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Pub, No.: T)- 1698

Date : July, 1998
1 GENERAL INFORMATION
1.1 General
(a) Manufacturer: Furuno Electric Co., Ltd.
Ashihara-cho 9-52, Nishinomiya-city, 662-8580 Japan

(b) Model: Model 1761 MARK-3

Serial no.: 3378-0001
(c) Primary Function: Search, navigation and anticoliision
(d) Maximum Range Scale: 48 nm
(e) Minimum Range: 37 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: MGs388 ES571 or MG5248
Peak Output Power: 4 kW nominal

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

MG5388 E3671 MG5248

Manufacturing: 130 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 equalto 1.5/T MHz, where "T" is the puiselength in
microseconds. See para (e). (FCC Rule §80.209)
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(e)

1.3
(@)

1.4
(@)

(b)
{c)
(d)
(e)

Pulse Characteristics:

Pulse Type Short Middle Long |
Range Scale (nm) 0.25
0.5
0.75
1
1.5
2
3
8
12
16
24
48
QOutput 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 carried out for the underlined Range Scales.

Modulator
FET Type: 2SK1450
Trigger Voltage: Approx. +10VDC
Receiver
Passband
IF Stage:

Pulse Type Short Middie Long

(MHz2) 7

Gain (overall) (dB}: Sufficient to cause limiting, approximately 130

O verall Noise Figure { dB): 6  (typical}

Video Output Voltage (V): 3.8 V positive across 400 ohms

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

-paqge5 of51 -



H If receiver is tunable, describe method of adjusting frequency:
Adjustment of tuning voitage of receiver local oscillator {Automatic)

1.5 Display
(a) Type: 7 {in.) mono-color(green),
PPI, raster scan.

7 in. diagonal CRT
effective dia., 100 mm

2 % on all ranges

(b) Size of Indicator Tube:

{c) Sweep Linearity:

(d) Range Scales:
Range (nm) | Number of Range Rings Range Ring interval (hm)
0.25 2 0.125
0.5 5 0.1
0.75 3 0.25
1 5 0.2
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
48 4 12

(e)

Range Ring Accuracy:

Better than 0.9 % of maximum scale inuse
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 afignment.

(i

True Bearing Indicator-

Provided.
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1.6

(@)

(b)

()
(d)

(e)
(f

(9)

(n)

(a)

(b)

Antenna

Antenna Rotation ON-OFF Switch:

Not provided.
Reflector: Slotted 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 24°
Vertical 27 °
Polarization: Horizontal
Antenna Gain:
Radiator Type XN8
(dB) 26

Attenuation of Major Side Lobes with respect to main beam:

Within  +20° ,24dB

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

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

Line Power Supply Requirements
fnput Voltage: 12/24/32 VDC

Power Drain: 58 W



1.8

1.9
(a)

(b)
(c)
(d)

(e}

(f)

1.10
(@)

Functional Controis

*Range selector *Range ring on/off *Power Switch

*Economy mode *FTC switch *Panel dimmer

*A/C Sea control *Gain control *MENU

*Heading line off *Echo stretch *Trackball (VRM,EBL,GUARD)
*Guard zone set/Audio alarm off *STBY/TX *A/C Rain control

*Interference rejector *Off-center (SHIFT)  *EBL on/off

*VRM on/off *Zoom *TRU/REL

*Range set *Brilliance

*Echo plot *Plot brilliance

*Navigation on/off *Watch mode

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 529/ PX6)
If all units are not housed in a single container, indicate number and give description
of individual units: |

1 X Display Unit Type: RDP-099
1X Scanner Unit Type: R8B-0082 (24V, 24 rpm)
(Transceiver Type: RTR-065 (contained inthe Scanner unit))
Approximate Weight of Complete Installation:
Display Unit: 8 kg
Scanner Unit: 23 kg ( XN8-RSB-0082)

Approximate space required for installation excluding scanner:
Display Unit: 276 mm (W) X 224 mm (H) X 323 mm (D)

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

P



Pub.No. : T]-1698

Date : July, 1998
(b) Is 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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2 IDENTIFICATION OF EQUIPMENT (Fcc Rule § 2.925)

The following nameplates are permanently fixed on the corres

units.
FCCID: ADB9ZW1761 M3

Material of nameplate: Polyester, 0.1 mm thick

E:cc D: |__ADBozwizeima |

| FURUNO USA_INC. |

COMPASS SAFE DISTANCE
STD M STEER[ | M

EQUIPMENT class [ ]

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

-

?
( MARINE RADAR
L. ]
SCANNER UNIT »
TYPE | RSB-0082 ]
SER.NO. [ Ro9g9-
COMPASS SAFE DISTANCE
SID L IMSTEER[___Im
EQUIPMENT CLASS ]
FURUNO ELECTRIC CO., LTD.
(\___NISHINOMIYA CITY. MADE IN JAPAN JJ
1 MARINE RADAR R
MODEL | 1761 MARK3 |
DISPLAY UNIT
TYPE RDP-099 ]
INPUT | 102.400vDe ]
SER.NO. | __ 3373. ]

)

LY e .yl

ponding equipment

Fig. 2.1
Nameplate for
Scanner unit
at RSB-0082

Fig. 2.2
Nameplate for
Display unit



Date : July, 1998
3 RF POWER QOUTPUT (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
Pulselength (jis) 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 puise voltage was measured at its cathode using the oscilloscope and divider with
ratio 1000 to 1.

Pylse.Type Short Middle long
g't{:ﬁ:ggg'nf&”é’;e’ 4054 40.54 40,54
\“,"O?g‘ge;”(’:v')"p”t 3.90 3.70 3.70
Efgs‘;:.e;%‘;itﬂf;g) 0.290 0.510 0.970
E‘g_"’gtc')";/eo (a*:ﬁ;mu dey| 0060 0.060 0.060
g%‘_’fg E,;meargﬁ)m de)| 0760 0.640 0.270

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) 33 3.3 3.3
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Pulse Type Short Middle Long
Pulselength (us)

50 % amplitude) | 110 0.300 0.828
Rise time (us)

10-90 % amplitude)| %967 0.070 0.070
Decay time (us)

90-10 % amplitude)| ©-060 0.072 0.076

RF envelope of the magnetron output pulse

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

Pulse Type Short Middle Long

Pulselength (us) 0.115 0.300 0.810
-3 dB points)

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

Decay time (us) 0.060 0.060 0.060
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.

Puise Type Short Middle Long

Range scale (nm) 0.25 2 48

PRR (Hz) 2028.9 1198.9 586.1

Duty cycle 2.33E-4 3.59E-4 4.74E-4

Magnetron input, av.] 3.00 4.39 5.80
W)

Magnetron input, 12.87 12.21 12.21

peak (kW)

Power meter reading( 0.080 0.122 0.162
mw)

Magnetron output, | 0.910 1.382 1.834

av. (W)

Spurious response | 42.59 44.40 45.64

limits (dB)

Magnetron Output, | 3.90 3.84 3.86
eak (kW):

Magnetron efficiency| 30.3 315 31.6

(%):




Peak Power Input to RF Generator : 12.43 kW
Estimated Efficiency of RF Generator :31.1 %

mmraems 12 At Ed
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4 MODULATION CHARACTERISTICS (FCC Rule §2.987)

4.1 FET Trigger Pulse

Fig. 4.1 (Typical wave form of Trigger Pulse) Scale: 10 V/div.

Short Pulse (0.25 nm Range) 200 ns/div.

ggggﬂ?d -Y

cais :
1000P7 1KV
€ |oh
'_‘ -ﬂ'
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o

FLB01
8,0y — 8

" ST
G ok
- 4 N = |~
NCRNSE ) T 8=
L Eo' 2— l _% n c?é
. <> | — ]
Taet Point for .
FET Trigger Pulse MD 8oard (03P9235)

Fig.4.1.2 Test Point for Trigger Pulse
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4.2 Trigger Puise at Magnetron Cathode

Fig. 4.2.1 Short Pulse (0.25 nm Range) Scale: 1 kV/div. 200 ns/div.

Fig. 4.2.2 Middle Pulse {2 nm Range) Scale: 1 kV/div. 200 ns/div.

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

-haada 15 nf51 -
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4.3 Magnetron Output (detected):

_4.3.1  Setup for Measurement:

Dummy Load

Directional Crystal

Coupler Detector Oscilloscope
Att. 10dB

Magnetron {Radar RF Unit) Fig. 4.3.1

4.3.2  Measuring Equipment List:

See ATTACHMENT 4 [ LIST OF TEST/MEASURING EQUIPMENT ]

-page 16 of 51 -
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433 Measured Data:

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

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

Fig. 4.3.4 Long Pulse (48 nm Range) Scale: 50 mV/div. 200 ns/div.

emmras 17 AfRY
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Radar Pulse Spectrum:
Measured by the spectrum analyzer.

4.4

(Test Equipment Setup and Measuring Equipment List are same as Clause 6.1 and 6.2)

[@13!55:‘17 JUL 4, t99a
-5.25 d

8 GH:

HKR #1
ATTEN 1& d8é .
18.29 d4B-Q1v Hi7§1MKD [TX-

FRQ 5,413
57

N VI

nf\f\_/\ VNA

a A v

a—

L]

CENTER 3. 918 T gnz . T
*RB 1.@8 MH: "UB 1.BE& MH: *S$T 5.PE0 mec
[ﬁ] 14:88:56 JUL Y4, 193§

2. 95 dfw MKR %! FRQ 9.411 S@ GHz
TTEN 28 40 2.Y9 dBa
10.89 de-gly = 7EiNK3 TXBESNP

P
A/ \A\.‘

o ANANS VA
NNV ~ v N
LCENTER 9.%{1 598 GHz wPAN 5UW. 08 HH:z
=AB 1.88 HHz e 1.82 MHz 5T 5.02@ sec
[@I 14:849:27 Jup '4 1994

.28 HKR 31 FAG 9,410 08 GHz
fA ¢l da 9.83 die
10.89 dasQiv NI7GiMKI [TX-4RNA

/ \ POS |PK
Pl )
/] \\\'\\_
N
———]
LERTER 9 410 00 GHz SPAN SF. 00 HH:z
*AB 1.98 MNM: *UB 1.8 HH:z 5T 5.008 gac
nana 1l ~AfE4

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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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, a special program (program list
shown below) was loaded to the Hewiett-Packard spectrum analyzer and run by entering
the HP-provided POWER BANDWIDTH calculation command [PWRBW].
The result was automatically displayed on the screen on the spectrum analyzer as:

POWER_BW=----- MHz

10 ! HP_71000 DOWNLOAD PROGRAM 430 !

20 ASSIGN@SaTO718 440  SUB Limit_line{(@Sa)

N CLEAR@Sa 450 Limit_line: !

40  CALLM_ain{@Sa) 460  OUTPUT @Sa;"CLADSP;":

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

& END 480 OUTPUT @SaPUPA 0654

70 | 490  OUTPUT @Sa"UINET 1"

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

o0 M_ain: ! 510 OUTPUT @S5a;"PU;PA 201,654;"

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

110 CALL Limit_line(@Sa) 5% OUTPUT @Sa;"PU;PA 105,630;"

120 ! 50 OUTPUT @Sa;TEXT @-35dB@:"

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

140 ! 560 OUTPUT @Sa’TEXT @-25dB@;"

150 OUTPUT @Sa;*FUNCDEF D_LP.*" 570 OUTPUT @Sa;*PU:PA801,743"

160 OUTPUT @Sa;"MOV K_ey,0;"; 580 OUTPUT @Sa;UNET 1.

170 ! 500 QUTPUT @Sa"PD;PA400.743"

180 Main_menu: ! 600 OUTPUT @Sa"PU,PA 601,743

190 OUTPUT @Sa;"REPEAT.", 610 OQUTPUT @Sa’LINET "

200 OUTPUT @Sa"READMENU K_ey," 620 OUTPUT @Sa;"PD:PA700743;";

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

220 QUTPUT @Sa;"|,%Limit line %." 640 OUTPUT @Sa;"UNET ;"

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

240 OUTPUT @Sa"14.%  Exitt:”; 660 OUTPUT @Sa"™

0 ! 670  SUBEND

260 QUTPUT @Sa;"IF K_ey,EQ, 1, THEN;LIMIT_LINE:"; 630 SUB Pwr_bw(@Sa)

270  OUTPUT @Sa;"ELSIF K_ey EQ,2.THEN.PWR_BW:", 890 Pwr_bw: !

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

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

200 OUTPUT @Sa;"UNTILK ey,EQ,14;"; 720  OUTPUT @Sa;"FUNCDEF PWR_BW,";

310  OUTPUT @Sa"tPi TS5 730 OUTPUT @Sa;"CLRW TRA;";

a0  OUTPUT @Sa;"ADORT;": 740 OUTPUT @Sa:"CLRDSF;";

380 OUTPUT @Sa;"" 750  OUTPUT @Sa;"SNGLS:";

0 ! 760  OUTPUT @Sa*MXMH TRATS.TSTS;"

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

360 OUTPUT @Sa"KEYDEF 7.0_LP, %DLP  TEST%:®": 780  OUTPUT@Sa:"DIV P_bw,P_bw, 1000000;"

a7o ! 780  OUTPUT @Sa;"PU;PA 10,800;HD;";

380 OUTPUT @SaFUNCDEFD,""; 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 | 8%  QUTPUT @Sa""

420 SUBEND 840  SUBEND

OCCUPIED BANDWIDTH (FCC Rule §2.989)

Fig. 5.1

e e ol ™

-

Program for Calculation of Occupied Bandwidth
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" 5.2 Test Equipment Setup:

Same as Clause 6.1,

5.3 Measuring Equipment List:

Same as Clause 6.2.

5.4 Test Result:

The test result is shown below.

13:52:39 JUL 4, 193§

Rl -5.70 dBn ., MKR %1 FRQ 5.443 § GH:
ATTER 1@ 4B /n -5.2d dénm
18.80 ds-/Q1v M1761HK3 {TX-8.P5SNH

POS [PK
POUEA_BH =| Y6 {B75 MHz h,

o

LENTER 9.917 1 GHz SPAN .4 HHz
*RB 1.88 MHz *UB 1.8@8 MH:z *ST 5.080 sec

Fig. 5.2 Measurement of Occupied Bandwidth

Occupied bandwidth = 46.875 MHz
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SPURIOUS EMISSIONS AT ANTENNA TERMINAL (FCC Rule §2.991)

DUMMY LOAD

NOTCH FILTER FOR
FUNDAMENTAL FREQ.
Used only for5.8 to 12.5 GHz

Used only for 18 to
40 GHz

Used only for 5.8 to
18 GHz

(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.

Date : July, 1998
6
6.1 Test Equipment Setup:
: DIRECTIONAL
RADAR RADAR |
DISPLAY RFUNIT|: COUPLER
UNIT 5
CEUT
I
HIGH NOTCH
PASS FILTER
FIILTEH No. 1
Used only for 12.5 to 40 GHz
EXTERNAL
MIXER
HP 11970K or
HP 11970A
ATTENUATORS
11 dB/1 dB
SPECTRUM
ANALYZER
HP 71210C
Fig. 6.1
6.2 Measuring Equipment List:
See ATTACHMENT 4 [ LIST OF TEST/MEASURING EQUIPMENT ].
Note :
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- 40 GHz
(b) Emission Limits (FCC Rule §80.21 1)

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 |[Atleast43 + 10 log 10 (mean power in
morethan250% 19660 - 40,000 M watts)

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

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

found lower than the specified limits,

(Note: Spurious emissions for 10 kHz to 5 GHz are not found due to the antenna ten'nfnal
structure. (wave guide tube)).

[T = T Y



2 1
INPUT — ‘——-@-——-4 - OUTPUT

3

(for X-band)

—— sTUS TUNER Fig. 6.2 Selup of Notch Filter No.1
Z35z Bandpassiiter This notch filler is used to
7%  lortundamental inclease the dynamic range of

signal component the spectrum analyzer

DUMMY LOAD

e

cda

"-10aB

6.0

7.0

8.0 GHz

0d8

a.0

9.0

_nana 21 nf51 -

10.0 GHz

-20dB

-30 d8

Fig. 6.3

-10dB

-20 a8

-304d8

Fig. 6.4



T T 0 dB
-10 dB
‘\\ -20 d8
nl
-30 dB
\ /
N 2
\+/ Fig. 6.5
9.3 9.4 9.5 GHz
h istic of Fil . (for X-band)
|
This filter is used to filter out the
high level fundamental signal to
I T avoid damage to the analyzer.
Taperdd Wavéguide Tapered Waveguide

10 GHz cutolf Waveguide

High Pass Filter Construction

0dB

-10 dB8

-20 d8

-30 dB

Fig.6.6

8.0 9.0 10.0 i

12.0 13.0 GHz



7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

FIELD STRENGTH OF SPURIOUS RADIATION (FCC Rule §2.993)

Test Site: Rooftop of 6-story building,

FURUNO ELECTRIC CO., LTD.

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

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

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

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

Field Strength Limits:
(a) Frequency Range (FCC Rute §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
9160 - 9310 M
100 - 250 % At least 35
9510 - 9660 M
10 k- 9160 M |At least 43 + 10 log 10 {mean power in
morethan250 % | 9660 . 40,000 M{watts)

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

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

-nana 5 nfst -
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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).

N 9430

€I

= 9425 §

8 9420 | %

w ‘
9415 —e—Short
9410 —a&-— Middle
9405 —i—~ Long

--X-- Mean

9400
9395
9390 L R,
9385 St S I S S

20 10 0 10 20 30 40 50 60 Temp. (C)

Fig. 8.2 Frequency Stability with Variation of Ambient
Temperature

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

9.1 Measuring Antenna Characteristics at Representative Frequencies:

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

impedance charts attached):

Length | Test Frequency | Impedance (<Q) g R (9 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 275M g5 83.5 128 pF
5/8 A 150 M 116.5 105.5 52.5 nH
1/4 N 450 M 70.5 34.5 5.68 pF
9.2 Test Site: Rooftop of 6-story building,
Furuno Electric Company, Lid.
Ashihara-cho 9-52, Nishinomiya-city, 662-8580 JAPAN
9.3 Measuring Instruments:
(1) RF Vector Impedance Meter, HP 4815A
(@) Spectrum Analyzer, ADVANTEST TR4172
(3) Spectrum Analyzer, HP 85668
(4) Antennas,

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

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

9.4 Test Results:
Interference levels to the respective antenna were measured at 2 mfrom the radar w hich

was put inOFF, 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 - 480 kHz, 5 uV/m
for 490 kHz - 1 GHz, 1 uW/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 uW/m at 1 nm (-20 dBuV/m)
for 30 to 100 MHz, 0.3 uv/mat 1 nm (-10.5 dBuV/mj
for 100 to 300 MHz, 1.0 uW/mat 1 nm (0 dBuV/m)
for over 300 MHz, 3.0 pW/mat 1 nm (9.5 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 )

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 uw
for 100 to 300 MHz, 40,000 uw
for over 300 MHz, 400,000 uw

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



Measurement of Impedance of Test Antennas

ZSWH R.COEF PHASE IMPEDANCE < NORAM, >LL CR C

REF -33.9 dBm ATT 10dB MKR 4 10.00204 MHz

488 660 m 27° 21801 -{2.28 ) 140 pF

PH-COR R=218x50=109Q

PHASE  OFFSET C =140pF

/32
3095

RBW

300 Hz
vVBW

300 Hz

SWP 100 mS CENTER 10.0000 MHz
SPAN 10 kHz

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

REF -35.0d8m ATT 1008 MKR3  27.500 MHz

234 402 m -35° 1.67 0 - 906 m} 128 pF

R = 1.67 x 50 = 83.5Q

MARKER 3
27.500 MHz

C =128 pF

RBW

300 Hz
vBW

30 Hz

SWP 200 mS

SPAN 2.0 kHz
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Z5WR R, COEF PHASE IMPEDANCE < NORM. >L OR C
AEF -33.7 dBm ATT 1048 : MKR 7 150.00 MH2z

2.69 458 m -24° 211 0-09900 52504
MG-COR PH-COR =2.11x50=1055Q
MARKER 7 =352.5nH
150,00 MHz
RBW
100 Hz
vVBwW
30 Hz
SWP 500 ms CENTER 150.0 MHz

' SPAN 10 kHz

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

REF -35.1 dBm ATT 10 d8 MKR 1 450.00 MMz

6890-j1.23m0 558 pF
R « 0.689 x 50 = 34.502

4.16 612m -68°

MARKER 1 =5.68 pF

450.00 MH2z

RBwW

100 Hz

vew

J0 Hz

SWP 500 ms CENTER 450.0 MHz
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-065)

Modulator PCB 03P9235

CR801: Rectifier

CR802: Rectifier

CR803: Rectifier

CR804: Transient Suppression
CR805: Rectifier

CR806: Detector (Magnetron Current)
CR807: Pulse width Select

CR809: Reverse Voitage Protection
1.801; Noise Reject

L802: Noise Reject

L804: Noise Reject

Qs801: 45 kHz PWM Output MOS FET
Qso02; Pulse Amplifier

Q803: Pulse Amplifier

Q804: Pulse width Select

Q80s: Pulse Ampiifier

Q806: Pulse Amplifier

Q807: IF Bandwidth Select

Q80s: Pulse Amplifier

Q809: Pulse Amplifier

Qs10: Protective Circuit Monitor
Q811 Switching

Qs812: Switching

T801: Transformer

T802: Pulse Transformer

Uso2: Voltage Detector

U803: Voltage Detector

u8so4: Voltage Detector



U8o0s:
U806:

HY801:
UJsoi:
\V801:

|F Amgplifire PCB IF-9215

CR1 to CRS:

CReé:
CR7:
CR11:
CR12:
CR13:
CR18:
CR19:
CR20:
CR21:
CR22:

Q1 to Q3:
Qs:

Q6:

Q7 to Q8:

Q10to Q12:

Q14:

Ut:

u2:

U3:

U4:

Us to U7:

Pulse Forming Network
45 kHz PWM Inverter

3 Ports Circulator
MIC Frequency Converter with Limiter
Magnetron

Band Width Switching

Voltage Slicer (Overvoltage Protector)
Voltage Slicer

DC Restoring

Voltage Slicer (Overvoltage Protector)
DC Restoring

DC Restoring (A/C SEA}

DC Restoring (GAIN)

Thermal Compensator

DC Restoring (A/C RAIN)

Voltage Slicer (Overvoltage Protector)
Video Amplifier

|.LF. Amplifier

DC Bias

Video Ampilifier

Voltage Buffer

Transistor Switch (Tuning Amplifier Gate)

l. F. Amplifier

. F. Amplifier/Video Amplifier

OP Amplifier (Band Width Switching}
inverter

Voltage Regulator



Motor Soft Starter PCB 03P9249

CR1: Reverse Voltage Protection
CR2: C703 discharger

CRa3: Level Shifter

CRa4: Soft starter switch

CRs: Reverse Voltage Protection
Q1: Buffer for bearing pulse
Q2: Buffer for bearing pulse
Q3: Trigger switch for CR4

-paaa 47 nfs51 .
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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-065)

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, @ modulating pulse generator and a booster pulse transformer.

The modulator trigger circuit is composed of U805 and associated components. It
generates puises that fire modulator FET Q805, Q806. Normally, the circuit is stable
with UBOS off.  The pulse to fire the modulator FET is produced when U805 turns onupon
receiving the TX trigger 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 the ratio 1:21.  The resuitant pulse, its level being
4.5 kV, is provided to limit the magnetron current.

G820 decouples the pulse energy that is liable to occur across the magnetron heater
when T802's secondary windings are unbalanced or the load 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 to be



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, UB01). Itis 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 USGT. 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 8410 MHz.

IF Ampiifier iF9215

The received 60 MHz iF signal is amplified by the IF amplifier, the output of which is
delivered to the Digital Signal Processor of the Display Unit. The 60 MHz IF signal fromthe
MIC is fed to the IF amplifier U1.

The output of U1 is conductively coupled to the second-stage IF amplifier U2.

GAIN/STC signals are applied respectively to U1’s pin 5 and U2’s pin 14 via the STC

circuit. The output of U2 is then coupled to video amplifier Q1. The video signal is taken from
the emitter of Q2/Q3 through C25, and sent to the display via the video cable.

The IF amplifier PCB also incorporates an STC circuit. The STC circuit made up of Q 10,
Q11 changes the gainofthe IF amplifierin the function of time so that the gain is minimumat
the time of transmission and increases gradually to maximum gain with time (range).



The amount of curent flowing into Q 11 is determined by the time constant of the parallel-
series capaditorfresistor network consisting of C50 to C52, R67 to R69. it gradually
decreases as the capacitors are discharged. The rate of discharge is inversely proportional
to "t', the elapsed time after transmission. The current flowing into Q11 is also controlled by
the base potential in addition to the time constant of the capacitor/resistor network.

The time-v ary ing wav eform produced at capacitor/resistor network is restored via CR18

by the STC control potentiometer (located in the display) and applied to U1’s pin 5 and
U2’s pint4.

. . S I Y
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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:

@13:38:35 JUL ¥, 1998
L

I

Ref. level: -5.26 dBm

-5.35 diin KA ®1 FAQ 9.413 1 GHy
ATTER 1@ 48 -5.26 dba
18.89 48/01v HI781HKT [TX-8. PSNN
/ POS PK
-25d8 Fi [L‘
3548 i "\m Emission limitations:
(@ 25 dB for 50to 100 % of
o the authorized BW (100 MHz)
(b) 35 dB for 100 to 250 % of
the authorized BW (100 MHz)
Ei L Wit Eil
CERTER 3,913 ¢ 0F: SPAN 5488 WAz
‘RB 1. 88 MHz  <UB 1.88 HH: *ST 5.280 sac
14:34:53 JuL 4, 1998
IL_-5.26 din MKR %% FAQ 9 418 OHp
ATTEN 18 48

35.39 dBa
1a.88 48/qv Mt7BIHKI |TX-B. 25NN
POS JPK

Emission limitations;

e« {¢) 43+ 10logPm =42.59 dB

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

Fig. 1.2 With.Eilter No.1

STAR

2. H#F OHy TOF 12750
*AB 1.8@ MHz U8 1.9@ MH:

GHz

s5T 5.88@ sec

19:45:42 JUL 4, 1993
L -5.26 dBa

HKR 31 FAQ 17.498 GHy
ATTER 18 dB sa.sy .
19,080 dB-div 761K [TX-8.PSNH
P05 [PK
Emission fimitations:
<——(c) 43+ 10logPm = 42.59 dB
for more than 250 % of
- o it the authorized BW (100 MHz)
Ei With Eilter Ng. 2
START  12.38@ CHz TIF 1T,
*RB 1.80 MHz +UB 1.BA MH:

1
«5T 5,880 sec



14:53:22 JUL 4, 1394

1 -5.24 dBa MKR 81 FRO 18.18 GHz
N o= |6 57. 3 dBa
10,88 d8/01V n1765HK3 |TX-9, PSHR
PGS PR
CONVERSION LOSS T
22.99 48 Emission limitations:
=——(c) 43+ 10logPm =4259 dB
for more than 250 % of
the authorized BW (100 MHz)
JWY . . L 1L e ., ¥
Eig. 1.4 With Filter No. 2
N7 19,89 oH: TTOP 26.58 oMz
JA@ 1.08 MHz  +UR 188 kMz 5T 5,088 sec
t5:88:56 JUL Y. 1998
L -5.26 dém HKR #1 FRQ 38.41 GHz
N = £1.4914 dBu |
18. 88 48/01v K1761MK3 ITX-8 B SuH
PO5 PK
 CONUERSION L0SS Emission limitations:
<———(c) 43+ 10logPm =42.59 dB
for more than 250 % of
the authorized BW (100 MHz)
— b 1l If
Ll Ao e R .
Ei With Filter No. 2
TTART 35.5 TOP T

3B GHz
«fA8 1.B8 NHz  »VB 188 kHz

S .
57 5,089 aac



2. Spurious emissions for 2 nm Range:

Ref. level: 2.91 dBm
13:31:25 JUt 4, 194

L 2.91 doe KR 21 FRG 9412 § GH:
ATTER 28 d8 2.9] dba
18.a8 dR/fgiv Hi764HKI [TX-2N
“ PS5 [PK
2548 1

3548 "\ Emission limitations:
AN
U'.' i

(a) 25 dB for 50 to 100 % of

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

the authorized BW (100 MHz)

CENTER 39171 6Az SPHN SBB. B MRz
*RB 1.88 MH:  «UB 1.48 HH: 157 5.809 see

E Without Ei

[@H:]?:BS JUL 4, 1938
L 2.31 déa

HKR #1 FAQ 9,419 GH
ATTER a8 48 8.3 da: !
10,28 de/gly H1761MKI |TX-2N
POS PK
I Emission limitations:
(c) 43 +10logPm =44.4dB
for more than 250 % of
it = 1. P S the authorized BW (100 MHz)
Eig. 2.2 With Fitter No.1
STRAT 5. 6809 GH: TOF 12,580 GH:
‘A8 1.8@ HHz VB 1.8@ MH: 37 5.888 sec
14:43:01 JUL 4, 549
L 2.91 dia HKA ®1 FAG 16.88Y GHz
ATTEN 28 d8 5
18.08 dB/g1v

3.44 d8a
H17B1HKI [TX-2N|
POS [PX

Emission limitations:

{c) 43 +10logPm =44.4 dB

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

Fig. 2.3 With Filter No. 2

STRAT {d.5HE
*RB 1.B8 MH:z

GHz TOF {8 GH:
*UB 1.88 HHz *ST 5.29@ sac
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@] (4:56:43 JuL 4, 1998
L 2.9t dim NKR #t FRY 22,47 GHz
N = [6 58.19 dba
18.98 dB/Q1v H17G1HK3 [TX-2H
POS [PK
CONVEAS 10N LOSS
22.88 db
FYDET S N W | i

TARV 10,
*RB 1.88 MH:z

14
*Y8 188 kH:2

ST0P d6.30@ Ok
5T 5.888 =sec

15:@58:53 JUL M, 19498
2.51 dim HKR 81 FRQ 3B.41 GHz
N = 52.13 dBa
14.88 de-Qiv HL7HELHKT [TX-2N
POS [PK
| CONVERSION LOSS]
24.20 dB
l 'l i |'
ol ademd JJL - e W
START ck.58 GAx STOP 99,90 OH:

*R8 1.0@ HH:z

«VB 108 kHz

+37 5.08@ sec

Emission limitations:

<——(c) 43+10logPm=44.4dB

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

Ei With Filter No. 2

Emission limitations:
(c) 43 +10logPm =44.4dB

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

- With Fiter No._2



3. Spurious emissions for 48 nm Range:

Ref. level: 9.28 dBm

@ 13:49:42 JUL 4, 1998
L 9.28 dia

MKR 81 FRQ 9.4Lt 3 GHe
ATTER 28 8 9.2d dBs |
18.88 a8/Q[u 1 7614K3 [Tx-4Bhn
PO [PK
-254B}—1, ’

3548 / /’ \ \ Emission limitations:

N (a) 25dBfor50to 100 % of

the authorized BW (100 MHz)
e - (b) 35 dB for 100 to 250 % of
the authorized BW (100 MHz)
Fig. 3.1 Wi Eil
TENTER 9.411 7 GH: SPAN 5083 AHz

*RB 1.0@ HHz  +VB (.88 NN *5T 5.8088 sec

@ 19:33:8% JUL 4, 1998
L9

20 dBa HKR 1 FAQ 5.%18 GH:
ATTEN 22 d8 23,79 dBs
18.48 dasdiv Hi7G1NK3 rx-qaLn
POS [FX
Emission limitations:
<——{c) 43+ 10 log Pm = 45.64 dB
for more than 250 % of
i - the authorized BW (100 MHz)
W, S i i o L Y
Fig. 3.2 With Filter No.1
TR s.éna D TOF L3 SO0 TR
*RB 1.B8 HH: VB 1.88 MHz +ST 5.908 sec

@ 14:48:59 JUL 4, 1998
HL 9.28 dBa MKA 8 FRQ 17,574 OHz
ATTER 28 q8

53.9¢ dBa
18.00 48/01v Mi761NK3 JTX-4BNH  §
POS PK

Emission limitations:

(c) 43 +10logPm = 45.64 dB
for more than 250 % of
. . VR NPT AUV SN U I the authorized BW (100 MHz)

Fig.3.3 With Fiter No, &

STAART 12,540 Giz sTOF {H, 888 GH:z
*RE 1.88 HH:z Vg |.028 RNz +5T 5,004 sec



@]w:sa:w JUL 4, 1998
L 9.28 dia KR 81 FAQ 18.66 GHz
N = 47.19 déa

= th
i@.8¢ dB/glv Hi7G1HKT |TX-48HNH

POS [PK
CONVEASTON LOSS L .
ac.oy dg Emission limitations:

() 43+ 10logPm =45.64 dB
for more than 250 % of
the authorized BW (100 MHz)

4 ! — Jo- IL__;_ —

START 1d. z STOF 25.50 &M
«RB 1.8 HHz  =UB 189 kH: +5T 5.908 sec
@]15:95:91 JUL 4, 1998

L 9.28 dba HKR #t FRQ 38.38 GH:z

N = 91,46 dBw

1p.a8 desQIv ML7GLHKT |TX-4BNM

FOS [PK
CONVERSION LOSS .. T .
29.20 da Emission limitations.
. () 43+10logPm =45.64 dB

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

Fiq. 3.5 With Filter No. 2

STRRT 25,50 CHz STOP 9d.48 GH:
*RB 1.8@ #Hz  +UB 1089 kH: +57 5.088 sec
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ATTACHMENT 3

[ TEST DATA FOR 9. SUPPRESSION OF INTERFFRENCE ABOARD SHIPS |

1. Harmful Interference to Receiver

Band > 14kHy ~ w0 kHz

@ 13:53:81 JuL t2, 1398
109.84 d8uV

AT

oo

76113 QFF

18.98 da/01y

POS [PK

WYY VAT 4 N

START 1Y

LB kH2
*AB 3.98 kH: +VB 1{6.8 kH:z

7 13:56:86 JUL 12, 1398
L 198.80 dBuy

STOP .8 kHz
«87 1,088 sec

8.a9 dgsgqiv

JLOEL

76113 ST~§L
POS |PX

e

v

“STAAT 19,8 kHz
*R8 3.98 kH: VB 18.@ kH:

(@ Lde:13 2, 1998
[t

STOF 498.4 kH:
+57 1,909 sec

@,A88 dBuY
SH{TEN 4
18.88 48701V KRDEL 1761H3 TX-YBNI
BOS [PX
I'Wh (W IPYmE
STHHA i STOP H34.9 kH:z

9.4 kH:z
*AB 3.8@ kHz +V8 18.9 kH:z

o57 1.808 sac



Band s 4 70kH2 ~ ¢ MH,

13:24:2L  Jut 12, 19398

L 108 A8 diuy
HITE d

18.89 da/giv

HLDEL 76iH7 OFF
Pas IPX

WH

START 998 %A

*R8 38.8 kH:

1
*UB 188 kH:z

(@) 13:27:19 Jut 12, 1998
L1

8. 98 dBuY

STOP 7,099 mH;
5T 1.999 sac

18.89 48,01V

HPOEL L761M7 5T-8
POS (PK

e A e

WA
STRA

430 LkH:
*AB 38.9 kH:r U8 189 kH;

13:29:53 JUL 12, 1998
L 108.88 dBuy

STOF 5788 ARz
*3T7 1.00@ sec

RTTEN d d
12.98 dB/({v MODEL 176103 TX-4BNH
T
i
+ w IJPL[
STHR

kHz
“RE 3B.@ kHz U8B 188 LH:

STOF 5,930 AH:
457 1.08080 sec



Band : $MHz ~ s0MHz

@ 14:42:22 JUL 12, 1998
L 188.83 g8uY

eATTEN # d
18.80 dB/(1v HOOEL 176iM] OFF

POS |PK

L AN AV T

“START  5.0AH ARz TOP LH.9BB NH:
+RB 18@ kH2 «UB 30@ kH:z *ST 1.882 sec
@] 14:58:2% JUL 12, 1398
L 188.4@ dBuV
FATTER 4
18.89 dB/CIV HDDEL 1761H3 ST‘Bk
P05 [PK

iN Mﬁt

/'\f_;.wb/\ VAN

STRAT 3. B84 HH:z (0P 18.4d4 fHz
*RE 188 kHz =UB 300 kH: +5T 1.888 sac
@ 15:86:42 JuL 12, 1998
L _1088.88 dBuY
RHITEN @ d L
18.80 dB/{ty HOOEL 1761M3 TX-YBNH @
POS [PX

T g
/‘\w \ N&V‘V |

START 5.003 HH:
AR 189 kHz sU8 398 kHz

TOF 18.900 HA:z
*$T 1.8080 sec




fgti/léfg /67/L7f{2 ~ kfc7/L1ff£

19:38:2@ JuL 14, 1398
L_199.90 dBuy

RAITEY & d
18.98 48-Q1V HODEL 1764H3 OFF
POS [fX
’ ]
vy e v ~ —r — lh-""kh
STRRT 1@. 99 fH: STOP 34.90 HH:z
sAB 198 kH: e 388 kHz +57 1.88@ sec
@] 19:41:27 JUL 1M, 1998
L 199.88 dfuy
CATTER 8 2q
18.08 d8s01V HODEL (76183 ST-B

#as PK

£

b _ ﬂ L
il RO TR RV PPN U ;thﬂﬁtx;;;
Lot bl & b ol o na e | )

START 10.8¥ FA: STOF J6.%0 HHz
“AB LB kHz  +VB 388 kH: +ST 1.808 sec
q;g 19:49:27 JUL 14, 1998
{ 180,00 dBuy
FATTER @ df
18.88 98701V HBOEL 1761M3 rx-q%nn
POS PPK

: Ay ﬂilll
Ww L SUNC I SO Y ERRE SRR

STRAT19.70@ HR: STOP 30,34 HH:
+RA 130 kH: *U8 308 kHz *ST 1,929 sec



Rand: F0MHz ~ /00MH 2

18:37:49 JuL 14, 1994

L 10A.88 dBuY
LATTER 1A 4B
td.89 4801V HBOEL {76143 OFF
POS IPK
| ._ﬂﬂh_ ,
START 30.8¢ AA:z STOF Ld¥. 40 Az
“AB 382 kHz +UB 380 kHz 25T 1,008 sec
q?ﬂ t8:48:43 JUL 14, 1398
L 130.88 dAuY
FATTER 18 48
19,88 dg/0Iv HODEL {761Hd ST-B
703 [PK

i

]
]
¥

START 30.8@ ARz TO0P 188.08 nH:
18 348 kH: «JB 388 kH2 +57 1.0889 sec

@] 18:43:33 JuL t4, 1394
L 100.028 dBuY
TK-HLNH

“ATTEN 18 dB@
12.90 dé-s0lv HODEL }761H3
Pas |PK

=
"

RPN V1| PR 4 A._..u‘tu
" N A

TP 189.4@ HH:z

START 38.088 HA:
+f@ 390 kH:z *UB 18@ kH:z «5T 1.00@ sec




Band s 100MHz ~ 300MHz

@ 19:23:35  JuL 14, 1998
L1

90.68 d8ul
RTTEN 18 g8
18.808 dasQtv HOOEL |76tH3 OFF
POS |PK

" UM T

STRRT 18W.@ HAz
*RE 389 kH:z *YB 388 kH:z

@] 18:28:38 JuL 14, 1398
L1

SVTOF 3808 nHz
257 1.099 sec

18, A8 dBul
«ATTEN 18 8 L
18.088 d48/01V HDOEL )76113 ST-B
POS [PK
|
it e J.AIJ y k i .L._: Al bed, .
STAR| 10d.d NH:

STOP 5HE.8 mH:

*RB 28B kH: *UB 388 kH: *5T7 1,208 sec

@] 18:31:46 JUL 1Y, 1998
L 108.82 d8yy

RATTEN 18 48
18.88 dp-fqIv MIDEL

761H3 TX-4YBNH
POS [PX

asnin] bkl JI

STAAT 1@9. 7 Az STOF 380,08 HH:
*AB 388 kH: YR 198 kH:z *ST 1.888 sec



Band: 300 MHz ~ J4Ha

@] 16:@6:14 JUL 14, 1398
L_190.80 dBuy

~ATTEY 18 dB

18.98 dB/gIv HODEL 1761H OFF

P05 |PK

bl bt L aL _mm

STAAT 3J0@.8 nH: ST0P L.Wd@ @ GH:
/8 30 KNz sUB 300 kH: +3T 1,009 sec

@ 16:@8:25 JUL t4, t994
L 18@.88 d48uV

FATTER t@ 48

19.88 d8sg1y QFQLL 76143 ST-EL

STAAT 360.3 fifiz STOF 1,990 B CH:
*RE 398 KH: W8 I8 kH: aST 1,008 sac
%ﬁﬂ 16:11:31 JUL 14, 1998

[ 100.08 dBul
RTTEN 18 48
18.88 de/gIv HOOEL 175i1n3 TX-4BANM
POS [PK
L

2 A
STAR 0 TRz STUF 1.908 § OA:
*R3 380 KkH: 2UB 308 kH:

«5T 1.208 sec




Pub. No.: Tl-1698

Date : July, 1998
2. Electromagnetic Field

Band= gtz o w70 kH2 (Limit 2k IN-M= o 1T =-20dBuTin )

@ 13:53:81 ML 12, 1938
L _186.80 dAuv

ATTEN @4
18.09 d8/g1v

HODEL 176113 OFF
PGS [PK

Al h

START 1Y, kM3 STOF 1980 WW:
*RB 3.8@ kHz +VA 19.4 kH:z «37 1,888 sec
@] 13:56:06 JuL 12, 1998 RE?
L 108.98 dauy - m
ATTER G d - 2BV
18.08 da/q1y mpoeL {75403 s1-8
715 P

A
ﬁm ; 'yf me

310P Y30 @ %H:
*RB 3.9@ kH:  +VB 19.9 H:2

257 1.888 sec
@] 14:8@:13 JUL 12, 1358
L1

REF.
ATTER ot - >6484V/m
18,89 daqry HDOEL |761n3 rx-qknn
FOS [PK
vy IR
START 193 ¥Hz STOF 905 %
“AB 1.88 kH: <UD 18.8 kH:

1
*5T 1,888 sec



Band: 470 kHan $HHz (Limid Ak TN.M. = 0 1uT/in = - 20d2.6V/n)

(@) 12421 JuL 12, 1938
1

19 98 dBuy
ATTERd dF T e |
19,88 48/01V HOOEL L1261nd oFF
705 JFK
I
TR
YUYV
WV\"M RSP I Y IOV
STRAT 499 kW: STUF 5.090 fAAz
“RE 30.0 kHz  *UB 199 kHz

+57 1.288 sec

13:27:19 JuL 12, 1998
L 188.88 dBul

REF. (dBLT/m)
100 ~13>b=2o-b (0.85MHE )
FATTE .
4 e jo0 - Fb= % (3 MHz )
19.8% dB/ "HL\\ HDOEL 1761M ?’BS&FK 100~ 95 = so (f/#/é)
ﬁ T - 20dBul/m
LT
{
“STAR 1iH STOP 5.499 n‘rl?‘ -
*AB 38.8 kHz VB 1B@ kH: s5T 1.088 sec v‘/ )
29, REF. ( ABW /™
D) o e su /00-13-4=24 (0. wLHz)J
ATTER I 100- 6= 4  SHMA2
l.a:‘:j%‘rk‘\ MOOEL J26tH pasq%rli‘n 100- 55 1 SMH)
--..\h-_-.-
A ] -_L£?005L377%1
1
I

MWW

STRRT 99
*R3 38.8 kH:z

xHz

5TaF 3.869 AH:
VB 188 kHe »5T 1,040 sac



Band s $MHz ~ 10MH2 (Limid ad IN-M.= 0.1 0= -2 0dBuT/n)

i4:42:22 JuL 12, 19989

L 109.89 48

uV

HiTEN @ d
1d.89 48/0]U

HOOEL 176iM3 OFF
POS PK

NIAYLY

3. d4d
*A8 130 kH:

14:58:29 JuL {2, t99e

HHz
*UB 399 kH:

L _188.88 dByy

STOP (0. 999 AHz
3T 1.8088 sec

RITEN B d
10.88 dasgIv HODEL 1761M3 ST-B
POS PK
———
~—‘"“““—--_h________

———

il AF%

!\u_“swe

MY

STRAT 5,
*RO 188 kH:

15:86:42 JUL t2, 1398
L 188,38 dByv
d

HHz
«UB 388 kH:

STOP 19.d80 ARz
5T 1.298 sec

18.8% dB/GIV

HODEL |76EM3 TX-4BhAH

POS [PK

A

VARTS

STHA .
*RB 108 kH:

KHz
*UB 388 kH:

TOP 19, 48 NH:
*ST 1.080 sec

REF. (ABxV/n)
)00-8F = s> CSHMH2)
so0-33= 17 ( 7HH2)
100 -8 =22 (10MH2)

- 200BuT/n

REF. (0BsV/m)
100 - §F= 1> (EMH:)
100~ 837 77( THHz)
10078 =22 (yoHHR )

- 20dBu/n



Bands soMH ~ 30/MH2 (Limid 24 T NM = 01V = - 204BuVn)

g@] 19:38:28 JUL 14, 1998
L1

44,84 dguV
sATTEN 4 d
19.89 48/0Q1¢ HODEL j176tH] OFF
POS [PK
A
Il
LN
Yy v e — e s — )
START 14.4H NH: STOP 39.88 nH:

*AO 188 kHz *U8 388 kHz

19:41:27 JUL 14, 1998
L 166.88 dBul

«5T {.080 sec

sATIEN B
18,90 dB/01Y

HOOEL

761Mq ST-8

[ LE]

wnwiiﬁhu—»

START 10.@8 Hh:
*R8 108 kHz *UB 386 kHz

@ 19:49:27 JUL 14, 1998
L1

STOP 1d.8

HHz

+57 1,088 sec

REF. (dBuV/m)
100 = 18=2> (/OMH2)
100~ 70=30 (20HH)
10047733 (30MH2)

3 0 dBuT/m

REF. (dBGT/m)
100 -78 = 2> (/0/MH2)
100- 70 =30(>0MHHz)

j0o- 67 :33(30?’”'{3)

-2.0 dB/u—U/m

Q.94 dfuV
ATTEN 4 d
19,88 dB8s0I1y MDOEL 176103 TX-4B&n
POS |PK
-—_—-—"—-—
ben v T J‘M%IE
LgT“H {7.04 HH: STOF 38.4d HH:2
sRB 188 kH: «J@ 388 kHz «$T {.96@ sec




Band: S0MHs ~ 100MHs ( Limil ak 1M = o]l

=~ /0 f/ﬁﬂVAt )
@ 18:37:13 JUL 14, 1998
L 198.89 dBuY
ATTER t8 48 L
1088 dasgiv HDOEL {76143 ofF
P03 PR
i . )
L TN
TR 09 ARz TOP 140,48 HHT‘
B 380 kHz VB 309 kH: +ST 1,888 sec
(@) L6:4:83 Jul 14, 1398 REF. (dBuV/m)
L 108.88 48V P-4/ =
FATTER 19 48 [ 100-61=3F
12.84 4801y HpOEL {75143 $7-8
PITS'\PK
- 0.8 dBu /m
i 1 ,
Adharshy Ada & PAPR | TP .&j L_l- M; A'I'.VIM
START J0.973 fiA: TOP 18@.4d8 fhz
“RB 388 kHz V8 308 KkH: *ST 1.980 sec
[p] 18:93:33 JUL {4, 1998 REF-( dBuV/m)
L 198,98 dByy 00-4 /=
ATTER 18 48 / 6/ 37
18.08 dg-(1v HDOEL {76103 TX-SBuM
" LER I
- /dl‘fé{éiu]T7%4
| i
T n.llw._l' P VS TTIWEIe FTVTAN SPH wn uJ e UL ‘;&L
STRAT I0.40 AM:

TP 18899 HH:
*RB 389 kH:z +UG 188 kH:z =57 1.099 sec



Raid: JooMty ~ 300MHe (Limi X @4 TN-HM.= 0 Tin = odBuV/n)

19:23:33 JuL 14, 1598
L _111@.88 dfuY

FATTER 1@ q8
18,08 4a/gv HROEL 76tn3 OFF
A0S [FX
| N . \
WA ___l F R LLAJ ™ J e L\-
START 18@.7 MRz STOF 189.4 oAz
g8 384 kH: Yg 388 kHz «5T 1,880 sec
@ 18:20:30 UL 14, 1998 REF. (dBuV/im)
.H%Té'aigadgau L Wk /PO —g0= 40
18.80 48,41V HpoEL 1761nd §7-B
FOS |PK
! adBJu_v'/”l
. | ALL COHPONENTS ABOVE
TR LT THE LIMIT ARE FROM
NOT FRoH RADAR.
STANY 1989 FH: STOF T85.8 Ff -
1RE 308 kH: WU 389 kH: 157 1,888 sec

@ 18:31:46 JUL tY4, 1858
L1

30.0808 dBul
“ATTEN 18 48
19.88 d&/giv HOOEL 176113 TX-4BNA
POS |PK

\

L

STHHT  18W. 1§ nHz STOF 348.9 MH:
*AB 30@ kH: U@ 389 kHz ST {.988 sec

REF. CdBuV/n)
100 -£0 = Lp

0 486V /m

LIMIT AR
gﬁﬁRNATL NDISE R SIFHALS,

NOT FROM RADAR



Band: 300MHz ~ (GHz (Limik ad TNM.= Sulim=F S dBul /n)

[@ 18:86:44 JUL 14, 1394
Lt

18, B2 dBuy
CATTEN 1@ 4B
18.89 4801y HBREL [ 76183 OFF
POS IPK
J T N i lA N
5TAR 7 aH: 5TOF 1.990 4 GAz
*f8 380 kH: «UB 388 kH:z *$T 1.09€ sac
@ 16:@8:29 JuL 14, 1998 REF - (dBuV/m)
L 199.98 d48yy /,90-5—?“5' s uo &
RATTER 18 48 L
18. 88 d8/glv nooeL L7stmd ST-B
PGS [PK
9. $ BV fm
I
Mu liu
START 36@.9 An: TT0P 1.008 0 GR:
*RR 308 KkHz «YB 308 kHz sST 1.008 sec
%@] 16:11:31 JUL 1Y, 1398 KEF. (5&"3/077”‘)
L 189,80 dBuY - = #O,
ATTER 13 46 o0~ S = &«
18,088 da/diy HDOEL 7613 Tx-4BNA
FOS IPK
?.S'/&Av/m
5¢¢sﬁajnnb“*~Kﬁ
STRRT  Ted. 9 f: STOF 1.638 @ 0H:
*RB 308 kHz  +UB 380 kH:

*5T 1.88@ sec



3. Power Input to an Artificial Antenna

Band: 14kHy no #90kHe (Limik 2kt Imeler :- 5/dbm )

14:27:41 JUL 12, 1938
L 8.080 dOs=

FATTER @_di ]

ﬂ. i —QLG; =

o L .
START 9.9 Ehq STOF ¥30.0 e

+R8 3.8 kHz  +UB 1.8 kHz ST 1,988 sec

14:32:3@ JUL 12, 1994
8.9@ dim

.HTTE a dr oW ed B e PN BT [ d Bk
x L 1 e b1 ULl Flos PK

d -9/ dBm
ALL coMPONENTS ABOVE
st E [ IMIT ARE FROI
T T a8 e i o IXTERNAL NOIBE OR SIG vl s,
ANOT FRoM RADAR.

e

14:3%:24 JUL 12, 1398
L 8.88 dia

CATTER 0 d
-wfa:—gq;:w jhm ..... 'Pﬁs%
A —sldBm
AL cOMPONENTS A?%JVE
TART 9.0 kW STOF g — THE LIfiT ARE FRO SIGNALS
B 3.80 kiz  +UB 10.8 KMz ST 1,980 sec EXTERNALB NOIBE OR ,

~NoT FRorl RADAR.



/Qd}td/: 479kf/2 ~ $EMHz (cimilX at Jm:(er;’y//&,l)

13:12:28 JUL t2, 1998
L 3.80 dBm

lllll ALl o T IR e B o
JUYITY oTtT LE"F 3L B4
POS JPK

A

R TP

bt bl iy,
e

iy Yl e

GL] kHz 3. 408 Mz
*RB 38.9 kH: <UD 188 kH2

5T 1,088 sec

ﬁ%ﬁ%& FEHE GFABL
BOS iPX

13:15:82 JUL 12, 1938
AL B.80 dia
FATTER 4 df

s -8/ dBm
Aoy A A o ALL COMPONENTS ABOVE
START™790 ¥H: s s THE LIMIT ARE FROM
*RB 38.8 kH:  +UB 180 KH: ST L8 sec CyrZRNAL NoISE OR SIANALS,

g@ 13:19:81 JUL 12, 1998
L@

NOT FRoH RADAR.
28 _dBa

-HTTEI dd

8- NG P TY
POS JPK

T BB o
.Hﬂ*i #};v vk hﬁﬂ#@jﬁﬂ*ﬁﬁ‘ AI.L Cﬁhp”)é)ﬁJE?q7)S F;;()g4
E
START 3% ¥Hz srorsmmm THE LITIT AR
‘B 38.8 kH:  *UB 188 kH:

ST 1208 see EXTERNAL NOISE oR SIGNALS,
NoT FROH RADAR.



Band: EMH2~ 10MHH2 (Limit al dmefter == 8/dBx)

[@ t5:13:23 JuL 12, 1994
L 8.90 déw

PATTER & dff [
4+ rE SEE—tF GO
POS [PX
A\ N A
RS i
N N v
STRA]  9.648d HA: TOF 10, 288 fiH:
A8 188 kH: *UR 308 kH:z «57 1.884 sac

19:16:13 JuUL 12, 1398
{ 8,04 dBa

-ﬂTTE: 2 df T
* it g'h"zu ...... T:?D_sipx
o
- Pa
=M -/ ABm : g
ALL coMPONENTR ABO
T g R | s THE LIMIT ARE FRIM

A6 188 iz *VB 300 kH: ST 10088 sec  zxTERNAL NOISE oR SLAALY,
: NOT FROM RADAR.

@ 15:23:26 JUL t2, 1338
9.80 dBa

CATTEN 8 dB
33— ;
POS [PK

A AR
ARSIV TS Y ),
ALL ¢ OMPONENTA ABOVE

- ARE FRoM
B 186 ¥z U8 360 Kbz NS e ;':{(ET;’{I{\J[;L NJOISE R SIGNALD

NoT FRoM RADAR.




Bands s0MHa ~30MH2 ( Limik ak dmeter - - 3/ A B )

[%@j 19:34:26 JUL 14, 1998
L 8.8 dga

ATTEN @ d I
- T L L OULIF }lﬂls PK
|
JV*
START —10.@d nAz 14.9 ]
A8 184 kHz U8 388 kH: 157 1,888 sec
19:58:99 JUL {4, 1998
L A.00 dBm
Erre L IRV I &L—
» WU TV 1 UL TMALE ;lus PK

- 5/ ABm g

ALl coMPONENTS ABOVE
START 19, 48 FA e [ LMT ARE FRO/

A8 198 KH;  +UR 308 KH: ST 1009 sec  EXTERNAL NOISE oR SIGNALS,
NOT FRoM RADAR .

@ 20:83:47 JUL 14, 1934
L. 0.98 die

CATTER @ df
B fAHH HEREE— T

Pas [PK

= - 3/5{/9»(
AlL coMPONENTS ABOVE
START 19,90 FR: wrw e THE LIM] T ARE FROM
*RB 188 kHr VB 38R kH: ST 1888 sec £ x TERNAL ADISE OR SIGNALS

NOT FRoH RAPAR.



Band: 30MHz ~/00pMHz (imil ok amefer =2/ dbw)

@] 18:55:34 JUL 14, 1398
L@

A8 dia

RATTEW 1@ 48 _B l
19,88 g8/qiv HDOEL 176tMd OFF

POS P

L4, ﬂn i,

O OSPTS UBO W DO O 1V

30.99 fH: TOF 10d.88 AHz
*A8 204 kH: Y8 192 kHz

+5T 1.989 sec

18:58:87 JUL {4, 1338
L 8.48 ¢

=ATTEY 18 4B
18,08 48/01v H%DEL 76147 ST'QL
POS [P
— —
-7/ dBm .
i Mt i o ol jaﬁ ALL COMPONENTE ABOVE
THE LIMIT ARE FROM NALS
START 38.88 HH: TaF 1@ ARz EXTERNAL Nﬂ/ﬁf DR 5 ’
RO 369 kHz B 384 kH:z

oST L%gﬂ . NOT FROM RADAR. -

19:29:58 JUL {4, t398

L .00 dBw
LATTER 18 dB
ia.88 d8s01V MDOEL 176143 TX-WENH

POS {PK

A i A ]
eres e e e v o o

ALL COMPONENTA ABNE
THE LIMIT ARE FROM

et EX TERNAL NOISE OR BIGNALP,
25T 1.888 sec [\)OT FRDH RA[)AR

START J4. 84 fH:
*A8 348 kH: sYg 309 kH:z




Bands 100MHy ~200MH2 ( Limit 41 2mefer =-41dbm )

ng 18:84:54 JUL 14, 1398
L

3@ dBn
RTTEN 18 B
18.88 dB-0O1V MODEL 1751H3 OFF
FOS [PX
\ (Ll I
At I N L
“START 104,49 fHz ST0P 366.8 Az
*RB 38@ kH:  sUB 388 kHz +ST 1.288 see
18:88:43 JUL 14, 1998 '
L .98 din _
ATTEM 18 d8
ta.88 da01v HDOEL |761H] sr-#;
F03 [PK
| | -4/ dBm
L i NTS ABOVE
I IR ALL COMPONE
EXTERNAL NOISE OR SIGNALS
STANT 100.90 ARz ITOF T93.4 AAT NOT FRDH RHD&R'
«RE 3@@ kHz  +UB 38@ kHz 8T 1.788 sec
(@] 18:16:11  JuL t4, £9398
L 8,80 dia
FATTEN 18 dB L ) F
10.88 /gy ROOEL 176143 TX-uBNN

POS |PK

! -4 1dBm

I \
et ke i Nl T T ALL COMPONENTS ABOVE
= THE LIMIT ARE FROM
£XTERNAL NOIBE OR SIGAPL

ST W v AJoT FROM ZADAR .

z
'RE 3088 kH2 +UB 388 kH:z 57 1.880 sac




Baxd: 300MHz2 ~ [oHa (Livild al 2 meder = ~&/dhm )

@] th:13:4¢ JUL 14, 1338
L .80 dBm

*ATTEN 18 d8

14.98 da-qiv f

DOEL }7Bi#3 OFF

POS (PK

o

START J8d.7 Az
*RE 38@ kHz *U8 388 kHa2

qgﬂ 16:21:86 JuL 14, 1998
L 9.98 dim

STOP 1.0dd B TH:
«ST 1.6R9 sec

*ATTEN 1B 4B
10.88 4801V BOOEL 176113 ST-BPK

POS

PP | [T ITVL e -w ol
WA S PR iy

1
FAPYPRe | l%; st
el Yy

SThA .2 HHz
*R8 388 kH: U8 389 kH:

[?] t6:23:31 JUL 14, 1998
L 8.088 dBw

STOP 1{.Wdd o GH:z
»ST 1,889 sec

FARTTEN 1@ ¢B

18.80 dB/01v h

DOEL_|761H3 tx-ww_
P03 [PK

T TP e Y | |'u.ml

LA

" thnh‘$'ﬁ“ Norda

—$1dbm

- f’/diwga&

START  3bb.%d NH:
*RAB 349 kHz sUB 388 kHz

STOP 1.988 4 GH:
«57 1.080 sec



Pub. No.: T1- 1698
Date : July, 1998

ATTACHMENT 3 [ List of Test/Measuring Equipment |

3. RF Power Output

Model

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

4. Modulation Characteristics

Model

Oscilloscope

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

Type

71210C
TDS6808
503648
P6015
2100
436A
9481A
TR5824A
X532B
423B
84948
84958

Type
TDS6808B

84948
84958
423B
5D364S
P6015
71210C
11970K
11970A
503648

Serial no,
2927A02847
B030202
R94471
R05762

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

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

RS425

Mfr,
HP
Tektronix
Shimada
Shimada
Tektronix
Pearson Electronics
HP

HP
Advantest
HP

HP

HP

HP
Shimada

Mz,
Tektronix
HP
HP
HP
Shimada
Shimada
Tektronix
HP
HP
HP
Shimada



Pub.No.:T]-1698
Date : July, 1998

6. Spurious Emissions at Antenna Terminal

Modetf

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

Notch Fiiter

High Pass Filter

Type
71210C

8494B

11970K
11970A
5D3645

MABL32#8

MAS15905004

7. Field Strength of Spurious Radiation

Mode}
Broadband Rod Antenna
Biconical Antenna

Conical Log-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

Madel

Power Meter:

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

71210C
11970K
11970A

Type
436A

8481A
X5328B
5D364S

PL-4E

Serial no,
2927A0847
1510A07310

R0O576
8411057

R9204

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
Blectro Metrics
Electro Metrics

EMD

Toshiba

HP

HP

HP

IMfr.,

HP

HP

HP

Shimada
Shimada
Tabai Espec



9. Suppression of Interference Aboard Ships

Model Type

Spectrum Analyzer: 71210C

6 mWhip Antenna 14 k- 10 MHz
4 mWhip Antenna 10 - 30 MHz
VHF Whip Antenna 30 - 300 MHz
UHF Whip Antenna 300 - 1000 MHz
RF Vector Impedance Meter: 4815A
Spectrum Analyzer TR4172

Spectrum Analyzer 85668

Serial_no,
2927A02847
150M-W2UM
2048A03354
30690116
2637A03642

Mfr,

HP
Furuno
Furuno
Anten
Anten

HP
Advantest
HP






Pub. No. : TI- 1698
Date ; July, 1998

CiRCUIT DIAGRAMS

2.1

2.2

23

2.5

3.1

3.2

3.3

Name

Interconnection Diagram
Display Unit Block Diagram
(RDP-099)

SPU Board

PANEL/VOL/TB Board

PTU/FIL Board

CRT Dispiay Monitor
Scanner Unit Block Diagram
MD Board

IF Board

TB & Motor Soft Starter Board

Title

SPU-9046

PNL-9043
VOL-9044
TB-9045
PTU-9048
FIL-9049
A1QA9DSP45

03P9235

IF-9215

03P9249

Drawing No.  Total pages
03-112-6004 1
03-112-6007 1
03-112-6014 3

03-112-6010 1

03-112-6012 1
1
03-142-6009 1
03-142-6012 1
03-136-6013 1

03-142-6013 1
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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 8

80.209)

1) Centerfrequency (fg): 9410 MHz

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

"Upper limit frequency of the authorized band”, fUAUBW) = fo + f(AUBW)/2 = 9460 Mhz

"L ower limit frequency of the authorized band", f(LAUBW) = fq - f(AUBW)/2 = 9360 Mhz

3) Assignanble 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

v_ower 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}] 0.26 2 48
Pulselength 0.08 0.30 0.80
{1 sec)

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) = 9425.5 MHz

(2) "Lower Tolerance Frequency measured (at +50 °Cy", f(L) = 9402.0 MHz

(3)-(a)

f(U) + max. f(1.5/T) = 9444.25 MHz < fUAUBW) = 9460 MHz < flUASB) = 9500 MHz
(b)

f(L) - max. f(1.5/T) = 9383.25 MHz > f(LAUBW) = 9360 MHz > f(LASB) = 9300 MHz

So, both are found within the specified limits.
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