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1 GENERAL INFORMATION
1.1 General
(&) Manufacturer: Furuno Electric Co., Ltd.
Ashihara-cho 9-52, Nishinomiya-city, 662-8580 Japan

(b) Model: FR-1525 MARK-3

Serial no.: 3367-0003
(©) 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 2.5 ° on a range scale of 1.5 nm

(e) Minimum Range: 35 meters on a range scale of 0.25 nm
) Frequency Range: Fixed frequency, X-band

Type of Emission: PON
(g} 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

(c) Magnetron Ratings
Center frequency of Magnetron: 9410 MHz
Tolerances
Manufacturing: +30 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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1.3
(@)

(b)
{©)
(d)
(e)

(f)

Pulse Characteristics:

Furuno Labotech International
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Pulse Type Short1 | Short2 |Middle 1 |Middle 2 | Middle 3| Long
Range Scale (nm) 0.125
0.25
0.5 0.5
075(*) | 0.75(*) | 075 (%
1.5 (%) 1.5 (*) 1.5 (%)
3(% 3 | 3¢ | 30
6 (*) 6 (" 6 () 6 (%)
12 | 12¢) | 12() | 12(%)
24(*) | 24() | 2409
48 48
96
Qutput 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: 25K1466
Receiver
Passband
IF Stage:
Pulse Type Short1 | Short2 [Middle 1| Middle 2 | Middle 3! Long
(MHZz) 27 27 27 3 3 3

Gain (overall) (dB):

Overall Noise Figure ( dB): 6
Video Output Voltage (V): 0.7 positive across 75 ohms

Features Provided:

Sufficient to cause limiting, approximately 130

(typical)

Sensitivity Time Controls (Anti-clutter Sea),
Fast Time Constant (Anti-clutter Rain)

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
(@)

(b)

(©)

(e)

(f)

(9)
(h)

(i)

Display
Type:

Report no. : FLI 12-98-018

15 (in.) multi-color, 16-level quantization
Rasterscan, non-interlace, 1024 X 768 dots

Size of indicator Tube: 15 in. diagonal CRT

Sweep Linearity:

effective dia. 180 mm
2 % on all ranges

Range Scales:
Range (nm) | Number of Range Rings| Range Ring Interval (nmy)
0.125 5 0.025
0.25 5 0.05
0.5 5 0.1
0.75 3 0.25
1.5 6 0.25
6 0.5
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 10 m, whichever is the greater

Overall Bearing Accuracy from Scanner to Display:

Target Plot Facility:
Heading Indicator:

Better than 1°

Simulated afterglow in low shade

Provided, automatic alignment. Heading Line and Heading
Marker

True Bearing Indicator: Provided

Antenna

Antenna Rotation ON-OFF Switch:
Provided, interlocked with the Power Switch and Transmitter Circuits.

Refiector: Slotted waveguide array,
Radiator Type XN20AF XN24AF
Length (cm) 200 240
Length (ft) 6.6 8
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(c) Type of Beam: Vertical fan
(d) Beam Width (between half-Radiator power points}
Radiator Type XN20AF XN24AF
Horizontal 1.28 ° 095 °
Vertical 20 ° 20 °
(e) Polarization: Horizontal
(f) Antenna Gain:
Radiator Type XN20AF XN24AF
(dB) 30.7 31.6
(@ Attenuation of Major Side Lobes with respect to main beam:

Within +10° | -28 dB or less for all radiators
Outside +10° , -32 dB or less for all radiators

(h) Scanning (rotating or Rotating over 360° continuously oscillating):
clockwise
(i) Antenna Rotation Rate {(rpm): 24 rpm ( for RSB-0074})
42 rpm ( for RSB-0075)
{0 Number of Degrees Scanned: 360°
(k) Sector Scan: Not provided. Sector blanking available.
{n Type of Transmission System: Contained in scanner unit
{m) Rated Loss of Transmission System per hundred feet::

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

1.7 Line Power Supply Requirements
(a) Input Voltage: 24/32 VDC
100/110/115/220/230 VAC, 50/60 Hz, 1¢
{b} Power Drain: 220W
340 VA
1.8 Functional Controls
Range selector Tune (manual) EBL offset
INDEX LINE Anti-clutter auto Power Switch
A/C Sea control Gain control Panel dimmer
Heading line off Echo stretch MENU
Guard zone set/Audio alarm off Range ring brilliance Noise rejector or/off
Interference rejector STBY/TX Trackball (VRM,EBL,GUARD)

VRM on/off Off-center (SHIFT)  A/C Rain control
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1.9
(@)

{b)
()
(d)

(e)

{f)

1.10
(a)

Range set Zoom EBL on/off
Target trail Brilliance (screen) TRU/REL
Navigation on/off Mark Brilliance Function #1- #2
Range ring on/off Text Brilliance

ARPA function (option)

Construction Features
Does equipment embody replacement units with chassis type assembly:
Yes
Are fuse alarms provided: Fuses are provided.
State units which are weatherproof. Scanner Unit (IEC IPX6}
If all units are not housed in a single container, indicate number and give description

of individual units:

1 x Display Unit Type: RDP-119
1 X Scanner Unit Type: RSB-0074 (24 V, 24 rpm}
RSB-0075 (24 V, 42 rpm)
(Transceiver Type: RTR-063 (contained in the Scanner unit))
Approximate Weight of Complete Installation:
Display Unit: 26 kg
Scanner Unit:
34 kg { XN20AF-RSB-0074/75)
36 kg { XN24AF-RSB-0074/75 )
Approximate space required for installation excluding scanner.
Display Unit: 560 mm (W) X 461 mm (H) X 605 mm (D)

Operational Features
s 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
is the equipment for continuous operation:
Yes
Is provision made for operation with shore based radar beacons (RACONS):
Yes (RACONS and SART)

o o m ) o~E D

Furune [ abotech Infernational
Report no. ; FLI 12-98-018
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2 IDENTIFICATION OF EQUIPMENT (FCC Rule § 2.925)

The following nameplates are permanently fixed on the corresponding equipment
units.

FCC ID: ADB9ZWFR1525M3

Material of nameplate: Aluminum, 0.5 mm thick

—)

E I MARINE_BADAR
-

%EANNER %IT ©
TYPE Fig. 2.1

SER. NO. R09S- Nameplate for ‘
SAFE DI Scanner Unit

5 STD% MSTEEFIS% e (RSB.0074)

EQUIPMENT CLASS

FURUNO ELECTRIC CO., LTD c €
NISHINOMIYA CITY. MADE IN JAF‘AN

2/

SCANNER UNIT ©
TYPE RSB-0075 Fig. 2.2
%%Fi‘\hgfés SAF%OSS;STANCE Nameplate for
Scanner Unit
5 STD [ Im sTEERC____IM 6 (RSB-0075)
EQUIPMENT CLASS
FURUNO ELECTRIC CO., LTD.C €
\\NISHINOMIYA CITY. MADE IN JAPAN
fa ~ )
MARINE RADAR
| MOOEL [ FR-1525 MARK-3 .y
o DISPLAY UNIT Q
TYPE [ RDP-119 i
INPUT [ 24-32VDC ) }/ Fig. 2.3
SER.NO. [ 337- ] Nameplate for
Display Unit
FCC ID: | ADBSZWFR1525M3 i (RDP-119)
[ FURUNO U.SA., INC. |
[ MADE IN JAPAN |
Note: ()
COMPASS SAFE DISTANCE (1) 100 - 115 VAC, or
@ sto_1m steerl_Im (o (2) 220 - 230 VAC
EQUIPMENT CLASS for AC Power Supply.
FURUNO ELECTRIC CO., LTD. ( €
\ NISHINCMIYA CITY. MADE IN JAPAN
.

™ Y A . ]
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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 1000to 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 I:ong
Range scale (nm) 0.125 0.5 0.75 6 12 - 96
Pulselength (us) 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 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

Measured values

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

Pulse Type Short1 | Shot2 | Middle1 | Midde2 | Middie3 | Long
gg:ﬁiggﬁlnc&ug)ler 4054 40.54 40.54 40.54 40,54 40.54
%?fa”ge;'ﬁ?vi)"p ut | g40 8.40 8.30 8.40 8.40 8.40

Eﬂsge;;’f;}itﬁg) 0.245 0.750 1.200 1.300 0.930 1.370
(F}‘g?gg"gz (:niému 4e)| 0070 0.070 0.070 0.070 0.070 0.070
g%‘f,ag ;mm%‘;fi{ude) 0.160 1.550 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
voitage per ampere 1.00.

Pulse Type Short 1 Short 2 Middle 1 Middle 2 Middle 3 Long
Magnetron input
current (A) 7.0 7.0 7.0 84 8.8 8.8

P B N o L . ]
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Pulse Type Short1 | Short2 | Middle1 | Middie2 | Middie3 | Long
E‘gs%egr?‘g‘m(f;g) 0.074 0.150 0320 | 0504 0.710 1.150
1000 % ) itude)| 0090 0.090 0080 | 0256 0330 | 0330
oo 10 o ey 0100 0.130 0.180 | 0.180 0.125 0.125

RF envelope of the magnetron output puise

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

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

Rise time (us) 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 0.5 0.75 6 12 96
PRR (Hz) 3089.1 2876.1 1544.6 1004.9 1004.9 600.0
Duty cycle 2.26E-4 4.77E-4 4.90E-4 5.07E-4 7.13E-4 | 6.96E-4
Magnetron input, av.| 13.26 28.07 28.45 35.81 52.74 51.45
(W)

Magnetron input, 58.80 58.80 58.10 70.56 73.92 73.92
peak (kW)

Power meter reading} 0.398 0.682 0.857 0.949 1.390 1.380
(mW)

Magnetron output, 4.507 7.723 9.705 10.746 15.740 15.627
av. {W)

Spurious response | 49.5 51.9 52.9 53.3 55.0 54.9
limits {dB)

Magnetron Cutput, | 19.99 16.18 19.82 21.18 22.06 22.45
peak (kW):

Magnetron efficiency| 34.0 27.5 34.1 30.0 29.9 30.4
{%):

_narmn 11 nfs8 -
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Peak Power Input to RF Generator :64.0 kW
Estimated Efficiency of RF Generator :31.1 %
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4 MODULATION CHARACTERISTICS (FCC Rule §2.987)

4.1 FET Trigger Pulse

Tok ST T50MEA L 124
Y T T b N
e s s s
“EI‘T’W - ; . : :E""m"m'? Y.,
Fig. 4.1.1 (Typical wave form of Trigger Pulse) Scale: 10 V/div.
Short 1 Pulse (0.125 nm Range) 200 ns/div.
1 1 3 ]
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Fig. 4.1.2 Test Point for Trigger Pulse
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4.2 Trigger Pulse at Magnetron Cathode

ok SN 2IMS/Y 20 Ao
H H v >
]

Fig. 4.2.1 Short 1 Pulse (0.125 nm Range} Scale: 2 kV/div. 200 ns/div.

“
1

Fig. 4.2.2 Short 2 Pulse (0.5 nm Range) Scale: 2 kV/div. 500 ns/div.

Fig. 4.2.3 Middle 1 Pulse (0.75 nm Range) Scale: 2 kV/div. 500 ns/div.

-mana 14 nfF&88 -
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Fig. 4.2.4 Middle 2 Pulse (6 nm Range) Scale: 2 kV/div. 500 ns/div.

Tok BN Voom3/s 92 Acyh
o L3 T 14 T 4

ST I I S S PR RS

'l

Fig. 4.2.5 Middle 3 Pulse (12 nm Range) Scale: 2 kV/div. 500 ns/div.

Fig.4.2.6 Long Pulse (96 nm Range) Scale: 2 kV/div. 500 ns/div.
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4.3 Magnetron Output (detected).

431 Setup for Measurement:

Dummy Load

Furuno Labotech International
Report no. ; FLI 12-98-018

Directionai Crystal

Coupler Detector
Att. 10dB

Magnetron {Radar RF Unit)

4.3.2 Measuring Equipment List:

Oscilloscope

Fig. 4.3.1

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

_nane 16 aofR8 -
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433 Measured Data:
Yo I V.0008/s T -

4 T L L]
H k
I . o
B N
ﬂ“‘ . -
L -
L . ' '
Cs
o L
H !
. v

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 (0.5 nm Range) Scale: 100 mV/div. 50 ns/div.

Tok SN S060r3 s o BAmoe |

ety -r sy Ty v
L e T ] -
: - : : i
......... -
; P v
P .
e i et i
- f=r=t T T
T T -4
......... B

Fg. 4.3.4 Middle 1 Pulse (0.75 nm Range) Scale: 100 mV/div. 100 ns/div.



LABOTECH Furuno L abotech International

Report no. : FLI 12-98-018

u“:m-—w ; : ; :E—.‘M ; : T_ .
Fig. 4.3.5 Middle 2 Pulse (6 nm Range) Scale: 100 mV/div. 100 ns/div.

Fig. 4.3.6

o
1

Fg. 4.3.7 Long Pulse (96 nm Range) Scale: 100 mV/div. 200 ns/div.
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4.4 Radar Pulse Spectrum:
Measured by the spectrum analyzer.
(Test Equipment Setup and Measuring Equipment List are same as Cilause 6.1 and6.2.)

16:14:45 AUD 27, 1938

A RUKL ol A9 e -
89 dB/d1v N A-1SPSHKS | -S 5
. . fr\ iR /r\\/ ™,
Va)ARILAR
¥
CENTER 3.G10 1 GHz SFAN 189.% FHz
*AB 1.88 MH:z *V8 1.8@ WH: 5T 5.980 sec

Fig.4.4.1 For Short 1 Pulse (0.125 nm Range)

16:15:53 AUG 27, 1998
g g HKR #1 FAQ 9.489 4 GH:
fi [ 2. 4% dia
B.§ dB/01y \m-xs#sm T“EE;
-

NN A VR L

vy v LA v \

TENTEN 9. 089 1 Oz 100,98 Az~
«f8 1.88 MH2 *UB 1.08 MH: 287 5,080 mec

Fig. 4.4.2 For Short 2 Pulse (0.5 nm Range)

16:39:46 AUG 27, 1998
17 dé Bl FRQ 9.489
ATTEN 28 4B

| [N.LE
i8.8 /QIV A A-1585HK3 |TX-8. SIII:
/\‘ hd \’\ POS X
MY /\/\/\/ ] \f\ P NN

v T ‘\f\~
CENTER 9.489 &Y Ofz SPAN SB.4d WAz
*RE 1.88 MHz  »vD 1.88 NK:z 18T 5.908 pec

Fig. 4.4.3 For Middle 1 Pulse (0.75 nm Range)
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12,58 dBa HKR ¢f FRO 9. 489 B 2
TIER 38 4B . N
18.8)_gb/A1v Fn-tsignxg_r -
’\/ \n POS |PK
(7™ \*
U, Ml

e, ) ~
e

TERTER Y. Oz SPAN GA. 88 Az
*RB 1.0@ NH: »UB 1.8% HH: +37 5.800 wec

Fig. 4.4.4 For Middle 2 Pulse (6 nm Range)

%] 16:46:36 AUG 27, 1998

B BKR 81 FR [}
i 15,989 dBm
i1 B/0IV R-1525MK3 [FX-1
/ \ 4]
JM-J'.
RATAYN
ﬂ-.._____..h“
CENTER 59480 89 UH: SPFRN 50,00 fH:
*AB 1.8@ MHz =UB 1.88 Mz ST 5.000 sec

Fig. 4.4.5 For Middle 3 Puise (12 nm Range)

16:43:33 RUG 27, 15998

17.38 diia KR 31 FRQ 9.9 GHz
ATTER 3 17.3 [
1I.;£ dbsn1y j \ FA-15850K3 B&

4:"'"/ K\
‘-.-MM*_-
TENTER 3,487 09 OH: SPAN S W0 i
*AB 1.80 HHz B 1.88 HH:2 o5T 5,008 gec

Fig. 4.4.6 For Long Pulse (96 nm Range}
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OCCUPIED BANDWIDTH (FCC Rule §2.989)

Furuno Labotech International
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5.1 Measuring Method
FCC rule 47 CFR 2.989 requires measurements of the occupied bandwidth which is
defined in the same section as "the frequency bandwidth 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, & 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 [FWRBW].
The result was automatically displayed on the screen on the spectrum analyzer as:

POWER_BW=----- MHz

10 | HP_71000 DOWNLOAD PROGRAM 430 |

20 ASSIGN@SaTO718 440  SUB Limit_line(@Sa)

30  CLEAR @Sa 450 Limit_line: !

40  CALLM_ain(@Sa) 460  OUTPUT @Sa;"CLRDSP;";

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

60 END 480 OUTPUT @Sa'PUPA 0654

70 ! 490 OUTPUT @8Sa;"LINET 1;",

80  SUB M_ain(@Sa) 500 OUTPUT @Sa;"PD;PA 100,654;"

90 M_ain: ! 510 OUTPUT @Sa;"PUPA201,654;"

100 CALL Pwr_bw{@Sa) 520 QUTPUT @Sa;"PD;PA 300,654;"

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

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

180 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",

180 OUTPUT @Sa;"MOV K_ey.0;"; 580 OUTPUT @Sa"LINET 1"

170 ! 590 OUTPUT @Sa;"PD;PA 400,743;";

180 Main_menu; ! 800 OUTPUT @Sa;"PU;PAB01,743",

190 OUTPUT @Sa;"REPEAT;", 610  OUTPUT @Sa"LINET K"

200 -OUTPUT @Sa;"READMENU K_ey.": 620 OUTPUT @Sa’"PD:PAT700,743",

210 ! location: % Top----Bottom-% 630 OUTPUT @Sa;"PU;PA701,654;"

20 OUTPUT @Sa;"|,%Limit line %," 640 OUTPUT @Sa"LINET";

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

240 OUTPUT @Sa"14,%  Exits;"; 660 OUTPUT @Sa""

60 ! 670  SUBEND

260 OUTPUT @Sa'IF K_ey,EQ,1;THEN;LIMIT_LINE"; 680  SUB Pwr_bw(@Sa)

270 OUTPUT @Sa;"ELSIF K_ey,EQ,2;THEN;PWR_BW:" 690 Pwr_bw: !

280 OUTPUT @5Sa;"ELSIF K_ey,EQ,14, THEN,ABORT.", 700 ! Calculating Power band width

200 OUTPUT @Sa;"ENDIF;"; 710  OUTPUT @Sa '"VARDEF P_bw,0;"

300 OUTPUT @Sa;"UNTIL K ey,EQ,14;", 720  OUTPUT @Sa;*FUNCDEF PWR_BW,"":

310 OUTPUT @Sa;'IP;TS" 730  OUTPUT @Sa;*CLRW TRA:";

320 OUTPUT @Sa;"ADORT;"; 740  OUTPUT @Sa;"CLRDSP;";

330 OUTPUT @Sa;"" 750  OUTPUT @Sa;"SNGLS;";

340 | 760 QUTPUT @Sa;"MXMH TRATS; TS TS

350 Define_keydef: | 770  OUTPUT @Sa;'MOV P_bw,PWRBW TRA99.0;"

360 OUTPUT @Sa"KEYDEF 7,0_LP, %DLP  TEST%:": 780  QUTPUT@Sa:'DIV P__bw,P_bw, 1000000;"

370 ! 790  OUTPUT @Sa;"PU;PA 10,800;HD;";

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

300 OUTPUT @Sa;"KEYPST:; 810 OUTPUT @Sa;"DSPLY P_bw.8,3;";

400 OUTPUT @Sa'™" 820  OUTPUT @Sa'TEXT @ MHz @:"

410 ! 830  OUTPUT @3a;""

420 SUBEND 840  SUBEND

Fig. 5.1

v 21 o AFES

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.

54 Test Result:

The test result is shown below.

16:@86:49 AUG 27, {394
-1.98 dBs HKR %1 FRQ 3

Furuno Labotech International
Report no, : FLI 12-98-018

418 @ GHz

ATTEN 18 dB N
12.88 dB/01v FR-1585HK3

-2.2d dBa
TX-8.1 25NN

POS

PK

POWER_BH =| 731125 M2 tl

i

it MWy

CENTER 9.419 @ GHz SPAN 50@.8 KH:
sRB 1.B8 MHz «UB 1,08 MHz +57 5.808 sec
Fig. 5.2 Measurement of Occupied Bandwidth

Occupied bandwidth = 73.125 MHz



LABOTECH Eururo Labotech International

6.1

6.2

6.3

Reportno. : FLI 12-98-018

SPURIOUS EMISSIONS AT ANTENNA TERMINAL (FCC Rule §2.991)

Test Equipment Setup:

: DIRECTIONAL
RADAR RADAR | - DUMMY LOAD
DISPLAY RFUNIT | COUPLER
UNIT ?
_____ EUT
HIGH NOTCH NOTCHFILTER FOR
PASS FILTER FUNDAMENTAL FREQ.
FIILTEH No. 1 Used only for5.8 to 12.5 GHz
Used only for 12.5 to 40 GHz
EXTERNAL
MIXER Used cnly for 18to
HP 11970K or 40 GHz
HP 11970A
ATTFE;,TC?BHS Used only for5.8 to
18 GHz
SPECTRUM
ANALYZER
HP 71210C
Fig. 6.1

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

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

Test Conditions:

Radar Range Settings:  0.125 nm (Short 1)/0.5 nm (Short 2)/0.75 nm (Middle 1)/
6 nm (Middle 2)/12 nm (Middle 3)/96 nm (Long)

_paae 23 of58 -
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6.4

6.5

Report no. ; FLI 12-98-018

Emission Limits:
(@) Frequency Range (FCC Rule 82.997) : 10kHz - 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
9160- 9310 M
100 - 250 % At least 35
9510 - 9660 M —
10k-9160 M |Atleast 43 + 10 log 10 {(mean power in
more than 250 % | gg60 . 40,000 M|watts)

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

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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: i ] (for X-band)

2 1
INPUT —— ~-— QUTPUT
3 ] STUB TUNER Fig. 6.2 Selup of Natch Filter No.1
Band pass filter This notch filter is used to
= for fundamental inclease the dynamic range of
signal component the spectrum analyzar
DUMMY LOAD

1 ]
M o~ ,_===l ods8
"-10dB

| 20

-30 d8

Fig. 6.3

5.0 7.0 8.0 GHz

ode

I~ iar
VI I

Fig. 6.4

a.0 9.0 10.0 GHz
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Report no. : FL} 12-98-018

W 0dB

-10 dB
P ——
——— -20 dB
\\
\ -30 dB
N //
X‘T/ Fig. 6.5
9.3 8.4 8.5 GHz

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

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

T avoid damage to the analyzer.
Tapered Wavéguide Tapered Waveguide
10 GHz cutoff Wavaguide
High Pass Filter Construction
04dB
Ir -10 dB
l. -20 dB

/ -30 dB8

Fig.6.6

8.0 9.0 10.0 11.0 12.0 13.0 GHz



7.1

7.2

7.3

7.4

7.5

7.6

1.7

7.8

Report no. : FLI 12-98-018

FIELD STRENGTH OF SPURIOUS RADIATION (FCC Rule §2.993)

Test Site: Rooftop of 6-story building,
FURUNO ELECTRIC CG., LTD.
Ashihara- cho 9-52, Nishinomiya-city, 662-8580 Japan

Date: Sept, 1998
Distance between the radar set and measuring antenna: 10m

Radar Range settings: 0.125 nm (Short 1)/0.5 nm (Short 2)/0.75 nm (Middle 1)/
6 nm (Middle 2)/12 nm (Middle 3)/96 nm (Long)

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

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

Field Strength Limits:
(a) Frequency Range (FCC Rule §2.997) : 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 - 9510M

100 - 250 % 9160 - 9310 M At loast 35

9510 - 9660 M
o 10k-9160 M |Atleast 43 + 10 log 10 {(mean power in
morethan 250 % | gggp . 40,000 M|watts)

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

Test Results:
As showninATTACHMENT 2 , the field strengths of spurious radiation generatedby EUT

are found lower than the specified limits.
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8.1

8.2

8.3

FREQUENCY STABILITY (FCC Rule §2.995)

Setup for Measurement

Furuno [ abotech International
Report no. : FLI 12-98-018

DUMMY
LOAD

508} /50 W

DIRECTIONAL]
COUPLER

FREQUENCY
METER
X5328

EUT.
RADAR

RFUNIT

ENVIRONMENTAL
CHAMBER

POWER
METER
436A
with

Fig. 8.1

Test Conditions:

POWER
SENSOR

8481A

1) Radar Range settings : 0.125 nm (Short 1)/0.5 nm (Short 2)/0.75 nm (Middle 1)/

6 nm (Middle 2)/12 nm (Middle 3)/96 nm (Long)

2) Ambient Temperature settings: - 20 to + 50 °C (10 °C step)

3) Power Supply Voltage settings: 85 /115 % of nominal voltage (20.4 to 27.6 VvDC)

Measuring Equipment List:

See ATTACHMENT 4 [LIST OF TEST/MEASURING EQUIPMENT ].
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8.4 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) Centerfrequency (fg): 9410 MHz

2) Authorized bandwidth (f(AUBW)): 100 MHz

"Upper limitfrequency of the authorized band", f(UAUBW) = fo + f{AUBW)/2 = 9460 MHz

"_ower limit frequency of the authorized band", f(LAUBW) = f, - f(AUBW)/2 = 9360 MHz -

3) Assignanble frequency bandwidth : 200 MHz (between 9300 MHz and 9500 MHz)
(FCC Rule 880.375 (d)-(1))

"Upper limit frequency of the assignable band", f(UASB) = 8500 MHz

"L_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| Middle2 | Middle3 | Long |

Range Scale (nm)} 0.125 0.5 0.75 6 12 96
Puiselength 0.07 0.15 0.30 0.50 0.70 1.20
(1t sec)
Guard Band 21.43 10.00 5.00 3.00 2.14 1.25

f(1.5/T) (MHz)

8.5 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) = 9405.8 MHz

3)-(a)

f(U) + max. f{1.5/T) = 9439.43 MHz < f{UAUBW) = 9460 MHz < f(UASB) = 9500 MHz
(b}

f(L) - max. f(1.5/T) = 9384.32 MHz > f(LAUBW) = 9360 MHz > f(LASB) = 9300 MHz

So, both are found within the specified limits.
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Report no. : FLI 12-98-018

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 (20.4 to 27.6 VDC for nominal 24 VDC).

Frequency {MHz)

9419.0 ¢

9417.0

9415.0

9413.0 |
—4— Short 1

9411.0 et Short 2
- Middle 1

9409.0 wx Middle 2

i —%— Middle 3

9407.0 —— Long

e Mean

9405.0

9403.0

9401.0

9399.0 &

-20 -10 o} 10 20 30 40 50 60
Temperature (*C)

Fig.B.2 Frequency Stability with Variation of Ambient Temperature

-naae 33 o0f58 -
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9

9.1

9.2

9.3

9.4

Furuno Labotech International
Report no. : FLI 12-98-018

SUPPRESSION OF INTERFERENCE ABOARD SHIPS
(FCC Rule § 80.217)

Measuring Antenna Characteristics at Representative Frequencies:

Whip antennas are used to determine 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 (<) 6 R (Q) CorlL
(Hz)
6m 500.5 k 1k -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 27.5M 95 83.5 128 pF
5/8 A 150 M 116.5 105.5 52.5 nH
1/4 L 450 M 70.5 34.5 5.68 pF
Test Site: Rooftop of 6-story building,

Furuno Blectric Company, Ltd.

Ashihara-cho 9-52, Nishinomiya-city, 662-8580 JAPAN

Measuring Instruments:

(1)

(2)
(3)
(4)

for 10 - 30 MHz, 4 mwhip

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

Test Results:

Interference levels to the respective antenna were measured at 2 m from the radar which
was put in OFF, STANDBY, TRANSMIT conditions., and found within the specified limits.

RF Vector impedance Meter, HP 4815A
Spectrum Analyzer, ADVANTEST TR4172
Spectrum Analyzer, HP 85668

Antennas,
for 14 k - 10 MHz, 6 mwhip
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Report no. : FLI 12-98-018

9.4.1  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 §880.217 (b) - 1)

Limits: for below 30 MHz, 0.1 uW/m at 1 nm (-20 dBuV/m}
for 30 to 100 MHz, 0.3 uV/m at 1 nm (-10.5 dBuV/m}
for 100 to 300 MHz, 1.0 nW/mat 1 nm (0 dBuV/m)
for over 300 MHz, 3.0 nV/mat 1 nm (8.5 dBuV/m)

Results: Interference was measured with the antenna located 2 m from
the radar and converted to levels at 1 nm. Thereis no spurious
component exceeding the limits.

(Test data are shown in ATTACHMENT 3)

9.4.3 Power Input to an Artificial Antenna (FCC Rule §80.217 (b) - 2)
Limits: for below 30 MHz, 400 uwW
for 30 to 100 MHz, 4,000 uW
for 100 to 300 MHz, 40,000 W

for over 300 MHz, 400,000 uW

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

P . W S 3 o ]
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Report no, : FLI 12-98-018
MEASUREMENT OF IMPEDANCE OF TEST ANTENNAS

ZSWR R.COEF PHASE IMPEDANCE < NORM. >LOR C

REF -33.9 dBm ATT 10d8 MKR 4 10.00204 MHz

4.88 660 m 27° 2.1802-/2.280 140 pF

PH-COR R=2.18x50 = 10902

PHASE  OFFSET C=140pF

1132
3095

RBW

300 Hz
vVBW

300 Hz

SWP 100 m$ CENTER 10.0000 MHz
SPAN 10 kHz

ZSWR RA.COEF PHASE IMPEDANCE < NCRM, >L ORC

AEF -35.0 dBm ATT 10 dB MKR3  27.500 MHz

234 402 m -35°

MARKER 3
27.500 MMz

RBW

300 Hz
VBW

N7

(=

SPAN 2.0 kHz

SWP 200 mS ER 27.50 MHz

e e e S L EED
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MEASUREMENT_OF IMPEDANCE OF TEST ANTENNAS

Z5WR R.COEF PHASE IMPEDANCE < NORM. >LORC
REF -33.7 dBm ATT 10dB MKR 7 150.00 MHz

2.69 458 m -24° 2110Q-j990Q  52.5nH

MG-COR PH-COR
MARKER 7

150.00 MHz

RBW

100 Hz
vBw

30 Hz

SWP 500 mS
' SPAN 10 kHz

ZSWR R.COEF PHASE IMPEDANCE <« NORM. L OR C
AEF -35.1 dBm ATT 10 d8 MKR 1 450.00 MHz

416 612m -68° §890-j1.23mN 5.68 pF

MARKER 1 C =35.68 pF
450.00 MHz

RBW

100 Hz
vBw

J0Hz

SWP 500 mS CENTER 450.0 MHz
SPAN 10 kHz
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12 OPERATOR’S MANUAL INCL. CIRCUIT DIAGRAMS (FCC Rule §2.983)

(See separate covers)

-nano 5k nfs58 _
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ATTACHMENT 1

[ TEST DATAFOR ]
1. Spurious emissions for 0.125 nm Range:
13:19:88 AUG 27, 1998 _
L -1.78 dSa HKA 81 FRQ 3.411 3 GHz Ref. level: -1.7 dBm
ATTEN 18 48 -1.70 dBa
18.88 de/g1v FR-1525HKI {TX-8 A ASNH
h'\,“ POS K Emission limitations:
&8 4 — (a) 25 dB for 50 to 100 % of
3sd—— il W the authorized BW (100 MHz)
I '?\,\‘ (b) 35 dB for 100 to 250 % of
v P the authorized BW (100 MHz)
HWM%
Ei witt Fil
CENTER 3,410 6 0F: SFAN 509.9 WAz
*RB L.98 MHz +V8 1.9@ MH: »57 5.98@ sec
@] 17:28:56 AUG 27, 1998
-1.70_dBe HKR 81 FRQ 9.418 GH2
ATTER 18 dB 27.97 dBa
10.88 dg/qiv R-15@5HK3 rx-a.lgasnn
POS [PX
i
h Emission fimitations:
/ «——(c) 43 +10jogPm = 49,54 dB
e \ for more than 250 % of
. bl —— i - the authorized BW (100 MHz)
i > With Filter N
START _5_00@ GAz TOF 12.50% BHz
*AB 1.88 MHz VB 1.80 MH: *ST 5,808 sec
18:11:26 AUG 27, 1338
L -1.78 dBa KR $1 FRQ 16.213 GHz
ATTER 1@ 4B 58.56d dBa
19.09 d8/0ly FR-15250K3 rx-a.Lesnn
POS |PK
Emission limitations:
«——{c) 43+ 10 log Pm = 49.54 dB
3 for more than 250 % of
" e e s T wftaden the autharized BW (100 MHz)
Eig. 1.3 With Eilter No. 2
12,588 Glz TOP 16.0 X
*RB 1.88 fHz  «VB t.2@ MMz

45T 5,808 gec
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18:57:57 AUG 27, 198F

L -1.78 dBw HKR %t FRQ 18.18 GH:
N=1t8 4g, 27 die
18.8¢ dgsqiv FR-1SE5HK3 [TX-8.125NH

POS JPK
CONVERSTON LOSS]
22.99 d8

Emission limitations:

«— (¢} 43 +10logPm = 49.54 dB
for more than 250 % of
A the authorized BW (100 MHz)
A

STRAT 18,80 GH: STUF 26,5 GH:
*RE 1.28 MH:  «UB 188 kH: *ST 3.088@ sec

19:25:20 AUG 27, 1998

L ~1,78 dia HKA #1 FRQ 37.55 GMz
K = : 51.34 dBa
18.88 dasgqlv FR-$525MK3 [TX-2 1 25NH

P05 [PK
CONVERSION LOSS
2%.89 dB

Emission limitations:

& {©) 43+10log Pm = 49.54 dB
for more than 250 % of
J t the authorized BW (100 MHz)

bt UL ALY

.38 GH STUP 90,60 GH:

z
*AB 1.08 MH:r  +VD 18@ kH: +5T 5.890 sec
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2. Spurious emissions for 0.5 nm Range:

1394

Ret, level: 3.41 dBm

[@ 13:28:18 AUG 27,
L 3.41 dfa MKR ¥1 FRQ 9.%18 @ GHz
ATTEN 22 4B A 3.411;3-
19,08 dasq1v FR-1525HK3 |TX-8.ENH
K o
L st Emission limitations:
|
-25d8
‘\W “~——(a) 25 dB for 50 to 100 % of
33d8 , A the authorized BW (100 MHz)
{b) 35 dB for 100 to 250 % of
Py ng_' the authorized BW (100 MHz)
Ei witt Ei
fFRTER 0.918 8 OR:z SPAN 5ad.A AAz
*R8 1.88 HHz VB 1.88 MH: oST 5.088 sec
@] 17:48:21 AUG 27, 1398
L 3.4 dia HKR &1 FRQ 9,359 GHz
ATTEN 28 4B [25.49 dba
10,28 dB/QIv R-159SHK3 |T%-0. 5NN
P0S [PK
£
A Emission limitations:
= <«—-{c) 43+ 10logPm =251.88dB
. A.L\ " for more than 250 % of
the authorized BW (100 MHz)
Fig. 2.2 With Filter N
STHNT 5.688 GA: TOF E.SEJ OHz
A8 1.88 HMHz VB 1.88 HH:z «57 5,888 aec
@] t8:13:26 AUG 27, 1938 :
[ 3.4 dBa HKA 81 FRQ 16.045 GHz
ATTEN 28 8 53.51 dBa
18 A9 dB/qly A-1525HK3 {TX-0 . BNy
PoS [PK
Emission limitations:
€ (¢) 43 +10togPm =51.88d8
Y AN el o il for more than 250 % of
- the authorized BW (100 MHz)
Eig. 2.3 With Fiiter No. 2
START {2,509 GOHz TOF 18.708 OGPz
U8 1.28 NHHz ST 5,808 sec

*f8 1,88 Mz
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[?:] 19:93:35 AUG 27, 1998
NL 3.41 dfe HKR %1 FAQ 18.16 GHz

= 6 46,11 dBw |
18.08 dB/0LY FR-15254K3 (TX-@.5NH
Fos [PX

CONVERSION LOSS
22.98 dB

Emission limitations.

< {c) 43+ 10logPm =51.88dB
for more than 250 % of
the authorized BW (100 MHz)

L
PRI Y % I Y N RIT
£ With Filter N
ITART 16.99 GH: §TOF 26.50 GHz
*RB 1.08 MHz  *UB 198 kHz *5T 5.886 aec
[@] 19:29:@8 AUG 27, 1996
[ 3.41 dBm HK] =1 FAQ 38.48 GHz
N=10 40.57 dba
18.08 dR/01Y FR-1525HK3 [T%-8. 581
POS IPX
CONVERSTON LOSS
24.80 dB o
Emission limitations:
«— (c) 43+10logPm =51.88dB
for more than 250 % of
L the authorized BW {100 MHz)
1 u " P [ " "
Fig. 2.5 With Filter No. 2
TART 25.38 CHz STOF 90.48 OH:

+RE 1.80 HHz VB 188 kH:z +5T 5.008 sec
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3. Spurious emissions for 0.75 nm Range:

@] 13:38:16 AUG a7, 1998 ' Ref. levei: 9.36 dBm
[ 9.35 dBa HKA #1 FAQ 9.418 B GHz
ATTER 28 48 9,3 dBa
1.8 desAIv R-1525HK3 rx-a.apsun
: f POS [PK o
Emission limitations:
-35d8 bk
ey HAN “~~—(a) 25 dB for 50 to 100 % of
\ the authorized BW {100 MHz)
b L (b) 35 dB for 100 to 250 % of
g 4"\ the authorized BW (100 MHz)
M
Ei Wi il
TERTER J.918 @ GA: SPAN 588.9 Az
sAE 1.08 MHz  +UB 1.8@ HH: 3T 5,088 sec
@] 17:52:37 AUG 27, 1998
_ #rg.agadz; HKA_ 81 FRQ 35339 ggz
A . n
1A.08 d8/O1y FR-iSiSHKE Tx—a.ksna
703 [PX
l Emission limitations:
f & (¢} 43+ 10logPm =52.87 dB
/ for more than 250 % of
SR RS APV DS [ DU VR VU o the authorized BW (100 MHz)
Ei With Eilter N
TTART 3. 308 ORz TOF 17.580 GAz
AP 1.88 WH: B 1.88 HHz *57 5,989 aec
[@ 18:16:54 AUG 27, 1998
L 9,36 dBa MKR ®1 FRQ 16.742 GH:
ATTEN 2@ d8 53.97 dBa
18,28 dB/OIV FR-1525NK3 Tx-u.'zsrm
POS [FK
Emission limitations:
< (c) 43 +10logPm =52.87 dB
for more than 250 % of
e g SN Mt AAMRO Sutettne SRR nd il the authorized BW (100 MHz)
Fig. 3.3 With Fil
START 12.500 CH: TOF {8,000 GH:

*A8 1.8@ MHz  «UD 1.08 NH: *5T 5.00Q sec
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CONVERSION LOSS

@ 18:32:31 AUG 27, 1998

L_9.36_dBa MKA «1 FAQ 18.18 GH:z
N =16 ‘4.0 dBa
18.08 d8sCGlv R-15¢5MK3 TK-BJZSHH

POS |PK

¢2.99 dB

-

STRAT {H.3@ COH:

*AB 1.88 NMH:

*U8 188 kiH:z

19:33:15 AUG 27, 1996

$TOP 36.58 OH:z
*3T 5.888 sec

CONVERSION L0SS

L §.36 dim HKR #1 FRQ 37,35 GHz
N = 48.7% dBm
108.88 48/01Y FR-tSPINK] |TX-B.75HN

POS [PK

24.8¢% d8

i

START cb.0#d GHz

sfB {.88 NHz

*U8 198 kH:z

STOF @, GHz
*57 5.898 sec

Emission limitations:

(c) 43+ 10log Pm =52.87 dB
for more than 250 % of
the authorized BW (100 MHz)

Fig, 3.4 With Filter No. 2

Emission limitations:

<—(c) 43+10log Pm = 52.87 dB

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

Fi With Filter No. 2
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4. Spurious emissions for 6 nm Range:

@ 13:47:41 AUG 27, 1938 Ref. level: 13.7 dBm
L 13.78 dBa MKR #1 FAQ 9.418 G GH:

ATTEN 32 48 13.711:*3.
19.00 d8s01V FR-1585HK3 |TX-BN
POS Emission limitations:
-25dB
MJ ™~(a) 25 dB for 50 to 100 % of
3548 AN the authorized BW (100 MHz)
7 i \(b) 35 dB for 100 to 250 % of
o 1, the authorized BW (100 MHz)

i Without il
TENTER 3.418 B GHz SPAN 508.d AH:
sRB 1.84 MHz  +UB 1.8@ MHz 5T 5,880 sec
@ 17:5%:24 AUG 27, 1998

13.70 dBa HKR 1 FRQ 9.418 GHz
ATTEN 38 4B 2d. 19 dbw
10. 08 d8sq1v FR-1525HK3 |T%-6N

P05 [FK
‘I Emission limitations:
<—(c) 43+ 10logPm =53.31dB
bt o bt ttndrcop for more than 250 % of
the authorized BW (100 MHz)

STAAT 5,828 GH §TOP t2.500 OH:

. 1
*RE 1.88 MHz VB 1.00 MH:z *ST 5.808 aec

@] 18:19:18 AUG 27, 1398
L1

3.70 dBm HKR 1 FAQ 165.988 GH:
ATTER 3@ 4B 43.94 dBw
18.88 dB/fIv A-1325HK3 |TX- 6

Pas |PK

Emission limitations:

<« —(¢) 43 +10logPm=53.31dB
o . = S W for more than 250 % of
the authorized BW (100 MHz)

Fiq. 4.3 With Fil

START {2.50@ ﬂjl-lz TOP 10, UHz
*AB 1.2@ NHz  +vB 1.84 HH:z +§T 5,000 sec
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13:87:27 AUG 27, 1998

Emission limitations:

—c) 43 +10logPm =53.31 dB

£13.78 dBn KA 81 FRQ 1B.82 GHz
N =tb 16.29 dBa
10,88 d8/Q1Y FR-1585HKI [TX-6HH
POS |PK
CONVERS JON LOSS
22.99 dB
1
dna L _uL st FPS N P

START 18.d@ Gh:

s88 1.08 HH:

*UB 188 kH:z

AUG 27, 1938

ST0P 2b.38 GHz
+5T 5,868 sec

[@] 18:37:31
L 13.78 dfs

HKA #1 FRQ 37.3Y4 GHz
k]

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

i 4 Filter No. 2

Emission limitations:

(c) 43 +10logPm =53.31 dB

N = 4.5 dfm
18,088 dB/q1v FR-15251K3 |TX -GN}

pOS [PK
COMVERSION LOSS
24.8p d8

- <

1 ]

e AL -~ - "

5TART J6.5H (Hz

*RB 1.88 HHz

B 188 kHz

STOP 48,84 GHz
+57 5.0888 sec

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

Fiq 4.5 With Filter N
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5. Spurious emissions for 12 nm Range:

15:43:44 AUG 27, 1938

_ Ref. level: 14.96 dBm
C 14.96 dBa MKR 1 FRQ 9.489 Y4 GHz
ATTER 30 B 19,9 dBa
18.08 dosq1v FA-1525HK3 TX-IELH
FOS [PK
Py Emission limitations:
3548 nfd \ \ (a) 25 dB for 50 to 100 % of

the autharized BW (100 MHz)
A 1" ™~ (b) 35 dB for 100 to 250 % of
:/“' WA A the authorized BW (100 MHz)

Ei Without Eil

ENTER J.489 ¥ GHz SPAN SHA.Q Hhz
«AB 1.98 HHz +UB 1L.88 HHz +ST 5,968 sec

17-5%:87 AUG 27, 1938
L 14.96 dés

HKR 81 FAQ 9.41@ GH:
ATTER 34 48 14.18 dBa
18.88 da/glv FR-1525HK3 Tx-1aLn
FOS [PK
Emission limitations:
< (¢) 43 +10log Pm =54.97 dB
e — e for more than 250 % of
the authorized BW (100 MiHz)
Ei > With Filter No.1
START  5.088 GA:

. T0F 12,980 GH:z
«RB 1.B@ MHz =V8 1.89 NH:z +5T 5.880 sec

18:21:58 AUG 27, 1998
L 14.96 dBm NKR #1 FRQ 16,735 GH:
ATTEN 38 4B

44,89 dBa
18.88 dB/CIV R-192SNK3 |TX- 12NN
PQs PK

Emission limitations:

" « (¢) 43 +10logPm =54.97 dB
v for more than 250 % of
the autharized BW (100 MHz)

Fiq. 5.3 With Filter No_ 2

START 12,588 GHz STOP 19,800 GH:
*RB .82 MHz  +VB 1.@@ HH: ST 5.200 sec




BOTE

13:12:81 AYG 27, 1938

Emission limitations:

< (c) 43+10logPm =54.97 dB

L {4.96 dBm HKR #i1 FRQ 18.82 GHz
N = |8 37.44 die
10 09 da/qtv FR-1585MKI 1¥X-12NN
POS [PK
CONVERSION LOSS)
22.90 48
1T L i RN
STAR 19,80 GH: SigP d6. bHz

sAB 1.86 HHz 2B 18& kHz

19:48:53 AUG 27, 1338

*5T 5.940 sec

L 14.96 dBa HXA »1 FAQ 38.48 GH:
N=~8 32.3d dia
18.80 dB/0IY FR-15@SHKT |TX-12NR

POS [PX
CONVEASION L1053
24.8Y d8
4
- b — Ardaroan ———
ST0P q0.40 OHz

START cb.3@ GHe
*AB 1.8@ MHz  +UB 1@8 kH:

«5T7 5.008 sec

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

Ei With Filter N

Emission limitations:
<«<—{) 43 +10logPm =5497 dB

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

Ei With Filter N



LABOTECH

6. Spurious emissions for 96 nm Range:

15:56:36 AUG 27, 1938

7,

Ref. level: 17.43 dBm

7.43 dom HKA ¢1 FRQ 3.489 4 GHz
ATTEN 38 48 | 17.1:13-
18.89 d8/QIv FR-1323NKD ”,‘,;,555,,','( Emission limitations:
-25d8 <—(a) 25dB for50to 100 % of
the authorized BW (100 MHz)
3348 N <——(b) 35 dB for 100 to 250 % of
/Y L\ the authorized BW (100 MHz)
N W,
™ — Fig. 6.1 Witt Eil
TENTER 4.483 9 6A: SPAN 580.9 Af:
«RB 1.88 MHz  <UB L.B2 HHz 5T 5.808 sec
t@:@1:42 AUG 27, 1998
[ 17.43 dBm MKR #i FRQ 9.418 GHz
ATIER a8 d8 12.8q dia
10.89 dgsq1v A-1525HK3 |T%-96NH
P03 PK
Emission limitations:
(c} 43 +10log Pm = 54.94 dB
& for more than 250 % of
" eld i the authorized BW (100 MHz)
Eiq. 6.2 With Fitter N
AAT 5.889 GAz STOF 1Z.508 GH:
sRB 1.03 HHz V8 1.8@ MKz «§7 5,00 sec
@] 18:956:29 AUG 27, 398
17.43 doa BKA 8t FRO 16,935 GH:
ATTER 38 qB 43.41 dBn
1p.98 da/qQiv FA-1525MK3 “‘SEFH
POS [PX
Emission limitations:
<——{c) 43 +10logPm =5494 dB
R ST SRR SRS S Py PR, VPG DY .for more than 250 % of
the authorized BW (100 MHz)
Eiq. 6.3 With Filter No. 2
STANT 12.388 GH: STOF {9,998 OH:
sRG 1.08 MHz  «UB 1.@8 NHz +ST 5,889 sec



LABOTECH

@) Lo:15:58 Aue 27, 1330
(17,43 dBa

Emission limitations:

< {c) 43+ 10logPm =54.94 dB

for more than 250 % of

the authorized BW (100 MHZz)

Fig 6.4 With Filter No. 2

HKR #1 FRQ 18.82 GHz
—¥# D
19.88_d8/q1v R-159SMK3 {TX - 6hH
CONVERSION L0SS il

22.9¢ d8
PO PR W VU 2 B X RN
START 18,89 Oz STOF 26,
*AB 1.00 MHz  +UB 1A &Kz Hi

19:48:37 AUG 27, 1998
43

*57 5.08@ sec

AL 17.43 dBa HKA 1 FRQ 37.5Y GHz
N = 38.34 dbm
18.80 dB/QLvV FA-1989HK3 |TX - 96MM

COMVEASION LOSS

2405 |PK

24.8@ dB

Emission limitations:
&—(¢) 43+ 10logPm =54.94 dB

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

Fiq 6.5 With Filter No. 2

START d6.538 GHz
*AB 1.88 HHz VB 109 kH:

STEP 4@.69 GH:
57 5,088 sec
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ATTACHMENT 3

1.

[ TEST DATA FOR
Harmfui Interference to Receiver

(Band ; 14 kHz - 490 kHz)

1@8:23:44 S5EP 3, 1998

L 109,493 dauV
fHTTEN @ o

]

18.80 dB-/QIV

FR-1525HK] OFF
05 [PK

nw .[LAAN

STAAT  14.d kHz

STOF 994,19 kH:
*RB 3.96 kHr +«U3 1B.Q kH2 *5T 1.089 sec
@] 19:28:58 SEP 3. 1998
109.98 dBuy
ATTEN 4 d
18.49 d8-giv

FR-1535MK] ST-B
POS JPK

I Sadenibasimete

STRET 14,8 kKz
*AB 3.88 kHz «UB 1B.B kHz

18:31:98 SEP 3, 1998
139.88 dBu¥
FATTEN 0 dN

STOP 498,18 kH:
ST 1.041 ssc

18.00 d8/dqiv

FA-1525HK3 rx-qﬂ
FUS PK

PR P P

E[HB BELE: B

STOF U90.9 %Nz



TECH

(Band : 490 kHz - 5 MHz)

1@:42:38 SEP 3, 1994
L 10@.3@8 dBul

#ATTEN @ d

19.80 dg/q[v FR-1525HKY OFF
205 JPK

o

mm——
——
—

A\ .

S

STHHT %3¢ kHz
*R8 38.@ kHz VB 189 kH:

[@] 18:46:83 SEP 3, {934
1

STUF 5.49d M4z
+3T 1,880 sec

3800 dBuy

FATTER @ 4 )

19.88 d8/gtu FR-1§25nK] $7-8
POS PX

i opBHO

START 958 Az
*AB J4.8 kHz  +UB 1BE kHz

{B:48:18 SEP 3, 1998
199.44 d8uY

3 R LLBGLE
*37 1,888 sac

3
19.89 48/Q1V FH-t£ESHKZ TX-HEHH

PaS |PY

\

—

|
N
]

aﬂ%mmﬁﬂm

STRRT 9308 kH:
*AB 30.8 kHx VB 148 kH:

STUP 3.d4d HH:
*5T7 1,848 gec



LABOTECH

(Band : 5 MHz - 10 MHz)

@13:35:35 SEP 1, t394
L1

A8.088 dAuY
eAT{EN B d
19.88 d8/4fY FR-15251K3 OFF
P4OS [PK
L\
A LA“ \w

Fw_ﬁ

“START 50800 AH:
sRD 108 kHz  +V8 382 kH:

13:13:29 SEP 1, 1334

TOP 14,884 HHz
«5T 1,289 gec

199,88 dBuy
13.08 d8/qIv Fi-15258K3 sr-sk
P35 [PK
s

NI A

S5TART  3.H@d HHz
*RE L8@ kH:2 *Ud 388 kH:

l@ 13:13:22 SEP 3, 1998
|

TOF (4. 868 AHz
s57 1.308 sec

28,98 dBul
FRTTEN @ a4
18,88 4801V FR-1525MK] TX-4BNH
Fa3 PK
SYRAT 5. 209 ARz TIF 19,900 Az
A3 188 kHz  +¥8 308 kHz +ST 1.00@ sec



LABOTECH

(Band : 10 MHz - 30 MH2)

@13:‘”:33 SEP 3, 1998
1

10.80 dBuv
sR{(:E 4 d
194.49 48/Q1¢ FA-1535HK3 OFF
POS [PX
A A
R A T
"START [E.0% Az ST0F J0.99 fif:
sA3 188 kH:z YR 18@ kHz o§T 1,899 sec
13:58:27 SEP 3, 1998
L 180.00 dBuY
sATTeY d d
td. 44 dB/qIv FR-1525HK3 ST-B
ROS |PK
MM-—*J "'YA ' l-.-A-‘ —'%
“SIART  1d.00 HH: TP W, 1
A8 188 UH: *UR 380 kH: o587 1.900 sec
%] 13:54:43 SEP 3, 1998
120.499 dBul
=RITER @
19.88 do/glv FR-1525HK3 TX-4YBNH
pOS [PK
e e i!J‘H‘ihii::
START [H.8% BH: STOF J8.08 HN:

A8 188 kHz

Ul 199 “H:

+57 1.008 sec



LABOTECH Report no_ FL112-98-018

{Band : 30 MHz - 100 MHz)

[@ 14:28:28 SEP 3, 1990
180.08 dBuv

LATTER 18 ﬂs
18.88 d8/0Iv FR-l#gSHK' QFF
P05 [PK

Ao tvanlh fUUUle

ook Adanpasis
STRAT 1000 HA: STOP 130,88 Tz
1R8 388 kHz  +UB 188 kH: +5T 1.88@ sec

14:23:29 SEP 3, 1398
L 12@8.808 dBu¥

FATTER 18 48
14.0¢ d8/QIv FR-1525MK3 ST-B
PQS [PK
ey amaruss sy U- A
START J0.4d MAH: TOF 13d.08 AA:
*A 388 kH: Y8 388 kHz +5T 1.098 gec

[@mas:aq SEP 3, 1998
L 129.88 dBuV

=ATTER 18 4B
19.88 4801V FA-1525HK TX-4BNM
POS PK

v | '7 e .‘*_:_l-_ i U_m‘ iy

“SYRRT J8.0W fH: Tap L RLE
“RB 1B kH:z UG 308 kHz +57 1,000 s3mc



LABOTECH

(Band : 100 MHz - 300 MHz)

2,

14:56:91 SEP 3, 1394
39.88 dfyV

FRTTE
0.8

k 18 g8
i dBsqly

FA-1525HKY OFF

POS |PK

{ I i || II

[l UL MU wd | L

oThH

190.8 nH

z
A9 388 kHz +UB 308 kH:

g@jxs:aa:aq SEP 3, {998
Lt

19.08 dBuV

STOP J89.9 fiH:
#5T 1.048 sec

FATTEN 19 48
19,49 da/giv

FA-L52SHKT ST-BN

POS |PK

na re

)

IR N

START 139.3 HA

z
sAB JA€ %H:z *U8 388 kH:

@] 13:943:36 SEP 3, 1338
L i

1. 80 dBuY

STOF JA0.9 HH:
s5T7 1.09d sac

FATTER LB

19.89 d8sQ1v

q8

FA-1525MK3 TX-HkNH

POS PK

ki

STAAT  thd.d AH

*A8 30@ kH:

1
Wi 388 kH:

5TOP T4 #H:
«5T 1.3@8 sec




BOTE

(Band : 300 MHz - 1 GHz)

@] 15:591:86 SEP 3, 1338
L1

19.48 dBuV
»ATTEN 18 4B

13,00 d8/01V FR-1h2S4K3 OFF

POS |PK
i
AR Y A
STHA .8 HKH2 STOP L.488 GHz
*RB 388 kH: «JB 384 kH:

15:93:26 SEP 3, 1998

L 189.98 dBuV

+57 1,204 sec

#ATTEY 18 ¢B
18.89 d8/01v FA-t525HKY ST-8
POS |PK
|
STHA .4 HHz STOP t.33@ B GH:
*RB 349 &kH: +UB 388 kHz

ot
L 18

CATTEN

5:58:31 SEP 3, 1994
d.88 dBuyY
18 4B

257 1.9280 sec

18.89

da/qiv

FR-t525HKY TX-4ANM
POS {PK

al

STHA __iﬁJ.ﬂ HHz

‘R 380 k

L} *UBR 388 kH:

STOF t.6d@ A CH:
+57 1.0808@ sec




2. Electromagnetic Field

(Band : 14 kHz - 490 kHz, Limit at 1 nm = 0.1 pV/m = -20 dBrV/m)

13:25:41 SEP 3, {348
L 108 @@ dBuY
AITEN @ d
ta.88 dB/QIv FR-1§dSHK] OFF
Fes PK

Ny
W ST

TR T i AN
START 1%.4 kHz STOP ¥99.8 kH:
*AB 1.88 kHz VB 10.8 kH:z ST 1.288 sec
@ 1d:28.58 SEP 3, 1998

, ]
-thé lBEEgEdBu - 255{BMV_/M
18.89 d48/GIV FR-1325MK3 ST-B
POS PK

. A A

Vit
Wa._l;.

START 19.@ kH: STOF 498.8 kH:
*AB 3.89 kHr  +UB 18,8 kH:z +3T 1_B82 sac

18:31:88 SEP 3, 1998

188, 80 48 - 24485 m
19.98 ¢8.01v FR-1525HK3 TX-4BNN

205 |PK
I .
1

START I9.9 LH: STOF 496.0 %Az

A8 .88 kHz  +UB 18.8 kH: ST 1.680 sac



LABOTECH s Labotech omnatons)

(Band : 490 kHz - 5 MHz, Limit at 1 nm = 0.1 uV/m = -20 dBuV/m)

@] 19:42:38 SE? 3, 1998
L1

9d.08 dBuey
vATTEN o d
18.88 gB/01u FRA-1523HK3 OFF
POS |PK

JTRRT 999 LRz S1UP 3,44 RH:z
*RO 38.8 kHr  +VB 188 kH: »ST 1,990 sec

REF. (BN /m)
100 - =626 0 $MH2)
(31 )
e ( $/1HZ)

18:46:93 SEP 3, 1938
L 190.38 dBuv

10.80 d8/0T~ FR-15251K] sr-alr o0 - G6
POS [PK /06 - 58

LEI Y

i —— = B —J—C’D{B);v"‘-

it

—TART T e STOF 5000 AN;
*f8 39.9 kH: U8 198 kHe 25T 1.009 sec
18:48:18 SEP 3, 1998 REF. (dBuV/m)
{%éaa.aa dBuy oo 15636 (0 &MHa)
19,24 dg’ ea-1hasnkd Te-vamn | 00 6= #( 3r1Hz)
FOS [PK J00- 38z 1> $MHz)
\
\____
A T —s0dB iV /m

il
Il
I\

—1
e
—

%MMM

STOF 5.083 HH:
ST 1.0280 gec

STRRT 138 LH:
*A8 30.9 kH: «UB 108 ki:z



(Band : 5 MHz - 10 MHz, Limit at 1 nm = 0.1 pV/m = -20 dBuV/m)
@] 13:85:35 §EP 3, 1998
138,88 dguy
CATTEN @ d§
18.89 de/g1y FR-1525HK3 OFFJ__
PGS PK
FYAY
A |Ajr’ ‘w
AT
STAAT 5. 000 ANz TIF (3.908 #H:
RS 198 kHz  sUS 38R kH: +ST 1.888 sec
13:18:29 SEP 3, 1998 ' REF. (2B4V/m)
- 189,494 ddu¥ !00‘8?: /)—(S-MHIE>
18,88 da/gIy FA-1§250K] ST-8 | s00-33 =17 (7HHR)
03 Pk 106-78= 22 CroMHz)
S yodBuIn
Py
MKW&W‘HM W
TTART 5. 00% ARz , TOF 19,808 ARz
+38 188 kH: U8 308 kH: o5T 1.808 asc
13:13:22 SEP 3, 1998
120,08 diuy Joo- 88 =72 ($HMHz2 )
?TE :ag 1y FR-t§25nKd TX-4BNH | /00 - FI= /7 (7HH2)

as [PX /00-?5’:.1)- (/0””& )

- -A—OdBj-‘V/"‘

START 3. LLLF] T0P {9.088 HH:
'8 10@ kN2 «y8 380 LH: *ST 1.008 sec



LABOTECH Repart no. - FL1 12-98-018

(Band : 10 MHz - 30 MMz, Limit at 1 nm = 0.1 uV/m = -20 dBuV/m)

13:44:38 SEP 3, 1338
L 19688 dAuy
HiTEg d d
1a.9¢ d48/Q1Y FR-1525HK3 OFF
POS PX

D D W O N

STERT 14, 1 STOF J0. 00 HHz
sRE 188 kHz +y8 3088 kH:z +37 1.888 sec
@] 1.?56:2; Ussp 3, 1938 REF. (ABAT/a)
188. g po- 78 =22 (r0MH2)
FAYTER @ 9§ !
18.8¢ dg/q1v Fn-xk_zsnx' sr-gk jo0-po= 30 (s0HH)
POS [PX /00-672 33 C(301Hz)
—
_0dBuT/r
petn g widegysp gl it Dl .—'%
“START  1d.99 fAz 3T0F 3830 ARz
sRB 18@ kHz  +UB 398 kH: ST 1,888 aec
@lll:;sé;:tguusm 3, 1498 REF. (dBuT /)
RATTER & o 100-08 =22 (,oMHL)
13.88 dAsdIv FR-1325HK3 H)sq?:?(n 100- 00330 (Lot )
100 - 6Pz 33 (0/Hr )
-—-—_-_-"‘-r—-—-_________‘
-_LOc(l%;iiﬁZn

T T o as s vgaaupidwdnui‘hﬂ"hhﬁz

oIART 18, 1 5TO0F 39,48 Az
+RB 0% kH: Ul 388 kH: «37 1,080 sac



ABOTE

(Band : 30 MHz - 100 MHz, Limit at 1 nm = 0.1 uV/m = -10.5 dBuV/m)

14:28:48 SEP 2, 1998
L 190.98 dByv

gl 18 g8
13,80 d48/07V FR-1%3SHK] OFF
rOS PX
i N |
START 36,88 NH: YOP 128,90 fiflz
*A8 398 kH: «Uf 388 kH: +5T 1.800 sec

14:23:2@ SEP 3, 1938

1 188.88 dBuY
*A 1# aB

18.88 48/01y Fa-1525nk3 $7-8

05 X
e _hl

R O OO O O O T
"START 18.0% RR:z THF (90.88 HAz
*RB 368 kHz +y8 308 kHz +ST 1,088 sec

14:25:24 SEP 3, 1398

109,88 dBuY
FATTER (@ 4B
iA.90 48-41v FR-1525HK3 TX-4RHH
05 [FK
i 1
e sndedo i mntlionrise du,
TTART 16 z TOF XL RLE
*A8 380 Hz +08 388 kHz «5T 1,808 sec

REF. (dByV/ne )
j00-46/7=39

— /g?.SlﬁQJ;V/&L

REF (dB,uV/M )
100-6/237%

—V/O\S-d(ZQ;fV;AH



_._u_L-LAB ECH Reportno. : FLI 12-98-018

(Band : 100 MHz - 300 MHz, Limit at 1 nm = 0.1 wV/m = -0 dBuV/m)

R@m:s&:n SEP 1, 1398
L 108.38 dBuY

FATTER 18 8
18.08 48,41y ra-1kasnid 0FF

POS [PK

At |
N LPRR YW 11111118 'S SR

STRAAT 1A8.4 HH: STOP 3dd.d NHz
+AB 308 LH: U8 388 kH: +5T7 1.28Q sac
15:@8:24 SEP 3, 1948 e
’ REF.(dB '
S oo X
10,88 48/01V FR-1525HK] ST-B
BOS |PK
o A BN /m
Aot BULIVITE THE LNIT ARE 7
EXTERNAL NOIBE OR SIGNALS,
NoT FRoM RADAR.
START 1d0.d Mz STOF 340.9 RH:
+AB 388 kH: 8 380 kH:z »37 1.088 sec
@!S:S:SE SEP 3, 1994
L 1080.88 dBuV
=ATTEH 1@ dB I L
t@.98 dB/019 FR-1525HK TK-‘EFNH
705 [PK
| Oé{ﬁiujj ”t
\ | 4L corpoNENTS Afﬂ"f
Ry THE LIMIT ARE K
EXTERNAL AOIFE OB SIGNALD,
NOT FRoM RADAR.
STRA 184,49 HH STOP 38@.8 MH:

]
*AB 388 WkH: W 38Q kH: +§5T7 1.2@Q sec



(Band : 300 MHz - 1 GHz, Limit at 1 nm = 3 pV/m = -8.5 dBuV/m}

%@15:51:95 e 3. 1938
Lt

38 89_d8uy
CATTEN 18 g8
19,08 da/d1v FR-1L§2SHKT OFF
P05 [PK
L
i) ) | P RN
STAK .0 ARz 5TGP 1.00d @ Gz
‘AB 399 kHz  +UB 388 LHz +ST'1.808 sec
q@aj {5:95:26 SEP 3, 1998 ‘ REF. (BN /)
AT - ro0-§9.8= 0.5
18.d8 d8/01u FA- 1 25K sr-gk
515 PK
9.5dBuV/n

*.uinal.aﬁe&zsuLlhﬂmeé!aﬂdbﬂsa

START 3099 A STOF 1. THz
+RB 380 kHr  +U8 388 kH: +ST 1,200 sec
@J;g:it USEF 1, 1398 REF. CaBoV /)
;94 u
GATTEW 18 g8 100 -89 8= 4o.§
19.98 desdiv FR-1525HK3 TX-48Nt
P05 [PK

2. $dB UV /m

START 389.9 fAHz STOF (.88 3 Oz
R 88 kHz U8 208 ki 5T 1,899 sec



LABOTECH

3. Power Input to an Artificial Antenna

(Band : 14 kHz - 490 kHz, Limit at 2 m = -81 dBm)

@]aa:aq:n SEP 3, 1998
T 9.88 daa

=ATTEN 8 d

LW, EBTI

a . W7, K
U a TUT TV

LT3 Tk B e
LRALY Tt

POS [PK

AL

W‘J“ [VAV[ Y

v

Py Aol Py

v L 4 o

STRRT 14.8 kH:

sRB 3.84 kHz +VB 18.@ kHz

1@:37:54 SEP 3, 1998

L 8.98 dBa

S0P 438.4 kHz
«5T 1.808 sec

LN

-]
T

::sm_g-s-v—eL——i

P05 IPK

-8/dBm

ALL coMPONENTA A BoVE

THE LIMIT AKE FRoM

START 14.7 kH:

*AB 1.88 kHz U8 19.@ kH:

@lﬂ:'ﬂzﬂﬂ SEP 3, 1548
Le

B8 dim

T uie - EXTEANAL NDISE R BIGNALS,
NOT FROM RADAR.

SRTTEN 8 d .

£
™

AaUrd " [T dn B LT ENT]
T

L
T au—OuyY 4LV

503 PK

i

-E/dﬁm

ALL COMPONENTS ABOVE
s THE LIMIT ARE FROM

19.9 kH:z
*R3 1.88 kHz g {B.8 kHz

ST L8008 sec o rr DAL NOISE OR SIGNALD.
NOT FROM RADAR



Euruno Labotech International

(Band : 490 kHz - 5 MHz, Limit at 2 m = -81 dBm)

@13:58:22 SEP 3, 1338
.88 dBa

CATTER @ df
LB FA—t5a5HT6FF
FO% [PX
il
Nt A s
START T Wz STOF 5,900 AR
RE 38.8 kHz  «UB 108 kH: 3T 1.888 sec

%]13:55:23 SEP 3, 1998
28 dfe

“ATTEN 8 d
ti-3-df+414 i Y UL
POs {PX

v .
_B/dBm
[P LT ALL COMPONENTS ,;g/gvf )
THE LIMIT ARE Fi V
B 8.8 ke TeUR 180 ke st nggn e EXTERNAL NOISE oR S141vARE

NOT FRoM RADAR

%]msma SEP 3, 1998
8.80 dBa

FATTER @ df
o th gﬁw

- 5/ 22~
4 ) M

ALL COMPON ENTxSR/gf/IOVE
TR R T R stk

NoT FRoM RADAR.




LABOTE

(Band : 5 MHz - 10 MHz, Limit at 2 m = -81 dBm)
@13:35:5% SEP 3, 1398
L 0.20 dis
GATTEN 8 d 5
as o la A SRS OFF
POS PE
\ ) VAV
ol | N
TART 5.ddd fRz STOF (.49 fnz
AB 18@ kH:  »UE 328 kH: 48T 1.099 sec

13:30:26 SEP 3, 1938
§.88 dBm

RATTE a df

a A%EE!E- sf EL
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(Band : 10 MHz - 30 MHz, Limit at 2 m = -81 dBm)
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(Band : 30 MHz - 100 MHz, Limit at 2 m = -71 dBm)
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(Band : 100 MHz - 300 MHz, Limit at 2 m = -61 dBm)
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(Band : 300 MHz - 1 GHz, Limit at 2 m = -51 dBm)
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ATTACHMENT 4

3. RF Power Cutput

Model

Spectrum Analyzer
Oscilioscope
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

Modei
Oscilloscope

Step Attenuator
Step Attenuator
Crystal Detector
Directional Coupler
Dummy Load
Voltage Divider
Spectrum Analyzer

Type
71210C

TDS680B
5D364S
P6015
2100
436A
9481A
TR5824A
X5328
423B
84948
84958

Type
TDS680B

84948
84958
4238
5D364S
P6015
71210C

[ List of Test/Measuring Equipment ]

Serial no.
2927A02847
B030202
R94471
R05762

2410A19137
2349A39603
41940036
1441A00523
1822A24214
1510A07310
1350A04754
8411057

Serial no.
B030202
1510A07310
1350A04754
1822A24214
R94471
8411057

2927A02847

Mfr,

HP
Tektronix
Shimada
Shimada
Tektronix
Pearson Electronics
HP

HP
Advantest
HP

HP

HP

HP
Shimada

Mfr,
Tektronix
HP
HP
HP
Shimada
Shimada
Tektronix
HP
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6. Spurious Emissions at Antenna Terminal

Model

Spectrum Analyzer
Attenuator (10 dB)
External Mixer:
External Mixer:
Directional Coupler
Dummy Load
Notch Filter
Circulator
Bandpass fiiter
High Pass Filter

Type

71210C
8491B

11970K
11970A
5D364S

7. Field Strength of Spurious Radiation

Model

Broadband Rod Antenna

Biconical Antenna

Conical Log-Spiral Antenna

Type

M 85010-1
BlIA-25
LCA-25

Double Ridged Guide Horn Antenna :RGA-180

Horn Antenna:
Spectrum Analyzer:
External Mixer:
External Mixer:
Notch Filter
Circulator
Bandpass filter

71210C
11970K
11970A

MASL32#8

_____

Furunc Labotech International
Reportno. : FLI12-98-018
Serial no. IMAT,
2927A0847 HP
36122 HP
2332A00589 HP
2332A01187 HP
R0O5762 Shimada
8411057 Shimada
Microwave Associates
R9904 Shimada
..... Furuno
Serial no. Mfr.
0496 Advanced Electronics
2650 Electro Metrics
2886 Electro Metrics
EMD
Toshiba
2027A0287 HP
2332A00589 HP
2332A01187 HP
———- Microwave Associates
R9904 Shimada
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8. Frequency Stability
Model

Power Meter:

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

Type

436A
8481A
X5328
5D364S

PL-4E

9. Suppression of Interference Aboard Ships

Mode!

Spectrum Analyzer:
6 m Whip 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

Furuno Labotech International
R .. -

Serial no, Mft,
2410A19137 HP
2349A39603 HP
1441A00523 HP
R9425 Shimada
8411057 Shimada
1632712 Tabai Espec
Serial no. Mir.
2927A02847 HP
---- Furuno
-—-- Furuno
150M-W2UM Anten
Anten
2048A03354 HP
30690116 Advantest
2637A03642 HP






