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Chapter 1 Preface

1.1 About this operation manual
First of all, Koden Electronics CO., Ltd. would like to express our sincere gratitude for your
purchase of this MDC-2200/2500 series Radar.

This operation manual (hereinafter referred to as “this document”) describes operations and
maintenance of the radar systems MDC-2200/2500 series (hereinafter referred to as “this device”.)
Please keep this document in the location near the device to refer at any time when required.

The following symbol is displayed on the important part of safety usage of this device among this

description. The way as a symbol and the semantics are as follows.

Symbol Meaning

Mark for warning
AWarning This symbol denotes that there is a risk of death or serious injury when

not dealing with it correctly.

Mark for caution
&Caution This symbol denotes that there is a risk of slight injury or damage of

device when not dealing with it correctly.

Mark for danger high voltage
A This symbol denotes that there is a risk of death or serious injury

caused by electric shock when not dealing with it correctly.

Mark for prohibition
This symbol denotes prohibition of the specified conduct. Description of
the prohibition is displayed near the mark.

The following symbol is attached to important information among the descriptions in this document.

Symbol Meaning

Mark for important matters
IMPORTANT This mark denotes that there is a possibility that data loss may interfere

the operation or that the expected result may not be obtained when not
dealing with it correctly.

Mark for reference
@ This mark shows the part to be referred related to this description.
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MDC-2200/2500 Series

1.2 For safe usage

ACaution

Caution about the rotating aerial
The radar antenna may start to rotate without notice. Please stand clear
from the antenna for your safety.

ACaution

Caution about electromagnetic disturbance

The operating antenna & scanner unit radiates high-energy
electromagnetic wave. It may cause harmful effect for human body due to
its continuous irradiation. As International regulation says, electromagnetic
waves less than 100 watt/m? does not have a harmful effect on human
bodies, but some kind of medical devices such as heart pacemakers are
sensitive even under the low energy electromagnetic wave. Any personnel
with such a device should keep away from the electromagnetic wave
generating position at all times.

Specified power density and distance from the device (in accordance with

the provision as specified in IEC 60945)

Model name | Output power/ 100W/m? 10W/m?
Antenna length
MDC-2240 4KW / 3 feet Antenna 0.9m 2.85m
/MDC-2540 4KW / 4 feet Antenna 1.01m 3.2m
MDC-2260 6KW / 4 feet Antenna 1.09m 3.46m
/MDC-2560 6KW / 6 feet Antenna 1.3m 4.10m
MDC-2210 12KW / 4 feet Antenna 1.55m 4.89m
/MDC-2510 12KW / 6 feet Antenna 1.84m 5.81m
MDC-2220 25KW / 6 feet Antenna 2.82m 8.91m
/MDC-2520 25KW / 9 feet Antenna 3.35m 10.6m

Caution about internal high voltage.

Confirm that the ship’s power source and power supply of this device is
turned off when doing an internal inspection of this device.

The maintenance and inspection of these devices should be performed by
qualified technical personnel.

Post the notice of “During inspection” label near the power switch of this
device during service and inspecting.

High voltage is used inside this device. This high voltage may remain in
the circuit even after the power switch had turned off.

1-2
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Caution against the dust
AWarning Please wear a safety mask in the case of cleaning the interior of the

device. Dust may temporarily cause a disease of the respiratory
system. Be careful not to inhale dust.

Caution against static electricity
ACaution Please handle the printed circuit board only after taking measures

against static electricity. Static electricity occurs from the carpet on
the floor of the cabin, etc. and clothes made of synthetic fiber and

may damage the electronic parts on the printed circuit board.
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1.3 Disposal of used cell and this device

A high-energy density lithium ion cell is built in this device.
AWarning Improper disposal of a lithium ion cell is discouraged as the cell has a

possibility of short-circuiting. If it gets wet, the generation of heat,

explosion or ignition may occur resulting in an injury or a fire.

Treatment of the used lithium ion cell

e To dispose of built-in lithium ion cell in this device, insulate each terminal with scotch tape, etc. and
wrap in plastic bag, etc.

e The disposal and collection rules may be different depending on each country. Obey the directions
of each country.

Disposal of this device

e This device shall be disposed according to the regulations or rules.

1.4  Principal features of this device
The MDC-2540/2560/2510/2520 type Radar system is a compact and high performance shipboard
radar system consisting of the antenna & scanner unit with a transmit power of 4kW/6kW/12kW/25kW,
a display unit with a 15 inch color LCD display and operating panel unit. The MDC-2240/2260/2210/
2220 type Radar system is the system which consists of the antenna & scanner unit with the transmit
power 4kW/6kW/12kW/25kW and display unit with 12.1 inch color LCD display.
For this device, its multi functions and high performance is accomplished with microcomputer
technology as well as an image processing in the newly developed radar-dedicated LSI.
o Aslim display unit using liquid crystal technology.
o Stable indication and reliable acquisition of small target.
¢ Clear distinction between moving target and land by true trail display.
o Provision of multi targets ATA information and the chart display (mandatory or optional).
e Various models for selection of an optimum device for your needs.
e Simple and easy operation by user-friendly rotating knobs.
e Capable of adjusting gain, anti- sea clutter, anti- rain clutter, bearing cursor, and range marker, etc.

using rotating knobs.

o The waterproof (IPX5) display unit and operating panel have a great flexibility in installation.
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Chapter 2 Function and control names

Chapter 2

2.1 Radar screen

Tulne

Function and control names

Own ship speed

TX pulse length
Hea?ing

Fixing of image
Uppler display

RR interval PWN 3575 TaeN]] Gain
Dispaly mode (D] ;AN A Anti-sea clutter
TRAILS / ——Anti-rain clutter
Ennall~ Interference rejection
Off center PROCT
Zoom vpi N\ Enhance target
Signal processing
X-band —Video
Trail mode | Bearing scale
EBL1 EBL2
VRM1 VRM2
—Range rings
Dispaly area
R (A oo
guard sone, WIDTH o.00onmp—Cursor
etc. »RNG 35°15.146N
DEPTH 139°45.037E
EBL2 TRUE VRM 1
EBL —; 000.0° »000.0NM— VRM
»000.0° 000.0NM
AO0WN SEA STAB A'ED.%A_ 1 AALS 3
LAT 35°15.146N (¢ £ 8, MMsL
LON 139°45.037E |08 E
Eher K0
SET XXXX TBRG TCPA
RNG CSE
DRIFT XXX XKT AGE STW

I
Lower display

DISP1
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MDC-2200/2500 Series

2.2 Control panel
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1 [DAY/NIGHT] key
2,3 [EBL1] [EBL2] key
4 [RAIN] knob

5 [SEA] knob

6 [GAIN] knob

7,8 [VRM1] [VRM2] key
9 [RANGE +/-] key
10 [ENH] key

11 [MENU] key

12 [ACQ] key

13 [ENT] key

14 [POWER ON/OFF] key
15 [STBY/TX] key

16 [EBL] knob

17 [OFFSET] lamp

18 [BRILL] key

19, 20, 21 [F1] [F2] [F3] function key
22 [PANEL] key

23 [PI] lamp

24 [VRM] knob

25 [SP/LP] key

26 [OFF CENT] key

27 [MODE] key

28 [OFF] key

29 [Joystick]
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@
©,

®

@

© ©®

®

[DAY/NIGHT] key Note: This function is not available for MDC-2200
Change video and background color. 2 types of mode are provided for day and night.
[EBL1] key

This key is used to switch on or off EBL1. This key is used to switch operation when EBL2 is
selected and displayed.

[EBL2] key

This key is used to switch on or off display of EBL2. This key is used to switch operation
when EBL1 is selected and displayed.

[RAIN] knob

This knob is used to adjust to reduce reflection of rain and snow to improve target
delectability. Rain and snow reflection reduction effect is increased by turning knob to the
clockwise direction. It is also used as function key by pressing knob.

[SEA] knob

This knob is used to adjust to reduce reflection of ripple of sea surface to improve target
delectability.

Surface reflection reduction effect is increased by turning knob to the clockwise direction. It is
also used as function key by pressing knob.

[GAIN] knob

This knob is used to adjust receiving gain to improve target delectability. Gain is increased by
turning knob clockwise. It is also used as function key by pressing knob. It is also used as
function key by pressing knob.

[VRM1] key

This key is used to switch on or off VRM1. It is also used to switch operation when VRM2 is
displayed and selected.

[VRMZ2] key

This key is used to switch on or off VRM2. It is also used to switch operation when VRM1 is
displayed and selected.

[RANGE] key

The RANGE key changes the range scale. A press of the + key or — key increases or
decreases the range scale, respectively.

[ENH] key

Target enhance function is switched by pressing this key, [ENH 1] => [ENH 2] => [ENH 3] =>
Off
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(11) IMENU] key
Menu is turned on or off by pressing this key.

@ [ACQ] key Note: This function is not available for MDC-2200.
This key is used for target acquisition of ATA or EPA.
Acquired target is deleted when [OFF] and [ACQ] keys are pressed simultaneously.

@ [ENT] key
This key is used to determine designated value for menu operation. Designated value is not
altered if menu is closed without pressing [ENT] key. This key is also used to select target of
ATA, EPA or AIS and to select mark during mark display.

[POWER ON/OFF] key

This key is used to turn power on or off.

(15) [STBY/TX] key
This key is used to switch on TX or standby.

[EBL] knob Note: [EBL]/ [VRM] knobs are common for MDC-2200.
This knob is used to operate EBL or to adjust screen brilliance.
Offset function is activated when this knob is pressed.

@ [OFFSET] lamp Note: This function is not available for MDC-2200.
This lamp is on when offset function is active.

[BRILL] key

This key is used to change screen brilliance.

[F1] function key

This key is used for function key. Function assignment is selected in startup menu.

[F2] function key

This key is used for function key. Function assignment is selected in startup menu.
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@ [F3] function key Note: This function is not available for MDC-2200.
This key is used for function key. Function assignment is selected in startup menu.

@ [PANEL] key Note: Panel dimmer is changed over by [BRILL] key for MDC-2200.
This key is used to change panel dimmer.

@ [P1] lamp Note: This function is not available for MDC-2200.
This lamp is on during parallel index line function is selected.

[VRM] knob Note: [EBL] / [VRM] knobs are common for MDC-2200.

This knob is used to operate VRM or to adjust panel dimmer.

(25) [SPILP] key
This key is used to change pulse length to improve target delectability.
[OFF CENT] key
This key is used to switch on or off Off center.
@ [MODE] key Note: This function is not available for MDC-2200.
This key is used to switch over display mode such as Head-up, North-up etc.
[OFF] key
Heading line is erased during this key is pressed.
Alarm sound is stopped by pressing this key at the time when alarm is sounding.
Deleting operation is performed by using this key in combination with other keys.
[Joy stick]
This device is used for cross cursor operation, menu operation, target acquisition operation
or mark input operation.
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Chapter 3 Basic operation (for control panel)

3.1 Power On/Off

Power On
Press [POWER ON/OFF] key. Buzzer sound [Peep] is produced and then Radar system is activated.

+ After activation, the character of [Model name] and [WAIT] will be displayed and the preheating of
magnetron will start.

+ The brilliance of the screen is set with the brilliance set at the time when the power has been turned off.

Power Off
Keep pressing [POWER ON/OFF] key for longer than 3 sec.

IMPORTANT: Re-entry of power shall be performed after having passed for longer than 3
sec. after power-off.

3.2 Change brilliance of display unit (Screen and Control panel)

Change screen brilliance
(For MDC-2200)

1 Press [BRILL] key. (Note: Each time [BRILL] key is pressed, it changes over “Screen brilliance” and

“Panel dimmer”)

2  Screen brilliance adjustment window is displayed.

|[BRILL s | |

3 Turn [EBL]/ [VRM] knob clockwise to increase brilliance.
Turn [EBL] / [VRM] knob counter clockwise to decrease brilliance.

* The display brilliance changes in 5 steps each time by pressing [EBL] / [VRM] knob.

Darker Brighter
@ EBL / VRM knob

Push

(For MDC-2500)
1 Press [BRILL] key.

2  Screen brilliance adjustment window is displayed.

[BRILL [ | |

3 Turn [EBL] knob clockwise to increase brilliance.

Turn [EBL] knob counter clockwise to decrease brilliance.
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* The display brilliance changes in 5 steps each time by pressing [EBL] knob.

Darker/ Brighter
? EBL knob

Push

Change brightness of control panel dimmer
(For MDC-2200)

1 Press [BRILL] key twice. (Press once during screen brilliance window is displayed.)

2  Panel dimmer adjustment window is displayed in the screen.
[PANEL [ ] |

3 Turn [EBL] / [VRM] knob clockwise to increase brightness of the panel dimmer.

Turn [EBL] / [VRM] knob counter clockwise to decrease brightness of the panel dimmer.

* The panel dimmer changes in 5 steps each time by pressing [EBL] / [VRM] knob.

Darker Brighter
@ EBL / VRM knob

Push

(For MDC-2500)
1  Press [PANEL] key.

2  Panel dimmer adjustment window is displayed in the screen.
[PANEL | | |

3 Turn [VRM] knob clockwise to increase brightness of the panel dimmer.

Turn [VRM] knob counter clockwise to decrease brightness of the panel dimmer.

* The panel dimmer changes in 5 steps each time by pressing [VRM] knob.
Darker Brighter
Pushgg VRM knob

3.3 Transmission

Start transmission
Press [STBY/TX] key. Antenna starts rotating and transmission.

Transmission is not available just after the power on and [WAIT] is displayed on the screen. Wait until

[STAND-BY] is displayed after timer count is completed.

Stop transmission

Press [STBY/TX] key in [Transmission] status to stop transmission.

[STAND-BY] is displayed on the screen after stopping transmission.
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3.4 Change range (indicated distance)
By switching over range, observing area can be changed. Set up the most suitable range for observation.

The observing range is numerically displayed on the upper left of the screen.

1 Press [RANGE +] key to zoom out the area and to observe a long distance.
Press [RANGE -] key to zoom in the area and to magnify proximity of own ship to observe.

Bearing scale
Range —1.5

Indicated distance

Own ship

N .
\\ ’
. N
. N
’ \
B o
v

Ranges usable per each model are as shown below. (Standard setting)

Model name Range
0.125NM
0.25NM
N g 0.5NM
o
S| o Sl o2 |3 < 0.75NM
Q¥ | b~ | 8o | &7
So (97 Q-1 Q5 1.5NM
AN | o | 25 | 88
S lN2|I &8 A5 3NM
3| N | N2 | OP°
Q. [ T O .
N |loo| O |2 3 6NM
Sx|=8|==2| = 12NM
2| - 24NM
48NM
72NM
96NM
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3.5 Adjust receiver gain (GAIN)

Adjust receiver gain with [GAIN] knob to obtain easy viewing screen according to observing status such as

range of distance, sea surface, rain and snow clutter, etc.

1 Turn [GAIN] knob clockwise to increase receiving gain.
Turn [GAIN] knob counter clockwise to decrease receiving gain.

Gain
Down /@Up

Decrease gain to observe short range dense targets easier.
Increase gain effectively for long range targets, however if gain is increased to much, the noise will

increase accordingly and it makes difficult to observe small targets.

Result picture after adjustment by gain knob

| Land Land
% o //
own « —Own
3 : - ship - | ship
< Picture of too low gain > < Picture of moderate gain > < Picture of too high gain >
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3.6 Reduce sea clutter (STC)

In short distance range, the echo from the sea clutter appears on the display even in calm state. In rough

seas, the echo from the sea clutter appears heavily around the center of the screen and the targets become

hard to be observed.

By using [SEA] knob, suppress this influence of anti-sea clutter and adjust it to make targets easier to be

observed.

1 Turn [SEA] knob clockwise to increase anti-sea clutter effect.

2 Turn [SEA] knob counter clockwise to decrease anti-sea clutter effect.

Anti-sea clutter

Low /@High

+ The knob shall be turned to leftmost position in a calm environment.

+ This function reduces gain in shorter ranges. Pay attention that the actual targets will be lost if the knob

turned clockwise too much.

Picture after adjustment with an [Anti-sea clutter] knob

-":/ ship

| -Land

Own

< Picture with sea clutter >

0093125002-02
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Own

ship

| -Land

Own
ship

< Picture of adjusted anti-sea clutter > < Picture of high anti-sea clutter >
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3.7 Reduce rain/snow clutter (FTC)
In rain or snow weather, targets become hard to be observed as a result of the echo from those reflections.

By using [RAIN] knob, you can suppress influence from the unwanted reflection of rain and snow and make

the picture easier to be observed.

1  Turn [RAIN] knob clockwise to increase anti- rain clutter effect.

2 Turn [RAIN] knob counter clockwise to decrease anti- rain clutter effect.
Anti-rain clutter

Weak /@ Strong

The knob should be turned to leftmost position in normal environment.

Turning the knob clockwise, profiles of targets which were hidden due to the echo of rain/snow etc. appear
but pay attention not to fail to miss the small targets.

When a function to suppress ant-rain and anti-snow clutter is adjusted too high, it may prevent from

detecting targets due to suppression of echo not only from rain and snow but also from the targets

Result picture after adjustment with an [Anti-rain clutter] knob

Ny ,,‘,,///Iand . _—Land

Jai RTINS —oun
£ - ship ] ship

< Picture with rain clutter > < Picture with rain reflex suppressed >
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3.8 Change transmission pulse length (SP/LP)

A function capable of achieving suitable target detection by changing the transmission pulse length is

provided.
The short pulse length [SP] is suitable for dense targets due to high resolution.
The long pulse length [LP] is suitable for detection of small targets due to high gain.

Pulse length can be changed in range of 0.75nm, 1.5nm, 3nm and 6nm. (factory setting)

1 Press [SP/LP] key. Two types of pulse length which are suitable in that range will be changed each time

by pressing key.

Current pulse length is shown upper left of the screen.

Range—1 5

_Pulse length—Yy MW RESRRRRES .
short M long

SP < M1W < M1N < M2W < M2N < L1P < L2P

.......

3.9 Enhance target (ENH)

This function is intended to enhance a desired target on the screen and make the image easier to be

observed.

1 Press [ENH] key. Each time by pressing, It switches over [ENH1] -> [ENH2] -> [ENH 3] -> [Off] .
Enhance levels are:
ENH 1: small
ENH 2: medium
ENH 3: large
Current selected enhance target mode is displayed on the upper right of the screen.

- Target enhance function also magnifies the echo of sea and rain clutter.
Combine to use the function of [SEA] knob and [RAIN] knob to obtain the optimized picture.

ENH 1 ENH 2 ENH 3
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3.10 Measure distance and bearing of a target

Measure distance (VRM: Variable Range Marker)

The VRM is used to measure the distance of a target from the own ship’s position and the optional position.

Two types, [VRM1] and [VRM2] are provided.

After selection of [VRM1] or [VRMZ2], Adjust [VRM] to the target by turning knob and then measure the
distance.

VRM can be shifted quickly when being operated by pressing the knob.

1 Press [VRM1] key to display a dotted line circle of [VRM1].
The distance to VRM1 is indicated on the lower right on the screen, and also a P> symbol is displayed

on the left side of the distance display.

i
\\\\\

VRM1
Own ship

7
»x.—'/ Target

Radius changed by VRM knob

VRM1
»8.990NM

-—Distance to Target

2  The dotted line circle is aligned to the target to be measured its distance by turning [VRM] knob.
The value of distance display is the distance to the target.

Decreace of/ \Increace of
range range

VRM knob

3 Press again the [VRM1] key to turn VRM1 off. The distance display in lower right of the screen is turned
off simultaneously.

4  Press [VRM2] key to display the broken line circle of VRM2. Operation procedure and distance display
are the same procedure as for [VRM1].

5 Both VRM1 and VRM2 can be displayed simultaneously by pressing [VRM1] key and thereafter [VRM2]
key.

6 Switching over of VRM1 and VRM2 are performed by pressing [VRM] key to be used.
(For MDC-2500 series. selected VRM key color changes to red.)

- The unit of VRM distance can be selected from “NM, km, sm, and RANGE LINK.
To be set up as follows: Detail menu =>*“ MARKER” =>“VRM1 UNIT” or “ VRM2 UNIT”
&~ Detail menu shall be referred to “Display detailed menu” (page 4-2)” for release protection.
&~ Refer to “Measure distance and bearing between two points (Offset)” (page 3-13) in order to offset the

center point of VRM to the intended position (position of cross cursor).
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Measure bearing (EBL: Electronic Bearing Line)
This is used for measuring the bearing of the target from the own ship or from the optional point.

Two types of [EBL1] and [EBL2] are provided.
After selection of [EBL1] or [EBL2] by pressing either key, align electronic bearing line to the target by turning
the knob and then measure the bearing.

EBL can be shifted quickly when being operated by pressing the knob.

1 Pressing [EBL1] key, [EBL1] electronic bearing (dotted line) is displayed.
EBL1 bearing value on the lower left of the screen and a P> mark on its left are displayed.

v
\\\\\\\

% | EBL1

(S
X«QTarget
< ™ Bearing cahnges

\ by turning EBL knob

Own ship

EBL1
»060.5°

Target bearing from own ship

2 By turning [EBL]knob, align the electronic bearing line to the target to be measured.

The value of bearing display is the bearing of the target.

Counter clockwisei/ \Clockwise

EBL knob

3 Press [EBL1] key again to turn EBL1off.
4  Press [EBL2] key, and [EBL2] electronic bearing (broken line) will be displayed.
The operation procedure and display of the bearing is the same as for [EBL1].

\‘s v
IR

EBL2 =% -+ —EBL1

Own
ship

"""""""

5 Press [EBL1] key then press [EBL2] key to display both EBL1 and EBL2.
6 Press [EBL] key to switch over either EBL1 or EBL2 to be used.
(In MDC-2500 series, selected EBL key color changes to vermillion.)
&z Refer to “Measure distance and bearing between two points” (page 3-13) in order to offset EBL center

point to the intended position (position of cross cursor).
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Measure distance/bearing (Pl: Parallel index line)

This function is used to display a parallel straight line from own ship or optional location and measure

distance and bearing.

The number to be displayed of parallel index line is selectable from normal (number of the rings of the range
to be used), 1 to 7 lines.

Display single side (default) or both sides of screen can be switched over.

- Parallel index line can be shifted quickly when being operated by pressing the knob.

(For MDC-2200)
EBL2/VRM2 or Parallel index line is selectable to use in case for MDC-2200. It was set to EBL2/VRM2 in
ex-factory.
Set up to Parallel index line from marker selection menu to use Parallel index cursor.
1 Setting of Parallel index cursor
Press [MENU] key to display “Menu”.
To proceed “MARKER” =>"MARKER SEL”, set up EBL2/VRM2 to the PI, then press [ENT] key.

ECHO

BRG TRUE/REL
ATA/EPA “ > MARKER SEL** <>
CHART v CURSOR v
DATADISP Move to Move to
STARTUP the right the right

* : Displayed at installation of AlS unit (optional).
** . MARKER SEL is provided for MDC-2200 series only.

2 Display line number setting
Press [MENU] key to display “Menu”.
To proceed “MARKER” => “PARALLEL INDEX”, then select display number and press [ENT] key.

In Normal, line number is equal to number of Range ring.

Designated number of Pl is displayed when 1 — 7 value is selected.

3  Plis displayed by pressing [EBL2] or [VRM2].

4  Bearing is displayed middle lower left of the screen, and distance between Pl line is displayed middle
lower right of the screen during Pl display.

5 The interval between lines can be varied by pressing and rotating [VRM2] knob.
In “Normal” setting, variable range is min: equal to Range ring one, max: 50% of selected range. In “1

— 77 setting, min: 0, max: about 1.6 times of selected range.
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Bearing can be varied by pressing and rotating [EBL2] knob.

Counter clockwise'/

\Clockwise’;

e el
040.0°

EBL knob

o
3.000NM

Refer to “Measure distance and bearing between 2 points (Offset)” (page 3-13) for offsetting center of

Parallel index line to optional position (cross cursor position).

(For MDC-2500)
1 Setting of number of lines to be displayed
Press [MENU] key to display “Menu”.
To proceed [MARKER] => [PARALLEL INDEX] and select number of lines then press [ENT] key

MARKER

DATADISP Move to
STARTUP the right

*: Displayed at installation of AIS unit (optional).

RANGE RINGS
BRG TRUE/REL
MARKER SEL**
PARALLEL INDEX

CURSOR

Move to
the right

** . MARKER SEL is provided for MDC-2200 series only.

In Normal, line number is equal to Range ring one.
Designated number of Pl is displayed when 1 — 7 value is selected.

2 Plis displayed by pressing [VRM2] knob.
Bearing is displayed by figure on middle lower left of the screen, and distance between PI lines is

displayed on middle lower right of the screen during Pl display.

PI lamp in lower left of [VRM] knob is lighted during PI display.

VRM knob

g Push

PlREL
000.0°

Pl
3.000NM

0093125002-02
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The interval between lines can be varied by rotating [VRM] knob.
Though the distance may be changed freely, the setting of the interval of [VRM] can only be
changed in [NORMAL] mode for the basic number of lines.

Increase of distance Decrease of distance

e e —

Increase of | =
ditance | -

VRM knob

Decrease of
distance

PREL " Pl REL el
0000° 2.500NM 000.0° 5.000NM

Rotate the [EBL] knob to change bearing.

Counter clockwise;/ \Clockwisei

EBL knOb 2/ 040.0° 3.000NM

&= Refer to “Measure distance and bearing between two points (Offset)’ (page 3-13) for offsetting the

3-12

center of Pl to optional position (cross cursor position).
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Measure distance and bearing between two points (Offset)

- Though VRM, EBL or PI uses the own ship as an original point for default value, this original point can be

changed (offset) to the optional position. This enable to measure distance and bearing between two targets.

-+ The change of original point (offset) can be made for three types independently: VRM1 and EBL1, VRM2
and EBL2 and for the PI.

- -l

1 By pressing [EBL] knob while [EBL1] and [VRM1] are selected, the original points of EBL1 and VRM1
can be offset to the position of parallel index line.
Then, the numerical values of EBL and VRM displayed at lower part of the screen will change to blue.
(For MDC-2500) The offset lamp color located at lower right under [EBL] knob will change to vermillion.
‘ EBL1
' ‘//‘ Target A
EBL knob ’: Target B
— S Own ship position
. —)‘\ VRM1
Oy,
Push OFFSE Sarbea >k

By operating [Joystick], the markers of EBL1 and VRM1 will move together with cross cursor.

LN . | EBL1
' \\A/a/' TargetA

\\\ - Target B

\:1__ =— Own ship position
H-re—1— Cursor
4 Joystick _ \\ VRM1

Move TP » 1/ abaRM
2 By moving the cross cursor, point to the target B to be measured.
3 By turning [EBL] knob and [VRM] knob, point it to the another target A.
4

The bearing and distance from target B to target A are indicated as EBL1 and VRM1
LN | eBL1

v \\‘/'/l Target A
. L VRM1

/ \+4‘\,/|/ Target B

~—=7

Own ship position

,,,,,

.....
EBL1 VRM1
331.5°«¢ »1.424NM|

5

By pressing [EBL] knob after having confirmed above, the origin points of EBL1 and VRM1 will be
restored to the own ship position.

6 For [EBL2] and [VRMZ2], the same procedure as that for [EBL1] and [VRM1] is taken to set up.

0093125002-02
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3.11 Change echo color (DAY/NIGHT)

This function is used to change echo colors on the screen depending on day and night navigation to make
viewing easier.

The image and background color can be set independently for daytime or for nighttime, for which the echo

color shall be registered beforehand.

(For MDC-2200)

1 Press [MENU] key to display “Menu”.
Select [ECHO] => [DAY/NIGHT] and select Day echo or Night echo color then press [ENT] key.

(For MDC-2500)
1 Press [DAY/NIGHT] key to switch over Echo color to Day echo and Night echo alternatively.

The above can be operated by using Menu.

3.12 Remove the heading line
This function is used when a target is overlapped with a heading line and hard to be observed.

1 Press [OFF] key to temporarily hide the heading line.
A target toward on the heading line becomes easier to observe while the key is kept being pressed. (It
is not possible to remove it continuously.)
There is a function to make heading line blinking without key operation. (Detailed menu=> [MARKER]
=> [HL BLINK] => ON)
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3.13 Relocate own ship position (Off-centering)
This function is used to get broad outlook of heading line by relocating position of own ship.

1 Move a cross cursor to the position you want to move own ship by operating [Joystick].

2  Press [OFF CENT] key to move own ship to cross cursor position.

=>

Ownship | ™ *"\:‘\ Own ship

" o
....

3 Press [OFF CENT] key again to return own ship to the center of the screen.

Off center area is limited to 66% of the designated range.

Own ship relocatable area

34%

66%

Own ship

Off center position can be fixed to stern orientation instead of cross cursor position.
(Chapter 4 4.3 ECHO menu => [OFF CENTER POSITION] => OPPOSITE)
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3.14 Select display mode
The display mode is combined with bearing display mode and target motion display mode.
The bearing display mode is provided with 3 types: [HUP], [CUP] and [NUP].
The target motion display mode is provided with 2 types: [RM] and [TM].
Following 5 display modes are provided for this device with combination of these modes described above.
H UP rm
C UP Rm
CUP ™
N UP RrRm
N UP 1™
* Input bearing signal to use C UP rv and N UP rm display mode.

+ Input of both bearing and speed signal to use C UP ™ and N UP tw display mode.

(For MDC-2200)
1 Press [MENU] key to display “Menu”.
Select [ECHO] => [DISP MODE] then select from H UP gy, C UP gy, C UP 1, N UP gy, N UP .

Display mode is shown on the upper left of the screen.

(For MDC-2500)

1 Press [MODE] key. The display mode will be changed in the following order each time you press
[MODE] key. Current display mode is displayed on the upper left of the screen.

(—V THUP pu] = TCUP gu] = TCUP ] = TNUP rul = TNUP 1] T

For H UP (Head up mode)

Heading line bearing is always displayed to the direct top of the screen.

This mode is based on bow of the ship and is suitable to watch targets because the range of view is the

same as that at the time of ship handling.
Heading

NERN SRR
N /.
\ ’
-

Target 1 ——»¢

N

Own ship—7 w <« Target 2

Land — frenett
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For C UP (Course up mode)

When “C UP gy” or “C UP 1y is selected, the heading line is set to the course and the setup course is shown

on direct top of the screen.

This mode is used for navigation along the setup course.

When heading is changed from the setup course after C UP setting, heading line is shown deviated

accordingly from the setup course.

To navigate along the setup course, ship handling shall be done to keep heading line displayed on direct top

of the screen.

Specified course

N

.
\ o
.

>
Target 1—{——»#
Oown ship/}/r

Land |

N

— Heading

Land

[N
\
o

Target 1 ——

|_Target 2 |:> Own ship —1=

-l Target 2

< [C UP] selected >

< Heading deviated from course >

For N UP (North up mode)

This mode always keeps displaying true north on the top of the screen. It makes easy to consult with the

chart because of the display oriented to a true north.

Target 1 —

Own ship —

Land

=~ Heading

=1 Target 2

0093125002-02

3-17



Chapter 3 Basic operation MDC-2200/2500 Series

For relative motion (RM) and true motion (TM)

Relative motion indicates the motion of surrounding targets with own ship’s position fixed at the center of the
screen.
Because own ship position is centralized, fixed targets such as the land also move on the display while the

ship is moving.

True motion indicates the motion of the target as a center of the specified bearing.
Fixed targets that do not move in any direction stay on the display as they were and actually moving targets
move on the screen.

*No true motion [TM] is available for [H UP] mode because the heading always continues to move.

Relative motion (RM): The own ship position is fixed and the other surrounding targets move on the screen.

This is useful for monitoring the surrounding situation from the own ship’s position as

a center.

Own
ship

Fixedw | e

—=>

Moving

Moving
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True motion (TM): Own ship’s position moves according to its speed and its course on the screen. Stationary
targets are fixed on the screen, while moving targets move on the screen. This mode is

useful for monitoring your position from the fixed targets such as a land etc.

Own ship

=>

Moving

“1— Own ship

Fixed

Own ship position
relocatable area in TM

\-/ Center of display

34% |

66%

Reset true motion
When own ship position reaches to about 66% of effective screen radius, own ship position is automatically

reset to opposite orientation of the screen.

— Own ship

Moving toward
the stern

+— Own ship

- It is also possible to reset own ship position before it reaches to 66% of effective screen radius.

1 Press [MENU] key to display “Menu’”.
Select [ECHO] => [TM RESET] and then press [ENT] key.
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3.15 Use ATA/EPA
ATA (Automatic tracking aids) function provides to acquire up to 50 targets of ship manually (specifically
select target) or automatically (in prior setting area ) then to track automatically.
EPA (Electronic Plotting aids) function provides calculation of course and speed of the target based on the
information of 2 point position data manually acquired and the information acquired again after 30 seconds
or later.
This device is equipped with ATA board as a standard. ATA function is automatically selected at the time of
shipment.
The tracking data of ATA/EPA can be displayed in data display area on the lower part of the screen.
There are following information necessary to avoid collision.

CPA (Closest Point of Approach Minimum approach point to the target (distance)

TCPA (Time to Closest Point of Approach) Time to Closest Point of Approach

Speed of the target

Course of the target

Vector of the target

Heading bearing and speed input by optional GPS compass or equivalent is required to input to use

ATA/EPA function.
Object acquired and started tracking is called “Target”.
Item ATA EPA
Manual acquisition Yes Yes
Auto acquisition Yes No
Tracking method Automatic Manual
Max. tracking number 50 50

(ATA operation method)
Manual acquisition

(For MDC-2500)

1 Move cross cursor using [Joystick] to lay on the target to be acquired, and then press [ACQ] key. A

symbol is displayed at location of the cursor.

u[-l “
L]

number is attached beside the mark.
(For MDC-2200)

1 Move cross cursor using [Joystick] to lay on the target to be acquired, and then press [F2] key

mark is displayed immediate after acquisition then changes to o mark after about 30sec. Target

Note 1 A

symbol is displayed at location of the cursor.

“ ': “ mark is displayed immediate after acquisition then changes to o mark after about 30 sec. Target

number is attached beside the mark.

(Note 1) In MDC-2200, [F2] key is assigned to “ACQ” at the factory setting. The setting can be made to other

Function key.
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Delete target (Select and delete)
(For MDC-2500)

1 Move cross cursor using [Joystick] to lay on the target to be deleted and then press [ACQ] key by
pressing [OFF] key.

(For MDC-2200)

1 Move cross cursor using [Joystick] to lay on the target to be deleted and then press [F2] key by
pressing [OFF] key.
(Note 1) In MDC-2200, [F2] key is assigned to “ACQ” at the factory setting.

Delete all targets

This function is used to delete all acquired targets.

1 Press [MENU] key to display “Menu’”.
Select [ATA/EPA] => [ALL DELETE], and then press [ENT] key.

MARKER ATA/EPA TYPE

ECHO ACQ

NAV LA DELETE

ALARM ALL DELETE

ATA/EPA < » [ >[MAN ACQ NO

AlS* N A AUTO DETECT

CHART v TARGET ID

DETADISP TARGET SELECT

STARTUP Move to EPA UPDATE
the right

* : Displayed at installation of AIS unit (optional).

Use Automatic acquisition (Up to 40 targets can be acquired in default)

1 Press [MENU] key to display “Menu’”.

Select [ATA/EPA] => [AUTO DETECT], and then press [ENT] key.

MARKER ATA/EPA TYPE

ECHO ACQ

NAV A DELETE

ALARM ALL DELETE

ATA/EPA « » [ >|MAN ACQ NO

AlS* \ A AUTO _DETECT

CHART v TARGET ID

DETADISP TARGET SELECT

STARTUP Move to EPA UPDATE
the right

* : Displayed at installation of AIS unit (optional).

0093125002-02
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2 ATA auto acquisition setting area is displayed on the screen.

Bearing—
= Width
—— Own ship
Depth—— __ Range

Gz

» BRG 315.8°
WIDTH 100.3°

) RNG_ 4.133NM
DEPTH 0.755NM

- Setting items are [BRG], [RNG], [WDT] and [DPT].
- Value less than 5° for Bearing, 0.1NM for Depth is unavailable to set up.
- Use [VRM] knob and [EBL] knob for setting.

3 Press [EBL1] or [EBL2] key, and then change [BRG] <=> [WIDTH] by using [EBL] knob.
In the same way, Press [VRM1] or [VRMZ2] key, and then change [RNG] <=> [DPPTH] by using
[VRM] knob.

- In figure display on the lower left of the screen, Item under setup is indicated by left P> mark.

4 Setup process is completed by pressing [ENT] key after the area designation, then auto acquisition
starts.

To switch auto acquisition off, display the same Menu then select Auto acquisition and press [ENT]
key.

To change auto acquisition area, off acquisition once, then restart from procedure 1. Setting area is
recorded.
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Detailed target data display method

Detailed target data can be displayed on the lower part of the screen.

1 Press [MENU] key to display “Menu”.
Select [DATADISP] => [DISP 1]/ [DISP 2] / [DISP 3] then turn Joystick to right.

Select ATA/EPA then press [ENT].

Detailed data display area

//_\

2 Data display part background is set transparent in default.
Setup by following procedure to fill background to ease to see data.
Press [MENU] key to display “Menu”.
Select [DATADISP] => [LOWER DISP BACK] then set to [ON].

DISP 1 DISP 2 DISP 3

3 When 3 target data is displayed in the detail data display area. When need to switch to display for more
than 4 targets, lay cursor on target to display then press [ENT] key.
Selected target data will be displayed in left display part. Old data will be shifted to right and the old data

displayed to the right will disappear.

DISP 1| DISP2 DISP 3
latest data
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Other setting
1 Setup vector length MENU => NAV => VECTOR
Setting value : OFF, 30sec, 1min, 3min, 6min, 12min, 30min, 60min.

- This item is to set vector length.
- Vector is a line that represents course and speed of tracking target. Orientation of the line denotes course
while length of the line denotes speed.
For example when designates 1 min, the leading edge of vector points predicts position after 1min.

2 Vector mode MENU => NAV => TRUE/REL
Setting value : Relative, True
- This item is to set vector display mode: Relative or True.
- True motion displays course and speed of the target actually moving, while relative motion displays
relative course and speed of the target sawn from the own ship’s position.
In true vector mode, vector orientation is true course of target and length is proportional to its speed.
Own ship vector is also displayed in true vector mode.
Relative vector display does not show real motion of the target but show relative motion to the own ship.
Target with its vector orientated to own ship is dangerous ship.
Accordingly, true vector is used for grasping actual situation of target while relative vector to grasp CPA of

target.

3 CPA (Closest point to approach) setting MENU => ALARM => LIM CPA

Setting value : 0.0 to 19.9NM
+ This item is to set closest range from own ship.

4 TCPA (Time to Closest point of approach) setting MENU => ALARM =>LIM TCPA

Setting value : 1 to 63min
- This item is to set time to the closest range from own ship.

When the a target becomes into setting value of both CPA and TCPA area, it is regarded as dangerous
target and change to [1 symbol mark. In addition, this symbol mark blinks in every 1 second and sounds
alarm in every 0.5 second.

Alarm can be stopped by pressing [OFF] key.

5 Manual acquisition setup  MENU => ATA/EPA => MAN ACQ NO
Setting value : 0 to 50
+ This item is to designate manually acquiring target number out of total 50 targets.

- Pay attention when manual acquisition number is set to 50, auto acquisition is not available to use.
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EPA operation method

1 Move the cross cursor with [Joystick] to lay on the desired target.
(For MDC-2500)

Press [ACQ] key on the upper right of the operating panel. The symbol of starting acquisition is overlaid
on the target.

(For MDC-2200)
Press [F2] key Notel The symbol of starting acquisition is overlaid on the target.

(Note 1) In MDC-2200, [F2] key is assigned to “Acquisition” at the setting in factory.

_I_

+ [ACQl key >

# 7

Note : When acquiring 2 or more target (up to 50), select target number by using Menu then start
operation.

2 After 30second passed, lay cross hair cursor on moved target then press [ACQ] key ([F2] key for
MDC-2200) again.

Note : When acquiring 2 or more target (up to 50), select target number by using Menu then start
operation.

- The symbol moves to the latest target position and its course and speed are displayed by vector.

+ Up to 5 history track points are shown on the display with [ + ] symbol.

# @

+ [ACQlkey >
O o« T

3 As the symbol moves according to the latest vector data, periodic use of procedure 2 above, allows the
symbol to keep tracking the target which changes its speed and heading.

+ If no additional manual tracking is done within 10 min and over, the EPA reliability is judged to have been

lost and the symbol stops tracking.

+ If no additional manual tracking is performed within 15 min and over , tracking is deleted automatically.
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Update EPA

This function is used to correct the latest tracking point.

1 Move a cursor to the point to be corrected by using [Joystick].

Wrong position——»é ’
1
4

.

2  Press [MENU] key to display “Menu”.
Select [ATA/EPA] => [EPA UPDATE], and then press [ENT] key.

MARKER

ECHO

NAV A

ALARM 7 \
{(®) —
AlS* N A

CHART v

DETADISP Move to
STARTUP the right

*: Displayed at installation of AIS unit (optional).

3 Update tracking setup.
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Types and meaning of ATA/EPA symbol

The following symbols are overlapped on ATA acquisition target.

Normal symbol

Meaning

-
.-

Displayed on acquisition setup.

Displayed in steady tracking state.

Displayed at indicating numerical value after
steady tracking

Alarm symbol

Meaning

0.5 sec. interval

Blink in Displayed when above steady tracking symbol has
0.5 sec. interval under run both specified CPA and TCPA value.
Blink in Displayed when above indicating numerical value

symbol has under run both specified CAP and TCPA.

Displayed when the tracked target is out of tracking,
and then the alarm sounds.
Both display and sound disappear in 15 sec.

< ORI

Displayed when it entries the guard zone.
The dispaly disappears after it exits guard zone.

0093125002-02
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3.16 Use F (Function key)

This device is provided with F (Function).

Function key can be operated easily when assigned functions to the function key.

It has following keys in the function keys.
For MDC-2200 F1, F2,

( Key functions of "SEA” “RAIN” and “Gain” are available by pressing each knob) ,

"SEA” “RAIN” and “Gain”
For MDC-2500 F1, F2, F3,"SEA” “RAIN” and “Gain”

Assignment method of function key
1 Press [MENU] key to display “Menu’”.

Select [STARTUP] => [F1 KEY SET], and then press [ENT] key after selecting assignment item.

RANGE RINGS

BRG TRUE/REL

DAY/NIGHT

MODE

TRAILS

IR

TUNE SELECT PROCESS

TUNE AUTO ZOOM

MARgER TUNE MANUAL TM RESET
ECH BRG AD. HOLD
NAV v A v TXGDELAJYADJ v A « VECT TRUE/REL
ALARM STC CURVEA ALARM1
ATA/EPA < » > |wBS » [ >| cuarDzONE
AlS* \ A \ A ACQ
CHART v F2 KEY SET v DELETE
DETADISP Move to F3 KEY SET Move to ALL DELETE
the right RAIN KEY SET the right TARGET
SEAKEY SET UPDATE

GAIN KEY SET CHART

MARK OWN

* : Displayed at installation of AIS unit (optional). MARK CURSOR
TLL OUT

UPPER DISP

VIDEO MODE

SHORT CUT

OFF

2 The same procedure as step 1 is applied for [F2 KEY SET], [F3 KEY SET], [RAIN KEY SET], [SEAKEY

SET] and [GAIN KEY SET] by selecting each item and pressing the [ENT] key.

For short cut menu

“ Short cut menu” of arbitrary menu screen which has no assignment item to the function key can be set

up. The set up screen menu can be displayed immediately by pressing function key.

The operation becomes easy if sub-menu in the detailed menu is set up.

Setting method of short cut

1 Select short cut menu by using function key (for example [F1] key).
2 Display arbitrary menu to be set by operating menu..
3 Press [OFF] key + [F1] key.
4 The setup is complete when beeping the buzzer for about 2 seconds.
5 Press [F1] key under the state of menu being deleted. Then the assigned short cut menu will be
displayed immediately.
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Position data output

Function key provides the function to output latitude & longitude information of arbitrary position on the
radar screen. This position information is displayed as the mark on the plotter screen by connecting to
the plotter device.

This information is output as TLL sentence.

Following 2 methods are available for the operation of latitude & longitude output.

Output latitude & longitude information of cross cursor position.

1 Select Detailed Menu => [I/O] => [ OUTPUT(J4,J5)] => [TLL OUT] => [TARGET]

2 Setup [TLL OUT] to a Function key.

3 Move cross cursor to the position to output information, then press [TLL OUT] of function key.

The data of cross cursor position will be output, each time one presses function key.

(&~ Refer to “Display detailed Menu” (Page 4-2) for Detailed Menu operation.

Input mark into own ship position or cross cursor position and output latitude & longitude

information.

1 Select Detailed Menu => [I/O] => [OUTPUT(J4, J5)] => [TLL OUT] => [MARK].

2 Assign [MARK OWN] or [MARK CURSOR] to Function key. 2 Function keys can be assigned as
[MARK OWN] and [MARK CURSOR] respectively.

3 Mark is input into own ship position and own ship position data is also output by pressing [MARK
OWN] function key.
Mark is input into cross cursor position and the data of cross cursor position data is output by pressing
[MARK CURSOR] function key.

(&~ Refer to “Display detailed Menu” (Page 4-2) for Detailed Menu operation.
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Chapter 4 Menu operations

4.1 How to see and use Menu

Display menu (main menu)

Press [MENU] key then Main menu is displayed on the lower left of the screen.

MARKER
ECHO
NAV
ALARM
ATA /EPA
AIS
CHART
DATADISP
STARTUP

VVVVVVVYYVYY

Delete menu

Menu is disappeared by pressing [MENU] key when “Menu” is displayed.

Select Menu item

1 Select Main menu item by turning [Joystick] up or down after Main menu is displayed. (Selected

item is displayed in reverse)

2 Sub menu is displayed by turning [Joystick] to the right after Main menu item is selected.
3 Turn [Joystick] up or down to select sub-menu item.

4 Turn [Joystick] to the right after sub-menu is selected, then next sub-menu will be displayed.
5 Turn [Joystick] to the left to return previous menu.

< Menu operating procedure >

ECHO

NAV g RANGE RINGS i

ALARM BRG TRUE/REL

ATA/EPA “« MARKER SEL** | < 4 :>

Als* N A PARALLEL INDEX| & 4

CHART v CURSOR v

DATADISP Move to Move to

STARTUP the right the right

*: Displayed at installation of AIS unit (optional).
** . MARKER SEL is provided for MDC-2200 series only.

Press [ENT] key.
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Determine setting

Select item in sub-menu and designate numerical value or select item and then press [ENT] key.

IMPORTANT: Designated value is not altered when Menu is closed without pressing [ENT] key.

Display detailed menu

As this device supports much functions, menu configuration is constructed in 2 levels (main menu and
detailed menu). Main menu is displayed in normal operation. (Basic menu operation is available in this
menu.)

Detailed menu is displayed by following operation.

1 Press [MENU] key to display “Main menu”. Select “DATADISP” => “PROTECT CANCEL” and then
press [ENT] key.

UPPER DISP

A
v N LOWER DISP BACK
P . DISP 1
DISP 2
» 4 DISP 3
v

DETADISP PROTECT CANCEL

the right

Move to

*: Displayed at installation of AIS unit (optional).

2 Press [MENU] key again. Then, detailed “Menu” below will be displayed.

MARKER
ECHO
NAV
ALARM
ATA/EPA
AlS
CHART
DATADISP
STARTUP
I/O
SYSTEM
PRESET
CONTRAST
BITE
ANTENNA
OPTION
INITIAL

> Refer to installation manual

VVVVVVVVVVVVVVYVYYVYY

/

- Refer to the last section of this chapter for detailed Menu list.
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4.2 MARKER menu

Following designation items are provided in Marker menu.

Shaded item are displayed in detailed menu.

(1) | RANGE RINGS

(2) | BRG TRUE/REL

(3) | MARKER SEL

(4) | PARALELL INDEX
(5) | PIDISPLAY SIDE
(6) | CURSOR

7)| VRM1 UNIT

(8) | VRM2 UNIT

(9) | PIUNIT

(10)| STERN MRK

(11)] CURSOR SHAPE
(12)| TRACKING CURSOR
(13)| HU MOVE

(14)| VRM/EBL CROSS
(15)| SCALE

(16)| CHARA

(17)| CHARA POSI
(18)| CHARATYPE
(19)| HL BRINK

(20)| GUARD LINE
(21)| SHIP’S PROFILE

(1) Display Range rings

Range rings is the marker to display fixed distance from own ship position.

It is used to measure range to the target.

Range —#¢"
/,71N g
Ring separation /M/

0093125002-02

OFF / ON

REL / TRUE

EBL2/VRM2 / PI
NORMAL/1-7

ONE /BOTH

OFF /ON/L/L

NM / km / sm / RANGE LINK
NM / km / sm / RANGE LINK
NM / km / sm / RANGE LINK
OFF / ON

Select cursor shape

OFF / ON

OFF / ON

OFF / ON

OFF / ON

OFF / ON

IN/OUT

NUMERIC / SYMBOL

OFF / ON

OFF / ON, designate line width
OFF / ON, SET PROFILE

% Rang rings

Range 6NM

Ring separation 1NM
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MDC-2200/2500 Series

(2) Set bearing mode (relative/true mode)

Bearing display mode of [EBL]. [PI], [BRG SCALE] and [CROSS CURSOR] can be set at either relative

or true mode.

Relative bearing mode defines heading line at 0 degree while true bearing mode defines true north at 0

degree to display bearing of EBL, Pl, BRG SCALE and CROSS CURSOR.

IMPORTANT: Heading signal shall be input by using GPS compass etc. to display with true bearing

mode.

IMPORTANT: True bearing mode is switched to relative bearing mode when heading signal is

intermitted.

(3) Marker selection  (MDC-2200 only)
Switch over operation mode of EBL2/VRM2 key.
“‘EBL2/VRMZ2” or “Parallel index” can be selected.

Refer to chapter 3 range/bearing measurement (Parallel index).
Parallel index is activated by pressing EBL knob for MDC-2500.

(4) Designate display lines of Parallel index.
Designate display lines of Parallel index.

Refer to Chapter 3 range/bearing measurement (Parallel index).

(5) Designate display direction of Parallel index

Parallel index can be displayed in one or both side based on the view from own ship.

'
ot

Pl REL Pl Pl REL Pl
000.0° 2.500NM 000.0° 5.000NM

ONE BOTH

4-4
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(6) Designate cross cursor display method.

Information of cross cursor (bearing and range from own ship position) is displayed on the lower right of
the screen.

This information includes bearing and range from own ship position and latitude/longitude of cursor

position.

(Display latitude/longitude of cursor position)
Select [MARKER] => [CURSOR] => [L/L], then press [ENT].

Select setting item [ON] then press [ENT] key to stop latitude/longitude display.
IMPORTANT: Heading signal and latitude/longitude signal shall be input to display latitude/longitude.

Cursor display is turned off normally and when operated only with joystick, cursor can also be
displayed.
(Display only when cursor is in use)
Select [MARKER] => [CURSOR] => [OFF], then press [ENT] key.

Select setting item [ON], then press [ENT] key to keep cursor displayed.

| Cursor

.y, S ' CURSORY
------ P . .
139°88.255N j/Latltude/Longltude

038°44.521E

< Display content of setting item >

OFF : Cursor is displayed only when joystick is operated.
ON : Cursor is always displayed.
L/L : Display bearing/distance from own ship position and latitude/longitude.
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(7) VRM1 Setting of range unit
VRM1 range unit can be changed. (NM, km, sm, RANGE LINK)
By setting RANGE LINK, the same unit as the display range of radar image is set.

(8) VRM2 Setting of range unit
VRM2 range unit can be changed. (NM, km, sm, RANGE LINK)
By setting RANGE LINK, the same unit as the display range of radar image is set.

(9) PI Setting of range unit
Pl range unit can be changed. (NM, km, sm, RANGE LINK)
By setting RANGE LINK, the same unit as the display range of radar image is set.

(10) Display stern marker
This function is to display marker in opposite side of heading line (stern direction).

(11) Setting of cursor shape
Cross cursor shape can be changed as desired. Select out of 21 types of shape.
Lowest [+] is hair line cursor ,which can be displayed up to extreme top, bottom, right and left of the

screen.

Hair line cursor

(12) Tracking cursor

Tracking cursor is the function to have position of cross cursor moved onto the target nearest to
intersection of EBL1 and VRM1, interlocking with the movement of EBL1 and VRM1. Acquisition
operation of ATA/EPA can be performed without using joystick.

This function is effective when joystick operation is difficult under violent sea weather.

\ P N
#.-—- o.-—% o A & ,
N\, ~ 4 /7 -—- / \
7N N ’ ’ N I ~
4 \ ’ 7 N 1 \
N / \ ] \
i N \ ' ’ \ / \ f |
1 1 ' ' '
\ » ) \ ¢ ' \ /. f \ ,. )
\ [ \ 1 Ly ,' \\ , /'
\ 7 \ ’ X
Y , ‘2 L *\_,’ \ b S ’
~._--7 S ’ i /, S
- - , .
\ § ?l %E\s‘ _--
’ /
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(13) HU bearing interlocking
Cross cursor position is changed interlocking with own ship bearing change in H UP display mode.
It eases ATA/EPA target acquisition, AIS target selection and mark select operation even when bearing

is being changed.

(14) Display VRM/EBL intersection
Display mark on the intersection of EBL and VRM when both are displayed simultaneously. It is a
effective function to use when measuring range and bearing of the target.
Round mark is displayed on the intersection of EBL1 and VRM1, and also on the intersection of EBL2
and VRM2.
When both EBL1 and EBL2 are displayed at the same time, the following symbol will be displayed.

e mark at selected intersection;

o mark for unselected intersection.

(15) Display bearing scale
Display bearing scale on the outer circumference of effective radar screen.

e mark is displayed intersection of heading line and bearing scale.

— Heading line

| Bearing scale

(16) Display bearing in numerical value or with symbol on the bearing scale
Display bearing numerically (000 to 350: 10 degree interval) or symbolically (N, NE, E, SE, S, SW, W,
NW).

When item (2) bearing mode is relative, heading bearing is “000” or “N”.

When item (2) bearing mode is true, true north bearing is “000” or “N”.

Refer to “item (18) Select display format”.
(17) Select bearing display location
Select bearing numerical or symbolical location on bearing scale.

Select display location either inner or outer of the bearing scale.

(18) Select display format
This function is to select format (numeric or symbol) to show bearing on bearing scale.
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MDC-2200/2500 Series

Refer to “item (16) Display bearing”.

(19) Use blinking of heading line

This function is to blink heading line (and stern line) per each antenna rotation.

It is effective to observe small target on the heading line.

(20) Display guard line

This function is to display parallel lines to the heading on both side of own ship position.

Distance to guard line from own ship can be set at 0 to 1000m (left and right side independently).

(21) Display own ship’s profile

This function is to set own ship’s profile and to display on the screen.

Input own ship’s profile using with up to 50 lines.

Display own ship’s profile: ON, OFF

Profile setting : X1 : -1000 to 1000m
Y1 :-1000 to 1000m
X2 :-1000 to 1000m
Y2 :-1000 to 1000m

Each line is designated by Start and End point based on antenna position.

Tm @ Start
|
: o End VAN
5m 2
v @,
0
10m
1
-1m :: ¢ ° ¢
o 5

4-8

X1 |Y1 | X2 |Y2
1 -1 -1 -1 10
2 -1 10 |1 15
3 1 15 10
4 3 10 |3 -1
5 3 -1 -1 -1
6 0 0 0 0
50 |0 0 0 0

X1 + Y1 denotes start point.

X2 - Y2 denotes end point.
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4.3 ECHO menu

Following setting items are provided for Echo menu.

Shaded item is displayed in detailed menu.

1)
2)
3
4
5
6
7
8)
(9)
(10)
(1)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)

)

)

)

)

)

)

~— ~— ~—~ ~— ~—

(
(
(
(
(
(
(
(

(20
21
22
23
24
(25

~ o~~~

MODE

TRAILS
MODE
COLOR
SHAPE
RANGE KEEP
TRUE MOVE
DETECT LVL

IR

PROCESS

DAY/NIGHT

ECHO COLOR D

ECHO COLORN

BACK COLOR D

BACK COLOR N

ZOOM

TM RESET

TM RESET POSI

HOLD

SECTOR

RANGE UNIT

ROTATION MARGIN
ROTATION SPEED

ALL PPI
OFF CENT POSI

0093125002-02

HUPgu/CUPRry /CUP 1 /INUPgy/NUP 1y

OFF / CONTINUE / 30SEC / 1MIN / 3MIN / 6MIN / 12MIN / 24MIN / 48MIN
TRUE / REL

BLUE / RED

OFF / ON

COURSE / POSITION

1-6

OFF/1/2/3/41/5

OFF/1/2/3

DAY / NIGHT

WHITE / YELLOW / GREEN / MULTI
WHITE / YELLOW / GREEN / MULTI

Action
Action
OPPOSITE / COURSE / CENTER

OFF/1/2 START ANGLE, END ANGLE
NM/km/sm

0-30°

1-50

OFF / ON

CURSOR / OPPOSITE
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(1)Select display mode
Display mode is expressed in combination of bearing display mode and motion display mode.
3 types mode [HUP], [CUP], [NUP] for bearing mode.
2 types mode [RM], [TM] for motion mode.
This device support following 5 types of mode in combination of above modes.
H UP rm
CUP gy
C UP 1y
N UP rm
N UP 1y
- Heading signal input is required to use C UP gy and N UP gy mode.

- Both heading and speed signal input is required to use C UP 1,y and N UP 1y mode.

1 Press [MENU] key to display menu.
Select ECHO => MODE then select from H UP gy, C UP g, C UP 1, N UP gye N UP 1.

Display mode is displayed on upper left of the screen.

This operation can be performed by pressing [MODE] key on the panel for MDC-2500.
&~ Refer to “3.14 Select display mode”.

(2) Display trail

Display trail to get movement of the target.

Length of trail display is selected from CONTINUOUS, 30SEC, 1MIN, 3MIN, 6MIN, 12MIN, 24MIN and
48MIN.

No trail will be displayed when OFF is selected.

(3) Select trail display mode (relative or true)
2 types of trails display mode, relative (R) and true (T) are available.

Relative trail (R)

Target trail is displayed with the result of the course and speed of the target being added those of own
ship.

As the result, when own ship is seen overlapped on the trail extension, it means there is a risk of
collision in future.

Therefore, It is effective to determine instinctively a dangerous ship.
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< Display mode[N UP rm(R)] >

N

Other //
ship 1

Own —
ship

# \‘\‘ '/'
\

Two ships on a
collision course

=>

~Other ship 2

Course and speed of a real ship

t

Other _~
ship 1

Own —
ship

N\
/z

’
/
(
~
~
N

- ~
- <
., <
, N
// \‘\
Pty

~Other ship 2

Ships relative trails

Other ship 1 with its trail overlapped with EBL is a dangerous ship while other ship 2 is not.

Trail time is 6 min and trail length is equal to distance between own ship and other ship 1, it means that

they will collide after 6 min.

< Display mode[N UP rRM(R)] >

N

t

Other .
ship 17|

Own/:,
ship

Prospect of collision after 6 min.

True trail (T)

Display trail of moving target with its course and speed independently from own ship’s movement.

It is used to monitor course and speed of the target.

Fixed target such as land etc. is not displayed.

Trails of moving objects, own ship, other ship 1, other ship 2 are displayed respectively in the trails
moved according to each speed.

Land is not displayed as it doesn’t move.

0093125002-02

4-11



Chapter 4 Menu operations
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<Disp mode N U P gyl >

N .
L ’ \ .
I* NLa-— S ‘.,
/ ‘e S ‘0
, .
< L d .

ey . 1 - -
Other shi -— Other shipl |~ E— -

ol g
N ~ _ N i
5/,._> ] Other ship2 7\
own™ |- z] own™ | S

N Time passed “ S

Lamoi—_ ey Land \9'\

Current course and speed Trail after time

(4) Select trail color (Blue or Red)
Select trail color from blue or red.

(5) Select trail display shape
Trail display shape can be selected from following 3 types.

O Display trail same as target size
.— Display trail with thin line

Other ship2

‘» Display trail with taper shape as the time passed

(6) Sustain range
This function is to use to display trail of previous range.

Initial setting is ‘Off” and past trail is deleted after display range is changed.

IMPORTANT: When sustain range function is “On” and pulse width is changed (long pulse width =>

short pulse width), screen may become hard to observe because of enlarged trail.

(7) Switching of base input sensor in true motion (Course or Position)
Switch calculation base of own ship movement in true trail display mode.

“Course” calculates movement distance from course and ship speed.

“Position” calculates movement distance from course and latitude/longitude.

“Position” selection is effective to obtain stable trail under rough current where error of speed sensor is

large,

(8) Trail detection level (1 to 6)
Designate trail display image strength selecting from value 1 to 6.
1 display trail even from weak image signal.

6 display trail only from strong image signal.

4-12
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IMPORTANT : Lower detection level may display trail only in the position where target is not shown on

the screen.

(9) Interference rejection (IR)

Other ship’s radar of the same frequency band may cause interference noise on the screen. This
interference effect is not uniform but in most cases spiral or radius shape. This device provides
interference removal function to reduce these effects.

- Designate value is [Off, 1, 2, 3, 4, 5] and large value is for stronger removal effect.

- Too strong interference removal may mask small target.

(10) Display target stable using signal processing.

Observation of target in wave or target in long distance can be displayed stable by using signal
processing.

3 types of setting are provided for signal processing.

PROCESS 1 Residual mode (weak) Display stably the target appearing/disappearing on the screen.
PROCESS 2 Residual mode (strong) Same as above but effective for long distance target.
PROCESS 3 Correlation mode Suppress sea reflection and highlight target.

Note: Gain, Anti-sea, Anti-rain adjustment can not be reflected immediately during signal processing in

use.

(11) Switch over Day/Night mode (Display MDC-2200 only)
Switch to pre-defined Daytime mode or Night mode display color.

Refer to “3.11 Change Echo color”.

Switch by [DAY/NIGHT] key in the operation panel for MDC-2500 series.

(12) Daytime Echo color selection (Change Daytime mode color)
Select Daytime mode image color.

Select from “White”, “Yellow” “Green” or “Multi”.

(13) Night Echo color selection (Change Night mode color)
Select Night mode image color.

Select from “White”, “Yellow” “Green” or “Multi”.
(14) Daytime background color selection (Change Daytime mode background
color)

Select Daytime mode background color.

(15) Night background color selection (Change Night mode background color)
Select Night mode background color.

0093125002-02 4-13
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(16) Enlarge cursor position image by zooming function
Zoom function enlarge image centered by cursor position in one step lower range.

It is used to observe surrounding situation of the target at cursor position in detail.

1 Move cursor to the enlarged image position by operating cursor with [Joystick].

2 Press [MENU] key to display “Menu”.
[ECHO] => [ZOOM], then press [ENT] key.

MODE
TRAILS
MODE
A SHAPE
IR
. » > |PROCESS
N A DAY/NIGHT*
v ECHO COLOR D
DETADISP Move to ECHO COLORN
STARTUP the right ZOOM

* : Displayed at installation of AIS unit (optional).
** . DAY/NIGHT is provided for MDC-2200 series only.

(17) Reset true motion
Reset own ship position to initial value when display mode is N UP 1 or C UP 1

Initial value is in the position set by “item (18) True motion reset position”.

(18) True motion reset position
Designate reset position when display mode is N UP 1y or C UP 1.
Select from OPPOSITE, COURSE, CENTER.

(19) Fixed Image

When select “HOLD” menu then press [ENT] key, current image will be displayed as it is for 30 seconds.
It is used to determine target in detail.

“HOLD?” is displayed on the upper part of screen during the image being fixed. It turns to preparation
screen after having passed 30 second.

IMPORTANT: Fixed image screen does not reflect latest circumstance. Pay attention to confirm

surrounding safety when used during navigation.

(20) Sector scan

Sector scan is the function not to display designated direction image on the screen. Set bearing
designation by “start bearing” and “end bearing” of sector.

Sector scan 1 is the mode not to display image of designated bearing (not suppress transmission) to

avoid reflection image such as from mast or other construction objects on the screen.
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Sector scan 2 is the mode to stop transmission of the designated bearing and not to display image. It is

used to avoid transmission of radar wave to specific bearing.

(21) Designate range unit (NM, km, sm)
Change range unit of radar display.

This change also changes cross cursor range unit.

(22) Designate rotation angle
Image is rotated according to bearing change in H UP display mode. When rotation angle is set, the

image will be rotated when the bearing changes exceeding predetermined angle. Heading display
position changes according to bearing change within predetermined angle.

Setting rage is up to 30 degree.

(23) Designate rotation speed

Image is rotated according to bearing change in H UP display mode.
“Rotation speed” can change image rotation speed.

Initial value is 50 in maximum speed.

Image rotates slowly when setting value is lowered.

(24) Full screen display
When full screen display turned off, the display range of radar image will remain within effective radius

only. It is used to ease to see surrounding values such as numeral data around screen.

(25) Off center position
Moving location of own ship position by operating “off center” can be set toward a cross cursor position

(default) or a stern direction.
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4.4 NAV menu

Following items are provided in Navigation menu.

Shaded display is displayed in detailed menu

(1) | STAB SEA/ GND

(2) | MAN SET 0-359.9°

(3) | MAN DRIFT 0 - 100KT

(4) | VECTOR OFF / 30SEC / 1MIN / 3MIN / 6MIN / 12MIN / 30MIN / 60MIN
(5) | TRUE/REL REL/TRUE

(6) | NAVLINE OFF /ON

(7) | BLOCK NO 1-20

(8) BLOCK CLEAR CANCEL / CLEAR

9) DETECT OFF / ON

(10) SETUP A1-A25,B1-B25

(1) Select stabilization base (SEA/GND)
“Stabilization on SEA” means display radar image mode based on sea surface using course

information from gyro (or equivalent) and speed information from speed from water sensor.

“Stabilization on GND” means display radar image mode based on ground using course and speed
information from satellite navigation system. Speed in water sensor may be affected by current and
stable operation may be spoiled. In this case, compensation against tide bearing and speed shall be

manually applied.

Stabilization base is calculation base for true motion (TM) of radar image and ATA/AIS target bearing

and speed.

(2) Set up tide bearing
Compensate effect of tidal bearing when speed over water sensor is used for “stabilization on GND”.

(3) Set up tide speed

Compensate effect of tidal speed when speed over water sensor is used for “stabilization on GND”.

(4) Set up vector display time

Set up vector display time for ATA, EPA, AIS and own ship course.

Direction of vector line denotes course and length denotes speed.

This vector means targets acquired by ATA, EPA, AIS or own ship will be reach to the location of

leading edge of vector after designated time has passed.
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(5) Set up vector display mode
Vector can be display by relative or true mode.
Relative mode displays target bearing and speed based on motion with respect to own ship.

True mode displays bearing and speed of the target actually moving.
Own ship vector line is not displayed in relative mode.

(6) Use navline
Navline function enables to attract attention for safety navigation with alarm display and sound when

own ship crosses the course preliminarily set (by latitude/longitude input).

Navline consists of 1 block 50 points (A1 to A25, B1 to B25) and can be saved up to 20 blocks.
Select arbitrary 1 block in use. Plural blocks can not be used simultaneously.
Navline can be used as simple drawing function by its alarm function being turned off (refer to item (9)

“detection”) and being line display only.

(7) Select block no. of navline
Select block no. of navline to be used.
1to 20

(8) Delete navline by designating block no.

Delete navline data registered by latitude/longitude.

Select block no. to be deleted by using “block no.” menu.

Move cursor from “BLOCK CLEAR” => “CLEAR”, then press [ENT] key.

(9) Set up alarm detection function
Set up function to display alarm indication and to sound alarm when own ship crossed the navline
during the navline being displayed.

IMPORTANT: No alarm is displayed when this setting is tuned “OFF”.

(10) Input/edit navline data

Designate block number beforehand and then input data on latitude/longitude input screen.

SETUP : 1
LAT LON
Al . N _° . E LAT >
A2 LON p
A3 CLEAR p
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4.5 ALARM menu

Following designation items are provided in alarm menu.

Shaded display is displayed in detailed Menu”

(1) | GUARD ZONE

(2) | LIM CPA 0.0 - 19.9NM

(3) | LIM TCPA 1.0 - 63.0MIN

(4) | ATABUZZER OFF /ON

(5) | AIS BUZZOR OFF /ON

(6) | ALARM 1

(7) DETECT IN/OUT

(8) DETERCT LVL 1-7

9) AREA VALIABLE / FIXED
(10)| ALARM 2 DISP OFF /ON

(11)| BLOCKNO 1-20

(12)| BLOCK CLEAR CANCEL / CLEAR
(13)| DETECT OFF /IN/OUT
(14)| DETECT LVL 1-7

(15)| SETUP 1-50

(1) Use guard zone

- Guard zone is function of setup sector alarm area. It generates alarm indication and sound when a
target enters into this area and then display danger mark (red V mark) on the target of the subject
alarm.
Guard zone operates by using ATA auto acquisition function and AIS information.
IMPORTANT: ATA may not be recognized depend on reflection level of target. In this case, No danger
mark is indicated on the target.

IMPORTANT: Symbol is blinked in red when AIS target enters into guard zone area.
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Press [MEMU] key then select [ALARM] => [GUARD ZONE] and press [ENT] key.

Guard zone area setup screen is displayed and the data is displayed on lower left of the screen.

BRG—

——WDT
L OwN

Setup [bearing] and [width] by using EBL key and EBL knob.
Setup [range] and [depth] by using VRM key and VRM knob.

[BRG] and [WIDTH] is switched over by pressing [EBL1] key or [EBLZ2] key.
p BRG 315.8° : : BRG 315.8°
WIDTH 100.3° » WIDTH 100.3°

[RNG] and [DEPTH] is switched over by pressing [VRM1] key or [VRMZ2] key.

» RNG  4.133NM : : RNG  4.133NM
DEPTH 0.755NM » DEPTH 0.755NM

Select [BRG], [WIDTH], [RNG], [DEPTH] then setup area by turning EBL knob and VRM knob.
Press [ENT] key after setup then setting is completed.

7 g h S
4 > :
/ ‘e, - " RS S
/ AN \
/ \\
1
! ! Guard zone area
I Guard zone area 1
\‘ setting is ongoing l, setting is completed
\ /
\ //\
\
’ oo — .
Mo - _ Ring is displayed when setting is ongoing.
-~ -

Removal of guard zone function
Press [MENU] key to display “Menu”.
Select [ALARM] => [GUARD ZONE], then press [ENT] key.
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(2) Setup CPA

Setting value : 0.0 to 19.9NM

+ This item is to set minimum distance of “Closest point of approach” from own ship.

- Alarm indication is displayed and alarm sound is generated when the target to be distinguished its
course and its speed by EPA/ATA/AIS undergone the setup value of both CPA/TCPA.

(3) Setup TCPA

Setting value : 1 to 63 min

+ This item is to setup minimum time of “Time to closest point of approach” from own ship.

- Alarm indication is displayed and alarm sound is generated when the target to be distinguished its
course and its speed by EPA/ATA/AIS undergone the setup value of both CPA/TCPA.

(4) Setup ATA buzzer sound

Setup ATA buzzer [OFF] when alarm sound of operating ATA (alarm by CPA/TCPA, alarm of lost
target) is not used.

(5) Setup AIS buzzer sound

Setup AIS buzzer [OFF] when alarm sound of operating AlS is not used.

(6) Use alarm 1
-Alarm 1 displays alarm indication and generates alarm sound when target enters into or leave from the

sector (fun) shaped alarm area being designated by range and bearing from own ship.

Operation method

1 Press [Menu] key to display [MENU].
Select [ALARM] => [ALARM1 AREA] then press {ENT} key.

MARKER GUARD ZONE
ECHO LIM CPA

NAV g LIM TCPA

ATA BUZZER
ATA/EPA « » [ >|AIS BUZZER*
AlS* \ ), ALARM 1
CHART 5
DETADISP Move to

STARTUP the right

*: Displayed at installation of AIS unit (optional).
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2 Alarml area setting screen will be displayed.

BRG —
= WIDTH
—— Own ship
DEPTH — 1 rnG

ALARM 1
» BRG 315.8°
WIDTH 100.3°

» RNG_ 4.133NM
DEPTH 0.755NM

Setup [bearing] and [width] by using EBL key and EBL knob.
Setup [range] and [depth] by using VRM key and VRM knob.

3 [BRG] and [WIDTH] are switched over by pressing [EBL1] key or [EBL2] key.
p BRG 315.8° : : BRG 315.8°
WIDTH 100.3° p WIDTH 100.3°

4 [RNG] and [DEPTH] are switched over by pressing [VRM1] key or [VRM2] key.

» RNG 4.133NM : : RNG 4.133NM

DEPTH 0.755NM » DEPTH 0.755NM

Select [BRG], [WDT], [RNG], [DPT] then setup area by using EBL knob and VRM knob.

5 Press [ENT] key after setup to complete setting.

/ \
/ \
1 \
1
l' Alarm1 area setup I Alarml area setup
\ i i ! is completed.
\ is ongoing. , P
\ /
\ /
\ ’ \
Mo _ ’ Ring is displayed during setting ongoing.
~ ~ -

To delete Alarm1 function

6 Press [MENU] key to display “Menu”.
Select [ALARM] => [ALARM1 AREA] then press [ENT] key.

0093125002-02
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(7) Setup Alarm 1 detection mode
Setting value : IN, OUT
- “IN” displays alarm indication and generates alarm sound when target enters into alarm setting area.

-+ “OUT” displays alarm indication and generates alarm sound when target leaves from alarm setting
area.

(8) Setup Alarm 1 detection level
Set up signal level to detect target within setup alarm area.
Setting value is 1 to 7.

Small setting value responds to weak signal.

Large setting value responds only to strong signal level.

Too small setting value will respond alarm even to noise.

Pay attention that too high setting value will not respond to small target.

(9) Setup Alarm 1 area setting method

Alarml area setting method. (select “VARIABLE" or “FIXED")

Initial value is “variable” and refer to item (6) “using alarml1” for setting operation.

When “fixed” is set and also [ALARM1 AREA] is assigned to F (Function) key, alarm area is switched
over to Areal (90°) => Area2(180°) => Area3(360°) by pressing F (Function) key.

(10) Use Alarm 2

Alarm2 setups alarm area of arbitrary shape (up to 50 points by latitude/longitude input) and displays

alarm indication and generates alarm sound when target enters into or leaves from the alarm setup
area.

Heading signal and latitude/longitude signal are required to use alarm2 function.

1 Press [MENU] key to display “Menu”.
Select [ALARM] => [ALARM2 DISP] => [ON] then press [ENT] key.

(11) Select Alarm 2 block number
Select Alarm2 block number to use.
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Block numbers up to 20 types (1 to 20) can be selected.

(12) Delete registered data by designating block number

Delete Alarm2 data registered with latitude/longitude.

Select Alarm2 block number to delete by using item (11) “Select Alarm2 block number”.
Move cursor [BLOCK CLEAR] => [CLEAR] then press [ENT] key.

(13) Select Alarm 2 detection method

Setting value : OFF, IN, OUT

- “IN” displays alarm indication and generates alarm sound when target enters into alarm setup area.

- “OUT" displays alarm indication and generates alarm sound when target leaves from alarm setup
area

- Off does not detect alarm.

This enables to use Alarm2 function to draw a simple figure by displaying the area of Alarm2 only.

(14) Setup Alarm 2 detection level

This item is to setup signal level for target detection in the alarm setup area.
Setting value is 1 to 7.

Small setting value responds to weak signal.

Large setting value responds to strong signal only.

Too low setting value responds to alarm even by noise.

Pay attention that too high value may not respond to weak target.

(15) Input/edit Alarm 2 data

SETUP: 1
LAT LON DIVIDE
i . N _°_ . E LAT D
2 LON D
3 DIVIDE p
CLEAR Db

LAT : Input latitude data.

LON : Input longitude data.

DIVIDE : OFF, ON
Up to 50 points can be input for 1 block. When divide is ON, input data is divided and displays
independently from the data to follow.
Area setting of Alarm2 requires to input at least 3 points. When dividing function is put on in
every 3 points, maximum 16 areas can be input and displayed within one block.

CLEAR : Clear Lat/Lon/Div data previously input.
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Refer to item (12) “Delete registered data by designating block number ” to delete all data in the

block.

LATITUDE/LONGITUDE INPUT : 1

LATITUDE LONGITUDE DIVIDE
1 35° 00.000N  135° 00.000E OFF
2 35° 01.000N 135° 01.000E OFF
3 35° 02.000N 135° 02.000E OFF
4 35° 03.000N 135° 03.000E OFF
5 35° 04.000N 135° 04.000E OFF
6 35° 05.000N 135° 05.000E OFF
7 35° 06.000N 135° 06.000E OFF
8 35° 07.000N 135° 07.000E OFF
9 35° 08.000N 135° 08.000E OFF
10 35° 09.000N 135° 09.000E OFF
LATITUDE/LONGITUDE INPUT : 1

LATITUDE LONGITUDE DIVIDE
1 35° 00.000N 135° 00.000E OFF
2 35° 01.000N  135° 01.000E OFF
3 35° 02.000N 135° 02.000E OFF
4 35° 03.000N 135° 03.000E OFF
5 35° 04.000N 135° 04.000E OFF
6 35° 05.000N 135° 05.000E OFF
7 35° 06.000N 135° 06.000E OFF
8 35° 07.000N 135° 07.000E OFF
9 35° 08.000N 135° 08.000E OFF
10 35° 09.000N 135° 09.000E ONO
11 35° 20.000N  135° 20.000E OFF
12 35° 21.000N  135° 21.000E OFF
13 35° 22.000N 135° 22.000E OFF
14 35° 23.000N 135° 23.000E OFF
15 35° 24.000N 135° 24.000E OFF
16 35° 25.000N 135° 25.000E OFF
17 35° 26.000N 135° 26.000E ON
18 35° 37.000N 135° 37.000E OFF
19 35° 38.000N 135° 38.000E OFF
20 35° 39.000N 135° 39.000E OFF
21 35° 40.000N 135° 40.000E OFF
22 35° 41.000N 135° 41.000E OFF
23 35° 42.000N 135° 42.000E OFF
24 35° 43.000N 135° 43.000E OFF

Delete alarm

sound

J\C

J\

Press [OFF] key to delete sound while alarm is sounding.
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4.6 ATA/EPA menu
Following items provided for ATA/EPA Menu.
Refer to “3.15 Use ATA/EPA” for detail.

Shaded display is displayed in detailed Menu.

(1) | ATA/EPATYPE EPA/ATA
2) | AcQ

(3) | DELETE

(4) | ALL DELETE

(5) | MAN ACQ NO 0-50

(6) | AUTO DETECT

(7) | TARGET ID OFF / ON
8) | IDSIZE SMALL / MID / LARGE
(9) | TARGET SELECT 0-49
(10) | EPA UPDATE

(11) | DATASTYLE B/R/L/L

(1)Select ATA function or EPA function

Select ATA function or EPA function.

ATA (Automatic Tracking Aid) function enables to acquire manually (select target one by one) or
automatically (pre-defined area) up to 50 targets and to track automatically.

EPA (Electronic Plotting Aid) function enables to calculate course and speed of the target based on the
position data of 2 points which is once manually acquired and manually acquired again after at least 30

second passed. The targets up to 50 can be acquired.

(2) Manual target acquisition

Move cross cursor to point target to be acquired by using [Joystick].

Select acquisition menu then press [ENT] key. Symbol is displayed on cursor position.

" “mark is displayed just after acquisition then changes to O mark after about 30 seconds. Target
number is displayed near the target.

Manual acquisition can be performed easily by using [ACQ] key for (MDC-2500) or [Function] key for

(MDC-2200) on the operation panel. Refer to Chapter 3 3.15 “Use ATA/EPA”.

(3) Select acquired target and delete it

Move cross cursor to point target to delete by using [Joystick].

Or, select target number to delete by using item (9) “Target selection”.
Select delete menu and press [ENT] key.

Delete operation can be performed by [OFF] key and [ACQ] key operation in addition to this procedure.
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Refer to Chapter 3 3.15 “Use ATA/EPA”.

(4) Delete all acquired targets

Delete all acquired targets.

Press [MENU] key to display “Menu”.

Select [ATA/EPA] 0 [ALL DELETE] then press [ENT] key.

MARKER ATA/EPA TYPE

ECHO ACQ

NAV LA DELETE

ALARM ALL DELETE

ATA/EPA B » [ >[MAN ACQ NO

Als* \ ), AUTO DETECT

CHART = TARGET ID

DETADISP TARGET SELECT

STARTUP Move to EPA UPDATE
the right

* : Displayed at installation of AIS unit (optional).

(5) Setting method for acquiring number manually

Set up number of the targets to acquire manually.

Initial value is 10 targets. When changes number to be acquired manually, auto acquiring number is
also changed at the same time.

(50 — manual acquisition number = auto acquisition number)

Note: Auto acquisition function is not available when manual acquisition number is set to 50.

(6) Auto acquisition
Set up auto acquisition area.
Refer to Chapter 3 3.15 “Use ATA/EPA function”.

(7) Set up target ID display

This function enables to display target ID (number) in the acquired ATA symbol.

(8) ID size
Set up size of target ID (number).
O @) O
1 1 1
Small Medium Large

(9) Select target
This function determine target number to perform [Information display + Delete operation].

(10) EPA Update
Refer to Chapter 3 3.15 “Use ATA/EPA”.
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(11) Data display format

Set up ATA/EPA information display content to be displayed at lower part of the screen.
Select “RNG/BRG” or “LAT/LON” format.

IMPORTANT: Refer to 4.9 DATADISP menu for data display method.

ATA/EPA ATA/EPA
AATA AATA
CPA CPA
TCPA TCPA
CcOG COG

TBRG LAT
RNG LON
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4.7 AlIS menu (Optional AIS unit required)

Following items are provided in AIS Menu.

Shaded display is displayed in detailed Menu.

(1) | AIS

(2) | TARGET ID

(3) | TARGET SELECT
4) | umIT

(5) | LOST

(6) | SLEEP

(7) | CLASS B

(8) | ATON

(9) | SART

(10)| BASE

OFF / ON

OFF / NUMBER / NAME / BOTH
1-200

1.0 - 20.0NM

OFF / ON

OFF/A/B/BOTH

OFF / ON

OFF / ON

OFF / ON

OFF / ON

e AIS function is used with installation of optional AIS unit.

Note : AIS menu is not displayed without AIS unit.

o VDM sentence signal from AIS device is required to display AlS information.

e Other ship symbol/other ship ID up to 200 can be displayed.

(1) Activate AIS display

1 Press [MENU] key to display “Menu.
Proceed to [AIS] => [AIS] then select [ON] and press [ENT] key.

MARKER

ECHO

NAV a
ALARM Y N
ATA/EPA < >
\ 4
CHART v
DETADISP Move to
STARTUP the right

(2) Set up target ID display

v = N\
OFF
» 4

v

Move to
the right

Target ID can be displayed in AIS symbol on the screen.

Select target ID display from Number, ship name, both (Number/ship name), Display OFF.

1 KODEN

Number Ship name

4-28

1
KODEN

Both(number/ship name) Display Off
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(3) Select target

Switch Active <=> Sleep in AIS information display.

This item is to select target when displaying detailed AIS information in data display area at lower
screen.

Select target then press [ENT] key, then data is switched over.

The same operation can be performed on the screen by moving cursor to the target to be displayed
then press [ENT] key.

- Change from sleep display to active display: Point cursor on target to change then press [ENT] key.

-+ Change from active display to sleep display : Point cursor on target to change then press [ENT] key

while pressing [OFF] key.

(4) Setup detection area (Display area setup)

Setup area to display AIS information.

Setup by range of 1.0NM to 20.0NM area from own ship.

- Extension of detection area setting in crowded place may exceed 200 of maximum displayable
number. Pay attention, if such case happened, “Overflow” message is displayed and alarm is

sounded and display of further other ships becomes unavailable.

(5) Setup lost target display
Setup lost alarm display for lost target.
ON : Display lost alarm and sound alarm.

OFF : Lost alarm is not displayed.

(6) Setup sleep ship display
Setup sleep symbol display.
OFF : Sleep ship is not displayed.
A : Display Class A sleep ship.
B : Display Class B sleep ship.
BOTH : Display both Class A and Class B sleep ship.

(7) Setup class B target display
Setup class B target symbol display.
ON : Display class B target symbol.
OFF : Class B target symbol is not displayed.

(8) Setup ATON target display
Setup ATON target symbol display.
ON : Display ATON target symbol.
OFF : ATON target symbol is not displayed.
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(9) Setup SART target display
Setup SAET target symbol display.
ON : Display SART target symbol.

OFF : SART target symbol is not displayed.

(10) Setup BASE target display
Setup BASE target symbol display.
ON : Display BASE target symbol.

OFF : BASE target symbol is not displayed.

Type and meaning of AIS symbols

AIS display symbol overlapped to other ship based on obtained information.

Normal symbol

Meaning

SLEEP
Display of the ship not selected for
information display.

ACTIVE
Display of the ship selected for
information display.

4
] i
-
-

=
_I

Display of the ship selected for detail
information display.

Detail information is indicated on the
lower part of the display.

Alarm symbol

Meaning

It is displayed when it has under run the
specified CAP or TCPA value.

It is drawn with a thick red line and

the alarm sounds.

Blink in
0.5 sec. interval

Blink in
0.5 sec. interval

Display of out of track (lost) ship.

When the sleep ship becomes lost ship,
no alarm sounds and it disappears from
the display after 1min.
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4.8 CHART menu

Following items are provided in Chart menu.

Shaded display is displayed in detailed Menu.

(1)
)

@)
(4)
®)
(6)
)
8)
©)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)

)

)

)

CHART
PAST CRS

y
2
3
4
5

PLOT INT

CLEAR
WPT/ROUTE
MARK

BLOCK NO

BLOCK CLEAR

LINE

SHAPE

OWN

CURSOR

SETUP

DISP ALL
CHART SELECT
CHART DISP SET
NAV ALIGN MODE
NAV ALIGN LAT
NAV ALIGN LON
WPT/ROUTE ID
WPT FLAG

OFF / ON

OFF / DISP / OWN / ATA/ AIS
OFF / DISP / OWN / ATA/ AIS
OFF / DISP / OWN / ATA/ AIS
OFF / DISP / OWN / ATA/ AIS
OFF / DISP / OWN / ATA/ AIS
OFF / CONTINUE / 15SEC / 30SEC / 1MIN / 3MIN / 6MIN / 12MIN
(1/2/3/4/5) CANCEL / CLEAR
OFF / ON

OFF / ON

1-20

CANCEL / CLEAR

OFF / ON

(Select mark shape from 18 types)
(Input mark on own ship position)
(Input mark on cursor position)
(Input mark by latitude/longitude)
OFF / ON

JAPAN / GLOBAL

(Chart setting : color, place name, lighthouse, buoy, etc.)
OFF / MANUAL / SERIAL

-1.000 - 1.000

-1.000 - 1.000

OFF / ON

OFF / ON

Note : (1) CHART, (16) CHART DISP SET is not displayed without Chart card.

0093125002-02
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(1) Display/hide chart.
Setup Chart display on the screen.
ON : Chart is displayed.
OFF : Chart is disappeared
Note : When Chart card is inserted during operation, it may not be recognized. Power off this device

once then start up again.

Insert method of C-MAP chart card

1 Open the lid located at right side of the radar screen and confirm loading slot.
Two loading slots are located. (No functional differences between two.).

9

= ’é’ '.

| pp——

2 Pay attention that card orientation and then insert card to the end.

<l C-MAP
chart card

3 Slide downward by pressing card, then it will be fixed. (for MDC-2200)

Slide to the right by pressing card, then it will be fixed. (for MDC-2500)
C-MAP chart card

Slide to right

Chart card removal

Slide card upward by pressing, then card can be removed easily. (for MDC-2200)
Slide card to the left by pressing, then card can be removed easily. (for MDC-2500)

/)
C-MAP
chart card

] Slide to left
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(2) Setup own ship track, ATA target track, and AIS target track
This device provides functions to record own ship track, ATA target track, and AIS target track on the
display.
Memory up to 5 tracks is provided and each max memory is 1000.
+ These tracks are shown on the displayed during recording.
+ These tracks are displayed even exceeding maximum memory points in case of same range (without
changing the range).
Set up each memory number (1 to 5) for using track record function.
OFF: No memory and no display
DISP: Display only
OWN: Own ship track memory and display
ATA: ATA target track memory and display
AIS: AIS target track memory and display

Trail display shape is as follows.

How to set own ship track
1 Select [CHART] => [PAST CRS 1 to 5] => [OWN], then press [ENT] key.
2  To discontinue memory, [OFF] or [DISP] is selected.

How to set ATA target track
1 Select [CHART] => [PAST CRS 1 to 5] => [ATA], then press [ENT] key.

2  Move cross cursor using [Joystick] to lay on the target to be memorized, and press [ENT] key.

3 To discontinue memory, move cross cursor using [Joystick] to lay on the target, and press [ENT]
key. Or [OFF] or [DISP] is selected.

How to AIS target track
1 Select [CHART] => [PAST CRS 1 to 5] => [AIS], then press [ENT] key.

2 Move cross cursor using [Joystick] to lay on the target to be memorized, and press [ENT] key.

3 To discontinue memory, move cross cursor using [Joystick] to lay on the target, and press [ENT]
key. Also [OFF] or [DISP] is selected.
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(3) Setup track memory interval

Set up track memory interval (time).

Setting value: OFF, Continuous, 15sec, 30sec, 1min, 3min, 6min and 12min

When interval is shorten, detailed track can be memorized but memorable distance becomes short.

When interval is set longer, long distance can be memorized but track display becomes rough.

(4) Delete track
Delete memorized track.

Select track number to delete by the menu of track display number and then execute deletion.

(5) Setup Way point/route
When waypoint/route information is provided by GPS or by plotter, it can be displayed on the radar
screen as waypoint/route.

Waypoint is displayed by O mark in the screen.

Input sentence necessary for way point display is “RMB” or “BWC”.

Input sentence necessary for route display is “RTE” or “WPL”".

ID of Way point/route can be displayed. Refer to (20) Way point/route ID display.
Flag mark can be displayed on Way point. Refer to (21) Way point flag mark.

(6) Display mark
This Device is provided as a mark input function 20 block and each block is capable to accept input of
50 points. Set to “ON” to display mark on the radar screen.

Note: Latitude/longitude and heading signal are required to use mark function.

(7) Select block number for mark display
Select block number of mark display. (1 to 20)
Mark of selected block number is displayed, and additionally input mark data is also registered to this

selected block number.

(8) Delete mark data of specified block number
Delete unnecessary mark data.

Select block number by “(7) block number” then execute deletion.
(9) Display line from own ship location to mark.

This is to set up to display line from own ship location to specified mark.

Setup line to “ON”, then line is displayed by following procedures.
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Input mark on waypoint and display line enabling the shortest navigation.

Line display method

Move cursor to mark on the screen
Press [ENT] key

Line deletion method

Move cursor to the mark of line to delete.
Press [ENT] key.

Mark

.$.

!

e cCursor

(10) Select display mark shape
Select input mark shape (out of 18 types).

When mark shape is changed after inputting mark, it can be performed by using (13) latitude/longitude

input Menu.

(11) Input mark (own ship position)
Proceed [CHART] => [OWN] then press [ENT] key.

CHART
MARKER PAST CRS NO
ECHO PLOT INT
NAV P i DISP NO
ALARM CLEAR
ATAJEPA « » [ >|WPT/ROUTE
AlS* N A MARK
CHART = BLOCK NO
DETADISP Move to K CLEAR
STARTUP the right

CURSOR

*: Displayed at installation of AIS unit (optional).

This operation becomes easier when “MARK OWN?” is assigned to F key.

(12) Mark input/delete (cursor position)
Move cursor to input position by using [Joystick].
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[MENU] key => [CHART] => [CURSOR] then press [ENT] key.

MARKER
ECHO

NAV a
ALARM Y N
ATA/EPA <

=
DETADISP Move to
STARTUP the right

=

CHART

PAST CRS NO
PLOT INT
DISP NO
CLEAR
WPT / ROUTE
MARK

BLOCK NO
BLOCK CLEAR

OWN

CURSOR

*: Displayed at installation of AIS unit (optional).

Operation becomes easier by assigning “MARK CURSOR” to F key.

(Delete mark)

1 Move cursor onto mark to be deleted.
2 Press [Menu] key then select [CHART] => [CURSOR] and press [ENT] key by keeping [OFF] key

pressed.

In case of [MARK OWN], [MARK CURSOR] is assigned to F (Function) key.

1 Move cursor onto mark to be deleted.

2 Press [F] key by keeping [OFF] key pressed.

(13) Input/edit mark (latitude/longitude input)

Input mark by latitude/longitude.

With this menu mark data already registered can be edited.

Change shape

Change latitude data

Change longitude data

Delete data

(14) All marks display

All marks can be displayed regardless of the block number.
OFF: Mark designated with block number is displayed.

ON: All mark is displayed.

(15) Select chart
Select Global chart or Japan chart (C-MAP).

This device automatically select oversea chart in English mode and Japan Chart in Japanese mode.

(16) Detail chart display setting

Change chart color (Daytime mode/Night mode)

Display place name

4-36
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Display lighthouse
Display buoy

Display fish haven/wreck
Display traffic routes
Display caution area
Display fishery

Display cable

are to be set.

(17) Accommodate radar image and chart display (position compensation)

As this device is set for geographic coordinate system WGS84, latitude/longitude data from the device
based on other system being used may cause inconsistency between radar image and chart display.
Position compensation function is used to accommodate chart display to radar image.

Manual and serial signal (position compensation information: DTM sentence) methods are available for
position compensation.

When manual method is selected. Input correction value by using (18) Correct latitude, (19) Correct

longitude.

(18) Correct latitude
Correct latitude of chart display. Correction range is -1.000° to 1.000°.

(19) Correct longitude
Correct longitude of chart display. Correction range is -1.000° to 1.000°.

Position compensation setting becomes easier when display mode is N UP.

(20) Display Waypoint/Route ID
ID can be displayed to waypoint/route in the radar screen.

ID is input by navigation device as waypoint/route data.

(21) Display flag mark on waypoint
As waypoint is displayed by O mark, it can be displayed also by flag mark to ease to be distinguished.
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4.9 DATADISP menu

Following designation items are provided in Datadisp Menu.

Shaded display is displayed in detail Menu.

(1) | UPPER DISP
(2) | LOWER DISP BACK

(3) DISP 1 UPPER
(4) DISP 2 DISP
(5) | DISP3 LOWER
(6) | PROTECT CANCEL DISP

(OR) PROTECT

DISP1 | DISP2| DISP 3

This device enables to display various data on the upper screen or lower screen (3 positions) as shown
in the figure.

DATADISP menu is used to select display data.

DATADISP menu is also utilized to display detailed menu.

(1) Upper display setting
Select from following items. No display when OFF is selected.
- Stabilization base (SEA or GND)
+ COG/SOG (Own ship information, COG & SOG)
- Latitude/longitude (Own ship information, lat/lon)
+ LOP (Own ship information LOP)
- Tidal bearing/speed (Own ship information, Set & Drift)
- Water depth, water temperature (Own ship information, Depth & Temperature)
+ Waypoint latitude/longitude (Waypoint information, latitude & longitude)
+ Waypoint Bearing/distance (Waypoint information. Bearing & Distance)
+ Antenna location/Inter switch
+ Time (Date & Time)
+ Vector (Vector time display)
- OFF

(2) Lower display area background color setting
Setup background color of lower screen display area.

When the setting is OFF, data is displayed on radar image and radar observation area is expanded.
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When the setting is ON, display data becomes to read easily as background is masked.

(3) Setup DISP1 display item
Select lower screen, left display items.
Setting value : OFF, OWN1, OWN2, WPT, ATA/EPA, AIS, NAV, AlS DETAIL1, AlS DETAIL2

OWN 1 OWN 2 WPT
AowN AowN AWPT
LAT DEPTH ID
LON W TEMP LAT
COG D LON
SOG ™ R BRG
SET ALAT RNG
DRIFT ALOT XTE
ATA/EPA AIS NAV
AaTa AAis ANAY
CPA MMSI T VECT
TCPA NAME Limt  CPA
COG TCPA
SOG CPA AlS
T BRG TCPA DATUM
RNG COG REF
SOG LOCAL
AIS DETAIL 1 AIS DETAIL 2
Aais Anis
T BRG DEST
RNG
LAT ETA
LON DIM
HDG
ROT

(4) Setup DISP2 display item
Select lower screen, middle display items.

Setup item is the same as the one displayed left.

(5) Setup DISP3 display item
Select lower screen, right display item.

Setup item is the same as the one displayed left.

(6) Protect cancel

To display detailed Menu, Select protect cancel then press [ENT] key.

Refer to item 4.1 “How to use Menu” for detail.
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4.10 STARTUP menu
Following setting items are provided in Startup menu.
(1) | TUNE SELECT AUTO / MANUAL
(2) | TUNEAUTO 0 - 255 (Setting for tuning method “Auto”)
(3) | TUNE MANUAL 0.0 - 100.0 (Setting for tuning method “Manual”)
(4) | BRGADJ -180° -180°
(5) | TX DELAY ADJ 0-255
(6) | STC CURVET1 0-15
(7) | MBS 0-30
(8) | F1 KEY SET F1 function key setting
(9) | F2KEY SET F2 function key setting
(10) | F3KEY SET F3 function key setting (MDC-2500 only)
(11) | RAIN KEY SET Setting to Rain key
(12) | SEAKEY SET Setting to Sea key
(13) | GAIN KEY SET Setting to Gain key

Refer to Installation Manual for detailed operation of STARTUP menu.

Also refer also to “ 3.16 Use F (Function key) “ of this document for function key setting.

(1) Tuning method
This item is to select tuning method (Auto or Manual).

Normally Auto is selected. Manual is selected when optimum image cannot obtained by auto mode.

(2) Auto tune setting
Execute fine tuning in case “Auto” selection of item (1) tuning method is selected.

(3) Manual tuning setting
Execute fine tuning in case “Manual” selection of item (1) tuning method is selected.

(4) Bearing setting
Adjust calibration of actual image bearing to align to bearing on the radar screen.

(5) Range adjustment
Adjust calibration of actual target range to align to range on the radar screen.
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(6) STC curve

Sea surface reflection is varied depending on antenna height and sea state. Set up STC characteristics
(curve) to obtain optimum sea surface reflection removal effect.

- Bigger the value obtains higher the effect in short range but the effective range becomes shorter.

- Oppositely, smaller the value obtains longer the effective range but the effect in short range becomes

week.

(7) Main Bang Suppression
Suppress surrounding image of nearby own ship due to own pulse to make image easier to observe.

Note: Too high setting value may delete image of nearby own ship.

(8)(9)(10) F key setting

Set up function assignment to each function key.

(11) RAIN key setting
Set up function assignment to Rain reflection key.

(12) SEA key setting
Set up function assignment to Sea reflection key.

(13) Gain key setting

Set up function assignment to Gain key.
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4.11 1/0 menu

Following setup items are provided in 1/O Menu.

(1) | HDG HDG (OFF / ON), Input setting, Manual setting, CORR, KGC-1 SET
(2) | SPD SPD (OFF / ON), Input setting, Manual setting

(3) | COG/SOG AUTO, VTG, RMC, RMA

(4) | LAT/LON Input setting, Manual setting

(5) | GND STAB MODE AUTO/VDR/VBW / COG/SOG / MAN

(6) | OUTPUT (J4, J5) Output data setting

(7) | BAUDRATE J4, J5, J6 baud rate setting

(8) | INPUT Input sentence setting

Input/output menu sets up NMEA data exchange setting for navigation devices.

Refer to Device installation manual for detail operation of Input/output menu.

(1) Heading bearing
Set up input of heading bearing.

Set to “Off” when heading signal input is not input to use.

(2) Ship speed
Set up input of ship speed.

Set to “Off” when ship speed signal input is not input to use.

(3) COG/SOG

Set up input of signal for course on ground and speed on ground.

(4) Latitude/longitude
Set up input of latitude/longitude signals of own ship position.

(5) Ground stabilization setting

Select input signal for ground stabilization base.

(6) Output (J4, J5)
Set up serial data setting output from this device.

In case of data output, the same sentence data needs to be input from other navigation device.
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(7) Baud rate

Set up baud rate of each input/output port according to the connected sensor.
Baud rate is selected from 4800, 9600, 19200 and 38400.

(8) Input
Confirmation of input signal of serial input connector (J4, J5, J6) and selection of input port.
Ja U5 U6

BWC — — — ALL
DBT - -  — ALL
DPT - - = AL
DIM — — — ALL
GGA O — O U6

GLC - -  — AL
GLL - - - AL
GNS - -  — AL
HDG - -  — AL
HDM — — — ALL
HDT - — O AL
MTW — — — ALL
RMA — — — ALL
RMB — — — ALL
RMC — — — ALL
RTE - - - AL
THS - -  — AL
vVBW — — = ALL
VDR - - - AL
VHW — — — ALL
VTG - — O AL
WPL - - - AL
XTE - -  — AL
ZDA - - = AL

— denotes no signal.

O denotes signal input is exist.
ALL denotes every input port signal is valid.

GGA signal denotes signal input from port J4 and J6.

It also denotes GGA signal is used only from J6 port.

0093125002-02
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4.12 SYSTEM menu

Following items are provided in System menu.

(1) | LANG ENGLISH / JAPANESE
(2) | BUZZER OFF /ON

(3) | BUZZER FREQ 1-7

(4) | KEY CLICK OFF / ON

(5) | EXT BUZZER OFF / CONTINUE / INTERVAL

System menu is used to perform basic setting of this device.

Refer to Device installation manual for detailed operation.

(1) LANG

Switch display language (English or Japanese).

(2) Buzzer sound
Set up On/Off of alarm sound.

No buzzer sound even when alarm is detected when set to Off.

(3) Buzzer sound frequency.
Change buzzer tone by changing frequency.

Setup value is 1 to- 7, 1 is lowest tone and 7 is highest tone.

(4) Key click
Key click sound in panel operation can be set to off.

(5) External buzzer

External buzzer signal can be output from J1 connector on the back panel.

Output signal is in voltage level. (equal to source voltage to this device). Output capacity is up to 1A.
Signal voltage is output continuously when set to the continuous.

Signal voltage is output intermittently when set to frequency.
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4.13 PRESET menu

Following items are provided in Preset menu.

(1) | GAIN MAN 0-255

(2) | STC MAN MAX 0-255

(3) | STC MAN MIN 0-100

(4) | STC CURVE1 0-15

(5) | FTC MAN 1-3

6) | MBS 0-30

(7) | ATATGT LVL 0-30

(8) | VIDEO MODE 0/1/2/3/4

Preset menu is used to adjust radar image (Gain, STC, ATA target level and Video mode (gradation of
image)).

Refer to device installation manual for detailed operation of preset menu.

(1) Gain manual

Set up maximum value of Gain adjustment by gain knob.

Large setting value enables to obtain optimum image position by slight handling of Gain knob.
Small setting value enables to extend handling range of Gain knob for easier adjustment.

Note: Too small setting value may decrease maximum gain.

(2) Manual STC maximum

Set up maximum value of STC adjustment range by STC knob.

Large setting value expands STC effect range by STC knob operation.

Small setting value narrows STC effect range by STC knob operation.

Normally this value shall be set to make STC effective range about 6NM according to STC curve

setting.

(3) Manual STC minimum
Set up pre-STC value.
Note: Too large setting value makes STC effect excessively even when STC knob is “0” position and

may result that small target disappears.

(4) STC curve
Effect of sea surface reflection varies according to the antenna height.

STC curve shall be set according to installation status of antenna.
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(5) FTC manual selection

Not in use. Do not change setting value. Initial value is “1”.

(6) Main Bang Suppression
Suppress surrounding image of nearby own ship due to own pulse to make image easier to observe.

Note: Too high setting value may delete image of nearby own ship.

(7) Target level
Set up video signal level of ATA.

(8) Video mode

Change expression of radar image.

4 types of video mode (0 to 4) are provided. (Initial value “4”)

“0” is wide gradation and good resolution for short range.

“1” is narrower gradation than that of “0”.

“2” is narrower gradation than that of “1”.

“3” is narrower gradation than that of “2” and is high sensitive mode.

“4” is high resolution in short range and high gain in long range.
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4.14 CONTRAST menu

Following items are provided in Contrast menu.

(1)
2)
3)
4)
5)
6)
7)
8)
©)
(10)
(11)

AN AN SN AN N SN~

ALL
ECHO
TRAILS
BACK
CHART
CURSOR
MARKER 1
MARKER 2
ATA/EPA
DATA
MENU

Change brilliance of total screen.

Change radar echo brilliance.

Change trails brilliance.

Change radar background color brilliance.
Change chart brilliance.

Change cursor brilliance.

Change heading, stern line, EBL, VRM, PI brilliance.

Change Range ring brilliance.
Change ATA/EPA/AIS symbol brilliance.
Change brilliance of character data in the screen.

Change Menu brilliance.

Contrast menu enables to set up brilliance of items independently on screen such as radar image,

menu, marker and data.

Refer to device installation manual for detail operation.
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4.15 BITE menu

Following items are provided in Bite menu.

This menu is displayed only in detailed menu.

(1) | ALARM TEST

2) | ATATEST

3) | TOTAL HOURS

4) | TXHOURS

5) | PANEL TEST

6) | MONITOR

7) | MONITOR NO SEL
8) | DIAGNOSES ATA
9) | DIAGNOSES AIS
(10)| VERSION

AN SN AN S N AN S~

Bite menu is used to diagnose this device.

Refer to Installation manual for detailed operation of Bite menu.

(1) Alarm test
This item is used to test alarm function.
Pseudo alarm is displayed and alarm sound is beeped for 10 second when “On” is set and then

restored after 10 seconds.

(2) ATA test
This is a test to confirm ATA function.
2 types of x mark appears when test is started.
Large x mark means that test is currently ongoing.
Pseudo echo will be appeared under the small x mark. Press [ACQ] key to start acquisition operation.

When acquisition operation becomes stable, the confirmation of ATA normal operation is completed.

(3) Total operating hours
This displays total operation time of display unit.

It is reset to “O hours” for Initialization.

(4) Transmitting hours
This displays total transmitting time of this device.
This gives rough idea of time to change Magnetron.

It is reset to “O hours” for Initialization.
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(5) Panel test

Execute operational test of operating panel.

Operating panel test screen will be displayed when being selected.
It enables to confirm knob handling and key function.

Test screen will disappear by pressing [MENU] key. (Test end)

(6) Monitor
This function displays data from serial input port designated by ltem (7) monitor number. Data input
shall be confirmed to use.

Press [ENT] key to stop data to quite in the middle.

(7) Monitor No. selection
Select input port for input confirmation specified in Item (6) monitor.

Refer to figure below for back panel connector number.

[

O 0 O
@ o0 .OO
J4 J5 J6

(8) ATA diagnose
This item is used to diagnose ATA board operation status.
o marked item means normal operation.

x marked item means malfunction.

(9) AIS diagnose
This item is used to confirm AIS board operation status.
o marked item means normal operation.

x marked item means malfunction.

(10) Version
This item is used to display version of software used in this device.

RADAR . Device main software

PANEL . Operation panel software

ATA . ATA board software

AIS . AlIS board software

MAP . Chart display software of main unit

Each item respectively shows the version of software.
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4.16 ANTENNA menu

Antenna menu displays status of antenna unit. (cannot operate)

This menu is displayed only in detailed menu.

ANTENNA
STATUS
HIGH VOLTAGE
MAG CURRENT
MAG HEATER
TUNE VOLTAGE
ANTENNA UNIT TYPE

XXX
YYY
7277

AD: Communication status to Antenna

(1) High voltage

This is a monitor for transmitting high voltage.

(2) MAG current

This is a monitor for the magnetron current.

(3) MAG heater voltage
This is a monitor for the magnetron heater voltage.

(4) Tune voltage

This is a monitor for the receiver tuning circuit voltage.

(5) Antenna unit type

Display names of the connected antenna units.

(6) Antenna unit communication status
This is a monitor to show communication status to antenna unit. There is no problems when item (1) to

item (5) above mentioned were diagnosed normal.

4-50

0093125002-02



MDC-2200/2500 Series Chapter 4 Menu operations

4.17 OPTION menu

The following items are provided in Option menu.

This menu is displayed only in detailed menu.

(1) | INTER SWITCH
2) | ANTPOSI

(3) | ECHO OFFSET
4) | HDG OFFSET
(5) | MOTER SPEED
(6) | DISP INFO

Inter-switch connection, antennal high speed rotation etc, are set by this option menu.

Refer to device installation manual for detail operation of option menu.

(1) Inter-switch
Set up inter-switch function mode in use.

(2) Antennal location designation

Designate antennal location in inter-switch mode.

(3) Echo offset
Offset slave image position in inter-switch mode.

(4) Heading offset
Offset slave heading bearing in inter-switch mode.

(5) Antenna high speed rotation
Set up when antenna high speed rotation is used.

Oﬂl;g <+— High speed rotation is not available in OFF.
0.25
(1)2 Select high speed rotation range then press
% [ENT] key.
g For example, when 6NM is selected and press
™ [ENT] ey,
;S High speed rotation in 0.125 to 6NM range
%é Low speed (normal) rotation in 12NM or up.
%
144 High speed rotation in specific range is not

available except 0.125NM.
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(6) Display information

This item is used to hide display of information shown in the surroundings on the screen (X-band, Gain
manual, Sea reflection, manual, Rain reflection, manual, Interference removal, Enhance image, Video).
Image display area is expanded to improve easy viewing.

Hidden information is displayed for 10 seconds after setting alternation of interference removal,

enhance image and video.

o GND COG o GND COG

6 123.5 STAB SOG 6 123.5 STAB SOG
GAIN MAN

N Ul:’RM(T) SEA MAN N UPRM(T)

TRAILS RAIN MAN
OFF CENT IR3
ENH2
X-BAND PROC1

VD4

Information ON Information OFF
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4.18 INITIAL menu

Following designation items are provided in Initial menu.

This menu is displayed only in detailed menu during pre-heating or standby screen.

This menu cannot be operated during transmission.

(1) | SETUP LOAD
(2) | SETUP SAVE

(3) | USER SET LOAD
(4) | USER SET SAVE

(5) | EXT LOAD

(6) | EXT SAVE

(7) | SYS PROG LOAD
(8) | ATAPROG LOAD

Not used.

(1) Readout of setup items

IMPORTANT: Setting values must be saved beforehand.

Readout setting value previously saved in item (2) Setup save operation.

It is used to recover setting values in case that radar operation becomes abnormal and unrecoverable

etc.

Saved setting value is read and set by proceeding [SETUP LOAD] => [START] => [ENT] key operation.

Note: Saved setting values of previous version software can not be readout after change of device

software version.

(2) Setup save

This operation enables to save setting values when initial setup operation is complete or setting
alternation or data input (mark, navline, alarm2 data etc.) are performed.

When operation of main unit becomes abnormal and the setup values can not be recovered, setup
values can be recovered by using “Readout of setup items” shown in above item (1).

Current setup value is saved by [SETUP SAVE] => [EXEC] => Press [ENT] key.

(3) — (6) Not used. Do not operate.

(7) System program load. Do not operate.

(8) ATA program load. Do not operate.
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4.19 Menu configuration

MARKER

ECHO

NAV

RANGE RINGS

BRG TRUE/REL

ALARM

MARKER SEL

ATA/EPA

AlS*

CHART

DATADISP

STARTUP

/0

SYSTEM

PRESET

CONTRAST

BITE

ANTENNA

OPTION

INITIAL

*:Appears in case
of AIS unit
(option) installed

] Appears after

protection
removal
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PARALLEL INDEX

PI DISPLAY SIDE

CURSOR

VRM1 UNIT

VRM2 UNIT

Pl UNIT

STERN MRK

CURSOR SHAPE

TRACKING CURSOR

HU MOVE

VRM/EBL CROSS

SCALE

CHARA

CHARA POSI

CHARA TYPE

HL BRINK

GUARD LINE

L e e A A A A

OFF, ON
REL/TRUE
EBL2/VRM2, PI
NORMAL, 1-7
ONE, BOTH
OFF, ON, L/L

NM, km, sm, RANGE LINK
NM, km, sm, RANGE LINK
NM, km, sm, RANGE LINK

QOFF, ON

(+, +, +, ....etc)
OFF, ON

OFF, ON

OFF, ON

OFF, ON

OFF, ON

IN, OUT
NUMERIC,SYMBOL
OFF, ON

SHIP’'S PROFILE

GUARD LINE

LEFT

LIGHT

SHIP'S

SET

l

OFF, ON
0-1000 m
0-1000 m

1

1

l

OFF, ON

|

(+1000m)

OFF, 1,2
0-359.9°
0-359.9°

90°00.000N-90°00.000S

180°00.000E-180°00.000W

MODE — HUPRM, CUPRM, CUPTM NUPRM NUPT™
TRAILS —  OFF, CONTINUE, 30SEC, 1MIN, 3MIN, 6MIN, 12MIN, 24MIN
MODE —  TRUE, REL
COLOR —  BLUE, RED
SHAPE o S e ——
RANGE KEEP —  OFF, ON
TRUE MODE —  COURSE, POSITION
DETECT LVL - 1-6
IR — OFF,1-5
PROCESS — OFF,1-3
DAY/NIGHT — DAY, NIGHT
ECHO COLOR D —  WHITE, YELLOW, GREEN, MULTI
ECHO COLORN —  WHITE, YELLOW, GREEN, MULTI
BACK COLOR D —  DBLUE, BLACK, SKYBLUE, BLUE
BACK COLOR N —  DBLUE, BLACK, SKYBLUE, BLUE
ZOOM Action
TM RESET Action
TM RESET POSI — OPPOSITE, COURSE, CENTER
HOLD Action
SECTOR SECTOR .
RANGE UNIT —  NM, km, sm START .
ROTATION MARGIN — 0.0-30.0° END —
ROTATION SPEED — 1-50
ALL PPI — OFF, ON
OFF CENT POSI — CURSOR, OPPOSITE
STAB —  SEA, GND
MAN SET —  0-359.9°
MANDRIFT — 0.0-100.0 KT
VECTOR —  OFF, 30SEC, 1MIN, 3MIN, 6MIN, 12MIN, 30MIN, 60MIN
TRUE/REL — REL, TRUE
NAVLINE —  OFF, ON
BLOCK NO — 1-20
BLOCK CLEAR —  CANCEL, CLEAR
DETECT —  OFF, ON
SETUP LAT N
LON —
CLEAR —

CANCEL, CLEAR
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MARKER

ECHO

NAV

ALARM

|

ATA/EPA

Als*

CHART

DATADISP

STARTUP

110

SYSTEM

PRESET

CONTRAST

BITE

ANTENNA

OPTION

INITIAL

*:Appears in case
of AIS unit
(option) installed

[ Appears after
protection
removal
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90°00.000N-90°00.000S
180°00.000E-180°00.000W

OFF, ON
CANCEL, CLEAR

CANCEL, CLEAR

— 90°00.000N-90°00.000S
180°00.000E-180°00.000W
o, ....Total 18 types

BROWN, GREEN, BLUE, YELLOW
BROWN, GREEN, BLUE, YELLOW
OFF, ON
OFF, ON
OFF, ON
OFF, ON
OFF, ON
OFF, ON
OFF, ON

GUARD ZONE Action
LIM CPA — 0-19.9NM
LIM TCPA —  1-63MIN
ATA BUZZER — OFF,ON
AIS BUZZER —_, OFF,ON
ALARM 1 Action
DETECT — IN,OUT
DETECT LVL - 1-7
AREA —  VARIABLE, FIXED
ALARM2 DISP — OFF,ON
BLOCK NO — 1-20
BLOCK CLRAR —  CANCEL, CLEAR
DETECT —  OFF, IN, OUT
DETECT LVL Ho1-7
SETUP LAT N
LON -
ATA/EPA TYPE —  ATA EPA ESIEI,IZE :
ACQ Action
DELETE Action
ALL DELETE Action
MAN ACQ NO — 0-50
AUTO DETECT Action
TARGET ID —  OFF,ON
ID SIZE —  SMALL, MID, LARGE
TARGET SELECT — 0-49
EPA UPDATE Action
DATA STYLE - B/R/LL
AlS —  OFF,ON
TARGET ID —  OFF, NUMBRE, NAME, BOTH
TARGET SELECT - 1-100
LIMIT —  1.0-20.0NM
LOST —  OFF, ON
SLEEP —  OFF, A B, BOTH
CLASS B —  OFF,ON
ATON —  OFF,ON
SART —  OFF,ON
BASE —  OFF,ON
CHART —  OFF,ON
PAST CRS NO — OFF,1-5
PLOT INT _,  OFF, CONTINE, 15SEC, 30SEC, 1MIN, 3MIN, 6MIN, 12MIN
DISP NO — OFF,1-5
CLEAR 1-5 -
WPT/ROUTE — OFF,ON
MARK _,  OFF,ON
BLOCK NO - 1-20
BLOCK CLEAR —  CANCEL, CLEAR
LINE —  OFF,ON
SHAPE — o, ...Total 18 types
OWN Action LAT
CURSOR Action FLON -
SETUP SHAPE —
DISP ALL —  OFF,ON
CHART SELECT —  JAPAN, GLOBAL
CHART DISP SET LAND COLOR D
NAV ALIGN MODE —  OFF, MANUAL, SERIAL |[LAND COLOR N
NAV ALIGN LAT —  +1.000MIN PLACE NAME
NAV ALIGN LON —  +1.000MIN LIGHT HOUSE
WPT/ROUTE ID —  OFF,ON BOUY
WPT FLAG —  OFF,ON FISH HAVEN/WRECK
TRAFFIC ROUTES
CAUTION AREA
FISHERY
CABLE

L A

OFF, ON
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il

R A A A A A

STAB, COG/SOG, LAT/LON, LOP, SET/DRIFT
DEPTH/TEMP, WPT LAT/LON,WPT BRG/RNG

INFO, TIME, VECTOR, OFF
OFF, ON

OFF, OWN1, OWN2, WPT, ATA/JEPA, AIS, NAV, AIS DETAIL1, AIS DETAIL2
OFF, OWN1, OWN2, WPT, ATA/EPA, AIS, NAV, AIS DETAIL1, AlIS DETAIL2
OFF, OWN1, OWN2, WPT, ATA/JEPA, AIS, NAV, AIS DETAIL1, AIS DETAIL2

Action

AUTO, MANUAL
0-255

0.0 - 100.0
-180.0 - 180.0°
0-255

0-15

0-30

RANGE RINGS, BRG TRUE/REL, DAY/NIGHT, MODE, TRAILS, IR,
PROCESS, ZOOM, TMRESET, HOLD, VECT TRUE/REL, ALARM1,
GUARD ZONE, ACQ, DELETE, ALL DELETE, AUTO DELETE, TARGET,
UPDATE, CHART, MARK OWN, MARK CURSOR, TLL OUT, UPPER DISP,

VIDEO MODE, SHORTCUT, OFF

HDG
MODE
MANUAL

CORR
KGC-1 SET
NSK SET

SPD
MODE
MANUAL

———MODE
[MANUAL

— OFF, ON
AUTO, HDT, HDG, HDM, VTG, RMC, RMA, MANUAL
— 0-359.9°

INITIAL — CANCEL, EXEC
CORR | — 0-359.9°

— CANCEL, EXEC
RG CORR | — 0-359.9°

—

—

INITIAL

— OFF, ON

— AUTO, VHW, VBW, VTG, RMC, RMA, MANUAL

— 0-100.0 KT

— | AUTO, VTG, RMC, RMA

MARKER
ECHO UPPER DISP
NAV LOWER DISP BACK
ALARM DISP 1

DISP 2
ATA/EPA DISP 3
AlS* PROTECT CANCEL
CHART
DATADISP {TUNE SELECT
STARTUP TUNE AUTO
110 TUNE MANUAL
SYSTEM BRG ADJ
TX DELAY ADJ
ERESEl STC CURVET
CONTRAST |— MBS
BITE F1 KEY SET
F2 KEY SET
GNIENING F3KEY SET
OPTION RAIN KEY SET
INITIAL SEAKEY SET
GAIN KEY SET
*:Appears in case
of AIS unit
(option) installed
[] Appears after
protection
removal
—{HDG
SPD
COG/SOG
LAT/LON
GND STAB MODE
OUTPUT(J4, J5)
BAUDRATE
INPUT
=%
BUZZER
BUZZER FREQ
KEY CLICK
EXT BUZZER
GAIN MAN
STAC MAN MAX
STAC MAN MIN
STC CURVE1
FTC MAN
MBS
TARGET LVL
VIDEO MODE
ALL
ECHO
TRAILS
BACK
CHART
SURSOR
MAKER1
MARKER2
ATA/EPA
DATA
MENU
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VLl

Ll

R A A

R A R

AUTO, VDR, VBW, COG/SOG, MANUAL
0.0-10.0 SEC

4800, 9600, 19200, 38400

ALL, J4, J5, J6

ENGLISH, BAE

OFF, ON

1-7

OFF, ON

OFF, CONTINUE, INTERVAL

0-255
0-255
0-100
0-15
1-3
0-30
0-30
0-3

20-100
20-100
20-100
20-100
20-100
20-100
20-100
20-100
20-100
20-100
20-100

| — AUTO, GNS, GGA, GLL, RMC, RMA,MANUAL

—LAT — 90°00.000S - 90°00.000N
LON — 180°00.000E - 180°00.000W
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MARKER
ECHO
NAV
ALARM
ATA/EPA
AlS*
CHART
DATADISP
STARTUP
1/O
SYSTEM
PRESET
CONTRAST

ANTENNA

ALARM TEST

ATA TEST

TOTAL HOURS

TXHOURS

PANEL TEST

MONITOR

MONI NO SEL

DIAGNOSE ATA

DIAGNOSE AIS

VERSION

CARD1

CARD2

HIGH VOLTAGE

MAG CURRENT

BITE —

MAG HEATER

TUNE VOLTAGE

TYPE

OPTION

*:Appears in case
of AIS unit

(option) installed

[] Appears after
protection
removal

0093125002-02

INITIAL ]

INTER SWHICH

ANT POSI

ECHO OFFSET

HDG OFFSET

MOTOR SPEED

DISP INFO

SETUP LOAD

SETUP SAVE

USER SET LOAD

USER SER SAVE

EXT LOAD

EXT SAVE

SYS PRG LOAD

ATA PRG LOAD

Ll

Vil

Ll Ll

Ll il

OFF, ON

OFF, ON
CANCEL, RESET
CANCEL, RESET
Action

Action

J4, J5, J6

D.P.RAM, INTERFACE, HDG

D.P.RAM, INTERFACE, INNPUT, HDG, SPD, LAT/LON, COG/SOG

RADAR, PANEL, ATA, AIS

DUAL MASTER, DUAL SLAVE, CROSS, MONITOR

INDEPENDENT MASTER, INDEPENDENT SLAVE, ]

PORT, STBD, FWD, MID, AFT, FWD PORT, FWD,STBD, MID PORT, i|

0-359.9°
0-359.9°
OFF, ON
OFF, ON

CANCEL, EXEC
CANCEL, EXEC
CANCEL, EXEC
CANCEL, EXEC
CANCEL, EXEC
CANCEL, EXEC
CANCEL, EXEC
CANCEL, EXEC

MID STBD, AFT PORT, AFT STBD, UPPER, LOWER
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Chapter 5 Specification and configurations

5.1 Antenna

Model name MDC-2240 MDC-2260 MDC-2210 MDC-2220
MDC-2540 MDC-2560 MDC-2510 MDC-2520

Antenna type RB716A RB717A RB718A RB719A
Antenna length 3feet 4feet 4feet 6feet 4feet 6feet 6feet Ofeet
Horizontal beam width 2.5° 1.8° 1.8° 1.2° 1.8° 1.2° 1.2° 0.8°
Vertical beam width 22° 22° 22° 22° 22° 22° 22° 25°
Antenna rotation rate 24 rpm or 48 rpm
Transmitting Power 4 kW 6 kW 12 kW 25 kW

5.2 Display unit

Model name MDC-2240/2260/2210/2220 MDC-2540/2560/2510/2520
Display type MRD-101 MRD-102

Operation Panel - MRO-102

Display 12.1 inch color LCD 15 inch color LCD
Resolution 1024 x 768 pixels

Effective diameter

184 mm | 228 mm

Echo color Green/Yellow/Multi/White
Off centering Max to 66%
Echo area 2 types (Full screen, In effective diameter)

Range accuracy

8 m or 1 % of selected range scale

Range

0.125, 0.25, 0.5, 0.75, 1, 3, 6, 12, 24, 48, 96 NM
Up to 48 NM for transmit output 4kW, Up to 72 NM for transmit output 6kW and
12 kW, Up to 96 NM for transmit output 25kW

Display mode

Head up, North up*, and Course up*

Other functions

Day/Night mode, VRM 2 marks (movable center), EBL 2 lines (movable original
point), Parallel index line, Alarm, Trail (Track)**, Past course(Own track),
Interference rejection, Mark, Route, Zoom, Dual station, Monitor output, External
buzzer, etc.

NMEA Input/output

2 CH (Input/Output) + 1CH(Input only)

Power supply

10.8t041.6 V (21.6 V to 41.6 V for transmitting output 25 kW)

AIS interface 200 targets (option)
ATA 50 targets (Manual ACQ + Auto ACQ)
Temperature -15C to +55C

* Requires heading data input.
** Requires heading bearing data, speed data input for True trail.

0093125002-02
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5.3 Configuration items

Standard configuration

(For MDC-2200)

Antenna / Scanner Antenna

Scanner unit

Display unit

Connecting cable (15 m as standard, 20m, 30m are to be prepared)

DC power cable

Installation material

Operation manual

Installation manual

[ [ U [ U I U (I U R U L G

(For MDC-2500)

Antenna / Scanner Antenna

Scanner unit

Display unit

Operation Panel

Connecting cable (15 m as standard, 20m, 30m are available)

DC power cable

Installation material

Operation manual

Installation manual

JE G R U [ U [ N IR U P U B U I O e

Options

Gyro/Log interface

AIS interface

Power rectifier

AC power cable

Connecting cables (20m, 30m)

Connecting cable for external monitor and buzzer

5-2
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imensions

5.4 External view and d
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RB716A / RB717A / RB718A Unit : mm (inch)

L = 3ft (RW701A-03) : 1034 (40 45/64) RB716A RB717A / RB718A
4ft (RW701A-04) : 1346 (52 63/64) Weight = Weight =

6ft (RW701A-06) : 1970 (77 9/16) 3ft: 21kg (46.5lb)  4ft : 23kg (51Ib)
4ft : 22kg (48.5lb)  6ft : 25kg (55.5Ib)

( ) 7
\‘
¢ y%

I
- By

(

us]

@]

=
450 (max)
(17 3/8)

(9 7/32)
280 390
(11 1/32) (15 23/64)
RB719A
Unit : mm (inch)

L = 6ft (RW701A-06) : 1970 (77 9/16)  Weight = 6ft : 29kg (64Ib)
oft (RW701B-09) : 2740 (107 7/8) oft : 33kg (73Ib)

_140
4 3/32)

¢ )

(oy)

@]

=
450 (max)
(17 3/8)

A
)

P L

(9 7/32)
280 | 275
(11 1/32) " (10 53/64)
470
(18 1/2)
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Radar display Chapter 6 Principle of radar system

6.1 What is radar system

The radar is a navigation device that transmits a very high frequency radio wave referred to as
microwave from the antenna. The radar then receives the radio wave reflected by target(s) (e.g. other
ship, buoy, island, etc.) via the same antenna and converts the received radio wave to electronic
signals and sends these signals to the display unit. The radar makes it possible to find objects (targets),
such as other ships, rocks or coastline, not seen by eyesight at night or in fog and allows ships to avoid
these potential hazards.

As the antenna transmits while rotating, it is possible to see the current surrounding situation around
your vessel at a glace.

The microwave radiated from the radar is referred to as pulse wave and the transmitting and receiving
of these waves is alternated. Up to thousands of pulse waves are transmitted and received during one
360-degree rotation

The typical radar antenna is parabolic type or slotted array type and its performance is essential for
good radar performance. Some of factors affecting the quality of the target returns are antenna beam
width and side lobe level. The narrow beam width provides high resolution for angular orientation to

distinguish objects and the low side lobe level reduces false image effect.

O Buoy
Oht_her
shi .
b Radar wave Radar display
N~
L ]
X PN
‘\‘\“
~
O\Antenna
own (during
ship rotating)
Figure 6-1 What is Radar?
Side lobe

The main lobe means the strongest radiated beam sent from the specific antenna, and the other
weaker beams, are referred to as a side lobes. A side lobe level is a difference between the largest

side lobe level and main lobe level.

I~—— Main lobe

Side lobe level —| |~—Beam width

> side lobe

__—Antenna

Figure 6-2 Antenna pattern
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Beam width
Antenna beam width is defined as the angle where the radiation power density is within a half of

maximum power density (-3 dB) in main lobe (also, referred to as “half value width”).

6.2 Characteristics of radar radio wave
The radar radio wave propagates slightly along the ground (primarily line of sight). This characteristics
varies depend on density of atmosphere but is generally calculated according to the formula as shown

below, considering that the distance with radar sight D is about 6 % longer than the distance with

optical sight.
D(NM)=2.22 X (v hi+/ h2) Sight line
hl: Antenna height (m) Radar radio wave

h2 : Target height (m)

--------- — | .
w L — Earth —

Figure 6-3 Characteristics of radar radio wave

Target hardness reflected
The strength of the reflected wave from a target varies depending on not only the distance from the

target, its height or size, but also its material and features. A target with a low degree of reflection or
low incident angle, such as FRP and wooden is not reflected well. Therefore, care shall be taken that
an FRP ship, a wooden vessel or an object such as sand, a sandbar and muddy cay are poor radar
targets.

Since the distance from the coastline, etc. to your ship on a radar image tends to be seen as longer

than that from the actual coastline, more caution should be used navigating around such objects..

Coastline on radar image

Not seen

HU

Actual (not seen)
coastline

W\

5

Figure 6-4 Example of targets hard to be reflected

6-2 0093125002-02



MDC-2200/2500 Series Chapter 6 Principle of radar system

Radar shadow
Since radar radio wave is line of sight in nature your stack mast close to the antenna or, a large ship or

mountain can create blind spots for which the radar cannot penetrate.. In such cases, they may
completely or partially hide targets and cast a long shadow.

Since the shadow your stack or mast is known at the time of installation, proper selection of the
antenna location is necessary to reduce the shadow effect. Since targets less likely to be seen in this

shadow area than in open sea, extra attention should used in shadowed areas.

False image
An image that does not actually exist (false image) at sea may appear on the display.

The phenomena that causes false echoes are categorized and be described as follows:

e False image

The image of large physical object in a close proximity may appear in two different orientations. One is
a real image and the other is a false image caused by wave re-reflected on the stack or the mast, etc.
On the display, one image appears with a right distance and bearing, and another one appears in the
direction of a stack, a mast, etc. These images may also be generate by being re-reflected from

bridges and quays too.

Passage of direct

> Real image
reflection —— |
|
3
1
HU ®
Passage of
é secondary
reflection
L <
\ | Mast, etc "\
False image

Direction of false image
Figure6 -5 False image by virtual image
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e Duplicate target images

When there is a big reflective surface nearby and perpendicular at a close distance,( i.e. when your
ship is passed by a big ship, etc.), radio wave bounce between your ship and the other ship. Therefore,
2 to 4 images may appear at equal range in the direction of this target. The false image generated by
this multi-path reflection is referred to as “double targets”. In this case, the closest target is the real
one.

You will notice as the distance and bearing between own ship and the reflective target changes the

duplicate targets will disappear. Therefore, this false image can be easily distinguished.

3 | L Real image

| 1HU T

—

0

Own ship Large vessel

Double image
Figure 6-6 False image caused by double image
The microwave beam radiated from the antenna has a side lobe in different direction than that of the
main beam. Since this side lobe level is lower than that of main beam, the effect is negligible for targets
at long range, but a close, strong reflecting target may cause false image appearing in a circular arc

shape.

Close to large targets such as land, a circular image may

CAUTION | ..

3
1
Main lobe \J\ HU
| _—w»e
__—1 __p
Virtual image <'/ .’. ‘
by sidelobe T
\\
Side lobe

Antenna Real image

Figure 6-7 False image by sidelobe
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e False image of a distant target caused by “skip” phenomenon

Depending on a weather conditions, Skip appear caused by the temperature inversion layer of air, etc.
In this case, the unusual propagation of the radio wave may reach distant targets out of the radar
range. A target at more than the maximum range may appear as an image, and may be displayed as a
false image closer than an actual distance. This phenomenon is a result of the long range echo delay
time exceeds the transmission period, and is displayed as the echo in the following rotation. If the

range scale is changed and the target range changes, it can be judged as a false image.

6.3 Radar interference
When the radar with the same frequency band is used nearby, interference noise appears on a display.

Although appearance of interference is not constant, the shape is almost always swirling or radial.

This device features an interference rejection facility to reduce interference.
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A

ACQ oot 3-20, 4-25
AlS DUZZET ..o 4-20
AISMENU ... 4-28
AIS SYMDOL....oeiiiiiiei 4-30
AIS target track .........oocceveeeieeeiiiiiieieeee e 4-33
AlarM L 4-20
AlrM 2 oo 4-22
ALARM MENU.....ooiiiiiiiiiiiii i, 4-18
Alarm SOUNd.......ccovviiiiieiiieiec e 4-24
ANTENNAMENU ..., 4-50
ATAIEPA ... 3-20
ATAJEPAMENU....ooeiiiiiiiiie e 4-25
ATADUZZET ...t 4-20
ATA JEPA SYMDOL.....ccvviiiiiii e 3-27
ATA  target traCk .......oovvceeeeiiiieciniee e 4-33
Automatic acquisition (ATA function)......... 3-21, 4-26
B

Bearing Mode.........oooiiiiiiiiiiieieeee e 4-4
Bearing SCale ... 4-7
BITEMENU ... 4-48
BrilllanCe .....ovviiiiec e 3-1
C

CHART MENU.....oiiiiiiiiiiiicii i, 4-31
C-MAP chart .......ccccooviiiiie e, 4-32
CPA 3-24, 4-20
CONTRAST MENU ...coooviiiiiiiiiiiiiiiieeeeeee 4-47
Control PANEl........cccuvuiiiiiii e 2-2
Control panel  dimmer .........ccccovcvieiiiieeiniieeee 3-2
Course UP (CUP) .cevviiiiieeiieeeeieee e 3-17
CUISON it 4-5
CUrsor Shape .....ccoocviiiiiie e 4-6
D

DATADISP MENU....ouiiiiiiiiiiiiiiiiiiieieieieieeeieeeeeeeeees 4-38
0093125002-02

DAY/NIGHT i 3-14, 4-13
Detailed MenU........ccoocveeviiiiiienie e 4-2
DiSPL, 2, 3 oo 4-39
E

EBL . 3-9
ECHO MENU ..ooeoiiiiiiiecc e 4-9
EPA Update........ooovvveiiieeieee e 3-26, 4-26
Enhance (ENH).......ccocevieiiiiiee e, 3-7
External BUzZzer..........ccccooiiiiiiiiie e 4-44
F

FUNCLION KEY ...cooeiiiiei e 3-28, 4-41
FTC (reduce rain/snow clutter) ...........cccccceeeeeennns 3-6
G

GaIN e 3-4
GUArd lINE ..o 4-8
GUArd ZONE......veiieiiiiee e 4-18
H

Head up (H UP) .. 3-16
Heading liNe........coccvveiiiiei e 3-14
I

INITIAL MENU....ooiiiiiiiiiiiii 4-53
Interference rejection (IR) .........ceveeeiiiiiiiiinenennnn. 4-13
INEr-SWItCh .....ovviiiiiici e 4-51
/O MENU ...t 4-42
L

Lower display background.............cccocveeiiinnnne 4-38
M

Manual acquisition nUMbEr ..........cccoccviieieennninne 3-24
MATK...eeiiiiiiieee e 4-34
MARKER MEeNU ... 4-3

7-1



Chapter 7 Index

MDC-2200/2500 Series

MARKER SEL ....oooiiiiiiiiiiieeee e 4-4
MBS e 4-41
MENU ...eviiiiiiiiiiiiiii 4-1
MODE (display mode)..........cccocvvvveiinirennns 3-16, 4-10
MOtOr SPEEA .......ovviiriiiieiiee 4-51
N

NAV MENU ... 4-16
NAVIINE ..o 4-17
North up (N UP) ..ooeiiiiiiceeee e 3-17
O

Off CeNtering.......ccvvveeveeeiiiieeeee e 3-15, 4-15
OffSEL.. e 3-13
OPTION MENU .. 4-51
Own ship track (PAST CRS) ...cooviiiiiiiiiiieeeene 4-33
P

Parallel index line (PI) ....cccvvvveeevevninnnn. 3-10, 4-4, 4-6
POWET ..ot 3-1
PRESET MENU.......coooiiiiiiiiiiis 4-45
Protect cancel ..........cocccevviiiii e, 4-39
PROCESS......oiiiiieitiiieieieieieieieeeieveeeeeeeaeeeeeneeenenes 4-13
Pulse [ength ... 3-7
R

Radar SCreen.........ccocvevceiiiiciiic e 2-1
RANGE oottt 3-3
RaNQGE MNGS ... 4-3
Relative motion (RM) ... 3-18
S

SECLON SCAN ..ot 4-14
STARTUP MENU....oviiiiiiiiiiiiiiieceeeeeee e 4-40
Ship’s profile.......ccovvieeiiii e, 4-8
SHhOTt CUL......viiiiiiccc e 3-28
STAB 4-16
STC CUINVE ..o 4-41
STC (reduce sea ClUtter) ........ccceeviiiieieeeeeeniiieeee. 3-5
StErN MArker......cccvvviiiieeee e 4-6
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SYSTEM MENU ..o 4-44
T

TCPA . e 3-24, 4-20
TLL output (position data output) ............ccceeveeee. 3-29
TM RESET (reset true motion).................. 3-19, 4-14
True motion (TM) ... 3-19
TrUE trail.ceee e 4-11
TUNING -t 4-40
TIAIIS .o 4-10
TranSMISSION.....ccvviiiiiiiiieic e 3-2
U

Upper display .......cccveeeeieeiiiiieieee e 4-38
Update EPA ......cooiiiiieeee 3-26, 4-26
\%

VECION ..iiiiiiiiiie e 3-24, 4-16
VRM ..ottt 3-8, 4-6
W

WPT/ROUTE(Way point/route) .........ccccceeeuvveeen. 4-34
Z

ZOOM .ottt 4-14
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