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1.1
1.1.0

(b)

(d)
(e)
(f)

1.1.1

(1)
(a)

(b)

GENERAL INFORMATION

General
Manufacturer:

Model:

Serial no.:

Primary Function:
{c-1) Marine Radar:;
(c-2) GPS:

(c-3) Echo Sounder:

Power Supply:

Marine Radar
General
Function:
Discrimination

Range Discrimination:
Bearing Discrimination:

Minimum Range:
Range Scale:
Frequency Range:
Type of Emission:

Transceiver
Type:

Transmitter

Furuno Electric Co., Ltd.
Ashihara-cho 9-52, Nishinomiya-city, 662-8580 Japan
FRS-1000A

3381-0001

Marine Radar, GPS, Echo Sounder
(see subclause 1.1 for details)
Position fixing.

RX frequency: 1575.42 MHz

TX frequency: 50/200 kHz

TX power: 600 W (1 kW: option)
12 - 24 VDC

Search, navigation and anticollision

20 meters on a range scale of 1.5 nm
1.90° on arange scale of 1.5 nm

25 meters on a range scale of 0.25 nm

0.125/0.25/0.5/0.75/1.5/2/3/4/6/12/16/24/36 nm

Fixed frequency, X-band

PON

RTR-057
(contained in the Radar Antenna Unit)

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

Type of RF Generator

Magnetron Type:

Peak Output Power:

MGS223F  E3871 2 MAF1421B

4 kW nominal

-nanpd nfF52 _
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(3)

(b)
()
(d)

()

1.1.2

(b)

(d)

Euruno Lapotech International
[o] ; 12-98-

Trigger Voltage: Approx. +20 VDC positive
Receiver
Passband
RF Stage: 100 MHz
IF Stage:

Pulselength Short Middle Long
(MH2) 25 25 3

Video Amp. : 10 MHz

Gain (overall) (dB):

Overall Noise Figure (dB): 9

Sufficient to cause limiting, approximately 130
(typical)

Video Output Voltage (V): 3.6 V positive across 400 ohms

Features Provided:

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)

Antenna

Antenna Rotation ON-OFF Switch:

Not Provided.

Reflector: Printed array, 60 ¢m long
Radiator Type M1832
Length {cm) 60
Length (f) 2
Type of Beam: Vertical fan
Beam Width (between half-Radiator power points)
Radiator Type M1832
Horizontal 40°
Vertical 20°
Polarization: Horizontal
Antenna Gain:
Radiator Type M1832
{dB) 24.7

Attenuation of Major Side Lobes with respect to main beam:

Radiator Type

M1832
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Bange (nm) | Number of Bange | Bange Ring Interval (hm)

Bings
36 3 12
(e) Range Ring Accuracy:  Better than 0.9 % of maximum scale in use
or 8 m, whichever is the greater
f Overall Bearing Accuracy from Scanner to Display:
Better than 1 °
(9 Target Plot Facility: Simulated afterglow in low shade
(h) Heading Indicator: Provided, automatic alignment. Heading Line and Heading
Marker
{i) True Bearing Indicator:  Provided
1.1.4  Functional Controls
Range selector Tune (manual) EBL offset
A/C Sea control Anti-ciutter auto Power Switch
Heading line off Gain control Panel dimmer
Guard zone set/Audio alarm off Echo stretch MENU
Interference rejector STBY/TX Noise rejector on/off
VRM on/off Off-center (SHIFT) Trackball (VRM,EBL,GUARD)
Range set Zoom A/C Rain control
Target trail Brilliance (screen) EBL on/off
Navigation on/off Mark Brilliance TRU/REL/HU/CU/NU/TM
Range ring on/off Text Brilliance
ARPA function (option) Range ring brilliance

1.1.5 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
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Magnetron input pulse current

Magnetron input pulse current was observed across the wideband current transformer with output

voltage per ampere 1.00.

(90-10 % amplitude)

Pulselength Short Middle Long
gnu?f’eﬁtzg? nput 1 3 3.7 3.7

Efﬂs%e;’n‘ig}n(ﬂ;é) 0.072 0.263 0.746
2'3?92’22 g‘nﬁl)omu do)| 0065 0.120 0.150
Decay time (us) | 569 0.060 0.060

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:

90-10 % amplitude)

Pulselength Short Middle Long
Pulselength (us) 0.079 0.265 0.746
(-3 dB points)

Rise time (us) 0.016 0.040 0.042
(10-90 % amplitude)

Decay time (us) 0.064 0.060 0.060

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.

Pulselength Short Middle Long
Range scale (nm) 0.125 1.5 36

P.R.R (Hz) 2234.7 1257.0 566.5

Duty cycle 1.76 X 10| 333 X 10| 4.22 x 10™
Magnetron input, av.| 2.07 4.81 6.10

(W)

Magnetron input, 11.70 14.43 14.16

peak (kW)

Power meter reading| 0.0475 0.1118 0.1470

Euruno Labotech Interpational
Report nio, : FLI 12-98-024
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LABOTECH Euruno Labotech International

Report no. : FLI 12-98-024

4 MODULATION CHARACTERISTICS (FCC Rule §2.987)

4.1 FET Trigger Pulse

Tek IO 250M5/75 4rA1g:qs

H
B SRR R

-3

{

1

Fig. 4.1.1 Typical waveform of Trigger Pulse Scale: 5 V/div., 200 ns/div.
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Fig. 4.1.2 Test Point for Trigger Pulse
(in MD board (MD-9208) of Radar Antenna Unit)
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LABOTECH

4.3 Magnetron Output (detected):

4.3.1  Setup for Measurement:

Report no. . FLI 12-98-024

Dumimy Load

Directional 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 ].
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LABOTECH Furuno Labotech International

[ 12-98-

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.)

@15:55:5& OV 5, 1958
} -B.P »

R _#| FRQ 3. 412 I
-b. Ll
d8/01y RTR-RS57 |1X-
RUA

N
LiB

CERTER G917 T OF:z SPAR 18G4 TRz

shE 1.08 NHz  +UB 1.8B dH: »ST 5,088 sec

Fig. 4.4.1 For Short Pulse {0.125 nm Rang)

16157:58 NOU 5, 1898

y HKR 94 FR§ 9.
ATTEN an J§ X s
18, /1 / v ATY-A57 JTX-1.5HN
h
NN AYa\R

V Y VA
TENTEN 5,980 75 DAz ) 3
RO Y, EH NHz  sUB 1.88 MHz ST 5,088 sac

Fig. 4.4.2 For Middle Pulse (1.5 nm Rang)

@ 16:59:54 NOV 5, 1998

1.87 diw KKR B3 FRQ 9.488 B9 GHz
RTTES 34 dé 11, Ba
ie.89 48/QIv [ \ ATR-d57 T%-Q L

—
. el ‘\l\ﬂ‘

T
CENTER 5.9NW &3 oH:z .81 ARz
sRB 1.BE MHz  «UB 1.0E MHax 487 5.800 sac

Fig. 4.4.3 For Long Pulse (36 nm Range)
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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:

16:58:15 NOV 5, 1998

-6.11 dBm HKR #f FRQ 9.4i2 5 GHz
ATTEN 18 dB | -6,24 dba
1@.08 d8/41v ATR-857 |TX-8.4 2584

POS [PX

POHER BN ={ 551808 MH2 AN

CENTER 9.91i2 5 OH: SPAN 50d.8
#RB 1.60 MHz sUR 1.00 HHz 25T 5.808 sec

e

The test result is shown below.

Fig. 5.2 Measurement of Occupied Bandwidth

Occupied bandwidth = 55.000 MHz
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6.3

6.4

6.5

Report no, ; FLI 12-98-024

Test Conditions:

Radar Range Settings:  0.125 nm (Short}/1.5 nm (Middle)/ 36 nm (Long)

Emission Limits:
(a) Frequency Range (FCC Rule §2.997) : 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
100 - 250 % 9160 - 9310 M At least 35
9510 - 9660 M
more than 250 % 10k-9160 M ,
Atleast 43 + 10 log {5 (mean power in
atts
9660 - 40,000 M wats)
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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0 de

-10 dB8

-20 dB
= -30 dB
N =

9.3 9.4 8.5 GHz

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

N |

This filter is used to filter out the
high level fundamental signal to
T avoid damage to the analyzer.

Tapered Waveguide Tapered Waveguide

Fig. 6.5

10 GHz cutoff Waveguide

High Pass Filter Construction

0dB

r -10 dB,
I

j. -20 dB

/ -30 dB

Fig.6.6

8.0 9.0 10.0 11.0 12.0 13.0 GHz
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LABOTECH Euruno L abotech International

e, : -98-

Frequency removed from Frequency Emission attenuation

the assigned frequency (Hz) !mean power, dB!

At least 43 + 10 log 4o (mean power in
9660 - 40,000 M| watts)

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

78 Test Results:
As shown in ATTACHMENT 2, the field strengths of spurious radiation generated by
EUT  are found lower than the specified limits.

PR . ¥ . P Y P
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LABOTECH Euruno Labotech International

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 (fp): 9410 MHz

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

“Upper limit frequency of the authorized band", f(UAUBW) = fq + f(AUBW)/2 = 9465 MHz

“Lower limit frequency of the authorized band", f(LAUBW) = f; - f(AUBW)/2 = 9365 MHz

3) Assignable frequency bandwidth : 200 MHz (between 9300 MHz and 9500 MHz)
(FCC Rule §80.375 (d)-(1))

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

"Lower limit frequency of the assignable band", f(LASB) = 9300 MHz

4) Guard Band {f(1.5/T)) :

Pulse Type Short | Middle [ Long

Range Scale {(nm)] 0.125 1.5 36
Pulselength 0.08 0.30 0.80
(1Lsec)

Guard Band 18.75 5.00 1.88
f(1.5/T) (MHz)

Test Results:

Shown on Fig. 8.2.

(1) "Upper Tolerance Frequency measured (at - 20 °C)", f(U) = 9414.0 MHz

(2) "Lower Tolerance Frequency measured (at +50 °C)", f(L) = 9408.5 MHz
(3)-(a)

f(U} + max. f(1.5/T) = 9432.75 MHz < f(UAUBW) = 9460 MHz = f(UASB) = 9500 MHz
(3) - (b)

f(L) - max. f(1.5/T) =9389.75 MHz > f(LAUBW) = 9360 MHz = f(LASB) = 9300 MHz
So, both  are found within the specified limits.
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LABOTECH

9.1

9.2

9.3

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 () 0 R (9 ColL
(Hz)
6m 500.5 k 1Kk -90° 0 80 pF
6 m 1.992 M 1.25 k -86 ° 87.2 64 pF
6m 10.00204 M 158 108 140 pF
4m 275 M 95 83.5 128 pF
5/8 h 150 M 116.5 105.5 52.5 nH
1/4 ) 450 M 70.5 34.5 5.68 pF
Test Site: Rooftop of 6-story building,
Furuno Electric Company, Ltd.
Ashihara-cho 9-52, Nishinomiya-city, 662-8580 JAPAN

Measuring Instrument List:

See ATTACHMENT 4 [LIST OF TEST/MEASURING EQUIPMENT ].
(Instruments for mesuring antenna characteristics are listed below.)

(1 RF Vector Impedance Meter, HP 4815A

(2) Spectrum Analyzer, ADVANTEST TR4172
(3) Spectrum Analyzer, HP 8566B

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
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0]
ZSWR R.COEF PHASE IMPEDANCE < NORM. >L OR C
REF -33.9dBm ATT 10 dB MKR 4 10.00204 MHz

218Q-/228Q 140pF

R =218 x50 = 1090

4.88 660 m 27

PH-COR

PHASE  OFFSET = 140 pF
1732

085

RBW

300 Hz
VBW

00 Hz

SWP 100 mS CENTER 10.0000 MHz
SPAN 10 kHz

ZSWR R.COEF PHASE IMPEDANCE < NORM. sL OR C

REF -35.0 ¢Bm ATT 10dB MKR 3 27.500 MHz

2.34 402 m -35° 1.67 ) - j906 mQ 128 pF
R =1.67x50=8350

MARKER 3 C=128pF

27.500 MHz

RB8wW

300 Hz
vBwW

30 Hz

SWP 200 mS CENTER 27.50 MHz
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LABOTECH

1.

Reportno. : FLI 12-98-024
ATTACHMENT 1
[ TEST DATA FOR 1

Spurious emissions for 0.125 nm Range:

16:23:47 NOU 5, 1998 Ref. level: -6.55 dBm

-6.55 dBe HKR %1 FAQ 9.413 B GHz
ATTER 1@ 4B -6.59 dBa
18.08 dB/g1v RT1R-857 Tx-.l;esun

: POS [PK

il

—asanwﬂl
3548 '
™)

el

Emission limitations:

4—(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)
Ei L Wit Eil

z
sAf 1.88 HH2  «\B {.8B@ MHz

5T 5.0808 sec

“CENTER 9.413 { GHz SFAN SE.@ ARz
sRE 1.B@ MHz U8B 1.08 MHz ST 5.888 sec
11:49:15 NOU &, 1998
AL -6.55 dw HKR #i FRQ 9.Y18 6
ﬂTTE! 12 48 33, 3¢ dBa
18.26 dB/0IY RTR-857 [T%-8.225NN
POS [PK
} Emission limitations:
/k ¥~(c) 43+ 10log Pm =40.31dB
Nr for more than 250 % of
A o Ak e the authorized BW (100 MHz)
Eig. 1.2 With Filter N
STAR 5.Jﬁt Ghz STOP 12,580 BHz
*RB 1.08 HHz  =UD 1.8 HHz +8T 5.8808 sec
13:28:4989 NOV &, 1998
-56.55 dBm MKR #1 FRQ 17.526 Giz
ATTER 18 d8 3. 09 dBas
18.08 dB/QIv RTR-B57 [T%-0.}t 25NN
POS [PR
Emission limitations:
¥<(c) 43+ 10logPm = 40.31 dB
for more than 250 % of
R s Lol Ve _-...4! A the authorized BW (100 MHz)
Fig. 1.3 With Filter No. 2
START 12,588 G TOF 16,9009 OHz
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LABOTECH O ot g 11 15.58.554

2. Spurious emissions for 1.5 nm Range:

@15:33:59 NOV 5, 1994
I.|

Y7 dBm HKA #1 FRG 9.418 & GHz Ref. lavel: 4.47 dBm
ATTER 28 g8 4.91 dén
10.89 dB/0IV RTR-B57 [TX-1.ENH
POS [PK

Emission limitations:

-2odf
3548 ‘k ‘\(a) 25 dB for 50 to 100 % of
\ the authorized BW (100 MHz)
(b)

35 dB for 100 to 250 % of

o y,!! the authorized BW (100 MHz)

Fig. 2.1 Wit Eil
CERTER 4.41@ @ 6hz SPRAN 5@8.9 HAz
"AB 1.08 MHz +UA 1.@8 MH: 5T 5.889 sec
11:5t:17 NOV 6, 1998
AL 4.47 dBw HKR %1 FRQ 9.418 GHz
ATTER 2@ 48 23.77 dn
18,28 de/0Iv ATR-B57 [TX-1.6NN
POS [PK
Emission limitations:
4 {c) 43+ 10iogPm=44.02dB
for more than 250 % of
- the authorized BW (100 MHz)
Fig. 2.2 With Filter No.1
START 5.0808 oHz TGP 17.588 GRz
*RB 1.80 MHz  sVB t.R@ HH: +5T 5,088 sec
13:15:96 NOV &, 1998
4.47 dba KR #1 FRG 17.622 GHz
HTTEI 2@ 48 53. 44 dEa
10.00 dB/Hiv RIR-BS57 |TX-1.5NH
705 |FK

Emission limitations:

“4(c) 43+10logPm =44.02 dB
for more than 250 % of

FGAT X I SR R T the authorized BW (100 MHz)

Fig. 2.3 With Filter No. 2

“STAAT 12, GHz TOF 18, GHz
“AB 1.80 HHz «UB 1.8@ MH: =57 5.0888 sec
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LABOTECH

Spurious emissions for 36 nm Range:

@16:44:'42 NOV 5, 18498
1

Ref. level: 11.83 dBm

Emission limitations:
@
‘K\\(b)

25 dB for 50 to 100 % of

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

Fia. 3.1 Without Fil

.03 die MKR #1 FRGQ 9.498 6 GHz
ATTEN 38 4B 11.09 din
18.89 dB/fIv RTR-R57 [TX- 36N

POS [PK
-29dR
1548 // \
CERTER 5.495 B GHz SPAN SO@. B Rz
SRR 1.8 MHz  *VB 1.84 MH2 «5T 5,88 sec
11:53:12 NOV 6, 1998
11.83 de HKR %1 FRQ 8,418 GHz
ATTEN 38 4B 17.39 déa
18,88 dB/g1v ATR-857 |TX-36NM
P0S |PK
L TN B
| 7. 50d CHz

“START 5.B80 OR:
“RB 1.08 HHz =VB 1.88 MHz

ST 5.80@ sec

Emission limitations:

v\(c) 43 + 10log Pm = 45.21 dB
for more than 250 % of
the authorized BW (100 MHz)

Fig. 3.2 With Filter No.1

13:14:31 NOV 6, 1398

11.83 dBam HKR #1 FRG 16.769 GH2
ATTEN 38 dB 4Y4.1d dim

10.89 d8/Qivy AT&-BS7 [TX-36NN

POS |P

_ RN S
START 12, 2 ALLIRLE GHz
*RB 1.88 MHz  +VUB .82 MH:z sST 9,088 gec

Emission limitations:

4—(c) 43+ 10logPm=4521dB
for more than 250 % of
the authorized BW (100 MHz)
Fiq. 3.3 With Filter No. 2
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ATTEN. BELOW FUNDAMENTAL

Futlamental Signal
76%. 7/ (dda¥/m)

FIRLD STRENGTH

e = si dband Rod At e = 8 Log-SpralAntenna, &  Ridged Guide Artenna, Hom Antenna

Modet85010-1 — - - Modsl LCA-25 m . Model RGA-180
10K BT ™ w1 008 200 16 TR g R

Graph 7 - Z  :Field strength of spurious radiation measured with pick-up antenna (/. § om range)
- - {AMiddde Pulsc)







£jog-zyobed-

UNDAMENTAL

BELOW F

_nnm_b m._._u__mzm._.x _.m<m_-0ﬂ_.-cznv>?_mz._.>_- SIGNAL for \.ml nm

Fundamntal Signal
+ 7478 (dB¥/a)

o
E
o
z
&
o
SN 3
n
100
a]
J
]
o
<5}
— : Limit of massuring instrumants. S P 50
Rader spurious level i below this Bvit, S S e T . b7 svectrm smlyaer -
roo.mn-.n_ >_...u=_..n. = Ridged Gukis Antanna, Hom Antenna
ModelLCA-25 .MI Mode! RGA-180 e
105 100K ™ itn 1000, 12T ()

Graph 7-4 Field strength of spuriaus radiation measurad with pick-up antenna (3.4 nmrange)
- ( hotw Pulse )




LABOTECH

ATTACHMENT 3

1.

[ TEST DATA FOR 9. SUPPRESSION OF INTERFERENCF ABQARD SHIPS |

Harmful Interference to Receiver

(Band : 14 kHz - 490 kHz)

i@:2@:28 WOV 1@, 1338
. Bud
o
18.88 dB/OIv TR-R}? QFF
POS |PK
"
N‘Mﬁﬁ%i;‘%w -
5TOP 491,

i9.8
*R8 3.88 kH:

kHz
*UB 18.8 kHz

LRz
ST 1,888 sec

[E] 10:26:31 NOV 18, 19398
, 88 dBul
6.8 dB/Qiv TR-237 13-%5*
1
M 1
A

START 19.87kHz ] L& kfiz
*R 3.88 kHz B 18.9 kY:z <57 1. B0 sut
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LABOTECH

{(Band : 5 MHz - 10 MHz)

19:42:13 NOV 1@, 1958
Bul!
]

18.88 dB/OIV

A*m-n'

W/N,, /f \\

17
V

STRRA , H
*AB 12@ LH:2 YR 380 kH:z

TOP 16,988 A7
ST {.080 sec

18:46:21 MOV 18, 1998
@, 88 dBuV
18.88 dB/O1V

START &, T
*HE 190 kHz B 38@ kHz

s 1
«5T 1.880 wmec
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LABOTECH

{Band : 30 MHz - 100 MHz)

13:38:32 MOV 1@, 1398
103,88 dauV

. 1
+RE 368 kH: VB 308 kH:z

ATTER 1@ 48
ia.ﬂ; d8/0I1v RTA-§57 _JOFF
TR
O W]
SYART 39, TOF 100,98 AHz

, 1
5T 1.800 asc

13:44:30 NOV 1@, 1998
Y
FATTEN 1@ 4B
/OIv

RTR-857  |TX-36MH
F
Ly 1

“START a3d. 1
*AB 188 kHz ~UB 30@ kH:

|99, 00 fiflz
«57 1,804 aac
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LABOTECH

(Band : 300 MHz - 1 GHz)

15:11:30 NOV 18, 1949

108.08 v
ia lrg!y

18.08 dB/QIv RTR-857 FE
P03
NIRW | R "
START  19d.E HH: STOF 1.98@ @ CHz
sRA 388 kHz U8 8@ kH: 45T 1.8@8 sec
15:16:08 NOV (&, 1998
108 .08 diuy
A 18 48
10,89 48/Q1v ATA-957 TN-SE&%_
[
Nl
.8 HHz STOF {.0a0 B OH:
“R8 3@ kH:2 Ui 388 kHz «5T 1.008 »ec
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LAB H

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

@] 11:03:02 NOU 1@, 1558
1

kb
*AE 38.8 kHz  *VB 188 kH:

88,88 diyy
RATTER @ d
108,68 desd1v RTR-B57  OFF
H]tVt.
i
START 98 kF: STOP &, Ba® ARy
sR 30.8 kHz +Uf 18R kH: 25T 1.B@Q sec
11:87:17 NOV 18, 1998
10808 2BV
10,80 d8/[ RTR-8§7 lx-asuk
PO5 |F
\
—
Al
h
%M
TAR STIF 5998 AR

a5T 1.080 sec

Ref. level (dBuV/m)

=126 - 100 = 26 (at 0.5 MHz)

=100- S6= 4 (at 3 MH2)
=100- 88=12 (at 5 MHz)

-20 dBmV/m limit line
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LABOTECH

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

13:086:89 NOV 1@, 1998

168,84 4Ry
18.B8 4B/0QI1V TR-A%7 OFF l

POS |PK
M
) |

VPRI § P SO S L § S ooty > " v o
"START IV, i TTOF 10,80 FWz
*f8 188 kHz a8 388 kH:z #ST 1.8AR amc

13:13:18 NOV 18, 1898

A.88 dByV
n
18.88 d8/01v RTR-8%7 IK'%ENh
—.___________-—-_-
—
P
o) e n..'.l’.#

STRRY 14, B
*A8 (@A kHz +VB 308 kH:

SToP 30,08 AHz
*57 1,48@ sec

Ref. level (dBuV/m)

=100-78 =22 {(at 10 MH2)
=100 - 70 = 30 (at 20 MHz)
=100 - 67 = 33 (at 30 MHz)

-20 dBmV/m limit line
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LAB H Report no_: FLI 12-98-024

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

14:19:19 NOV 1@, 1998
uV

IﬁlT% 1@ 48
i0. 89 dB/OIV RTR-§57 |OFF
PLS
N | w 1l I
" JUL o s

STAR 3 AR: STOP 008 Pz
sRE 308 kH:  sUB 308 kH: a5T 1.600 sec
Ref. level (dBuv/m)
14:27:56 NOV 18, 1398 =100-60=40
[T v
EATTER 18 8
18, sq1v RTR-857 rﬁ-aﬁ 1

0 dBuV/m limit line

TR B FH: STOF THE & RHr All components above the limit
*RO 390 kHz  +VA 380 kH: «ST 1.880 2ec are from external noise or
signals, not from RADAR.
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LABOTECH

3. Power Input to an Artificial Antenna

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

18:38:21
8.88 dEw

NOV 13, 1338

IRTTEI [] dﬂ_“

A

P

STRA

9.8 kH
*RE 3.88 kHz

z
+UB 1B.@ kH:

STOP . T
25T 1.008 aac

1@8:34: 41
f.88 SBI

NOv t@, 19dp

=ATT

Py, T

Ty

[~

i%.4
+RB 3.8@ kH2

2
VB 18.8 kH:

3T . 1
=57 1.8808 sec

-81 dBm limit line

All components above the limit
are from external noise or
signals, not from RADAR.
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LABOTECH

{Band : 5 MHz - 10 MHz, Limit at 2 m = -81 dBm)

18:53:32 NOV i@, 1538
L 8.88 dBa

ATTEN 8

an erTy IR
T T LAELS

PDS [PK

AW

L~
-
'-n..’

\\'\\rf

START 35,0808 AHz
RO 108 kliz +VB 380 kHx

*ST

TOF 19, U0% AN

, [
1.00¢ sec

1R:59:844 NOV 18, 1398
B.20 dBm

PO [PK

fa

/V,,AC

N N

Y

/

START & HHz
*R@ 180 kH:z +Vg 38R kiHz

TOF 19980

a§T7

HHz
1.808 sec

-81 dBm limit line

All components above the limit
are from external noise or
signals, not from RADAR.
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LABOTECH

{Band : 30 MHz - 100 MHz, Limit at 2 m = -71 dBm)

13:51:13 NOV 1@, 13998
2 g diin
18.89 dbsQiv HTR-L§7 OFF l

START 38, z
*RB 388 kHz U8 388 kHz

(90,90 Mz
sST 1.08@ sac

13:55:84 MOV @,
99 dbm

13398

/41y

ATR-957 TK-341|&_
PQs [P

e I~

-71 dBm limit line

3THR .0l HHz
*RE 388 kHz Vi 380 kHz

z
=5T 1.00@ sag

TOP {0 99 AH:

All components above the fimit
are from external noise or
signals, not from RADAR.
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LABOTECH

(Band : 300 MHz - 1 GHz, Limit at 2 m = -51 dBm)

15:31:45 NOV 18, 1998
8.88 dim
18 d8
18.89 4801V ATR-957 |OFF
(L]
R [ |
X 1 1 Py | - oy PV Ay
START JWR. 0§ FH: 3 L0 0 2
*AB 388 LH: UB 308 kHz *5T 1.988 sec
15:30:38 NOV 18, 1998
8.88 dis
i8.d9 d8sQ1y ATR-957 [X-;*E
[ 1]
- | Fi
JL ‘“i‘-
“START . 1 3 .U B Oz
*RA 38R kHz «UB 398 kH: *57 1.300 aac

-51 dBm limit line






LABOTECH

ATTACHMENT 4 | List of Test/Measuring Equipment ]

3. RF Power Output

Mode|

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

Type
71210C

TDS680B
5D364S
P6015
2100
436A
8481A
TR5824A
X532B
423B
8494B
8495B

Type
TDS680B

8494B
84958
4238
5D364S
P6015
71210C

Euruno Labotech International
eportno, : -98-
Serial no, Mir,
2927A02847 HP
B030202 Tektronix
R94471 Shimada
R05762 Shimada
Tektronix
Pearson Electronics
2410A19137 HP
2349A39603 HP
41940036 Advantest
1441A00523 HP
1822A24214 HP
1610A07310 HP
1350A04754 HP
8411057 Shimada
Serial no, Mfr,
B030202 Tektronix
1510A07310 HP
1350A04754 HP
1822A24214 HP
R94471 Shimada
8411057 Shimada
Tektronix
2927A02847 HP
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LABOTECH

8. Frequency Stability

Model

Power Meter:

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

lype

436A
8481A
X532B
50364S

PL-4E

9. Suppression of Interference Aboard Ships

Model

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

RF Vector Impedance Meter:

Spectrum Analyzer
Spectrum Analyzer
Atten uator (10 dB)

[ype

71210C

14 k- 10 MHz
10 - 30 MHz
30 - 300 MHz

300 - 1000 MHz

4815A
TR4172
8566B
8491A

Furi

Serial no,

2410A19137
2349A39603
1441A00523
R5762
8411057
1632712

Serial no,

2927A02847

150M-W2UM
2048A03354
30690116
2637A03642
36122

-nano Ad - nAf?

Mfr,

HP

HP

HP

Shimada
Shimada
Tabai Espec

Mfr,

HP
Furuno
Furuno
Anten
Anten

HP
Advantest
HP

HP






