BEWURINI)

TECHNICAL
INFORMATION

TEST REPORT ON THE PERFORMANCE OF
MARINE RADAR

MODEL: FR-2125

FURUNO ELECTRIC CO., LTD.
NISHINOMIYA CITY, JAPAN






Pub. No.: T1-1692
Date :June, 1998

June 25, 1998

All data herein contained is true and correct to my best knowledge.

/ (//05/&/"/{{,&44?

T. Yoshihara

Manager

Radio Navigation & Communication Section 2
Research & Development Department
Marine Product Division

FURUNO ELECTRIC CO., LTD.

Personal History
Born: January 29, 1944

Graduated: Osaka University
Electric Engineering Faculty

Occupation: Joined FURUNO ELECTRIC CO., LTD.in April 1967, since then engaged inthe
development of radar equipment.






Pub.No.:T- 1692

Date : June, 1998
* ok ok ok kR CONTENTS % % % % Kk X

1 GENERAL INFORMATION......ccciviiiimsansssnssrmonsinssimsmisasssmnseesnssensssnssssmsnsssssssssostassanansessmnsnssans 4
2 IDENTIFICATION OF EQUIPMENT ... rmsssmn s sas st ssss s ss s mnsasnesmn s snssmn sosnnansns 9
B RF POWER OUTPUT it nscnismcensmes st s s sn st vaas s as e nas n s nmaa st s e saanssns snsmsnan sonssam o 11
4 MODULATION CHARACTERISTICS ...cccoiiricenmmiss e sssemseesssssesnssssanssssassssesnssss sssnsssssnsnsonss 14
5 OCCUPIED BANDWIDTH ..ciccrisciirmssrinesunmssssensssassamsssorsstssssssssssnnessnens sssnassssssssnssensnsnesnssnnns 22
6 SPURIOUS EMISSIONS AT ANTENNA TERMINAL ... 24
7 FIELD STRENGTH OF SPURIOUS RADIATION .......irnicimennnsenn s massemsmsssasssssssanns 28
B FREQUENCY STABILITY .coiciiicmismrsssmnnomsmsessmsncsssssssestsssassassassasssssmesssasssssmsessssmscnnssss s snssens 32
9 SUPPRESSION OF INTERFERENCE ABOARD SHIPS ..........iicsscccnineccsimnenianns 35
10 PHOTOGRAPHS TO REVEAL EQUIPMENT CONSTRUCTION AND LAYOUT......... 41
11 TECHNICAL DESCRIPTION OF EQUIPMENT ... ittinnccsminnsmnssmssamssmsisnssnes 51
11.1 FUNCTION OF EACH SEMICONDUCTOR OR ACTIVE DEVICE .....veoviieaeiesceereee e ceeee e e nannie s 51
11.2 DESCRIPTION OF THE CIRCUITS EMPLOYED FOR SUPPRESSION OF SPURICUS RADIATION, FOR

LIMITING OR SHAPING THE CONTROL PULSE, AND FOR LIMITING OR CONTROLLING POWER............. 54
12 OPERATOR’S MANUAL INCL. CIRCUIT DIAGRAMS .......cccenccnniesessesamnannnes 59
Attachment 1 [ Test data for 6. Spurious Emissions at Antenna Terminal | A
Attachment 2 [ Test data for 7. Field Strength of Spurious Radiation] ... A2
Attachment 3 [ Test data for 9. Suppression of Interference Aboard Ships] ... A3
Attachment 4 [ List of Test/Measuring Equipment] ... A4

-paade 3 of 59 -



Pub. No.:T]-1692

Date : June, 1998
1 GENERAL INFORMATION
11 General
(a) Manufacturer: Furuno Electric Co., Ltd.
Ashihara-cho 9-52, Nishinomiya-city, 662-8580 Japan
(b) Model: FR-2125
Serial no.: 3377-0004
(€) Primary Function: Search, navigation and anticollision
(d) Maximum Range Scale: 96 nm
(e) Discrimination
Range Discrimination: 35 meters on a range scale of 1.5 nm
Bearing Discrimination: Better than 2.6 ° on a range scale of 1.5 nm
(e) Minimum Range: 35 meters on a range scale of 0.25 nm
H Frequency Range: Fixed frequency, X-band
Type of Emission: PON
{9) Power Supply: 24/32 VDC
100/110/115/220/230 VAC, 50/60 Hz, 1¢
1.2 Transmitter

(a) Assignable Frequency for Shipborne Radar:
Between 9300 and 9500 MHz (FCC Rule §80.375 (d)-(1})

(b) Type of RF Generator

Magnetron Type: MG5436
Peak Output Power: 25 kW nominal

(©) Magnetron Ratings
Center frequency of Magnetron: 9410 MHz
Tolerances
Manufacturing: 130 MHz
Pulling: 23 MHz

Tolerance for 20°C temperature variation: 5 MHz
(d) Guard Band:
Guard Band is specified to be equal to 1.5/T MHz, where “T" is the pulselengthin
microseconds. See para(e). (FCC Rule §80.209)
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(e)

1.3
(a)

1.4
(@)

(b)
()
(d)

(f)

Pulse Characteristics:
Pulse Type Short 1 | Short2 [Middle 1| Middle 2 | Middle 3 Long |
Range Scale (nm) 0.125
0.25
0.5 05
0.75(*} | 0.75(* [ 0.75 (%
1.5 (% 1.5 (% 1.5 (%
3() 3() 3¢ 3 ()
6 6 (*) 6 (") 6 (*)
120 [ 12¢() [ 12(%
24 [ 24() [ 24"
48
96
Output pulselength (us)| 0.07 0.15 0.30 0.50 0.70 1.20
P.R.R. (Hz) 3000 3000 1500 1000 1000 600
Duty cycle 2.10E-4 | 4.50E-4 |4.50E-4 | 5.00E-4 | 7.00E-4 | 7.20E-4
Guard Band (MHz) 21.43 10.00 5.00 3.00 2.14 1.25

Note 1:(*} Two (2) pulse types are selectable for each Range Scale.
2: Tests were carried out for the underlined Range Scales.

Modulator
FET Type: 25K1450
Receiver
Passband
IF Stage:
Pulse Type Short1 | Short2 |Middle 1) Middle 2 | Middle 3{ Long
(MHz) 27 27 27 3 3 3

Gain (overall) (dB):

Overall Noise Figure ( dB): 6

Sufficient to cause limiting, approximately 130

(typical)

Video Output Voltage (V): 0.7 positive across 75 ohms
Sensitivity Time Controls {Anti-clutter Sea),
Fast Time Constant (Anti-clutter Rain)

Features Provided:

If receiver is tunable, describe method of adjusting frequency:
Adjustment of tuning voltage of receiver local oscillator (Automatic and manual)
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1.5 Display
(a) Type:

(b}

(c)
(d)

Size of Indicator T

Sweep Linearity:
Range Scales:

21 (in.) multi-color, 1280X1024 pixels
Rasterscan, non-interlace

21 in. diagonal CRT

effective dia. 275 mm

2 % on all ranges

ube:

Range (nm) | Number of Range Rings| Range Ring Interval (nm)
0.125 5 0.025
0.25 5 0.05 —
0.5 5 0.1
0.75 3 0.25
1.6 6 0.25
3 6 0.5
6 6 1
12 6 2
24 6 4
48 6 8
96 6 16
Range Ring Accuracy: Better than 1 % of maximum scale in use

or 15 m, whichever is the greater

Overall Bearing Accuracy from Scanner to Display: .

Target Plot Facility:

Heading indicator:

True Bearing Indicator:

Antenna
Antenna Rotation

Better than 1°

Simulated afterglow in low shade

Provided, automatic alignment. Heading Line and Heading
Marker

Provided

ON-OFF Switch:
Provided, interlocked with the Power Switch and Transmitier Circuits.

Reflector: Slotted wwi%uide array,
Radiator Type XN12AF XN20AF XN24AF
Length (cm) 120 200 240
Length (ft) 4 6.6 8

_narna B of59 -
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(c) Type of Beam: Vertical fan
{d) Beam Width (between half-Radiator power points)
Radiator Type XN12AF XN20AF . XN24AF
Horizontal 1.80 ° 1.23 ° 0.95 °
Vertical 20 ° 20 ° 20 °
(e} Polarization: Horizontal
{f) Antenna Gain:
Radiator Type XN12AF XN20AF XN24AF

(9)

(h}

1)
(k)
0
(m)

1.7
(a)

(b)

1.8

(dB) 27.9 30.7 31.6
Attenuation of Major Side Lobes with respect to main beam:

Within  +10° , -28 dB or less for all radiators

Qutside +10° , -32 dB or less for afl radiators
Scanning (rotating or Rotating over 360° continuously oscillating):

clockwise

Antenna Rotation Rate (rpm): 24 rpm ( for RSB-0074)
42 rpm { for RSB-0075)

Number of Degrees Scanned: 360°
Sector Scan: Not provided. Sector blanking available.
Type of Transmission System: Contained in scanner unit
Rated Loss of Transmission System per hundred feet:

None. Transmission path is only in the antenna scanner unit.

tine Power Supply Requirements

Input Volitage: 24/32 VDC

100/110/115/220/230 VAC, 50/60 Hz, 1¢
Power Drain: 260 W

410 VA

Functional Controls

Range selector Tune {manual} EBL offset

INDEX LINE Anti-clutter auto Power Switch

AJ/C Sea control Gain control Panel dimmer

Heading line off Echo stretch MENU

Guard zone set/Audio alarm off Range ring  brilliance Noise rejector onfoff
Interference rejector STBY/TX Trackball (VRM,EBL,GUARD)

VRM on/off Off-center (SHIFT) A/C Rain control
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Range set Zoom ; EBL on/off
Target trail § Brilliance (screen)  TRU/REL
Navigation on/off Mark Brilliance Function #1- #4

. Range ring on/off Text Brilliance
ARPA function (option)

1.9 Construction Features

(a) Does equipment embody replacement units with chassis type assembly:

Yes

{b) Are fuse alarms provided: Fuses are provided.

{c) State units which are weatherproof: Scanner Unit (IEC IPX6)

(d) it &l units are not housed in a single container, indicate number and give description
of individual units:
1 X Display Unit Type: RDP-124
1 X Scanner Unit Type: RSB-0074 (24 V, 24 rpm)

_ RSB-0075. {24V, 42 rpm) ;
(T ranéceiver Type: HTR-OG\;S {contained in the Scanner unit))

{(e) Approximate Weight of Complete Installation:
Display Unit (Optional): 55 kg

Scanner Unit: 31 kg ( AN12AF-RSB-0074/75)
34 kg ( XN20AF-RSB-0074/75)
36 kg ( XN24AF-RSB-0074/75)
(f} Approximate space required for instaliation excluding scanner.
Display Unit: 588 mm (W) X 573 mm (H) X 720 mm (D)

1.10 Operational Features
(a) Is positive means provided to indicate whether or not the overall operation of the
equipment is such that it may be relied upon to provide effective operation in
accordance with its primary function:
Magnetron/Xtal checker

(b) Is the equipment for continuous operation:
Yes o
(c} Is provision made for operation with shore based radar beacons (RACONS):

Yes (RACONS and SART)

-page 8 of59 -
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2 IDENTIFICA?ION OF EQUIPMENT (FCC Rule §2.925)

The following nameplates are permanently fixed on tﬁ‘é corresponding equipment
units. ' o
FCCID: ADB9ZWFR2125

Material of nameplate: Aluminum, 0.5 mm thick

7 N
i MARINE RADAR
. MODEL [ FR—-2125 |
91( PROCESSOR UNIT ‘L‘c%
TYPE " TRpp—124
INPUT
SER.NO. 3377—
1 | || Fig21
FCCID: LADBOZWFRZ2125 Nameplate for Processor Unit
[ FURUNO U.S.A,, INC. | (RDP-0124)
[ MADE IN JAPAN
COMPASS SAFE D!bIANU:
O sTD__Jm STEER
EQUIPMENT CLASS
RISHINOMIYA CITY. MADE IN JAPAN
\ __y
of MARINE RADAR =
| FR—2125 , Fig.2.2
19. .
1 ECO NI ROL U_N T Nagmeplate for Control unit
JAeS RCU_O011 (RCU-011)
SER.NO. 33877 (Display unit consists of
: ! Control and Processor units.)
COMPASS SAFE DISTANC
STD{ Im  STEER
i EQUIPMENT CLASSl I c €
\S SH:.':\{?&()OME'REE-%?CMED% IN JAPAN _f%’/
(O MARINE RADAR Q)
FR—2125
DISPLAY UNIT Fig2.3
TYPE - ]
SER.NO. 3R3P7U7 =211 Nameplate for Display Unit
(RPU-011)
COMPASS SAFE DISTANC
STD m  STEER
EQUIPMENT CLASS [ |
@&‘éﬁ‘fﬁgmfﬁcgﬁr'\g EdoADll:-.TlN JAPANC E Jd
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= MARINE RADAR

-

SCANNER UNIT

TYPE RSB~0074

SER.NO. RO 95—

L

STD I:]m STEER

EQUIPMENT CLASS [ |

FURUNO ELECTRIC CO. LTD.
NISHINOMIYA CITY. MADE IN JAPAN

COMPASS SAFE DISTANCE

m

€S

e

e
MARINE RADAR

\\

9 SCANNER UNIT
TYPE |_RSB—-0075

SO

SERNO.| RO 96—

D sto[____m

EQUIPMENT cLASS [ |
FURUNO ELECTRIC CO.,LTD.

k\-_ NISHINOMIYA CITY. MADE IN JAPAN

COMPASS SAFE DISTANCE

STEER [:Im d

(€

—

Fig.2.4
Nameplate for Scanner unit
(RSB-0074)

Fig.2.5
Nameplate for Scanner unit
(RSB-0075)
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3 RF POWER OUTPUT (FCC Rule §2.985)
3.1 Microwave characteristics

The peak voltage was determined using the divider having aratio of 1000 to 1 and the oscilloscope.
Current pulse was viewed across the wideband current transformer with output voltage per ampere

1.00.

Nominal values

Pulse Type Short 1 Short 2 Middle 1 Middle 2 Middle 3 Long
Range scale (nm) 0.125 3 6 12 24 48
Pulselength {Lis) 0.07 0.15 0.30 0.50 0.70 1.20
PRR (Hz) 3000 3000 1500 1000 1000 600
Duty cycle 2.10E-4 450E-4 | 450E-4 | 5.00E-4 | 7.00E-4 | 7.20E-4
Guard band (MHz) | 21.43 10.00 5.00 3.00 2.14 1.256

Measured values

Magnetron input pulse voltage was measured at its cathode using the oscilloscope and divider with
ratio 1000 to 1.

Pulse Type Shot1 | Shot2 | Middle1 | Midde2 | Middle3 | Long
g‘gggﬂgﬁn"gjuge’ 40.67 40.67 40.67 40.67 40.67 40.67
yofgée;rg?vi)"p“t 8.40 8.40 8.30 8.40 8.40 8.40

(Ps‘gsge:r%tgi t(lt‘jg) 0.245 0.750 1.200 1.300 0.930 1,370
Eigfgg”lz (:nﬁz)mu de| 0070 0.070 0.070 0.070 0.070 0.070
001D 5 o) ey ©:160 1550 1,550 1.350 1.080 0.560

Magnetron input pulse current

Magnetron input pulse current was observed across the wideband current transformer with output
voltage per ampere 1.00.

Pulse Type Short 1 Short 2 Middie 1 Middle 2 Middle 3 Long
Magnetron input
current (A) 7.0 7.0 7.0 8.4 8.8 8.8
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Pulse Type Short 1 Short 2 Middie 1 Middle 2 Middle 3 Long
Pulselength (us)

(50 % amplitude) 0.074 0.150 0.320 0.504 0.710 1.150
Rise time (us)

(10-90 % amplitude) 0.080 0.090 0.090 0.255 0.330 0.330
Decay time (us)

(90-10 % amplitude) 0.100 0.130 0.180 0.180 0.125 0.125

RF envelope of the magnetron output pulse

The RF envelope of the magnetron output pulse was measured using a diode and the oscilloscope
with the following results:

Pulse Type Short 1 Short 2 Middle 1 Middle 2 Middle 3 Long
Pulselength (us) 0.073 0.166 0.317 0.505 0.710 1.160
(-3 dB points)

Rise time (ps}) 0.008 0.008 0.008 0.008 0.190 0.245
(10-90 % amplitude)

Decay time (us) 0.102 0.109 0.186 0.200 0.132 0.135
{(90-10 % amplitude)

Estimated efficiency
The estimated efficiency of the RF generator (magnetron) was determined by the following
measurements and calculation. Power output from magnetron was measured using the directional

coupler, power meter and the oscilloscope.

Pulse Type Short 1 Short 2 Middle 1 Middle 2 Middle 3 | Long
Range scale (nm) 0.125 3 6 12 24 48
PRR (Hz) 3212 2982.1 1605.8 1043.7 1043.7 623.1
Duty cycle 2.34E-4 4.95E-4 5.09E-4 5.27E-4 7.41E-4 | 7.22E-4
Magnetron input, av.[ 13.79 29.11 29.58 37.19 54.78 53.43
(W)

Magnetron input, 58.800 58.800 58.100 70.560 73.920 73.920
peak (kW)

Power meter reading| 0.333 0.673 0.825 0.913 1.330 1.320
(mW)

Magnetron output, | 3.885 7.853 9.626 10.653 15.519 15.402
av. (W)

Spurious response | 48.9 52.0 52.8 53.3 549 54.9
limits (dB)

Magnetron Output, | 16.573 15.863 18.911 20.212 20.942 21.309
peak (kW):

Magnetron efficiency| 28.2 27.0 32.5 28.6 28.3 28.8
(%):
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Peak Power Input to RF Generator : 64.04 kW
Estimated Efficiency of RF Generator :28.9 %
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4 MODULATION CHARACTERISTICS (FCC Rule §2.987)

4.1 FET Trigger Pulse

Fig. 4.1 (Typical wave form of Trigger Pulse) Scale: 10 V/div.
Short 1 Pulse (0.125 nm Range) 200 ns/div.
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4.2 Trigger Pulse at Magnetron Cathode

Fig. 4.2.1 Short 1 Pulse {0.125 nm Range) Scale: 2 kv/div. 200 ns/div.

Fg. 4.2.2 Short 2 Pulse (3 nm Range) Scale: 2 kV/div. 500 ns/div.

Fg. 4.2.3 Middle 1 Pulse (6 nm Range) Scale: 2 kV/div. 500 ns/div.
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Fg. 4.2.4

Fig. 4.2.5

Fig. 4.2.6

Scale: 2 kV/div. 500 ns/div.

Middle 3 Pulse (24 nm Range)

Scale; 2 kW/div. 500 ns/div.

Long Pulse (48 nm Range)

Commmn 1R ARG

Scale: 2 kV/div. 500 ns/div.
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4.3 Magnetron Qutput (detected):

4.3.1 Setup for Measurement:

Dummy Load

Directional Crystal

Coupler Detector Oscilloscope
Att. 10dB

l;g netron (Radar RF Unit) Fig. 4.3.1

432 Measuring Equipment List:

See ATTACHMENT 4 [ LIST OF TEST/MEASURING EQUIPMENT .

e ommee 4T ~FEOY
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4.3.3 Measured Data:

Fig. 4.3.2 Short 1 Pulse (0.125 nm Range} Scale: 100 mV/div. 50 ns/div.

Fig. 4.3.3 Short 2 Pulse (3 nm Range) Scale: 100 mV/div. 50 ns/div.

Fig. 4.3.4 Middle 1 Pulse {6 nm Range) Scale: 100 mv/div. 100 ns/div.

_nana 1R nfEG
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Fig. 4.3.5

Fig. 4.3.6

Fig. 4.3.7

Middle 2 Pulse (12 nm Range)

Long Pulse {48 nm Range}

Scale: 100 mV/div. 100 ns/div.

Scale: 100 mV/div. 200 ns/div.

Scale: 100 mV/div. 200 ns/div.



Date : June, 1998

4.4 Radar Pulse Spectrum:
Measured by the spectrum analyzer.
(Test Equipment Setup and Measuring Equipment List are same as Clause 6.1 and 6.2.)

18:32:17 JUN 3, 1398

L -3.87 dBn KA ¢1 FRQ 3.488 4 GHz
ATTEN 18 gA -3.29 dBa | T
18.98 48/01Y g FR{2125 r%ﬁ%’ PiSHH

o (f\ il F\/ -\VA

¥ NI Fig. 4.4.1

T

ENTER JLHEH J GH: SPAN 100, ¢ AR:
<R 1.88@ MHz aUB 1.0849 MH:2 +ST 5.888 sec
@j 18:56:56 JUN 3, 1999
L 1.76 din HKR #t FRQ 3.487 9§ GH:
ATTEN 2@ ¢B 1.79 dBn
18,88 dB/QIv FRpe125 |TX-34
[V \ POS |PK
BYAY Fig. 4.4.2
ANV % W
A\
b
Short 2 Pulse (3 nm Bange)
CENTER 5,437 7 OH: SPAN 100.8 HA:
«fB 1.88 MHz  +VR 1.09 HH: s57 5.0888 sec
@j 19:8t:28 JUN 3, 1398
HI‘T7 28 dfm HKR ®1 FAQ 9. Bg gﬁ OH2
EN 28 48 .34 din ]
1@.80 dB/OIV . FRb212s|TX-6 Fig. 4.4.3
v \/ POS jPK
N
V\' /\/\f\f/ \/\/\ﬁ\a Middie 1 Pulse (6 nm Range}
ﬂt
TENTER 3.4Q7 88 CH: SPAN 5%, 1

«RA 1.80 MH:  «UB |.89 HH: +57 9.8@8 sec



Pub. No, ;. TI- 1692

Date : June, 1898
qFﬂ t9:83:93 JUN 3, 1998
L 11.8A dBm HKR 31 FAQ 9.488 44 GHz
ATTER 38 48 11.8d dia
1g.ah dasOIy FR}2125 [TX-12Nn
POS IPK
7 NJ E
V\/V\'Av\‘“_} l"‘\.-\‘.-
™| Fig 4.4.4
Middle 2 Pulse (12 nm Bange)
CENTER 9,448 Y4 GHz SPAN 5. 8Q hH:
*RB 1.89 MHz  +VB 1.88 HH: +5T 5.00Q sec
19:28:29 JUN 3, {398
[ 14%.35 dim HKR 81 FRQ 9.486 B8 GHz
RTTEF 28 48 14.33 dBa
18.28 da/q1v FRE12S |Tx-24N1
J/ \ FOS [PK
o
Wt \\,“an\
— Fig. 4.4.5
#va -._‘__.\ g
b
Middie 3 Pulse (24_nm Bange}.
TERTER 3.487 B8 GAz TPAN 5d.88 HH:
«AR 1.BA MHz «VE 1.8@ HH2 <57 5.208 sec
19:27:38 JUN 3, 1398
[ 16.46 dfiw HKA e1 FAQ 9.485 63 GHz
ATTEN 18 48 6.5 dfe
10.08 4a/q1v FREA12S |TX-4BNH
// \ POS PK
L~
A
v M"—l—-__‘
‘\.‘ Fig. 4.4.6
Long Pulse (48 nm Range}
CENTER 9.49@35 73 oAz SPAN 50.68 fAA:z

‘ARG 1.08 HHz  -VE 1.08 MH: +57 5.08068 sec
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OCCUPIED BANDWIDTH (FCC Rule §2.989)

5.1 Measuring Method
FCC rule 47 CFR 2.989 requires measurements of the occupied bandw idth which is
defined in the same section as "the frequency bandw idth such that, below its lower and
above its upper frequency limits, the mean powers radiated are each equal to 0.5 percent
of the total mean power radiated by a given emission.”
To obtain the occupied bandwidth of the radar transmitter, a special program (program list
shown below) was loaded to the Hewlett-Packard spectrum analyzer and run by entering
the HP-provided POWER BANDWIDTH calculation command [PWRBW].
The result was automatically displayed on the screen on the spectrum analyzer as:

POWER_BW=----- MHz

10 'HP_71000 DOWNLOAD PROGRAM 40 !

20 ASSIGN@SaTO718 440 SUB Limit_line(@Sa)

0 ClLEAR@Sa 450 Limit_line: !

40  CALL M_ain(@Sa) 460  OUTPUT @Sa"CLRDSP;";

50 LOCAL @Sa 470  OUTPUT@Sa"FUNCDEF LIMIT_LINE";

& END 480 OUTPUT @SaPUPA 0,654"

0 ! 490  OUTPUT @Sa;"LINET 1%

80  SUBM_ain(@Sa) 500 OUTPUT @Sa'PD;PA 100,654";

90 M_ain: ! 510 OUTPUT @Sa;"PU;PA 201,654;";

100 ~ CALL Pwr_bw(@Sa) 520 OUTPUT @Sa;"PD;PA300,654;"

110  CALL Limit_line{@Sa) 530 CQUTPUT @Sa;"PU:PA 105,630;",

120 ! 540 OUTPUT @Sa'TEXT @-35dB

130 OUTPUT @Sa;"VARDEF K_ey.0:": 550 OUTPUT @Sa;"PU;PA 205,720;

140 ! 560 OUTPUT @Sa;'TEXT @-25dB@:"

150 OUTPUT @Sa;"FUNCDEF D_LP."%; 570 OUTPUT @Sa;'PU;PA 301,743

160 OUTPUT @Sa:"MOV K_ey,0", 580 OUTPUT @Sa;"LINET 15"

170 500 OUTPUT @Sa;"PD;PA 400,743;"

180 Mam menu: | 600 OUTPUT @Sa;"PU;PA 601,743;";

180 OUTPUT @Sa;"REPEAT."; 610  OUTPUT @Sa'UNETL";

200 OUTPUT @Sa"READMENU K_ey.,", €20 QUTPUT @Sa;'PD;PA700743";

210 ! location: %Top----Bottom-% 530 OUTPUT @Sa;"PUPAT701654)"

220 OUTPUT @Sa;"i,%Limit line %" 840  OUTPUT @Sa"LINET "

230 OUTPUT @Sa"2%Power bw  %." 650 OUTPUT@Sa;"PD;PA 1000,654;HD;"

240 OUTPUT @Sa"4%  Exit%e:" 660 OUTPUT @Sa

250 670  SUBEND

260 OUTPUT @Sa;"IF K_ey,EQ,1;THEN;UMIT_LINE;"; 680  SUBPwr bw(@Sa}

270 OUTPUT @Sa"ELSTF K_ey.EQ. 2 THEN;PWR_BW." 690 Pwr_bw:

280 OUTPUT @Sa;"ELSIF K_ey,EQ 14, THEN;ABORT;", 00 T Calculatmg Power band width

200 OUTPUT @Sa;"ENDIF:" 710  OUTPUT @Sa; "VARDEF P_bw.0;"

300 OUTPUT @Sa"UNTILK ey,EQ.14" 720  OUTPUT @Sa;"FUNCDEF PWR_BW.™;

310 OUTPUT @Sa"P;TS:" 730  OUTPUT @Se;"CLRW TRA";

320 QUTPUT @Sa;"ADORT." 740 OUTPUT @5a;"CLRDSP:"

30 OUTPUT @Sa™" 750  OUTPUT @Sa;"SNGLS:",

340 | 760 OUTPUT @Sa*MXMH TRATSTS|TS

350 Define_keydef, ! 770 OUTPUT @Sa"MOV P_bw,PWRBW TRA89.0:";

360 OUTPUT @Sa;"KEYDEF 7.D_LP, %DLP  TEST%:"; 780  OUTPUT@Sa;"DIV P_bw,P_bw,1000000:";

370 700  OUTPUT @Sa;"PU;PA 10,800;HD.";

380 OUTPUT @Sa;"FUNCDEF D,""; 800  OUTPUT @Sa TEXT @POWER_BW = @,

o0 OUTPUT @Sa;"KEYPST;": 810 OUTPUT @Sa;"DSPLY P_bw,8.3,"

400 OUTPUT @Sa;'™ 820  OUTPUT @Sa’'TEXT @ MHZ @:"

410 ! 830  OUTPUT @Sa*

420 SUBEND a0  SUBEND

Fig. 5.1 Program for Calculation of Occupied Bandwidth
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5.2 Test Equipment Setup:

Same as Clause 6.1.

5.3 Measuring Equipment List:

Same as Clause 6.2.

5.4 Test Result:

The test result is shown below.

18:23:42 JUN 3, 1398

L -2.45 dfa KR %t FAQ 9.448 B Giz
RTTEN 1@ g8 -2.94 dBa
18.08 da-Qiv FR12125[TX-A.123N
POWERA_BN =[ 72]38@ iH:z \ POS 1P

I l\.\n
W, .
e AN

J “iv‘r
NM'A
TENTER J.485  GR: SPAN 5894 FiHz
A0 1.88 MH:  +VE 1.48 MH:z «5T 5.20@ sec

Fig.5.2 Measurement of Occupied Bandwidth

Occupied bandwidth = 72.500 MHz



6 SPURIOUS EMISSIONS AT ANTENNA TERMINAL (FCC Rule §2.991)

6.1 Test Equipment Setup:

7 DIRECTIONAL
RADAR RADAR | DUMMY LOAD
DISPLAY RFUNIT| . COUPLER
UNIT ;
CEUT
HIGH NOTCH NOTCHFILTER FOR
PASS FILTER FUNDAMENTAL FREQ.
F|ILTEF! No. 1 Used only for5.8to 12,5 GHz
Used only for 12.5 to 40 GHz
EXTERNAL
MIXER Used only for 18to
HP 11970K or 40 GHz
HP 11970A
ATTEE;ﬁTBRS Used only for5.810
18 GHz
SPECTRUM
ANALYZER
HP71210C
Fig. 6.1

6.2 Measuring Equipment List:
See ATTACHMENT 4 [ LIST OF TEST/MEASURING EQUIPMENT .

Note: (1) The characteristics of Notch Filter (No. 1) aredescribed inFig. 6.2t0 Fig.6.5.
(2) The characteristic of High Pass Filter (No. 2) is described in Fg. 6.6.

6.3 Test Conditions:

0.125 nm (Short1)/3 nm (Short2)/6 nm (Middie1)/
12 nm (Middie2)/24 nm (Middle3)/48 nm {Long)

Radar Range Settings:

L meoa _EPEDY
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6.4 Emission Limits:
(a) Frequency Range (FCC Rule 82.997) :@ 10kHz-40GHz

(b) Emission Limits (FCC Rule §80.211)

Frequency removed from Frequency Emission attenuation
the assigned frequency {Hz) {mean power ,dB}
50-100 % 9310 - 9360 M
(of the authorized At least 25
bandwidth) 9460 - 9510 M
100 - 250 % 9160 - 9310 M At loast 35
9510 - 9660 M
10 k- 9160 M |At least 43 + 10 1og 10 (mean power in
morethan 250 % |66 . 40,000 M|watts)

Note: (1) Assigned frequency (center frequency) = 9410 MHz
(2) Authorized bandwidth = 100 MHz

6.5 Test Results:
As shown in ATTACHMENT 1 , the spurious emissions at antenna terminal of EUT are

found lower than the specified limits.
(Note: Spurious emissions for 10 kHz to 5 GHz are not found due to the antenna terminal

structure. (wave guide tube)).
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( ‘W 0de

-10 dB

T —] -20 dB

\
\\ " -30 dB
N /
\v/ Fig. 6.5
9.3 9.4 9.5 GHz

Characteristic of Filter No. 2 (for X-band)

This filter is used to filter out the
high levet fundamental signal to

T I avoid damage to the analyzer.
Tapered Waveguide Tapered Waveguide
10 GHz cutoff Waveguide
High Pass Filter Construction
0dB
r -10 dB

I— -20 dB
/ -30 dB
/

Fig.6.6

8.0 9.0 10.0 S 11.0 12.0 13.0 GHz

Y Y. I ¥ -1
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Characteristic of Filter No. 1 (far X-band)

2 _ 1
INPUT ——» l——@ il -~ QUTPUT

3 . .
| STUB TUNER Fig. 6.2 Selup of Nolch Filter No.1
Band pass filter This notch filter is used to
o for tundamental inclease the dynamic range of
signal component the spectrum analyzer
DUMMY LOAD
Nae¥ey = °°
AN
-20dB
-30dB .
Fig. 6.3
6.0 7.0 8.0 GHz
v Y 0dB
A/ e
/ 14
/ -20dB8
\\ /_/ -30 dB
Fig. 6.4
8.0 9.0 10.0 GHz

e 7 I B0



Date : June, 1998
7 FIELD STRENGTH OF SPURIOUS RADIATION (FCC Rule §2.993)
7.1 Test Site: Rooftop of 6-story building,

FURUNO ELECTRIC CO., LTD.

Ashihara- cho 9-52, Nishinomiya-city, 662-8580 Japan
7.2 Date: June, 1998
7.3 Distance between the radar set and measuring antenna: 10m

7.4 Radar Range settings: 0.125 nm (Short1)/3 nm (Short2)/6 nm (Middle1)/
12 nm (Middle2)/24 nm (Midd!e3)/48 nm {Long)

7.5 Measuring Equipment List:
See ATTACHMENT 4 [LIST OF TEST/MEASURING EQUIPMENT ].

7.6 Test settings:
See Fg. 7.1 - Fig. 7.5.

7.7 Field Strength Limits:
(a) Frequency Range (FCC Rule §2.997) : 10 kHz - 40 GHz

(b) Emission Limits (FCC Rule §80.211)

Frequency removed from Frequency Emission attenuation
the assigned frequency (Hz) (mean power ,dB}
50- 100 % 9310 - 9360 M .
{of the authorized At least 25
bandwidth) 9460 - 9510 M
100 - 250 % 9160 - 9310 M Atloast 35
9510 - 8660 M
10 k-9160 M |Atleast 43 + 10 log 10 (mean power in
morethan250 % | gggp - 40,000 M|watts)

Note: (1) Assigned frequency (center frequency) = 9410 MHz
(2) Authorized bandwidth = 100 MHz

7.8 Test Results:
As showninATTACHMENT 2 , the field strengths of spurious radiation generated by EUT

are found lower than the specified limits.
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Broadband Rod Antenna Model 95010-1 of

Fig. 7.1 Measuring Antenna:

Advanced Electronics
Frequency Range: 10 kHz - 20 MHz

Fig. 7.2 Measuring Antenna: Biconical Antenna Model BIA-25 of Electro
Metrics
Frequency Range: 20 MHz - 200 MHz

T e —
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Fig. 7.3 Measuring Antenna: Conical Log-Spiral Antenna Model LCA-25 of

Electro Metrics
Frequency Range: 200 MHz - 1 GHz

Fig. 7.4 Measuring Antenna: Double-ridged Guide Antenna Model RGA-
180 of EMD
(Notch filter was connected between 9.3and9.5 GHz
to ensure sufficient dynamic range of spectrum
analyzer.)
Frequency Range: 1 GHz - 18 GHz

Y . ¥ . Y § ~f I



Fig. 7.5 Measuring Antenna: Toshiba Horn Antenna

Frequency Range: 18 GHz - 40 GHz
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8 FREQUENCY STABILITY (FCC Rule §2.995)
8.1 Setup for Measurement
DIRECTIONAL] [ FREQUENCY
Dfo“ﬂsv | couPlER L.l METER o EUT.
X5328 q RADAR
508 /50 W RFUNIT
ENVIRONMENTAL
CHAMBER
POWER
METER
436A
with
POWER
SENSOR
84B1A
Fig. 8.1
8.2 Test Conditions:
1) Radar Range settings : 0.125 nm (Short1)/3 nm (Short2)/6 nm (Middle1)/
12 nm (Middle2)/24 nm (Middle3)/48 nm (Long)
2) Ambient Temperature settings: - 20 10 + 50 °C (10 °C step)
3) Power Supply Voltage settings: 85 /115 % of nominal voltage (85 to 115 VAC)
8.3 Measuring Equipment List:

See ATTACHMENT 4 [LIST OF TEST/MEASURING EQUIPMENT ].
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8.4

8.5

Frequency Tolerance Limits:

"The frequency at which maximum emission occurs must be within the authorized
bandwidth and must not be closer than 1.5/T MHz to the upper and lower limits of the
authorized band width, where "T" is the pulse duration in microseconds. " (FCC Rule §

80.209)

1) Center frequency (fg): 9410 MHz

2) Authorized bandwidth (FAUBW)): 100 MHz

"Upper limit frequency of the authorized band", fUAUBW) = fy + f(AUBW)/2 = 9460 Mhz
"Lower limit frequency of the authorized band", f(LAUBW) = fg - f(AUBW)/2 = 9360 Mhz

3) Assignanble frequency bandwidth : 200 MHz (between 8300 MHz and 9500 MHz)
(FCC Rule §80.375 (d)-(1))

"Upper limit frequency of the assignable band’, f(UASB) = 9500 MHz

"t ower limit frequency of the assignable band”, f(LASB) =9300 MHz

4) Guard Band (f(1.5/T)) :
Pulse Type Short 1 | Short 2 | Middle 1| Middle 2 | Middle 3 Long

Range Scale (nm)] 0.125 3 6 12 24 48
Pulselength 0.07 0.15 0.30 0.50 0.70 1.20
(1 sec)
Guard Band 21.43 10.00 5.00 3.00 2.14 1.25
f(1.5/T) (MHz)

Test Results:

Shown on Fig. 8.2.

(1) "Upper Tolerance Frequency measured (at - 20 “C)", f{U) = 9418.0 MHz
(2) "Lower Tolerance Frequency measured (at +50 °C)", f(L) = 9403.6 MHz

(3)-(a)

f(U) + max. f(1.5/T) = 9439.43 MHz < fUAUBW) = 9460 MHz < f(UASB) = 9500 MHz

(b)

f(L) - max. f(1.5/T) = 9382.17 MHz > f(LAUBW) = 9360 MHz > f(LASB) = 9300 MHz

So, both are found within the specified limits.
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FREQUENCY STABILITY WITH VARIATION OF PRIMARY SUPPLY VOLTAGE:
The built-in voltage regulator allows no frequency variation against variations of
+15 % of nominal power supply voltage (85 to 115 VAC for nominal 100 VAC).

9419.0

9417.0

9415.0

9413.0

9411.0

9409.0

9407.0

9405.0

9403.0

9401.0

9399.0

Frequency {MHz)

-20

-10

0]

10

20

30

Fig.8.2 Frequency Stability with Variation of Ambient Temperature

50

—&— Short 1
~-g Short 2
—ie- Middle 1
....}{;.... M]dd]e 2
—¥— Middle 3
—— [ong
[~+— Mean

o0
Temperature {°C)
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9 SUPPRESSION OF INTERFERENCE ABOARD SHIPS
(FCC Rule § 80.217)

8.1 Measuring Antenna Characteristics at Representative Frequencies:

Whip antennas are used to detemine the level of interference caused by the radar to
shipboard receivers. These antennas have the following characteristics (refer to

impedance charts attached):
Length | Test Frequency | Impedance (Q) 9 R () CorlL
(Hz)
6m 500.5 k 1 k -90° 0 80 pF
6m 1.992 M 1.25 k -86° 87.2 64 pF
6m 10.00204 M 158 109 140 pF
4m 275 M 95 83.5 128 pF
5/8 A 150 M 116.5 105.5 52.5 nH
1/4 A 450 M 70.5 34.5 5.68 pF
9.2 Test Site: Rooftop of 6-story building,
Furuno Electric Company, Ltd.
Ashihara-cho 9-52, Nishinomiya-city, 662-8580 JAPAN
9.3 Measuring Instruments:
(1) RF Vector Impedance Meter, HP 4815A
(@ Spectrum Analyzer, ADVANTEST TR4172
(3) Spectrum Analyzer, HP 85668
(4) Antennas,

for 14 k- 10 MHz, 6 mwhip
for 10 - 30 MHz, 4 mwhip

for 30 - 300 MHz, VHF whip
for 300 - 1000 MHz, UHF whip

9.4 Test Results:

Interference levels to the respective antenna were measured at 2 mfrom the radar which
was put inOFF, STANDBY, TRANSMIT conditions., and found within the specified limits.
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9.41 Harmful Interference to Receiver (FCC Rule §80.217 (a))

Limits: for 14 - 490 kHz, 5 uV/m
for 490 kHz - 1 GHz, 1 uV/m

Results: There is no spurious component which is deemed harmful
interference. (Test data are shown in ATTACHMENT 3 )

9.4.2 Electromagnetic Field (FCC Rule §80.217 (b) - 1)

Limits: for below 30 MHz, 0.1 pV/m at 1 nm (-20 dBmV/m)
for 30 to 100 MHz, 0.3 pW/m at 1 nm (-10.5 dBmV/m)
for 100 to 300 MHz, 1.0 uV/m at 1 nm (0 dBmV/m)
for over 300 MHz, 3.0 uV/mat 1 nm (9.5 dBmV/m)

Results: Interference was measured with the antenna located 2 mfrom
the radar and converted to levels at 1 nm. There is no spurious

component exceeding the limits.
(Test data are shown in ATTACHMENT 3 )

9.43 Power Input to an Artificial Antenna (FCC Rule 880.217 (b) - 2)
Limits: for below 30 MHz, 400 pW
for 30 to 100 MHz, 4,000 uW
for 100 to 300 MHz, 40,000 uW

for over 300 MHz, 400,000 uW

Results: There is no spurious component exceeding the limits.
(Test data are shown in ATTACHMENT 3)

e e O AR EOY



ZSWR R.COEF PHASE . IMPEDANCE <« NORM, >L OR C

REF -33.9dBm ATT10¢B8 MKR 4 10.00204 MHz

4.88 660 m -27° 2.180-j.28Q 140 pF

PH-COR

PHASE  OFFSET C=140pF
1/32
3095
ABW
300 Hz
VBW
300 Hz
SWP 100 mS CENTER 10.0000 MHz
SPAN 10 kHz

ZSWR R.COEF  PHASE IMPEDANCE <« NORM. >L OR C
REF -35.0 dBm ATT 10 dB MKR3  27.500 MHz

2.34 402 m -35° 1.67Q2-j906 mQ 128 pF

R =1.67 x50 = 83.5Q

MARKER 3 C=128pF’
27.500 MHz
RBW
300 Hz
VBW
30 Hz
SWP200mS CENTER 27.50 MHz

SPAN 2.0 kHz



ZSWR R.COEF PHASE IMPEDANCE < NORM.>L ORC
REF -33.7 dBm ATT 10dB MKR 7 150.00 MHz
2.69 458 m -24¢ 241Q-j9900Q  52.5nH

MG-COR PH-COR
MARKER 7

150.00 MHz

RBW

100 Hz
VBW

30 Hz

SWP 500 mS CENTER 150.0 MHz
SPAN 10 kHz ‘

ZSWR R.COEF PHASE IMPEDANCE < NORM.>LOR C
REF -35.1 dBm ATT 10dB MKR 1 450,00 MHz

415 612 m -68° 689 Q2-j1.23 m{} 5.68 pF

R = 0.689 x 50 = 34.50)

MARKER 1
450.00 MHz

RBW

100 Hz
VBW

30 Hz

SWP 500 mS CENTER 450.0 MHz
SPAN 10 kHz
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12 OPERATOR’S MANUAL INCL. CIRCUIT DIAGRAMS (FCC Rule §2.9893)

(See separate covers)
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ATTACHMENT 1
[ TEST DATA FOR
1. Spurious emissions for 0.125 nm Range:

17:28:12 JUN 3, 1939

]

Ref. level: -3.72 dBm

\Emission fimitations:

(a) 25 dB for 50 to 100 % of

the authorized BW (100 MHz)

(b) 35 dB for 100 to 250 % of
the authorized BW (100 MHz)

Fiq. 1.1 Without Eil

L -3.72 dBa fKA ®1 FROQ 3.Y89 4 GH:
ATTER 13 48 -1.72 dBa
18.84 d8-/q]v FAPZ125§TX-8. 125N

\ POS [PK
~25d8 ' “V\
35dawn L\“v“
‘Ar/‘ h’\ﬂn
¥oyz
\*w
CENTER 3,989 9 R SPAN 300. 4 AH:
«R8 L.88 HH:z UG 1,48 HH: *5T 5.988 sec

[F] 16:12:57 JUN 4, 1598

Emission limitations:

(c) 43+ 10logPm =48.89 dB
for more than 250 % of

the authorized BW (100 MHz)

AL -3.72 dBa MKR_31 FRQ 9.41B GHz
ATTER 18 48 25,34 dba
14.a0 48,01y FR}2125 [1X-8.}25H4m
FOS K
v\
b | L T | T -

Fig. 1.2 With Filter N

START 3.
*RY 1.8 HH

28 CHz

T «UB 1.8Q@ HH:z

1398

STOP 1J4.584 THz
«57 5.004 sec

@] 16:51:23 JUN v,

L -3.72 dfia HKA #1 FAQ 16.233 GHa
ATTEN t@ 48 53.51 din
19.08 48-/Q1¢ FAT2125 |TX-@. 4 358K]

POS PK
STHRT 14, 1 STOF 10,084 COH:2
“AQ 1.90 MH:  «UR 1.8@ MH: s57 5.099 sec

Emissian limitations:
<——(c) 43+ 10lcgPm=48.89dB

for more than 250 % of
the authorized BW (100 MHz)

i With Filter No. 2



17:@2:47 JUN %, 1999
MKA #1 FRQ 18.82 GH:

L -3.72 dfa
N =16 92,11 dia |,
19.00 d8/0g1v : FRiz125 [TX-8,125NN1
733 PK
CONVERSION LOSS
2z.09 d8 Emission limitations:

«—{c) 43 +10logPm =48.89dB
for more than 250 % of
the authorized BW (100 MHz)

i .L.QHMAA.N- : Eig. 1.4 With Filter No. 2
16.0d Gz ¥TOF 2b.39 UAz
sRB 1.88 HHz VB 180 kHz +57 5.008 sec
q%j 17:49:57 JUN 4, 1398 K 4 FRQ 30,48 OH
-3.2 e
4 9 N 2 ?)?g ada;n
] 1 FRE2125 |TX-4.
18.80 d8/ S PE 1,
CONVEASION LOSS :
3 2§ df , Emission limitations:
.":e___-(c) 43 + 10 log Pm = 48.89 dB
i for more than 250 % of

E the authorized BW (100 MHz)

] A
I T \VAI. ) o
Fig. 1.5 With Filter No. 2

3l . bHz
«§T 5.088 suc

ART  £6.38 UMz
«AB 1.08 MHz VB 188 kH:



2. Spurious emissions for 3 nm Range:

@] 17:37:98 JUN 3, 1998
L1

98 din KR *1 FAQ 9.488 1| GH3
ATTER 20 48 1.9 dBa
18,88 _d8/41y FRI2125 |1X-3M4

k P05 [PK
- 25d8—— IVL
-3548
MY
S
CENTER 3.4 § CM2 SPAN 380.8 MH:
RE 1.89 HHz  <VE 1.88 HH: 43T 5.888 sec
16:16:35 JUN 4, 1938

AL 1.9 dBa MKR 81 FRQ 9,418 GHz

ATTEN 29 dB 37,90 dda

13.40 d8/01v Falaras rX-an

PO5 PK

1

STRRT  3.849 CH: STOP 12.34d CHz2
RE t.08 HHz  +VB 1,88 HH: «5T 5.884 sec

@15:%:’15 JUR 4, 1898
L1

AL 1,98 dBn HKR ®{ FRQ 17,553 OH:
RTTEN 24 q8 56.28 dBa
14.94 d8sQ1v FRr2125 |TX-3N

BO0S |PK

Ref. level: 1 dBm

Emission limitations:
(a) 25 dB for 50to 100 % of
the authorized BW (100 MHz)

(b) 35 dB for 100 to 250 % of
the authorized BW {100 MH2z)

Fiq 2.1 Withaut Eil

Emission limitations:

A b/,,(c) 43 + 10 log Pm = 51.95 dB

for more than 250 % of
the authorized BW {100 MHz2)

Fiq. 2.2 With Filter N

Emission limitations:

STRRT 14,348 GH: TOF {8.080 GH:
sAO {.2@ NH:  «Vd 1.8@ MH: +ST 5.000 aec

(c) 43+ 10logPm =51.95dB
for more than 250 % of
the authorized BW (100 MHz)

Fiq 2.3 With Filter t



@ 17:87:12 JuN M4, 1998
1.8@ dfa MKR %1 FAQ 18,82 GHz
CIERE 45,23 dim
19.98 ¢8/qiv FRE2125 |TX-IN
POS [PK

CONVEASION LOSS

ac.88 dB

PR l 111
e, 1 1 ___:“h [ A my Ll

SYART 19.99 GHz S10P cb.3 1

B8 1.00 HHT  +UB 1089 kH: 457 5.00@ sec

NKR 8! FRY 37.54 GH

@ 17:43:32 JUN M, 19498
1.8@ dfs
N =

] 46.55 dlm
19.98 d48/01V FR2125 |TX-3N
FOS [PK
coMyEASION LOSS
74.20 d8
I

Emission limitations:

43 + 10 log Pm = 51.95 dB

for more than 250 % of

the authorized BW (100 MHz)

Fiq 2.4 With Eiter No. 2

Emission limitations:

43 + 10 log Pm = 51.95 dB

P (C)
for more than 250 % of

the authorized BW (100 MHz)

i with Filter No_ 2

+RE 1.80 HH

ART 26,48 wH

1
+UR 128 kH1

STHP Yf.88 bh:
«37 5,888 sec



3. Spurious emissions for 6 nm Range:

@l?:ﬁ‘i:'ﬁ JUN 2, 1338
L6

39 dfa MKA ®t FAQ 9.489 { GH: Ref. level: 6.99 dBm
ATTEN 29 (8 5.99 dBa
1a.88 dasq1v FR}2125 |TX-6N
r POS |PK

-2549 ‘.,l

3548 A \.\

o LA Emission limitations:
et TR (@) 25 dB for 50 to 100 % of
the authorized BW (100 MHz)
(b) 35 dB for 100 to 250 % of
the authorized BW (100 MHZz)
TENTER J.480 § GH: SPAN 300.d filz Fig. 3.1 Without Filter
sA8 1.06 MH: VB 1.88 HH: «5T 5.808 sec
%j 16:13:57 JUN M, 1398
5,99 48w HKA ®1 FRG 9.418 GHz
RTTEW 26 48 18.44 déa
19.88 dgsQIv FAr2135 rx-sag
05 [FK

Emission limitations:

< ——(c) 43+10logPm =52.83dB

for more than 250 % of

the authorized BW (100 MHz)

Eia. 3.2 With Eilter

A
st - - T R
STHK 5. GHz STOP (J.3Hd (Hz
«RB 1.8 HH: VR 1.88 HH: 25T 5.PQQ sec

16:46:3L JUN 4, 1338

L 6.93 dA KR #1 FRQ 16.178 GH:

A
ATTER 2@ 4B 54.84 dBs
18.90 dB8/GIYV FRp2125 |TX-6H

POS [PX

Emission limitations:

/(c) 43 + 10 log Pm = 52.83 dB

for more than 250 % of

Fory Iy g

the authorized BW (100 MHz)

Fig 3.3 With Filtar N

1E.SﬂﬂgﬁLi .44 1

STur
sAB 1.4 HHz  +V3 1.8@ RH: 4537 5.008 sec



[ﬁj 17:18:59 JUN 4, 1998
5.93 dBn HKR #1 FAZ 18.17 GH
N = 6 41,949 d8a
19.88 48741V FR2125 rx-r:’u}F
FO5 |PK
CONVEASION L0SS
22.90 dB
Emission limitations:
< () 43 +10log Pm = 52.83 dB
for more than 250 % of
the authorized BW (100 MHz)
L At b H.l_.dh.,w
Fig. 3 With Fiitter No. 2
STRRT 149,89 GA: STOP o5.308 UAz
sRE 1.89 fH:  «VB 188 kHz «§T 5.899 sec
[ﬁ] 18:14:38 JuN 4, 1338
.39 dEa HKR 31 FAQ 37.S4 GH:
N = Uz.aq dia
18.89 ¢asdIv Fapaias Tx-g‘l‘!
PaS PK
CONVERSION LOSS
34.20 dB o
Emission limitations:
«——{c) 43 +10logPm = 52.83 dB
. for more than 250 % of
' | the authorized BW (100 MHz)
NN, _
Fig. 3.5 With Filter No_ 2
"START  ¢5.58 GH1 STOF 9¢.99 GHz

b
sAB 1.89 MHr  sUB 1B@ kH: «5T 5,808 sec



4. Spurious emissions for 12 nm Range:

@] 18:9:43 JUN 3. 1398
L £1.53 dia

Ref. level: 11.53 dBm

Emission limitations:

HKA #1 FRQ 9.489 Y GHy
ATTER 3048 11.59 dis
19,88 dB/41u FRE2125 [TX-1ahn
POS [PK
-2548 f
-35d8 J/”V“
S A\
—_— :ﬂ@

(a) 25dB for50to 100 % of
the authorized BW (100 MHz)
(b) 35 dB for 100 to 250 % of
the authorized BW (100 MHz)

LENTER 5,489 4 (Hz
*f6 L.Q8 MHz VB |.B@ HH:

[FI 16:25:88 JUN 4, 1938
L1

SPAN 3H4.@ NH:
157 §.80Q sec

.53_dBa HKR 81 FRQ 9.4t@ GHz
ARTTEN 38 48 15.79 d@a
1d.8¢ d48/Q1yv ° FA$a123 [TX-12NM
POS |PK
- i et T i P
STAA Y.48¢ CH: TOP 12.%H 1
+AF 1,98 HH:  «U4 1,88 MH: +57 5.080 sec

@]17:18:‘1‘1 JUN 4, 1954
L £1.53 dBe
N =

HKA 81 FRQ 18.82 GHe

i Without £

Emission limitations:

{c) 43 +10logPm =53.27 dB
" for more than 250 % of
the authorized BW (100 MHz)

Fig. 4.2 With Filter N

Emission limitations:

§ 359,59 dba
18.80 dBsQiv FRE2125 |TX- 120N
POS [PK
COMVERSTON LOSS
22.54 d8
PN Y. W T WL W I T §
START 4.8 GH STOF @6.50 OHz

1
*RE 1.8@ NHr  <VB 1@ kH:

15T 5.808@ sac

(¢) 43 +10logPm =53.27 dB
for more than 250 % of
the authorized BW (100 MHz)

Fig. 4.3 With Filter |



%:] 16:43: 14
11.33 dfs

Jud 4, 1338

KR st FRQ 17.513 GHz

ATTEN 38 d8
18.80 d8/qIv

46.45 dfa
FALA1235 |TX-12NA

POS PX

STRRT 12.5H0 ©

«AB 1,88 HHz

1
*Ug 1.98 HH:

TGP 19.9d@ GhH:
157 5.0808 sec

MKR #1 FAQ 37.54 CH2

]
.28 desQ0iv

@13:1?:48 JUN 4, 1398
L 11.53 dfa

N s

18

39.78 dBe
FRF2125 [TX-1 2NN
POS [PK

CONVERS]ON LOSQ
24.20 d8

Emission limitations:

() 43+10logPm=53.27dB

for more than 250 % of
the authorized BW (100 MHz)

£ With Filter No. 2

Emission limitations:

() 43+ 10logPm =53.27dB

STAR] 26,38 UHz2

*AB 1.88 NH:z

+UR 189 kHz

STaF 46,98 Gha
48T 5.988 sec

for more than 250 % of
the authorized BW (100 MHz}

i With Filter No_2



5. Spurious emissions for 24 nm Range:

@] 18:08:29 JUN 3, 1338
Lt

1.92 dBm HKA 81 FRQ 3.486 3 GHz
ATTEN 36 48 13,99 déa
19.09 da-s01v FAt2125 JTX-24NN

POS [PK
-35d8

3549 N

it

NTER 3.986 9 GHz
«AB (.88 HH:  +VE 1.08 HH:

1§:27:29 JUN 4, 1998

SPAN 38d.4 AAz
»5T 5.808 sec

L 13.32 dia HKA 8i FAQ 9.41@ GHz
RTTEN 38 4 -9, 10 d8s
18.28 d48/01V FRE2123 {TX-24pN

P03 [PX
— - }“i;u=:;q vk
TAR d.388 GHz

3. 808 GH:z
188 1.98 HH2 «yg .88 NHz

16:4@:21 JUN 4, 1298

TOP
«37 5.099 sec

L 13.92 diia MKR 81 FRQ 17.334 GHz
ATTEN 38 48 43,73 dia
18.80 dAs01y FRE2125 ITX- 24NN

POS |PX

Ref. level: 13.92 dBm

Emission limitations:
(a) 25 dB for 50 to 100 % of
the authorized BW (100 MHz)

(b) 35 dB for 100 to 250 % of
the authorized BW {100 MHz)

Fig. 5.1 Without Eil

Emission limitations:

(c) 43 +10logPm =54.91dB

— for more than 250 % of

the authorized BW (100 MHz)

i With Filter No.1

Emission limitations:

3THA 13.5EEAELI

«AB 1.09 HHz +UB 1.0@ HH:

ST6P {H. 1
«57 5.098 sec

(c) 43 +10logPm =54.91dB
for more than 250 % of
the authorized BW {100 MHz)

Eiq 5.3 With Fiter !



@ {7:22:42 JUN 4, 1398
13.92 dBa HKR %1 FRQ 16.17 GH:
N = th 35.8H dBa
18.8Q da-01V FAr2129 |TX-24NH
POS [PK
CONVERSEON LOS
22.84 df
JLl—h Py 1 L ol L I J 11_1 PR
STRAT (0.4H Ghz STOF ch.ad GHe
*RB £.86 MHz  +VB 189 kH: «37 5.089 sec
18:26:4¢1 JUN 4, 1994
13.92 dBa MKA #1 FRQ 38.49 6H2
N = : 33.59 dés
18.80 d4a-/41v FRF2125 [TX-24Nl
POS IR
| CONVEAS[ON LOSS
cY.20 df
‘
N
: |
- LI de Lan —
SIART 25,38 GHz STOF 44.44 bRz
AR 1 +UR 188 kHz 45T 5,498 sec

.3@ HH:

Emission limitations:
(c) 43 +10logPm =54.91dB

for more than 250 % of
the authorized BW (100 MHz)

£ With Filter No. 2

Emission limitations:
(c) 43+ 10logPm =54.91 dB

for more than 250 % of
the authorized BW (100 MHz)

Fiq. 5.5 With Eilter No. 2



6. Spurious emissions for 48 nm Range:

@1&:13:53 JUN 3, 1938
L 16,11 dia HKR 1 FAQ 9.487 5 GHz

ATTER 38 49 16.1Y dB=
10.08 dB/QI1V FAr2125 §TX-48MN
PUS [PK
-2544
3548 n[
A AN
) \
- e dog i PP T
CENTER 9.987° 5 0z SPAN 544.4 NHq
sAB 1.8@ MHz UG 1.0Q HH2 5T 5.808 sec
@] 16:38:88 JUN 4, 1398
L 16,11 dBm HKA #1 FRQ 9.41@ GH2
ATTEN 38 48 -F.29 dfa
18.80 de/dtu FRF212S |1X-48)N
POS [PK
4
gy, i ¥ e ol
START 5.9dd OH: STOP L. 3dd GH:
«RB 1.8@ MHz  <UB 1.8 HH: +ST 5.009 sac

@j 16:36:48 JUN 4, 1998
C L

6.11 dBa HKR st FRQ 16.335 GCH:
ATTEN 38 48 43.94 dBm
18.88 dB/QIV FAt2123 [TX-48NH

POS {PK

Ref. level: 16.11 dBm

Emission limitations:
(a} 25 dBfer50to 100 % of
the authorized BW (100 MHz)

(b) 35 dB for 100 to 250 % of
the authorized BW (100 MHz)

B Without Fil

Emission limitations:

(c) 43 +10logPm =54.88dB
for more than 250 % of
the authorized BW (100 MHz)

fi With Filter N

Emission limitations:

)

STHR R GHz STOP (5.U08 (H:
RN 1.8@ MH: VB 1.0@ HH: +5T7 5.0@8 sec

(¢ 43 +10log Pm =54.88 dB
for more than 250 % of
the authorized BW (100 MHz)

i With Filter N



17:29:28 JUN 4, 1398
16.11 dBa HKR 81 FRQ 18.17 GH:

N s th 4. 74 dim
18.40 48/QtV FAp21d3 TX-QBLH
POS [PK

CONVERSION LOSS
2z2.89 d8

Emission limitations:

(¢} 43+ 10logPm =54.88dB
for more than 250 % of
the authorized BW (100 MHz)

rL_-._..._ JR—

Eiq 6.4 With Filter No_2
TTART 10.98 Gf: ITOF 25.38 Oz
oA 1.9% HHz  <UR 139 kH: «57 5,888 sec
@ 18:32:82 JUN 4, 1998
15.11 dfia HKA #1 FRAQ 38.48 GH:
K=1 38.61 déa
13,88 dasojy FRE212S [TX-4BNA
CONVEASION LSS FOS [P
3 N
74,28 dt .
Emission limitations:
2 (c) 43+ 10logPm =54.88 dB
for more than 250 % of
) | ‘ the authorized BW (100 MHz)
. NJ. —bean Ll b
Fio. 6.5 With Fitter No, 2
START ¢5.38 OR: STOF 94,48 CH2

«f0 1.98 HHz  +VUD 188 kH:z 457 5.0889 sec
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ATTACHMENT 3
[ TEST DATA FOR 9. SUPPRESSION OF INTERFERENCE ABOARD SHIP |

1. Harmful Interference to Receiver Ban a(= tUkHE ~ P 79/<H2

(@) 29:28:12 JUN 16, 1998

RL 188 .88 d8uy
rﬂTTEl 4d

18.808 dB/fQIV FR-2129 OFF

POS IPK
. A A
%‘A Ll. l L1
" 'dd et g LA

START 19.9 KAz STO? 499.8 kAz
*RB 3.9@ kH: *UB 18.8 kHz +5T 1.8@0 sec

@3] 28:31:45 JUN 1§, 1998
AL 198.88 dBuy
O

FHTTE
18.88 d4B/01V FE-2t239 57-8
PQS [PK
4
T
STAR 14,8 kHz STOP 438.% kH:
*RB 3.88 kH: +UB 18.8 kH: «5T 1.9@8 sec
@] 22:36:37 JUN 16, 1998
L 120,68 dBuV
«ATTER @ df
18.89 d48/41V FR-213% TX-4BHH
POS PX

L K. Lul

it

START I4.49 %H: STOP 490.0 H:

_f“.)-
g




13!1)15/: Aii,OIQf/f ~ xf/fffg

@BS:SE:BS JUN 17, 1994
L1

3. 46 dBuV

PHITEN  d
18.89 d8/QiyV

t~ElEE OFF

-

PQS |PK

oA

STRRT 458 kHz
+AB 38.8 kHz VB 102 kH:

@ @9:55:33 JUN 17, 1958
iL 1A8.88 dBuV
*RITEN € d

STOP 5,488 MH:z
+57 1.088 sec

18.089 48/QLV

-n

g-2129 ST-BL

POS |PK

-

M oo

WA

STRAT  HS5W kHz
‘B8 30.8 kHz  «UB 180 kHz

%@] 18:28:31 JUN 17, 1998
L 189.88 dBuy

5T0F 5.HA040 AAz
25T 1.0808 sec

LATTEN 4 d
19.80 d6s,9[V

-

-a12q TX-HBNN

FQS [PK

KEMWM«WMM

STRAT 454 kH:z
*RE 38.8 kHz VB 188 kH:

STOP 5.2@Q MHz
»57 1,808 sec



Band: SMH: ~ 70/1Hz

{@ 11:81:38 JUN 17, 1398
Lt

3. 88 dBul
sATTEN @ d
18.0@ dB-/QIV FR-2t29 OFF
POS [PK
Fal A n‘\/\\)l/

AVA T VAN, WALW A

START 3.984 fH:

ST0P 18.9d@ fH:z

*RB 188 kHz  sUB 328 kH: +ST 1,908 sec

@] 11:11:31 JUN 17, 1938
L1

A0.88 dBub

RITEN @ dff
16.88 d48/41V

FR-2129 ST-B

POS [PK

L

Wi

START 5.094@ A
=R6 188 kH:

Hz
U8 368 kH: *S5T 1.888 sec

S0P 18.0888 HHz

11:24:43 JUN 17, 1998

L t89.89 dBuY

*ATTEN @ d
18.88 d8/91V

FR-2123 TX-4%BNH

POS |PK

bttt

F¥ad
v‘\vl/‘ L.V o

START 3.44# HH:
*A8 B8 kH:z *UB 380 kH:

TOP 1A.888 HHz
«ST £.880 sec



Band: 70/Hz ~ 20/ Hz

@] 19:38:26 JUN 16, 1398
Ly

A9.88 dBuv
«AiiEH d d
18.80 d6/01U FR-2129 OFF
PQS |PK

START 18.H8@ MHz

‘A8 188 kHz *UB 3@d kH:

19:33:36 JUN 16, 1999
L 124.988 dBu¥

STOP :4.49 fH:z
257 1.288 sec

PATTEN 4 d
18.83 dg/4dIv F#-2123 ST-BY
PQS PK
Y, A
M-J V"‘A"W ST IR BN L li.;.u,_%.#.
ST#A 1%.44 MHz STOF 34.HA HHz
/g 188 YH: g 388 kH:

+5T7 1.0884 sec

@ 19:37:44 JUN 1B, 1998
L 160. 08 dBuY

ATTER U d
19.88 dBs0MV

il

h-2129 IX-HLNH
PGS

PK

1 .
w WWMW%MWW
START 1d.UW MH:

5TOP
«AB 18Q kH:z U8 380 kH: 5T

0,60 HH:
1.08088 sec



Band @ SOMHz ~ 100/Hz

@] 14:58:43 JUN 15, 1998
{ 10988 dBuv

FATTEN 1@ 48
19.80 dB/CIvV

-n

i-2129

OFF

205 [PK

i

]

START 30, Hd MH:z
*R8 308 kH: +U8 388 kHz

14:53:44 JUN 15, 1998
L 1@a,.88 dguy

STQP

L]
15T 1,908 sec

MHz

=ATTER 18 48
18.80 dB/0lv FR-2123 S7-§
POS iPK
i
STOP 14d.dH HH:z

START 3d.°8R MH:
*fB 380 kH:2 »UB 388 kHz

14:57:34 JUN 15, 1398
I 19@.28 dRuY

«§T 1,080 sac

RATTER 1@ d8
16,88 d8/qQlv

FR-2129

T%-Y

BNH

PGS

PK

|
A

;;.n_.-A

PRPIVE Wy | I T | LJL.‘+ b T A,
e L oam N A b 0 A m s b

TART 1988 HH:
A8 8B % H:2 «U8 389 kH:z

UF 1808.4
25T 1.0888 sec

HHz




Band: 720/MMHz ~ S00M H,

@] 13:48:84 JUN 15, 1998
(18@.89 dBuy

CATTER 1@ d8
18.88 d8-qv

-

i-2129 OFF
POS [PX

|
U I T

STAAT 1989.4 NH:z STOP J84.4 HHz
*A8 3ee kH:z VB 388 kHz *5T 1,893 sec

q?ﬂ 13:45:82 JUN 15, 1998
Lt

19.08 dBuV

RATTEY 18 ¢B

18.90 d8/01v FR-2123 5T-8

PES |PX
AL
‘..uJJ-I m.}vjhl ooy | -.-.Ln‘h.

START 1@A.9 HH: STQP J48.@ HHz

*RE 388 kHz +Ug 398 kH:z +57 1.888 s=ec

[@ $3:49:52 JUN 15, 1398
L 1a98.088 dBuY

-

SATTEY 18 gB
16.98 dB/(Iv f-2129 TX-HBHNH |
POS |PK

ART 1808 ARz 3YTF 900 fR:

—-—rrn s ba AT 4 DGA ~aam



Band: 9po/THe ~ [ M3

11:53:3@ JUN 13, 1298
L 190.88 48uV
WATTEN 18 4B
18.80 dB/01V Fh-2129 OFF
PQS IPK
[ I
o\ J _4_u L_ I o
START  444.9 MRz STOP 1.29@ @ OH:
+R8 300 kH: U8 388 kH:z

25T 1.882 sec

£1:57:35 JUN 13, 1338

L 189 .88 dBul

RATTEQ 1@ q8 L
10.80 d8/01vV Fk-2129 ST-8B
Pas [FX
.JJA e
STARRT 3JHB.8 MH:z STOP 1.084 @ GH:
*RB 388 kH: U8 388 kHz

+$7 1.P88 sec

@ 12:82:27 JUN 13, 1338
L 109.8@ dBuv

«ATTEY 10 4B

13.98 dBsQIV

i)

p-2125 TH-4BNH

POS |PK

vt |1.

L .Y LTl [ )

TP | ARG GH?




Pub. No. : TI-1692
Date : June, 1998

2. Electromagnetic Field
Band: 14kHe ~480kH; (Limi gl INM. 20 1o Wm = - 20 dBuT/ )

1_;@] 20:28:12 JUN 16, 1998
L1

9. 88 dBul
ATTER & 4

19.949 d48/01V FR-2129 OFF

POS |PK
VT 7
|
i Yronibh g L Yo

STHH 19.8 &H2 STOP 49d@.8 kHz

*RB .88 kHz  UB 18.0 kH: *ST 1.808 sec

%@] 28:31:45  JUN 16, 1998 dPE%_/
L 18088 d8uy - 5h m
FATTER @ 4 20:4B s
19. 84 dasd1v FR-2129 ST-BY

Pa§ [PK

L
W Wt A

STHRT  1M.H kHz STOP 498.8 kH:
*RB 3.08 kHz  +UB 1B.8 kH: +5T 1.099 sec

@] 2@:36:37 JUN 16, 1998
L

REF
AR. a8 d8uY -
n 26 dB uV,
ATTzH @ (248
1a.a: dE? v FR-2129 tx-'-zlamt }*/

POS iPX

g3

\ WWJWUAMMHM
STHR 14,4 kH2

STUP 4938 %Az
«AA 71 AR LH~» U 19 Q4 LK+ AT ¢t ARAR eor




Bind:#J0kHs ~&MHy (Limit 25 TN.M. = 0.1 iV /m =208 T/m)

@9:32:85 JUN 17, 1938
AL 188.88 dBuV

sATTER 3 d
14,88 d48/0[V -2t29 ofFfF —]
POS [PX

1

v

\%AHJ uJJJ..,. "‘M

SiART 48R kH: _ STOP 5.9d8 HAz
*RE 30.8 kH: UB 1088 kH: 15T 1.88@ sac

89:55:33 JUN 17, 199 ReL (dEiim)
C_188.28_dBuy

100 - 124 =226 (0.&EMHz)
18.00 dB/OT%._ BAUN M | 100 965 44 (3 pMH2)
700 - 8= 710 (¢MH2)

‘-‘_"-""'--v-._

J ﬁ n : - )-DUCBM-U_/”L

ﬁnw?‘,“,W‘L;.ifukﬂhmdﬁﬂJﬂuuwﬁ

STHA 9@ A

] z STO0P 5,400 FH:
*RB 38.8 kHz  +UB 188 kHz ST 1.008 sec
- | REE  (dBuVrin. )
(2@:31 JUN 17, t
I zlaaa.%a d’éuU 100 -7%6=-26 (O.Sgﬁi)
SATTER ] - = (3 MHZ)
FR-212% TX-4YBHn 100 56 4
18.88 dB/OTt, FSPK | 100 - 88 = /o (EMH:)
\ ——
[ ——

\"'W P avai byl

rE .Y —— T g T———rep—



Band: SHHz ~10MH2 (1imi? a3 1AM - 0.1 4V /ot =20 d BV m)

11:81:98 JUN 17, 1338
L 19d.88 dBuV

eRTTEd 9 d
19.99 d48/01V FR-2129 OFF
POS |PK
Fal 2. 1\m

Al A7 T

START 3. 0EY HH: TOF 1.4 NH:z
+RE 1494 kH: *JB 388 kH: +5T 1.098 sec

R.E.F(dBV/m)

1:11:31 JUN 17, 1998 '
18.08 dB/01v Fh-2129 st-al 700~ §3=17 (771H2)
PSP | foo- 987 20 (10/1HR)
=== - 20 ABuTm

T IV N . NP A

STOF 10.980 fiHz

START 5.880 AR:
*RE 188 kHz +UB 300 kHz «ST 1.008 sec
@] 11:34:43 JUN 17, 1998 R.E.F(ABAT )
AT L aT 100 - 88 =1 ($/Ha)
18.98 dB/qIy __FR-2129 TCHBMM | fp0 - 89= 1T THHe )

205 |PX

100 - 78 = XX (1oMHE)

- 20 JE&&!/Lx




Band : 10MHz ~ 30MH2 (Limil at TH. M= o, 1 iV = =20 dBuV/m )

[@3) 19:38:26 JUN 16, 1998
AL 188.88 dBuv

ATTEN # d
16.80 d8/01V

FR-2123 OFF

PQs

PK

STHRT 1d.0@ nH2
«RB 188 kH:z VB 388 kHz

Q?ﬂ 19:33:36 JUN 15, 1398
1

STOP J4.H4 HMHz
+ST 1.8088 sec

REF (BNl )
AT 100 =78 222> (10 /1)
19.00 dasdiv Fh-21eg STRC | 790 - 702 30 (+0/1Hz)
7100— 67233 (3001H2)
\- -
~]
-20 dguV/m
.ﬂ n
M F I | R SPITUE W BT WP “.-—J WAL
START 18,83 Ff:

+A8 18@ kHz *Vg 308 kH:z

g@ﬂ 13:37:44 JUN 16, 1398
(128 8@ dBuy

STOP 34.0B8 HH:z

157 1.008 sec

2E.F(dBuV/m)

PATTEY @ d
18.8@ dB/(1Y

‘700__73:).}(/0/1/',2)

100-"70=30(>0MH2)

700- 6733 (30MH2)

A
W T IRV SO RYSTYRRY DS PP G V5 Sy

~20 dE}{V/m

START  1d.06 NH:
R 1@8 kH: U8 388 kH:

STOF J@.468 RH:
«$T 1.088 sec



Pub. No. : T1-16892
Date - June, 1998

BRand: 30MH: ~s00MHz CLimik &T 1N.M=o0. 1 iV fm = - 10.EARuVfm )

@] {4:58:43 JUur 15, 1338
L 1848.09 dBuV

=ATTEN 18 g8
19.28 d8/0IV

il

-2129 OFF
POS |PK

A PO P

5THR

50 Az STOF 10853 e
«RB 306 kHz V8 388 khz WST 1.894 sec
Lt:53: 44 TJUN 15, 1998 | REE (dByT/m )
188,88 dByY i
GATTER 10 48 Joo - 67~ 3;’
18.96 de/g[v F}-212 sr‘aL :
505 [P
— 10 ABUV /e
N
TART 39, 89 fiRz STOP 190,74
*3B 38Q LH:z yg 388 kHz +8T 1.889 sec
@@ L5735, 1998 REF.ColBuV/m)
C 180,88 dBuy =
CATTER 18 8 100-67%37
18,09 ¢8-q1v Fh-2129 TX-uBN
FO5 JPK
e J: -70 d‘B,U-WM'
A )
P ‘l“ﬁl NN 1...!; h P MJ\J - A ;;'._'_.A
r.y . r. 9.1 SEEl




Band: 100iHy ~ 200HH (Limi X at [N-H. = [wVin =0 4B uTa)

@) L3:40:a4 oo 15, 1998
L 1AQ.@@ dBuY

FATTEY LB g6
18.89 d8-s0iv FR-212% OFF

PQS [PK

| [ A

LH,L.J Il

L.

=
i

START 108.¥ fh: $TOF 398.9 HR:
sRB 308 kH:z sUB 389 kHz +5T 1.888 sec
@atm%wa JUN 15, 1998 REF (LBuV/m)
L 188.88 dBul - _
CATTER 18 48 [ /00 - 60= 40
10,98 dg/01v FR-2t29 ST-B
P0S [FX

0 d.B iV /m

ALL COMPONENTS AﬁOVE
1Ll Lodd THE LiMIT ARE FROM

‘ g ~~r £XTERNAL NOISE oR BIGNASS
NOT FROH RADAR

TAET 108.% AA: L L
A9 388 kHz  *V8 388 kH: oST {.0089 sec
13:49:52 JUN 15, 1998 REF. (dB 15V /n)
[ 189.28 dAuY
CATTER 18 48 700 ~67= 4O
18.88 dBs01v F4-2129 TX-YANH
PGS PX
0ol BT /m
RN
u..:j;. W ny | " I A
FaTr) 1A MH~ TP J6d.d HHz




Band: 300iHz ~ 16Hz (Limit a8 1N.H. =3V m =& A BuV )

@] 11:53:38 Jun 15, 1338
L 180 8@ dBuY

PATTER L@ g8
19,88 dB/QIv

-

h-2129 OFF
POS [PK

— IOk N

START 399.8 HHz STOF £.908 @ GA:
‘3B 368 kHz  *UR 308 kH: +57'1.208 sac
@) LL:57:35 Jun 15, 1998 REF. (dBN/n)
L 180,08 dBuy
FATTER 10 48 J /00-5’?3"4‘0-&-
19.2h dasq1y FR-2129 §T-8
F03 [P
M.ll_-‘.l. e --‘.'-lnl
STRAT 7000 TR 3T0P 1,909 ¥ Az
.RE 380 kH2  +UB 388 kH: +§T71.008 sec
12:2:27 JUN 15, 1998 REF. (B 4V/m )
{ 100.02 gguv ;
CRITER 18 g8 100-59.8 2 »o.§
t9.88 d8/giv FR-2129 TX-4BAN
PGS FX
S 7.5 4 EiA;‘T;A”‘

AR 3804 fA: TTOP 1.900 @ GH:



Pub. No. : T1-1692.
Date : Jdune, 1998

3. Power Input to an Artificial Antenna

Band = 7#kHz w#f’akHE (Limik ab J-mgfe)‘ ==& dBw )

@] 19:55:55 JUN 17, 1398
L 8.2 dB
=ATTEN ﬂndﬂ

a0 1. KXY
T o TV

T
[3%)

aEE
urT

POS |PX

oYY

A

. - /|

START19.¥ ¥ STAF 9540 ¥H:
“RB 2.08 kHz  +UB 18.8 ki oST 1,208 sec
(@) 20:00:03 Jun 17, 1550
L 8.28_doa
.?I\TE‘ Bl:dl?tl' L. e I e | oY *
LU, UW UL/ v L} 1“9 %Y l-;lus PK
h - /B .
START 19.8 kHz 5T . T THE L[H”’ ARE
\R8 3.8 kHz  sUB 18. +ST 1.008
AR 3.88 kH vl 108.9 kHz | Tt sec E}(TE,QNAL NOI’,S.E R ,SIQNALﬁ,
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Date : June, 1998

ATTACHMENT 4

3. RF Power Qutput

Model

Spectrum Analyzer
Oscilloscope
Directional Coupler
Directional Coupler
Voltage Divider
Current Transformer
Power Meter
Power Sensor
Frequency Counter
Frequency Meter
Crystal Detector
Step Attenuator
Step Attenuator
Dummy Load

4. Modulation Characteristics

Model
Oscilloscope

Step Atftenuator
Step Attenuator
Crystal Detector
Directional Coupler
Dummy Load
Voltage Divider
Spectrum Analyzer
External Mixer:
External Mixer:
Directional Coupler

Type
71210C

TDS680B
503648
P6015
2100
436A
9481A
TRS5824A
X532B
4238
8494B
8495B

Type
TDS6808

8494B
84958
4238
5D364S
P6015
71210C
11970K
11970A
5D364S

[ List of Test/Measuring Equipment ]

Serial no,
2927A02847
B030202
R94471
R05762

2410A19137
2349A39603
41940036
1441A00523
03696
1510A07310
1350A04754
8411057

Serial no.
B030202
1510A07310
1350A04754
1822A24214
R9425
8411057
2927A02847

R9425

Mfr,

HP
Tektronix
Shimada
Shimada
Tekironix
Pearson Electronics
HP

HP
Advantest
HP

HP

HP

HP
Shimada

Mir,
Tektronix
HP

HP

HP
Shimada
Shimada
Tektronix
HP

HP

HP
Shimada



6. Spurious Emissions at Antenna Terminal

Model

Spectrum Analyzer
Attenuator (11dB/1dB)
External Mixer:
External Mixer:
Directional Coupler
Dummy Load

Notch Filter

High Pass Filter

Type
71210C

8494B

11970K
11970A
5D364S
MAS8L32#8
MAS 15905004

7. Field Strength of Spurious Radiation

Model
Broadband Rod Antenna
Biconical Antenna

Conical Log-Spiral Antenna

Type
M 95010-1

BlA-25
LCA-25

Double Ridged Guide Horn Antenna:RGA-180

Horn Antenna:
Spectrum Analyzer:
External Mixer:
External Mixer:

8. Frequency Stability

Maded

Power Meter:

Power Sensor:
Frequency Meter:
Directional Coupler:
Dummy Load:
Environmental Chamber:

71210C
11970K
11970A

Type
436A

8481A
X532B
5D364S

PL-4E

Serial no.
2927A0847
1510A07310

RO576
8411057

R9904

Serial no.
0496
2650
2886

2927A0287

Serial no.
2410A19137
2349A39603
1441A00523
R9425
8411057
1632712

M,

HP

HP

HP

HP
Shimada
Shimada
Microwave
Shimada

ML,

Advanced Bectronics
Hectro Metrics
Electro Metrics

EMD

Toshiba

HP.

HP

HP

IMir.

HP

HP

HP

Shimada
Shimada
Tabai Espec



9. Suppression of interference Aboard Ships

Mode|

Spectrum Analyzer:
6 mWhip Antenna
4 mWhip Antenna
VHF Whip Antenna
UHF Whip Antenna

RF Vector impedance Meter:

Spectrum Analyzer
Spectrum Analyzer

Type
71210C

14 k- 10 MHz
10 - 30 MHz

30 - 300 MHz
300 - 1000 MHz
4815A

TR4172

85668

Serial no,
2927A02847
150M-W2UM
2048A03354
30690116
2637A03642

IMfr,

HP
Furuno
Furuno
Anten
Anten

HP
Advantest
HP






