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1 GENERAL INFORMATION
1.1 General
(a) Manufacturer: Furuno Electric Co., Ltd.
Ashihara-cho 9-52, Nishinomiya-city, 662-8580 Japan
(b) Model: Model 1932 MARK-2
Serial no.: 3379-0001
(c) Primary Function: Search, navigation and anticollision
(d) Maximum Range Scale: 48 nm
(e) Discrimination
Range Discrimination: less than 35 meters on a range scale of 1.5 nm
Bearing Discrimination: Better than 2.5 ° on arange scale of 1.5 nm
(e) Minimum Range: less than 35 meters on a range scale of 0.25 nm
f Frequency Range: Fixed frequency, X-band
Type of Emission: PON
(9) Power Supply: 12/24/32 VDC
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: MG5388 E3571 or MAF1421B
Peak Output Power: 4 kW nominal

(c) Magnetron Ratings
Center frequency of Magnetron: 9410 MHz
Tolerances

MG5388 E3571 MAF14218

Manufacturing: +30 MHz +30 MHz +30 MHz
Pulling: 23 MHz 18 MHz 23 MHz
Tolerance for 20°C
temperature variation: 5 MHz 5 MHz 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)



(e)

1.3
(@)

1.4
(@)

(b)

Pulse Characteristics:

Pulse Type Short Middle Long |
Range Scale (nm) 0.125
0.25
0.5
0.75
1
1.5 1.5
2
3 -3
4
6
8
12
16
24
36
“‘ 48
Qutput pulselength (us)] 0.08 0.30 0.80
P.R.R. (Hz) 2100 1200 600
Duty cycle 1.68E-4 | 3.60E-4 | 4.80E-4
Guard Band (MHz) 18.75 5.00 1.88

Note: Tests were cayried out for the underlined Range Scales.

Modulator
FET Type: 25K1450
Trigger Voltage: Approx. +20 VDC
Receiver
Passband
IF Stage:
Puise Type Short Middle Long
(MH2) 25 25 5

Gain (overall) (dB):

Sufficient to cause limiting, approximately 130
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(€)
(d)
(e)

(f)

15
(@)

(b)

(d)

(e)

®

Overall Noise Figure (dB): 6 (typicai)

Video Output Voltage (V): 3.8 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)

Display

Type: 10 {in.) mono-color (greeny,
PP, raster scan.

Size of Indicator Tube: 10 in. diagonal CRT
effective dia., 130 mm

Sweep Linearity: 2 % on all ranges
Range Scales:
Range (nm) | Number of Range Rings| Range Ring Interval (nm)
0.125 2 0.0625
0.25 2 0.125
0.5 4 0.125
- T 075 3 0.25
1 4 0.25
1.5 3 0.5
2 4 0.5
3 3 1
4 4 1
6 3 2
8 4 2
12 4 3
16 4 4
24 4 6
36 3 12
48 4 12

Range Ring Accuracy: Better than 0.9 % of maximum scale in use
or 8 m, whichever is the greater

Overall Bearing Accuracy from Scanner to Display:
Better than 1°



Date : July, 1998
(9) Target Plot Facility: Simulated afterglow in low shade
(h) Heading Indicator: Provided, automatic alignment.

(i

1.6

(@)

(b)

(c)
(d)

e)
(f)

(9)

(h)

1)
(k)
U
(m)

True Bearing Indicator: Provided.

Antenna

Antenna Rotation ON-OFF Switch:

Not provided.
Reflector: Siotted waveguide array,
Radiator Type XN8
Length {cm) 100
Length (ft) 3
Type of Beam: Vertical fan
Beam Width (between half-Radiator power points)
Radiator Type XN8
Horizontal 2.4°
Vertical 27 °
Polarization: . Horizontal
Antenina Gain: )
Radiator Type XN8
(dB) 26

Attenuation of Major Side Lobes with respect to main beam:

Within  +20° ,24dB

Outside +20° , 30 dB
Scanning (rotating or oscillating):Rotating over 360° continuously

clockwise
Antenna Rotation Rate: 24 rpm ( for RSB-0082)
48 rpm ( for RSB-0083)

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.
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1.7
(@)

(b)

1.8

(b)
(c)
(d)

(e)

(f)

Line Power Supply Requirements
12/24/32 VDC

Input Voltage:

Power Drain: 61 W

Functional Controis

*Range selector *Tune {manuai)
*Power save *Anti-clutter auto
*A/C Sea control *Gain control
*Heading line off *Echo stretch
*Guard zone set/Audio alarm off *Range ring brilliance
*|Interference rejector *STBY/TX

*VRM on/off *Off-center (SHIFT)
*Range set *Zoom

*Target trail *Brilliance (screen)
*Navigation on/off *Mark Brilliance
*Range ring on/off *Text Brilliance
*ARPA function(option) *Watchman

Construction Features

*EBL offset

*Power Switch

*Panel dimmer

*MENU

*Noise rejector on/off
*Trackball (VRM,EBL,GUARD)
*A/C Rain control
*EBL on/off
*TRU/REL

*Function #1- #2
*HU/CU/NU/TM mode

Does equipment embody repiacement units with chassis type assembly:

Yes

Are fuse alarms provided: Fuses are provided.
State units which are weatherproof: Scanner Unit (IEC 529/IPX6)
If all units are not housed in a single container, indicate number and give description

of individual units:

1 X Display Unit Type:
1 X Scanner Unit Type:

(Transceiver Type:

RDP-118

RSB-0082

(24 V, 24 rpm)

RSB-0083 (24 V, 48 rpm)

RTR-064

Approximate Weight of Complete Installation:

Display Unit: 8 kg
Scanner Unit: 23 kg

(contained in the Scanner unit))

( XN8-RSB-0082/83 )

Approximate space required for installation excluding scanner.

Display Unit:

472 mm (W) X 298 mm (H) X 367 mm (D)
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1.10
(a)

(b}

(©)

Operational Features
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
ls the equipment for continuous operation:
Yes
Is provision made for operation with shore based radar beacons (RACONS):
Yes (RACONS and SART)
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IDENTIFICATION OF EQUIPMENT (FCC Rule § 2.925)

The following nameplates are permanently fixed on the corresponding equipment
units.
FCC ID: ADB9ZW1932M2

Material of nameplate:

]

SCANNER UNIT
TYPE RSB-0082
SER. NO. RO97-
COMPASS SAFE DISTANCE
STD [ IMSTEER(_____ 1M
EQUIPMENT CLASS ]

FURUNO ELECTRIC CO., LTD.

\ NISHINOMIYA CITY. MADE IN JAPAN JJ
1 MARINE RADAR 3\
{ ]
SCANNER UNIT
TYPE [ RSB-0083 |

SER.NO. - | Rogs- |

COMPASS SAFE DISTANCE

sTD [~ M STEER[____ 1M

EQUIPMENT CLASS 1
FURUNO ELECTRIC CO., LTD.

Polyester, 0.1 mm thick

T A ALMAIE ARl e
| MARINE RADAR

NISHINOMIYA CITY. MADE IN JAPAN JJ

=~

MARINE RADAR

MODEL | 1932 MARK-2 |
DISPLAY UNIT
TYPE | RDP-118 |

INPUT 10.2 - 41.6 VDC |

SER.NO. | 3379- |

FCCID: | ADB9ZW1932M2 |
RUNO USA. INC.

COMPASS SAFE DISTANCE

sto Im sTeer[ I Mm
EQUIPMENT CLASS | ]

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

Fig. 2.1
Nameplate for
Scanner unit
at RSB-0082

Fig. 2.2
Nameplate for
Scanner unit
at RSB-0083

Fig. 2.3
Nameplate for
Display unit
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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 Middle Long
Range scale (nm) .0.25 2 48
Puiselength (us) 0.08 0.30 0.80
PRR (Hz) 2100 1200 600
Duty cycle 1.68E-4 3.60E-4 4.80E-4
Guard band (MHz) | 18.75 5.00 1.88

Measured values

Magnetron input pulse voltage was measured at its cathode using the oscilloscope and divider with

ratio 1000 16 T~
Pulse Type Short Middle Long
g::gﬂggg‘nc-:&ug)ler 40.54 40.54 40.54
%ﬁ%’;;rﬂfv')"pm 3.80 3.60 3.60
E%sgeﬁgiﬁjé) 0.240 0.400 0.920
Elg?ggng/eo glrgz)litude) 0.060 0.055 0.055
ooy Hﬁ,mea,ﬂ;?tude) 0.740 0.640 0.250

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 Middle Long
Magnetron input
current (A) 3.2 3.3 3.3
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Puise Type Short Middle Long
Pulselength (us)

(50 % amplitude) 0.110 0.300 0.820
Rise time (us)

(10-90 % amplitude) 0.060 0.065 0.065
Decay time (us) | ¢ 060 0.060 0.065

(90-10 % amplitude)

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 Middie Long
Pulselength (j4s) 0.108 0.305 0.805
(-3 dB points)

Rise time (us) 0.008 0.010 0.010
(10-90 % amplitude)

Decay time (us) 0.055 0.055 0.055

(90-10 % amplitude)

Estimated efficiency

The estimated efﬁmency 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 Middle Long
Range scale (nm) 0.25 2 48
PRR (Hz) 2234.7 1257.0 566.5
Duty cycle 2.41E-4 3.83E-4 4.56E-4
Magnetron input, av.j 2.93 455 5.42
(W)

Magnetron input, 12.16 11.88 11.88
peak (kW)

Power meter reading| 0.0807 0.121 0.151
(mW)

Magnetron output, 0.914 1.370 1.710
av. (W)

Spurious response | 42.61 44 .37 45,33
limits (dB)

Magnetron Output, | 3.79 3.57 3.75
peak (kW):

Magnetron efficiency| 31.1 30.1 31.6

(%):
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Peak Power Input to RF Generator : 11.97 kW
Estimated Efficiency of RF Generator :30.9 %
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4 MODULATION CHARACTERISTICS (FCC Rule §2.987)

4.1 FET Trigger Pulse

Tox S 2503 LT I :
N 4 4 ¥ 1 L4

T

£ )ul 1908
i ot

Fg. 4.1 (Typical wave form of Trigger Pulse) Scale: 10 V/div.
~~ - Shor Pulse (0.25 nm Range) 200 ns/div.

Q802
25C3074-Y

e 150
WJE 382 450
2SA1244-Y — ~I1s b= w| <
; e G(]ﬁ Q=S
l FLB02 - Sl |2
nslzsd 09 oS box  0lT lex
S . m_i immimg @y ic:\
S | & l Xul&E2 &) jxe
v o =S
Test Point for
FET Trigger Pulse MD Board (03P9235)

Fig. 4.1.2 Test Point for Trigger Pulse



4.2 Trigger Pulse at Magnetron Cathode
vou SR Ysearn/ ho_,n\qa

L]

—*““““WWM & jut YOOR
N
Fig. 4.2.1 Short Pulse (0.25 nm Range) Scale: 1 kV/div. 200 ns/div.

Fig. 4.2.2

e ERE A B . - me e AT L

Li 30 ALl

Fig. 4.2.3 Long Pulse (48 nm Range) Scale: 1 kV/div. 500 ns/div.



4.3 Magnetron Output (detected):

4.3.1 Setup for Measurement:

Dummy Load

Directional Crystai

Coupler Detector Oscilloscope
Att. 10dB

Magnetron (Radar RF Unit) Fig. 4.3.1

432 Measuring Equipment List:

See ATTACHMENT 4 [ LIST OF TEST/MEASURING EQUIPMENT ].
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433 Measured Data;

Yo SN V. 00CE/ -”'iﬂ

Fig. 4.3.2 Short Pulse (0.25 nm Range) Scale: 50 mV/div. 50 ns/div.

& b TR
p L

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

TN TTCETING ot e

TR

Fig. 4.3.4 Long Pulse (48 nm Range) Scale: 50 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 Clause 6.1 and6.2.)

11:36:43 JuL 7, 1939

L -5.38 dBa BXA ®1 FAG 9.418 8 GHz
ATTIER 18 48 ~5.59 dia
18.08 d8-/Q1V H1382HK2 n;-a. SN
05 [PX
RBVERYN
- f\‘ V VN
Ya il
CENTER §.4918 8 GH:z SPAR 109,08 AH:
«R8 1.80 MHz VB 1,08 HHz 37 5,888 sec
11:39:28 JUL 7, 1598
L 2.89 dAe HKR #1 FRQ 3.4t7 25 CHz
ATIEN 28 8 2.93 ¢ba
1a.88 ¢8s01y m&;amrx—anp
POS |PX
IV \/\V,\
o~ f\/ \ D
VY LA aw
THTER 9.417 c5 GH: SPAN 54.Ub Nz
HE [.08 HH:z U8 1.48 HHz 57 5.008 sec
@11:%1:51 JuL 7, t998
£ 9.49 dfa MKR et FRO 9.417 t3 Gz
ATTEN a8 dB 5.4 doa
18.98 dB/01V H1gdanKa {TX-4aNY
/ \ FOS |PX
R
/ R |
TER 9,917 13 OHz SPAN 54,98 ANz
+AB 1.88 HHr =V .08 MH:z 257 5.00@ sec

Fig. 4.4.1 Short Pulse (0.25 nm Range)

Fig. 4.4.2 Middle Pulse (2 nm Range)

Fig. 4.4.3 Long Pulse (48 nm Range)
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OCCUPIED BANDWIDTH (FCC Rule §2.989)

5.1 Measuring Method

FCC mnule 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, 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

t HP_71000 DOWNLCAD PROGRAM
ASSIGN @SaTO 718
CLEAR @Sa

CALL M_ain(@Sa)
LOCAL @Sa

END

!

SUB M_ain{@Sa)
90 M_ain: !

100 CALL Pwr_bw(@Sa)
110 CALL Limit_line(@Sa)

]

8338888s

130 OUTPUT @Sa:"VARDEF K_ey.0:"
] T T

150 OUTPUT @Sa"FUNCDEF D_LP,*";
180 OUTPUT @Sa;"MOV K_ey.0:"

170 !

180 Main_menu: !

180 OUTPUT @Sa;"REPEAT ",

200 OUTPUT @Sa;"READMENU K_ey,";
210 | location: % Top-—-Bottom-%
OUTPUT @Sa;* |,3%Limit line %."
OUTPUT @Sa;" 2.%Power bw %"
OUTPUT @Sa;"14,%  Exit%:";

) :

OUTPUT @Sa;"IF K_ey,EQ, 1:THEN:LIMIT_LINE;":

QUTPUT @Sa:"ELSIF K_ey,EQ.14,.THEN,ABORT:",
OUTPUT @Sa;"ENDIF:";

OUTPUT @Sa;"UNTIL K_ey,EQ, 14,",

OUTPUT @Sa:"tP,TS:"

OUTPUT @Sa;"ADORT";

OUTPUT @Sa;""

!

EEESERRIRUREN

350 Define_keydef: !
QUTPUT @8Sa;"KEYDEF 7.0_LP, %DLP
'

OUTPUT @Sa;"FUNCDEF D,"";
OUTPUT @Sa"KEYPST:"
OUTPUT @Sa"

1

BBEIY

'S
=
o

SUBEND

8

Fig. 5.1

OUTPUT @Sa;"ELSIF K_ey,EQ,2; THEN;PWR_BW:";

TEST%:"

430 !

440 SUB Limit_line{@Sa)

450 Limit_line: !

460  OUTPUT @Sa;"CLRDSP";

470 OUTPUT@Sa;"FUNCDEF LIMIT_LINE,"",
480 OUTPUT @Sa"PUPA 0654

480 QUTPUT @Sa;"LUNET 1;"

500 OUTPUT @Sa;"PD;PA 100,854.",

s10 QUTPUT @Sa;"PU:PA 201,654,

520 QUTPUT @Sa;"PD;PA 300,654;";

530 QUTPUT @Sa;"PU:PA 105,630;"

540 QUTPUT @Sa;'TEXT @-35dB@;";

550 OUTPUT @Sa;"PU;PA 205,720;"; :
560 OUTPUT @Sa,'TEXT @-25dB@;" s
570 OUTPUT @Sa;"PU:PA 301,743;",

580 OUTPUT @Sa;"LINET 1;%

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

600 QUTPUT @Sa;"PU;PA 601,743;",

810 OUTPUT @Sa;"LINET I;*

820 QUTPUT @Sa;"PD:PA 700,743;";

830 OQUTPUT @Sa;"PU;PA 701,654;";

840 OUTPUT @Sa;"LINET II™;

850  OQUTPUT@Sa;"PD;PA 1000,654;HD:"

850 OUTPUT @Sa™"

&70 SUBEND

680 SUB Pwr_bw(@Sa)

690 Pwr_bw: !

700 ! Calculating Power band width

710 QUTPUT @Sa; "VARDEF P_bw,0;";

720 OUTPUT @Sa;"FUNCDEF PWR_BW."";
730 CUTPUT @Sa;"CLRW TRA;",

740 QUTPUT @Sa;"CLRDSP;";

750 QOUTPUT @Sa;"SNGLS;",

760 OUTPUT @Sa;"MXMH TRATS;TS.TS:"
770 OUTPUT @Sa;"MOV P_bw,PWRBW TRA,99.0,"
780 OUTPUT@Sa; DIV P_bw,P_bw, 1000000;"
700  OUTPUT @Sa;"PL;PA 10,800;HD:";

800 OUTPUT @Sa;"TEXT @POWER_BW = @;"
810  OUTPUT @Sa;"DSPLY P_bw,8,3.",

820 OUTPUT @8Sa;'TEXT @ MHz @;";

830 QUTPUT @S5a;"""

840 SUBEND

Program for Calculation of Occupied Bandwidth



Pub. No. : TI- 1697
Date : July, 1998

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.

:33: JuL 7, 1898
%]-“.E:?deﬁ’; MKR #1 FRQ 9.419 8 GHz
HEEE n1g932nK2 T:Eg ggﬁ
10.88 4B/041V ek
POWERL BH =| 46258 MHz J h
) N
Moy,

oo™

TtR 9.4918 0 GA 5 9.8 Mk
'RBNI.BB HHz -UBll.EB iz 537 5.092 sec

Fig. 5.2 Measurement of Occupied Bandwidth

Occupied bandwidth = 46.250 MHz




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

6.1 Test Equipment Setup:

5 DIRECTIONAL
RADAR RADAR | . DUMMY LOAD
DISPLAY RFUNIT] COUPLER
UNIT i
CEBUT
HIGH NOTCH NOTCH FILTER FOR
PASS FLTER FUNDAMENTAL FREQ.
FILTER No. 1 Used only for 5.8 to 12.5 GHz
Used only for 12.5 to 40 GHz
EXTERNAL
MIXER Used only for 18 to
HP 11970K or 40 GHz
HP 11970A
AT:':E:LBJﬂz%Hs Used only for5.810
18 GHz
SPECTRUM
: ' ANALYZER
T o HP 71210C -
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) are described inFig. 6.2to Fig. 6.5.
(2) The characteristic of High Pass Filter (No. 2) is described in Fig. 6.6.

6.3 Test Conditions:

Radar Range Settings:  0.25 nm (Short)/2 nm (Middle)/48 nm (Long)
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6.4 Emission 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 - 9510 M
9160 - 9310 M
100 -250 % At least 35
9510 - 9660 M

— 10k-9160 M |Atleast 43 + 10 log 10 {mean power in
morethan250% 9660 - 40,000 Mwatts)

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

6.5 Test Results:
As shown in ATTACHMENT 1, the spuricus 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 terminai

structure. {wave guide tube}).




n istic of Filter 1 (for X-band)

2 R 1
INPUT —- "_Q f ~4— OUTPUT

3

—— sTuB TUNER Fig. 6.2 Setup of Nolch Filter No.1

Band pass filter
232 fortundamentai
signal component

This notch filter is used to
inclease the dynamic range of
the spectrum analyzer

DUMMY LOAD

- 11 B

v —d'-10dB

-20 dB

-30dB

Fig. 6.3

8.0 7.0 8.0 GHz

_— V v A/_OdB

-10dB

\ / -20 dB

-30dB

Fig. 6.4

8.0 9.0 10.0 GHz
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ﬂ 0ds
-10 gB
p—— \ -20 dB
\\ = -30 dB
N /]
Xv/ Fig. 6.5
5.3 9.4 9.5 GHz
haracteristic_of Filter No. (for X-band)
This filter is used to filter out the
high level fundamental signal to
T avoid damage to the analyzer.
Tapered Waveguide Tapered Waveguide T
10 GHz cutolf Waveguide
High Pass Filter Construction
0dB
indl
-10 dB
-20 dB
' Fig.6.6

8.0 8.0 10.0 11.0 12.0 13.0 GHz
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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: July, 1998
7.3 Distance between the radar set and measuring antenna: 10m

7.4 Radar Range settings: 0.25 nm (Short)/2 nm (Middle)/48 nm {(Long)

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

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

7.7 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 - 9510 M
o 9160 - 9310 M
100-250 % Atleast 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

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

are found lower than the specified limits.
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8 FREQUENCY STABILITY (FCC Rule §2.995)
8.1 Setup for Measurement

pummy |[DIRECTIONAL FREQUENCY
LOAD W COouPLER [l METER (- EUT.
X5328 3 RADAR
50( /50 W] RFUNIT
ENVIRONMENTAL
CHAMBER
POWER
METER
436A
with
POWER
SENSOR
8481A

Fig. 8.1
8.2 Test Conditions:
1) Radar Range settings : 0.25 nm (Short)/2 nm (Middle)/48 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 VDC)

8.3 Measuring Equipment List:

See ATTACHMENT 4 [LIST OF TEST/MEASURING EQUIPMENT ].
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8 FREQUENCY STABILITY (FCC Rule §2.995)
8.1 Setup for Measurement

puMMy || DIRECTIONAL] FREQUENCY
LOAD *H COUPLER METER I EUT.
X5328 7 RADAR
508 /50 Wi RFUNIT
ENVIRONMENTAL
CHAMBER
POWER
METER
436A
with
POWER
SENSOR
8481A
Fig. 8.1

8.2 Test Conditions:
1) Radar Range settings : 0.25 nm (Short)/2 nm {Middle)/48 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 VDC)

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) Centerfrequency (fg): 9410 MHz

2) Audthorized bandwidth (f(AUBW])): 100 MHz

"Upper limit frequency of the authorized band", f(UAUBW) = fq + f(AUBW)/2 = 9460 Mhz

"Lower limit frequency of the authorized band", f{LAUBW) = f, - f(AUBW)/2 = 9360 Mhz

3) Assignanble frequency bandwidth : 200 MHz (between 9300 MHz and 8500 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)i 0.25 2 48
| ~ Pulselength 0.08 0.30 0.80 -
(1 sec)

Guard Band 18.75 5.00 1.88
f(1.5/T) (MH2)

Test Results:

Shown on Fig. 8.2.

(1) "Upper Tolerance Frequency measured (at - 20 °C)", f(U) = 9420.6 MHz

(2) "Lower Tolerance Frequency measured (at +50 °C)", f(L) = 9415.0 MHz
(3}-(a)

f(U) + max. f{1.5/T) = 9439.4 MHz < f(UAUBW) = 9460 MHz < f(UASB) = 9500 MHz
(3)-(b)

f(L) - max. f(1.5/T) = 9396.3 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 {20.4 to 27.6 VDC for nominal 24 VDC).

w0
+a
N
-

9420
9419
9418
9417
9416
9415
9414
9413 , SRR RE TR SRREE
9412 foriooe ol
9411 : e b b
20 -10 0 10 20 30 40 50 60 Temp.(C)

Fig. 8.2 Frequency Stability with Variation of Ambient
Temperature

Freq. (MHz)

—e— Short
—a— Middle
e |ONG
~~~- Mean

L g @ g e



Pub.No. : TI-1697
Date ; July. 1998

9 SUPPRESSION OF INTERFERENCE ABOARD SHIPS
(FCC Rule 8§ 80.217)

9.1 Measuring Antenna Characteristics at Representative Frequencies:

Whip antennas are used to detemmine the level of inteference 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 CeorlL
(Hz)
6m 500.5 k 1k -90° 0 80 pF
6m 1.992 M 1.25k -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,
T Furuno Blectric Company, Lid. )
Ashihara-cho 9-52, Nishinomiya-city, 662-8580 JAPAN
9.3 Measuring Instruments:
(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

9.4 Test Results:
Interference lev els to the respective antenna were measured at 2 mfrom the radar which

was put in OFF, STANDBY, TRANSMIT conditions., and found within the specified limits.
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9.4.1

9.4.2

9.4.3

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)

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

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

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

(Test data are shown in ATTACHMENT 3)

Power Input to an Artificial Antenna (FCC Rule §80.217 (b) - 2)

Limits: for below 30 MHz, 400 uW
for 30 to 100 MHz, 4,000 pW
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 )



Date : July, 1998
ZSWR R. COEF PHASE IMPEDANCE <« NORM. >L OR C
REF -33.9dBm ATT10dB MKR 4 10.00204 MHz

4.88 660 m -27° 2.18Q-]2280Q 140 pF

PH-COR = 2.18 x 50 = 109Q

PHASE  OFFSET C=140pF

1/32
3095

RBW

300 Hz
VEW

300 Hz

SWP 100 mS CENTER 10.0000 MHz

SPAN 10 kHz

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

REF -35.0 d8m ATT 10dB _ MKR3  27.500 MHz

2.34 402 m

MARKER 3
27.500 MHz

RBW

300 Hz
vBwW

30 Hz

SWP 200 mS

SPAN 2.0 kHz



ZSWR R.COEF PHASE IMPEDANCE < NORM.>L OR C
REF -33.7 dBm ATT 10adB MKR7  150.00 MHz

211Q-j9%0Q  525nH

R=211x50=1055Q
C=525nH
> \

N

2.63 458 m -24°
MG-COR PH-COR
MARKER 7

150.00 MHz

RBW

100 Hz
vVBW

30 Hz

SWP 500 mS
' SPAN 10 kHz

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

REF -35.1 dBm ATT10dB MKR 1 450.00 MHz

4.16 612m -68° 68902-j1.23m  5.68pF

MARKER 1
450.00 MHz

RBW

100 Hz

vBWwW

e

30 Hz

SWP 500 mS
SPAN 10 kHz
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11 TECHNICAL DESCRIPTION OF EQUIPMENT

(FCC Rules §2.983)

11.1 Function of Each Semiconductor or Active Device (FCC Rule §2.983 (d){6))

ANTENNA UNIT

TRANSCEIVER MODULE (RTR-064)

Modulator PCB Q3P9235

CR801:
CR802:
CR803:
CR804:
CR805:
CR806:
CR807:
CR809:
L8O
L8o2:
L804:
Q801:
Q802:
Q803:
Q804:
Q80s:
Q806:
Q807:
Q808:
Q809:
Qs810:
Q811:
Qs812:
T801:
T802:
ugo2:
us03a:
Uso4:

Rectifier

Rectifier

Rectifier

Transient Suppression
Rectifier

Detector (Magnetron Current)
Pulse width Select
Reverse Voltage Protection
Noise Reject

Noise Reject

Noise Reject

45 kHz PWM Qutput MOS FET
Pulse Amplifier

Pulse Amplifier

Pulse width Select

Pulse Amplifier

Pulse Amplifier

IF Bandwidth Select

Pulse Amplifier

Pulse Amplifier

Protective Circuit Monitor
Switching

Switching

Transformer

Pulse Transformer

Voltage Detector

Voltage Detector

Voltage Detector



U8s0s:
u8soe:

HY801:
U801
V801:

IF Amplifire PCB |F-9214

CR1 to CRE:
CRS:

CR10:
CR11:
CR12:
CR13:
CR14:
CR15:

CR16:
Q1 to Q4:
Q5:

Qe6:

Q7:

Qs:

Q9:

Q10:
Q11:
Q12:
Q13;
Q14:
Q15:
Q16:
Q17:

Ut to U4:

Pulse Forming Network
45 kHz PWM Inverter

3 Ports Circulator
MIC Frequency Converter with Limiter
Magnetron

Switching

Level Shifter

DC Restoring

Over Voltage Protection
Reverse Voltage Protection
Reverse Voltage Protection
Over Voltage Protection
Over Voltage Protection

Over Voltage Protection

Video Amplifier

Inverter

DC Amplifier

Switching

L.F. Amplifier in Cascade Connection
|.F. Amplifier in Cascade Connection
Bias Setting

Detector

Current Buffer

Tuning Indication Amplifier

Tuning Indication Amgplifier
Switching

MBS Pulse Amplifier

Tuning Gate Amplifier

I.F. Amplifier
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us: inverter
U6 to U9: DC Regulator
Motor Soft Starter PCB 03P9249
CR1: Reverse Voltage Protection
CR2: C703 discharger
CRa3: Level Shifter
CR4: Soft starter switch
CRs: Reverse Voltage Protection
Q1: Buffer for bearing pulse
Q2: Buffer for bearing pulse
Qa: Trigger switch for CR4
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11.2 Description of the circuits employed for suppression of spurious radiation, for

limiting or shaping the control pulse, and for limiting or controlling power
(FCC Rule §2.983 (d) (11))

ANTENNA UNIT
TRANSCEIVER MODULE (RTR-064)

Modulator PCB 03P9235

The primary function of the modulator is to produce narrow high tension pulses to
drive the magnetron. To produce such pulses, the modulator board incorporates a
modulator trigger circuit, a modulating puise generator and a booster pulse transformer.

The modulator trigger cicuit is composed of U805 and associated components. |t
generates pulses that fire modulator FET Q805, Q806. Normally, the circuit is stable

with U805 off. The pulse tofire the modulator FET is produced when U805 turns onupon
receiving the TXtrigger pulse fromthe display unit. When U805 turns on at the positive-
going edge of the TX trigger pulse, it produces a narrow pulse. This narrow pulse is

boosted by pulse transformer T802 by theratio 1:21. The resultant pulse, its level being
4.5 th, is _p(qvided to limit the magnetron current.

C820 decouples the pulse energy that is liable to occur across the magnetron heater
when T802's secondary windings are unbalanced or the ioad is asymmetric.

Also incorporated in the modulator board are the TX HV circuit and magnetron heater
power supply circuit. The TX HV circuit provides a high tension of about 330 V to the
pulse forming network through CR802,CR805. A DC voltage of 7.6 V is supplied to the
magnetron heater through CR801.

Duplexer and Frequency Converter

The microwave energy produced by the magnetron enters the circulator from port 2.  Itis
fed to port 3 with a negligible loss of energy; port 1 at this time is isolated. In the same
manner, the received signal entering into port 3 is transferred to port 1, isolating port 2.
This operation of the circulator protects the receiver during transmission and minimizes
the loss of the received signal. Thus, the circulator allows a single antenna radiator tobe
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used for transmission and reception of radar signals.

A diode limiter, made up of a pair of PIN diodes, is incorporated in the first stage of

the MIC (microwave IC, U801). It is a passive switching device which allows the
low-level RF signal to pass through and prohibits relatively strong microwave energy,
such as the leak from the magnetron. It also protects the sensitive amplifier from pulses
received direct from other radars operating in the proximity.

When a low-level signal is received, the PIN diodes remain in the cutoff state, and

the limiter's input impedance matches the characteristic impedance of the receiver
allowing the signal to be delivered to the frequency converter of U801. When strong
microwave energy is received, the PIN diodes are put in the conductive state {or short-
circuited) causing the input energy to be attenuated. The strong input is further reduced
to about 150 mW by the varacter diode.

The MIC converts 9 GHz RF signal into an intermediate frequency of 60 MHz. Itis
achieved by mixing the received signal with the local oscillator signal in the

frequency converter of the MIC. The built-in local oscillator oscillates at a frequency 60
MHz higher than the magnetron frequency of 9410 MHz.

|E Amplifier [F9214

The IF signai of 60 MHz coming from the MIC is amplified and converted into a video
signal, which is delivered to the display unit.

The IF amplifier is composed of five major circuits; Logarithmic Amplifier (U1/U2,U3/U4),
Video Amplifier(Q1/Q2/Q3/Q4), Bandwidth Selector (Q5/Q6, CR1 to CR6), Tuning
Indicator Circuit (Q8 to Q14) and Main Bang Suppression Circuit (US, Q15/Q16/Q17,
CR11to CR15)

The IF signal from the MIC("IF"TERMINAL) is applied to the bandwidth selector.
The IF amplifier operates in narrow or wide bandwidth mode depending on the setting of the

RANGE switch and TX touchpad. For short and middle ranges, a wide bandwidth
(25MHz) is selected, since the levels at the base of Q5 and the collector of Q6 go high,
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thusCR2,CR4, CR5 and CR6 are conductive and CR1/CR3 are cut off, causing the signal
topass throough CR5/CR6. On the contrary, CR2,CR4,CR5 and CR6 are cut off and
CR1/CR3 are conductive, which causes the signal to pass through C5/C6, selecting a
narrow bandwidth (SMHz) on long ranges.

The signal through the bandwidth sefector is coupled to the logarithmic amplifier and
amplified and detected by U1/U2/U3. The detected signals are fed to Q1/Q2 to be
amplified further, and then sent to the display unit via buffer Q3/Q4.

The other IF signal from the MIC ("IF TUN" TERMINAL) of 60 MHz Is amplified by U4,
Q8/Q9 and detected by Q10/Q11. Then the detected signal (Tuning Indicator Signal) is
sent to the display unit via Q13 to Q14.

On the other hand, U4 is additional amplifier circuits to make the dynamic range of the IF
signal wider, causing the discrimination of the target echoes to get better. The attenuated
IF signal from the MIC ("IF TUN" TERMINAL) is fed to U4. Therefore, U4 amplifies even
a strong signal which may be saturated in U1/U2/U3 and sent to logarithmic arnplifier U4.

This signalis added to the saturated signal in U1/U2/U3, causing the saturation level of the
IF signal to become high.
The purpose of main bang suppression circuitis to minimize transmission leakage near the

center spot on the screen.

When the Magnetron Current pulse generated in Modulator PCB 03P9235 is fed to the
inverter US, it producees arectangular pulse which is controled by Q6. This pule is fed to
"MBS" TERMINAL of the MIC through Q15/CR12 as a main bang suppression
waveform, then IF Amplifier incorporated inthe MIC turns off during transmission to eliminate

direct reception of the strong TX energy (main bang).
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12 OPERATOR’S MANUAL INCL. CIRCUIT DIAGRAMS (FCC Rule §2.983)

(See separate covers)
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ATTACHMENT 1

[ TEST DATA FOR ]
1. Spurious emissions for 0.25 nm Range:
Ref. level: -5.05 dBm
11:17:58 JuL 7, 1998
L -5.85 dia KR #t FRO 9.419 4 _GHz
ATTEH 18 qB -5.89 dim
19.88 d8-01v M1932HKZ {TX-B. BSNN
J h POS |PK
-2548 (L e
At h’\ Emission limitations:
3548 }‘d‘ \"h\ ®
pr YL‘U&WW (a) 25 dB for 50 to 100 % of
—— the authorized BW (100 MHz)
i (b) 35 dB for 100 to 250 % of
the authorized BW (100 MHz)
Ei witt Eilt
TENTER 9,918 § GHz SPAN 308.0 NH:
‘RE {.#0 MHz  +VB i.98 HH: +ST 5.008 sec
13:@8:47 JuL 7, 1938 '
-5.85 dim MNR &1 FRQ 9.418 GHz
ATTEW 10 48 25.59 dia
18. A8 d8/0iv HighanK? Tx-e.ksun
POS [PX
Emission limitations:
i < () 43+ 10logPm =42.61dB
for more than 250 % of
IIPA the authorized BW (100 MHZ)
L e P ! — L oo
i > With Eilter N
5. 080 LAz TOF 12,590 Gz
+AB 1.98 HH:z «Ug 1.8@ RfH2 57 5.82499 sec
13:18:17 JUL 7, 1998
{ -5.05 d8n HKR w4 FRQ 16.88Y GH:
RITEN 1@ 48 69.24 dfa
10.80 dg/0iuv AL9B2NKE |TX-8. PSNA
P05 [PK
Emission limitations:
< {c) 43+ 10logPm=42.61dB
for more than 250 % of
_ the authorized BW (100 MHz)
Ei 3 With Filter N
ART 12,308 GH: TSP (7. 800 GH:
*RB L.B8 MH:z U8 1.80 HH:z 57 5.008 sec



13:25:56 JuL 7, 1998

Emission limitations:

«——(c) 43+ 10logPm =42.61dB
for more than 250 % of

the authorized BW (100 MHz)

Fig. 1.4 With Filter No. 2

L -5.85 dBa MKA #1 FRQ t8.8Y GHz
N = }& bb, 3§ dBam
10.89 d8sqiy M13B2MK2 (TX -8, PSH
POS PK
CONVEASION L 0SS,
cd.Bb dB
Py R e T W ~hd A A
STHR Bl CHz 5TUF 26,58 GH:
*AB 1.@8 MHz  «UB 18@ ¥H: *ST 5.408 sec

13:48:47 JuL 7, 1934

[ -5.B5 ¢Ba HKR Bt FAQ 36.45 GH:
N = §6,9] déa
10.88 da/giv 11332mK |TX-8_PSKR

POS [PX
CONVERS 0N Lﬂsﬂ
N K

Emission limitations:

START  26.5H 6H:z
*RB 1,88 HHz  «VB 10@ iH:

STl . ]
*ST 5.029 sac

(¢) 43+ 10logPm =42.61dB
tor more than 250 % of
the authorized BW (100 MHz)

Eig. 1.5 With Filter No, 2 T



2. Spurious emissions for 2 nm Range:

@ 11:23:3% JyL 7, 1998

L 3.81 dBm KR #1 FRG 9.418 1 GHz
RTTER 28 4B 3.31 dBa
10,80 dBsQiv n1992uK2 [TX-2N

POS PK

-25d8}——— ’i

J5de 5‘\

P G VO

/7

CENTER 9.418 8 GH:
+AB 1.80 #H: VB 1.80 #H:

@] 13:10:67 JuL 7, 1998
{3

SPAN 380.@ MHT
5T 5,088 sec

Ref. level: 3.01 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 MHz}

Fic 2.1 Without Ei

Emission limitations:

a1 _dBs MKR #t FARQ 9.%10 GH:
ATTEW 2% dB 18,29 dbm
Lg.88 d8-01v H1gESMKR TX-3N
POS [PX
NIE M .
SiAR

5. 688 GHz
*R8 1.0@ #Hz  +UB 1.8@ MH:

@13:15:19 JuL 7, 1998
L 3.81 dBe

TiF 12.388 [H:
5T

5.908 sec

FRO 16.687 GH:

HKR #1
RTTEN 2@ d8
19,80 _d8-/0]v H19

33.7d dBm
SHKa jTX-2H
POS [PK

() 43+ 10logPm =44.37 dB
for more than 250 % of
the authorized BW (100 MHz) _

Fig. 2.2 With Filter No.1

Emission limitations:

il - R P S Y
{¢. 388 GH: TOP 1H. GHz
fi8 1.08 HHz  +UB 1.80 HH: 5T 5.098 sec

(¢ 43 +10logPm = 44.37 dB
for more than 250 % of
the authorized BW (100 MHz)

Fig. 2.3 With Filter No. 2



[@] 13:3t:26 JuL 7, 1998
L3 81 dBa
N=18

HKR %! FARQ 18.BY GH:

= 36.6d dBa

18.9@ d6/qQ1v Nigj2HKka [TX-2N
POS [PK

CONVERSTON LOSS
22.89 d8
N . daa ot .
“STRAT 18, STOF 26,308 GHz

oz
A8 {.B88 KHz VB 180 kH:

@ 13:49:@9 JUuL 7, 1998
3.81 dBs
N =

»5T 5.888@ sec

MKR 1 FAQ 37.57 GH:

()

56.08Y dBe
10,88 d8-sq1u N1332NKR ITX- 2N
P05 IPK
CONVERSION EDSS)
24.20 dB
P W S - - R
STRRT 28.3@ GHz STOF 90,484 GH:

sRB 1.88 HHz  +VB 188 kH:z

45T 5.888 sec

Emission limitations:
() 43+ 10logPm =44.37 dB

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

Fig. 2.4 With Filter No. 2

Emission limitations:
43 + 10 log Pm = 44.37 dB

for more than 250 % of
the authorized BW (100 MH2)

Fiq. 2.5 With Fil



3. Spurious emissions for 48 nm Range:
Ref. level: 9.8 dBm

@}11:38:!3 Jur 7, 14934
L9

88 din MKA_ 81 FRQ 9.418 1 GHz
ATTER 28 48 9.0 dBe
18.89 d48/01v n1gdanka rx-wam__
#0S [PK
-25d8 \Emission limitations:
3548 JI\ (@) 25 dB for 50 to 100 % of
Y . the authorized BW (100 MHz)
NV () 35 dB for 100 to 250 % of
the authorized BW (100 MHz)
MM b
Fig. 3.1 Without Eil
CENTER 3.91B 1 GHz SEAN 5dd.8 HHz
«AB 1.88 HHz <@ 1.8@ HH: +5T7 5.8088 sec
13:12:85 JUL 7, 1998
L 9.98 dBe HKR 81 FRQ 9.4t8 GHz
ATTEW 28 g8 13.Sj dBa
i@.88 48-/01V N1932HK2 [TX -4BRH
P0S [PX
Emission limitations:
«——(c) 43+10logPm =45.33 dB
for more than 250 % of
f the authorized BW (100 MHz) _
Fig. 3.2 With Filter No.1
START 5,488 GR: TOF 12.508 GH:
sRE 1.P@ #Hz  +UG 1.B MH: «ST 5.B8D sac

@13:1‘!:13 Jub 7, 1998
RL_9.0@ dBw MKA_#1 FAQ 16.893 GH:z

[ATTEW 28 g8 931.89 dbm
1¢.88 d8/01v Mig32HKa [TX-HENN
POS PK

Emission limitations:

< {c) 43+ 10logPm =4533 dB
for more than 250 % of
the authorized BW (100 MHz)

Fi. 3.3 With Eil

STAAT 12.580 GHz. TOF 18.880 GH:
«AB 1.89 M4z  +VB 1.B8 MH:z ST 5.080 sec



@I 13:33:41 JuL 7, 1998

L 9.08 dia nkR &4 FRQ 18,84 GH:

K= tb 47.6H dBm

i@.88 da/giv Higganke U(-'iiﬂ
POS PX

CONVERSTON L 0SS!

22.88 dB

STAR

1d. 488

T
sAB | .68 NHz  +UB 1B@ kH:

1

3:93:48 JuL 7, 1998

STOP 25.38 GH:
+ST §.008 sec

A

L 9.488 dAs HKR ®1 FRQ 38.43 GH:
N = 47.69 dia
18.08¢ d8/{iv N19)2HK2 {T1X-4BNN

£08 |PK
CONVEASION 1059
24.2¢ d8

; !
“STAAT 26.58 CH: STOF 99.00 GH:

*AG 1.8@ HHz  +UB 1B@ kHz

+ST 5.008 sec

Emission limitations:
{c) 43+10logPm =4533dB

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

Fia. 3.4 With Filter Na. 2

Emission limitations:
{c) 43+ 10logPm =45.33 dB

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

Fig. 3.5 With Filter N
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Date : July, 1998
ATTACHMENT 3

[ TEST DATA FOR 9. SUPPRESSION OF INTERFERENCE ABCARD SHIPS |
1. Harmful interference to Receiver

Band: 14kHs ~ 4 90 k4

@] 87:87:31  JUL 1@, 1398
L L

3@, 88 dBuV
eHTTEN @
19.08 d48/01Y MODEL 1932M3 OFF
POS |PK
4 fl
A 1!
1T LA
SIRRT 14,8 kH: STUP YS@.¥ kHz
A8 1.8@ kH: +U8 108.@ %Hz

o5T 1.849 sec

87:12:843 JuL 14, 1938
108.89 dBuV
RATIEN @ 4
10.89 d/01Y

HDDEL 1932M4 ST-B
POS [FK

W’d( l

ST0P 438,80 khz
*AB 3.88 WMz <VE 18.0 kH:z «ST 1.888 sec

#7:58:58 JuL 1@, 1338
t!ﬂ.!BEdBuU

1d.89 dg/01v HDOEL 532“4 TX-HENH
POS [PK

M
STHR 18,8 kh:2

q3d. 8 kH:z
*R8 3.88 kH: V8 (2.9 kH: *5T 1.800 sec




Band : ug0kHz ~ & MH2

12:48:53 JuL t2, 1998
L.108.088 dBuY

*ATTEE @ d

19.84 dB/QIv

HLDEL 93219 arF
POS

=

Ny
]

st i s il N
abjundedy

“STARI 439 kH: STOP 3. 008 Az
*RB 38.8 kHz VB 198 kH: ST 1.008 sec

@ 12:51:32 JUL 12, 19498
L1

8,88 dBuY
CATIER @ d
19,89 dB-s0Iv HpDEL 1932nd ST-8
POS 1K
T e Ty DN IRV
“STAAT 999 kH: STOP 5.0056 HHz
*RB 38.8 kH: U8 18@ WH: 57 1.089 sac
12:54:34 JuL 12, 1998
L 189.88 dBuV
FATTER @ 4 L
10.88 4841y MODEL 1933H3 TX-YANH
POS [FK

STAAT Y9308 kH:
*RB 18.@ kHz VB 188 kH:

STOF 5. HH2
157 1.0898 sec



Band : $MHz ~ o MH:z

@]EE:BS:EI JuL 3, 1398
L 1808.0808 dBuV
=AITE

gd
18.80 dB-/QIv HDOEL_i93a2ng OFF

A
AR 4
WANARY WA /. N\

STHRT 3. 1 TOP 19,444 NH:z
*RB 108 LH:z U8 3dd@ kH: «57 1,388 sec
@] 28:22:47 JuL 3, 1998
L 100 988 dBuY
PATTEN W dff I |
19.489 48-01V HOGEL 1933Md ST-8
Pas iPX

A
LA N f
ANAST T [

“STAR 5.413 fiHz T0P (B.U08 HH:z
*RE 198 kHz *UB 1388 kH: aS§T 1.088 sec

@23:27:36 JuL 3, 1998
L 188.88 dByY

FATTEN @ af
18.88 d8/sgiv #DOEL [332nd TX-4BNH
P05 [PK

M )
A/ AN F\
VAR A /1

“START  3.06@ HH: TOPF {0,083 ff:z
*A8 194 kHz syg Jad kHz #3T 1.008 sec



Bard: 70MHz ~ O0MH2

@]17:50:151 JUL 9, 139§
L_128 88 dByy

ATIER @ dﬁ
18.88 dB/gIv HDOEL 1932Md OFF
POS [PK

oo Y A Y Ve ; e

STHH .44 ftHz
sRE 189 kH: *U3 308 LH:

@ 17:34:82 JuL 9, 1998
108.88 dBul
“ATTEY § dB

18.88 d8/0Iy HDOEL_}332nd ST-B
POS [PK

STOP 38,78 fHz
*5T7 1.980 sac

Jl
AYIC SUWPSY, [P\ YR IVEOYY BUPR SR RO dﬁm

sTHAT 17 #7 BH:
*RB 188 kHz Vg 380 kH:

310P s HHz
ST 1.908 sac

[@ L7:57:16 JuL 3. 1998
1

40.408 dauV
sHTTEY B d
18.8% 48701V MOOEL 193aMd TX-YBNM ‘
POS IPK
I
L™\ Moriddimars o ol

SinAd i4. F STOP 4. U0 HAA:

A0 188 kH:z 8 388 LHz

*5T 1.9@8 aec



léti)lﬁze \3C7/&7}{2 ~ ;fo cvﬁ1f{a

16:31:87 JuL 9, 1998
L _199.98 dBul

sRT 18 48
1d.89 d48/Q1V ﬂLDEL 93384 OFF
POS PK
. M‘M—-A—Jl—k
START 38,44 TOF 139.8d Afz

. HHz
sAB 308 LH:z U8 389 kHz

@ 16:34:803 JuL 9, 13948
L _18@. 88 ddul

«5T 1.988 sec

LATTER 10 48
18. 88 d8/GIV

gLaEL 93213 sr-ﬁr

PS5 PK

o Al A

STRAT 14, z
sfE 399 kH: syB 388 kHz

(@ 162728 L s, 1998
L 100.82 d8uy

TOF 130.689 AAz
*ST 1,889 sec

LATTEN 18 g8
16.88 d48-/01V

MDDEL 1333Hg TX-ugNH
POS |PK

nnunuTa#JE; s s

START  J8.80 ARz
RO 388 kHz  +uB 308 ki:

TOP . B8 HH:
+S5T L.880 sec



Band : 700MHz ~ 300MH;

%] 14:49:t5 JuL 9, 1998
F 109, 88 dAuv

TTEN 18 48
18.89 dasqv QFDEL 93208 OFF

POs PK

IL_TL N TN Lo

SiAAl 1349 HH: 5TOP 380.9 fH:
*RB 388 kH: *UB 388 kH: =ST 1.904 sec

@ 15:85:38 JuL 9, 1394

180.80 ddul
1] 18 48
10.89 ¢BsQLV MPDEL }932hg ST-8

#05 |PK

R W PRI 111} SRR
'm'll"’_flhnu

. ) STOP 398.9 HAz
*A8 388 kH: sUB 388 kHz o357 {.888 sac
15:89:05 JuL 9, 1998
24.88 dBuY
18 48
18.89 48/0[y HDOEL 53EHJ TX‘HLNH
P0S [PK

L 8

14,8 MH: STOF J99.49 ARz
*AB 388 Hz *U8 384 kH: «ST 1.00Q sec



Band 300MH: ~ J16H32

@]13:97:23 JuL 3, 1398
L1

i 39. 89 diyy
RTTEH 18 48
18.88 dg-/dIv ROOEL 1932nd OFF
POS [PX
NN YT " -
STHH 5 1. 888

.4
=RB 388 kH:z

@] 13:17:42 JuL 9, 1998
g

L3
*UB 388 kHz

GHz
«5T 1.808 seg

20.08 dAuy
CATTEN LB d
16.88 dasqIv BOOEL 193249 ST-8
P05 [PK
- .. |
S1RK Jud. 8 HH: STuP {.ddy T
*RB 308 kHz «UB 388 kH: +5T 1.988 sec
13:24:23 JuL 9, 1998
L 1@e.08 dBuy
CATTER LA 48 [ ]
18,8y dB/qIv MDOEL_1932H4 TX-4BNH

POS PK

STAR 4
A8 384 kH:

LI
WE 180 kH:z

OF {088 @ Gh:
+57 1.088 sac



Pub, No. : TI-1697
Date : July, 1998

2. Electromagnetic Field

Band: Wity ~ 4 J0kHI (Lini & it 1H-M.= o 1T = - 20dBTh)

87:87:31 JUL 18, 1998
100.88 dBuY

ATTER & d '
18.89 dB/flv HOOEL 1933Md OFF
POS FK

y s

Vi
START 19,0 kW: CLL e
*RB 3.88 4Hz «Ug 19.8 kHz «57 1,008 sec
97:12:83 JUL 1@, 19398 . REF.
L 189.88 dBuv — 380V

o d
18.89 desqrv DEL_}93gMd ST-8
POS [P

i

f\

START— T4 ¥ STOP W00
A3 3,88 kHz  +UR 10.8 kH: ST 1,000 sec
@ o7:ses Ju 1, 1998 ' f;z;:ﬁ7}’
190 98 4By B -
TR e >848n
180§ da/q1y DEL J93and Tx-4pmn
FOS PK

STRR iy, T STOF 838 B LH:z
*HB 1.9@ kH: <V 9.8 kH: *ST 1.020@ sac



Band 4 JOkHe ~ $MHz (Lamift 28 IN.M= 0 1.V/m=-20dBi¥/n)

i

12:48:53 JuL 12, 1996

3998 dBuy
AITER @ d
18.89 d8/g1y HDOEL _}g32n3 anI_
P05 [BX
fu%’ \If n
ART
Py AV
W \‘ aaiigd et JW
START Y38 WAz STOP 5,080 HHz
A8 30.8 kHz  +UB 100 kHz +ST 1.988 sec
REF . (dBWT/m)
I Pt fo0-7acs 4 Co S
FATTE ] 1& 190 - F6=  H{ 3MH2)
2nd $T1-8
18,88 d8/0Tv~ HpOEL 1932M 1. i
\
‘-—-_-_-_-—-_-
\ — *&OJ(B/-W”"
T “ v
W%MW“"* LT
439 kHz S10P 5. 889 HH:
*RB 38.8 kHz +UB 108 kH:z +§7 1.088 sac
. REF. (G{BﬁW‘!)
2:94;
@]1113.31 ﬁuum 2. 1938 J00 - 16 =26 (0.8MHz2)
ATTER .
18,20 dB/0Tv~ HDDEL }932n3 rx-qhnn 7oo- Pz 4 3MHE)
POSPK | sp0 - 88 = 7+ (SHIE)
\"\
| I\_-‘-'----""----_________
T - 2-0dBuV/m
AL, .
!lvl \ W\
ek hmmwm
STAT T UTE RN STOF 5,599 AN
RO 38.0 kH:  +UB 1@ kHz «ST 1.880 sec



Band: 3HHy ~ 1oMHa (Limid at TN.M. 2o [uV/m = - 20 dBUT/m )
Bt "
) dB

8.89 48-q1u npoE ng_oFf
P35 [PX

A
1\ . A
WA IR A \
¥ AR f

MM

(=%

STAR Tmz TOP 10,900 HHz B
RO 180 kHr U8 308 kH: +ST 1.862 sec
Eagy,m s f20-00- 12tk
?;Tgljyﬂ; HDOEL {932nd $7-8 100-33 =77 (7/1H2)
POSPK | 70 0~ 28 = 2> (foMH2)
== _
/W\Tﬁ\ ~ = - 20dBuT/n
VMY AY AR caMPONENZeS‘RAB,DVE
ol L/ THE LIMIT ARE- FROM
EXTERNAL NOIEE R AIGNALS
NoT FROM RADAR.
START  3.888 AH: TOF 0. 2 .
*RB 188 kHz  +U 388 kH +ST 1,888 sec

@ea:ams JuL 9, 1398
L1

38,88 dBuy Joo - 88 = /> ($MHE)
FATTER 4

= }
18,80 dgsgdiv HLOEJ. qaand Te-upwn | /00~ £9=77 ( 9/ )
487 Pns%— 100 18 =22 C10/HE)

N ‘?‘T _ABOVE
ALL COMPONENTS-ARY
CAvARIIWA / THE LIMIT ARE FRort s
EXTERNAL NOISE op SIGNALE,

LI VA noT FRoH RAPAR.

£
-
]
|~
<]
"]
[~
Pl

SlRRT  5.0B4d
*RE 188 kH:

z TOF {F2 ]
U8 388 kH: «5T 1.889 sac



Band: 70 MHz ~ 30MHz (Limil at IN-M.= 0. [ui/m = -20dBuV/m)

17:30:18 JUL 9, 1998
L 180.088 dBu¥

CATTEN @ 4
18.89 d8/d1v

BDEL 1332Md OFF

P05 PK

-dlhbf\JhNJﬁk:;ﬁ'lhnh-.;

T

“START 1@.47 WAz

. R 18@ kHz sUB 328 kH:x

@ 17:34:42 JuL 9, 1398
L1

STOP J8.dB HH:
oST 1.090@ sec

REF. (dB i /m.)

Rl 18806 diu g00- 74 =% (roHH2)
18.09 4e/qIv IDUEL 9321g ST-B 100~ 00=30 (>o0HHz)
FSPK ) s00- 672 33 C30MHe )
"-'—-—_.________-_-_._- )
\T‘ h _ 2048 /n
e e :
STAAT 18.87 mAz STUP 34.40 Az

*AB 188 LKz U8 388 kH:

@17:57:15 JUL 3, 13398
L 188.88 dBul

+ST 1.088 sec

REF. (ol BV /)
100~ 78 =22 (10MH2)

nhogL m& x-4dwn | 760 - 20 =30 (20MHz )

100 - 67=33 (30HH)

~20dBul7m

sALIEN B d
10.89 4801y
POS [PK
1
i'\
Jndﬂ\auphﬂqmﬁuqﬁa_r il Pfikhind
START 19.09 HA

]
*fi8 188 kH: +U8 308 kHz

STOF J9.7H HH:
«ST 1.08Q gec



Band: 700 MHz ~ 300MH2 (1imit at JnH. = [V < 0BT/ )

14:49:15 JUL 9, 1938
L 129,98 4BuV

PATTEN 108 48 ‘
10,89 d8/01y HDOEL 133243 OFF

POS Fﬁ?“‘

L L] TR L]
START T ¥ ARs STOF 3898 iz
*AB 3d@ kH: *UB 388 kH: *ST 1.8BE sec
%]lliﬂslaiuuwt 3, 1998 Rfi‘?@b{v‘/m)
FATTER 10 48 - t’- fo0-60%
18.90 dasqiv HODEL }332hd ST-8
POS [PK
o ABT /m
ALL COMPONENTA HﬁOVE
o . THE LIMIT ARE_FRO
R T .L»I-Ui ol EXTERNAL NOIE OR SIGNALS,
w "I NoT FROM RADAR.
L STOF 104,98 Wi -
‘RB 380 kHz  +UB 388 kH: *ST 1,888 sec
15:89:85 UL 9, 1998 V/m)
REF. CABAC
-ﬁé:“igadﬁm % F 100- 45240
18. 8§ de/gtv MDOEL 19323 TX-4aN
POS [PX

0 d B_,u_v_/ ”

ALL COMPONENTS ABOVE

’ . - LIMIT ARE FROH
IS SV .| W L ;;IL;ERNAL NOISE R SIGNALS

NoT FROM RAVAR.

UL LR STOF JuW. z
+AB 382 kH: U8 388 kH:z =57 1.80Q sec



Band: 300MH: ~ 16Hz2 (Limidt at 1 NH. =36V 284800/ /m)

@ 13:87:22 JuL 9, 1998
L1

38,68 dRul
FATTER L2 48
18.08 dB/OIY
PR
AL Y o
5TAR BHT

J88. 4 nHz
*RB 300 kH: *UB 38@ kH:2

%} 13:17:42 JuL %, 1998
108.788 dBuv

sST 1.009 sac

RATTEN 18 d8
1g.2y d8/01V

:

STAAT 3Bl RHz
*RB 388 kHz *JB 388 kH:

@ 13:24:29 JuL 9, 1998
L 1A8. A8 dBul

GHz
+5T 1.6@8 sec

LATTER 18 48 L
18 88 d8-sd1v TX-4NR
PX
uouunJa-uuulﬁtuaAﬂLndé!!ﬂ“&hﬁldh!z&érinlbﬂmh piswh
START 390.0 GHz

?
+RB 388 kH: «Y8 300 kH:

«5T 1.088 sec

REF. (olBuT/m)
100- &0 &= 4o &

9.5 4BuV/m

REF. (A{BJ:\T/A)
jo0-878=#%0. &

9.5 dBuT/m



Band: 30MHz ~ fooMHz (Limit ab [N.M. = 0.350m = -r0 §dBNm)

@]15:31:&7 Jut 9, 1338
(100 98 dBuy
ATTER 18 48

18.89 d48/GIV MDOEL [332n2 OFF
POS [PX

1 . I AT,

START J0.0¢ #flz TOP 190,08 fAH: o~
*RE 388 kHz *UB 308 WH: *ST 1.890 sec

16:3%:83 JuL 9, 1398 E
L 1A9.99 dAuy REF. (d@‘j/”‘)
ATTER 18 d8

Je0-{1:3%
18.88 d8/QiV QFBEL 932 ST-Bh
POS [PX

—,/C>-$'aﬂf§LLT7}Cn
T ot s s *MMM "L- .
STANT 79,99 FA: TOF 180,90 A
+R8 382 kHz U8 380 H: *ST 1,880 sec
16:37:20 Jul 9, 1938 REF. (B Win)

L 128 84 douy -

CRTTER 18 48 100-41=37
19.9¢ d8/q41v nLngL 33284 T dine

Hnua«udvndapunuhAhnuunndu&nnmulu#n&f el t:h-

START 0.9 AH: L]

1
*RB 388 kH: V8 3108 kHz *ST 1.290 sec



Date : July, 1998

3. Power Input to an Artificial Antenna
Band : TnldHz ~ ¢ Jofts (timid at 2 meler =- 3/ dBx)

87:35:29 JyUL 18, 1338

L .89 dfa
mm L _ l 1
v Li 11 T — oL, JJGLI _-P_Ols PK

L

Sl AT ﬂL, N

ST0P 996.8 kHz
+ST 1.889 sec

: ART  1%.B kHz
«A8 3.8@ kHz +VB {8.8 kH:z

87:39:1¢ JuUL 18, 1958
8.00 dia

FATTER 8 ¢
T fedt,
P A - 8‘/&‘(.3):4
ALL COMPONENTS AB/SVE
THE LIMIT ARE FROM
AR 1.8 ke VB 18.8 ki Uo7 Labe e: EXTERNAL NOIBE of SIGNALS,
NOT FROM RADAR.

@7:41:57 JuL i@, 1993

Tt e
=ATTEY 8 d
LU, U MUT iV 1 PDS PK

I “ —S’fb’/ﬁm
ALL COMPONENTE ABOVE
: ) THE LIMIT ARE FRoM
A8 380 Uiz - aUB 188 ks "I 1,808 cer EXTERNAL ANOISE OR SIGNALS,
NOT FROM RADAR .




Boand = nf0kHz ~ EMHz (Limif AT 2melor =— $/28m)

13:91:42 JuL 12, 1998
L 8.00 dis

ATTEN 8 ¢
: Y B G3AMA—RFF
POS PR

\;vﬂ'n
! H‘Mﬂ- (g T W TRRY TR w-vLi
STAR TRz STOF 5000 TR -
*AB 3d.8 kHz  +UB 18@ kH: ST {848 sec
@ 13:84:33 UL 12, 1338
RL_9.P@ gBa
:—a-#TE a dEl. ael 1w o Q&
TO. o g gty —= MUt JOTIT ;los PK
iR
==%‘ - 8‘/ dﬁﬂ\-
START 999 kW= ST0F 5.080 ARz CoMPONENTS AgovE.
*A8 38.8 kHz  +YB 188 kHz *57 1.888 sec ALl . s S 4
THE LiMIT AKE Rom
(@ 13:07:23 JuL 12, 1998 ExTernat. Mpjse ORSiGhALS
a
PATTEr 8 de nng;, ssoniseapu ] T FRott Rapar .
tu.-q 1* 1" L PUS FK
|

1 ]
|
——
[

-8/ dBm

STAAT 494 kA: STOP 5.708 Az
+AB 39.8 kHz  «UB 10@ kH: 5T 1.888 aec



Bdm{“ SHMHz ~ oM H2 (Z,t‘/xx)f df 2 meder =- 574{3/1)

@] 28:3%:42 JuL 9, 1993
L 9.08 dAa
RATTEN lndE .’k .

LELELS R L") == )

POS {PK

START  3.44% ni: 510 18,908 fH:z
*RB 109 LH: U8 388 kH: *5T 1.988 sec
28:36:44 JuL 3, t93%A
L 8.88 dBa
ATTEN 4
T 1 05 PR
A

N %)

v o / :
LM \V’ h | %Z -
\AL¥= -3/ dBm
ALt COMPONENTS ABOVF
To-lw T THE LIMIT ARE FROM

ll

START 5.800 fH: ‘
‘RB 168 kHz  *UB 308 kH: ST 1,808 sec EXTERNAL NOIBE 08 SIGNALS,
@] 28:29:55 JuL 9, 1998 NOT FRoM RADAR.

[ 8.8 dBs

.HITEI a q_ﬂ b 3 *:l‘l ﬂﬂﬂﬂﬂ Tt
iU U WWT 4V L] ULl LJJLiilY IPBSEEP!K!!!

YA\ A 1
MLL ’8/!;{/9m
ALL CoMPONENTS ABOVE

 ruz LpT ARE FROM
TEET 2333 EE:.‘ ;XTE/QNAL A)OUSE DP B{GNAL/S;
NOT FPoM RADAR.

“START 5, 1
*AB 18@ kH:z sYB 388 kH:



Aand : 0MHz ~ 30H2 ( Limid of smeder » - s/dom )

@13:45:45 JuL 9, 1938
L 2.98 dBa

FII'TEI 2 df ‘
su-q MUY ;’0'3 PK

|
!
!
.

. 3IHR .U KHz
*RB 188 kH: *UB 389 kH:

@18:52:‘!5 JuL 9, 1398
4.88 dBw

=ATTEN @ da ' ’
T B, 1 ST, KT LCETL R
TUTYeuUT Iy L= L1 L) q—JT

Pog [PK

ITOF 3090 RR: '
+ST 1,900 sec

wbﬂwwwwwm% 8/ dbn

ALL COMPONENTE ABOVE

STRAT IW

T R THE L /MIT ARE FROM -
*RE 188 kHz U8 3088 kH: «5T 1,890 gec ZXTERNIC}L NOIBE oR ,8‘ /}L!S’
NOT FROM RADAR.
@15:55:25 JUuL 9, 19%8
i. .00 dBa
'RITEI A4

g1 HPEL—T53RME—Fht
POS PK

-3/ 2B n

START 14, 1
AR 188 YH:z U8 388 kH:

E
— ,mw_l ALL CoOMPONENTS ABOV

2

ST 1,088 see JHE LIMIT ARE FROM

EXTERNAL NOISE 0R SIGNALS,
NOT FRoM RADAR .



Band: S0MHz ~ JooHHz (Limil arX 2meler = - 7/dBm )

@] 16:12:56 JUL 9, 1998
L@

B8 dba
ATTER 18 4B
18,084 d8/q1v HDOEL 93213 OFF
POS |PK
1 1 ﬂ
devic o N e A
START 0. 0% MRz TOF 107,38 ARz
+Af 388 kH:z *U8 388 kHz «§T 1.888 sec
ng 16:15:38 JUL 3, 1998
-a#rEn“Ta“EE : b
i st- L
1824 g¢/qIu MODEL | 932H 3nsapx
A
T
THE LIMIT #RE_FROIT
EXTERNAL NOISE 2R SIGNALS,
“STAR . H STOF 140.3% fH
8 300 (Hs 08 200 ke 'S 1 898 see NOT FROM RADAR .
@ 16:28:23 JuL 9, 1998
L 9.98 dBa
FATTER L@ qB
18.90 d8-q1y ooeL 1932nd TX-upnN
POS [PK

= - 7/48
st i it et it 08 i J*““JL'ALL a;%PONENTf ABOVE
THE LIHIT ARE FROM,
EXTERNAL NOIBE OR BIGNAZ,
T 5L TOF W0 ARz 7 FROM RADAQ'

«RE 108 kH:z B 388 kHz *ST 1,098 sec



Band: 2ooMHz ~300MH: Climid Ak 2meter == &/ 4B )

@15:25:33 JUL 9. 1998
L 8.2 d8

a

ATTEN 12 4o

18.88 da/qiv H#DEL 33214 OFF

POS PR
. ﬁ f | [N ]
AL | e T 0
STRAT tdd.8 TRz STOF 394,
*RE 380 kHz  +UB 388 kH:

1
5T L.BAD sec

[@15:45:57 JUL 9, 1938
L g

28 dBaw

SATTEN 18 13
18.99 dBsdIv

H%DEL 93and ST-BL

POS IPX

1 —6/dBm -
l i l

LU ] ALL COMPONENTS ABOVE

THE LIMIT PARE FROH

STHRT L@@, @A

EXTERNAL NOIBE 0R BIGNARS,

2
*R8 388 kH: U8 308 kH:

@]IS:SE:SE JuL 9, 1998
L4

NOT FROM RADAR .
STUP J88.2 nH:

oST 1.8 sec

ﬂTTElBEBdB;
18.80 dBs0IV MDDEL $932H Lﬁ;qkin
l -8/ A B
A t i [a]
e L I o Il T Tl ALL CoMPONENTA A BOVE
THE LIMIT ARE FROM
EXTERNAL NOISE oR BIGRALD,
STHH

{8 7 HH:
*RB 3IBA kH: U 388 kH:z

sor wew s AR NOT FROM RAPAR,
*57 1.4988 =sc



Band: s00MHa ~ J6Ha (limit AR 2meder = - S ABw )

@l]:ﬂ:iﬁ JUL 3, 1998
g. 8@ doe

ATTEQ 18 48
18.80 da-/gry MDOEL 133dig OFF
70§ |PK

Tt ) Fﬂiahnh ,

START 344,97 HH: TP 1.898°8 OH:
*RB 388 kH: “UB 38@ kH: . *537 1.000 sec

%:] 13:48:3¢f JuL 9, 19498
|

3@ dBa
AITER 17 46
19.80 dp/qrv MpOEL 1932Md ST-B
POS [BX
— &/ dBn
LN VAN Y T *jﬁﬁhihulf, otk
START 384.9 Az STUF L.088 B OAz
RO 380 kHz  +UB 388 kH: +5T 1.808 sec
@]msma JuL 9, 1398
£ 8 20 dia
CATTER 10 43
18.80 d8/qlv MDDEL j932md TX-4BMH
FOS [PK
N

SR BN O O "#_m.m_,w

STRA B HH: STOP 1.949 8 oz
*RE8 39@ kHe *UB 388 kH:z *5T 1,969 sec






Date : July, 1998

ATTACHMENT 4

3. RF Power QOutput

Modei

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
External Mixer:
External Mixer:
Directional Coupler

Type
71210C

TDS680B
5D3645
P6015
2100
436A
9481A
TR5824A
X5328
423B
8494B
84958

Type
TDS680B

84948
84958
4238
5D364S
P6015
71210C
11970K
11970A
5D364S

[ List of Test/Measuring Equipment ]

Serial no,
2927A02847
B030202
R94471
RO5762
900401
2410A19137
2349A38603
41940036
1441A00523
03696
1510A07310
1350A04754
8411057

Serial no.
B030202
1510A07310
1350A04754
1822724214
R9425
8411057
900401
2927A02847

R9425

Mfr,

HP
Tektronix
Shimada
Shimada
Tektronix
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
50364S

MASL32#8

MAS 15905004

7. Field Strength of Spurious Radiation

Model
Broadband Rod Antenna
Biconical Antenna . .

Conical L.og-Spiral Antenna

Type
M 95010-1

BiA-25
LCA-25

Double Ridged Guide Horn Antenna:RGA-180

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

8. Frequency Stability

Model

Power Meter:

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

71210C
11970K
11970A

Type
436A

8481A
X532B
5D364S

PL-4E

e o e = A oA M~
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Serial no,
2927A0847
1510A07310

RO576
8411057

R9904

Serial no,
0496
2650
2886

2927A0287

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

HP

HP

HP

HP
Shimada
Shimada
Microwave
Shimada

Mfr,
Advanced Electronics
Electro Metrics

Blectro Metrics
EMD
Toshiba
HP
HP
HP
MT,
HP
HP
HP
Shimada
Shimada
Tabai Espec



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

Type
71210C

14 k- 10 MHz
10 - 30 MHz

30 - 300 MHz
300 - 1000 MHz
4815A

TR4172

8566B

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

Mfr,

HP
Furuno
Furuno
Anten
Anten

HP
Advantest
HP






