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1.1

1.2

GENERAL INFORMATION

General

(a) Manufacturer:

(b) Model:

(¢) Primary Function:

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

(g) Power Supply:

Transmitter

{a) Assignabie 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

Furuno Electric Co., Ltd., Japan
FR-7112 (Serial N0.3374-0002)
Search, navigation and anticollision
72 nautical miles

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

10.8 -41.6 VDC

Between 300 and 9500 MHz
(FCC583.404)

MG5241 or E3566
10 kW nominal

9410 MHz

MG5241 E3566
+30MHz +30MHz
23 MHz 18 MHz
5 MHz 5 MHz

9417.5 MHz at —20°C
9414 MHz at +20°C
9410 MHz at +50°C
(Details on separate sheet)

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

microseconds. See para (h).
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(9)

(h)

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

Upper Limit: 9417.5+18.75 = 9436.25 MHz (at—20°C)
Lower Limit: 9410—18.75 = 9391.25 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 Volts Per Amp 1.00.

Short Middle Long 1 Long 2 Long 3
Test Range
(nm}): 0.25 2 36 48 72
NOMINAL VALUES
Output
pulselength: 0.08 us 0.3 us 0.8 us 0.8 us 0.8 us
P.RR. 2100 Hz 1200 Hz 600 Hz 550 Hz 500 Hz
Duty cycle: 0.000168 0.00036 0.00048 0.00044 0.0004
Guard Band
(MH2z): 18.75 5.00 1.88 " 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 Long 1 Long2 Long 3
Directional
Coupler Att: 40.67 dB 40.67 dB 40.67 dB 40.67 dB 40.67 dB
Magnetron Input
Voltage: 5.8 kV 5.7 kV 5.7 kv 5.7 kV 5.7 kV

Pulselength
(50% amplitude): 0.33b us 0.560 us 1.080us 1.080 us 1.080 us

Risetime
{10 -90%
amplitude): 0.100us 0.100 us 0.100 us 0.100us 0.100us



Decay time
(90-10%
amplitude):

Magnetron input pulse current was observed across the PEARSON ELECTRONICS

0.800us

Wide Band Current Transformer Model 2100, Qutput Volts per Amp. 1.00.

Magnetron Input

Current:

Pulselength

(50% amplitude):

Rise time
(10-90%
amplitude):

Decay time
(90-10 %
amplitude):

Shont

4.8A

0.086 us

0112 us

0.065 us

The RF. envelope of the magnetron output pulse was measured using a diode
andthe KIKUSUI COS6100A

Pulselength

(-3 dB points):

Rise time
(10 -90%
amplitude):

Decay time
(90-10 %
amplitude):

Reference Level:

Estimated effeciency of the RF. Generator (magnetron) was determined by the

Short

0.090 us

0.045 us

0.060 us

45.25 dB

following measurements and calculation. Power output from Magnetron was
40.67 dB Directional Coupler, the Hewlett-Packard Power Meter

KIKUSUI COS6100A

measured using the
Type 436A, and the

Test Range
(nm):

P.RR.

Duty cycle:

Magnetron
input (AV)

Short

0.25

2130.7 Hz

0.000191

5.339W

Middle
2

1209.3 Hz

0.000395

11.495W

Oscilloscope.

Long1
36

621.4 Hz

0.000521

15.471W

long2

48

552.4 Hz

0.000464

13.753W

0.720 us 0.440 us 0.440us 0.440 us
Middle long1 Long 2 Long 3
51A 52A 52A 52A

0.320 us 0.850us 0.850 us 0.850us

0115 us C.115 us 0.115 us 0115 us

0.100 us 0.110 us 0.110us 0.110us

Oscilloscope with the following results:

Middie Long 1 Long 2 Long 3
0.327 us 0.840 us 0.840 us 0.840us
0.050 us 0.050 us 0.050 s 0.050 us
0.080 us 0.100 us 0.100 us 0.100 us
48.48 dB 49.87 dB 49.41 dB 49.01 dB

Long 3

72

508.5 Hz

0.000427

12.660W



Magnetron

input (peak) 27840W 29070W 29640W 29640W 28640W
Power meter

reading: 0.144 mW 0.303mW 0.417mW 0.375mWwW 0.342mwW
Magnetron

Output {(Av): 1.680W 3.535W 4.866W 4.376W 3.990W
Magnetron

Output

(Peak): 8762wW 8940W 9321W 9430W 9342W
Magnetron

efficiency: 31.47% 30.76% 31.45% 31.81% 31.52%
Peak Power Input to RF Generator: 29166W

Estimated Efficiency of RF Generator: 31.40%



{i} Radar Pulse Spectrum (FCC .2.997)

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

[@) 12:80:23 JAN 6, 1998

AL -1.83 dBa HKR #1 FAQ 9.416 3 GH:
RTTEN 12 dB -1.91 dBn
10.00 da/Iy FR-7113 T4-8. 254
L/ \ b0 jPK
/f‘\vf v‘\
r"\vf‘\NM \vf\
\/\Av.«
Short Pulse
Center Frequency: 9416.3 MHz
Vertical Scale: 10 dB/div.
Horizontal Scale: 10 MHz/div.
CENTER 5.916 3 GHz SPAN 1BY. B TRz
‘RB 1.BB MHz  +UB {.EB HH: ST 5,208 sec

1B:28:5@ JAN 6, 1598
AL

B.26 dBa KR 21 FRO 9.41Y S8 GHz
ATTER 20 4B g.089 din
10.88 dB/Q1V rh-7118 1%-2hn
\/ PGS [PK
Fay
AW
/VAN ‘f\/:v
/\Jﬁvﬁvr\ \f\jﬁ
Wl AR
Middie Pul
Center Frequency: 9414.50MHz
Vertical Scale: 10 dB/div.
Horizontal Scale: 5 MHz/div.
TENTER §.919 39 GHz SPAN S@.8Q Hfiiz
+RB 1.88 HH: VB 1.08 HH:z +57 5.BEB sec
18:42:46 JRN G, 938
14,31 dBe HKR €1 FRQ 9,417 BH GHz
nns: 28 46 14,26 dBm
10,06 dB/[1Y FR-711d TX-3BNH
/ \ POS [PK
// \ \
rw"-// RSN Long 1 Pulse
MMM ]

Center Frequency: 9412.88 MHz
Vertical Scale: 10 dB/div.
Horizontal Scale: 5 MHz/div.

CENTER 3.412 9! GH: SFAN 56.P8 HAH:z
*RE {.BB HH: «UB 1,08 HH:z +5T 5.000 sec



%3] 17:12:35 JAY 6, 1998

1.3.1"| die MKR ) FAQ 9.4i2 81 GH:

RTTEN 3@ 59 13.19 dBe

10,80 dBsO1Y FR-711d TX-4PHH
#p5 IPK

[ I x// jij:?:»(<\

lﬁHTER 9,912 94 GH:z

L

«57 S.éﬁﬂ seC

*RB 1.088 HMHz PUB 1.89 MH:
1B:45:36 JAN E, 1938
L i4.206 dBm HKR #% FAQ 9,413 13 GH:z
RTTEH 38 cB 19.13 d&n
19.88 _dB/Q1V FR-741d TX-7EHR
/ \ P05 |PK
A/ \\\\\-«
‘\\
u'*""«" ‘\“_‘
ERTER 9.4137 13 (Hz TPAN SO B8 HH:
B 1,08 MHz WYB 1.BB HH: «57 5.0AB sec

Long 2 Pulse
Center Frequency: 9412.81 MHz
Vertical Scale: 10 dB/div.

Horizontal Scale: 5 MHz/div.

Long 3 Pulse
Center Frequency: 9413.13 MHz
Vertical Scale: 10 dB/div.

Horizontal Scale: 5 MHz/div.



1.3 Modulator

(a) FET Type: 25K1450
Trigger voltage: Approx. +20V DC

1.4 Receiver

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

Video Amp.: 3 MHzfor0.8us P/L
10 MHz for 0.08/0.3 usP/L

(b) Gain {overall): Sufficient to cause limiting, approximately
130 dB
(c) Overall noise figure in dB: 6 dB measured using Noise Figure Meter

H.P. Type 8970A, 346B
(d) Video Output Voltage: 0.7 V positive across 75 ohms

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

() !f receiver is tunable, describe
method of adjusting frequency: Adjustment of tuning voltage of receiver
local oscillator (Automatic)

1.5 Display
(a) Type: PP, raster scan
(b) R.P.M. 24 rpm(XN12A&XN13A) or 48rpm(XN12A)
(c) Size of indicator Tube: 12" diagonal CRT (effective dia. 180 mm)
(d) Sweep Linearity: 2% on all ranges

(e) Range Scales:

Bange Number of Bange Rings Range Ring Interval
0.125 n.m. 2 0.0625 n.m.
0.25 n.m. 2 0.125 n.m.
0.5 n.m. 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 n.m.

3 n.m. 3 1 n.m.

4 n.m. 4 1n.m,

6 n.m. 3 2 n.m.



8 n.m,

12 n.m.

16 n.m.

24 n.m.

36 n.m

48 n.m

64 n.m

72 n.m
(f) Range Ring Accuracy:
(g) Overall Bearing Accuracy from

Scanner to Display:
(h) Target Plot Facility:
(i) Heading Indicator:

(i} True Bearing Indicator:

1.6 Antenna

{a) Antenna Rotation ON-OFF
Switch:

(b) Reflector:

(¢) Type of Beam:

(d) Beam Width (between hai-
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
osciliating):

(i) Speed of Rotation:

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

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

Range:
Bearing:

O O X N N N

2 n.m.
3 n.m.
4 n.m.
6 n.m.
12 n.m.
12 n.m.
16 n.m.
18 n.m.

Better than 0.9% of maximum scale in use

or 8m, whichever is the greater

Betterthan 1°
Simulated afterglow in low shade
Provided, automatic alignment

Provided

Not provided

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

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

28 dB
Within T10(*): 24 dB
Outside +10(*) : 30 dB

Rotating over 360° continuously
clockwise

24 rpm  (XNI2A & XN13A) 48 rpm
360°
Not provided

20 meters
XN12A:1.9° XNi3A:1.4°

XN13A
1.2°
22°

30dB

24 dB
30dB

(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)
VRM 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 inthe

antenna scanner unit.

10.8-41.6 VDC

Approx. 130 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 menu.

Construction Features

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

(b) Are fuse alarms provided:

(c) State units which are
weatherproof:

Yes

Fuses are provided.

Scanner Unit (IEC IPX6)

EBL offset

Power Switch

Panel dimmer 3)

MENU

Noise rejector onjoff 3)
Trackball(VRM,EBL,GUARD)
A/C Rain control

EBL on/off

TRU/REL 2)3)
Watchman 3)

Dead sector 3)

(d) If all units are not housed in a single container, indicate number and give description

of individual units.

1 X Display Unit
1 X Scanner Unit

(e) Approximate Weight of
Complete Installation:

Display Unit:

13 kg
Scanner Unit: 23 kg
25 kg

( XN12A-RSB-0072/73 )

( XN13A-RSB-0072/73 )



1

A

(f) Approximate space required for installation excluding scanner

Unit Width Height Depth

Display 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 aperation in
accordance with its primary function:
Magnetron/Xtal checker

(b) Isthe equipment for continuous operation:
Yes

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

Yes



3 MODULATION CHARACTERISTICS (FCC .2.987)

3.1 FET Trigger Pulse

Scale: 10 V/div.

0.5 us/div.
Note: FET trigger pulse is common to all ranges.
2502334k
03
) TN 25K145@ Th, 25K14150 TN 25K145@ 25K1450
! a5 a7 08 09
PD RY R10 R11 R12
19 19 19 18
v o — -
2sai@ie.Kre  R3I2 R13 R43 R14 R44 RIS R4S RI6 R4G
05 19 19 6.62 6.63 .68 0.63 8.68 0.58 8.68 8.68

/1 A N 71 71 71 A 1




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 us/div.

Long 1 Renges

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



Long 2 Renges

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

Long 3 Renges

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




3.3 Magnetron Output (detected)

Setup for Measurement

Dummy Load

Directional
Coupler
51.35 dB

Magnetoron

Fig. 3.6

Crystal
Detector
Att. 10 dB

Oscilloscope
KIKUSUI
COS6100A

Shott Benges

Scale:

10 mV/div.
0.05 us/div.

Middie Renges

Scale:

10 mV/div.
0.1 ws/div.




Long 1 Renges

Scale: 10 mV/div.
0.2 us/div.

Long 2 Renges

Scale: 10 mV/div.
0.2 us/div.

Long 3 Benges

Scale: 10 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 71210C 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_BWs=----- MHz

10 {HP 71000 DOWNLOAD PROGRAM 430 |

20 ASSIGN @BaTO718 440 SUB Limit_line(@Sa)

30 CLEAR @Sa 450 Limit_line: !

40 CALL M_ain(@3a) 460 OUTPUT @Sa;"CLRDSP;";

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

70 t 490 OQUTPUT @Sa;"LINET 1;";

a0 SUB M_ain{@Sa) 500 OUTPUT @Sa;"PDPA100,654;";

90 M_ain: ! 510 OUTPUT @Sa;"PU;PA201,654,";

100 CALL Pwr_bw{@Sa} 520 OQUTPUT @Sa;"PD;PA 300 654;";

110 CALL Limit_line(@Sa) 530 OUTPUT @Sa;"PU;PA105,630;";

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

130 OUTPUT @Sa;"VARDEF K_ey,0;"; 550 OUTPUT @$a;"PUPA205,720;";

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

150 OUTPUT @Sa;"FUNCDEFD _LP,""; 570 OUTPUT @Sa;'PU,PA301,743;";

160 OUTPUT @Sa;"MOV K_ey,0;"; 580 OUTPUT @Sa;"LINET1;*;

170 | 590 OUTPUT @Sa;"PD;PA400,743;";

180 Main_menu: ! 600 OUTPUT @Sa"PU,PASD1,743;";

190 OUTPUT @Sa;"REPEAT;"; 610 OQOUTPUT @Sa;"LINETI;";

200 OUTPUT @Sa;*READMENU K_ey,"; 620 OUTPUT @Sa;'PD;PA700,743;";

210 | location: % Top----Bottom-% 630 OUTPUT @Sa;"PUPA701,654;";
220 QUTPUT @Sa;" 1% Limit line %.,": 640 OUTPUT @Sa;'LINET";

230 OUTPUT @Sa;" 2,%Power bw  %,%; 650 OUTPUT @Sa;'PD;PA 1000,654;HD;";
240 OUTPUT @5g;"14,% Exit%"; 660 OUTPUT @Sa;"'™ .

250 1 670 SUBEND

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

270 OUTPUT @8Sa;"ELSIF K_ey,EQ.2;THEN;PWR_BW,"; 680 Pwr_bw: !

280 OUTPUT @Sa;"ELSIF K_ey,EQ,I14, THEN;ABORT"; 700 ! Calculating Power band width

290 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 TRA;TS;TS;TS;";
350 Define_keydef: ! 770 OUTPUT @Sa;"MOV P_bw,PWREW 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 OUTPUT @Sa;"FUNCDEF D,"**; 800 OUTPUT @Sa;"TEXT @POWER BW = @,",
390 OUTPUT @Sa;"KEYPST;"; 810 OUTPUT @Sa;'DSPLY P_bw,8,3;";
400 OUTPUT @Sa;""" 820 OUTPUT @Sa;"TEXT @MHz @;";

410 ! 830 OUTPUT @5a;"""

420 SUBEND 840 SUBEND

Fig. 4.1 Program for Calculation of Occupied Bandwidth



4.2 TestResult

The test result is shown below.

16:86:18 JAN G, 1358

L -2.15 dBa MKR #1 FRQ 3. 415 3 OH:
RTTEN 1B dB -2.84 dia
10.88 dB/EIV FR-7114 TX-8. 25N
POMER_8H =] 62{588 HHz J k POS (P

oL

ww‘ gl f

Mg b
CENTER 9.416 3 GH: SPAN SEEB.A NMEH:z
sRE 1.80 HH: *UE 1,80 HHz «ST 5.B@0 sec

Fig. 4.2 Measurement of Occupied Bandwidth

Occupied bandwidth = 62.500 MHz
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EMISSION LIMITATIONS (FCC .80.211)

Data for an authorized bandwidth of 100 MHz

(@) 09:26:53 JAN 6, 1398
AL

-2.7Y4 dBm HKR %1 FRG 9.428@ B GH:
RTTEN 1B dB -2.7Y dim
1@.80 di/sqiv FR-711g TX-B. 25K

ff L PDS |PK
-25dB

]
-3548 M h’“\
i '

SPAN GE@.Q HH:
+5T 5,808 sec

CIRTER 3.428 B CH:
*AB 1.8@ HEz  +UB 1.80 HH:z

Fig. 5.1
[GB] 89:34:24 JAN 6, 1358
RL 6.82 din MKR L FRO 9.416 9 GHz
ATTEN 20 qB 8.9d dba
12.89 da/g1v Fh-7113 TX-2hH
PO [FK
-25dB ﬁ \1
-3548 j{”l‘ \
e "
WM
“TTNTER 9,516 9 Gz SPAN SUE. & Mz

“f3 1.8 MHz  +UB 1.80 Hi: +$T 5.B8B sec

Fig.5.2
B9:47:35 JAN 6, 1998
R 14.1B dBa MKA &1 FAQ 9,413 B GHz
ATTER 30 d6 15,16 don
10.88 dB/01V FR-7114 Tx-36HH
S
- 2548 \ S

-35dB / \

CENTER 9.414 Y CGHz SPAN 5H0.8 HHz
*RB 1.8 HH:  +UB 1.8@ BH: +5T 5.B0B sec

Fig. 5.3

Short Pulse

Pm (mean power) = 1.68 W
fo = 94120.0 MHz
43 + 10 logPm = 45.25 dB

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

Middle Pulse

Pm (mean power) = 3.535 W
fo =9416.9 MHz
43 + 10 log Pm = 48.48 dB

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

Long 1 Pulse

Pm (mean power) = 4.866 W
fo =9413.8 MHz
43 + 10 log Pm = 49.87 dB

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



%@]mnma JEN 6, 1598
L 12.85 dBa

HKR #1 FRQ §.443 | GHz

ATTER 36 4o 13,99 dBa
18,80 _dasd1v FR-711d T5-4BNH |
505 [PX
-25dB \

-313aB / \

VAR

S uly A.M

TENTER B.413 1 GH:
1RB 1.B@ HHz  +VUB |.BE HH:

SPAN 5PB.8 HH:z
25T 5.888 sec

Fig. 5.4
B9:56:27 JAN 6, 1958
14,33 din MKR 21 FRR 9,414 Y GH2
ATTER 32 48 15,39 dee
15,86 dB/qIV Fh-741 TX-7ENH
PUS [FK
-25d8 \

-15dB { \

CENTER 9.91% 4 CH:
*RB {.B@ HHz  =*VB 1.BB HH:z

Fig.5.5

SPAN 588.8 Hiz
5T 5.000 sec

Long 2 Pulse

Pm (mean power) = 4.376 W
fo =9413.1 MHz
43 + 10 logPm = 49.41 dB

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

Long 3 Pulse

Pm (mean power) = 3.99 W
fo =9414.4 MRz
43 + 10 log Pm = 49.01 dB

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



6 SPURIOUS EMISSIONS AT ANTENNA TERMINALS (FCC ,2.991)

6.1 Testinstrument Setup

DUMMY LLOAD
RADAR RADAR RF DIRECTIONAL
ISPLAY COUPLER DUMMY LOAD
DISPLA UNIT G067 43
HIGI PASS NOTCH NOTCH FILTER FOR
No. 2 No. 1 FUNDAMENTAL
E/[)I()T(EENAL Used only for 18 to
HP 11970K 40 GHz
HP 11970A
Aﬂ%ﬁ?ﬁ;‘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.



haracteristic of Filter No. 1 (for X-band)

2 ' 1
INPUT ~—— }—@ ! - CUTPUT

3 . .

== Band pass filter This notch filter is used to

g~  forfundamental inclease the dynamic range of
signal component the spectrum analyzer
DUMMY LOAD

Nﬂlkl\/\/\/\/\‘ 0d8

-10dB

-20dB

-30dB

Fig. 6.3

6.0 7.0 8.0 GHz

0dB
—~ ! /\/
DA

Fig. 6.4

8.0 9.0 10.0 GHz



F 0dB

10 dB
g .20 dB
>, 30 dB
N 1
N /|
\v/ Fig. 6.5
9.3 9.4 9.5 GHz
har istic of Filter No.

(for X-band)

Tapered Waveguide

T

Tapered Waveguide

10 GHz cutoff Waveguide

High Pass Filter Construction

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

0dB
r -10 dB
-20 dB
/ -30 dB
Fa W A'V
Fig.6.6
8.0 8.0 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 = 45.25 dB

(@) @9:24:26 JAN 5, 1958
AL -g.74 d

Bm HKR 21 FRQ 9.420_@ GH:
ATTEN 12 48 e - Rel Level
16.00 dB/q1v FR-711d TX-Bl. 25N
nf L POS |PX
1
Mﬁﬂ Mn
o i
Ref. Level: -2.74 dBm
Horizontal: 50 MHz/div.
Verticak 10 dB/div.
TENTER 0.47@ 2 GRz SPRN 507.48 FHz
*AB 1.88 HH: yB 1.BB HHz 37 5.4P0 sec
Fig. 6.7 Without Filter
(03] @9:44:39 JAN 7, 1998
AL -2.74 dis HKA #1 FAQ 9.426 GHz  _
RFTERTE 4D S5 46 | Ref. Level
10,80 do/0v F&-7113 1%-8. 2581
POS |PK
:"'
" \j
M ALk L ol ‘-” "| Aok e
Ref. Level: -2.74 dBm
Horizontal: 670 MHz/div.
Vertical: 10 dB/div.
START 5. 069 GHz THF 17.508 Oz
“RB 1.BE MHz YD 1.BE MH: «57 5.800 sec
Fig. 6.8 With Filter No.1
(03] 18:35:37 JAN 7, 1998
RL -2.74 dBm PKR #1 FRO 16,996 GHz -
SHIBVEL 57.4 daﬂ Ref. Level
1980 dbsdIv Fh-7118 TX-8]. 250
FOS TPK
1 Py, atpmggrbar '*"‘M"w"j' - R
Ref. Level: -2.74 dBm
Horizontal: 550 MHz/div.
Vertical: 10 dB/div.
§TART 12.38@ GHz $T0P 18,088 Gfz
A8 1.08 NH:  +UB 1.DR HH: +57 5.BEE sec

Fig. 6.9 With Filter No. 2



(G9) 18:55:49 JAN 7, 1998
Re -2,74 dBe WKR &1 FRQ 10.8Y GH:
N TE BT gae - Ref. Level
19,80 dBsOIV FR-7118 1x-9). 25Nk
B0S PR

CONVERSION LOSS
22.Bh db

s N it J./\ﬂ%h..m

Ref. Level: -2.74 dBm

Horizontal: 850 MHz/div.
Vertical: 10 dB/div.

ITART 18.0@ Gz STOF 26.58 Gz

sRE L.BA HHz  *VB 180 kH: ST 5,900 sec

Fig. 6.10 With Filter No. 2

(f9) 11:22:88 JAN 7, 1358

AL -2.74 dBn HKR EL FAQ 37.57 GHz  _

i i Ref. Level

10.8p dB/01v FR-741d Tx-8|.25NH

ECS JFK
CONVERSLON LOSS
24,3t dB
1l I |

MM SR PP Y Muh bt
Ref. Level: -2.74 dBm
Horizontal: 1.35 GHz/div.
Vertical: 10 dB/div.

START 25.50 Gh: ST0P 4@.88 0Nz

sRE 1.98 HH:  «UB 18R kh: 57 5.888 sec

Fig. 6.11 With Filter No. 2



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

FCC LIMITATION : 43 + 10 log Pm = 48.48 dB
B9:32:15 JAW B, 1498

AL 8,82 dBe MKR #1 FRO 3.416 9 GH:

RTTER 28 4B B.6d dBn

18.88 d6/01V FR-711d TX-2hH
POS |PK

AL

nd | |

"‘F-A-'-—‘-L,_ Al
CENTER 0.915 9 GH: SPRN S8H. 8 TH:
*RB 1,88 HH:  =VB 1.08 HH: 51 5,088 =ec
Fig. 6.12 Without Filter
Q?B B3:4B:14 JARN 7, 1338
[ B.82 die HKR ¥1 FRQ 9.418 GH:
ATTER 28 q& 19.27 dBn
1g.88 48,41V FR-7117 TX-2HH
PO5 [PK
I, SR T T IKMJALx& T e N
STAR TOP 13,502 Bz

5. TRz
+AB 1.B@ HK: B 1.B@ HH:z *57 5.008 sec

Fig. 6.13 With Filter No.1

(@3) 16:34:44 JAN 7, 1398
RL B

B2 dBm HKR #1 FRQ 16.116 GH:
ATTEY 28 4B 53.44 dBn
18.88 dBs0Iv FR-711d TX-chH
POS PK
b el il v:Adkﬂnbnvu,amh*kwi**k**““*
STRAT  12.588 GH: STOP 1D.98B GH:
*RB 1.BH HH:z B 1. B8 MH:z #5T 5.BBB sec

Fig. 6.14 With Filter No. 2

- Ref. Level

Ref. Level:

Horizontak:

Vertical:

- Ref. Level

Ref. Level:

Horizontal:

Vertical:

- Ref. Level

Ref. Level:
Horizontal:
Vertical:

B8.02 dBm
50 MHz/div.
10 dB/div.

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

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



(GF) 11:€5:35 JBN 7, 1998

AL B.82 dEm MKR &4 FRQ 18.18 GH:z

N = {E 42.19 dBm

18.90 d8/01V FR-711d TX-2HH
PDS [PK

CONVERSION LOSS

22, 80 d8

START 1B.B8 GH:
*RB 1.BA HHz UB 188 kH:

Fig. 6.15 With Filter No. 2

(B 11:24:8% JAK 7, 1598

STCP 26.58 CH:
25T 5.000 sec

AL 8.02 dBa MKR #i FRG 37.57 GHz

N = u5.5q dbm |

18,08 dBs11Y FR-7L1E TX-2hH
FOS [FK

CONVERSIDN LOSS

—_

24.2p dB

L_,JL. Y oy PRV P IVIY  PT

s

START ~26.50@ Gz
AR 1.BR MH:  +VUB 108 kH:z

Fig. 6.16 With Filter No, 2

STOP 48.0@ GH:z
+S5T 5.088 sec

- Ref. Level

Ref. Level:

Horizontal:

Vertical:

- Ref. Level

Ref. Level:

Horizontal:

Vertical:

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

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



6.4

FCC LIMITATION : 43 + 10 log Pm = 49.87 dB
@9:45:31 JAN 6, 1998

ER@IHJE dim MKR #1 FRQ 9.413 B GH:z
ATTER 3B g8 {9.14 4Bn
1@, PR dB/Q1V Fh-7814 TX-3BKK
POs [PX
VAR
— %;M e
SPAN 5PB.0 MH:z

CEKTER 9,414 4 GH:

+UB 1.8@ MH:2 +»57 5.0@8 sec

*RB 1.98 HH:

Fig. 6.17 Without Filter

[G3] 10:81:03 JAN 7, 1938
RL 14.18 dBm HKkA 81 FAQ 5.418 GH:z
ATTER 38 o8 17.89 dEa
19,20 dB/dlv FR-7114 TX-3FNA
POg |PK
e oy S e
STRRT 5,820 GH: STOP 12.588 GH:
RE 1.8 MHz B 1,88 HK:2 vST 5.088 sec

Fig. 6.18 With Filter No.1

i@:38:46 JAN 7, 1958
AL 14.18 dBe WKR #! FRQ 17.746 GH:
RTTEH 39 ¢B 43,64 dim
19,80 dB/f1V FR-711d TX-3JEHH
[ PDS JPK
ST e— S AP Aty
STRAT 1c.59@ GH: STOP 10.028 GH:
“RB §.8A HHz B 1.88 fH: +5T 5.888 sec

Fig. 6.19 With Filter No. 2

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

- Ref. Level

Ref. Level:
Horizontal:
Vettical:

- Ref. Level

Ref. Level:
Horizontal:
Vertical:

- Ref. Level

Ref. Level:

Horizontal:

Vertical:

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

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

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



11L1B:32 JAN 7, 1991
RL_14.18 dBs

MKR ¢! FRQ {8.B3 GHz

COKUERSION LOSS

N = ib 36.9Y4 dBm
1@8.88 dB/0IV FR-7119 TX-3BhH
POS |PK

22.88 dB

START 18.98 GH:
sAB 1,88 MHz  «VB 188 kH:

STOF ©¢6.58 GH:
»5T 5,888 sec

Fig. 6.20 With Filter No. 2

11:26:84 JAN 7, 1338

COHUTASION LOSS

AL 14.1B dBa KKA ¥4 FRO 39.4! GH:

N = 35.8Y dBa

19,88 dBs0iY FR-711d TX-3BHH
P05 [PK

o4.20 db

START 26.58 GH:
+AB 1.90 HHr  +UB 1ED kH:

Fig. 6.21 With Filter No. 2

STOP S@.88 GH:
18T 5,088 sec

- Ref. Level

Ref. Level:

Horizontal;

Vertical:

- Ref. Level

Ref. Level:
Horizontal:
Vertical:

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

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



6.5 Spurious Emissions at Antenna Terminal (48 n.m. Range)

FCC LIMITATION : 43 + 10 log Pm = 49.41 dB

@]1?:%:28 JRN 6, 1588
L 12.95 die

MKR 81 FRO 9.413 1 BH: |
ATTER 38 48 {2.99 dBa Ref. Level
1p. B dB/0Iv FE-7013 TX-YENH_ |
P05 [PK
- Ll N Loaie
Ref. Level: 12.95 dBm
Horizontal; 50 MHz/div.
Vertical: 10 dB/div.
CENTES 9.413 1 GHz SPAN 5692 fH:
RO L.BO MMz VB 1.8 HEx 5T 5, BB sec
Fig. 6.22 Without Filter
(3] t8:11:83 JRN 7, 1998
AL 12.95 dBm MKR #1 FRG 9.418 GH: _
ATTER 36 48 {1.53 cBa Ref. Level
18,080 dB/0ly Fk-711d TX-4BNAH
PGS [PK
PO " - VRS PRVTR N0 YN
Ref. Level: 12.95 dBm
Horizontal: 670 MHz/div.
Vertical: 10 dB/div.
STRAT 5.H0@ GWe §T0F 12.568 OH:
+RE 1.08 HH:2 sUg .98 HH: +ST 5.088 sec

Fig.6.23 With Filter No.1

@1@:85:25 JAN 7

. 1998
AL 12.55 oBn HIR 8t FRG L6841 GHr  _
ATTER 38 d8 rsiaee - Hef. Level
18.8p oesdrv FR-701d T1X-4BNH
POS [PX
e ol T " PRI o o e ad oy vy
Ref. Level: 12.95 dBm
Horizontal: 550 MHz/div.
Vertical: 10 dB/div.
START 17.58@ GHz 5TOF 10,068 Ghy
*RB 1.08 Hifz UB 1.B9 MH: 5T 5,068 sec

Fig. 6.24 With Filter No. 2



(@) 11:13:51 JRY 7, 1998
AL 12.55 dim KKA 8l FRO 1B.4B GHz  _
T T die Ref. Level
14.08 dB/g1v FR-711d TX-4BHH
POS PK
CORVERSIDN LASS
22.80 d8
b b k. —
Ref. Level:
Horizontal:
Vertical:
TTART 16.dd GHz STOF o6.58 Rz
YRB 1,08 HH:z  ~UB £8@ YH: »ST 5.B88 sec
Fig. 6.25 With Filter No. 2
[@3) 11:33:15 JAN 7, 1998
AL 17.95 dim HKA 8l FAQ 37.55 GHz  _
TR ) i - Ref Level
19,88 d3/gIv FR-711d TX-YBNH
POS |PK
CONUERS 10N LSS ]
2u.20 df
|
--a-ums-«lr-l ~ " "y
Ret. Level:
Horizontal:
Vertical:
START 25.98 GHz TTOF 4@, 68 Ghz
“RB 1.B@ MHz VB 198 kH: 257 5,088 sec

Fig. 6.26 With Filter No. 2

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

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



Spurious Emissions at Antenna Terminal (72 n.m. Range)

FCC LIMITATION : 43 + 10 log Pm = 49.01 dB
(@) 89:54:13 JAN 6, 1998

AL 19,33 dBn HKR #1 FRO 9,449 4 GHz
nTTEg 38 (B {4,377 dén
18,88 dgsl1y Fh-7117 TX- 7NN
POS |PK
g/ |\
; uﬂ.ﬂ"‘fﬂ P -
TENTER 9.919 1 GHz SPAN 5888 Miz
\RE 1.8@ HEz  sVE 1.00 HH: 5T 5,000 sec
Fig. 6.27 Without Filter
1@:19:@1 JAN 7, 1998
Q§aiﬂ.33 dn HKR 11 FAG 9,416 GHr
ATTER 38 40 17.59 d8n
i0.A8 ghB/OqIv F-7211d TK-7BHA
705 [PK
wn-m"""“‘ Jrind s Al Eae h
START 5,308 OR: STOF 12,500 CH:
“RB 1,08 HH: YB 1.8@ HH:z +57 5.P8@ sec
Fig. 6.28 With Filter No.1
(%) 18:22:15 JAN 7, 1598
A 14.33 dBn HKR 1 FRQ 16.4B8 GHe
ATTENW 3R dB 43,81 dBém
19,80 dB/0Jv FR-741d TX-7PNM
FOS PX
£ .
G N S -
START 12.500 Gh: §TOP 19,080 TH:
<AB L. M@ HHz VB L.B8 HH: 5T 5,000 sec

Fig. 6.29 With Filter No. 2

- Ref. Level

Ref. Level:
Horizontal:
Vertical:

- Ref. Level

Ref. Level:
Horizontal:
Vertical:

- Ref, Level

Ret. Level:
Horizontal:
Vertical:

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

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

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



(@3] 11:15:54 JAN 7, 1998

AL 1%.33 dBa HKR 21 FAQ 18,19 GHz .
e e Ref. Level
10.8p dB/OIV FR-711d TX-72Nd
GRS
CONVERS 0N LOSS
22.08 do
N . A " e | e e - |l 4
Ref. Level: 14.33 dBm
Horizontal: 850 MHz/div.
Vertical: 10 dB/div.
START 16.8@ GA: STOF 26.50 GHz
sRE 1.88 HHz  *UB 188 kH:

5T 5.AB4 sec
Fig. 6.30 With Filter No. 2

{1:19:27 JAN 7, 1998

L 14.33 dBe MXR #! FRO 36.41 GHz - Ref. Level
N = 36,74 dBa
19.8) d8s01V FR-7118 TX-7EHH
BOS [PK
CONVERSION LOSS
ay.29 db
l I
O A R et -
Ref. Level: 14.33 dBm
Horizontal: 1.35 GHz/div.
Vertical: 10 dB/div.
START 26.58 Gz §TOP 418.8d GH:

*RB 1.B0 HHz  +UB 188 kH:z

Fig. 6.31 With Filter No. 2

+5T 5.8049 sec



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
measuting antenna;:

Radar setting:

Range
Short Pulse : 0.25 n.m.
Middle Pulse : 2 n.m.
Long 1 Pulse : 36 n.m.
Long 2 Pulse : 48 n.m.
Long 3 Pulse : 72 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 1997

10m

0.08 us
0.3 us
0.8 us
0.8 us
0.8 us

Type

71210C
BIA-25
LCA-25
RGA-180
95010-1

11970K
11970A

Mfr,

HP

Electro Metrics
Electro Metrics
Electro Metrics
Advanced Electronics
Toshiba

HP

HP

Aug. 1997
Nov. 1995
Nov,. 1895
Nov. 1995
Sep. 1986

Aug. 1897
Aug. 1997



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

8.1 Setup for Measurement

DIRECTIONAL A RADAR RF

DUMMY LOAD COUPLER 3 UNIT
40.67 dB

ENVIRONMENTAL
CHAMBER

FREQUENCY
COUNTER
HP X532B

POWER
SENSOR
HP 8481A

POWER METER
36 .
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
+15 % of power supply voltage.



Frequency (MHz)

942204 - e N :
t FR-TUZ
200 T e e e R '
! |
9418.0 — T TR |
; | |
94160 T S [ B S T I 1| """""" “ e
| . |0 Short
9414.0 4 - R o SRR 1 o— Middle
) 1\ : I : —— Long |
9412.0 1 ‘r o ' : S e N T~ —a- Long 2
| : 1 —x— Long 3
941004 - - N T I T e o - g T
‘r 3 : i Mcan
[ ! I I i X B
MOBO4 - I R [ ! | TR :
! ' ! | I t l\x
| | | [ l r i |
9406.0 4 - b b [ [ oo e fooee e e {
| | | | | | [ |
| | | | | [ I |
9404.0 + : . b Lo g - ¥
| | | | | r | |
| | | 1 | | | |
94032.0 4 | ot -l N L R B e ]
| | | [ | [ | |
[ | | | | [ [ r
9400.0 T t 1 t 1 T 1 1
=20 -10 0 10 20 30 40 50 60

Fig.8.2 Frequency Stability with  Variation of Ambient  Temperature Temperature (7C)

Fig 8.2 Frequency Stability 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 level of interference caused by the radar to

shipboard receivers. These antennas have the following characteristics (refer to
impedance charts attached):

Length | Tested Frequency | Impedance 0 R Corl
6m 500.5 kHz 1kQ -90° 0Q 80 pF
6m 1.992 MHz 1.25 kQQ -86° 87.2Q 64 pF
6m 10.00204 MHz 158 Q 109 O 140 pF
4m 27.5 MHz 95 Q 83.50Q 128 pF

5/8n 150 MHz 116.5Q 105.5 Q 52.5 nH

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

11.4

1) HP4815A RF vector impedance meter

2) Spectrum analyzer, ADVANTEST TR4172
3) Spectrum analyzer, HP8566B

4) Antennas

14 kHz - 10 MHz:  6m whip
10 - 30 MHz: 4m whip
30 - 300 MHz: VHF whip
300 - 1000 MHz:  UHF whip

Test Results

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 uV/im

Hesulls

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 pyV/m at 1 nm (-20 dByV/m)
30 to 100 MHz: 0.3 yVim at 1 nm (-10.5 dByV/m)

100 to 300 MHz: 1.0 4V/im at 1 nm (-0 dByV/m)
Over 300 MHz: 3.0 pVim at 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. 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
301to 100 MHz: . 4,000 yuW
100 to 300 MHz: 40,000 puW
Over 300 MHz: 400,000 puyW

Results

There is no spurious component exceeding the limits.



MEASUREMENT OF IMPEDANCE OF TEST ANTENNA

ZSWR R.COEF PHASE ' IMPEDANGE < NORM. »L. OR C

REF -33.9dBm ATT10dB MKR 4 10.00204 MHz

488  660m  -27° 2180-j2280Q 140 pF
PH-COR
PHASE  OFFSET C =140 pF

3095

RBW

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 10 dB MKR 3 27.500 MHz

2.34 402 m -35° 1.67 £2 - ] 906 M2 128 pF

MARKER 3
27.500 MHz

RBW

300 Hz

VBW

30 Hz

SWP200mS CENTER 27.50 MHz
SPAN 2.0 kHz



MEASUREMENT OF IMPEDANCE OF TEST ANTENNAS

ZSWHR R.COEF PHASE IMPEDANCE <« NORM. »L OR C
REF -33.7 dBm ATT 10 dB MKR7  150.00 MHz

211Q-j9%0Q  525nH
R=211x50=1055Q

2,69 458 m -24°

MG-COR PH-CCR

MARKER 7 C=525nH
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-35.1dBm  ATT 1008 MKR1  450.00 MHz
416 Bl2m  -68° 68902-j1.23 M 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



Band: 1#kHz ~ 490 kM2

[R@ 11:31:57 FEB 14, 1388
L 100,88 dBuY

CATTER 4 d
13.80 ds/div__ | FR-7{12 CQFF
FOS PX
g f
AT
N e AR I
AT 19.0 kA3 5TO0F 990.0 XAz

sRB 3.88 kHz +UB 18.8 kH:

11:75:81 FE8 14, 1938

RL 162,88 dBuV

+5T 1,048 sec

PATTEN W d
19.28 dB8/01V FR-7112 9T-BY
POS |PK
L Iy
1 n A ﬂ F 1
| m { [ ’-
“MW‘ sl
Aokl il
TART  14.d XHz STOF 484.8 kHz
*A8 3.88 kH:z sUg 18,8 kH: 037 1.06Q sec

11:37:47 FEA 14, 1999
AL 1

30.8a d3uV

PATTEY @ d
16.88 d48/q[v

FR-7112 _TX-46NM

P05 [FK

Aﬂn

S e e

START 149.0 kH
*AB 3.B8 kH:z

1

Vg 10.8 kH:

— 65_

STOP 488.8 kHz
«5T 1,098 sec



Band: #90kH: ~ &MH2

11:84:37 FEB 14, {398

L 129.88 dBuV
“ATTEN @ d
1@8.49 d8-/01y FR-711d (QFF

FOS |PK

\
W%Ww LT NV,

START 490 KAz STOP 5.880 fifz
‘RB 38.@ kHz VB 188 kHz 4ST 1.820 sec
qﬁg 11:86:56 FEB 14, 1998

[ 188.82 dBuy
FATTER 6 d

13.88 dgs0IvV FR-7112 9T-BY

POS IPK

|

W\
i

S S——

La In
P oy

-
3
k.
=
F

ﬁw

ey
fall A0 2 0 skt i
START HA8 k2 STOP 3.@80 HHz
*RB 38.8 kHz VB 1@8 %H:z +5T 1.80R sec

(@) 11:89:39 FER 14, 1598
Eina.au dhu

CATTER @ d
18.00 do/01v [ FA-7{12 JX-Y4NM

POS [PK

i
il
AL

il

\Mﬁh sarsy ##%an b L-m by

ART 438 kH:z STOP 5.@@H HH:z
*RE 38.8 kHz VB 1B8 kH: +57 1.0088 sec

- ESES__




Band: $MH: ~ 10 MHz

B9:56:21 FEB 14, 13948
L td@.88 dBul

*ATIEN @ d
18.88 da-/{[v FR-7112 QFF

PGS PX

\

\r\. AN /\ AN \

VIRV IVARY VI

W'l '

STAART  5.00@ MHz STOP 19.949 HH:
*RB 1@@ kHz sUB 308 kH: »3T 1.099 sec

18:06:55 FEB 14, 1998
AL 138 88 dBuv

WATTEY d d
19.@8% dB/Q1v FR-7112 97-BY

POS {PK

AV ERA L

P

T e, W WY

W

STRRT 5.0@4 YH:z STOP 12.08H HH2
*RB 108 kHz *YB 380 kH: «57 1.908 sec

18:18:19 FE3 14, 1998
AL 123.08 dBuy

RATTER B d
16,98 dB/01V FR-7112 TJX-4BKH

POS |PK

AN WA Tl

b v
START 5.000 HH: STOP 18.06@ Hiz
A8 180 kHz «YB 308 kH: +57 1.008 sec

_67-



Rand: 1oMHE ~ 30+Hz

@ 12:44:24 FEB 14, 1538
L1

g2.648 duV
RRTTEN d d
\B. 68 dBsf1V FR-7112 QFF
P05 PK
STV v BT T e s phigh by g A bbbk Szl
START 19.88 HH: STOP 33.2H HHz
*R8 186 kH:z «J8 388 kH: «ST 1.082 sec

12:43:@4 FEB 14, 1998

L 10@.08 dBuY
mATIEN & d
10.04 d48/01y FR-71t2 9T-8Y
PQs [PK
|
PP TR SOV L ST STAR) SPD AP "
START 12@.0@ HH:z S10F 34.48 HH:

*AB 188 kHz *UB 320 kH:z 157 1,888 sec

12:46:41 FEB t4, 1398
AL 18@.@3 dBuY

sATTEY @ 4
19.83 d3/01v FR-7112  TX-48NH
PQ§ [PK

N [N
v u'“u__ _L‘_I.All-'l:_.“xlh‘

ke

(i b 4

i b sl by, hagsarbidl

'y I ¥y

STRAT 18.78 HH:
*A0 188 kH U3 380 kHz

- E5E5 -

STOP 36.9d MRz
«5T7 1.88@8 sec



Band - 30MHz ~ s00MH2

(3] 14:89:59 JAN 12, 1998
AL 1808.6@ dBuV

SATTEN 13 18
10.82 dB/0L1v FR-7112 (FF

POS [PK

L |
ot WAL Y

STAAT 30.19@ MH: STOP 16@.¢4 NH:z
*RB 308 kH: U8 388 kHz *ST 1.0888 sec

(2] 14:28:48 JAN 18, 1998
AL 108.2@ dBuV
“ATTEd 18 gB

19.88 dB/0IV FR-7112 9r-3Y

POS |PX

A e i FTO N N FTVPNT. WP J._jL .._.J
gty Pr e .

START 30.86 Mhz STOP 10@.08@ MH:z
*AB 388 kHz *UB 39¢ kHz +5T 1.888 sec

(@3] 14:11:86 JAN 18, 19398
RL 1@9.88 dBuY
~ATTEN 12 4B

19.89 48701V FR-7142 TX-HBNL

P0OS PK

T AU R TR U ASUTTSY SNy A xl.J .AI‘-MJ! mJ

START 3@.87 nhz STOP 180.88 fH:z
*AB 38 kH:z *UB 388 kHz =5T 1,988 sec

- ESE} —_



Banad: s00MHz ~300HHz2

14:36:23 JAN 18, 1398
RL 18@.88 dBul
ATTER 14 g8

10.8§ dB/G1V | FR-7{12 (QFF

PGS IPK

STRRT 18@.8 MH:z STOP 3HB.8 MHz
*RB 380 kiz *VB 380 khz *ST 1.868 sec

@) 14:39:25 JAN 1@, 193§
AL_:09.68 dBuv

SATTER 10 g8
10.88 B/0IV | FR-7l1p q7-BY

POS iPK

|
HRTEE)
T L.n__ Jr-.f l.J LIJ pitneed tln o, b Waad
START 19@.9 fH: STOP 348.¢ NMHz
*RB 3B@ kiz +U8 388 kHz »ST 1.089 sec
14:41:55 JAN 18, 1998
RL 16@@.88 d8yV
*ATTER 16 48
12.98 dB/QIV FR-7112  TX-48M
POS PK

ki d b o ‘JJU\_‘M‘_“;‘ 1 " AJ

START 1099 HA:z

5TOP 388.@ HH:z
“RAB 380 kHz *UB 388 kH:z

»S5T 1,008 sec

-70 —



Band: 300MHz ~ [GHz

(@3) t5:48:53 JAN 13, 1338
RL_19@.088 dBuV
LATTEY 1@ g8
18.88 dB/OIV FR-7112 GFF
POS [PK
WL V0 A, A ]l | VT P WMM
START 3@4.@ fH:z STOP 1.8Y98 @ GHz
+RB 388 kH:z +UB 388 kH: <57 1.080 sec
15:96:11 JAN 1§, 1338
AL 1d@@.28 dBuY
“ATTEN 19 d8
19.08¢ dg/qiv FR-7112 4T-BY
POS PK
A E !’! P Ml ‘.ﬂ:ﬁL—JMJ"‘ﬂM w Tk L
START 38@.% MHz STOP 1.89¢ @ GH:
+RB 38@ kHz +UB 388 kHz *ST 1.290 sec

15:48:49 JAN 18, 13399
AL 108.88 dBul

ATTEN 18 dB
1@.94d dBs0OIV FR-7112  TX-4BNM
POS PK
TR M—JLAJ i ey JW A
START J@d.d mnH: STOP 1.980 @ Gh:
«RE 18 kH: =UB 388 kha «57 1,880 sec

_.‘7 | —



Band: HkHz ~u foicHz (Limil at INM -0 LV m

= -.Ltkfgixzvjé" )
[_@] $1:31:57 FEB 14, 1393

iL 198,08 dBuy
RATTER @ d

10.8q de/01v FR-7

12 gqFF

POS |PK

MAW W T Wy,

TR v T (W

START  tY4.d kHz STOP 498.8 kH:z
*AB 3.88 kHz  +UB 1@.8 kH:

o5T 1,089 sec
@ 14:35:81 FEB 14, 1998
L i

REF.
18,28 _dBuy ) BT,
SATTER 8 o 26 dBuT/n
1888 do/0iv | FR-7{1e gr-py
P05 X

—

. Ay
Mmmwwmw -

At
Calah e in Lok B

START 14.B kHz

ST0P 990.8 KAz
+RB 3.88 kHz  sUB 18.9 kH: 157 1,000 szc
g@] 11:37:47 FEB 14, 1998 REF.
(_108.88 dBuY
CATTER @ df —284BuV/m
t9.89 dB/01V | FR-7112 1X-4BNH

POS |PK

TV vigrm

START 14.4@ kHz2 §T0P 4300 kHz
*R8 3.8@ kHz VU3 18.8 kH:z 157 1.888 sec

La rpn
LA AL

Liaho 1y

_72._



RBand: ufokHs ~ EMH: (Limil at TAN.M= 0. 1V/m = -20dBu V/M)

(@@) 11:04:37 F£3 14, 1998
AL 123.83 dBuV

ATTEN @ dB
18.80 dg/QIv FR-71t2 (QFF

POS PX

A

1l
il

¥
il
il

\

START 490 WAz STOP 5,408 Th:
‘RB 30.8 kH:  s¥B 182 kH: «ST {.090 sec
11:96:56 FEQ {4, 1998 REF. (dBuV/m)
L 189.88 dBuy 100 -ixd=-28& (0 £MHZ)
CATTER 2~dB 100- P6= & ( 3MHz )
18.88_df/QT~ { FR-7112 dr-BY S 100 38+ 3 ( eAHE)
A = 48T,
- 2048uN/m
it
v
\MA AP T ek -A bt
START 050 KAz STUF 5,800 Az
‘RB 38.0 kHz  *UB 180 kHz ST 1.282 sec
79) 11:29:39 FE3 14, 1998 REF. (dBuV /")
1aa.aa dBuy 100~ /2 d=-24 (0 £MHE)
FATTER /00~ £& = 4 ( 3IMHz)
18.09 dB/0T¥~ | FR-7{12 {X-48N b 00~ 837 1ol eHHE)
\ \
S l\
A F\ — -~ 2042.Vim

.
"1
——
| ——+

alpa Ll g ) MAgi al .LA .A I L
ML Lt d Ny

iy gy

=+

START 4998 kHz STOF 9.492 HHz
fB 39.8 kHz V8 100 kH:z 257 1.%92Q sec

_73_



Band: EMHa o 1oMHs (Limid at INM. = 01 sV = - 20,486V )

@]GB:SE:EL FER 14, 1998
L 1

28,80 dBuy
FPATTEN @ d [
19.88_dasqly FR-72112  OFF
P05 PR
4\
\m. AN AN \

IIVIRMAYWARV VIRV &R
WAY

START 5.90@ fH: STOF 13,299 Az
*RB 188 kHz  sUB 38@ kHz 1ST 1,088 sec
{@ 18:86:55 FEB 1%, 1998 REF. (dBaV/rt)
[ 120,88 dBuy 100-88=/2 ($MH2 D
FATTER @ 4 Y
13.88 dasfiv | FR-7112 dr-8y 00 =33=17 (7111 )
FOS[PK | /00— 782> 0MHz2 >
- 2048 /m
NE
N (\\p”" *;fr\ b hw/q‘”m
AW AW
LT Y4 ‘
START 5. 000 MHz STOF 12.098 HHz
RB 108 kHz  +UB 248 kH: +$T 1.888 sec
18:18:19 FEQ 14, 1598 REF. (dBuV /)
g’fréﬂﬂé% dBuV 100~ FF=tt (EMH2 D
d [00-33217 9 HHz )
18,90 d8sq1v [ FR-7013  Tx-uANM i /0078 = 2 (/orHe )
—
——T" 1 |
m - 20dBAT/m

AR AN A W A YA

START 5.080 HH: STCP 1@.0@@ HHz
«AF 182 kH: 1UB 3B@ kH: «5T 1,808 sec

- 74 -



Band: 10 MH7 ~ 30MHz (Limil at [N.M.= 2. (sT/n =-20dBuT/m)

12:48:84 FE3 14, 1398
[ 188.08 dBuY

WATTEN ¢ d
i8.89 dBs0lv FR-7112 dFF

POS [PK

=

. —

ol e M n U IR P S Maldayreidl
SYART 10.88 Af: STOP 36,40 ARz
RO 100 kHz  sVB 308 kH: +ST 1.0008 sec
12:43:94 FEB 14, 1398 REF. (dBSN/m)
F?E:]Téiﬂéag 2R 100 - 98=a>(10MHz )
18.89 dpsqiv | FR-7{42  qr-BY s00 - 70= 30(20MH )
POS [PX 100 - 67 32C30HHR)
e e
A —30dBV/m
M#_f_.:_ _—.j‘.,h. _._L__A‘ I_lr.L.jl JLA..“ r.,‘f.",,. "
STERT 18,80 FHz STOF 39.80 Nh:
sRE 188 kHz  sUB 30B kH: ST 1.808 sec
12:46:491 FEB 14, 1898 EF. (4B
L 108,00 ¢BuY op—75 = F “;W")
ERTTER § ¢ 78 = 22-(soMHz)
10.88 d8s01v [ FR-7112  WX-4BNM 100 - 792 30 (20HH)
POSTPK | /00 - 672 33 (30/MHZ)
e e |
-204BVIn
Ay W WS e, '1_“..‘1. IPFRIEA T L o ybdig " ‘.__.j_:.‘
SYRRT 18,08 AHz- STOP 30,80 ARz
JRE 106 kHz  *U8 3080 ki: <57 1.898 sec

-75-



Band: 30MHe ~ 100HMHE ((imit AT INM. =0.3uT fm = -10. 3484V /m)

14:89:53 JAN 18, 1998
AL 18@.82 dBuY
FATTEY 1@ 4B

13.88 dB-Q1V FR-7112  OFF

POS |PK

— MnmeJu

START  38.d@ HHz STOP 19d.080 MH:
*R8 388 kH:z *UB 388 kHz *ST 1.888 sec

[@) 14:@8:48 JAN 18, 1398

2 REF(&’BMV/M)
AL 109.98 dBuV 0t /-
CATTER 18 48 100-61=37
16.%8 dBs/0IV FR-7112 9T-BY
POS IPK
- 0. 5dBu TV
A \
SV IFN W LY e J:i! g Lyl L.JL AAMI J
START 30.88 NH: STOP 188.88 MH:z
*AB 383 kHz *UB 388 kHz *ST 1.883 sec
I:ﬁ@I {4:11:86 J&n 18, 199§
L_18@.88 dByU
+ATTER 14 dB
i8.98 dB/OIY FR-711d_ T%-48Nh
POS (PK
< o | /0.5 dBwN /m
] ;
bt L Lk g ot La bt fe sty | a'lJ Al AaJ
START 30.9d HHz

5TOP 16Q.88 MRz
*R3 388 kH:z *UB 3868 kHz *ST 1.800 sec

-76 -



Band : 100MHz ~300MHz (Limil ad IN.M =) oV/n = 08UV /m )

(@) 14:36:23 JAN 1@, 1398
RL_128.08 dBuy

FATTER 18 g8
18,88 <601V | FR-7}13 QFF

POS |PK

START 1@@.8 MHz

STOP 386.0 HHz
*RB 308 kH:z «UB 388 kH:z +5T 1.880 sec

[@3) 14:33:25 JAN 18, 1396

) 7
RL 190,88 dBuy oo _éfffjfaf‘ /n)
CATTEK 14 48
18.8¢ d8/glv | FR-7[12 d47-BY
FOS PK
| odruVin
I I Il W ALL COMPONENTS ABOVE
J | THE LiMIT ARE FRoM Ex-
pr e L.n__ J.V-.r. LJ LJ el L ol gt A

ERUAL ABISE DR SIGHALS,
NOT TFRoH RADAR .

START  168.9 HH:

STOP 3d8.9 MHz
*RB 389 kH: +UB 300 kHz

*57 1.808 sec

14:91:55 JAN 12, 1998

Rl 188.29 dBul REF-(dBLV /)
CATTER 18 48

I00 —£0 s 40
16.84 48/0[V FR-7112 TX-48NM
POS IPK
ﬁ 0AB T /.

TIEY PO PYOP R 9 BV TVRY § ]..ﬂj .‘J

START 104.1 tHz STOP 3d@.9 HH:
*RB 380 kH: *UB 388 kHz *$7 1.008 sec

—_ 7 7 —



Band: 300MHz ~ 161z (LimiZd at INH. =36V /im=F$dBuV/n )

@ﬁﬂ 15:48:53 JAN 1@, 1998

AL_19@.0889 dBuV

*RITEN 1@ 4B [

18,88 d8/Giv FR-7112 (QFF

POS PK
iy e A, Ay h Ll " Luﬁ Ladsdion
START 30@.8 MHz ST0P 1.8@@ @ GHz
«AE 8@ kHz +JB 380 kH: «5T 1,088 sec
19:46:11  JAN 1@, 1998

RL 1@@.88 dBuV

REF. CdBuV/in)

-HTTEg 1A 48
18.88 dBs0]V

FR-7112 §T-BY

100-§84=40.8

POS [PK

9. § dB VAt

START 3d8.4 fHz

*AB 328 kH:z

(B3] 15:48:48

«UB 388 kHz

JAN 1@, 1338

RL 18@.88 dByY

STOP 1.888 2 GHz
+57 1.008 sec

REF.( 48V /)

"ATTEH 18 dB
19.88 dBs0OLV

FR-7112  Tx-48NH

100 - £f¢ = ¢0.§

POS |PK

0.5dBMV/m

B Loy oo

STAAT 308.8 MH:

*R3 388 kH:

U8 JBE kH:

-7 ES —

STOP 1.8@@ @ GH:
«S7 1.0@8 sec



Band: 1aicHe ~ «04He (2 imil at s meler = -3/ &8 m)

14:56:37 FEB 14, 1338
RL

2.88 dBa
RATTER @ dE ;
P RN ] Juv 1V Lk BT 1L A* L) PUS PK
VAL
v LN
START 19.0 Mz STOF 990.0 khz
sRE 3.28 kHz  +UB 1@.8 kHz +ST 1.888 sec
11:59:15 FE8 14, 1988
RL 8.88 d8a
CATTER @ od |

POS 1PK

b
Ll % f\ N -/ ABm

START 14.8 kHz STOP 952.8 kHz
*RB 3.8@ kH: +UB 10.8 kHz +ST 1,808 sec

[%@] 12:083:22 FEB 14, 1994
L@

g2 dfm

PATTEN @ dH

A 0. L0 OUT [ + Ik 1 1L A T PUS PK
N “t

ok ﬂ { n Il ) 'B/Q/BpL

W MW .

STRAT 14.8 k2 5T 4968.3 H:

*Af 1,88 kH:z «UB 18.8 kH:z «57 1.6899 sec

_79 -



Band~ #50kHz ~ cMHz { Limdil At 2meler = -3/ dbm )

@] 11:18:44 FEB {4, 1338
3

HTTEl 8 dd
a1 F—HHe F

Pas |PX

\ A
\"WWW ehiraant, \-dM!\U\*

STAR 454 YH: STOP 3.d@88 HHz
sR8 3B.8 %Hz +UB 8@ kH:z +57 1.88Q sec
@] 11:23:47 FEB 14, 1384
A.08 gBm
HTTE‘ andngil ik o i & Y B | . 1Y
u Sud LIV Y L L L ol PBS PK
il
i
AL
A ~31dBm
| AT P YWY W N Y e
START Y9@ kH: STOF 5.8@8 HHz
*RE 38.8 kHz *UB 1@8 kH:z «5T {.0888 sec
@] 11:26:38 FER 14, 1998
L 8.00 dia
HTTEi @ di
e F—F TN
pos {PK

b
T
T
H" -B/C{BM
Wby B N P
TRT W90 KMz STOP 3,008 ARz
AR 38.8 kHr U 10D kH: «ST 1.008 sec

_.80_



Band: $HHz ~ 10MHs (Limil at 2melon ==/ dBm

@] 12:49@:33 FEB 14, 1398
L _0.88 dBn
*ATTEN @ df

s T |
Uy

il S
T

Lyt
farl

D010
LR A

POS PK

B VI POCA T

START 5.@@@ MHz STOP 10.088 HH:z
*RB 188 kHz U3 388 kHz +57 1.808 sac

10:46:34 FEB 1%, 1998

AL B.09 dfin
*ATTEN ﬂndE’
o Uiy T 1T T LT * i o PDS PK
fa) o
SRR VAIN TN
\“J/\ .L/ .MJ _ 2,/5/3”‘
START 5.08Q HH: STOP 10,848 HH:
«AB 188 kH:z 1UB 308 kH:z +57 1.%99 sec
@] 1@:58:42 FEA 14, 1998
L @.B@ dBm
'HETE! a dE'
PR a7 v LRSS Fa [a3 Ty PUS PK
f’\ Fal A
A VAUV
WA -3/ dBm
TART 5.884 HHz TOF 10.089 MH:z
«AB 189 kH: B 308 kH: +57 1,908 sec

._8l__



Bdﬂ A /ﬁﬂﬁ£w30ﬂﬁz (Z,('/;(,{‘L[ 2t 2aeler

12:52:57 FEB 14, 1998
RL 0.88 dga
“ATTER @ dt

a0 A0
1U. U uuTyg

= ’Q/Q/BM )

11
v

i)
ol
-+
.
¥
iy
ail

POS PK

PrOTE, | [OTa |

Al bigmld

START 18,88 HH:z STUF 32,89 WH:z
*RE 18@ kH2 *UB 388 kH: *$T 1.800 sec

[@ 13:81:22 FE8 14, 1998
L B.8@ dia
"RTTEH

dd
i0 0 L
E 5. JTL2) 7

Q- =

n 14
1) TV

=l
-

POS PK

Y e i AT

pocour e -8/ o Bt

START 1@.08@ MKz STOP 3@.82 HH:z
*RB 1B@ kH: «UB 308 kH: 157 1,888 sec

L_R@] 13:86:38 FE8 {4, 1998
LA

B8 dBm
#ATTEN @ dE
3B —R—-4 F—UGHE—
POS |PX
e s e SR - ——-1Y
5TAR 13.B8 HH:z STOP 39.92 HH:
sRB 109 %H: «YB 308 kHz

»57 1.088 sec

— E} 2 —_



and: 30MH: ~ 00MHz (Limi? at 2metor - 2/ d8m )

14:14:34  JRN 18, 1398
AL 8.68 dBm
CRTTER 10 JB
18.30 dB/0Iv | FR-7012 dFF

P3s |PK

—

|
R SO PP NPOUL TR | WOUT VY | VA7 W PV 7. S WL

START  30.8E@ HHz STOP 1Pd.H@ iHz
*AB 388 kHz *UB 388 kH: +ST7 1.980 sec

14:18:56 JAN 1@, 1933
AL 2.08 dBn

RATTER 1B 4B
t0.88 d8/dIv | rA-7]12 g7-BY

P0S |PK

—

JPTPg N PRYY SO

|

¥

]
3
3

START 32.@@ MH:z STQP

88,08 [hz
*RB 388 kHz =U8 388 kH:

»ST 1,088 sec

14:21:22 JAN 18, 1398
AL .88 dBm
RATTE} 18 dB

16.88 4B/01V FR-7112  TX-HaMM

POS |FK

! |

FSORS UR Y PPY WT POV T LT o . AL

STRRT 32.8@ FH:z STOP 140.82 fH:z
*RB 38@ kHz *VB 369 kHz +ST 1,882 sec

— 65:3 —



Band: 100 MHz ~ 300MHy (limit At ~meler - -&rdk, )

@ 14:27:84 JAN 10, {998
L 2.88 dBm

CATTER 18 48
tp.98 d8-01v | FR-71t2 dFf

PFQS |PK
| ) |1
IO ARSI W DLV WL A A L]
START 19¢.9 MRz STOP 308.2 MRz
JfB 368 kHz U8B 388 kHz +ST 1.889 sec
[@3) 14:29:48 JaN 18, 193§
AL 8,90 dBm
FATTER 1@ dB
18,08 d8/0iv_ FR-7]12 4T-BY

POS |PK

; - 610(Bm
|
gl i
START 1PB.¢ NH:z STOP 36@.8 HHz
*AB 388 kH: *UB 368 kHz »ST 1,880 sec
(3] 14:32:48 JAN 18, 1998
8.08 dBm
ATTEN 1@ 4B
10.88@ dB/0LV FR-7112 1X-48NH
P05 IPK
i - 6/dBM
| , i
L**L..':l"‘.“ | w daipfpritdpapteenotd [ ki
START 18@.9 HAo: STOP J@F.9 HHz
*RAB 300 kH: +UB 308 WH:z +5T 1.08Q sec

_84_



Band: 300MHz ~ i16H2 (Limid a1 2melen 5 g AA B )

(B3) 15:58:25 JAM 1B, 1998

AL @.8A dBm
FATTER 18 48 l |
18.88 d8/01v FR-7112 GFF
POS PK
h
| !Hl L Il
Ry i Ak | " i ]—D]]’rﬂ,l_‘ e
START 3@8.9 fiHz STOP 1.882 @ GHz
*RB 388 kH: UB 308 ihz *ST 1.408 sec
@ 16:81:@3 JAN 18, 1998
AL 2.A¢ dBm
ﬁﬂTTE? 18 dB
18.88 dB/QIv FR-7112 4r-BY
P05 PK
-8/ dBm
N
i ll] !
v o PR NG TN PPV RSV ) Y NN S
START J@@.8 MH:z STOP 1.4d88 B GHz
*RE 308 kH: VB 388 kH: *5T 1.889 sec
16:83:25 JAN 1@, 1398
Rl @.88 dBa
“ATTEHR 18 dB
19.88 43,01V FR-7112  T%-YBNM
0S8 iPK
- ¢/ dBm
] m )
_“’lL- Jw_;.‘__ Al .rh yiP™m ™ w\ raurip il
START J08.@ HH: ST0P 1.94@d 8 CH:

*RB 38@ kH: ~VB 388 kH: «57 1,888 sec

— Eﬂa._
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