | £ [-ifsbl
000-037-340 | B} 2 {7
ODA1185-1N 000-038-232 | £ |-ihfsstl
000-038-233 | BEfkh g 7oy
n—¥ v k OP16-8 000-043-272 | MJ-2S
Ry 2a—F vy h OP16-10 000-043-278 | Ry v AX AT
AL T —F v K OP16-11 000-043-279 | H A & A 7
T2 T—a—FK OP16-79 000-037-830 | MJ-2S, 3m =2— K, JE&EG T
rS L% OP16-70 001-196-750 | FAX-2840JP I > &
FHF AL R OP16-78-1 001-537-430 | FELCOM251 fii
OP16-78-2 001-537-440 | FELCOMS501
T4 hay OP86-11 001-594-450 | PR-241 ¥
r—7 UM (LAN) | MOD-Z072-020+ 001-167-880-10 | i =1 % 27 % f+f 2m
MOD-Z072-050+ 001-167-890-10 5m
MOD-Z072-100+ 001-167-900-10 10m

Vi




B

A LB a—F&S HE

r—7 1 (LAN) FR-FTPC-CY *10M* 001-240-510 | 3 U A AR X 10m
FR-FTPC-CY *20M* 001-240-520 | =7 Z ML 20m
FR-FTPC-CY *30M* 001-240-530 30m
FR-FTPC-CY *50M* 001-240-540 50m
FR-FTPC-CY *100M* | 001-240-550 100m

r—7 LHL (Bl | 12D-SFA-LITE-CV 001-235-960 | 7> 5 F 4 —7 /L. 100m

TH CP16-02703 004-446-500 | [Alfh==r 7 # (N-SP-12DSFA)
CP16-04131 001-067-310 | [Alffh == 7 # (N-P-18U-CF, 2 fl)

axy X CP03-28901 008-542-460 | 27 —77 7 (2 f#)

CaAfr Ry s R TL-CAT-012 000-167-140-10 | LAN 7 — 7 Vit £

JL— AY34001 001-537-480 | /) —< L7 u— RS

KoLz =vw | DR22J 001-344-250 FAX-2840JP H

cF—H—FY v TN27] 001-344-260 | FAX-2840JP H

B3 4 o — 16-023-5501 001-493-320 | FB-3001

7T ET A 16-025-5508 001-537-470 | FB-1501 fH

~A vy hFy k| 403742A-920-FUR 001-541-620 | FB-1251 A

REHMT A b L — 406080A-001-FUR 001-541-610 | 406080A-FUR-001

T—ZAF v |k S-67-127570 001-543-970 | FB-2001 fH

Pt SP16-02000 001-593-130 PSU it =—X (AC &I, 2 {#)
SP16-02010 001-593-140 PSU it =—X (DC &, 2 1#)

Il B3 OMJ-57050-* 000-195-887-1* | FELCOM251/501 I, Fn3C
OME-57050-* 000-195-888-1* | FELCOM251/501 . #&XC
OMC-57051-* 000-195-889-1* | 75— A <3 L. Fidsfa

vii




A0 ES

: O)‘/\O_“?/\‘Vi§ El w@ﬁ—o

viii



15 VATLADERI=Y K

1.1 H=E

R AT AORAMEL~ =y NI, @EHEH2=y b, 7T F2=y b BIW
N Ry FTY

7 7=y bE, FELCOM251 fl & FELCOMS501 1o 2 ffifi & 0 £,

1.2 AEFEEHI=Y

WBEGET=y M, K27 20 R§HL=y T, 2—PF—( X —T =
AARKEEDOT T Eu—BEEHOME (Bifoyaril) LoEEE

FOET,
WEHE = ME AR/ BB ER & 19 1 2 F T 7 4RO 2 FRE0
IR B D 5,

194 UF 5 v EHEEH
BEHELI=y M., FEr—7 120 L TT7 T F2=y FZ DCI8-29V DEJH
A L E T,

F7-. AT DCI2V BL U DC24V OEJRASNTKHE L TWET,

1-1



18 VATLADERELI=Y

1.3 FELCOMSO1 A7 >T7F7a31=v k

FELCOM501 D7 v 7= bk (FB-1501) I3MERENRIDIBE T > T F T,
RF HINED A X T A4 XT o 7F, TorrFHlila=y +, BLXOGPS 77T+
THER SN TWET, 1 ~/L% > s BGAN (Broadband Global Area Network) A
TLAEHOT TS TY, Trorba=sy MelEfEe =y NEOTRTOMHE
X, [l —7 v (T T For—70) 2R LTTbILET, A, L R—AT
REINTHET,

FB-1501

+— KiRERF1—T ———>

1.4 FELCOM251 7 >T77231=v k

FELCOM251 D7 > 7)== I (FB-1251) 13, HWEEVOBRT 7 T
T Ty T Fa=y b E@EREL=y NHOTSTO®EE, A —7 v (7
YTFT=TN) BRLTITERE T, AR L P ATRES N TONET,

FB-1251



1.5

1.5.1

1.5.2

15 L7 LAOERL= Y
N>Rty NI O0—FIL

N EFEy b

AHEE, Ao Ry b LTORARBIER TR, 7 —
T a— RN RUATLAHO2——A X —T =2 — A%
Hiig LCE 9, LAN EEfiic K- ClfEHf=>=y b Li@E%
1TTWET, F7-. AHEiX PoE #3% (Power over Ethernet) (2%}
JELTWA T2, BfEflH—r=> F2 5 LAN 7 —7 V% L
TEROMIEE T ET,

N REy ROBEHNZOWTIE, N> ey MO E O R i
FEEE (IMJ-57050) &ML T 72&EW,

JL—FIL

7 L—RuE, N Ry NHAOEEHRTY, 815 HE
2=y kb Y Ry h~OERMAS (PoE) % Hiik
LET, ZJL—FKuenr Fey ML, A—a— KT
s, 7 L— R @fEHEo =y ME, LAN 7r—
TNLTHESR S NET,

1-3



18 YATLADERIZ=Y

: O)‘/\O_“?/\‘Vi§ El w@ﬁ—o



2 =

2.1

2.2

2.2.1

B4 17

148

7V —hFr7a— R RURT LD, TN EENTWD Z & 2

MLTLIESNY,

o WEHIMM=> F (FB-2001 % 7-1% FB-2001-F19)

s TrT =y b

e " REw R/ ZL—FK/ (FB-8001, H—/L2— Rf}X)

o BRI —7 v

s TUTT =T

« LAN 7r—7 1
o Fll4%

(FB-1501 % 7-1% FB-1251)

SR IR N AE L TR WDER L TL &0,

) NV FREY RBEUY L—FRILOERBAEIZOVTIEK, N> Rty MIHED
ZEHEFE (IMI-57050) #8BLTLEELY,

ToTHA1Zy FOEHFRRE

EEMIZOWNT

TyTFa=y M,

HRRTHOLELTRRETE 2 L1,
-25° Lk +90° LU (FELCOMS01 D356) . F 72134/ -60° LA_E +90° LI

RN BT

(FELCOM251 D) D& A A A—LE T, EF0RELX -, FE&iEn
WD DA S 72N E DI L TLEE W,

13

FOWREL, EHRPORESIRT T Fa=y ML OHHHZEY £, £
T T Ty FHUL B ORI 3° RIEIZe D X912, HREEA RS L

TLEEW, TorTrta=y b EER E ORI OWTIE, REEZSRLT

<TEEWY,
B ERE ERPOKES
3m 16cm
Sm 26cm
10m 52cm
20m 104cm

21



2F W

222 MWMHEBEAZBEIZDNT

FELCOMS501 : 7> T F =+ NI, 22dBW D% ikt E /1 (EIRP) % Hd L
FT, £, HEEIIN 10WmE 1272 5 /N2 2R 1.3m T,

FELCOM251 : 7> FF ==~ ~Z. 16.1dBW DA% St E S (EIRP) % Hust
LET. F7-. BEEHN 10Wm? (270 5 F/N 2R 0.6m T,

AT,

A0 ST SR B
COERURNICITIERISEF LR E,

(1ow/mMi5E D) /

BINEEIRE:
A FELCOMS501:

1.3m, 10W/m?
FELCOM251:
0.6m, 10W/m?

= RINELIREE

BAENEE FELCOMS501 FELCOM251
100W/m? 0.4m 0.2m
10W/m?2 1.3m 0.6m




2.2.3

2E Hftit
FiHIZDNT

BE

TroTFa=y hOEZEMREEHEET HI20, L—F—CmE N & ST 255
7T (oA ety KT T FED) D, TEDLETEEN -GS R
LTSN, L=F—=0bOMSERIT, AEOMEORRIZH 2D £9,

KO T T o=y FAKRYL, o7 T FICEEERIFLET, Ao~ Yy
T T RGPS ZEMOFIZIE, 7V — T a— RN RURT DT T F
LDOREERICEELZZITTVHOLHY £97,

L—4—

LS —=T T EAREOT T =y NEOR/NEBEE EREICERT DI &
TEEHA, VL—F 2o THEEE, EENRY—r, BEE. BLIOILVRE
RENRLDHIZHTT, o, V=X DO~ A, TvF¥, BILOZEOMOKE
EMNO DRI IR Z EHHEBDO 1 5T,

Z—x, BEOKEE — AN E £15° OEE L — MMEE FFORTE ©— A % ikt
Li# L= =L OFWEZ T RNE T, ETFR15° O Lr—&—— A
WALRNWE ST mﬁ®ﬁﬁiu%®mﬁ%%ﬁgbf<téwomﬁﬁwﬁ%
LT, VL—F—T o777V = 7= KK RUVRTLDOT 7O
BB THIENTEET, 20D, KEOT T Fa=y ML —X—T
TF Ol ATHRET L2 5E1E, B EOEKELZ LD XS RECwMD L HITL
TL &N,

R d 5/M5°
L—5—

&/M5°

2-3



2F Wt

L—F—L DiEE

L— =T T FMOAREOT T =y O L R—AFEE TOR/NTAIERE
(d) &, V= =R, B FEHDICIoTREY £7,
R /S /Ry R —Z =D/ PRI Z R L ET,

WX, XN

FELCOM501 FELCOM251
EEHN d (MA15° | d (IMFAE60° | d IPFHE15° | d (1A 60°
BRER) RiER) RER) BRER)
12kW 0.8m 0.4m 0.8m 0.4m
25kW 2.4m 1.2m 2.4m 1.2m
50kW 4.0m 2.0m 4.0m 2.0m
CYAWVAN
FELCOMS501 FELCOM251
EEHN d (MAE15° | d (MFAE60° | d ({5 30° d (fFA 75°
BRER) RiER) RER) RER)
30kW 1.0m 0.5m 1.0m 0.5m
60kW 2.0m 1.0m 2.0m 1.0m

C /3> K (4 ~8GHz) Oi/NFRBBELZ, X N RERLTY,

L—=5—hoDFiH

w/ANEFA IR A R LTS

£,

e
¥

IHBEGRADZENHY £, R

A 100m OEIPHNICH D X N RL—& —
)
BRRKEL 72 £7,

ZEBENBIFCTHH5A1E. SNR IZEED

boo R DR Z 5 S SR D -T2V |
EfoB X o7z &

ARANBRELZD |

TYT =y b

HEEENT

Hefwoe 1R

TNZ LR LTS EE Y,

3. AEOBERRE 21T,

,—,Eﬁ

f

TH, AEITIL —F =D TFHELZIT 505G

B E RFIZ SNR (B 75
v b= — ORI Em L E I

X

B> THRHCHEIZIS Y £8
I O . 7R
SR AN EﬁﬁﬁﬁﬁwﬁAi BEOKETH-TH, K
BEOBEMHRENME T T2 0830 £9, BEMEMETIT S L,
TEpl ot LET,

SNV RL—F—0OHaE, B/ FREMAHRTIT, Ao
WG EE A,

B IR(ERFIC

L — & =5 DOT N

yiRY: 2 %))

FEhIEE



2F Bt

AN FEE

HEEZRELTL—Y —D oD FFEZ TV
WEBRDHNSIHEETH., &/NEFBEERE (d) DEEE
RIZAEEDOT T 1w EERLENE,

oA o=V Y N TFOTTFHODIREE
oA ~nty 7T FBIE, AR 10m DL EBEN7-5GnciE L T 72 S
A

10mLl E
el ey N [ — /
FB-1501/FB-1251 A ILH Yk
(XIEFB-1251)
GPS =t

W, GPS ZEMB A DT 7=y MIITWEHT (B — AP - Im FREE,
B AEFHN A — b V) ICEHIN TV TH, EFICEELE T, =L,
M9 % GPS ZEHIC K- Tid, 10m BN -GN E L COLREE 2T LD
0 ET, S TR, EMEMREZTT> T, GPS OEMENREE - & 2 L TL<
720,

VSAT 7> TT+Hh - DR
MERER TSR T 5720, RO T T F & VSAT 7 v 7 T DO BRI AL 3m LA
FRER L TL &,

FB-1501/FB-1251 VSAT
(K I&FB-1251)

1C

7Y —RTr— RN RURT AL, ATC SR OBENHEEBEZZ T £ A,
ATC (Auxiliary Terrestrial Component) 1%, - >~ /L4 > N CEHT 24k 2RI H L
Te AR BB ENARIE(E 2 AT AT, WEMTTIC A/ ARE SN TOWET,

2-5



2F Wt

4m ST N 2

WD 77 7%, 1000MHz LL F OB HEE ORE T o7 F 6 O/ Nz R L E

7
w
1¢10°
—_—_
1410¢ et
-F"H
.--'""'rf
14103 <60 MHz (100|v/m) ="
_..--"'"'fj
—
..--"‘f _—
100 L
-F"H
.--'""'rf
10 60 - 1000 MHz (10\v/m)
_..--"'"'fj
—
..--"‘f
1
1 10 m
M7 T+ o Oi/MEERE

KEDOT T Fa=y Mpb, ERTEHM LIER 2R L T ZS0,

SXEET

c BREZSISEIT RSS20, M2 GHENZHTICRE L T 230,
Flo, VR—ARERETHEND & ABEOMEREIMET LE T,

« 40MHz ¥ L. O 50MHz O JEBEEH DT > 7 T Bk, IROE/INEEEZ fefk L
TLIEE N,
* 40MHz (DM-200. TS-8572F) : 5m
* 50MHz (7~F = 772 ) © 15m (FB-1501 D7)

40MHz
S
FURUNO 75
5o mu-t
1501 D% 50MHz
FB- 1501/FB 1251
(RIZFB-1501) L]



224

2% Wit
TrTrizy bOXEE

BE

TrTrta=y hOXHE (A M) X, ERENTROERICM 255 MELC
BEFLTLE &,

« FB-1501 ™4 (FELCOMS01) : ARDE £ 23kg, BLO~A N7 TV OEE

« FB-1251 ®¥;4 (FELCOM251) : ARDE & 3.9kg, BL O~ A MEfFIFF > b
DE & 1.1kg

IAEE, KAERFICB W T HIREICEE (K 108kn) 12T 2 5415 L 5 ICEE L T

<TEEW,

FELCOMS501 3 X QY FELCOM251 O 7 7 F = hME, i FiENEnFniz

D ET, B HFIEICONTE, DBEOFLRESH L TN,

FELCOM501 7 > TF+a=w k (FB-1501) DX R b5 DEF(T

1. FoTF1i=y bOXHEDOLE

Kz, TAMISUOERE
LEd,
T T =y MEEORL R
NICBEDET, ~A 7T
WAL MEAH DO R Z7% T TL
230, £, 7T U VORE
135/ 10mm & LET,

2. FoTFAZ Y rETRRLTD
SUUDMIZ, #EI—F W BEMEIM) ZEZTET,
FoTFHr—TILERBTH, IR ISOSORRIZNEHITET,
ToTFA=y FESIZEY TA4IIL7—T L (NP0.5NJ-SNSDFBL) % #%#k
LET,

5. E9TFANT—TINETUoTFHFr—TILEERELET,
HEMET—7ZFEALT. @+ 2DESHEZHAKLELET,

7. RAXMSERILEF4EXR (M10x35) 2FE->T, SRS VPDEIZTUT

FaizZy rFEEELET .
BT AL N EBEMTFRTAEET. 7o 7=y MNEHORL F (R
1) ~OfAE I H/N 10mm, K 25mm &2 5 K9 7eh/ h&2EELTL
7230,

8. RILFERIZO—ILFIZZERLET,

VA N7 T U VOHEHEIZOW TR, BEROATHESL T EE 0,

F) RRRISUDETUTFTAZY RAEMT BESIC. Vr—T Iy UMNEN
CEFHERELTLESW, ZoT Ay bEBRITHEWKSIC, TEBET
ITRTOITYCEEEY LTLEELY,

2-7



2F Wt

2-8

FELCOM251 7 > TF+a=w i (FB-1251) OV R FHfTIT

e vA LUy hEy b (R 403742A-920-FUR) ZfEH L7-88 -
~ A LD biE~ A FESTT S v FOBRICADEE T,
~ A MRATTF Y NI, 1540 0F OME :483mm) O~ A b ~OESHIFIZHE
LET, MBOTI72AF v 7 AV =720 LI2GE1E. RIME  52mm £
TxHs L TWET,

T—AADOERIT. EF4mmIBEDRSA
N—REEFRLT, YBITFEY,

M6 X 16
5 g cemEHT
= | MLJ:8Nm)

€ 10dbs
kL% :8N"m) 1=

© Tt
TS2RAFYHR)—T = FJL%7:30Nm
FFEALLZWNEEE.

HE2mMMETNDTR
MZZ BRI EE TR
154F
(444%:48.3mm)
L~

e VAR LU MRy FEEHALARWES

VAT Ry FEEHLRWGAIZ, M6 ALV N4 KRET VT Fa=y b
JEERIORL R (B FHELE : 1754mm) IZFHAL T, BEELTLEZEN, R
U R (R ~OFFAE S0 R/ 6mm, &K 12mm & 725 K92, R b
DESEBEL T EE,

F) ToTFHaAzZy FEBOKIEENREZENGVELSITEFREL TS,
TUT T =TI EETED, AN T TR EBIT AN, TS axy
AR EERMERHLTIEEN,

IKIRZE R
X SSHRNTE,




2F Bt

<2 %

T a=y FOEEEATIX. MR I EoEY LiREICES STV D
VENHD 9, WL IRT D507 ST ¢, EBiEEAREL TLEE
U,

KO DEATITERED D~ A FA3, FEHALE S L TEL TWET,

EWY A RO RIZIY AT 2 RER B D581, 2-10 XS—=Y B LN 2-11 ~—TV D
REZRMLTEIZWEL TLEIV, R A MR, MEET 7 FIAHTAL
B OME SITEFLE T, A hOWERHEICR Uiz~ A2 hEThHIUL,
30Hz DL oo B A IRE S A 7- L £ 7,

EAREH A ELS 75720, TEHRT~AMER2ZELSTAHAZL2MBELES, b
LS<iFE, AT =RUA Y= 82 LT~ A PZEELTIZE0,

FB-1501

KiEER M/U

S44E (mm)

TARE (m)

F) ToTFAZY FOKIRERZESSALGTVESITEFELTLLE L, FB-1251
DIFEIE, 1=y FESFRRAKIKRENRIZE>TNEY . FHlllE, 2-16 X—2
ZSRLTLESL,

PO N—0z, #EO~ A FE (EXZR) 2250 ToORZFH L TV ET,

F) RADIYRAMRIE, HREDBEOKIETY, 7ILIHDGEIFX, HREDEED
5% RBEOHMEL LTSESLY,



2F Wt

2-10

BV A b BIZEY (1T 56BN O LW AT G T 5256810, AT —00
A Y —ZFEHALTCA NI T U VHBEELTLIEEN, £72, 492 AL T~
ART7T o0l R—=ARICHHEM 2B L TL 728, FELCOM251 D4, ~

A MU MCHHRM NG Eh Tk,

F) AT—PRELGITRAMTHL-TH., TRIEEBBLTHEUVRRICERYfFIFoNT
WBIBEIE, MIENZHIET S EIETETFREA, VIICE>THAICHRS
NEERELEDTR M, RUMIFESEIIZLTLESL, £ LEEBELGIESE.
BT TREBMLTLESL,

YA MR :FELCOMS01 A7 > TF+a=v b (FB-1501) Diz&

RENL, AT =T A Y —BENGAO FELCOMS01 FI7 v 7 F = h O#ESE~
2 MEERLTOET, KEOKIEH TTHLBEL LTEAL, 2 MIEO
JAPHBR B E DR A BE L T, v A P HEZIRE LTSSV,

XA - FELCOM501 oTrFai=- =
5%E (mm) | IRE (mm) | EE (kg/m) wfﬁ&ﬁam{)/ b (m. ?&E&Zﬁ%ﬁ)
88.9 4.05 8.47 0.974 <09
88.9 4.85 10.1 1.14
100 5 11.7 1.69 <10
101.6 5 11.9 1.77
114.3 4.5 12.1 2.34 <12
114.3 5.4 14.4 2.75
139.7 4.85 16.1 4.68 <14
139.7 5.4 17.9 5.14
165.1 4.85 19.2 7.85 <16
165.1 54 21.3 8.65
300* 7.5 54.1 73.75 <27
300* 15 105.4 136.7

* FB-1501 : 7> 7 2=y NEHOAR/NL MRE v TFHELIT.

282.8mm T9, ~

A RAERANL FRE Y FRERL Y KE L 2BT0, X bEkT— =TT
BRY, BRI R EREDHTONS LIS TRLT S,




2F Bt

YA LE - FELCOM251 A7 >TF+a=v k (FB-1251) DiE&

WL, AT =T A v —NEWES O FELCOM251 37 T o=y FOH#fl~
AREERLTOET, RKEOHIEEZH T THLEEL LTHEAL, ~ & MIE®D
JE PR B R DM A R LT, ~ A MFEEZREL T EE N,

<A NESFITFF Y I, 1.5 A4 0 FDO~A N (FME 48.3mm~52mm) ~D T iF 1%t
oL TWET, v A MMEBREWEAIE, Ema T — S—IL LT, ki S0mm
FBREOEHSNHEEZIS AL TF b2 LTI,

YA LE -FELCOM251 A7 > TF+a=v rDIEE

; = BE-RE—A2F TR +E

48.3 3.25 3.61 0.117
48.3 4.05 443 0.139 <0.6
50 3.00 348 0.123
60.3 3.65 5.10 0.262

<0.8
60.3 4.50 6.17 0.309
76.1 3.65 6.80 0.547

<1.0
76.1 4.50 7.90 0.651
88.9 4.05 8.47 0.974 <11
88.9 4.85 10.10 1.140 '

23 TrTFraiZvy FOESTIT

B®RIB[CDONT
7T Fa=y FORATITIZIR, RORBRTENLE T,

IB H4A4 X "5
NALTF Smm FB-1251 KMKEEH, ~A b~ by M
8mm FB-1501 A [H & H

231 TFrTFizvy b0t
TrTrta=y NI, EROBSTIT AL A L THLET,

7T a=y MRS & ERIICESHE STV R WA, T — AR EHH
LT, 7v7ta=y FEMERT — 228 LT ZE, @EHET=y 82
SN TWBIMET — A LRIL T —RZEE L T 72, T2l 2F, BTz
PR 2 L CWAAIE. 7T— A TOHEMEIT-> T IEEW (492HEBM),
WENCEEH 21T 5 720, &K TS 1 EATILAR /L EERER I OB 21X L,
&L ZELD T T 728V, AL M2, 7 — Al 2 et LT <
kAN

BT I2iE, 2T L 2BORIL N EEEEZFHA L TLZ X0,

PEHIZOWTIE, 4 EOGER S L T X0,

2-11



2F Wt

2.3.2

2-12

FoTFHFr—TI)L

HAESA4 >

fHEOFEE 7 — T NVEERH LT, 7o ra=y E@EERE2=y F2Em L T
STFEW, HBEBOy—T NSO r—T BT B850, LEAREEN L
=T NVEBRINLTL &V, #ERT25—7 L ORRICHOWTIE, KO %
ZRLTLLZE,

BEREI= h, TorT7ra=y b, BEOY b— ROREENE 2 w88 U123 E
L. B —7 A NEBHTHE (7 v PR 72 &) [ oW\ TiE, gkilo R oa
TTREL T 7ZE W, EHEREAIT, MNOEER BRI ETFINEICE->TLE
él/\o

T T =TIV DR RTAFERIZ. 20dB (1660MHz ) T4, 20dB L. DR
BEMNBETHHEAIT. VAT LOMEEAHETEEE A,
WRE7 TS5 —TIIL

WS 2707 F =T NOMA BRr—7 VR, BLOTFEIMTERIL, k&
DERYTT,

r—JILER BRR7—IILE Fram TR
5D-FB 30m 74.9mm
8D-FB 50m 103.6mm
12D-SFA 100m 140mm

=T NA =R —FITOT — 5 — FaSRLU T, BEER X OERESA R O
e & aER LTS TZE N,

« 1660MHz Ff DR : i K 20dB (217 Z&1e)

« 54MHz RO & : K 4dB

36MHz DR & : i K 3dB

o HEFL— TP D &K 1Q

Ir—TNVHGEERRHE, SFRINTEREZE L T I, iR NSHED &

B DEEBEEPEINL £, r—7 VoFFETEEIC O VW TR, {F7—7 10
ERRIC K > THERY £,



2.3.3

E# 7 2 OEAT (T

2F Bt

TrT T =N =7 VI, IROFIATHEI 2 %7 2 20 17T 72S

Uy,

7T+ —T)L - 8D-FB-CV DIEE

AR S U T Al =2 % 7 2% N-P-8DFB-1-CF, F721% N-P-8DSFA DU T 417
NEMAES A TWES, FREI= 27 Z OB THIE, RO LBY T,

« N-P-8DFB-1-CF D&

SHEIS—X

Mg REL—R S— LRI
'

L

FUIF—TFECCT
YIYZEAZ5

i | ]
s

|
NEBLTNAFfFI1T

HMEIS—R | ANEZETIYERY
RERS—RES—ILNEHEEDRSFEZITHLET,

—ILED T DiEiFiAE
BERE10mmSFYIYERYE T,

IR DEIRELLYET,

i Dl i SACE SN
ISUTHEERDESIZANET,

D—LREEIST EICHYIRL,
EHDLSITYELZET,

FILST—TIZ4EFR(90° =)
UINBEFITET,

FIWET—TEH950TD—ILREIC
FURL, ERDESIZHIYVEARZET,

A E IMmZITERLTOIYVERYET,

SIRESmmIZ(FFEL TYIWERYET,

BIREEA—EVITEAL, EUA—E RO
NDERTNUEFIFLET BALIKWNMGES X
BEREDTULETHI>TOLHKL TS,
N REREZED=HE U HF1kedBLND AT
5|08k THET,

toA—EVvEDTIVIZIEAL, 950 Ty EME
LTIl FET G )LAlIF st EIS%E
Waé),

2-13



2F Wt

¢ N-P-8DSFA D4

HER—R

< 50 ri 15—>

HLHANE RE—X W@ —ILKF
‘ BB —ILRELLYISUTERT
|<— 30—

BIRMEF—TF =& R

E=—L57—7 . 997
ok EE HRHuk FiFEYIOTRS
‘ R
[

ubarv4ask
B —ILREITYRT
‘ HRTIMIENSEAFTIVES

IRIZFENS

/

I =

RiDIVEIEEELAH

AT
‘ N
-

ST EELAH
FUPTEET S

2-14



2.34

2F Bt

72T+ =)L : 12D-SFA-LITE-CV DEE
=7 W, RO FIR TR = R 7 & N-SP-12DSFA-CF Z BtV fHF £,

SMEIS—Z o5

b 15 SIS — R HSLNEEYYERY . HERS—R
3 EV—ILRREEHLET,

—f—

N AEC—X U—)LKEHE

10
| O— LR D T OIgFAZETIYERY SR
Z10mmELET,

WA

U—ILNRED EIRELLYETS,

BUEF1—TEIFE=—ILT—T

ES
- e

9S50 TFubk EBE, \vF HFVTDIE
(25 —TIVIZELET,

\
Do TF vk IwEY 95T
(LyHf)

—_;:::::[::ﬂwl E\ S— LRERES ST LITHVEL ., (4

S—LKREgocT 0 BAEIYVEAAET.

YYzB23
_j:;ﬂ[t[h 7 VST — T4 (90°8) G1Y A HE AN

ij—o

A E2mmizELTYY Hyé"| | 2

_:j: — /75$;§§5mm§§L'CUJUHY%)

s -

A TIWVET—TH#ISUFITHYIRL., (AT
! = _
7)1/5'7'_70135::—6 nﬂﬁéﬂ]l‘)%;ﬁz_i?o
tYEAZ2 %
TUA—EVERRIEAL, FROINHS
NFFFLET, (1kef2EED A TS5k

—;m: 5% T REERERL TS
toa—EY \ STLEEAL, 50T yrERELTY T

IVTFTIE REBLTAVEMIT STl LchlRsEd. (o LElEe—Es
HLNTLEELY)

Rt EDEE
% WNMBFTARET 5

HREEFEZLHELTZETEDL L, Tovita=y METIKHERE 27 a v
7B L) REEEYAZFRETT, 2FEICES> CTRBLOBWEATZEE L T
<TEEWY,

2-15



2F Wt

2-16

7 E] 1k o
ToT T =T VOERTE TR, T sg R S YAMAN
R B EREWEARD OIRE L CHHET (MHEE) (TR M)

D7, BIIEER 21T > TSI E 0,
ETHCAMAET 728k, €0k
== T —TEBEET, e — . -
LT R RN . T — Rl BERET 7. M E=—LT—T

THREBINIRN K D ITIHEME DO RN R CTHREY £97,

ARETHIUL, HARNEELTZORWEGANCT 7T 2=y P 2#HL TS
Uy,

L R— A DIEREFIC, @EREHE R E 2T 22 SR L EH A, Fio, L
R— A O EIZITEREE TS5 2 & 13T T &0,

FB-1501 (/K& FHOENELY fHiF 5 TWET, FB-1251 O&EIE. 7o 7=
= MEESF RO KIKEE NI > TWOET, KIKERUTOW T, LIS EE#
SENTWVARHEREIIEFEELTLLEEN,

KIRENEZS SN &
L R—2AWNENERE T DA 0 H Y £9, FB-1251 OEAIET VT F 2= MNEL
RO K E S FB-1501 DA ITKIKEHOE NS L R—AWNE O K KT

HREIEIT T > TWVET,
. a4

IKIRE IR

EFB-1501 EB-1251

KIFERESZINRNVE D ITHER
LTL &V, FB-1251 Z7R—u
FICRET 2561, KKE R
HHDKBEELRNK DT,

W= VNERZEHTH DT &, B
FOFMABREAO L TWD Z L &hk
BLTLEE W, = URUN

FB-1501 O¥p&1E, KikE o

D FEIZAR—ZAN 5D = L ik
WLTLEEN,

AR—REFHRITHIE




2F Bt

EEA DI WVERR A EET AL

RER DR WERABRE LT, 7o 7ra=my ML T &, Bt
1L, 4 ROHRNL R TR TE LMY LEEL TSI, BT RL M, mE
(A4) DAT UL ABLRL R &R LT &0,

235 TFrTraizZy bOmLIFT (FB-1501)

7T A=y FFB-1501 20 LTS5 E. AT aror TR ETFE (Y
X : 16-025-5508, =— RN& 5 : 001-537-470) 23 AJRE T4,

FIFFBE
1. PFUoTFFa=v bSO TF7oTFFRETFEZELET,
Biomloa —7 N TR b ko, 7o M ETFEZBBLTLZIN,
2. FoTTRLETFENUE-HAIC, REM (TLY vy arvikhE  H[ihF
) &=, 7Ty MIENEIMGEWLESIZLET,

3. 7rTFrazy hFERBIZEMNSESIC, TROO—TZ2HHATES.
M EFOBICT v T Fa=y hBREFLARVE I, 77 I mEFREDr—
I Lo EREDAHT T IZE 0,

4. FoTFAZY FERHFTHNEFTERERCAY LITFET,

R RARI A TR 72 5
SN TFToTFREF

B#ELFEYS,
N
REMZE
FURUNO §/l=unu-o
f g / LLL I 4‘7‘

EBICLomYERMEESIZ,
A—J&#EVFET .

236 TrTFraiZv OB

AT LV ABIDRLV N4 RKEF-T, A EZIF~A M ECT T 2=y FE2HL
DEHTFTL7ZE0,

<~ A N EA~OBS T HIEZOWTIE, 224 HZSR LT EE0,

217



2F Wt

2.3.7

2-18

ARt (F : FELCOMS01 A7 »T+a=v k (FB-1501) DiZE

TrThamy M, BEEFE T vy 7 T5 L0 eEE NN L AR
LTL7EaW, Tr7rtra=y NERERICEZERY F 5855, £2FICbl-> &
EMOIENGITZRET H 2 S IXRETT, FFlZ, v— By F RO KA
(i -25°) £ COHIPFAZMERT 2 Z L IXREETT,

TrTha=y hOBRMFICIE, MHBONARME AL R (MI0x35) ZEH LT
STEEW,

TrTFa=y MEHORIL MRAORL MEAEIEL, 10mm PLE 25mm L F (R
Vb6 EEELLE 16 [BHELIT) E7eb Lol LT EEWn (KifHiF b .
30+5Nem),

TrTFasy MEBTRIZ, NHEEE RS X081 o0Rb Y T,

¥) FB-1501 QEBIZIE. KIREADEALHY EFT . KIREADEZS ALK
2T, AR—RZFRIFTLZEUN,

A4t I+ - FELCOM251 A7 > T+a=w k (FB-1251) DIE&

TrTha=y MR, BEEFE T vy 7 T5 L) eiEE NN L AR
LTL7EaW, Tr7rtra=y NERERICEZERY F 58545, £2FIChl> &
EMOIENGITZRET H 2 S IXRETT, FFlZ, v— By F RO KA
(i -60°) &£ TOHIFAZMERT 2 Z L IXREE T,

TroTrFfa=y PORSMIFIZIE, M6 ARV FEFEHL TSIV,

<

TroTFa=y NEHORL FR~OR/L MEAEIL, 6mm LA E 12mm LT (R
k4 [E#EDL E 8 EIHELAT) &5 k51T & (Fifhid hv2 : 7~8Nem).,

TUFFazy MNEEZ, TNC 2% 27 2R 1 50k 7,

F) ToTFAZy FESFRIC, KEERAHY ET . KIEERZESSHALE
SITFELTLEELY,

JKIRZEI
T SSHN &,

TAYFADRORFIT (T2 ay)
FTraroTEyF AL MR LB T FIRIZ OV TEB L £,
« OP16-78-1 : FELCOM251 (FB-1251) H

« OP16-78-2 : FELCOM501 (FB-1501) H



2F Bt

T X F A (OP16-78-1/0P16-78-2) DRMAMIL. kD LBV TI,

A LN aO—FES | BE s
THyF AL 16-025-5501-1 100-424-501-10 | 1
LTy Yy — TWS 10X17 000-159-160-10 | 4
IR M10 SUS316L 000-167-389-10 | 8
S JEE 4 M10 SUS316L 000-167-416-10 | 8
NAF v b M10 SUS316L 000-167-490-10 | 8
NA R R M10X70 SUS316L | 000-192-641-10 | 4

=TT TR
(A== T )

FGA33-H2-10B-SD

000-195-898-10

OP16-78-1 D4

FGA33-10B-SD

000-195-897-10

OP16-78-2 DA

FR—= v k 16-025-5507-0 100-425-090-10 | 1
BEEF TB5211 50G 001-477-870 1
3¥) FELCOM250/500 A7 T+ 1=vw kM HDMEDIFES. YR FDOBMIEF
ETY,
FELCOM251 (FB-1251 =

1. PEYFAVPOBRMATRIZEDE T, K —F 4K FELFEIHM)

EEEFET.

2. RAFUTEREZ VRILE (M6x20), NREE (M6), BEXUFESE (M6)
FFELT, 70T 7A=Y RESIZTEYF A MERYMNITES, —7
LWEAO (=TT 52 FERAIFE) ITRBIFEVLERMIFIRIZDNTIE,
T—RABEHEBMOLTLLES W, BEER. S TEICEERIZEHLET .

g —b

£ (M6)

/N1 B 5 (M6)
)

ANAENRLFERZ AL
] (M6 x 20)

g —k

r—JILEAO
=TT SURERATITER)

N\ : i EEEE(M6)

o o/ VREER (M)

& h o RARHEREARL,
| E (M6 X 20)

3. ZroTFrazy FEEBOaARIAIZ, ESTFAILS—TIL
(TPA5FBO0.4NJ5FBA-5DFB) ##E#L£9,

2-19



2F Wt

4. ETTANT—TI, BEXUVT7—RBEE#5—TILITS 2V FIZEL, y—T L
G5V RES—JIIEAQIZRYFITFET,
=TT T ROEEM OFSNE TIEIZ DWW TR, RIXESBBLTL X0,

BT FRIZEHDE T, S/\—7 vy FEBFIHTREIZCEETET,

AARIL L (M10x70), RAFTvY ~ (M10), FEE (M10)., /\RES
(M10). BLUVL—ILTyvov—Z2FRALT. 7EYFAVN (FoTFH
=y k) ZEELET,

NAEFYEMI10)
\Qg S
INREEE(M10) S
ERES(M10)

V=L —

:FJEIE%(Mm)—\
INTEES(M10) j

NARILE—
(M10 % 70) E

O

7. T—RAEEZIRAMO7—RBEERIL MZEY FITET,

2-20



2F Bt

8. HUMFI+ER., BLUT7—RXEERIL MIEEREZZEHLET,

BEH
INRES NETFYk
FEE =ILT Y —
FIN—T vk
&%ﬁﬁj@w@@
INRER
NERILE

FELCOM501 (FB-1501) DiE&

1. PEYFAVFORAMTHFRIZEDLE T, B —F 4K, BESBIH)
FBEET,

2. NANSTFERILEF (M10x35), N\REE (M10). BELUVFESL (M10) %
T, ZoTFa=y RESIZCTRYF A NERYMSTEST, 74— L
BAAQ (=TT 52 FERAHTE) ([SHREEVERAIFIRIZCONTIE, 7—
ABEHEBMOLTLES W, BER. BT FEICEERZZEHMLET,

) y—JILEBAOQ (F—TITS5Y FEfTIHER) A, MEAIZAZ S K SIZH
Y{FT L EELY,

ERE4(M10)

EEH|

INATTERILE
(M10 x 35)

lf [ TRIFAR B4t (4 EREE 40

Mg —bk I

r—7)LEAN ; .
CETPIZEDS I TR QPN

L | — EE&£MI0)

T—RR : T8 V4
@ ; 5 S
\ fg/—/\:?riﬁ(lvno)

S
! T ’ At ER
/é [ i

3. PruTFazZy REESOaARIZIZ, ESTA4ILr—TIL (NPO.5NJ-
SN5DFBL) ##E#HLE T,

2-21



2F Wt

4. ETTFANT—TILES—TILTSVRIZEBL. 5—INWNTS5S 2V KRES—T
JLEAQICERY fHITET,
=TT T ROZEM O TIEIZ DWW TIE, RXZSZ LT 720,

BT FRIZEHDE T, S/\—7y FEBFHTREIZEETET,

AARIL L (M10x70), RAFTvY ~ (M10), FEE (M10), /\RES
(M10), BLUVL—ILT v v—ZFRALT. 7PEYFAVN (FoTFH
=y k) ZEELET,

NREFTYRMI0)
/wmﬁwm\§$ =
FEEMI)—\D z
AT . S
: xS
: @ -
' > :
~\. @ ‘/"
PZASES 1y
EEEM10)— !
INFEES(M10) ju@ : <§
i :
AARILE— E g
(M10 % 70) >
@

7. 7T—RABEIRA D7 —REERIL FIZERYFIFET,

2-22



2.4

241

2F Bt

8. HUFI+ER., BLXUT7—REERIL FMIEERZZERMLET,

]
INTESE NEFI
TR V=D —
ZIN\—T vk
E%ﬂﬁj&;;@bm@@
INREE
NARILE

BIEHIEL= Y bOERAE

WA=y M, B/ BRI REER S 19 1 2 F T v 7 HfE{Ako 2 FfHDs
HYET,

B/ BEHEREROGE

BHEE

BEGE =y ME, #BROBEWGITICER L T 7Ean, £, AMREFEIC+5
IRANR— A BT T IEE N,

BRis o FMIRE A, -25°C ~+55° ORFETIN O 4 8iE LT 72 S0,
FAIREE N 45°C % M1 % % TAEMEN 5 T\ Bl B3 A 1E . AR A 43 S
L3 B 3T IR L2 T S0,

B L BEEN TR O EB ST b RIS L TWET, BERNT AR OSLE IR, BEENT
e EZEH LTI ZS,

ARESHELHUS TS HEIZ W TR, BROITHESZRL T Z &0,

) BEFEI=Y ME, MAT—R (F—RKRA 2 k) M5 0.5m QOFEBFERIZLE
LT &L,

2-23



2F Wt

242

2.5

2.5.1

252

2-24

194 0F v I EEEHRDIGE
EFELEE
B O B FHIREE S . -25°C ~ +55° O#IPHN OS2 EE L T a0,

) BEREI=y MEAICHOMBR EEHT S5, TORBHLEEHEI=Y
EOSHEELNDERIZTHA SNEZEHTHINEEZR L TS, BIEHIE
A=y FOXRKEEIL. RKTT70°CIZHBIEABHYET, £-. BRHED
BULORMFHFS v IIZEELTLESLY,

194 F T v 7 ~OEIRHELTWET, 7T—RX, 7y 7R THEMT S LD

LT,

AEHESRLHUS T HEIZSOW TR, BROASTHZZR L TS ZS 0,

F) BEGELI=Y FERFETHAIRSFI VI MET—X (T—RARS )
M5 0.5m DEERICERE L TS,

BIEHIEL= Y FOERMIT (R /ERTERFLIR
DiHE)

M=

WEREL =y ME, B/ BT BRI L 194 0 F T v 7 3wk 2 FEH
b ET, ZoOHITIE, 5/ BERTEHEEERICOWTEBHLCnET, 1914 F
T 7RI OV T, 26 HiZSR LT EE0,

BISHIEI L= v b D

FoTFHTr—J)L Qi

TroTrramy EBEREI=y NI, T T =T ST AN —T
(THM=H) ZHEHA LT L E£9,

FELCOMS01 i T 5 F == b (FB-1501) OF4E. @EHE=Z=y Ml
TNC axZ7 4%, 7rrta=y MIllZINRIFE= 7 ¥ TT,

FELCOM251 FHHDO 7 v FF ==  (FB-1251) O¥E4A . @EHEZ=y ML T
TFz=v Milty, TNC =% 7 % T7,

TroTFa=y FNOBEHICHOWNWTIZ, 231 HEBR LTI FEN,

wEfEL=y MUT, 77—V BM T o Z L mHHERLET,



2F Bt

INC 27 X%, r—7N0 07 TEMEInNET, Fr—7 V7 707, ikE
7olE, oo el BEH & OB BT,

HEHIEHI=Y FOT—RiFF

WERIHL =y b EZMERICE-T 5720, BEHEL=y FOT =R 7 — A
MaEE L T IESV, 7T — AT, RODOEMREITMEEr —7 L2 L,
=7 VEBENFEE S — TV DOEELY b RENHEDOEBEL T EI W, wiEHl
=y bOT —RAFIE, BRAA v FOLEMIZHY £,

WIEHIE T = > b OIS, AT —2ABRBENEALH Y £,

O XD IREEE. T AR EAREH LT KT — 2 OB A R LT <
IV, T AR OBRKEIL, SOOI U TREY 7,

o T —AGAROMED Sem D & & ;K 50cm

o T—AHRKDIEA 10cm O & X F K 100cm

o T —AHRKDOIEA 20cm D & X F K 200cm

F) T—RERIE. ESO01mMmULEDOEDOEFERAL TS,

MMEDEEHIAR & 7 — ZFIE, R PRFHRETEBIETLEI N, 77— AR
X, 7T T =T VR TTE HZEHEHCELE L, 7 — A EERH O IL T — A8
WEIWZHEE LTS, T—AERAOHME LT, 7Y a7 —AF v b
(8-67-127570) ZAEHT 52 & HAIRETT,

T —ADFEFRIZHOWNTIE, 4 BOGRBR LB L TS0,

2-25



2F Wt

253 =TI 52TIZD2T

WEHREI=Y M2, =707 7 7RI T bk T, @
= h~OEf 7 —7 WL, FRA REFEH LTy —7 07 7 72 EE L TL
7ZEW,

254 BfEFEI= Y ~OERITER
F) BETEROBEE. 7—JILBEAONTAHZAES KIS ITEBLTIEEL,
ROFNATEEFIE == > b 2B 2 m L £

1. RO YEVRDEAR—HBZFELT, BEHEHILI=-Y FZEELET
(RES8]) .

/—GUI:./*
(p5%x60, 44)

AYE R
(p5x%30, 24) i

&

F) BESIEIZY ME, AR—JELTEHFI S LBAETT,

2. BEWEI=y MZ&T—TILEEHELET,
T —=AZOWNWTIE, 4 FEDOFTIRIZHE- TLIEE Y,

3. RENVREFERALT, SRy —JILET—TLISVTICEELET,

255 BEHEI=Y FOELEE

ﬁiutf}ﬂﬁﬁ 2 BERE=y NEFIZIZITLT v v —DN 4 HED 1T 5T
F9, BEFHET=y NEEEGFTICRE LD, KT — TV EEERL, 4 ED
FEIRIZPE - TN T — A2 > TL XY,

WENTG U TRERNT LM (2.5.4 THZ M) L [RERIS, PURROEAT T U R P2 HA L
THEHE2 =y PEZEE LT ESV,

2-26



2F Bt

26 @BEHEI=y FOESTT (194 0F 5 v I &R
TEHDIEE)

26.1 &

WBEG = ME, B/ BRI EmEEEEE 194 57 v 7 2 Ethiko 2 FER
HVET, ZOHEHITIE, 194 F 7 v 7 EHEARIZOWTHHALTCWET, HE/
BERMNT AR IZ DWW TR, 25 82 B L T &,

262 BEHEIZY FOHEM

ToTTHr—TILDEEH
TroTrtamy FEEEHEI=y NI, T T =T T ANV —T
(IHMZH) =R LT L £7,

FELCOMS501 FHO 7 > F ==+ ~ (FB-1501) O34, BERBE== > MilIX
INC =2x7 4%, 7ot a=y MilIZ N HFEE =2 %7 ¥ TT,

FELCOM251 FHDO 7 7 F ==+  (FB-1251) OE4E. @EHEZ=y ML T >
FFra=v Ml TNC =% 27 % T1,

T T o=y FOFERIZONWTIE, 231 HEZZR LTI ZEN,

BEREL=y MUT, 7o 7T —T7 NV EHEMT5 2 2R LET 441 EHS
/ﬁﬁ)@

WBEHHI= FEEFITT v 7 OT — AL, TX APETFE T — A TS
L. 77T F5—TNDLy—=NVRET v 7 DOT7 —Am 28w LET,
BESHIEL=Y FOT7—RifxF

WBEFET =y F2fEERICE T 5720, BEHEZ=y bOT — RIS & BT
T I DT — A T — AR THAE L T2 &, T — AT OV T, 4.9 fHi

2ZRL TS, BEHE2=y hOo7 —Rn 71, BRAA v T OLEMIZH
D ET,

2-27



2F Wt

263 BEHEI=Y ~OERMTIT
19 A F 7 v 7 S OBERE~L= v NI, WOFIETERDY T E£7,
1. 194 F Sy JICEEREHLI=-Y FEHHRALET,
2. BIEALARY (EH2HFTD) ZBLT. BEHELI=Y +FZE5 VI ICE
ELET,

3. BEHEBLI=Y MIKEFT—TILEFEHLET,
T —ZZOWNWTIE, 4 BEOIRICHE S T TEE W,

27 BERRILEFROERSMSIT (F#73Y)
T a COEFERIERAFERATAZ LT, WERH2=y b7 a SESE/
FAX#HHOR— 2 2R — " 4R — MNIVEETAZ N TE 7,
) EBEHMNTEROBEIE. y—JIILEBAOARATAZRL ESICEHFELTLESL,
T [E]

1. TG EEELET,

2. BXONTRZSEBLT, FSREAVEVRCHADTREZHITEST 4n
Ao

3. FIRAVEURD AK) #fE-oT, BFERILERZEELEFT,

O WmAEFIFR
44 (04.5)

2-28



2F Bt

2.8 USB-RS232C Z#BIOETI+ (AT a )

WEHRIEIZ=> F® USB R— MIA 7 3 > ® USB-RS232C AE#ast 2l % =

LT, RS-232C IERDEHE AT FHEIC 2D £77,

) BETEFEOBEIE. y—JILEBEAORTAZRLC KLSICERBLTLEELY,
Il [

1. RFIFEmMEEELET,

2. BRONTRZSELT, FSREAVYEVURCHDTREZHITET 4H
o

3. FSRAYVYEURY AAKR) ZFE-T, USB-RS232C s Z#EELFE T,

O AR
44 (04.5)

29 EiEH (73 V)

EiEHE (ODAL1183/1185-1N) DI HIEIC OV T, B T B O EEE A
SR LT &N,

2-29



2F Wt

210 FAXEE (X 7v3 V)

1. FAX Z&RBFICETE T,
2. REZSWL T, FAXOEAWEICZEORMMIRZERY F+Ed,

ER {4

3. XMBDEVEURT ($5x20) EFE->T. KFESFAICERMAREZEELFET

TS
(4 %)

4. BEBENLT. REOKEILZROT v I BARERY FHET,
SRR LE T,
TvIRZR

5. REIDEEIZA VNRAREHERMDOKY T —I B YMFITET,

=

L] W
VAT EIEE 7 1
DEEY<—2 e

6. TINMAR] QYT —V ZXADELK RASMEICBRYFITET,

2-30



2.11

2E Eftit

EENIL(FTay)

BIEUUL, IROSZE DB A RA TR T T EE W, BEIICHERET

Xp 7 n SEEEOKIE. 15T,

e RKLEZTDNDMMLRNWEZ A

s EFHBXOL LW EZA

o HEHEHEH O DEENT- L 2 A

o i N—=VNRT A RRA R AR T D LA

B (42

1. TTYCSLA-1 y¥—J)L (GR#FE) DIHERLEBZITVET,
BEHEZ= Y P EBEEL, AT g L OEIERIEIEE 2B LT L
F9, BIEEILIFAX 2869 28580, v—Yy 2B L TR LT,
EEVRIOES M TIE, BRSO THEMEHCRAS A THWET, v—Fy

MUlDOEF 1%, v —8y b (A7 a U30) O LHEMEHIFEMR STy
iﬁ"o

B LRI oRE A

80mm

‘ | 40mm

- \
HLANNE  E=Z—)LY—R  RFLAUEIEYIET 5,

6mm

EZ—IWT—7 EZ—L —REEEFEBRIRARDT OAVMIEL.
RBNVREFESTY—T LISV TIZEET %,

BEIENILE
HLADE |‘

50mm

—| L—Gmm
=

AT, E 78 b
=== " Ev1.25-3 (L)
! T EEIF

2-31



2F Wt

00—+ Mal

HLANE

R R ] o
= 5> EEHF
RETS FV1.25-3(LF)

E=—)IL7—7
2. BERNILIEDODRACAREZNLT, BELT—REZ0HLET,
3. AVEURT AR (¢3x10, IHM) H#F-T., ¥—XEWHHITHFRICEE L
9,
4. BERNLDHEFEICH—TILEEELET,

R#RAVE Lo YAVAN
CV-150N CV-150N

B LRI oRAE A A—+ v
XIRDEBNY FEFELT, &7—TILEr—JLEAEEEBICEAELET,

6. ENHF—TJIILEBAQICKE-THZINW/NN—L—ILE, ORYKRIZEHETTY
BYEY,

7. BEZHE TR AARTEAELEYS,

BEEH/NA— QBT (T

BRIV BB T LS A, A7 v a o
i N—zfiio T, ==v FNIZKLSE A
SRWkicTirzenTEET BhAKMERE
1P22).

F) BEANL ZLEEEFICEFELEEESE. CO
PriEh\—FERA L TH. BhiKkitaE IP22 &
REETEEEA,

BA 7 X—D > — )V & FBN LT, ARONLEIC S
N—Z B0 AT E T,

2-32



5 /IR 0D $3

]]]ll |

3.1

3.2

3.2.1

ANE:

BERIEZ =y FME, FZOASERIZKHSE L TWET,

o FRNEEJR DC24V

o FNEEJR DC12V, DC24V AR L U i KIFAEIRA B —F  ABMEL 2D
9, BRI —TIVDORERCA LV E—X U ZADEEIZHONTIL, 322E AR L
TLTE&EW,

¢ AC100-240V (AC/DC == ~EH)

AC/DC EIF~= v FOREfHEEE (IMC-57061) #ZMR LT, #i L T2
l, \

EENRFO B — 7 BEEIE 20A K (DC24V Ff, 5ms Afiii) T9,
BEGE=Z = FRNEIZIE, 20A B 22— XREY T 5N THNA70, %@tl

R BNTHMEIEIHY A, 7272 L, AW E T2 X E DR O B B AR 3 & i PR
ATV, BIRTF—T N ax 7 Z2fR#E L T T7EE0,

EHEEOBA 30A Dt 2—XEHE T L—hARET S L e fELET,
RHREBERDOBE : 10A Db 22— XAFI TV —hE2REBTDHZ L AHEL £,

BRERS—TILDETE

%E:;'\/r > t"_g“ij

BT =7 NVORSIE, =7 VOHEOIRNEROERA » B —2 v 2T CT
L YA 5 D

ERFREFA L E—F A, BEHE2Z= FOERER (DC12-24V (-10%
~+30%) ; 14A - 5.5A) _;ofﬁﬁbi?o

ANERZEE LD L, WHEASZR LU TERA L E—F U AZEHIIL T ES
U,

F) BRAVE-FUANGIRSAELY HREVGE, BEFEHIZ=Y O
EFXREET. BRAV /A T7EBRYRTCEL/HBYET,

B — T MW T, 322 HOTR LB LT &0,

3-1



3E BROES
322 BR7—IJLOBLEMLR

BE

BEGE=y M, BRI —TARMREINTOWET, BRI —T NV EIEET
H8%E . IBEOFIRIZIE> T 7Z &,

o F—TNDALUETHE U AEL T HIZD, ElB L OEBHAOERIT. TF
AU S CHBR L T 72 &0,

« BRTr—TNDr—TNA L HE T HE AT, SOUHUA R 725 X 9ICLTLE&
U,

(HBOERE 7 —T IO LN, RO LB T,

E:::E z_z LD £ B 51|
HRe EL&E 54
P Al Vin+
[ A2 Vin-
[} 1 NC
e 2 NC
S 3 NC
P 4 NC
fs 5 NC

BEHIEZ=y NOEBIREY A /A 7T H5HEZ. kOB T,

« AT ZEOERAA v F 25,
o HIEASFVOERAA v F 245 (194 F 7 v 7 RO A),

s A=y varEEB TS, EAARNax I~ T =y a A
A4 v FOHKEL . Web V7 FOREXITHINLERH D)

EET—JILOEXRE
DC24V AN - NFRIE DO EIRA v B —F L A ZEh, A v BE—F L AN
S500mQ UL F &R B LI LTLIEEN,



3E BEROHER

DCI2V AJJHE - fsINERIE OBIRA v B — X VA% G, AV E—Z 2 AN 85mQ

DLFERDLEIICTLTLIEEN,

WA E—=F AT, RO DEEHET,

o MRNERIEDERA o E—H X

s MMBOERr—7TNDA =K A (F—TNVFEREDOA L E—F AL E
i), WOBITIX, r—TNDA L E—H U AEFEGHOA L E—F 2 A1X 10mQ
(Im OEJRT7F—TNOER) ERELTWET, /A E—X R E, F—7LE
RAFRIC L > TERZ D RIZTER L TLIEE N,

o« =T NERSDA L E—HF A

MR DORKTIr—7NVEIE, ROXHICHELET,

1. MARBEOERA VE—F U REHFARET,

2. FERLEWS—JILO 1mAE-YDEREERAET,
VRO FIRDOEMEIL, — BRI OGE O|FUE T, %7, r—7 10
TR — MNEHRTHLIICL T EIN,

3. ROFERZANT, ERT7—TILOBRRHFRA VE—FURZHELE
el
BKRKHFRA LV E—F A=K A v E—F 2 - (BEHLEERS E—F
VA +KMBOBIRI—TNDA L E—HF L R)

4. ROFEXZRANT, ERADERY—TILORRRZHELFET,

ERSDRRHFBEAVE—HF VX (FIEI)
=T imE YDAV E—F DR (FE2)

BIRT — 7 W2 KROERBMETH L7, BT 0.5 28T TV ET,
il -
AJ1EJR : DC12V
WA U E—H A 50mQ
HER 7 — 7 v Ok« FERRMTIAE 4mm? (AWGI1)

BRT—TILER=05x%

‘ - 1
BAr—TJLE = 05x 2om2 = (B0mR + 10m@) _ .,
4mQ/m

RO TIE, &RK3.2m EF TOLEER 7y — 7 VBT £,
JVELSIERESEEZWERIZ, ¥ —TI NV E2 2 KT 22 L TRRZF—TVE
Zo2fElcCcEET, b LI, F—INMBOKNWTr—T V2R L T ZEN,

3-3



3E ERDIER
3.3 TEOEL

331 BRIY—TJILOEHK
WKOFINETERr— 7 N2 L TL &0,

1. BRT—TILOFK (+) L8 (—) OFBEMRNER (DC12V £1=1Z
DC24V) [ZEHLET,

2. BR7—JILDOD-Sub ARV R EBEERBI=w FHEHKELET,

BEREI=y FOBIRA /A7 EEMT Y OB/ 1EIE b EE) X B
H%ANE, BEREI=y NOBES AR Iax I 2L, A T =y va G ek
QMLiﬁoﬁﬂm\m2@%£%LT<ﬁéwo

BIRAR— FOEUEINZ DN T, S3HiZZR L TIZ3 N,

BEGIE=Z = s O ASEIFAAE IOV TIL, FELCOM251/501 O k@i
(OMJ-57050) Z#ZFRL T 72 &0,

332 A=y a3 EBDER
BEREI=y M2X, A V=g VEEHERENH Y £9, ZOMREAHTT 5
&\Q%I///@%@%%/%ikﬁﬁbf\%%ﬂﬁi:yﬁ®%ﬁﬁy/ﬁ
TINTEET, ZOMEZFEHT -0, BEREI=y FoOax s ZEcH
HEIRAA v F & BiHEH/ SRILDE {ﬁxff /7“ (19 A > F 7 v 7 fEAAEDO ) %
AT L TBLMLERNH Y £,

E) A0 Zw o a UEREREFFERT AICE., BEFEHLI=ZY FORENKLET
9, FELCOM251/501 MER#kEHBAE (OMJ-57050) #SHBLTL &Ly,
AT =y va IR TSI, BERE=y hoES AN axs #

WA T = varF—AA v FEEH L T30,

c TUT AU TNA AT =i arFrDOLXIT, SEL AT VT 4 T4
(DC12-24V  (-10% ~ +30%) 23w csinnbd Lol LET,

BEAHIax 7 2O U EANCOWTIE, 58 HEZBHBL T &,

A = arF 7 OEEOREETIZ OV TIE, FELCOM251/501 O Bl i £
(OMJ-57050) ZZ&H L T &EW,



=~ R =
45 7T7—X/RF FiHF:E
4.1 T—ADOBEK
4.1.1 T —ANKELIER
TV —=h 70— R R AT LADT —RTIE, IRO2-O5OBHIRH Y £,
MO« NMESBEER D RER 1
- FrE%IRE (ESD)
412 Z&H%
T—ADFEHEHMIL, BeMOMRTT, XX T T =y MCENE
BLEGAE., VAT LANEYINIZT — A LRI TV IV, SEEEmICmT I &N
TXxE7,
413 BHEXRE
WEHE =y NNOFFELIRERIR L EFICHIEIE2I2IE, VAT L07 —2A
ZELSEDOMENDD £, EEXREDEFITHEIE L TW WA, 1813 i
2=y NNOETEEPFERICI > THET LI Z EnH Y 97,
42 RMADOEREEREVATL

4.2.1

Bt Ak

B OERERY AT LOT — AL, FEIZRD 2 FEEOBEHGER A MEDIL TV E
7

2T — R H—
o« HMAT7T—2Y Z—1

4-1



4EF 7—X |RF Fi$RE

422 2BAT7T—RVEZ—Y
Z OB T, AR (RSN 7 U — OB BSOS EROHER L ik

SNRUVERRIZ > CTWVWE T, VAT AFImEeIClEIN., oY h—00h
E—F—%a~hET, ZOHKIL. S IOV IoMpIZE L TWET,

I

Il| ml IJT M
+ - + -
NyT— NyT)—

| Ai—5—1)L— 7(?1 . <|/ .

RARAYF /)
(ON/OFF) JZ J/ (ON/OFF)

TRER

B-

TAIL—5—

Iy

—
AR E AR — ) ¥ 1{ =1 }i7:3
—
o —

4.2.3 BEX7—X)3—2
OB TIX, Ny T U —OAMBAEBEMEN GEWITT L VORI ) (28
SNDHERIZ > TWET, ERERY AT LB SRS 5 7200/ T,

b
JL

|
& 0 L L
+ - + -
INyTY— INyT—
RAVF _f [ AE—=—j—__/_
(ON/OFF) f / (ON/OFF) (/ //'\
\J
¥z
il 2o
L=
A
—
BB — ) N1 {1}
—_— 777777 7/_
ME/F—IL/ToY
(MR 7—2X)

3) MAENBERT HENAH S0, COBRITEMROTILIEHDOMmIZIEEL TL
FEA,



4.3

4F 7—X |RF FiHRE

MR IED 7 —RXIZDULNT

RO O 2] O BRICER SN2 7 — AT 2 HEEIT. BEREZIRVEZ D2 L
WHHET, Z2HLLT, 7T—RHETLHFEOHMHZREFICTEH L ET,

R

EREA

EL it E

T —ATIER L ERERIZENL D EM & R UE
A BET 28R T, EMAMIL, EEEK L
ERINCERT 50> (1 S TORER SN, =Y
NARY=T T e NS Gl = T A o Vi
%), 7a—7 4V IREBICLET,

WEK & B L CW S EEIEN, EOT V¥ —%
T = AT BHIZOORKEITI 0 FF, MOBEBXRM
WX LTI EE 5 2 EE A,

BRI AT A

KPUCd 2 BB 2 B L, BRI & >
THAN=y 7 ERERET DD ORI AT
A

PR T — A

Wi &Rl LT DB AT GBI T L
IAROIIE) . EEETmDOREZMT — A (I}
T —2) ELTHREL E9,

RF #2H (&)

KRN & R EMITHE A Sz K O8N,
WL, Kb owEEesE (F—n, Kbz,
VT ayriRE) B REMEORF#E#IE L
THERE L 9 (MK & B S 720 Y), SSB/HF
ZepR R ClE, HEERHURR E I E T,

RF 24 (=)

MNL U727 — A GHEEL— L) 2P

X o T, Wk L BRI Sk oRE
HEENL, SSB/HF ZEHfi A Tld, HEFRHIKR & FEIE
EXP

4-3



4EF 7—X |RF Fi$RE

44 HROEMGE

441 BEFEI=ZY DM

WEREI=y MI, BRT7 T =70, BIOT—2AHOEMAZ/MH L T,
VA /R E e LT 728w, @BEHfHlz=y o7 —2HOEM E LT, 47
TaroOr—AF% v kb ($-67-127570) EfHTHZ L AEETY, £, T TS
=T VDRI ER, WEUNCT — AN D X D, WERE= b

T Abi b ML T EE 0, BRI, 252 HASRL TS EE N,

R A fE - CTT —AREIERE T HHLERDH DG, 225 X—V 2L T 7EE
VY,

442 TFToTFAZy bDiEH

TroTFFa=y ME, BIETEH 1 O EORATIT AL &2 U THMAE /RS & B2
LTSN, IMAEBRMICER SN L H1c, BffiFRoBE, Eh, 7V —
2&81%£L1<téw ﬁﬁff»b iwﬁ%@é%ﬁlbf<téw R
IV MR . PR DDA — B 2 84 L TL 2 &V,

AR—H (10mm)

PN

ToTFrAZVNEER \\\\ \ \ \ \\ \ (
EfEEE—" P X
(RTULRED Bt 137Uk Bufst i+

(M10, RTULRAH)



4.5

4.51

4.5.2

4F 7—X |RF FiHRE

B EBIZBARM 2 L TV B 3858 1%, BT I & B R0 R o 7 — 2 ¢
DARFFNCRDZERNHY T, ZOLEIT. BT —ABEEBML T 7ZE0,
FEAIE, 49 Fi AL TS EEN,

T AETE SRR L5 LD I L TS0, e 2IE, S
BiE, T T T A=y bEMMET A BB T 5 2 L AR L 5. FRP T L
IMZRED LI, WEEEBET — A TERNSTY, HEVAELL RPo720
TOHEDT — x&m_owfi\ﬁ%uh_ﬁﬁbfwiﬁo

T T amy hOT— A, BEFETI=y FOT—RLRIUEMERD LD
IZLTL &N,

7 —ADREBEFER (HhRDi5H)

ZOfE, 2 MADMERT — AR T, KR RN T U —ORMR) O
HIEEAT OB AR & Bt SR UVMERL E IR o TV D Z & ZRifE & L TR 2ok L £
‘aﬂo

BEFIEILI=y FDiEHh

BEHE2=y MX, BT 7T r—70, BLXOA T a3 D7 —AF v b

@67U%N)%ﬁ%bf%%k7—xtf<ﬁéw 2. TUT =70
PEGSAMLTZRE, WIS T — AN D K Hic, @EHEH2=y hOT — AT
BEH L T &,

T AT, MR EE T A L AHEE L £, EHEAS AT, HH O RF A L B2
LT IZE, £, WBEfEH2=y MIT T Ha=y b7 — X LA UEE
BN LT & (452 B,

BEHE=y POASEBEERTLER /) 7T —RE 1L, A=y 7SN T
WET,

ToTHray hDHEh

BESHI=-Y FEMKICT—ILTNDIBE HE)
ZORE, TrTFasmy MERETY 1 DL EORHT RV b2 LTI/ i

JEEEH L T2V, R & BRI SN D L 012, BT ROBE, 75
e 7V =R EIFRELTIZES Y, B AL MZ ;’Elﬁﬁ%ﬂﬁ/\%ﬁ]\l/f<
ZEW, RV Mk, BIROTZOICHEGIIC Y —AF 2 BAm L T 7ES 0,

BESI#H L=y FZEHD RFEHIZZ—ILTWLAREES (%)
DEAIE. BERT —ABEBMLTT YT Fa=y LTI E SN, 7—
n’ﬁ X, 7ot a=y FEEERIEZ=y FOT—AFy MElE#EHE L TWD,
—L N & RN — 7 L OI < ATFEATICEFR L TL 72 &V, EEK GRS 6mm?
DRVEBREZHEH LTS LTS 482 HBM),

4-5



4E 7—RIRF FHR#E

F) MBS RFEBENZERT 510, B —JLhEEFERALT, 7077
Azy FERMIFRIL FEBRMICHEZEL TS LS 49.3ESH),

HREAE REFK

7UTt
1=yk

Bt iR B i
(RAMEAL A EES (FoFFamyhiE
vy RS B L)

MICERENTLSIE)

A7 —ABEBM
LT

B FRIVMERL

T,

YAk YAR
(R EBRRIC (iR EETHIC
BERShTLSIE)

ERSNTVSIE)

nooooo

— r

46 T—ADKREBEFER (TILIHRDEGE)
SRk, 2 MROWET —ARH T, FEH DNy T ) —OfE) ABo
MR o L BB S AR R & 72> T B T & AR L L ORI A A L

o

4.6.1 BEFIEI=y FDiE
WBEREIZ=y NI, BT 7T r—T70, BIXOA T a7 —AF» b
(S-67-127570) ZMEHA L TIMEL 7T —A LT &N, 77, 7o T —710
BB, WIS —ARERN S Lo ic, mEREI=y hOT7T — AT
L T EEN,

T AR, R E T S Z L AHERE L E 9, EELRGGIE. FH O RF B & B

LTS, £, @Ef#E2=y MIT T ha2=y b7 — X LR U

BN LT &V (4.62 HEBM),

I U Ty AJTERESE O HEWR /) 7 — A E Te

WEHIH L = MILEIS
Ny 7 LT IEEW, 2RI E Y M7 — AR ET,

4-6



4.6.2

4.7

4.71

4F 7—X |RF FiHRE

TrTFTaZy bOHE

T rTFra=y OB TEAESAIIHE (B ERE= > RSO R
BAL) CERWINCEE SN TWAEEAIL., A ) —T7 7 a2 o0 THFHT ARV
b EBATTE AR LTSS 493 B, T, BERERSIERICTEN
HAOEEE, BRAEIET AT-DITHMETT,

ttb BT AL FOND 1 RIZIET — A EERE L T, 7T— A2 T D &

NNCTBHRENRHY £, 7T—2AI, 7o 7=y FEEEFEH2=y +D

waﬂey M2 LT D, v —b KA & Ol 7 — 7 L Ot < (A TIC LR
LTL &, ERMERE emm? D RKWEREZHER L CHEFEL T EEn (kXS

TR (RWVER)

BEFHI=VID
FT—A¥vb

’% REE
BEEHI ], EEEFE

- +

7—ADREFE (FRPDIHFE)

BEFIEILI=w FDiEHh

BEHEI=y MX, BT T =70, BLXOA T a D7 —AF v b

66%&%%)%@%LT%%&?~1LT<Eém /. TUT T =T LD
PE AT BE, OIS — AR D Koz, WEfE=y FOT — R
BEHI L TL &,

T AT, MR CERET A L AHEIE L 4, EEASAT. B O RF M L B2
LTS, F-, @EfEH2=y MIT T ha=y b7 — X LA UEE
BAICHEER L T IZEW 4I2HESHR),

4-7



4EF 7—X |RF Fi$RE

472 TFrTFrazv bOEM

TrTra=y FORMITES, BERET= PSS OEMEN (BT — A
&) EEXMICER SN TODEAIE, MixA ) =772 Eaflio TRAFIT AL K &
B 2 ffigk L T<E S0 (493 HEZM),

L, BT ARL FORND 1 RICIET — AR LT, 7T— A&k T 5 L
INZTHRERHY T, 7T—ABL, 77 Fr2=y F@EEHIEH2=> bD

T =A%y FEEERE L TS, =L & ORI — 7 L DT < A AT IS B
LT EE, EMRBTHRE 6mm? OKWERZ M L Tk L < EEn (kXS
LEYN

TR (KWVER)

EfEHIEI=YD
F—RFuh

4-8



4.8

4.8.1

4.8.2

4F 7—X |RF FiHRE

T—AOREBEFER (KERDHZE)
BIEFHLI= Y O

WEHEI=y M, BRT7 T =70, BEXOA T a7 —2Fy b
@6%H%N)%@%LT%%&T~XLT<E§V Elo. TUT T =T D
P NN BR, YN —ABE D L o2, BEHE=y b7 — R8T
BHL T EE 0,

T AL, MR L BT A Z L AR L E4, EHEAREAIEL. B O RF Bk L
LT3, £, BEf#Ez=y NIT T Fa=y bOT— X L[A U
EALICHEE L T 7280 (4821HEM),

TroTTa1zy bOE

TrT =y hORMIEA, EEHE =y FPAOREMEN (F7— A7
E) EERMIER SN TV DSEEIR, A ) —7 7 E& 20> TITT AL b
WA ZAR LTS ZE N (493 HEM),

ttb BT AL FOND | RICIZT —ABE2BRR LT, 7—A52EHETX5 L
INCTDRENHY 3, 7—ABE, 77 Fa=y e@EHEI=y O
T—X%VF%%%ﬁbfwé\V—WFH%@@%7~7W®E<K¥ﬁKEﬁ
LT EE, BRERE emm? OKWERZHEH L THEREL T 28 (kKEE

H),

ToTT
1Zyhk

T—AR(AWER)

BEFEI=YD)
7J@£¥v#




4% 7—RIRF THRE

49 TFT—RERIZTDONT

491 T—REDOEE

MHOEBESXMZH > HE. AT HERIL 2 Eiftlx,. HHv-ox, BLOERED
HLOTHHIVENDHY £7, KGHICEH T 2581%, MERIMREO LD EFH L
TLTIE&EN,

T — AL, RIS 6mm2 (AWGY) Db OEER L. WA AT E T

ZHRO AT TLIESY RIS, [EEm X, fACELZbOZFH L TL
72&Wy (ff] : Raychem #1:4¢ DualSeal 'V — X)),

Zo TRl
HEEFEIHF (M10)

\

4-10



4F 7—X |RF FiHRE

492 T—REBEOER

T = AL, = R & ORI — 7 O AZATICERR L, HEHL— 7 % i
NRIZL TS ZE W, AIRETHIUE, FEr —7 &7 =2, iR HaIh
TR OBE PP~ X FAHZE L T 230,

T—ARE, T T =y FORSITHRL FOND 1 RiBE L T &0, B
fPFARN N EEGIIAT LV A-MO L O L, ffERIIEDTD, v — Al
EWRALTLIESN, Trrta=y b EBHTHZGT 20 ERD 5561,
BUFTF AL MK A U —T7 2 20 T T (493 HSH),

WL, B 2R L T2 56 0F T,

IWEEAN

]
NN NS
Wi
FERES (RTULRE)
- INRES (RTULRE)
] FEES (RTULRE)
BWTEEE(RTULRR)
T—RER
T — AREOMEIT. BEHEI =y FOT— A%y MR L TSV (4.4.1 8
DHE/),

493 TrTraizZvy bERFHTEOEZ

ToTFa=y b EBAMTE ARG T DVNEND DA, gAY — 7 Lk
Ty — (BMFRE) ZHEHL TS REBR), T 254815, Bt
TRV N4 RT R TCEMGTHIVNEND Y £ (T — AR 2RV METe),

gy y—

Eﬁﬁiuf\>>

PSRN

NN N NN NC
//’ o TES
w@zy—> \ (RFoL R &)
INTPES
(RTFL &)

4-11



4F 7—RIRF TiHRE

T AL, T T o=y hOBRMT AL ROWND 1 o LHEEL T B &N (K
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7FO4 EEE/FAXT 7FHO5EZE/FAX2
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e« USBAR— b x1

o T u VES FAX AR —k x2
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LTL7ZE, 7T—R1E, RXOMEIZHY 97,

&0 Terminal ) Antenna

LAN1 LAN 2

T = AR OV T, 252 HR 4 EOFRBEZZM L TS IZE0,

55 TFFHrOYEEE IFAX & DL

551 &

BEGE=y MJX, 7 7B FAX 86T 57200 RI-11 AR— k23 2
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e FAX Z#Et \lHE T,
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7FHAaSEEE/FAX1T  FFASEIE/FAX2
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7 a ZERE FAX Bt O ax 7 ZiX, 6 &4 .50 RI-11
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ELEE E54 RJI-11TRIH(AR)
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5.6.1

5.6.2

5.7

5.7.1

5E AV —TIT(4R

USBA 23 —Tx4R

M=

WEHE =y M2, ISDNE7 A L#EET 5720, USBA— 231 DEfHEH
TUWEJ, ISDN X, 64kbps DT — X {12 xE LTV E T,

& Terminal ) Antenna

LAN1 LAN 2

E > E 5
WwF1T., USB 27 Z D U Z R L TWET,

USB a4 4 : EFELE|

L Hs E54 USBIRIA, AR
1 +5V
2 _DATA A
3 +DATA 4 3 2 1
4 GND

LANA 3 —T x4 R

M=

WEFRI#E= = ~ZlX. PoE (Power over Ethernet) Xfit-?®A —H %>~ ~ LAN 7R— k
N4o5H0FEF, LANAR—F (RJ-45 2% 7 %) %, IEEE 802.3af ICHEHLL T\ &
T,

LAN LAN 2
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5.7.2

5.7.3

5.7.4
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PoE (Power over Ethernet) 22U\ T

% LAN 7R— M X, DC48V (DC44~57V) Z#HETEF9, LANFA— ME, AHWIZ
HNNR=y ZHuGFENTOER A, T—FIEZEHOE SR, BFRA2EESET
MEEITWVET,

BEREI=y NI, LANA— 4 D83 T32W F TORENAIRETT,

SRR ORE M EN 32W LT Thiud, & LANA— MNIENZ 7 A1, 2,
BELO3 (4, 7. 154W) O & OIS L TWET, BHMHEHED 32W %
BBz I-%E, BEREOKRWR— R b0MELEILE LT, HEOELIEMNIL,
R—bFOFFIATT (F— b 1 3ERIENFRE),

— A 72 B ATTIC X o> T LAN AR— F D PoE #8E NS L34S, BT 572012
RS MNE T,
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5.8

5.8.1

5.8.2
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ERAHN
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WEGIEHL=y M, EEARIHO a7 22 BfHi L TWET, ERARH=

27 Z2ZE AMET Y =2 R LT,
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i
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5.9.1

58 BEfiMf 32 —TJM4R
AT 3 UBEBRDER

BERIRYLRFE (A T3 V)
T a L OBEFERILERAERT S 2 LT, WmEE=y o7 u SER/
FAX #fHOR— "2 2 R —F16 48— MIILETHZ N TEET,

1= ]V |

1. WA KRRD2EKZEZDEHZDT, h\—ZRYSNLFET,
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=D LEAD =50 RUIRA)ESR
f=th. REB HET,
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3. JaAy bORFAELT, BEHEI=Y ; (Phone/Fax1 R— k) HhHD
EDaS—4—TNLEEAL, TEL1/3R—FIZEHKELET,

4. BRIz, BIEHIEHL=> F® Phone/fFax2 R— kNS DES15—4—T )L
ZEAL, TEL2Z/4R—FICEHKLET,

5. JAry DRy +bZEBELT, 57 —7J)L (TTYCSLA-1, HithFE)
ZEAL., TEL1IHFICEHELET,

6. RHRIC. ZTDMDETT—TILEBAL, TEL2, TEL3, KLU TEL 4 if
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7. BNV EF (BR#FER) 2FE-oT. Er—TNLES—TILISVTICEEL
E3 2

EM5 : TEL1/3, TEL2/4

»‘\
) >
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NERITT, 7—T L
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N

5 - VAWIN

&

EDAS—4H5—TIL
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S
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F—JIERBLET,
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59.2 USB-RS-232C £ffigz (73 >)

WEFRIEZ=> F® USB R— MIA 7 3 > ® USB-RS232C ZE#ast 2Pl 4 % =
LT, RS232C IERDEHE AT FHEIC 2D £97,

1. "AUFRRT2XKZDBHHT, AN—FZWMYHLET,
2. USBH—JILEADT=®., FOr*ry MMIRZEZRITET,

FERLEEA. NERTE
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T—TINEADT=0, T
IR DHRNERTET

3. JaAy rORERELT, EWED USB7r—TILD S =TS 5] (Micro-B)
ZEAL. USBR—MICHEHKLET.

4, FNU K (BRHFER) #FE->T. USBY—JILES—TILI S5V TICEH
ELET,

USB /Rk—k

25 YAWIN
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(Dsub 9 EY)

5. RS-232Ca#%% (Dsub9 EFr) % RS-232CKR— hIZ#EHELET,
6. RS-232C ORIV ADARIZBOHIRTEHDET,
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VAT LDEEE]

6.1

6.1.1

SIMA— FD#EA /HS L

SIM h— FDEA

ROFNAT, BRI LI@E 7 oo 26 AF L SIM U — FadfEdlEa=y

WZHRALET,

1. BEFELI=Y FOEREA JICLFET,
2. SIMA—FrROY FOAN—ZRHEFT,

3. SMA—F#SIMA—FROy ~MZEALET,
SIM 71— ROF v 7N FHNZ2 5 L HICHFHAL T ZEW,

4. THFv] EVWSENKLHETSIMh— FHRLAAFET,
5. SIMA—FrAYIZERXSA4 FLET,

6. SIMA—KZXOY FDAN—ETORMEBEIZRY {FIHET,
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6.1.2 SIMA—FDOESL

F) SIMA—FRZEBMYSNT &, BEPT—2REATEEFEA, Y FIT—ID0F
DGR, REFHLOAERRETT,

WOFINET, BEFEZ= )5 SIM IV — RZED 4L E9,
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&

4. SMBD—FZEIMLT, h—FZEREHEIEFET,

5. SIMA—FZBRYSNL. SMA—FRAOY FOAN—ZTDOHMEICERY T
FEI,
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6.2.1

6E VRATLODEE
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BIEFIEHI= Y ~FDES
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[ é%&:ﬂ#F‘aﬁﬁ%)b)éi&%%@iﬁLo
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AN EE
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FADENTLESWN, 7T vbE R T
LAMERAINTLVENEEL, BRERESILES,
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6.2.2

6.3

6.3.1

6.3.2

A=y a VS RTLEFERT S

MAOBE T, A 7=y a  @BibE ) LEEA,

B R — MCEBOA 72 93 5 VU AT AaHEE LR ATE, ey
v OBMEIBLE /IR S EE) L C, WERIEa =y NOEEA L /AT R0 DD

£9, Zolx, EEHEHL=y POBRAA v FITA DO EFIZ L TELEDN
HYES,

) 194 UF Sy U RBRERDGEAX., BTE/NARILOERRAA Y FEAODFEFE
[ZLTLTEEY,

AT =y a EEEREA T 512, BEREE=y NORENLETT, iF

#MIX. FELCOM251/501 OE#FiE (OMJ-57050) =&ML T 7230,

BEFHE L=y FOERA T
WERELI=y NOBEEA 7T B0, BEAL v FELFTICLET,

) BESIEI=yY FOEBRZA ZICLEEHE. RIESPBEIXERFIRALLZLNT
{F2&Ly,

AT =y va EEEREAEH L TV AL, BEGE2=y FOEBEIRAAL v TF

T4 NI LT EET, A V= a A /7‘%2‘7 I LET,

SMA—FDOPINO—FZANT D

M=

Hf9 5 SIM &7 — RIZ PIN =t — RO SEAIL, PIN 22— RO A1 #4T7->TL 72
SV, PIN 22— RiZ, "o Rty FEZIEIWeb Y7 R B AT TEET,

Ny REy RV ar bk OEERIZ OV T, FELCOM251/501 OB 3+
(OMJ-57050) ZZHRL T 230,

Web Y 7 hFFERIFNVEEY DAL PINO—FKZAAT S

9% SIM 77— RIZ PIN =— R23LBET, PIN 22— RARAT DA, Web
7 hNEIFANY REY MIZPIN 22— FANHOBEHERNERINLET, TOHAIX
PIN 2 — ROREZITHo T TEIY,

Web V' 7 N OFERIZ ST L, FELCOM251/501 OB FiHE (OMJ-57050) %%
LT &N,
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6.4.1

6.4.2

6% LT LOEH
VAT LOEE

FERAAEIZDNT

VAT LADOERJE, Web V7 b, BLUOANY Ry oA GFIEICOWNTIE,
FELCOM251/501 O E#KFHHZE (OMJ-57050) S L T 72 &V,

A—H—AB2—T4R

=

VAT LEBET AT Da—Y—( L Z—T oA RAF, IRO2FEHENH Y £97,
e Web V7 ki XV a7 I RETHERLET,

e NV REY B

Web ¥V 7 k

Web V7 M, FHEXEEZTHOT-OIMHEHLET, BEGAEHZ=y NV a %
LAN#:: L. 77 %2 N L TWeb V7 NMZTZ7EALET, Web V7 NOF|H
DIOIZ, Y7 b2 TOA A R—=)LIIRETT,

Web YV 7 s ORI OV T, FELCOM251/501 OB ZiHE (OMJ-57050) %%
LTS &N,

N Ety b

N Ry FOFEAREREIZMZ, 7Y —F7o— K0 FURAT AR ORE A
—a—EEH I TVWET, N By FOEMIIZ OV TIE. FELCOM251/501 @
Bl #E (OMJ-57050) ZZM L T 72 &V,
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T2 S22 —T4«

%

5

71

AT—FART

711 BE
7V —=Rr7B—= RN RVRAT AL, ARV A YE—VSRLED #/R TV AT A
DAT —H ARREATVET,
7.1.2 LED RRDERK
HWEF#E 2=y D LED 7 VR REMHRT HZ LIZE-o T, WwEfI#HT=y I
RT T =y FOBERELHER TEET,
Terminal GEIEHIEIL=yF)
Power (%iR) Ailtenna (7oTFHa=vh)
i | oe=2= 5| ¢
BESIEHI=Y bDLED 5> FAKTIREE
. LED O s XT1K5E
i Power Terminal Antenna
ERUEEEINERES T (k) HET HT
EE R (1) FAT (k) AR (k. %9 0.3 BEH) HAT
EENF (% 4) AT (k) IR Gk, 9 0.3 BJE 1) SO (ek. 9 0.3 F0JE
Y —F AT (k) R Gk, &9 2 DS IR (k. &9 2 FDJE 1)
2 e RAT (%) R Gk, &9 2 DS RAT ()
LYARL—3 g T (i) R Gk, &9 2 B JE ) T (i)
¥ v R UH FUT (RR) | AR GEE, 59 0.3 BJE ) HAT
Error F&/4 T (Gik) AR (a2 BEH) R A, K2 78
)
Warning J&4: /1 RUT (%) RUT (BE6) RAT GHE)
V7 Ny =T RAT (%) R (F. K2 BJEH R (F. K2 B JE)
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7.1.3

AR EAYE—D
HWEGE =y MI, ROKED & X2 X PO ZITWET,
o EERFOEALTT A Ff (POST (Power On Self Test) )
FAEEIRF L7 T A RREITENE T,
o« a—P =2t/ T7T A NEITHE (PAST (Person Activated Self Test))
Web V7 bk T [Help service]>[Diagnostic Test] DJIAIZHH X, [Start] R ¥ > & 7
Uo7 $52LT, BALTTRAMNEIITTEET,
o #fERFOE=FY 7 (CM (Continuous Monitoring) )
AT LAEVMERIL, EMICS AT ADE=Z ) T EITVET,
AN R L, BEEIC KD BIEPBERGRIT, AN M AyE—Va )
FRLET,
WEGEI=y hBRA X M A =V 2D LG EE, A FORNEITH T
T, W@EGE =y NEERGE LED, 72137 v 7 F =y MEMEMR LED O%
RNELET,

@) Power &) Terminal ) Antenna

T T

BAERAETDOA R M Ay E—1F, Web V7 LR TE £77,

AR PRZTE, WEETRELETRCOLRY bERHBTEET, A0 b
o 7 OFEMICOWTIL, 722HAZSZR LT ZEV,



7.2

7.2.1

7.2.2

78 FSTNLYaA—F1425

AR Oy

kSIS a—TF 429 LR—Fk

N TN a—T 47 LAR— ML, HEiFERTOEHRDEG ENTHET, B
AEHOBIE. NI TN a—TFT 4 LR —FHEMLTLEEN,

NIy a—T 47 LAR— M, Web V7 b OfiRTExE£4, Web V7 D
FEANIX. FELCOM251/501 O E#liE (OMJ-57050) &ML T 7230,

AR FOYIZDUNT

AR PRI TE, WEETEER#E2= b, FRETTFa=y FTEAEL
EFRTOL Ry PERRTE T,

AR baZZiE, ANV NORAERFE, A XU MNE, A X2 FOFREPRRED
A2 G ET, TNOOFERIX, VAT AT —DRNZfET DR D E
To AN IR TIE, Web V7 FBRERL TS ZE W, Web V7 FOFEMIT,
FELCOM251/501 O BlFIZE (OMJ-57050) 2L TS0,
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~ 5 e
JE*% 1 ARNT=1— S
A
ATC Auxiliary Terrestrial Component : Py Ej = > AR —x > K
Fi b E MR ERLE R 2 OIS N — Y T e B R Yy N — 228D
AT CHEBR FTRER I N — U T A FEE T H7o0lz, M EKRY) v—F—%
FIRT A7V v FgE LS AT A,
AWG American Wire Gauge : K[E U A ¥ 7 — VHIH%
AR DB DK S 2 K3 FREE,
B
BGAN Broadband Global Area Network : 70— R 8 K7 m—/ L 7Ry hU—7
492kbps F TO @l T — & @500 75 e 25 Al RE R TR EFR - — B A,
BGAN [Z L~ T, A/, BREFRY NT—=IRA U F =Ky b~DT 7 &
2, T 7 A)VDIRIE, B IEER E DRI ATRE,
C
| CM Continuous Monitoring : 77 Ff i
EIRP Effective Isotropically-Radiated Power : 25l %5 5 #g 5 5 /7
TrTTNOEREND, E—BNEELELVENEEZELD LEOF
T T (TRTOHPIC—EORETEEZEETLT - 77F) OFE
=
E=N o
ESD ElectroStatic Discharge : #7550 &
G
GPS Global Positioning System : AHIERJIAL > X 7 A
HR L ZERMOEFEZEORAELFHEAT L Z & T, ik O EHOE
JE/RRE AN D AT A,
H
HF High Frequency : %7
3 ~ 30MHz O AR OFEW, o/ REBEOH FFIEGEE THEbh D,
HPA High Power Amplifier : K7 /) HiE#
l
/O Input/Output : A7j/ Hi7)
P Ingress Protection : &S5k
BN ~OER (LR, 1229, 5hd) . KOBRAICKT D IREORE
ZR g T2 O O EBERERS, IP Db &I HTITL - T, BB L URIKD
MHREDIEIE 2", EHLNOREFREEAMET HHE1E. [X) 2T 2.
7o & 21E TIPX4) LW ) RO GA IR, BIKICxH T 2 IREFHR DA %R L%
K
ISDN Integrated Services Digital Network : ¥ — E A &T & & L
WHEOBFHRIRICE > TTF—F L EFROT VX NVBEEZITV., 7 r 7\E X
Db EEE / mEEHREE AT 2N TE D, ARAHEREN,

AP-1




B 1 A

K
[ kbps | kilobits per second : % 1 £ hMigEf)
L
| LAN ‘ Local Area Network : 2 —H /L) 7Ry U —7
P
PAST Person Activated Self Test : #rEEHIZ L DB/ 7T A |
EENWFOENL T T AN EFEOT A NEBEEICLVFEITTHZ LN TE D,
BUEFICLVBAL T T A NREITEIND L, VAT ADNFHEET S,
PIN Personal Identification Number : {f A#&5I%H 5
j“—“ﬁ-“— k AT -ZAFEﬁ'(:/H\:ﬁ é ﬂéﬂ nﬁﬁﬁf 3?) D ﬂﬁl/\nu FL[EO)f\_&)fcﬁ k G )EH
WwWHivbd,
PoE Power over Ethernet : -/ —¥ % v MEIHRIZ K D A5 EREGE
A —HY v FOEREE T TE ﬁ%f?@fﬁﬁ‘é&fﬁo GREMlOKIIX, A —V
Foy Nr—T7 VR Tz AN O B i g | 2 B IR ARG %Z’ﬁ NI EMMTE D,
POST Power On Self Test : EEIRFDOE/L 77 X b
VAT ADOEE) / FEBRCERII TSNS 'L T T AR
R
RF Radio Frequency : = &%
#J 3kHz ~ 300GHz ¥ TOERML O F Wk, MWHt, 7 L v, HHEdE, #iais
BODDOBEE TV —X—(E 5% 5T,
RFI Radio Frequency Interference : M /& i $ T4
IEHLREICBW T/ A AR R v 77U FORKIZRDLEE L RVEER.
E%/XTA BIDH AR L,
S
SIM Subscriber Identity Module : JIAFEFRBIE Y = — /L
SIM (21, #EHEREOMAE ZiBT 270 DFF°. MAEEHR, BLOHE
FITE R FEFE STV ET,
SMS Short Message Service : 5 — h XA vE—U % —E R
SSB Single Side Band : HL{I 3 7 25 3
W EToBETFED 1 >, SSB OMFEHEHIMT~A /LT, v MNEOHE(FEIX
R, SSBBfEIC L - CHER, EFA—/N, B2 F—Fy M —E X%
FIHREREMELH 5,
T
TNC Threaded Neill-Concelman @ %
iz x 7 2 L THOWONEEKEFH =27 #O—Ff, TNC 237 ¥
IX. BNC a7 ¥ OfEEHXexTh v 7Y > 7RI Ltnz&&f%é
IARTEDA LE—H AL 50Q T, JEEED 0 ~ 11GHz O#{F 125 LT
5D,
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