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FR  2822X(FR  2020X)
FR  2822X(FR  2020X)

1 FR  2822X
2 FR  2020X
FR  2822X FR  2020X
1 FR  2822X
2 FR  2020X
3 FR  2822X
4 FR  2020X
FR—2822X FR—2020X
1
( ) (BRILLIANCE)
(A CRAIN) (A CSEA) (GAIN)
(FUNCTION) * ST—BY”
2
D “ POWER ON”
3:00 0:00 “ ST—BY”
“ POWER ON” 40
FR  2822X P19 P22 FR  2020x
P23 P25
&) (FR—2020X )
‘ RADARL RADAR2” 1 2
©)
(FUNCTION) (BRILLIANCE)
* DATA”
* PANEL DIM’
®
“ ST—BY” (FUNCTION)
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®)
“ RANGE" +1 [-]1

12

©)
(TUNE)

A CSEA
( 4 5 )
Q)
(GAIN)

©))
“ SELECT”
©®
“ RING”

Head—up

10)
VRM “ O

VRM2 VRM2
“ N VRM1
VRM VRI1
1D
<

12)
EBL “ON

EBL2 EBL2

FR—2822X

P27 FR  2020X P32

[+] [-]

10
10

VRM1
13 ONH

VRMI

“ OFF” VRM

VRM2

* HM OFF”

EBL1
" ON"
EBL2

EBLI
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‘ OFF”

* TRU REL”
3
1)VRM “ OFF” VRMI VRM2
2)EBL “ OFF” EBLI  EBL2
3) BRILLIANCE A C RAIN A C SEA
4) FUNCTIION “ ST—BY”
5) *“ POWER OFF”
6)
1
2
3
1 ?
2

?
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FR—2822X(FR  2020X)

2 FR  2822X(FR  2020X)
1 FR  2822X
2 FR  2020X
1 (A C SEA)
12 (
) “A CSEA VRM
2 (A C RAIN)
12 GAIN
“ A C RAIN’ “ A
C RAIN”
3 “ A C AUTO” “A CSEA “ A
C RAIN” “ A C AUTO" ON OFF “ A
C AUTO”
“ A C AUTO" “ ON” A CSEA A CRAIN
4 (INT REJECT)
“ INT REJECT”
OFF >IR1L >IR2—>IR3
FR  2020X “ INT REJECT”
“ IR “ INT REJECT”
13 I R”
5 (ECHO AVERAGING)

“ ECHO AVERAGING”
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* ECHO AVR’ “ A C SEA”
“ ECHO AR’
(FR  2020X )
* ECHO AVR”
—> ECHO AVRL > ECHO AVR2 > ECHO AVR3 > OFF —
(LOW LEVEL) (MID LEVEL) (HICH LEVEL)
1) » ECHO AVR” North—up
2) “ ECHO AR
6 (ECHO STRETCH)
* ECHO STRETCH"
ECHOSTRL ECHOSTR2 (FR  2020X
)
0.3y S ECHO STR
3nm FUNCTION “ SHORT” 0.75nm FUNCTION
* LONG”
ECHO STR
7
( )
1) ( )
2) “SHIFT”
12

3) “ SHIFT"
1 VRM “ OFF” VRMI  VRM2
2 EBL “ OFF” EBLL EBL2
3 BRILLIANCE A C RAIN A C SEA
4 FUNCTION ~ “ ST—BY”
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I FR  2822X
FR  2020X

w N

1) 0.25nm
2)
3)

1 0.25nm

3 FR ~ 2822X INT 8426
VRS

D3P7030 TIMING R6

1) 10

2) 0.25nm

3) FR  2822X
FR  2020X

A C SEA
INT-8426
“ MBSL”

PST 7143

TUNE
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1 48nm

A/C SEA  A/C RAIN

TUNE
2) FR  2822X INT 8426 VR2
FR  2020X  PST 7143
* TUNE”
3) FR  2822X INT 8426 “ VR10”
FR  2020X D3P7030 R5STUNE
4
H.U.
2.5
1 3nm
2)
3) EBL “ ON”
4) EBL
5)
6) ®)
FR  2822X INT 8426 s2( ) +05
S1 FR  2020X D3P7030
S2 sl
7° s2
22.5° 7°
5
15
15
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1) FUNCTION F801
2) 1ov P80l 12 () m ()
3) 0.25nm R812
7.2 7.6V
4) ( ) R811
5.5V 5.7V
6 STC
10m 20m
1) 24nm GAIN  A/C SEA STC
STC
2) FR  2822X VDA-8336 FR  2020X VDA 7047
VR3 VR4 VR3 VR4 STC
STC
VR4 STC > VR3 ( )
VR4 STC > VR3 ( )
VR1 STC
VRI “ 8" 1C 7 9
“r STC
‘9" STC
7
FR  2822X FR  2020X
FR  2822X
Position of Selector Switch| Normal Reading on Remark

Check Meter

-12V(output voltage)
+12V (output voltage)
+5V(output voltage)
MAG.C (magnetron current)
TUN (tuning status)
DI.M(MIC detecting current)
-12V(for sacnner unit)
+12V(for sacnner unit)

6--8
6--8

0.25--mile range,ST--BY
0.25--mile range,ST--BY
0.25--mile range,ST--BY
48—mnile range,TX
48—mnile range,TX
0.25--mile range,ST--BY
for 2--unit radar only
for 2--unit radar only
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FR—2020 X

Position of Selector Switch

Normal Reading
on Check Meter

MAG.C (magnetron current)
TUN (tuning status)
DI.M(MIC detecting current)
-12V(output voltage)
+12V (output voltage)
+5V(output voltage)

4-9+

5-9+
5-9
5-9
5-9
5-9

1) FUNCTION “ ST—BY”

2) BRILLIANCE GAIN A/C RAIN A C SEA

3) *“ POWER OFF”
4)

w N

A N

STC ?

+48-mile range,transmitting,all others,
0.25-mile range stand—by
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1 FR  2822X(FR  2020X)
2 FR  2822X(FR  2020X)
3 )
1 FR 2822X
2 FR  2020X
1

6nm 90°
VRM1 1 VRM2 2

VRM1  VRM2
2
90° EBL1 1
EBL2 2 EBL1  EBL2
3
1 EBL1 1I( 2)
4
( ) EBL
1) “ CUSOR” (JOYSTICK) ( )
2) EBL1 “ OFFSET" (FR  2020X OFFSET RESET) EBL1
3)3—6 EBL EBL1 EBL
4) VRM  “ ON” VRM1  EBL1
EBL1 VRM VRM1 EBL1
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5) EBL2  VRM2

6) EBL “ OFFSET” (FR  2020X  OFFSET

RESET)
0 360°
* SET RESET”
VRM “ ON” VRMI

VRM “ ON” VRM2

3. EBL “ ON” EBLI

EBL  “ ON”
EBL2

4 “ SET RESET”

5 “ ACKN”

6. “ SET RESET”
1 VRM1  VRM2
2 EBLI  EBL2
3 BRILLIANCE
4 FUNCTION “ ST—BY”
5 * POWER OFF”
6
1
2
3
1 ?
2 ?
3 2
4
5
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— FR  2822X

FR  2822X
FR  2822X
1 FR  2822X
“ SELECT” 4 5
(Head—up) (Head—upCG)
(North—up) (Course—up) (North—up TM)
“ SELECT”

HU/RM—>HUCG—>CU RM  >NU/RM—>NU/TM

HU/RM—>CU/RM—>NU  RM—>NU/TM

HU
“ SELECT”
1 HU HUCG
HUCG
2 CU RM
Cu
“ CU TM RESET”
3 NU RM
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4 NU  TM

NU TM
NU RM
“ CUTM
RESET” “ TM AUTORESET”
)
5
1 “ NAV LINE1” ( NAV LINE2)
2 ‘ ENT”
4mm
5
* ENT” 10 “ CANCEL”
3 “ CANCEL”
)
1 “ NAV LINE”
2
3 “ CANCEL” ( 2 )
4 “ ENT”
)
“ NAV POINT”
) (PARALLEL CURSOR)
1 EBL “ INDEX LINE”
EBLI
VRM “ INDEX LINESET”
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(SCANNER)
PICTURE
(ST—EY)
ST—BY

(RANGE)
PICTURE

(OPER)

(GAIN)

STC

)

(ST—BY)

(OPER)

(STD-BY)
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11

12

13

14

15

FR-2822X

FUNCTION Swith

BRILLIANCE Control

TUNE Control

A C RAIN Control

A C SEA Control

GAIN Control

RANGE SELECTION touchpads

SELECT touchpad

CU TM RESET touchpad

a )
TM AUTO RESET touchpad

SHIFT touchpad
50
A C AUTO touchpad

INT REJECT touchpad

ECHO AVERAGE touchpad

ECHO AVR1 ECHO AVR2 ECHO AVR3

ECHO STRETCH touchpad
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17

18

19

20

21

~ ~

) EBL

)

ECHO STR1 ECHO STR2  ECHO STR3

ECHO TRAIL touchpad

HM OFF touchpad

CURSOR DATA touchpad

ORIGIN MARK touchpad

SET RESET touchpad

ACKN touchpad

ON touchpad

EBL
OFF touchpad

EBL
INDEX LINES touchpad

OFFSET touchpad

TRUE REL touchpad
HU
ROTARY KNOB Control EBL
EBL
RADAR1  RADAR2

(BRILLIANCE)

HM touchpad

PLOT SYMBOL

RING touchpad

DATA touchpad
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)VRM

INAV LINE

CURSOR touchpad

MARK touchpad

PANEL DIM touchpad

ON touchpad

VRM

OFF touchpad

VRM

INDEX LINE SET touchpad

ROTARY knob Control VRM
VRM

NAV LINE touchpad

NAV POINT touchpad

ENTER touchpad

CANCEL touchpad

LOG MANUAL touchpad

MANUAL SPEED SET touchpad

SET DRIFT touchpad

TRUE VECTOR REL VECTOR

+ - touchpad

PLOT
1) PLOT MARK touchpad
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2)

3)

4)

5)

6)

7

PLOT touchpad

CANCEL touchpad

ALL TARGET touchpad

VECTOR TIME touchpad

SELECT touchpad

ACQ touchpad
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11

12

13

14

15

FR-2020X

)
POWER Swith

HM touchpad

PLOT SYMBOL touchpad

DATA touchpad

Joystick touchpad

RING touchpad

MARK touchpad

PANEL DIM touchpad

SELECT touchpad

H-up H-up CG C-up N-up

RESET touchpad

(cv)
TRUE REL touchpad

OFFSET RESET touchpad

OFF touchpad

ON touchpad

EBL

EBL

EBL

ROTARY knob Control
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(

)

(VRM)

PLOT touchpad

ALL touchpad

PLOT touchpad

CANCEL touchpad

JSDATA touchpad

ACKN touchpad

SET RESET touchpad

OFF touchpad

ON touchpad

ROTARY knob Control

COLOR touchpad

SHIFT touchpad

A C AUTO touchpad

INT REJECT touchpad

ECHO AVERAGE touchpad

ECHO STRETCH touchpad

HM OFF touchpad

RANGE SELECTION touchpad

ALL

50
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FUNCTION touchpad

BRILLIANCE Control

TUNE Control

A C RAIN Control

A C SEA Control

GAIN Control

JOYSTICK(or TRACKBALL)
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FR-2822X

SPECIFICATIONS OF FR-2822X MARINE RADAR

1. SCANNER UNIT

1)
2)
(XN5A
3)
4)
5)

)

Type:
Radiator Length & Type:

Horizontal Beam width
Vertical Beam width:

Side lobe Attenuation
within = 10° of main lobe:

outside + 10° of main lobe:

Polarization:
Antenna Rotation:

Wind Load:

2. TRANSCEIVER UNIT

1)

Transmitting Tube:

1.23% (XN3A),

Slotted Array

200cm (XN3A), 240cm (XN4A), 300cm
0.95% (XN4A), 0.75° (XN5A)

20% (XN3A/XN4AA/XN5A)

-28dB (XN3A/XN4A), —26dB (XN5A)
-32dB (XN3AIXN4A), —30dB (XN5A)
Horizontal

26 rom nominal (60Hz, windless load)
21 rom nominal (50Hz, windless 1oad)
Relative wind 51.5 m/s (100 kts)

Magnetron

2) Frequency and Modulation: 9410+ 30MHz (X-band), PON
3) Peak Output Power: 25kW (nominal)
4) Modulator: SCR Line Type Pulse Modulator
5) IF: 60MHz(Log Amp) .
6) Tuning: Manual, with tuning bar
7) Receiver Front End: MIC (Microwave IC)
8) Bandwidth: short pulse: 28MHz
Middle/Long pulse: 3MHz
9) Duplexer: Ferrite Circulator with TR Limiter
10) Pulse length & Pulse
Repetition Rate:
Range (nm) 0.25-0.5 | 0.75-1.5 3 | 6-24| 48 | 120
€ | Pulse length (us) T 0.08 0.3 | 0.6 1.2
% Pulse Rep. Rate* (Hz) 2200 1100 600 500
5 | Pulse length (us) T 0.08 0.3 0.6 1.2
% Pulse Rep. Ratex (Hz) 2200 1100 600 500

* all pulse repetition rates are approximate values

Note: When the second-trace echo rejection circuit is activated, the pulse

Jason Chong
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1)
2)

e

N

13)

upP,

repetition rate is 500Hz on other than the 0.08 us pulse length.
3. DISPLAY UNIT

Indication System:
Picture Tube:

PPI, daylight display, 15-level guantization.
28" diagonal high-resolution monochrome
CRT

Radar effective diameter: equivalent to "16"

Range:

025(05|075] 15| 3 |6|12| 24|48 | 120

Range Ring
Interval:

005(01|025/025/05(1| 2|4 |8] 20

Number of Rings:
Display Rode:

Minimum Range:

Bearing Resolution:
Bearing Accuracy:

Range Resolution:
VRM/Range Ring Accuracy:

Mark:

Data:

acknowledge,

14)

Features:

5 5 3 6 6 |6/6| 6|6 ]| 6

Relative Motion: Head-up, North—up=*,
Course—up*

True Motion*

* gyrocompass required

less than 27m on 0.25 nm scale

within 1.5% on 1.5 nm scale

better than 1°

better than 32m on 1.5 nm Scale

0.85% or 7m, whichever is greater

Heading Marker, North Marker, Bearing
Scale, Range Ring, VRM(2), EBL(2), Alarm
Area, Parallel Cursor, Tuning Bar, Plot
Mark, Plot Vector, Navigation Line/Point

Detection Range, Range Ring Interval, VRM
Range, EBL Bearing, Display Rode (HEAD

CSE UP, NORTH UP, TM), Pulse width (SP,I
M1P, M2P, LP), Cursor Position (bearing,
range), Echo Trail Time Interval, Plot

Data (bearing, range, course, speed, CPA,
TCPA, vector time, plot elapsed time),
Switch Setting ,(interference rejection,

auto clutter rejection, signal processing,
echo stretch, off-center, alarm

cursor gyro mode, performance monitor)

Standard

Interference Rejection, Auto Clutter
Rejection, Alarm, Echo stretch, Echo Plot,
Echo Trail, Parallel Cursor, Floating EBL,
Navigation Line, Navigation Point,
0ff-Center (50% of range in use), Second
Trace Echo rejection.

Jason Chong




4. ENVIRONHENTAL CONDITIONS.

1) Ambient Temperature:

2) Humidity:

5. POWER SUPPLY
Display Unit, TR Unit:

Scanner Motor:

6. COLOR
Scanner Unit:
Display Unit:

Transceiver Unit:

Jason Chong

Optional
Separatable Display Unit (CRT, Operation

Unit and Processor Unit can be separated.)

Scanner Unit ——————- -25 to +70
Display Unit ———————— -15  to +55
TR Unit -————=—=————= -15  to +55

Relative: Humidity 95% @ +40

100/110/115VAC, 16, 50/60Hz,

380VA approx.

220/440VAC, 50/60Hz by external
transformer

220/440VAC, 3¢, 60Hz or

200/380VAC, 3¢, 50Hz, 120VA;
100/220VAC, 1¢, 50/60Hz, 150VA;

by external transformer: 110VAC, 3¢, 60Hz;
220/440VAC, 3¢, 50Hz;

110/115VAC, 1¢, 50/60Hz

Munsell N9.5

Panel: N3.0; newtone No.5

Chassis: 2.5GY5 / 1.5 embossed T25
2.5GY/1.5 newtone No.5
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FR-2020X
SPECIFICATIONS

The new FURUNO FR-2000 series radars are the product of many years of
experience in radar design and manufacturing. These tugged but attractive
radars are equally at home on a hard—working commercial vessel, or the most
elegant of large pleasure yachts.

Radar echoes are displayed in high—contrast yellow orange on a bright 20"
diagonal raster scan CRT. For easy viewing, background color is operator—
selectable as either black for nighttime use or blue for daytime use.

Target detection is greatly enhanced by the use of innovative features such
as Echo Stretch, Echo Average and the built—in Interference Rejector.

Electronic aids, such as the calculation of CPA, TCPA, Echo Plotting, plus
speed, range and bearing to selected targets, give the operator the ability
to assess dangerous situations quickly and accurately.

The logical arrangement of backlit tactile touchpads, rotary controls, and a
joystick make the FR-2000 series radars easy and intuitive to use.

Like all FURUNO digitized radars; the FR-2000 series use Multi-level
Quantization of incoming radar echoes, utilizing eight levels to produce the
most detailed and accurate representation of targets possible.

1. SCANNER UNIT

1. Type: Slotted Array

2. Radiator Length & Type 200cm (XN3A), 240cm (XN4A)
3. Horizontal Beam width: 1.23° (XN3A), 0.95° (XN4A)
4. Vertical Beam width: 20°  (XN3A/XN4A)

5.

Side lobe Attenuation
within £ 10° of mainlobe:
outside+ 10° of mainlobe:
6. Polarization:

-28dB (XN3A/XN4A)
-32dB (XN3A/XN4A)
Horizontal

7. Antenna Rotation: 26 rpm nominal (60Hz, windless load)
21 rom nominal (50Hz, "" ")
8. Wind Load: Relative wind 51.5 m/s(100kts)

2. TRANSCEIVER UNIT

1. Transmitting Tube: Magnetron

2. Frequency and Modulation: 9410+ 30MHz (X-band), PON
3. Peak Output Power: 25kW (nominal)

4. Modulator: SCR line Type Pulse Modulator
5. IF: 60MHz (Log Amp)

6. Tuning Manual, with tuning bar



7. Receiver Front End: MIC (Microwave IC)
8. Bandwidth: short pulse: 28MHz long pulse: 3MHz
9. Duplexer: Ferrite Circulator with Diode Limiter
10. Pulse length & Pulse
Repetition Rate:
Range (nm) 0.25-0.5 | 0.75-1.5 3 | 6-24| 48 | 120
€ | Pulse length (us) T 0.08 0.3 | 0.6 1.2
O
D | Pulse Rep. Ratex (Hz) 2200 1100 600 500
5 | Pulse length (us) T 0.08 0.3 0.6 1.2
% Pulse Rep. Rate* (Hz) 2200 1100 600 500
* all pulse repetition rates are approximate values
Note: When the second-trace echo rejection circuit is activated, the pulse
repetition rate is 500Hz on other than the 0.08 pulse length.
3. DISPLAY UNIT
1. Indication System: PPI, daylight display
2. Picture Tube: 20" diagonal high-resolution color CRT
3. Range: 025|05|075| 15 | 3 |6|12| 24| 48| 120
4. Range Ring
Interval: 005/01(025|025|05(1| 2| 4| 8] 2
5. Number of Rings: 5 5 3 6 6 6| 6 6 6 6
6. Minimum Range: less than 30m
7. Display Mode: Relative Motion: Head—up, North—up,

Bearing Resolution:
Bearing Accuracy:

. Range Discrimination:
. VRM/Range Ring Accuracy:

Course—up
True Motion: By Video Plotter RP-2
(optional)
* gyrocompass required
within 2.5°
better than 1.0°
better than 20m on 0.25nm scale
0.8% or 7m, whichever is greater

4. ENVIRONMENTAL CONDITIONS

1.

2.

Ambient Temperature:

Humidity:

Scanner Unit ——— -25 to +70
Display Unit -15 to +55
Relative Humidity 95% @ +40
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5. POWER SUPPLY
Display Unit, TR Unit:

Scanner Unit:

6. COLOR
Scanner Unit:
Display Unit:

Transceiver Unit:

Jason Chong

100/110/115VAC, 16, 50/60Hz,

380VA maximum

220/440VAC, 50/60Hz by external
transformer

220VAC, 3¢, 60Hz or

200VAC, 3¢, 50Hz, 290VA;

100VAC, 16, 50/60Hz, 430VA;

by external transformer: 110VAC, 3¢,
60Hz; 220/380VAC, 3¢, 50Hz;440VAC, 30,
50/60Hz; 110/115VAC, 1¢, 50/60Hz

Munsell N9.5

Panel: N3.0; newtone No.5

Chassis: 2.5GY5 / 1.5 embossed T25
2.5GY/1.5 newtone No.5
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FR-2822X && RERSRIEAC
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STC Curve

The STC curve, as factory—calibrated, is designed to provide satisfactory
STC range for radars whose scanner height above the water line is between 10
and 20m. If the height of the scanner is not within this range, readjust the
STC curve.

Procedure

1. Transmit the radar on the 24 nm range, set the gain and STC controls to

2.

maximum.
Adjust VR3 on the VDA-8336 Board so that sea clutter just disappears.
STC curve can also be adjusted with both VR3 and VR4.

Center of STC Curve

® Turn VR4 fully clockwise to increase STC curve —> retune with VR3.
(center spot appears.)

® Turn VR4 fully counterclockwise to decrease STC curve —> retune with VR3.
(center spot disappears.)

STC Curve

The STC Curve Characteristics can be changed with VR1 (signal input
level). With sea clutter reduced properly, adjust while observing center
spot. VRI1 is factory—set for 8, but can be adjusted by * 1 (7—— 9).

® Setting 7 — Curve is sharpened; center spot disappears.

® Setting 8 — Curve is gently sloped; center spot appears (thin).

STC CURVE
( ) VR4 VR3
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