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1.1

1.2

GENERAL INFORMATION

General

(a) Manufacturer:

(b} Model:

(c) Primary Function:

(d) Maximum Range from Antenna.
(e) Minimum Range from Antenna:
(f) Frequency Range:

(g) Power Supply:

Transmitter

(a) Assignable Frequency for
Shipborne Radar:

(b) Type of R.F. Generator
Magnetron Type:

Peak Output Power:
{c) Magnetron Ratings

Center frequency of
Magnetron:

Tolerances

Manufacturing:

Pulling:

Tolerance for 20°C change
temperature variation:

(d) Transmitting Frequency Variation
with respect to ambient
temperature (Power supply
variation -15%, +25%):

(e) Guard Band

Euruno Electric Co., Ltd., Japan
FR-7062 (Serial No0.3373-0002)
Search, navigation and anticollision
64 nautical miles

25 meters on 0.25 mile range
Fixed frequency, X-band

10.8-41.6VDC

Between 9300 and 9500 MHz
(FCC§83.404)

MG5389 oF E3560
6 KW nominal

9410 MHz

MG5388 E3560
+30MHz +30MHz
23 MHz 18 MHz
5 MHz 5 MHz

9417.7 MHz at —20°C
g411 MHz at +20°C
9404.5 MHz at +50°C
(Details on separate sheet)

Guard Band is specified to be equalto 1.5/ MHz, where "t" is the pulselength in

microseconds. See para (h).



()

(9)

Frequency Limits
From (d) and (e), the frequency limits are:

Upper Limit: 0417.7+18.75 = 9436.45 MHz (at—20°C)
Lower Limit: 90404.5—18.75 = 9385.75 MHz (at+50°C)

It is verified that the radar applied for the type acceptance is well within the
assignable frequency range of 9300 thru 9500 MHz. (FCC .83.404)

Occupied Bandwidth: Occupied bandwidth data is shown in
paragraph 4 according to FCC Rule .2.989.

Microwave Characteristics

The peak voltage was determined, using the TEKTRONIX Divider having a ratio

of 1000 to 1 and the KIKUSUI COS6100A Oscilloscope. The current pulse was
viewed across the PEARSON ELECTRONICS Wide Band Current Transformer

Model 2100, Output Volis Per Amp 1.00.

Short Middle Long 1 Long 2
Test Range
(nm): 0.25 2 36 64
NOMINAL VALUES
Output
pulselength: 0.08 us 0.3 us 0.8 us 0.8 us
P.RR: 2100 Hz 1200 Hz 600 Hz 550 Hz
Duty cycle: 0.000168 0.00036 0.00048 0.00044
Guard Band
(MHz): 18.75 5.00 1.88 1.88
MEASUREMENTS

Magnetron input pulse voltage was measured at the cathode using the
KIKUSUI COS6100A Oscilloscope, and TEKTRONIX Divider, ratio 1000 to 1.

Short Middle long1 Long2
Directional
Coupler Att: 40.67 dB 40.67 dB 40.67 dB 40.67 dB
Magnetron Input
Voltage: 4.5 kV 4.3 kV 4.4 kV 4.4 kV

Pulselength
(50% amplitude): 0.310us 0.550 us 1.020 us 1.020 48

Rise time
(10 -90%
amplitude): 0.060 us 0.060 us 0.060 us 0.060 us



Decay time
(90-10 %
amplitude):

Magnetron input pulse current w
Wide Band Current Transformer

Magnetron Input

Current:

Pulselength

(50% amplitude):

Risetime
(10 - 90%
amplitude):

Decay time
(90-10%
amplitude):

The R.F. envelope of the mag

0.850 us

Short

3.0A

0.100us

0.063 us

0.060us

and the KIKUSUI COS61 00A

Pulselength

(-3 dB points):

Rise time
(10 -90%
amplitude):

Decay time
(90 - 10 %
amplitude):

Reference Level:

Estimated effeciency of the R.F. Gener
following measuremen
measured using the
Type 436A, and the

Test Range
(nm):

P.RR.:

Duty cycle:

Magnetron
input (AV}

Short

0.105 its

0.015 us

0.060 us

43.23 dB

ts and calculatio
40.67 dB Directional Coupler, t

0.780us

0.450us

as observed across the PEARSO
Model 2100, Output Volts per Amp. 1.00.

0.450us

N ELECTRONICS

Middle long 1 Long2
35A 35A 35A
0.290 s 0.800us 0.800 us
0.070 s 0.070 us 0.0704L8
0.060 us 0.060 us 0.060 us

Middle

0.280 us

0.020 us

0.060 us

45.43 dB

KIKUSUI COS6100A

Short
0.25

2130.7 Hz

0.000223

3.020W

Middle
2

1209.3 Hz

0.000338

5.096W

n. Power outp

Long1

0.795 us

0.020 us

0.060 us

47.03 dB

long 1
36

621.4 Hz

0.000494

7.521W

netron output pulse was measured using a diode
Oscilloscope with the following results:

long2

0.795UsS

0.020 us

0.060 us

46.50 dB

ator (magnetron) was determined by the

ut from Magnetron was

he Hewlett-Packard Power Meter
Oscilloscope.

Long 2

64

552.4 Hz

0.000439

6.686W



Magnetron
input (peak)

Power meter
reading:

Magnetron
Output (Av):

Magnetron
Output
(Peak):

Magnetron
efficiency:

Peak Power Input to RF Generator:

Estimated Efficiency of RF Generator:

13500W

0.0903 mW

1.054W

4710W

34.89%

15050W

0.15mW

1.750W

5169W

34.34%

15225W

0.217mW

2.532W

5125W

33.66%

14750W

34.10%

15225W

0.192mW

2.240W

5101W

33.51%



(i) Radar Pulse Spectrum (FCC .2.997)

Measured by the HEWLETT-PACKARD Spectrum Analyzer Model 71210C.

15:47:@8 DEC 15, 1897

[ -4.94 dim ~ MKR B FRQ 9.41% 3 GH:
[TUTE 12 48 /j\ -q.?51 dBa
19. 88 ¢8/01Y FRI7862 {1%-0.P5KN

/\/ \ POS 1PX

AN
(N —‘\.ﬂ'\

W

TENTER 9.4it I GHz SFAN 108.8 HHz
136 1.88 MRz VB 1.BB BHz «5T 5.880 sec

@] 19:21:23 DEC 15, 1897
L3

55 dBm MKR #1 FARO 9.411 63 GHz
ATTEN 28 gB 3.5 dim
1B.RB 4B/L1V FRE7BES [TX-2KH

[\/ \r P05 |PK
Java /'\U’\[V v ) \f\l_h
V[V "-'-k.\“

ENTER §.41{ B8 GH:z SPAN 5d.80 MHz
»RB 1.P@ HHz VB L.BD HHz 57 5.8089 sec

@] 15:26:52 DEC 15, 1997
£ 18.85 dBn hiR_21 FAQ_5.Y1l BB GHz
19,70 d8

ATTER 32 d8 qd n

18,080 dBs0IY FAL7RE2 [TX-JENH

/ \ POS PX

I
M{ M \\
S, aid Ftan

.
ftR §.4{1 2@ GH: SFAA 30,82 HH:
+RB 1.09 MH: U9 1,088 MH: +57 5.0@8 sec

Short Pulse

Center Frequency: 9410.9 MHz
Vertical Scale: 10 dB/div.
Horizontal Scale: 10 MH z/div.

Middle Pulse

Center Frequency: 9411.63 MHz
Vertical Scale: 10 dB/div.
Horizontal Scale: 5 MHz/div.

Long 1 Pulse
Center Frequency: 9411.00 MHz
Vertical Scale: 10 dB/div.

Horizontal Scale: 5 MHz/div.



15:32:34 DEC 15, 13497

Ri 10,82 dBn HKR 81 FROQ 9.411 BE GHz
ATTEN 38 B ﬂ\ l 18,79 dinm
18,00 disQIv FRY7862 {TX-BYNS
\ ' FOS [PK
o I
T
T ru-?ﬁ
Jﬁ_L [
TENTER J3.41i1 26 GH:z SPAN o0.6# HHz
«AE 1.8@ HH:z +UB 1.8@ HB: +«37 5.@088 sec

Long 2 Puise

Center Frequency:

Vertical Scale:
Horizontal Scale:

9411.06 MHz
10 dB/div.
5 MHz/div.



1.3 Modulator

(a) FET Type: 2SK1450
Trigger voltage: Approx. +20V DC

1.4 Receiver

(a) Passband: R.F. Stage: 100 MHz
|.F. Stages: 7 MHz for 0.08/0.3/0.8 us P/L

Video Amp.: 3 MHz for 0.8usP/L
10 MHz for 0.08/0.3 us P/L

(b) Gain (overall): sufficient to cause limiting, approximately
130 dB
(c) Overall noise figure in dB: & dB measured using Noise Figure Meter

H.P. Type 8970A, 3468

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

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

(f) If receiver is tunable, describe
method of adjusting frequency. Adjustment of tuning voltage of receiver
local oscillator (Autom atic)

1.5 Display
{a) Type: PPl raster scan
(b) RP.M. 24 rpm(XN12A&XN13A) or 48rpm{XN12A)
(c)} Size of Indicator Tube: 12" diagonal CRT (effective dia. 1 80 mm)
(d) Sweep Linearity: 29 on all ranges

(e) Range Scales:

Range Number of Range Bings Range Bing Interval
0.125 n.m. 2 0.0625 n.m.

0.25 n.m. 2 0.125 n.m.

0.5 nm. 4 0.25 n.m.

0.75 n.m. 3 0.25 n.m.

1 n.m. 4 0.25 n.m.

1.5 n.m. 3 0.5 n.m.

2 n.m. 4 0.5 h.m.

3 n.m. 3 1 n.m.

4 n.m. 4 1inm.



6 n.m.

8 n.m.

12 n.m.
16 n.m.
24 n.m.
36 n.m
48 n.m
64 n.m

(f) Range Ring Accuracy:

(g) Overall Bearing Accuracy from
Scanner to Display:

(h) Target Plot Facility:

() Heading Indicator:

{j) True Bearing Indicator:

1.6 Antenna

(a) Antenna Rotation ON-OFF
Switch:

(b) Reflector:

(c) Type of Beam:

(d) Beam Width {(between half-
power points)

(e) Polarization:

(fy Antenna Gain:

(g) Attenuation of Major Side
Lobes with respect to main beam:

{(*) : £20° for radiator type XN12A

{h) Scanning (rotating or
oscillating):

(i) Speed of Rotation:

(j) Number of Degrees Scanned:
(k) Sector Scan.

() Resolution (on 0.25 n.m. scale)

Range:
Bearing:

pPh OB B AR

2 n.m.
2 n.m.
3anm,
4 n.m.
6 n.m.
12 n.m.
12 n.m.
16 n.m,

Better than 0.9% of maximum scale in use

or 8m, whichever is the greater

Better than 1°
Simulated afterglow in low shade
Provided, automatic alignment

Provided

Not provided

Siotted waveguide array, XN12A; 120 cm
XN13A; 180 cm

Vertical fan
Radiator Type XN12A
Horizontal: 1.9°
Vertical: 22°
Horizontal

28 dB
Within £10(%) : 24 dB
Outside £10(*) : 30dB

Rotating over 360° continuously
clockwise

24 rpm  (XN12A & XN13A)
360°
Not provided

20 meters

XN12A:1.9° XN13A:1 4°

48 rpm

XN13A
1.2°
22°

30dB

24 dB
30 dB

(XN12A)



1.7

1.8

1.9

(m) Type of Transmission System:

(n)} Rated Loss of Transmission
System per hundred feet:

Line Power Supply Requirements
(a) Input Voltage:

(b) Maximum Power Drain:

Functional Controls

Range selector

INDEX LINE

STC control

Heading mark off

Guard zone set/Audio alarm off
Interference rejector 3)
VBM on/off

Range set 3)

Echo Trail

Navigation on/off 1)2)
Range ring on/off

ARPA FUNCTION (option)

Contained in scanner unit

None. Transmission path is only in the

antenna scanner unit.

10.8 - 41.6 VDC

Approx. 120 W

Tune (manual) 3)
Anti-clutter auto

Gain control

Echo stretch

Range ring brilliance 3)
STBY/TX

Off-center (SHIFT)
Zoom

Brilliance

Mark Brilliance 3)
character Brilliance 3)

1) Valid when interfaced with navaid.
2) Valid when interfaced with gyrocompass.

3) Selected on mendu.

Construction Features

(a) Does equipment embody
replacement units with
chassis type assembly:

(b) Are fuse alarms provided:

(c} State units which are
weatherproof:

(d) If all units are not housed in a single conta

of individual units.

1 X Display Unit
1 X Scanner Unit

(e) Approximate Weight of
Complete Installation:

Yes

Fuses are provided.

Scanner Unit (IEC IPX6)

Display Unit:

13 kg
Scanner Unit: 23 kg
25 kg

EBL offset

Power Switch

Panel dimmer 3)

MENU

Noise rejector onfoff 3)
Trackbali(VRM,EBL,GUARD)
A/C Rain control

EBL on/off

TRU/REL 2)3)
Watchman 3)

Dead sector 3}

iner, indicate number and give description

( XN12A-RSB-0070/73 )
( XN13A-RSB-0070/73 )



1.1

(f) Approximate space required for installation excluding scanner

Unit Width Height Depth

Dispiay 438 mm 415 mm 435 mm

Operational Features

(a) Is positive means provided to indicate whether or not the overall operation of the
equipment is such that it may be relied upon to provide effective operation in
accordance with its primary function:
Magnetron/Xtal checker

(b) Isthe equipment for continuous operation:.
Yes

(¢) Is provision made for operation with shore based radar beacons (RACONS):

Yes



s MODULATION CHARACTERISTICS (FCC .2 987)

3.4 FET Trigger Pulse

Scale: 10 V/div.
0.5 us/div.

Fig. 3.1

Note: FET trigger pulse is common to all ranges.

388074

0805
ey
0803 ey \Z 5Ts ME
< —
25A1244-Y s |2 @|S
— -G S (S
| e—
| l FLB02 - 5. | =
~olTes D T el 2 a=
22 gg?.i Futes &~ @2
y © I} s s



3.2 Trigger Pulse at Magnetron Cathode

Short Renges

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

Middie Renges

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

Long 1 Renges

Scale: 1 kV/div.
0.5 us/div.




Long 2 Benges

Scale: 1 kV/div.
0.5 us/div.




3.3 Magnetron Output (detected)

Setup for Measurement

Dummy Load

|

Directional
Coupler
51.35 dB

Crystal
Detector
Att. 0 dB

Oscilloscope

KIKUSUI

|

Magnetoron

COS6100A

Short Benges

Scale: 20 mV/div.
0.05 us/div.

Middle Renges

Scale: 20 mV/div.
0.1 ws/div.



Long 1 Renges

Scale: 20 mV/div.
0.2 us/div.

Long 2 Renges

Scale: 20 mV/div.
0.2 us/div.




4 OCCUPIED BANDWIDTH (FCC .2.989)
4.1 Measuring Method

FCCrule 47 CFR .2.989 requires measurements of the occupied bandwidth which is
defined in the same section as "the frequency bandwidth such that, below its lower and
above its upper frequency limits, the mean powers radiated are each equal to 0.5 percent
of the total mean power radiated by a given emission."

To obtain the occupied bandwidth of the radar transmitter, a special program (program list

shown below) was loaded to the Hewlett-Packard spectrum analyzer HP 7121 0C 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 @8a TO718 440 SUB Limit_line(@3Sa)

30 CLEAR @6a 450 Limit_line: !

40 CALL M_ain(@Sa) 460 OUTPUT @Sa;"CLRADSP,

50 LOCAL @Sa 470 OUTPUT @Sa*FUNCDEF LIMIT_LINE.,™;
60 END 480 OUTPUT @Sa;"PU;PA 0,654,

70 ! 490 OUTPUT @Sa"LINET 1",

80 SUB M_ain(@8%a) 500 OUTPJUT @Sa;"PD;PA 100,654.";

90 M_ain: ! 510 OUTPUT @Sa;'PU;PA 201,654

100 CALL Pwr_bw{@$Sa} 520 OUTPUT @Sa;"PD;PA300,654;";

110 CALL Limit_line(@Sa) 530 OUTPUT @Sa'PUPA105,630;";

120 ! 540 OUTPUT @Sa;"TEXT @-35dE@;";

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

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

150 OUTPUT @5a;"PUNCDEF D_LP,""; 570 OUTPUT @Sa"PU;PA301,7437;

160 OUTPUT @5a"MOV K_oy,0;"; 580 OUTPUT @Sa;"LINET 1;";

170 ! 590 OUTPUT @Sa;"PD;PA400,743.";

180 Main_menu: ! 800 OUTPUT @SaPU:PAG601,743";

190 OUTPUT @Sa;"REPEAT;", 610 OUTPUT @Sa;"LINETL",

200 OUTPUT @Sa;"READMENU K_ey,"; 620 OUTPUT @Sa"PDFAT700,743.";
210 | iocation: % Top----Bottom-% 630 OUTPUT @Sa;"PUPAT01,654.";

220 OUTPUT @Sa;" 1,%Limit fine %."; 640 OUTPUT @Sa'LINETIL";

230 OUTPUT @3Sa;" 2, %Power bw  %."; 650 OUTPUT @Sa;"PDPA1000,654HD;";
240 OUTPUT @Sa:"14,% Exit%,"; 5860 OUTPUT @Sa,""™"

250 ! 670 SUBEND

280 OUTPUT @Sa;"IF K_ey,EQ,1; THEN;LIMIT_LINE;; 680 SUB Pwr_bw(@5Sa)

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

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

290 OUTPUT @Sa;"ENDIF;; 710 OUTPUT @Sa; “VARDEF P_bw 0",
300 OUTPUT @5aUNTILK _ey,EQ,14;"; 720 OUTPUT @3a;"FUNCDEF PWR_BW,"";
310 OUTPUT @Sa;"IP;TS"; 730 OUTPUT @Sa"CLRW TRA,

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

330 OUTPUT @8a;"" 750 OUTPUJT @Sa;"SNGLS;";

340 ! 760  OUTPUT @SaMXMH TRA TS, TS TS
350 Define_keydef: ! 770 OUTPUT @Sa;"MOV P_bw,PWRBW TRA,99.0;";
360 OUTPUT @Sa'KEYDEF 7,0_LP, %DLP TEST%:"; 780 OUTPUT @Sa'DIV P__bw,P_bw,1000000;";
370 ! 790 OUTPUT @Sa;"PU,PA 10,800;HD:";
380 QUTPUT @3a;"FUNCDEF D ,*"; 800 OQUTPUT @Sa;"TEXT @POWER BW = @,
390 CUTPUT @Sa;"KEYPST,"; 810 OUTPUT @Sa'DSPLY P_bw,8.3;";

400 OUTPUT @Sa;*"™" 820 OUTPUT @Sa,"TEXT @MHz @;";

410 ' 830 OUTPUT @Sa;"""

420 SUBEND 840 SUBEND

Fig. 4 1 Program for Calculation of Occupied Bandwidth



4.2 Test Result

The test result is shown below.

15:12:37 DEL 15, 1987

L -4.96 dim HKR #1 FRQ 9.4i1 3 GH:z
HTTES 18 4 -4.9] dBn
16.24 da/QIv FA}7B52 [TX-A. 23NN

\ POS |PK

POWER_BH ={ 511875 HHz‘nN

ll
FUARY
T ’ '%m

TENTER §.41¢ 5 {H: SPAN SBA.0 fik:z
*RB 1.8@ HH:  +VB 1.BO MH: +57 7.288 sec

Fig. 4.2 Measurement of Occupied Bandwidth

Occupied bandwidth = 51.875 MHz



5

EMISSION LIMITATIONS (FCC .80.211)

Data for an authorized bandwidth of 100 MHz

{4:25:39 DEC 15, 1357

L -5.84 dBa HKA #! FAQ 9.413 1 GHz
ATTEN t0 dB -3, 084 dia
18.080 dgsdlv FR17862 |TX-8.pIHN

‘nﬂ \ POS |PK

2528 —— i '\

3548 ) _Aﬂ" \

CERTER 97413 1 OMz SPAN 509.9 fi
+AB |.DE HH:z VB 1.88 HHz «3T 5.088 sec
Fig. 5.1
{4:39:53 DEC 15, 1997
(3,56 din HKR #1 FHO 9.Y4%2 5 GHe
amg 28 o8 3.5§ dBn
19, 8% dB/HIY FRi7862 |T%-2H
M POS {PK

A

e

SFAN 509.P fAAz
137 5,828 sec

CENTER 8.4f2 5 GHz
*AB 1.B@ MH:  +VB 1.88 HH:z

Fig. 5.2

14:52:44% DEC 15, 1997
RL 18.75 dBnm HKR #! FRO 8.411 3 GH:

HTTE# 38 4 18,79 dEn
18.08 dB/0IV FAL7862 1T -JENH
POS [PX

-25d8

35dB ,/ \

¥

CERTER §.511 3 GH: SFAN SE0. 8 HH:
*RO 1,90 HH:  +VE 1.BQ HH: *ST 5.808 sec

Fig.5.3

Short Pulse

Pm (mean power) = 1.054 W
fo = 9413.1 MHz
43 + 10 logPm=43.23 dB

Scale: 10 dB/div.
50 MHz/div.

Middle Puise

Pm (mean power) = 1.75 W
fo =9412.5 MHz
43 + 10 jog Pm = 45.43 dB

Scale; 10 dB/div.
50 MHz/div.

Long 1 Pulse

Pm {(mean power) = 2.632 W
fo =9411.9 MHz
43 + 10 logPm = 47.03 dB

Scale: 10 dB/div.
50 MHz/div.



15:85:41 DEC 15, 1897

AL 19,75 dae MKR #1 FRO 9.Y411 § GH:
ATTEN 38 ¢8 18.79 don
16.98 cB/[1V FR} 7882 |TX-BYjH
POS FK
-25d8 /
~3348 / \ Long 2 Pulse
AN
M \ Pm (mean power) = 2.24 W
e L s g T fo=9411.9 MHz
43 + 10 logPm = 46.5 dB
Scale: 10 dB/div.
50 MHz/div.
CINTER O7%IT 9 0F: SPAN SUB.B A
sRB 1.8 HH: «yi |, 08 HH:z *57 5,088 sec
Fig. 5.4

_an—



6 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (FCC .2.991)

6.1 TestInstrument Setup

DUMMY LOAD
RADAR RADAR RF DIRECTIONAL
DISPLAY UNIT COUPLER DUMMY LOAD
40.67 dB
;llzglli EASS EI%%;I NOTCH FILTER FOR
No. 2 No. 1 FUNDAMENTAL
i)l(;;EENAL Used only for 18 to
HP 11970K 40 GHz
HP 11970A
ATTI‘:I%J%TORS Used only for 5.8 to
18 GHz
SPECTRUM
ANALYZER
HP 71210C
Fig. 6.1
Test Results: As shown on the succeeding pages, the spurious emissions at the equipment

output terminal are lower than the specified limits.



r No. 1 (for X-band)

INPUT Ii |
uT — \_J | <&— OUTPUT

—— sTuB TUNER

Band pass filter
23z  forfundamental
signal component

DUMMY LOAD

Fig. 6.2 Setup ol Notch Filter No.1

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

T~

0dB

-10dB

-20dB

-30dB

Fig. 6.3

6.0

7.0

8.0 GHz

dB
v 0

L\ -10dB

/ ! -20 dB

] .30 dB

Fig. 6.4

8.0

9.0

10.0 GHz



] T 0dB
-10 dB
-20 dB
\\
\ / -30 dB
\\ //
A Fig. 6.5
9.3 9.4 9.5 GHz

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

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

Tapered Waveguide Tapered Waveguide

10 GHz cutoff Waveguide

High Pass Filter Construction

0dB

-10 dB

-20 dB

/ -30 dB

Fig.6.6

8.0 9.0 10.0 11.0 12.0 13.0 GHz



6.2 Spurious Emissions at Antenna Terminal (0.25 n.m. Range)

FCC LIMITATION : 43 + 10 log Pm = 43.23 dB

[f9) 14:22:55 DEC 15, 1987

RL -5.04 dBa MKA ®1 FRA 8413 1 GH: ~_
ATTEY 18 dB -5 64 dAn
19.09 dB/gIv FR}7852 |TX-0, PSNH Ref. Level

\ POS |PX

WM iy

Ref. Level: -5.04 dBm
Horizontal: 50 MHz/div.
Vertical: 10 dB/div.
TNTER 4,913 1 GHz SPAN 528,08 RA:
sRB 1.88 HH:z «YB 1.00 KHH:z 57 5,008 sac
Fig. 6.7 Without Filter
[@3) 11:35:27 DEC 1, 1897
AL Es.zq d8n KR #1 FRQ 9.41B GHz —~_
ATTER 18 dB 22.74 dB
19,88 da/dIv FA-7063 T¥-Bl25Nh Ref. Level
POS [PK
/
/WS
W Y Wy N PRIy ==
Ref. Level; -5.04 dBm
Horizontal: 670 MHz/div.
Vertical: 10 dB/div.
STRAT 5.alma THz STOF 13,300 GHz
*AB 1,02 HHz  =UB (.00 HH: +5T 5,008 ses
Fig. 6.8 With Filter No.1
[@) 13:21:51 DEC 16, 1997
E#TQS.E: cgn MKR %! FRO 17.0@3 GH: __\\\w
18 d £3.8d dB
12.28 801V Fh- 7853 TX-Bj.‘ES;IH Ret. Level
ERG
I S, PR Ty H
Ref. Level: -5.04 dBm
Horizontal: 550 MHz/div.
Vertical: 10 dB/div.
STRRT 12,500 0H: TOF 1E.900 oH:
“RE 1.8 MHz VB 1.8 HHz

+5T7 5.B89 sec
Fig. 6.9 With Filter No. 2

Y, Y



13:41:56 DEC 16, 1997

L -5.8Y dBm MR #1 FRQ 19.19 GH:
N=1Ib £1.89 die
19.80 d8/01Y Fh-7862 TX-B). 25NN

POS PK
COMUERSION LOSS
22.89 dBb
A
At _] Lll.‘&u J_. L"I_l--l_;_l
$70P ch.5@ OH:

57ART 18.P8 COH:
«fB 1.80 HHz U9 {68 kHz

+5T 5,009 sec

Fig. 6.10 With Filter No. 2

3] t4:99:52 O0EC 16, 1397
AL -5.84 dBm

MKR ®1 FRQ 37.59 GH:

N=F 59.19 dBa
18 88 dBsgIv FR-7865 T1%-8[ 25NN
FOS [PX
CONVERSION LSS
29.20 dB
| P
S .0 T O hon T

STRAT 2b.38 GHz
*RB 1.88 MH: sUB 180 kH:z

STOF 4@.8¢ CGH:
+5T 5.0688 sec

Fig. 6.11 With Filter No. 2

- Ref. Level

Ref. Level:
Horizontal:
Vertical:

- Ref. Level

Ref. Level:

Horizontal:

Vertical:

-5.04 dBm
850 MHz/div.
10 dB/div.

-5.04 dBm
1.35 GHz/div.
10 dB/div.



6.3 Spurious Emissions at Antenna Terminal (2 n.m. Range)

FCC LIMITATION : 43 + 10 log Pm = 45.43 dB
14:36:18 [DEC 15, 1397

L 3.56 dgu HKR %1 FAQ 9.412 5 GHz __\\\_

ATTEF 2B dB 3,50 dam

1p.BE dB/01Y FRizega |TX-2NH Ref. Level
Il POS [PK

Ref. Level:
Horizontal:
Vertical:
TERTER 9.41¢ 5 GOH: SPAN 5000 MRz
sRE 1.9@ HHz  +VB 1.98 HHz 57 5.888 sec
Fig. 6.12 Without Filter
(G3) 11:39:34 0EC 16, 1887
%3.55 dfu HKA 81 FRG §.419 GHe —~
ATTER 28 4B {Y.19 dda
12,69 dasgiv FR-7853 TX-2NN Ref. Level
POS [PK
WT?A-WW% ¥ - e =
Ref. Level:
Horizontal:
Vertical:
ETART . 960 GAz §TOP 17,303 oH:
*RB 1.8B HHz JB 1.09 HH: 157 5,888 sec
Fig. 6.13 With Filter No.1
[%@] 13:13:46 DEC 16, 1997
[ 3.56 dBn HKR i FAQ 16.824 GHz
HTTER 20 48 50,74 goe
19,80 dasfdiv FR-786d TX-2hM N Ref. Level
05 K
Lo Korel Al - g
Ref. Level:
Horizontal:
Vertical:
STARY 12,509 GA: T07 1H.79R GRz
'R3 1.08 HHz  aVB 1.89 MHe 57 5.280 sec

Fig. 6.14 With Filter No. 2

3.56 dBm
50 MHz/div.
10 dB/div.

3.56 dBm
670 MHz/div.
10 dB/div.

3.56 dBm
550 MHz/div.
10 dB/div.



1937

@] {3:44:56 DEC 18,
L 3.56 dBn HKR #1 FRQ 18.83 GH:
=1 5¢.71 din
18.88 dB/qiv FR-7364 TX-2HH
POS K
CONYEASION LOSS
¢2. 50 dB
.
s L b drb A 5 ) JJ A foecian
STAAT18.00 GR: STOF 25.58 OHz
sRE 1,88 MHz  *UB 120 kH:z *ST 5.808 sec

(@3] 14:13:15 DEC 16, 1997

Fig. 6.15 With Filter No. 2

RL 3.56 dBm HKR_¥1 FAQ 38.4! GH:

N=§ 58.19 dbm

18.080 dB/01V FR-7@64 TX-e2NH
POS [PK

CONVERSIOK LOSS

24.28 dB

|1 ; |

M S N FRIN 1 O

START 26.38 GH: STOP 4U.88 OH:z

'R 1.80 HHz  +VB 188 kH:z +ST 5.880 sec

Fig. 6.16 With Filter No. 2

Ref. Level

Ref. Level;

Horizontal:

Vertical:

"\ Ref. Level

Ref. Level:

Horizontal:

Vertical:

3.56 dBm
850 MHz/div.
10 dB/div.

3.56 dBm
1.35 GHz/div.
10 dB/div.



6.4 Spurious Emissions at Antenna Terminal (36 n.m. Range)

FCCLIMITATION : 43 + 10 log Pm = 47.03 dB

14:58:42 OEC 15, 1397
L 10,75 dBm

18.73 MKR &1 FRQ 3,41t 9 GH:
Al 48 TE.79 B |\
19.80 ¢8/q1v FR17852 TX- 35hA Ref. Level

BGS [PK

Ref. Level: 10.75 dBm
Horizontal: 50 MHz/div.

Vertical: 10 dB/div.
CENTER 3.911 3 GH: SPAN S8@.8 MH:
sRE t.B@ MHz VB 1.B@ MHz 287 5,099 sec

Fig. 6.17 Without Filter
§1:48:08 DEC 16, 1997
1

18.75 din KR #1 FRO 9.418 GHz
ATTER 32 4B “B.eddBn ] No
18,88 d3/dLv FR-7853 TX-3ENA Ref. Level
POS |PK
I L. e
Ref. Level: 10.75 dBm
Horizontal: 670 MHz/div.
Vertical; 10 dB/div.
START 5.0889 GR: TIF 13,588 GH
*RB 1.B8 HH:z +UD L.BB MH:

+5T 5,BH@ =ec
Fig. 6.18 With Filter No.1

13:24:45 DEC 16, 1997
RL 18,75 dBnm

HXA &1 FRO 16,948 GH:

ATTER 38 B 45, 8§ dbn -\

18,80 ¢B/01YV FR-786d TX-3ENH Ref. Level
PO [PK

Ref. Level: 10.75 dBm

Horizontal: 550 MHz/div.
Vertical: 10 dB/div.

START 12.53% Ghr 5TOF 18,900 CH:

2AB 1.BB MHr  +VB 1,99 MH: 57 5.988 sec

Fig. 6.19 With Filter No. 2

Y . ¥ =



[f3) 13:45:85 DEC 16, 1897

Rl 10.75 dBn KA ¢ FRO 1B.18 GH:
N = i5 iz. B dBs
17.88 d8/q1y FR-7863 TX-3BNN
P08 IPK
CONVERSION L0
55,80 db
Y R oyl P T " A
START 15.89 OH: §TOF 26,58 U
‘BB 1.0@ Hiz VB 108 ki: +ST 5.208 sec
Fig. 6.20 With Filter No. 2
(G3) 14:24:92 DEC 15, 1957
AL 18.75 dia MKA #1 FARQ 38,41 GHz
N=§ “1, 8 dos
18,28 8701V Fi-7a5d TX- 36NN
R0 [PK
CONVERSION LOSS
2928 d3
N 19 S 1 j - A ! lj] -
START 2650 Gz 5TGP 99,98 OA:
BB 1.00 MHz VB 1B@ kHz 13T 5.888 sec

Fig. 6.21 With Fiiter No. 2

N\ Ref. Level

Ref. Level:

Horizontal:

Vertical;

- Ref. Level

Ref. Level:
Horizontal:

Vertical:

10.75 dBm
850 MHz/div.
10 dB/div.

10.75 dBm
1.35 GHz/div.
10 dB/div.



6.5 Spurious Emissions at Antenna Terminal (64 n.m. Range)

FCC LIMITATION : 43 + 10 log Pm = 46.5 dB

@] 15:@2:82 DEC 13, 1597
L1

.75 din MKR 81 FRG 9.4i1 3 Ghe

RTTER 30 4B t@.79 dbn N

18,08 d3/g1v FR{ 7862 m-sq&n Ref. Level
508 [P

Ref. Level: 10.75 dBm
Horizontal: 50 MHz/div.

Vertical: 10 dB/div.
TERTER T.9%1 § GH:

SFAN SOE.@ MR:
A 1,89 HH:z *VB 1,BB HH: 5T 5.200 sec

Fig. 6.22 Without Filter

@] 11:52:37 LEC 16, 1397
L 18.75 dBw

KKR #1 FRO 9.418 GH: —~
ATTEN 38 gb -7.13 dim
18,80 dB/01 FR-785d TX-GHNK Ref. Level
FOS [PK
|
= . - —— o
Ref. Level: 10.75 dBm
Horizontal: 670 MHz/div.
Vertical: 10 dB/div.
START 5.088 OH: STOF 12,588 GH:
B L.BR MHz *VB 1.08 MHz

+5T 5.889 sec
Fig. 6.23 With Filter No.1

(@] 13:27:2L DEC 16, 1887

AL 18,75 dBn KR #1 FRO 17.223_GHz ~
RTTER 38 dB 57,80 din
18,08 g8/q1v FR-7B6d TX-EMNM Ref. Level
FOS |PK
ot y el -
Ref. Level: 10.75 dBm
Horizontal: 550 MHz/div.
Vertical: 10 dB/div.
START 12,500 GHx TOF {5,208 oH:
«RE :.BB HHr  sUB 1.8 MHz

*ST S.DBB sec
Fig. 6.24 With Filter No. 2



AL 18.75 dBe HKR #1 FRQ 18.18 GH:
N =71b 432.84 dBe
19.08 d8/01V FR-7B69 Tx-6HNR
POS PK
CONVEASICN LOSS
24.89 dB
I
I I o e P . PP O N AT
START (A.B@ LH: $TOP 26,58 OH:
*RB 1.88 MH: VB 188 kHz *5T 5.888 sec

Fig. 6.25 With Filter No. 2
14:32:29 DEC 16, 1997
L

RL 18.75 dia HKR #1 FRQ 37.55 GH:
N=2§ 4{,89 dEm
i8.e8 ds-/qiv FR-786d TX-BHNH
PDs IPK
CONVERSIGN LOSS
24.28 dB
- I A
START ¢6.96 Gz STOF 4@.80 GH:
*RE 1.8@ HH: g LAB kH: «ST 5.880 sec

Fig. 6.26 With Filter No. 2

- Ref. Level

Ref. Level:

Horizontal:

Vertical:

Ref. Level:

Horizontal:

Vertical:

10.75 dBm
850 MHz/div.
10 dB/div.

10.75 dBm
1.35 GHz/div.
10 dB/div.



7.1

7.2

7.3

7.4

7.5

FIELD STRENGTH OF SPURIOUS RADIATION (FCC .2.993)

Test Site:

Date:

Distance between the radar set and
measuring antenna:

Radar setting:

Bange
Short Pulse : 0.25 n.m.
Middie Pulse : 2 n.m.
Long 1 Pulse : 36 n.m.
Long 2 Pulse : 64 n.m.

Measuring Instruments

Instrument

Spectrum Analyzer

Biconical Antenna

Conical Log-Spiral Antenna

Double Ridged Guide Horn Antenna
Broadvand Rod Antenna

Horn Antenna

External Mixer

External Mixer

Rooftop of 6-story bulding, FURUNO

ELECTRIC CO., LTD. in Nishinomiya City,Japan

December 1987

10m

Pulse length

0.08 us

0.3 us

0.8 us

0.8 us

Type Mir,

71210C HP

BIA-25 Electro Metrics

LCA-25 Electro Metrics

RGA-180 Electro Metrics

$5010-1 Advanced Electronics
Toshiba

11970K HP

11970A HP

Calibrati

Aug. 1997
Nov, 1995
Nov. 1995
Nov. 1995
Sep. 1996

Aug. 1997
Aug. 1997



8 FREQUENCY STABILITY WITH VARIATON OF AMBIENT TEMPERATURE AND POWER
SUPPLY (FCC .2.995)

8.1 Setup for Measurement

DIRECTIONAL RADAR RF
DUMMY LOAD COUPLER — 7T | UNIT
40.67 dB

IL
I

ENVIRONMENTAL
CHAMBER

FREQUENCY
COUNTER
HP X532B

POWER
SENSOR
HP 8481A

POWER METER
HP 436A Fig. 8.1

8.2 Test Result
Shown on the next page.
FREQUENCY STABILITY WITH VOLTAGE VARIATION

The built-in voltage regulator allows no frequency variation against variations of
115 % of power supply voltage.



Frequency (MHz)

9420.0 1 I 1 T T T T i
| § | | | | b FR-7062
| | | | | |
| ! i | H |
9415.0 | ! ! L ll
| |
|
|
9410.0 | | o
: } I —{1— Short
| ! : : —o— Middle
e i A S S B o1
I ! I i i i I e
| | | | | | | X— Long 2
9400.0 4 - Fomeeoennes b I e | S e Mean
| [} | | | | |
{ | { | | | ]
| | | | l | |
i [ Lo Lo SRS ST SR Lo
9395.0 ) | | | { | |
) | | I b | |
| | | | i ) |
| | } | | | |
9380.0 ¥ 1 1 1 t { 1
.20 10 0 10 20 a0 40 50 60

Fig.8.2 Frequency

Fig 8.2 Frequency Stabilit

Temperature {"C)

Stability with Variation of Ambient Temperature

y with Variation of Ambient Temperrature




11 SUPPRESSION OF INTERFERENCE ABOARD SHIP (FCC §80.217)
11.1 Measuring Antenna Characteristics at Representative Frequencies
Whip antennas are used to determine the tevel of interference caused by the radar to
shipboard receivers. These antennas have the following characteristics (refer to
impedance charts attached):
Length | Tested Freguency | Impedance 0 R CorlL
6m 500.5 kHz 1 k() -90° 0Q 80 pF
Bm 1.992 MHz 1.25 kQ -86° 87.2Q 64 pF
6m 10.00204 MHz 158 O 109 O 140 pF
4m 27.5 MHz 95 Q 83.5Q2 128 pF
5/8n 150 MHz 116.5 Q2 105.5Q 52.5nH
1/4) 450 MHz 70.5Q 3450 5.68 pF
11.2 Test Site; Rooftop of 6-story building (See photos.)
11.3 Measuring Instruments
1) HP4815A RF vector impedance meter
2} Spectrum analyzer, ADVANTEST TR4172
3} Spectrum analyzer, HP85668
4) Antennas
14 kHz - 10 MHz:  6m whip
10 - 30 MHz: 4m whip
30 - 300 MHz: VHF whip
300 - 1000 MHz:  UHF whip
11.4 Test Resulis
Interference levels to the respective antennas were measured at 2m from the radar
which was put in OFF, STANDBY and TRANSMIT conditions.
11.4.1 Harmful Interference to Receiver (FCC §80.217 (a))
Limits
14 - 490 kHz: 5 pVim
490 kHz - 1 GHz: 1 pyV/m

Results

There is no spurious component which is deemed harmful interference.



11.4.2 Electromagnetic Field (FCC §80.217 (b)-1)
Limits

Below 30 MHz: 0.1 pVim at 1 nm {-20 dBuyV/m)
30 to 100 MHz: 0.3 yV/m at 1 nm (-10.5 dByV/m)
100 to 300 MHz: 1.0 4V/m at 1 nm (-0 dBuV/m)
Over 300 MHz: 3.0 pV/m at 1 nm (9.5 dBpV/m)

Hesults

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.

11.4.3 Power Input to An Artificial Antenna (FCC §80.217 (b)-2)
Limits
Below 30 MHz: 400 puW
30to 100 MHz: 4,000 puW

100 t0 300 MHz: 40,000 puyW
Over 300 MHz: 400,000 puW

Resuits

There is no spurious component exceeding the limits.



MEASUREMENT OF IMPEDANCE OF TEST ANTENNA

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

REF -33.9 dBm ATT10dB MKR 4 10.00204 MHz

488 660 m -27° 2.180-j2.280Q 140 pF

PH'COR = 2.18 X 50 = 1090

PHASE  OFFSET C =140 pF

1/32
3095 3

RBW

300 Hz
vBwW

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 10 dB MKR 3 27.500 MHz

234 402 m -35° 1.67 2 - {906 mQ 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 CENTER 27.50 MHz
SPAN 2.0 kHz



MEASUREMENT QF IMPEDANCE OF TEST ANTENNA

ZSWR R.COEF PHASE IMPEDANCE <« NCRM.>L OR C
REF -33.7 dBm ATT 10dB MKR7  150.00 MHz
2.69 458 m -24° j990 @ 525 nH

MG-COR PH-COR

MARKER 7 52.5 nH
150.00 MHz
RBW
100 Hz
VBW
30 Hz
SWP 500 mS CENTER 150.0 MHz
SPAN 10 kHz
ZSWR R.COEF PHASE IMPEDANCE < NORM. L OR C
REF -35.1 dBm ATT 10 dB MKR1  450.00 MHz
416  612m  -68° 689€2-j1.23mQ)  5.68 pF
R = 0.689 x 50 = 34.50
MARKER 1 5.68 pF
450.00 MHz
RBW
100 Hz
VBW
30 Hz
SWP 500 mS CENTER 450.0 MHz

SPAN 10 kHz



Baﬂj' UQWH? “’4’;9%:5

[jg@ 19:38:18 OEC 16, 1837
L 180,98 dBuV

AITEN 4 d
16.88 d8sQ1y FA-7862 OFF

FCS |PK

NN

WY T

) W W YT T o

STRRT 14.8 kH:

§TOP 49d.8 kHz
*AB 3.09 kHz  +UB 18.9 kH:

*ST 1,808 sec

@ 18:41:45 DEC 18, 1397
L 108.88 dBuY
hATTER @ d

19.88 dB/fIv FR-7882 9T1-8Y

POS [PK

VAW 'L TR IR YT

START 14.@ kH:

STOF 498.8 kH:
«AB 3.98 kHz  +VB 1B.@ kHz

a5T7 1.09@ sec

@] 1@:45:22 9Q£C tB, 1397
L 199,80 dBuV
“HTIEN & &

18.88 48/01V FR-7952  T1X-HANM

POS |PK

VYRR FL BVSTIN I e

g e

START 1M.8 kH:z

3TOP 49@.8 kH:
*RB 3.88 kH:z W 18,8 kH:z

+57 1.009 sec

-2 -




Bard u2rkH: o EMHz

@] {1:31:84 DEC 1B, 13897
L 100.088 dauy

FATTIN © 4

18.8% dB/QIV FR-7862 {QFF

PDS |PK

A
[
i

START 4HYW kHz STOF 5.40@ RH2
+RE 38.8 kH: VR 1BE kH: «ST 1.068 sec

11:37:16 Q0€EC 18, 1357
L 109.88 dBuv
#RTTLH @ d

1@.2¢ dB/QIY FR-7862 §

I1-BY

PDS |PK

| ——
—
T

hw ! hwnm

4 STOP 5.@HM HHz
»RE 30.8 kH: VB 1BB kH: 5T 1.96@ sec

1i:48:24 DEC 1B, 1997
L 1@ 88 dBuY
FATTER 8 d

18.80 dB/0OfV FR-7862 TX-4BNH L_
POS |PK

h k

Ml ,{‘}W,W

START 490 kH:z §T07 5.00448 tH:z
*AB 30.8 kHz VB 188 kH: +57 1.08088 sec




Band - $HMHz2 ~ soMH;z

1t:@8:15 DEC {8, 1997

L ia@.a8 dguy
SATTEN @ d
19.0¢ d48/0[v FR-7862 (FF

POS [PK

START 5.0dd HH: TOP 19,888 HH:
»AB 188 kH 1UB 38@ kHz a57 1.908 sec
[@ 11:18:56 O0EC 18, 1337
L 180.0@8 dBuVy
PATTEY @ d *
19.89 dB-0IV FR-7862 9T1-BY
PQS PK

w\ WA

START 5.900 fH: TGP 19,900 Hh:
+AB 1088 kH: B 3080 kH: +5T 1.09@ sec
{1:18:568 OEC L8, 1937
. 1A@.08 dBuY
SATTER © d
10.80 desgrv FR-7@62  TX-4BNH
P05 PK

START 5.QWE NHz STOP 19.4084 MH:
'RB 188 kHz *UB 388 kH: +5T 1,808 sec



Band s /0MHz ~30MHz

[@@) 13:48:18 0EC 18, 1397

RL" 188,00 dBul
“RTTER © ﬂ
19,88 de/0Iv | FR-7862  OFF

705 P

START 18.@8 HH: STGP 38.HAR MHz
*RB 188 kHz sUB 388 kH: +57 1.888 sec

{3:43:12 DEC 18, 1397

RL 168.R8 diul
WRTTEN B d
18,28 dB/OIV FR-7B62 §T-BY
PQS PK
PO WYY FORFU USSR IPPSR e ATRIW LD, VO
START 1@.8@ HH: STOP 30.30 HH:z
*5T 1.QE0 sec

*AB 188 kH: »UB 388 kH:z

@ 13:46:39 ODEC 16,
L 190.808 dBuV
FATTEN B d
i@.08 d8/01V FH-7862  TX-48NH

PGS PX

1497

wih

3
F
S
!
3
)
¥
.
-
1

STAR 0.88 FH: 5TOP 38.BE HH:
sRB 108 kHz «UB 308 kH:z +57 1.990 sec

_65 —



Band: 30MHZ ~ 00 MHz

[@ {4:45:22 DEC 18, 1397
L 1@8.98 dBub
=ATTEN 1@ 4B

19.908 d8s01yv FA-7862 QFF

POS |PK

N
PO L VO U IO O O o Y

STRAT 3@.92 HH:z STOP 10@.499 RH:
*AB 18@ kHz sUB 388 %H: «57 1.809 sec

[ 144928 DEC 10, 1397
L t8a.ga douy

rHTTEI [CIEE
18.80 d4B/Q1V FR-7862 97-BY

FOS [PK

m‘_,l_: PPN .l' JJ&J" l'_lu Al AI_-“J L.M«h.ﬂl

START 3047 AH: STOP 189.08 HH:
'AB 388 kH:z sUB 308 kH:z «5T 1.800 sec

@ 14:92:82 DEC 18, 1397
AL 16@2.88 diuV
=ATTEY 1@ dB

19.83 d8/01v FR-7062 WX-YANH

ERE

bt b i PR R SETTRr TR S0 N | PPTI _J ,..J
LA m A .y !

START 30,48 Hh: STOF 100.0@ HH:
«RAB 33@ kH: *YB 388 kHz +57 1.00@ sec

e o R



Bang so0MHz ~300MHz

@] 14:58:84 O0£C 18, 1597
L 10@.88 dBuY

WATTER 18 4B
18.88 dB/01V FR-7862

FF

POS PK

TRRRININ A | L

START 108.7 HH: STUF 3008.8 HHz
*RB 349@ kHz *UB 308 kHz *5T 1,889 sec

15:08:51 DEC tB, {897
L .189.9@ dBuY
RATTEN 19 B

18.B8 dB-01Y FR-7062 47-BY

POS JPK

s bl pdeas

START 108.B HHz STOP 3@8.8 HH:
*R0 308 kH:z *UB 308 kh: +§5T 1.80% sec

@] 15:83:47 DEC {4, 1387
L _108.08 dBuY

“ATTEN 10 dB
ig.88 dB-sOIY FR-7

p52 X -4AKH

POS [PK

IR

by

STAAT 1@0.P HH: STHY 300,18 MH:
*RB 3Q8 iH: aUB 3@@ kHr +37 1.808 sec

— ES 7 —



Band:® 300MHz ~ /4Hz

%ﬁ] 15:54:53 DEC 18, 1997
L 180.9@ d8uy

FATTEN 18 4B L
10.88 ¢3/01y | FR-7862 QFF
FUS [PK
i
Libid o ll.L_ﬁ - ._.]l k.l " .l e
STAAT 308.8 MH: 5TGP 1.089 @ Ch:
'RB 388 kH: 'WB 338 kH: +57 1.800 sec
[@@] 15:99:28 DEC 18, 1857
AL 109.8@ dBuV
mATTER 18 4B
16.90 d8/01y LFR-7@62 §T-BY
POS [PK

‘ }
M I h l' 1._;111. ,FNA“.L,_.L‘ ARy

START JA@.@ MH: STOP 1.9490 @ GH:
*R8 388 kH: 1YB 388 kHz 257 1.9@8 sec

16:81:44 DEC (B, 1337
L 1A@. 28 dBuv

'HTTEg 18 48
19.88 dB/GI1Y FR-736d  TX-YanK

POS PK

START 382.4 HHa STOP 1.d3d B GH:
"RB 308 kHz *UB 390 kH: *57 1,200 sec

P ESEE —



19}

:Bindfﬂ4kﬂzﬂvd?0ng(Limiz At INM Ojﬁﬂﬁh:—;adﬁuVﬁJ

%ﬁﬂ 18:38:1@ DEC tB, 1887
L 164.88 dBuY

RITEH 4 d
18.98 48/0QIY FR-7B62 dFF

POS |PK

i
AL

LY i W N T ey

STRAT (9.9 kH: STOF 49d.8 kHz
*AB 3.8@ kHz +VB 8.8 kH: +5T 1.8008 sec

(@] te8:4i:45 OQEC 18, 1397
RL 108.08 dBuV

ATTER @ d
19.09 d8/01V FR-7862 94T7-8Y

POS |PK

A A
WW urpaieh ..‘""I \IW
START 19,8 kAz ST0F 498.9 kAT
‘AB 3.B8 kHz  *UB 1€.9 kHz 15T 1,090 sec
@3] t2:45:22 DEC 18, 1997 REF.
AL :48_20 dBuy L L dBuT m
RRTTER @ d *
19.80 dB/CIY __| FA-7862 Tx-Y4BNM
POS [PX
Y ]
1 l \ ﬂ& }
Y Vbl el gt
STRAT (4.8 kA2 TP 490.4 khz
*AB 3.8@ kHz Yl 18.8 kHz «57 1.0@8 sec

~69 -



Eapr: 200ty o tMHs (Lamal AT TN-M=0. 1w Vim = -2 0B Vi)

11:31:84 DEC tB, 1897
RL 190,38 dBuV

ATTER B 4
19,80 dB/f1v_ | FR-7862  (FF
PGS [PK
it
AL |
TART 998 Tz STOP 5.000 fiflz
RE 308 kHz VB 188 kHz «ST 1.200 sec
REF (dBuVin)
B e o0 yab z-2b (0 $MH2)
FRTTE (00— 96 = 403 MHzZ)
18,88 dB/OTv~ | FA-7862 47-BY STTR vo0- 88 = /(S MH2)
A |
0 “ \ \ 250 dBuNin
VT
STRRT 990 Wz STOP 5,008 HH:
+AB 30.@ kH:  <UB 180 kHz 45T 1.BBB sec
11:48:24 DEC 1B, 1997 .
" . /00_/_),é4—}é (O-S-MHZ)
.%?H“'“ dBuy Voo~ 9l= 4 (3 MHz)
18,88 dp/OT~ | FR-7862  TX-4ENM Posjw r00- §8= ,L(8 MHD)
\
-\_--—"‘—4
A — _ 20 d BT Im

\
\

N
I\
V

i ML,
\A‘.u VR

START 498 kHz STOF 5.908 HH:z
R 38.9 kH: «UB 108 kH: +5T {. 008 sec

—~-70 -



Bands EMAr ~0MH: {Linat At INH. =0 { iV = - 20dB#T/n)

11:88:15 O0EC 18, 1397

[ 19@.8d dBuV
«ATTEN B d
18,089 dB/0Q1v FR-7862 QFF

PRS |PK

Vﬁ W

Rl 5.909 fiAz 5TOF 19,008 OHi
JRB 188 kHz  +VB 308 kHz +ST 1.800 sec
b
(G 111058 OEC 12, 1337 REF. (abuV/m]
a%réméﬂ d48ul 7 jo0 -8 2 /- (fﬁﬁz)
CATTEN @ d _ea-
s00-83=77 CTMH2D
19.88 dB/s01v__ | FR-7062 §T-BY SN
TR 00~ 78 = 22 (r0MH2)
|
2, 00 BuV/m
/\ . w"v\l\h (T
LAY T
STAAT 5.48a Az TOP 18,089 ARz
‘RB 108 kHz  +VB 328 kHz ST 1.802 sec
. REF. (ol B V)
B 1L g% o 0. 1 o33 IS S
ATTER 6 d Jo0-23= 17 (TMHE)
10.88 dB/0[v FR-?LEE T4-uBN} 160 -8 »2 1o MHL)

POS |PK

S

. v’/ \W‘f\lﬁ/ i A

- abdBuVin

RT3, 4Ad HH:z TOP +0.0d8 Hh:z
RB 188 H: U8 388 kH: 57 1,800 s=ec

—_ 7 | —



Banf: oMHz ~ 30MH (Limal at fN~MA:0-fMV/M=—J-0£{3pWM)

(@) 13:40:18 DEC 184, 1997
R

[ 108.80 dBul
“ATTEN B d
10.80 dbs0Iv | FR-7862  (FF
F05 [FK
|
i
PTUPTY PRV A ¥ G | R Kl pmsdresi
STAAT 10.80 WH: 5TOP 34,98 Mz
A8 188 kH: B 3088 k¥Hz 287 1.808 sec
13:43:42 DEC 18, 1987 REF. ¢ABuY/m)
gL 109 38 dBul 100-08:2x (roMHe)
RATTER @ o 100-70= 30 (>0 H)
18.08 d8s01v | FR-7862 §T-BY OB 4T =
TR £7:33 (30MHD)
1»—._,___‘
S— ,
=3, 0 dBu V/m
PR TP ,\.*In M Aathirhinh Ay w‘-‘-‘-" “..J.*';.l_i..‘ MIM*M
ART 10,08 Tz STOP 36,60 TH:
‘RB 188 kHz  UB 308 kH: «$T 1,080 sec

13:46:39 DEC 1B, 1997
RL 108,88 dBuY

o

REF. ARV /m
j00-78=223(s6MH2?

RTTER & d 00~ 70= 30 ¢30HHz)
18.8b dB/0iv | FR-7862  1X-4BKN 160~ 672 33 (30MHZ)
PUS PPK
— - 2odBusV/m
- P PRI WS ST TR} WP
START L4, P8 Pz ITOF 30,48 Az
+RB 1AB kHr  +YB 38R kHz ST 1.8 sec

72 _



Band. 30MHy ~i00riHz ( Lipit AT IN-M =036V /m

/0. $4Bu i)

@} 14:45:22 DEC 18, 1997
L 190,088 dBuV
WATTEN 18 dB
19,88 dB/0IY FR-7862 {FF
245 |PK

JALM“MJ\...J"w
GTAR 18.04 HHz TP t@A.40 HH:
"RB 389 kH:z YR 3088 kHz 5T 1,898 sec

(o] t4:49:23 ODEC 18, 1337
R

29 REF. (dBuV/m)

C 188 88 douy e
EATTER 18 g8 T 100~ &= 39
10.89 de/0iv | FR-7862  4T-8Y
703 [PK
S U N —- 0. $BuT/m
- A
T BRI _nn‘j" dshlisnd, .J:va. el .LWJ A‘\" " “h_ju
START T0 48 H: TIF 190,30 ARz
*RB 380 kHz *UB 398 %H: «5T7 1.098 gec
14:52:@2 DEC 18, 1997 REF. (dByuV/m )
L 189.RA8 dBuV 0047238
FATTER 10 46
18.88 dpsfiv | FA-7062  1X-48N}{
POS [PK
S - il . I SO PR 9799 7/t
TP W RETETSN T e u:.-.x.ui_l ad I..L_.J A*J - ,“J
STRAT 70.00 FA: TOF 149,00 ARz
JRE 380 kHz  *VB 388 kH: +ST 1.008 sec

~73 -



Band s rooMHz ~300MHz {Linit at INM = 16 Vim = 0dBuVin)

[@] 14:58:84 DEC 1B, 1397
( 108.98 dBuv
ATTER 18 4B

19.808 dB/QIV FA-7062 (QFF

POS PK

FRRINE R e | L

START 188, @ HR: STOP 34@.8 HH:
*AB 388 kH: +UB 388 kH:z *ST 1,008 sec

@] 15:88:51 DEC 18, 1397
L1

REE. (ABoVim )
40. 08 dauy re20 — 40= H#7
RATTER 18 48
19.88 dB/QIV FR-7862 §T7-BY
POS [PK
{0 dBuV/m
ALl CoMPONENTS ABOUE
LOLLL 1 THE LIMIT ARE  FROM
LM 1] EXTERNAL  NOISE OR SIGNALS,
ol et NOT EROM RADAR.
STAR 186.9 MRz STOP 39@.8 Hd:
*RE 388 kH:z =UB 3BP kH: +5T 1.000 sse¢

%@] 15:83:47 DEC 1&, 1997 REF. (dB4V/m)
[ 188.28 dByy R
RTTER 18 35 f00-E0= 40

19.88 de/QIv FR-7052 JX-4HaNH

PGS |PK

0dBuV/n

LI . \
s LU AL AR

STARY 1{@@.@ HH: STOF 38@.0 fAz
*RB 308 iH: =UB 300 kH: 15T 1,409 sec

-784 —



Band:300MHs ~ 16H2 (Cimil 2T THF = 3T/ = 3.8 dBuV/m)

@ 15:54:93 DEC 18, 1397
| t9p.a@ dBuv

WATTEH 18 dB
18.89 de/gIy FR-7862 (QFfF

FOS |PK

I
it AN ) :.g.il Y b .IMRU My

STRAT T99.3 ARz TTIP 1,000 3 Oz
‘RE 380 kHz  +VB 380 kM1 .57 1,808 sec
@] 15:59:28 DEC 1B, 1397 PEE. (dBaV /)
T 100.90 dBuY L9 E o
FRTTER 10 48 ro0-57 & =408
10.a# ¢8/01v  |FR-7862  4r-BY
F05 [PK
7. ARV /.
| N
u%mﬂﬁé Aot e A
START 1097 AR STOP T, 800 0 Gt
*RB 309 kHz U8 388 kHz 57 1.088 sec
16:01:494 DEC 18, 1387 REF. (dBuVint !
190,98 8wy S 9 &= .
ATTER 12 g8 100 =478 =408
10.98 d8/0lv_ | FR-7062  Tx-4BNH
P05 K
- —— e 9.5 BV [

ST N YR T s

START J4@.8 HH: STOP 1.90% 1 GH:
+A7 388 kH: «JB 308 kHz '§7 1.008 sec

-75 —



Band: i 9kHr ~ 4 90kHy ( Limif 3¢ 2 meler =-8/dBxn)

[@:} 1@:5@:91 DOEC 18, 1997
L #.90 dBa
*ATTEN

TR | iy
uu TV

+

= -]
4

ra Orr
or L

POS [PK

A

i ot

START 14, & kHz STOP 490.8 %H:z
*H3 3.8@ kH: +UB 10.8 kH:z +57 1.00@ sec

@] 18:53:135 DQEC 18, 1897
L 0.88 dBa

AL T N VN VD A
POS iPK
]
Y I ]‘ i
J hﬂw -8idBm
STRRT 14.9 kHz STOP 48@.8 kH:
aRB 3.8@ iH: +UB 12.9 kH:z +5T 1.988 sec
18:55:56 DEC 18, 1997
AL @.88 dBn
ATTEN B d
3-8 —diE ATt — XK
POS [PK
N r o
STRR 1%.9 kH: S5TOF 494.8 kH:
*RB 3.8@ kH: UB 1B.8 kHz +57 {.008 sec



Rantl > 490kHe ~ $MH2 (limit AT 2 meler = -8/ 38w )

13:12:14 DEC 18, 1597
AL _8.88 dBm
VATTEN @ 4

Iy Co—2Re Arc
v T yoT L

POS PK

l{ T
{hl .ﬂw
|yl st I s M
START 438 kHz STOP 5.04@ MHH:z
BB 39.0 kH: VB 188 kHz *57 1.88@ sec

@] t3:16:55 OEC 18, 1997
[ @.98 dBa
FATTER @ d
1a-ﬂ A0 0

AT
12) STy

FR-7362 ar _ny
T T

POS PK

i AN |
LT O ey WW&VW -31dBm

START 49@ kHz 5TOP 5.988 HH:
*RB 38.8 kHz U8 108 kH:z s5T 1.088 sec

(@) 13:13:22 DEC 1A, 1387
RL 0.88_ddn

ATTER 0 44
ia-0 dnlll"zlvl

jull s B ¥ Todal Ay Lo |

P05 PK

e

—
—
]
—

\\’L i Wl "8/ dbn

STAAT  49@ kA: STAP 5,008 HH:
sA8 39.8 kH: WEB 180 kH: +57 1.808 sec



Band: £MH: ~ /0MHT (Lamil a4t ameler

@3 11:21:13 DEC 18, t397
L 0.80 dém

RTTE

103

T
=1
Y

1oy

PQS IPK

\WA

A LNV,

Pt

T

5TAR
*AB 18

5.298 HHz
@ kH:z +UB 388 kH:

11:25:49 DEC 18, 1997

TOP 1@.883 XH:
5T 1.008 sec

L .23 dBm
m gndrr Lo _arn artr._n
. I"I'ER RN LRl T UULC * Loel: A Pas PK
A
' » O P
kl? LAl TP
STAR BT TOF L8 90 F

9. HHz
*RB 18@ kH: UB 148 kHq

)

1:27:39 DEC 18, 1397
A8 dfa

57 1.89@ sec

R0

ATTEN @ df

1. WL, AT

T

T

ol
—~H
g
%]

"
E 3

OOy

POS [PX

W

WYY A, f“*ﬂt

STAA

0 HH:

3.
“RB 188 kHz sUB 309 kHz

STOP 1J.0809 HH:
=57 1,260 sec

_'/'8...

2= 8/ dlBm )

-~ 8{dBm

-3 adBm



Band  10MHy o 30MHz (Limil AT 2meler = -3/dBm)

[@ 13:55:19 0EL 18, 1937
L 8,80 dBe

nATTEY O df JF
-0 ds"r:n ca_acH  Aare

L v ™TauT

POS |PK

A

I

Y
START  19.90 HhH:z STOP 39,69 lfHz
*RB 100 %Hz sUB 388 kH: #57 1.088 sec

@] 13:59:08 DEC 18, 1997
L 8.28 di
“ATTER 8 d |

La-n Y.l Il 0 o s
595 K

b
th
=
Eo)
-

U gy oo gty LR ']

Fﬁw“ﬁﬁﬂjﬁﬁﬂlﬁaﬂﬁqﬁ=NFF&wﬂ#wwwwﬁghvﬁﬂﬁ—8/d8m

TART 1d.0@ HH: STOF J@.98 HH:z
*RB 188 kH: *UB 3E@ kHz 157 1.4988 sec

{fp) 14:82:89 O0EC {B, 1997
AL .68 dBa
»RTTER 8 dd

ia 0 AT cn
o oot g v L

~
L=2]
La%]

POS PK

quw mwwéﬁwnh ~8/dPm

START 10.00 HH:z STOF 30.938 HHz
»AB 189 LH:z *UB 384 kHz *37 1.88% sec

_79 _—



Band: 30MHz2 ~ 700 MHz

(lamit ad 2meler =
t4y:33:33 DEC 18, 1997
L @.9@ dfa
ATTER 1@ q8
18.88 dB/QIV FR-7862 OFF
POS |PK
1
L,
X P IO AU WU R W (W
STAR 38748 HH:z STOP 1@@.8@ HH:
aR8 308 kH: 1B 388 kH: *ST 1.008 sec
(@5) 14:36:25 DEC 1B, 1357
AL _A.AQ dBe
BWATTEN 1@ g8
18,88 d4B/01Y FR-7862 4T-BY
POS |PK
i
Jﬂ' Lyl -7/ dBm
WSO O ST ey S v 1 W
STRAT 3@.8@ HMH2 STOF 17@.3@8 HE:
*RB 30A kHz sUB 3908 kHz *57 1.888 sec
[@] 14:38:41 DEC 18, 1397
L @.8A dBn
ATTEN 1@ 48
18.88 d8-s01y FR-7852  TX-4AN
A5 |PK
n Il )
Hs 7/ d8m
o e o vov e e o o [
START 30.80 8k: STOP 1RA.BE HHz
*AB 3@8 kH: «UB 380 kH:

— EB() —

5T 1.0880 sec

-7/ dBm )



Band:s00MHz ~ 300MH2 (Limi? a1 2meler =- 6/0Bn)

15:24:58 O0EC 18, 1997

L 8.8@ dda
FATTEN 18 g8
18.08 dBsQ1v FR-7952 FF
PA5 |PK
i
PR P | L L o YR IRPY P g hessnt]
START 184.@ RAz STOP 388.d NMH:z
*R8 389 kHz *UB 388 kHz «5T7 1,888 aec
[@ 15:28:43 OQEC 18, 13997
L #.88 dBa
eATTEN 1@ 8B L
18.20 d8/01V FR-7862 97-BY
POS [PK
| -&1adBm
[
VAT RN [Py W/ \ J...-. ks LVI*
STAAT [U@.% AH: ST0P 3594.0@ &#H:
+*AB 3688 kH:z sU8 3Q8 kH: s5T7 1.0808@ sec
(@2) 15:36:58 0EC LA, 1397
AL B.d@ dBm
RATTEH 1§ gB
10.89 d9/01v FA-7862  TX-4BN
POS [PK
l ~é1dBm
1
FYER | T ALJL LN " dwﬂﬂﬂhﬂﬁﬁwwhd wa
STARY [8%.@ HH:

STOP 309,47 fH:

*RB 388 kH: U3 308 WH: »ST 1. 098 sec

_8|....



Band = 3001y ~ /6H: (limilt at 2meler = - &/ dBm)

@ 16:88:31 O0€C 18, 1337
L 8.88 dBa

*ATTEN 19 g8
19.88 d4Bs01V FR-7862 OFF

POS [PX

START 382.40 tH: §TOP 1.908@ 4 GH:z
*RB 308 kH:z B 300 kH: »ST 1,029 sec

@] 16:11:82 DQEC 18, (997
L B.89 dén

LATTER 1@ 48
19.80 d3/0G1V FR-7862 gT-8Y

POS |PX

- %1 dBm
. 1 M,
*-.'J‘ VPRI (VSN % PRI | PO ) Wit nde,
START J@@.@ HH: STOP 1.8A8 @ GH:
*RB 388 kH:z U8B 388 kH:z a§T 1,008 sec
[@ {6:13:1@ DEC 18, 1997
¢ #.03 dBa
CATTEN (B gB
1¢.09 dB/OIv FR-7862  TX-4BNH
POs [PK
— & dBm
. |
J_ N 1{_",.1_; L. Ay Andau by W IJ‘-.L‘_;L..I.
STAAT 380.0 HH: STOF 1.008 B GH:
'RB 388 kH: 18 388 kH: 5T 1.20@ gec

.._82_
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