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1 GENERAL INFORMATION
1.1 General
{(a) Manufacturer: Furuno Blectric Co., Ltd.
Ashihara-cho 9-52, Nishinomiya-city, 662-8580 Japan
{b) Model: Model 1942 MARK-2
Serial no.: 3380-0101
{c) Primary Function: Search, navigation and anticoilision
{d) Maximum Range Scale: 64 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
H Frequency Range: Fixed frequency, X-band
Type of Emission: PON
(9) Power Supply: 12/24/32 VDC
1.2 Transmitter

Assignable Frequency for Shipborne Radar:

Between 9300 and 9500 MHz (FCC Rule §80.375 (d)-(1))

Type of RF Generator

Magnetron Type: MG5389 or  E3560
Peak Output Power: 6 kW nominal

Magnetron Ratings

Center frequency of Magnetron: 9410 MHz

Tolerances

MGE389 E3560
Manufacturing: +30 MHz +30 MHz
Pulling: 23 Mhz 18 MHz
Tolerance for 20°C
terperature variation: 5 MHz 5 MHz
Guard Band:

Guard Band is specified to be equal to 1.5/T MHz, where "T" is the pulselengthin
microseconds. See para (e). (FCC Rule §80.209)
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(@)

Pulse Characteristics:

Pulse Type Short Middle Long
Range Scale (nm) 0.125
Q.25
0.5
0.75
1
15 15
2
3 3
4
6
8
12
16
24
36
48
64
Output 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: 25K1450
Trigger Voltage: Approx. +20VDC
Receiver
Passband
IF Stage:
Pulse Type Short Middle | Long |
(MHZ) 25 25 3
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(b)
(©
(d)
(e)

(f)

1.5
(a)

(c)
(d)

(e)

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

Overall Noise Figure ( dB): 6 (typical)

Video Output Voltage (V): 0.7 positive across 75 ohms

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

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

Display

Type: 10 (in.) mono-color(green),
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
0.75 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
64 4 16
Range Ring Accuracy: Better than 0.9 % of maximum scale in use

or 8 m, whichever is the greater

P . e i 3, B
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(@)

{b)

{c)
(d)

(e)
{f)

(9)

(h}
()
1)
(k)
(0

(m)

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

Target Plot Facility: Simulated afterglow in low shade
Heading Indicator: Provided, automatic alignment.

True Bearing Indicator: Provided.

Antenna

Antenna Rotation ON-OFF Switch:
Not provided.

Reflector: Slotted waveguide array,
Radiator Type XN12A
Length (cm) 120
Length (ft) 4
Type of Beam: Vertical fan
Beam Width (between half-Radiator power points)
Radiator Type XN12A
Horizontal 1.90 °
Vertical 22 °
Polarization: Horizontal
Antenna Gain:
Radiator Type XN12A
(dB) 28

Attenuation of Major Side Lobes with respect to main beam:

Within  +20° , 24 dB

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

clockwise
Antenna Rotation Rate: 24 rpm ( for RSB-0070)
48 rpm ( for RSB-0073)

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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(b)

1.8

1.9
(@)

(b)
(c)
(d)

(€}

(f}

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

Power Drain: 64 W

Functional Controls

*Range selector *Tune (manual) *EBL offset

*Power save *Anti-clutter auto *Power Switch

*A/C Sea control *Gain control *Panel dimmer
*Heading line off *Echo stretch *MENU

*Guard zone set/Audio alarm off *Range ring  brilliance *Noise rejector on/off
*Interference rejector *STBY/TX *Trackball (VRM,EBL,GUARD)
*VRM on/off *Off-center (SHIFT)  *A/C Rain control
*Range set *Zoom *EBL on/off

*Target trail *Brilliance (screen) *TRU/REL
*Navigation on/off *Mark Brilliance *Function #1- #2
*Range ring on/off *Text Brilliance *HU/CU/NU/TM mode
*ARPA function{option) *Watchman

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

of individual units:

1 X Display Unit Type: RDP-118
1X Scanner Unit Type: RSB-0070 (24 V, 24 rpm)
RSB-0073 (24 V, 48 rpm)
(Transceiver Type: RTR-059 (contained in the Scanner unit))
Approximate Weight of Complete Installation:
Display Unit: 8 kg
Scanner Unit: 23 kg { XN12A-RSB-0070/73 }

Approximate space required for installation excluding scanner:
Display Unit: 472 mm (W) X 298 mm (H) X 367 mm (D)



1.10
(@)

(b)

(c)

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
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 foliowing nameplates are permanently fixed on the corresponding equipment

units.
FCC ID: ADB9ZW1942M2
Material of nameplate: Polyester, 0.1 mm thick

r_———’—(_________%—__—\
MARINE RADAR

-
SCANNER_UNIT
TYPE RSB-0070 Fig. 2.1
SER. NO. R100- Nameplate for
COMPASS SAFE DISTANCE Scanner unit
sto [ ImsteEer[__1M at RSB-0070
EQUIPMENT CLASS 1
FURUNO ELECTRIC CO., LTD.
- NISHINOMIYA CITY. MADE IN JAPAN )
[ : MARINE_RADAR )
SCANNER UNIT
TYPE [ RSB-0073 ] Fig. 2.2
SER. NO. [ R101- ] Nameplate for
COMPASS SAFE DISTANCE Scanner unit
sTo [ 1™ STEER C - 1™ at RSB-0073
EQUIPMENT CLASS — 1
FURUNO ELECTRIC CO., LTD.
NISHINOMIYA CITY. MADE IN JAPAN )
—/
( MARINE RADAR B
MODEL (1942 MARK-2 |
DISPLAY_UNIT
TYPE [ RDP-118 ]
INPUT [(102-4168VDC | Fig. 2.3
SER.NO. | 3380- | Nameplate for
Display unit

FCC ID: | ADB9ZW1942M2
FURUNO U.S.A., INC.
COMPASS SAFE DISTANCE
sto[___ 1M STEER M
EQUIPMENT CLASS

FURUNO ELECTRIC CO., LTD.
NISHINOMIYA CITY. MADE IN JAPAN
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3 RF POWER OUTPUT (FCC Rule §2.985) .
3.1 Microwave characteristics

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

1.00.

Nominal values

Pulse Type Short Middle l.ong
Range scale (hm) 0.25 1.5 64
Pulselength {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 to 1.
__P‘ulse.Type Short Middle Long
gﬁgﬁfﬂ‘f&“g;‘er 40.67 40.67 40.67
\“”c',"l‘g;e;r?;'\,’)"p“t 4.50 4.35 4.35
E‘gsge:gg}it(gjg) 0.300 0.560 1,050
E‘g?gg"lz (:r::)"tu de)| 0:060 0.060 0.060
g%‘f% oh o nucle)| 0850 0.800 0.450

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) 3.0 3.5 3.5
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Pulse Type Short Middle Long
E%s%fgg;igjg) 0.100 0.295 0.800
ﬁ'g?gg"lz (;%itud o)| 0:060 0.075 0.075
(Dg‘f)‘f?g E,/'G"‘ea,%l‘ji)tu de| 0:060 0.060 0.060

RF envelope of the magnetron output pulse

The RF envelope of the magnetr

with the following results:

on output pulse was measured usinga diode and the oscilloscope

Pulse Type Short Middle Long
Puiselength (s} 0.102 0.300 0.800
(-3 dB points)

Rise time (18} 0.017 0.020 0.020
(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 b
measurements and calculation. Power output from mag

coupler, power meter and the oscilloscope.

Pulse Type Short Middie Long
Range scale (nm) 0.25 1.5 64
PRR (Hz) 2234.7 1257.0 566.5
Duty cycle 2.27E-4 3.77E4 4.53E-4
Magnetron input, av.| 3.08 5.74 6.90
(W)

Magnetron input, 13.50 15.23 15.23
peak (kW)

Power meter reading| 0.0927 0.161 0.210
(mW)

Magnetron output, 1.082 1.879 2.450
av. (W)

Spurious response | 43.34 45.74 46.89
limits (dB}

Magnetron Output, | 4.75 4.98 5.41
peak {(kW):

Magnetron efficiency| 35.2 327 355
(%)

y the following

netron was measured using the directional



Peak Power Input to RF Generator : 14.65 kW
Estimated Efficiency of RF Generator :34.5 %

v 1 AR
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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.
ho 5 0.5 us/div.
Q802
25C3074-Y
383450
a2 HBiaso
0803 FL8Y o) 8T z
2SA1244-Y — ~s S Dm =
' 2 G ==
—r (I =TS
, l FLBO02 _ 5|2
nollgs D oo @Y 38T
52 a——i I i&mi@: S5 ig?_
v =Y <
Test Point for
FET Trigger Pulse MD Board (03P9235)

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

Fig. 4.2.1 Scale: 1 kv/div. 0.2 us/div.

Scale: 1 kV/div. 0.2 pus/div.

Fig. 4.2.3 Long Puise (64 nm Range) Scate: 1 kV/div. 0.5 ps/div.
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4.3 Magnetron Output (detected):

431 Setup for Measurement:

Dummy Load

Directional Crystal

Coupler Detector QOscilloscope
Att. 10dB

Magnetron (Radar AF Unit) Fig. 4.3.1

432 Measuring Equipment List:

See ATTACHMENT 4 [LIST OF TEST/MEASURING EQUIPMENT ].
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4.3.3 Measured Data:

Fig. 4.3.2 Short Pulse {0.25 nm Range) Scale: 20 mV/div. 0.05 us/div.

Fig. 4.3.3 Scale: 20 mV/div. 0.1 us/div.

Fg.4.3.4 Long Pulse (64 nm Range) Scale: 20 mV/div. 0.2 us/div.

e 1T O ~EEMD
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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.)

15:85:22 HAY 19, {994
L -5.96 dim HKR %% FRQ 9.415 § GH:
ATTER 18 48

10.89 dasdiu f\f\/ \nhmmear‘fﬁ%.a:si
a¥ /\, V YaN

Fig. 4.4.1 Short Puise (0.25 nm Range)

CENTER 9415 5 0Hz SPAN 100.8 fHz
8 {.88 MHz U 1.4@ HH: 157 5.804 sec

15:88:86 HAY 1%, 1938

HTTE.wgeun; MKA 4 FAQ s,ln% 56 ggz
R

18 9 dﬂlc]U HOOELL942HKd TX-i.SHr:

/ v\ 1 P05 PK

\' 7o
. WA /ﬂ\]f’/ /M

VAR VYA
Fig. 4.4.2 Middle Pulse (1.5 nm Range)

TERTER 9,813 55 o SPAN 56,88 fH:

sRB 1.8@ NMH:  «UB 1.B8 HH: *57 5,008 sec

15:12:85 MHAY §%, 1398

L 18.5Y dBa MKR #i FRQ 9.412 5B Gz
RTTEN 30 48 r& 18,50 din
10.88 d8/01V DELE$4SHKY TX-EHNN
/ \ POS [PK
/ h'\'\,\
= o] Fig. 4.4.3 Long Pulse (64 nm Range)
PR ad viviell e S

CERTER J. %12 3b OH:
‘R {.BE MH:  +UB 1.Q8 MH:z

SPAN 58.0¢ AA:
57 5.8@8 sec
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OCCUPIED BANDWIDTH (FCC Rule §2.989)

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

POWER_BW=----- MHz

10 | HP_71000 DOWNLOAD PROGRAM 430 !

20 ASSIGN @SaTO718 440  SUB Umit_line(@Sa)

20 CLEAR @Sa 450 Limit_line: |

4  CALL M_ain{@Sa) 460  OUTPUT @Sa"CLRDSP";

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

60 END 480 OUTPUT @SaPUPA 0.654"

70 ! 490 OUTPUT @Sa;"UNET 1;",

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

80 M_ain; ! 510 OUTPUT @Sa'PU;PA 201,6854"

100 ~ CALL Pwr_bw(@Sa) 520 OUTPUT @Sa;"PDPA 300654

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

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

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

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

150 OUTPUT @Sa;"FUNCDEF D_LP,"™; 570 OUTPUT @Sa;'PU;PA301,743;";

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

170 | 50 OUTPUT @Sa;"PD;PA 400,743

180 Main_menu: ! 800 OUTPUT @Sa"PU;PABD1,743)"

190 OUTPUT @Sa;"REPEAT:" 610 OUTPUT @Sa“UNETH"

200 OUTPUT @Sa;"READMENU K ey,": 620 OUTPUT @Sa;"PD;PAT700,743";

210 ! jocation: %Top---Bottom-% 630 OUTPUT @Sa'PUPA701654"

220 OUTPUT @Sa*|%Limit line %" 640 OUTPUT @SaLINETL";

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

240 OUTPUT @Sa&"14.% Bt 860 OUTPUT @Sa"™"

s0 | 670  SUBEND

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

270 OUTPUT @Sa"ELSIF K_ey,EQ.2, THEN:PWR_BW."; 800 Pwr_bw: |

280 OUTPUT @Sa;'ELSIF K_ey,EQ.14: THEN;ABORT:", 700 | Caleulating Power band width

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

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

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

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

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

340 ! 760 OUTPUT @Sa"MXMH TRATS;TSTS:"

350 Define_keydef: ! 770 OUTPUT @Sa;"MOV P_bwPWRBW TRA0.0:"

360 OUTPUT @Sa"KEYDEF7,D_LP, %DLP  TEST%:" 780  OUTPUT@Sa:"DIV P_bw,P_bw,1000000;";

ao 790 OUTPUT @Sa;"PU:PA 10,800;HD;";

380 OUTPUT @Sa;‘FUNCDEFD.™; 800  OUTPUT @Sa'TEXT @POWER_BW = @.";

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

400 OUTPUT @Sa™ 820 OUTPUT @Sa;'TEXT @ MHz @

410 ! 830  QUTPUT @Sa"™

420 SUBEND 840  SUBEND

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

Same as Clause 6.1.

53 Measuring Equipment List:

Same as Clause 6.2,

54 Test Result:

The test result is shown below.

14:55:47 NAY 19, 1958

L -5.31 dia MKR #1 FRQ 8.4t5 B GH:
ATTER 18 48 L -5.41 dBa
18.08 dB/0lv HDDEL1942HKY TX-@). 25KH)
POMEA_BW =| E65jaR@ Mz ndl‘l POS 1P

L
h,
g
LERTER 5 915§ GHz SPAN 58@.8 AH:
*RE 1.8@ HH:  +UB 1.BB MH: +5T 5.808 sec

Fig.5.2 Measurement of Occupied Bandwidth

Occupied bandwidth = 65.000 MHz
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6 SPURIOUS EMISSIONS AT ANTENNA TERMINAL (FCC Rule §2.991)

6.1 Test Equipment Setup:

5 DIRECTIONAL
RADAR RADAR | DUMMY LOAD
DISPLAY AFUNIT] COUPLER
UNIT i
CEUT
HIGH NOTCH NOTCH FILTER FOR
PASS FILTER FUNDAMENTAL FREQ.
FllLTER Ne. 1 Used only for5.8to 12.5 GHz
Used only for 12.5 to 40 GHz
EXTERNAL
MIXER Used only for 18 to
HP 11970K or 40 GHz
HP 11870A
AT::E:;’QT?BHS Used only for5.8to
18 GHz
SPECTRUM
ANALYZER
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. 6.2t0 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)/1.5 nm (Middle}/64 nm (Long)
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6.4 Emission Limits:
(a) Frequency Range (FCC Ruie 82.997) : 10kHz-40GHz

(b) Emission Limits (FCC Rule §80.211)

Frequency removed from Frequency Emission attenuation
the assigned frequency (Hz) (mean power ,dB)
50- 100 % 9310 - 9360 M
{of the authorized At least 25
bandwidth) 9460 - 9510 M
9160- 9310 M
100 - 250 % At least 35
9510 - 9660 M
10k-9160 M |Atleast 43 + 10 log 10 (mean power in
more than 250 % | ggg0 . 40,000 M|watts)

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

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

found lower than the specified limits.

(Note: Spurious emissions for 10 kHz to 5 GHz are not found due to the antenna terminal

structure. (wave guide tube)).




1 (for X-band)

2 _ 1
INPUT —— ,——Q——‘ ~4— OUTPUT

Fig. 6.2 Setup of Nolch Filter No. 1

3

—— sTuB TUNER

Band pass filter
for fundamental
signal component

DUMMY LOAD

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

0 dB

-10dB

6.0

7.0

8.0 GHz

0dB

8.0

9.0

10.0 GHz

-20 dB

-30 dB

Fig. 6.3

A /‘ -10 dB

-20 dB

-30dB

Fig. 6.4
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ﬂ W 0dB
-10 dB
\ -20 dB
\\ = -30 dB
\\ //
P’ Fig. 6.5
9.3 9.4 9.5 GHz
haracteristic of Fiiter N (for X-band)
! N
This filter is used to filter out the
high level fundamental signal to
T avoid damage to the analyzer.
Tapered Waveguide Tapered Waveguide
10 GHz cutoff Waveguide
High Pass Filter Construction
0 dB

]r 1068

/. -20 d8B

‘ / -30 dB

Fig.6.6

8.0 9.0 10.0 11.0 12.0 13.0 GHz
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7 FIELD STRENGTH OF SPURIOUS RADIATION (FCC Rule §2.993)
71 Test Site: Rooftop of 6-story building,

FURUNO ELECTRIC CO., LTD.

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

7.4 Radar Range settings: 0.25 nm (Short)/1.5 nm (Middle)/64 nm (Long)

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

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

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

(b) Emission Limits (FCC Rule §80.211)

Frequency removed from Frequency Emission attenuation
the assigned frequency (Hz) {mean power ,dB)
50-100 % 9310 - 9360 M
(of the authorized At least 25
bandwidth) 9460- 9510M
o 9160- 9310 M
100 - 250 % At least 35
9510 - 9660 M
o 10k-9160 M [Atleast 43 + 10log 10 (mean power in
morethan 250 % | 9660 - 40,000 Mlwatts)

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

7.8 Test Results:

As showninATTACHMENT 2 , the field strengths of spurious radiation generatedby EUT
are found lower than the specified limits.
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Fig. 7.1 Measuring Antenna: Broadband Rod Antenna Model 95010-1 of
Advanced Electronics
Frequency Range: 10 kHz - 20 MHz

Fig. 7.2 Measuring Antenna: Biconical Antenna Model BIA-25 of Electro
Metrics
Frequency Range: 20 MHz - 200 MHz
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8
8.1
8.2
3)
8.3

FREQUENCY STABILITY (FCC Rule §2.995)

Setup for Measurement

DUMMY
LOAD

500 /50 W

DIRECTIONAL;
COUPLER L

FREQUENCY
METER
X5328

IIl

EUT.
RADAR
RFUNIT

ENVIRONMENTAL

CHAMBER

POWER
METER
436A
with

Fig. 8.1

Test Conditions:

1) Radar Range settings : 0.25 nm (Short)/1.5 nm (Middle)/64 nm (Long)

POWER
SENSOR
8481A

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

Measuring Equipment List:

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

Power Supply Voltage settings: 85 /115 % of nominal voltage (20.4 to 27.5 VDC)
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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) Center frequency (fg): 9410 MHz
2) Authorized bandwidth (f(AUBW)): 100 MHz
"Upper limit frequency of the authorized band*, f(UAUBW) = fy + f(AUBW)/2 = 9460 Mhz
"Lower 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
"Lower limit frequency of the assignable band", f(LASB) = 9300 MHz
4) Guard Band (f(1.5/7)) :

Pulse Type Short | Middle | Long |

Range Scale (nm)] 0.25 1.5 64
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 Fg. 8.2.

(1) "Upper Tolerance Frequency measured (at - 20 °C)", f(U) = 9417.6 MHz

(2) “"Lower Tolerance Frequency measured (at +50 °C)", f(L) = 9409.3 MHz

(3)-(a)

f(U) + max. f(1.5/T} = 9436.4 MHz < f(lUAUBW) = 9460 MHz < f(UASB) = 9500 MHz
(b)

f(L) - max. f(1.5/T) = 9390.5 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
115 % of nominal power supply voitage (20.4 to 27.6 VAC for nominal 24 VDC).

9402 ; i ; ; i i ;
20 .10 0 10 20 30 40 50 60 Temp.(C)

Fig. 8.2 Frequency Stability with Variation of Ambient
Temperature

e Wd PPN
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9

9.1

9.2

9.3

9.4

SUPPRESSION OF INTERFERENCE ABOARD SHIPS
(FCC Rule 8 80.217)

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 (%) ) R (9 ColL
(Hz)
sm 500.5 k 1K -90° 0 80 pF
6 m 1.992 M 1.25 k -86° 87.2 64 pF
6m 10.00204 M 158 109 140 pF
4m 275 M 95 83.5 128 pF
5/8 A 150 M 116.5 105.5 52.5 nH
1/4 A 450 M 70.5 34.5 5.68 pF
Test Site: Rooftop of 6-story building,

Measuring Instruments:

(1
@
3

)
)
)

(4)

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

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

Furuno Electric Company, Ltd.
Ashihara-cho 9-52, Nishinomiya-city, 662-8580 JAPAN

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

Antennas,

for 14 k- 10 MHz, 6 mwhip

for 10 - 30 MHz, 4 mwhip

for 30 - 300 MHz, VHF whip

for 300 - 1000 MHz, UHF whip
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9.4.1  Harmful Interference to Receiver (FCC Rule §80.217 (a))

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

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

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

Limits: for below 30 MHz, 0.1 uW/m at 1 nm {(-20 dBmV/m)
for 30 to 100 MHz, 0.3 pV/mat 1 nm (-10.5 dBmV/m)
for 100 to 300 MHz, 1.0 uwW/mat 1 nm (0 dBmV/m)
for over 300 MHz, 3.0 uV/m at 1 nm (2.5 dBmV/m}

Resuits: 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)

9.4.3 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)
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ZSWR R.COEF PHASE IMPEDANCE < NORM. >L OR C
REF -33.9dBm ATT10dB MKR 4 10.00204 MHz

4.88 8660 m -27° 2180 -j2.28Q 140 pF

PHASE  OFFSET C=140pF

1132
3085

ABW

300 Hz
VBW

300 Hz

SWP 100 mS CENTER 10.0000 MHz
SPAN 10 kHz

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

REF -35.0 dBm ATT 10dB MKR3  27.500 MHz

234 402 m

MARKER 3
27.500 MHz

RBW

300 Hz

vBW

30 Hz

SWP 200 mS
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MEASUREMENT OF IMPEDANCE OF TEST ANTENNAS
ZSWR R.COEF PHASE IMPEDANCE < NORM. >L OR C

REF -33.7 dBm ATT10dB MKR 7 150.00 MHz

2.69 458 m -24° 211Q-j990Q  52.5nH

MG-COR PH-COR R=2.11x50=1055Q

MARKER 7 C=525nH
150.00 MHz
RBW
100 Hz
VBW
30Hz
SWP 500 mS CENTER 150.0 MHz
' SPAN 10 kHz

ZSWR R.COEF PHASE IMPEDANCE < NORM. >L OR C
REF -35.1 dBm ATT 10dB MKR1  450.00 MHz

4.16 612 m . 889 Q2-j1.23m2 5.68pF

= 0.689 x 50 = 34.50

MARKER 1 5.68 pF
450.00 MHz
RBW
100 Mz
vVBW
30 Hz
SWP 500 mS CENTER 450.0 MHz

SPAN 10 kHz
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12 OPERATOR’S MANUAL INCL. CIRCUIT DIAGRAMS (FCC Rule § 2.983)

(See separate covers)
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ATTACHMENT 1

{TESTDATAFOR ]
1. Spurious emissions for 0.25 nm Range:

Ref. level: -5.2 dBm
14:14:B9 HAY 19, 1998

L -5.20 dém nKA ®f FRQ 9.415 6 GHz
ATTEN 14 dB -5.24 dim
18.69 dB/01Y HODEL1842HKA TX-8] 25K

POS JPK

2548 'h
Py } ¥ \Emission limitations:

. (@) 25 dB for 50 to 100 % of
the authorized BW (100 MHz)
(b) 35 dB for 100 to 250 % of
the authorized BW (100 MHz)

TENTER 3.415 6 ORe SFAN S04, & AH:
BB .06 MH: V8 1.BR RH: 5T 5.B88 sec
15:29:18 MAY {9, 1398 Lo

L -5.28 dia MKR »1 FRQ 9.418 Gz

ATTER 18 g8 32,87 d8a |
18.88 d8/0Iv HODEL1§42HK TX-8]. 25HN

P05 [PK
§ Emission limitations:
e—0-oIfc) 43+10 log Pm = 43.34 dB
‘I [l for more than 250 % of

w \ the authorized BW (100 MHz)

Eio 1.2 With Filter No.1

AT 3. 1 STOF 1¢.3€8 (Hz
«RB §.@8 NMHz  +UD L.80 HH: +5T 5,088 sec

15:39:57 HAY 139, 1338

-5.20 dBm KKR #1 FRQ 17.918 GHz

ATTEN 14 dB £3.71 dia |

1@.88 das0lv ADDEL L §uaMKa TX-Bj 25NN
FOS |PK

Emission limitations:

< (c) 43 +10logPm =43.34 dB
for more than 250 % of
_ " L the authorized BW (100 MHz)

Fiq. 1.3 With Filter No. 2

START 12.54d CH: SYOF (0.088 OHa
sAE 1.88 MHz  +UB L_B@ MHz 45T 5.08@ sec



HRY 19, 1338

HKR 81 FAQ 2t.11 GH

[EF] 18:114:16
AL -5.20 dBm
6

[
HODEL ] 342HKG TX-Bl @ SNH

6i.09 dém

POS PK

Emission limitations:

W/

18,
*RB 1.B@ HH:

Hz
+U8 10@ kH:z

18:41:43 #HAY 19, 1338

5TOPF 25,50 GH:
¢5T 5.008 sec

-5.28 dBm HKR #1 FRQ 3B.43 GHz
N = 53.59 dén
18.89 df/gIv HODEL]1J42nKd TX-@ 2SNH
POS [PK
| CONVERS 10N LOSS|
24.20 d4
.
.
1
START £b.5¥ GHz STOP Y4. iH:

A .80 WH:

«V8 108 kHe:

+5T 5.008 sec

(c) 43+10logPm =43.34 dB
for more than 250 % of
the authcrized BW (100 MHz)

i With Filter No. 2

Emission limitations:
{c; 43 +10logPm =43.34dB

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

Fiq. 1.5 With Filter No. 2



2. Spurious emissions for 1.5 nm Range:

Ref. level: 3.42 dBm
@jaw:aazes MAY 19, 1998

4z dBm MKR 81 FRQ $.413 B GHs
ATTEk 2@ dB 3.44 dia
19.a da/gIv HDDEL1842HKE TX-1] SKH
POS [FK
2548 \l
1548 "l,_ o
\ Emission limitations:

» (@) 25 dB for 50 to 100 % of
T the authorized BW (100 MHz)
(b) 35 dB for 100 to 250 % of
the authorized BW (100 MHz)

Eig.2.1 Without Eil

RTER 5.913 § OR: SPAN 540, 8 HHz
RS 1.B8 REz  «UB 1.0@ HH2 +§1 5.088 sec

[@] 15:31:34  HAY 15, 1990
3

42 dBs MKR 81 FAQ 9.418 GHa

ATTEN 20 28,16 doe

1808 d8/01Y HDOELY §4enk ﬁl;‘i’iun
Emission limitations:
() 43 +10logPm =45.74 dB

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

Fﬂ

Fiq. 2.2 With Fiiter No.1
TRRT  5.8B0 GH: TOF 1z.54d CHa

SR 1.00 WHz VB 1.8 MH2 45T 5.088 sec

[@ 15:17:56 HAY 19, 1998

__%Tgiqgadsa HKR %1 FRQ lgéﬁg %%%T

A \

19.08 4801V Jbﬂl Y2HK rP):]-SiPina
Emission limitations:

< (¢y 43 +10logPm = 45.74 dB
" for more than 250 % of
e dngmparfreah AT S the authorized BW {100 MHz)
Eig. 2.3 With Filter N
ART 12588 GH: TOF 18.8 7

«R§ 1.8@ MHz VA 1,08 HH2 +57 5,000 sec



19:15:2% HAY 13, 1338

Emission kmitations:

3.42 dfm HKR #f FRQ 28.62 GH2
N =16 L 92,80 dfm
1@.6% dB/QIV HBCELLYY2HK TK;i.SNH
PO5 |PK
CONVEASION LOSS
22.8§ dB
{ 1
11..[ j | PR LA—M -
START TH.90 GH: STUF 25,58 Gl

“<——(c) 43+10logPm =45.74dB
for more than 250 % of
the authorized BW (100 MHz)

Eig. 2.4 With. Filter No. 2

«A8 1.8@ HHx VB 188 kH:

«5T 5.008 sec

Emission limitations:

%:] 1B:46:26 HAY 19, 13998
3.42 dfm MKR_#1 FAQ 37.57 GH:
N = 44.7{] dBa
10.88 d48-61V HOOEL 1 B42HKY TX-iPiNH
PO

| CONVERSTON LOSS

24.28 df

i . P .

TART cb.38 GH:z
sRR 1.08 HHz  +VD 188 kH:

TTOP U490 GFt
+57 5,008 sec

< (c) 43 +10ilogPm =45.74 dB

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

Fiq. 2.5 With Fiter N



3. Spurious emissions for 64 nm Range:

Ref. level: 10.53 dBm

14:51:43 HAY 13, 1338

[ 18.53 dia HKR 8L FRQ 9,411 3 GH:
HTTEE 39 48 1057 dén
19.688 dBsgiv HDDEL1842HKY TX-6HHH

POS [PK

-25d8
3548 / \ \Emission limitations:
P4
N

{a) 25 dB for 50 to 100 % of
— L,,.ﬂ' \L \ » the authorized BW (100 MHz)
(b) 35 dB for 100 to 250 % of

the authorized BW (100 MHz)

Fig. 3.1 Without Fi

TEATER J.4I1 3 GH:z STAN GBA.@ hH:
+RE 1.BB MHz VB 1.80@ HHz +5T 5,808 sec

@ 15:34:6 nAY 13, 1398
L 18,53 die HKR_¢1 FAG g.'-ua Hz

ATTEN 30 48 7.28 dim
18.94 g¢a-0Iv MPOEL1§4BHKY TX-BHNN
POS PX

Emission limitations:

(¢} 43+ 10logPm =46.89 dB
| ] for more than 250 % of
portd ' - the authorized BW (100 MHz)

Fiq 3.2 With Filter N

AT 5. 1 TOF 12.3 1
sRB 1.98 fNH: <8 {.0@ HHz «5T 5,008 sec

15:35:56 HAY 19, 1938
L 18.53 dBm HKR 81 FRQ 17 788 GH:

ATTEN 38 dB 45,29 dém
18.88 dB/0iv HDDELYPUuRHKY TX-GHNY
Pas |PX

Emission limitations:

< () 43+ 10logPm = 46,89 dB
. " for more than 250 % of
A “Tg” the authorized BW (100 MHz)

Eio. 3.4 With Filter N

STRRT 13.508 GHz TOF 1§. 800 GHz
sAR 1.80 HHz  +VB 1.BE HH2 57 5.0088 sec



@ 13:19:18 nay L3, 1338
1
N =

.53 dile MKR %1 FRQ sg.sa g%z_
= {b .13 48
12.09 d8/g1v HLIJELH‘-IEHKE L’f,'sp’,'(".
CONVERSION LOSS C
22.90 d8 Emission limitations:

«—(C) 43 +10log Pm = 46.89 dB
for more than 250 % of
the authorized BW (100 MHz)

q - - 14 } —

Fig. 3.4 With Filter No. 2
START  18.08 oM STOF 5,30 oM
“RB 1.88 MKz V@ L8O kH: +5T 5.008 sec

. 53_dfim HKR 1 FRQ 28.24 GH:

rl] 37.9d dBa
10.89 dB/0IV DELLYY2HK] TX-GHNH
FA5 |PK

CONVERSTON LOSS|
24.20 di

@ 18:98:53 HAY 19, 1398
1
N =

Emission kmitations:

4+—(c) 43+ 10log Pm = 46.88 dB

. for more than 250 % of
the authorized BW (100 MHz)
: With Filter No. 2
“START 25.58 oAz STOF U0, 08 OH:

*RE 1.8@ MHz  <UR 188 kH: +57 5.88@ sec
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ATTACHMENT 3
[ TEST DATA FOR

Q_SU_EEBES_S_IQN_QE_LNIEBEEBEN_QEAB-QABD—S-H-LBS-I
1. Harmful Interference to Receiver

Band: 74kHz ~ 470kH?2

{3:42:15 HAY 2@, 1998
L 100.2d dBuy

PRI (EN 8 d
18.00 d48/01V HEHELI!HEHKE OFF
P05 (PK
A iR
kjhﬁh#iﬂﬂ \ A / VJVI\ «Fﬁ
VWY ]
TRWNT TR T
START  14.8 kH: STQP 43W.4 kHz
*RB 3.88 kH: U8 10.8 kH:

«5T 1.06@ sec

13:44:39 HAY 2@, 1938
L 180.08 d8uv

FATTER B d
18.08 dB/0iy hocc Buenicd 57y
PO [FX
|-
il ﬁwi;\ f |
WL L
LT Y L PN P

TTART 7.0 WP TTOF T30 W

A9 3.80 kHe U3 14.2 kH:

+57 1.8@0 sec

(%@ 13:46:37 HMAY 2@, 13998
L 109.88 dBu¥

sAVILH W d L
19.80 dB/01v HOOEL { 442HKE TX-HENH
FOS (PK
\
i I |
' 1
WIS YR Y |
SERHT  1{4.8 kH2

STOP 43B.B kH:
*AB 3.2@ kH:  +Vd 1@.@ kH: «57 1.088 sec



Band: #70kHz ~ $MHz

14:86:38 HAY 2@, 1398
L 180.98 dAul

FATTEE € d
1898 d8/01v MDDEL L BuoNKkd OFF
705 |PK
il
il
KK
h
E!EM&HF‘» ﬂw&uﬁquAH
START 990 &H: TTOF 5.8a8 FH:
A8 30.8 %H: «U§ 18@ kH: +5T7 1,009 sec
@ 14:81:27 HAY 2@, 1999
L 108.P8 4fuy
CATTEN 4 o L
10.@8 48701V MDDEL: §42nKd ST-8
P05 [PR
A

T
]
I

B

l
il
Pl

\*r MMKWMW

STAR 3% kH: STGP 5.J0@ MH:
+fB 38.8 kH: +UB 18Q kHz2 +5T 4.00@ sec
@ 14:44:05 HAY 2@, 1388

| 100,088 dBuY
T k0 d

10.88 da/q1v HODEL19Y2HKG TX-HBNH

POS JPK
f

b
E——
-]
I ———
|
-3

\,, ety ved A

STRRT 498 kH: STOP 3.088 HH:z
«A8 38.8 kH2 U8 188 kH: 15T ¢, 000 sec



Band: ¢MHz2 ~ 70/MHz

[@ 14:46:33 HAY 2@, 1998
L1

Hrr{aﬂ.ua diuy
3 KL
13, B0 dasQy QFHELI!HEHK' OFF
FOS PK
A

L R W T

STRRT '5.403 HH: T0F {8,000 NMHz
AR 109 kH:2 «Uf 388 kH2 +57 1.088 sec
@] 19:81:42 HAY 2@, 1998
L 188.88 dBuV
WRTTEN B 4
19.00 de/0iv HODELY BY2HK ST-g}(
FOS K

WAV VLV

STRAY 5. Q0@ KAz tGF 10,008 HHz
sRE 188 kH:2 sU§ 290 WH: +57 1.008@ s=ac
[@ 14:599:339 MAY 208, 193¢
L 106.88 dBuV
WATTEN B d h
18.80 dB/0IV HLBELU"!EHKE TX-4BANH
£0s [PK

\*J%W \wj )

START 5. d@d AH: STOF 17,080 HH:
+fB 138 kH: *Ug 308 kH: s57 1.88@ sec




Band: 7oMHz ~ 30HH:

15:@5:57 NAY 2@, 1998
1L {08, 88 dfuY
ATTER @ d
t8.80 da/sQIv

HDOEL1842MKg OFF
POS PK

e el

£t

START [E.7W HHz STUF 38,82 HH:
*RE L8R WH: *UB 388 kH: 157 1.888 sec

@] 15:88:87 nAY 2@, 1394
L1t

7 E!Bﬁﬂ@ diul

ITEN d

18.068 dds/01v HOOELL1§42HK ST-B;
POS [PX
f\

UL NN NN W R \WW

STRAT 18, 1 STOP 34.98 HH:z

RE 188 kH: «Uf 38B kH:

25T 1.880 sec

@] 13:18: 14 HAY 2@, 1993
L _108.0@ dAuy
*ATTEN @ d

13.88 d48/01v

HODEL 1 842HK3 TX-HLNH
Pa5 |PK

"D | VTP TR NPV ) PP Y SN TR \”N:

START 1%, 0@ RMH: MILEELN LT
*RB 18@ 4H: 8 388 kH: *5T7 1.208@ sec



Band: 30MHz ~ 10 0/MHz

@] 15:20:32 BAY 28, 1898
L _1088.88 dBuV

ATTEN 108 4B
19.88 dB/QIy HOOEL1942NMKS OFF
PQS 1PK

1A
FOPR IS N e WLV L
___”T___—_-_.

START 38.8¥ HAx TOF {0@.6¢ HH:
*A8 308 kH:z Ul 308 %H: +57 1.908 sec

@ 15:31:83 nAY 23, 1388
L 188.088 dBuy

ATTEN 18 d8
18.8¢ d48-01V HDDEL1842HKdD ST-8
POS [PX

START 30,88 nH: TOP 100.99 nH:
A 338 ki: U8 390 kHz +57 1.688@ sec

@ 15:33:13 HAY 28, 1998
L 189.88 dguv

ATTEN 18 qB
ig.8¢ da/0}y HDDEL1942HKd TX-4YBNH
P0s PX

A A
ticbetnponeaiton ool LS L

START 34.68 nH:z TOF 144,44 HH:
*RB 38G kHz2 sUR 30@ kH:z +5T 1.198 sec



Band : 700MHz ~ 300/1Hz2

@ 153:44:22 HAY 2@, 1998
L 183 A% diuY

#RTTEN 18 48 L
18.38 48-01v HODELLBY2HKY OFF

POS [P

START 148.7 AH:z STOP 3008 HA:
*RB 388 WH: *UB 388 kH: «5T 1.288 sec

[@ 19:46:32 MAY 2@, L3358
L1

2@.88 dBuV
nATTEN 1@ 48
18,089 d8/01V HODELIBHNKY ST-8
POS IPK
| i |

L-..A.r il o J.J ™ .IA.A.lu i

START 10%.¢ A 5TO® 1404 HHz
+RE 368D kH: +U8 30@ kH: 457 1.808 sec

[@ 15:48:81 HAY 2@, 1398
L 1

AR . A8 dAuY
RATTEN 18 4B
18,00 da/giv HODELE B4eHKd TX-4ANH
POS IPK

START 190.0 tiH: STUP 300. 4 HH:z
*RB 280 ¥Ha U8 3B@ kH2 «57 1.0880 aec



Band: 300MHz ~ 1642

@] 15:37:80 nAY 21, 1898
L1

A9, 89 dBuV
FATTEN 1d 48
10.4d8 d8/8]v HOOEL1342HKa 0FF
PO5 [FK
|
_—e Lt A e Al | . N
SiAAT 38R, HH:z STOP 1.4HB B CH:
+R3 389 kH: U 398 kH: 28T 1,008 sec
[R@ 15:393:1@ HAY 2!, 1993
L 190.69 duV
FATTER 18 48
iB.A8 d8/M1v MODEL19Y2HKg ST-8K
POS JPK

sa1lu-LLunauuueeiu:ukhLﬁééué o

START  3B8. @ HH: - STOF 1.BB8 @ GK:
*AB 388 LH:2 *VR 3082 kHz2 +5T 1,809 sec

@] 13:41:36 NAY 21, 1999
L1

8. 8048
FRTTER L@ 48 .
1848 ¢8/01U MBOEL L 342nKd TX-4BN
ROS X
|
- vy
STRRT 340 B FR: SYOF T. 296 3 OF:

*RE 388 kH: VB 308 kH: «57 1.808 sec



2. Electromagnetic Field

Band: [4kHz ~uF0kHz (Limit 2t TN = 0. 1uVin=-20aBaVm )

%ﬁﬂ 13:42:15 AAY 20. (398
{198 08 dauy

PATTEY @ d
10.09 d8/Qfv

=

|
DOELLBY2HKT OFF

PS5 iPK

e

o\

A% 4

¥ W
PR

START 19,8 kHz

+RB 3.0@ kH:

U8 18.49 kH:z

STQP 430.2 kH:
+57 1.088 sec

13:44:38 HAY 20, 1398 ReF.
mlr.réﬂﬂélﬂg dBul _ .\.éa//B,uV/ﬂl
19.33 d8/g1v nhnmgqenxe ST-Q}(
B35 IPX
i
i L .H\ f |
ot Y LA |
v N
STRRT 9.7 %H: STOF 990,80 WA
A3 3.82 kH: VB 18.8 kH: +ST 1.908 sec
13:46:57 MAY 2@, 1998 ReF .
L 108,96 dBuy 2 4ABUTm
CRTTIR 8 ¢
19,88 d8/01v MODEL ¢ 8y2nKd TX-4BNN

POS [PK

A (T

START 19.9 WH:

*RB 3.08 kH:

Vi 19.8 kH1

STOPF 438.9 kH:
25T 1,988 sec



Band: 4f0kHi~ sMHz (Lim il at TNM= 0.1V = ‘-’--é’///.?,u-U/m)

[gﬁ] {4:86:38 ARY 20, 1398
L 100 88 dBuY
RATTEN @ d

19.20 4801V

=

COELIYYENKY QFF
POS (PX

=

=
—=

al

START "H9@ &H:

STOP 3. UdE HH:
+A9 30.8 kHz «UB 18@ kHz

457 1.80@8 sec

E?l 14:01:87 HAY 2@, 1938
L 100.88 ?ﬂuU 100-/3bz-24(0.5MHz)
ATTER

19.04 d/ MODEL 1 §42rKd ST-Bl 100- §&= 4( 3 MH2)
| \\ ST 790~ 887 /2 ($MHz)

TN | e s0dBuVIm

T

-_—
ﬁ
—
]

e

START 938 kH: STOF 5.0d0 AR
*RB 3@.8 kHy  +VUBG 10@ kH:z +57 1.008 sec

@ 14:84:83 MAY 28, 1398
L1

9. 39 dBul 100 -1+6=-26(0.§MHD)
ATTER ) J00-96 = #{ 3MH2)
1.80 dB/0T0~ HOOEL t B42HK L:é-sqgr:(n 00- 382 s ( EMHR)

\
|
M '\ T _0dB/m
[T

N i

START 439 1H:
*RE 30.8 kH: WE 180 kM

S0P 5,98k NH:
+ST 1,866 sec



Pub. No, : TI-1696
Date . July, 1998

Bands SMHz ~0MHz (Limat 2T TN.M 2 0.1 m= - 20dRuV7m )

@ (4:45:33 %AY 2@, 1999
L1

rr{lﬂ.ﬂﬂ dBuV

i I

18.88 4801V HODEL{842HKY OFF
POS (PK

Al
WA W A WAL

START ~7.12@Q HH: TOP 19,0688 HH:
*R8 180 kH: *VU§ 300 kH: +5T 1,008 sec

fn@ 15:81:42 HAY 20, 1398 REF. (dBoV/m)
1 188,89 dfuy

J00 -JJ‘: /- (\f-ﬂﬁf)
FATTER 8 48 ] 100-F9= /7 (7MH2)
19.22 d8-Q1v DOEL! 342K 4 SPL;E#‘K /09_7(?: .\.J-(/OﬂH&)

=

A - 20dBuVIn
\\

h 7T
g S

START  5.44d MH: TOP td.lkld HHz
+R8 188 ki1 +VE 308 kH: +5T7 1,96@ sec

14:55:33 MAY 28, 1938

REF. (dB34V/m)
L 18898 d8uy j00- P8 =0 (§HMH2)
9,80 401y MonEL buankd Tx-sBn | 100~ F3=77 (TMHR)

POSPK | /pp- 28 =22 (soMH2)

_a0d. @J‘T/ mt
ALL CoMPONENTS — ABOVE

y N A
) £ LIMIT ARE FROM
NoT FRoH RADAR

]

START  3.999 AHz TOP 1d.308 nH:
*RE 108 kHz «VB 38B kHr +57 1.98Q sec



Pub. No. ; TI-1696
Date : July, 1998

Bdna/:/ﬂﬂﬂi ~30MHz (Limid af INM.= 0. [ V/m = 20 4R pVn )

19:85:57 MAY 2@, 19%R
L 198,088 dBuv
SATTER @ o L
18.08 d8/0iv HORELL9Y2MKY OFF
POS PK

ﬂ I ]

] A } il .! q’ﬂ.
VPPV W) R O WP PRI B W WD VR LN | by v Thgan]
START 18,98 HHz ST4P 3@.@4 NH:
+RE 180 k¥kq +«Ug 388 kH2 5T 1,088 sec
[@] 19:068:@7 HAY 28, 193§

108.8@ dBuV
CHITEH & 4d

19,88 49-01v g&miqanx sr-a_L
POS iPK
~——
—l . i
PORPR L WP VR P | v ‘%'K:
STRRT L0.@@ HH: STOF 38.99 ML
R% 188 kHz: sUB 308 %H: «57 1.908 sec
@ 15:18:14 HAY 2@, 1998
L 198.068 d8ul
PATTEN @ df
18.499 dB-/OIV HODELt BY2HKD [X-4BNM
PD3S IPK

; | | ‘pm
RS WV W WP RTINS
STAR 14. 38 HH: STOF J0.0@ #H:
*R8 188 kH: Vg 328 kH2 57 1.098 sac

REF. CdBﬂ'V'/»' )
100-78 = x> (/oMHz)
100-70= 30 (30142
s00- 47T =33 (30MH2)

-.lﬂﬁ{lsﬂ-V/n
ALL coMpo NENTS ABOVE

THE LIMIT ARE FROH
EXTERNAL NoISE OR BIGNALS,

NOT FRoM RADAR.

REF. (dBuV/m)
;00- 78> (10MH2)
00 -70230 (>0MHHzZ)
100 - 47 = 33 ( 30MHZ)

- 20dBuV/m



Band: 30Mte ~ 100MHe (LimiA 4B IN.H. = 0.3uTin =~ 10, ¢ 48T /)

@ 15:28:32 KMAY 28, 13398
L 180.60 dBuv
*ATTEN 1@ g8

10.88 d/0iv

HROEL1942HKT OFF
POS |PK

L L.A%ﬁMJ%LJw

STAART 33.48 fiHz ST0P LU, B HH2
*RE 38@ kHz U8 338 kH: «ST 1.898 sec

@] 13:31:@5 MAY 20, 1998
Lt

REFE. (ABuV/m.)
18.088 dBuV O0—21 =
ATTER 1G'qs 100-61=37
18.80 d8/q]y nknsta:wanuz ST-8
POS PR
~10.8dBIV /ot
JHUA ﬂm }n
START 30.6E AR STOP 14440 ARz
*RB 308 kH:  +UQ 308 kHz *57 1.880 sec
@ 15:33:13 HAY 28, 1998 REF. (ABu/m )
L 128 88 gBuy ¥
EATTER 18 48 100-61%3f
18.88 d8/gJv HOOEL 1 §421K 3 Tx-wkun
POS JPK
- 0.5dB5V /m

O O O ALY TN

START 36.8% fH; T4P 100 88 AH:
*AB 398 kH: *UB J88 kH: *5T 1.804@ sec



Band:100/1 ~ 200MHz (Limik 2f 1HM. = [iTfm = 0d BV Im)

15:44:22 MAY 2@, 1998
L 186.90 dfuy
rﬂrrsn 18 4@ L
LB.28 gdsOIv MOOEL1BY2HKE OFF
' POS |FX

) il
Lol U ULUNDUL “J‘L.‘._J o]

START T 10@.7 BH:

STOF 3070.8 fA:
'RE 30@ kH: VB 308 kH:

+57 1.802 sec

@) 159632 hay 20, 1398 REF. (dBuV/n)
L 188.88 dBuv 100-40= 40
ATTER 12 48 | L
10,20 dg/dIv MODEL1342mKG ST-8
FOS PR
OﬂIB/U-T/""
I ALL COMPO /\/ENT/SB;;OVE
THE LIMIT ARE F
s IR ot L UL 2XTERNAL NOISE OR SIGNALS,
NoT FROM RADAR.
START 108 % WA

STOP 30@.0 HA:

+A3 300 &4z «UB 380 kH: *5T 1,888 sec

[@ 15:49:91 HAY 2@, 1998 REF. (dBu¥l/m)
L 198.88 dByy J00-L0= 40
FATTER 18 48 L
19.28 de/qdIu MODELL8u2HKE T -4BNA
FOS |PK

STRAT 190.8 B ST4P I1B8.8 HH:
*RE 389 %H: +y8 388 kH: +57 1.088 sec



Band: 300MHi~ 16Hz (Limdd ab 1N = 340/m =2 &/BuT/n)

@] 13:37:8@ nAY 21, 1998
Ll

1898 _dBuY
WATTEN L@ g8 L
19.09 48/91V Hq_DELiHEHK OFF
POs [PK
;|
N AL
T 3%& itz S0P 1908 8 TF:
+R8 3@@ kH:2 +UR 308 kH3 «57 1.809 sec
@) 153510 HAY 21, 1958 Ri’_c- (dBuV/m)
T 188,08 dBu i} - 00
RTTER 4 g8 100-§78=40.$
18.8) 4670}V HDDEL; buanKd $T-8
POS PR
T fdeﬂV/M
Al
s Al WW‘J bt
START T84, € ARz STOP 1.890 8 TH:
«RE 388 Wi VB 380 kH: +ST 1,808 sec
[ 154036 MY 21, 1958 REF. (ABuV/m)
T-160.08 dBuu . _
ATTER 10 go 100878 =408
19.88 4801V HODEL1943MKE TX-4BNH
FOS PR
9.& 4BV /m

ww&mﬂaﬂb&

STRRT 308, % HH: STOP 1,888 % Gh:
+AB 388 kH: VB 380 kH:z +ST 1.988 3ec



Date . July, 1998

3. Power Input to an Artificial Antenna

Band<IHkHe ~u 20 (Lima X 2L 2meler =-3/d8n)

13:58: 55 MAY 2@, 19498

[ 2.88 dén
JHITE" Enqgrn Apnnrc: LM oWl
L3-304BE 1Y RGBS pianEORE
14 A
LAy lnw/W Mw&w
VY Al L
START 19,8 WA STOF 9900 Wi
*AB 3.84 ¥kH:r VB LEB.4 kH: 5T 1.08% sec
(] 13:53:09 nAY 20, 1333
[ .80 da
PRITEN 8 48 R S W
LA '] T VRO U TRTHT ;lﬂs ;K
M ]
o : L 5/ ol
. “Mm M— e A
T ALL COMPONENTS
oM
HEL TR LD T THE LIHIT ARE P GNALS,
“AB 3.80 kHr VB 18.8 ki ST 1,008 sec ZXTEPNAL NOIBE R A ’

NOT FROM RADAR .
@] 13:55:32 MAY 20, 1398
L Q.80 dBn
MATTEN @ df

L3 T W3 B3]
O SO ORTOTY

3
[=2]

_g/dBm

START 19.0 WH: STOP 49@. 7 wwa
*RE 3.88 kH: V8 1B.8 kH: +57 1.08080 sec



Pub. No. : T|-1696
Date : July, 1998

Band: 4 g0kt ~ Sz (Limi X AT ameler =-3/dBn)

14:15:97 nAY 24, 1338
L 0.80 dBe
FATTEW 8 d

ig b AT whort 2wyt oer
1L ] oY g LA T

P05 PR

F
=

5

—tr
| —

-
=

'\WMMMM “‘N#wm

STOF 3.648 MH2
+5T7 1.8@@ sec

START  45@ kHz
+RE 38.8 kMz  +UB 18R kHa

@ 14:18:33 HAY 2@, 1934
L 8.80 dBn

pRITEN 8 df T T
PR Uo7 1Y LA™ LT \JPIDSHIPK
T
H
iy \
h
_g/dBm
\4ﬂfﬁﬁuﬂﬁk 8 kL el lAl_L (:0#{F>OIQE]V‘TES}gajgfgvzg
THE LIMIT ARE FKO
HLIAH R . S8t f:gga i IXTEPNAL NOISE OR SIGAALS,
NOT FRIM RADAR.
%@ t4:13:53 MAY 208, 1398
[ 8.88 dBa

«ATTEN B df
133 .91, EET] F Y LT 1 kAT
To o Uy T CCT ¥ TNy ™"

POS [PX

i
1

i
WW i Ao -3/ dBm

STRR

494 kH:z STOF 3. B4E NH:
RE 30.@ kH: U8 {BA kH:2

«5F 1.0408 sec



Pub, No. : TI-1696
Date : July, 1998

Band: &/1Hz ~ 101Kz (é,'pu\/(’ At >meler = —g/adBm)

14:24:357 MAY 29, 1998

L 0.93 dEe
AT d - W
Ay Sy et i tee
| a /\U/\"
LN J},ﬂ AL AW A/
BN T4 W L L BT
STAR 3. B¥0 fH: STOP 18, HH:
*AB 198 kH: +U8 38@ kH: +57 1.688 sec
@] 14:27:43 nAY 2@, 1394
L 8.88 dia
PAITER B d§ e Lomd op ol
SrEy ESHRL S
A
ﬁ\ A WA /
mdfmﬂ/ \AM M‘J V\u!/ - 8/dBm
ALL COMPONENTS Agovz
! | THE LIMIT ARE FRO
-S;H?aa E#E% "1o8 200 uhe R RS EXTEPNAL NOIBE R SIGNALS
NoT FROM RADAR.

@ 14:3@:15 HAY 2@, 1938
L 9.88 dfe

*ATTEN § d
patan's am st } TN

P05 [PK.
i)
-~
it e 2 s/dbn

STady  5.00F AK: STOGF 18,080 hMi:
«RB 18Q kHr sU§ 388 %H:z +5T 1.088Q sec



Band: 1oMHz ~ JOMHz (LimaX At 2meler =-

@ 13:13:25 HAY 2@, 1398
L 4. 88 dfe

RRTTER @ df
4008 . n I 4 nec
POS |PK

| |
. s ,JL.,A# Lol I\

STOP 38,00 nH:

STHRT 14.8d HH2
*RE 188 kH: U8 384 kH: *57 1,028 sec
@ $5:16:31 HAY 28, 1998
L 8.90 dBw
BATTEN @ d QL
g -3 1Y BTSN
[IERES

f

START 10.89 hR:z STOR 39.088 HH:

*AB 109 kH2 +Ug 38 kH2 257 1.808 sec
{;@] 15:19:55 HAY 2@, 1386

L 8.80 dBs HL
WATTEN B d

L. o LU iV | * %% 4y 4 TLITAY IPI'\Ds PK

328w )

MWWF&A@W#M _gldBm
ALl COMPONENTS ABOVE

THE LIMIT ARE Rort
EXTERNAL NOISE 9R SIGNALS,

T FRGM RADAR.

_s/oBm

STOP 38,88 MH:z

START 1@. W4 HH:z
«5T 1.9@@ sec

*RB 180 kiH:2 1B 30@ kH2



Pub. No, : T|-1696
Date : July, 1998

Band:30HHz ~100MH1 ( Limi X At 2 weler == T/adBm)

@ 13:36:99 MAY 2@, {998
L 8.20 dEw

I-HTTEI 1d d48
18.90 d48/4iv HODELL342HKE OFF
PO% (PX

L f
__Ir__._'.A.. e N e —‘_,}U,*.JUJL\J JUL-M-A-AJ
START 30708 fH: STOP 1@d.4@8 NH:
*RB 308 kH: Ui 388 kH: +5T 1.80Q sec

@ 13:38:57 MAY 208, 1954
L 3.00 dBa

rHTIEl th 48
10.08 de/QIV MODECT942HKE S7-8
POS {PK

L
- 7/52’3 t
st o s S O el Yo " AL ca;P&NZNT/g ABOVE

HE LIMIT ARE FRorH
;\’TERNHL NOSE DR SIGNALS,
STRR id. a8 HH: StOF {B7. 09 HA: NDT F,QaH mDAR

*RB 38R kH2 *UB %R kH2 +5T 1.88@ sec

@ 15:91:2% HAY 29, 1998
L 0.80 dBn

RTTEE 1@ d8 L
18.88 d8/d1v HODEL1B42MKA TX-4BAN
POS [PK

Ly il
AP PV R PRSPV DYV IR 00 ¥, L9 5 | - 0 -~ 7/dBm

STRRT 3088 Az STOP 108,09 nH;
*RE 388 kitz sU§ 398 kH: *5T 1.0@B sec



Aand: 700 MHz ~ 300MHs (Limek AL smeler = -7 7Bm)

15:32:85 HAY 22, 15393
L 8.99 dOs
WATTEN 10 qB
18.808 d8/01V HODEL18YaMKd OFF
POS |PK
, h LI
N \l oad —
STRAT 148.8 AHH: STOP 38@.9 fHz
*RE 19@ kH:z «U8 38@ kH: 457 1,028 sec
@] 19:94:53 MAY 2@, 1338
i, B.0d dBam
RATTEX L@ gB
t8.88 g8-0JV HODEL $ 942HK4 SILEL
POS IPK
1
T i \L -4 /dBm
| F
benosbitirg JHJLL\-Mﬂ Wikt M WP Lﬂn ALL CQZT?N;IZ?S 2?80%
THE LI
EXTERNAL NOIBE OR BIGNALS,
poT FRoH RADAK
START 1900 fH: STOF 309.8 hH:z
A8 394 kHz Wy 398 kHz »57 1.08088 sec
15:37:86 HAY 2@, 1998
L 0.98 dBm
RATTEN 19 4B
1%.99 dBs0Jv ﬂbﬂELli“?ﬁKE T4-4BND
POs |PK
—-é/dBnm
I |
it e ?;JJIMNljthLdtL N N A A, Veudob!
ART 108 B HH: STOF J08.% HH:z
«fA8 388 kH2 «Up 3088 kHz +5T 1.909 sec



/3d)lg{-‘3ﬂﬁff/fg ~ J6Hz (Cimild al dmelth « ~ 108w )

@ 13:43:43 MAY 21, 1958
L a

BB dBm
PATTER 18 dB I I ;_J i
1.18.09 dB/QLv ! MODEL1$Y3HKE DFF
| i * [ FOS PK
! i |
i !
I
]
I {
ﬁ
f |
LR P e | N TR ORI Jh‘h%‘ﬁ‘r‘_,
!
| !
STAAT 340,10 HA: ST0F 1,808 @ 7

«RE 388 kH: U8 388 kH: +5T 1.889 sec

G@g] 15:47:48 HAY 21, 1998
{ 8.80 dea

KATTER 1B 48 L
18,93 ¢8/01V MDDEL L §42HKE ST-BY
FOS [P
- HdBm
SIS % IR NPOYRT AP ¥ R PR "~:1J'ﬁwﬁﬁ:‘¢ s
START  3BE.§ HHz STOF 1.80Q @ (H:
+A8 328 kH: «VB 388 kH: 357 L.088 sec
%@] 15:49:48 MAY 2¢, 1998
L 9.88 dBn
ATTER 12 4B
13.68 48/01V MODEL 1 842MKD TX-4BNH
POS IPK
= $1dBwm

wh riporttutiad TN T IO Y "W ol i

STRAY TJA4.W fHz STOP 1.0900 @ 0f:
*AR 300 WH: +UB 30@ kH: +5T 1,809 sec






Pub. No. : Tl- 1696
Date : July, 1998

ATTACHMENT 4

3. RF Power Output

Mode

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

4. Meodulation 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

COS6100A
5D364S
P6015
2100
436A
9481A
TR5824A
X532B
4238
84948
84958

Type
COS6100A

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

5D364S

[ List of Test/Measuring Equipment ]

Serial no.
2927A02847
2440652
R94471
RO5762

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

Serial no.
2440652
1510A07310
1350A04754
1822A24214
R9425
8411057
2927A02847

R9425

s AA A4 %7

IMfr,

HP
KIKUSUI
Shimada
Shimada
Tektronix
Pearson Electronics
HP

HP
Advantest
HP

HP

HP

HP
Shimada

Mir,
KIKUSUI
HP

HP

HP
Shimada
Shimada
Tektronix
HP

HP

HP

Shimada



6. Spurious Emissions at Antenna Terminal

Model

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

Notch Filter

High Pass Filter

Type
71210C

84948

11970K
11970A
5D3645

MASL32#8

MAS 15905004

7. Field Strength of Spurious Radiation

Model
Broadband Rod Antenna

Biconical Antenna

Conical Log-Spiral Antenna

Type
M 95010-1

BIA-25
LCA-25

Double Ridged Guide Horn Antenna:RGA-1 80

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

B8481A
X532B
503645

PL-4E

Serial no.
2927A0847
1510A07310

RO576
8411057

R9904

Serial no.
0496
2650
2886

2927A0287

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

ML,
HP
HP
HP
HP
Shimada
Shimada
Microwave
Shimada
Mfr,
Advanced Electronics
Electro Metrics
Electro Metrics
EMD
Toshiba
HP
HP
HP
M.
HP
HP
HP
Shimada
Shimada
Tabai Espec



9. Suppression of Interference Aboard Ships

Mode

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

RF Vector impedance Meter:

Spectrum Analyzer
Spectrum Analyzer

Type
71210C

14 k- 10 MHz
10 - 30 MHz

30 - 300 MHz
300 - 1000 MHz
4815A

TR4172

85668

Serial no.
2027A02847
150M-W2UM
2048A03354
30690116
2637A03642

IMfr,

HP
Furuno
Furuno
Anten
Anten

HP
Advantest
HP






