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STANDARD TEST CONDITIONS
and

ENGINEERING BRRACTICES

Except as noted herein, the following conditions and procedure

were observed during the testing:

ROOM TEMPERATURE =25+57C
ROOM HUMIDITY =20-50%

Prior to testing, the E.U.T. was tuned up in accordance with
the manufacturer's alignment procedures. All external gain
controls were maintained at the position of maximum and/or

optimum gain throughout the testing,

MEASUREMENT DATA, unless otherwise noted, are WORST CASE

measurements.
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RF POWEER COUTPUT {(2.985]

Type of Transmission:
Type of Modulation:
Fregquency Band;

Fregquency Source:

Pulse Rate:

Pulzse Width:

TEST EQUIPMENT

FExhibit 1

PON
Pulse

3445 MHz £ 2{ MBz

Fixed Cavity Resonator
580 Hz to 1800 Hz, Selectable
a& a tuncticn of Range
0.12 us to 0.8 us, Selectable

as a functicn of Range

Eguipment Manufacturer Model
1. X-Band Directicnal Coupler Hewlett-Packard X7H2D
2. Variable Attenuator Hewlett-Packard xi382a
3. Power Meter Hewlett-Packard 432A
4. Crystal Detector Hewlett-Packard 423B
5. Oscilloscope IWATS0O ELECTRIC 55-5121R
& . Freguency Counter ANRITSU MF&3Aa
Y. X-Band Dummy Load NIHON KOSHUHA WDLO95
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Fxhibit 1

TEST PROCEDUIRE

The Marine Radar is capable of generating the following pulses:

120ms X 1BO0HEZ, I00ns X 1200Hz, 0.8 X 580H=z

The Power output for esach of these combinations was measured by using the

following procedure:

{1y Set up the equipment as shown in Fig.l.
(2] Record reading of Power Moter.
{3)] C(Calculate mean puwer acoording to attenuation.

{4} Measure and record pulse width and P.R.F. by using oscilloscope and
frequency counter.

{5} Caluculate peak power as followse:
Pg = Pp A(Fr x T}

Py Pealk DPower, Pm - Mean Power, Fr : P.E.F.

T : Pulse Width, * P R.F. . Pulse Repetition Frequency



Exhibit 1

TEST RESULT

Transmit Measured Measured Measured Caluculated
Pulse Mean Power Pusle Width P.R.F Peak Power
Width and

F.R.F

.12 us 0.3 W §.125 os 1808 H= 1.33 EW
1300 H=

0.3 us 0.6 W .31 us 1169 Hz 1.65 KW
1200 Hz

0.8 us 0.9 W 0.8 us 580 Hz 1.93 KW

280 Hz



MODUTATION CHARACTHHEISITICS

Exhibit 2

{2.987]

Tyvpe of Transmission:
Type of Modulation:
Fraegquency Band:
Freguency Source:

Pulse Rate:

Fulse Width:

PON

Pulse

9445 MHz + 30MHz
Fixed Cavity Resonator
580 to 1800 Hz, Selectahle
as a function of Range
.12 us to 0.8 us, Selectable

as a function of Range

TEST E ENT

Egquipment Manufacturer
1. X-Band Directicnal Coupler Hewlett-Fackard
2. Variable Attenuator Hewlett-Packard
3. Power Meter Hewlett-Packard

Crystal Detector

Oscilloscope

o .

Frequency Counter

7. HX-Band Dummy Load

Hewlett-Packard
TWATETD ELECTRIC
ANRITST

WIHON KOSHUHA

Model
X752D
X3d2a
432A
4238
55-5121B
MFG3A

WDLO95



Exhibit 2

TEST PROCERURER

The Marine Radar is capable of generating the follewing pulses:

¢.12 us x 1800 Rz, 0.3 us x 1200 Hz, .8 us » RBO He

The Modulation characteristics for cach of these combinations was measured by

using the following procedure;

(1ly 3et up the egquipment as shown in Fig.1.

{4} Obtain a convenient display on the oscilloscope and adjust peak to the
suitable cursor line.

(3) Decrease variable attenuator 3 dB, and measure the pulse width at the
cursor line.

{4) Photograph the oscilloscope display.

(3) Note and record the Frequency Readout of the counter as "Pulse Repetition

Freguency®.



Exhibit 2

TEST RESULT

Modulation Characteristies

{Detected Pusle)

1y Shorli Pulse photo-1
S50 ns/div.
Pulzse width (-3 dB} = 125 ns

Pulee repention Frequency - 1508 Hz

'Y




Exhibit 2

TEST EBESULT

Modulation Characteristics
{betected Puzle}

{1l) Middle Pulsze photo-2
100 ns/sdiv.

Pulse width (-3 dB) = 310 ns

Pulse repention Freguency = 1169 Hz

||II||1|||
' '




Exhibilt 2

TEST HESULT

Modulation Characterisllics
{Petected Pusle)

{1y Long Pulse

Fulse width (-3 dB) = B00Q n=

Pulse repention Frequency =

580 Hg

-10 -

photo-3

200

ns div.



Exhibit 3

OCCUPIRD BANDWIDTH (2.989)

Iype ot Transmission: PON

Type 0of Modulation: Pulse

Fregquency Band: 9445 MHz % 30 MH=z

Frequency Source: Fixed Cavity Resopnator

Pulsc Rate: 380 to 1800 Hz, Selectable as a function of Range
Pulse Width: 0.12 us to 0.8 us, Selectable as a function of Range

TEST ERUTPMENT

Eaquipment Manufacturer Model
1. X-Band Directional Coupler RHewlett-Packard X752D
2. variable Attenuator Hewlett-Packard X382A
3. X-Band Dummy Load NIHON KOSHUHA WDLOS5
4. Spectrum Analyzer Anritsu MS710C

-11 -
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Exhibit 3

TEST PROCEDRURE

The Marine Radar is capable of generating the {ollowing pulses:

120 ns > 1800 Hz, 300 ns *X 1200 Hz, 800 ns X H80 H=z

The occupied bandwidth for each of these combinaticns was mesasured by

using the following proedure:

{1} Connect the equipment as shown in Fig.3.

{2} 2djust center frequency, span rcifcreonce level of spectrum analyzer

and attenuator if necessary, such that the display nearly fills the

S5CrecQsrl.

{3} Mcasure and record spectrum and bandwidth

The bandwidth is calculated so that the total powers lower than the
lowest fregquency in the bandwidth aod higher thanm the highest

frequency in the bandwidth cccupy 0.5% of the transmitted total

power respectivelwy,



Exhibit 3

TEST ERESULT

Transmission Spectrum of 120 ns X 1800 Hz

Fro 3.4582GHT SPaZ0.0MMy/ RL:+ B 4B 18407 L-

Center frequency H 9. 4502GHZ
Frequency span : 20.0 MHz/div.
Level : 14 dBR/Adiv.
Resolution band width : 1 Mllzdiv.
Video band width : 1 MBz,/div.
Sweep time : 1 sec/div.
Occupied band width : 68.9 MHz

-14-



Exhibit 3

TEST EESULT

T'ransmission Spectrum of 300 nz X 1200 Hz

34.80MH: + D.SdE
I.345TGH: SPU1R.BMMI/ RL:+ 0 dBe D4R (-

Do+ 14, 8PHH:

Center freguency : O.4457EHz
Frequency span : 10.0 MHz/div.
Lavel : 10 AB/div.
Rescolution bhand width : 300 kHzAdiv.
Videc bkand width : 300 kHr/div.
Sweep time : 1 scc/div.
QOccupied band width 4 34.8 MHz

- 15



Exhibit 3

TEST HESUILT

Trahsmission Spectrum of 800 ns X 580 Uz

At 106NN - T.0D

o 3 44000H1 SP13.06MHTS RLi% @ 4B 104 -

#ﬁﬂﬂ#*ﬂﬂal'

k

g
-‘r‘\ﬂ'.

Center fregquency
Frequency span

Level

Resolution band width
Video band width

Sweep timae

Qccupied band width

A

%

-

. -
Lk FIY IS
-

9.4422GH=z
3.0 MHz/div.
10 dB/div.
100 kHz/div.
300 kHez/div.

1 =zec/div.

12.6 MH=z

-6 -



TEST RESULT

Fulse

120 ns A 1HO0O Hz
N ns X 1200 Hz
BOD ns X 580 Hz

Exhibit 3

-17-

Bandwidth

68.8 MHz
34 .8 MHz

12.6 MHzx



Exhibit 4

SPURIOUS EMTISSTON AT ANTENNA TEEMINAL (2.991)

Type of Transmission: PON

Type of Mcodulation: Pulse

Freguency Band: 9445 MHz *+ 30MHz

Freguency Source: Fixed cavity resonator

'ulse Rate: 380 Hz to 1BOO Hz, Selectable as a funetion of Range

TEST EQUIPMENT

Eguipment Manufacture Model
1. Directional Coupler Hewlett-Packard X752D
2. Variable Attenuator Hewlrtt-Packard X3824
3. Spectrum Analyzer hnritsu M3710C

- 18 -



Exhibit 4

TEST PROCEDUEE

The Marine Radar is capable if generating the following pule:

120 nz * 1800 H-, 300 ns X 1200 Hz, g00 ns A 530 H7

The spuricus emissicon at the antenna terminal for each of Lhese combinations

were measured by using the following procedure:

{1} Seil up the sguipment as shown in Fig. 2

{2) AL [irsL, the 0 dB reference level for the main Pulse was estabilished.

{3} The gpectrum was seached over the range 0 to 23 GHz using spectrum

analyzer.

NOTE

{2y The PCC limit is calculated as follows:

Spurious limit {(L)}=43 -~ 10 Log P, in dB below the transmitter output

power, where P is the mean power output in watts {(See Exhibit 1).

-19 -



Exhibit 4

TEST RESULT

9445 MHzZ 0 dE
2nd -85 dR

All other spuricus and harmonics up to 23 GHz were found to be than

-70dE below maxmum mean power, andfor 20 4B below limit.

Tmit: -(42 + 10 log 0.9y = -42_58dR

mean power:0.9 watts at 0.8 us X 580 HzZ.

- 20 -



SPRIOUS EMTSSTONS FIELD

Exhibit 5

STRENGTH (2.9893)

Type of Transmission:
Type of Modulation:
Fraguency Band:
Freguency Soerce:

Pulse Rate:

TEST EQUIPMENT

Equipment Manufacture

1. EMI Measuring system Anritsa

2. Antenna{ld kHz — 30 MHz) ATL TECH

3. antennad 3l MHr — 200 MHZ) EMC0

4. aAntenna{200 MHz -~ 1 GHz) EHCO

a3, antennad¢l GHe ~ 23 GHz) EMCO

£, Spectrum analvzer Anritsu

T Mains Network anritsu

BON
Fulse
9445 MH? T+ 30 MHz

Fixed cavity resonator

580 Hz to 1800 Hz, Selectable

- 21 -

a5 a function of range

Model

ME2601A

95014~-1

3104 fBiconicaly

3164 (Log-Periaodic)
31153({Duble Rdged Guide)
MS710C

MN424E



Exhibit 5

CARTIBRATION

A1l test eguipment is calibrated and maintained by Anritsu Test Equipment

scection.

TEST PROCEDURE

The Marine Radar is capable of generating the following pulses:
120 ne X 1800 Hz, 300 ns X 1200 Hz, 800 ns X S80 Hz
The spuricus cmissions field strength for each of these combination was

measured using following procedure.

{1}y Set up the equipment as shown in Fig.3.

{2) Using the automatic EMI Measuring System, measure and record the gpurious
radiated emissions from 10 kHz to 1 GHZ. The computer in the Measuring
system program avtomatically adds antenna factors and cable losses to the
raw voltage measurements to cobtain field strength units,

(3) Set up the eguipment as shown in FPig.4.

{4) Measure and record spuricous radiated emissions from 1 GHz to 18GH=z
{(antenna limit). Observe and note any emissions from 1GHz to23 CHzZ.

{5} Calculate the field strength of spricus emissions from 1 GHz to 18 GHz by
add in antenna factor (including cable loss) to the observed reading.

{6) Set up the egquipment as shown in Fig.5.

(7) Using the automatic EMI Measuring system, measure and record terminal

interference voltage from 10 kHz to 30 MHz.

Note
Spurious emission limit is calculated as follows:
Limit (L) = 43 +10 log P, in dB below the fundamental field strength ,where

P is the mean power output in watts {(See Exhibit 13

Limit: -{43 + 10 log $.9) = -42.5dB

mean power:0.% watts at 0.8 us X 580 Hz

_22 .
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Exhibit &
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Exhibit 5
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Exhibit &

FREQUENCY STABTLITY {2 9495%)

Type of lransmissicn: PON

Type of Modulation: Pulse

Frequency Band: 9445 MHz * 30 MH=

Fulse Rate: 580 Hz to 1800 Hz, Sclectable as a function of range
ilse Width: 0.12 us to 0.8 us, Selectable as a funclion i1f Range

TEST EQUIEFMENT

Egquipment Manufacturer Model
1. Temperature Chamber BeslLhel CLH-P
2. Directional Coupler Hewleott-Packard X752D
1. Resonate Cavity Hewlett-Packard A3520

{frequency meter)

4. X-Band Dummy Load NIHOWN EKOSHUHA WDLO95
5. ¥Variable Attenuator Hewlett-Packard Xig2a
6. R.F. Power neter Hewlett-Packard 43238

-3} -



Fxhibit &

LIEST PROCEDURE

The Marine Radar is capable of generating the following pulses:

0.12 us » 1800 Hz, 0.3 us x 1200 Hz, 0.8 us x 580 Hz

The circuttry of the Radar contains a key-inhibit timer thal prevents
transmission unit the magnetron has warmed-up for 2 minutes. Consequently, all

data are taken after the 2 minutes warmed-up.

{1} Set up Lhe equipment Ln the temperature chambor as shown in Fig.6.
Set the chamber to -20T and allow Lhe equipment to stabulize.

(<) Turn the egquipment on and measure the transmitted frequency using the
resonate cavity frequency meter. Measure each the pulse types at one minute
intervals until unit stability is acheved or 10 minutes have elapsed,
whichever is longer.

{3) Increase the chamber temperature by 10T and repeat step 1 and 2.

Continue in 10T increments until 50T has been achieved,

(4} Measure the output frequency at room ambient temperature following voltages
applied te the power input.
12V input: Apply 10.2V and 13.8v
24Y input: apply 20.4Y and 27 .6V

(3) Calculate test frequency limits from the followings;

The frequency of the principal emission must not bu nearer to the edge of
the autohorized band than 1.5/t in MHz, (where t is the shortest pulse used,
in micre second).

t - 8.12us{nominal)

1.5/t = 12.75 MH=

Band Limit = 9.300000 to 9. 500000 GH=z

Emission Limit =9.312500 to 9.487500 GHz

-3 -
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Exhibit &

TEST DATA

Temperature Stabilitv

FPulsc Type 120 ns X 1800 Hz 300 ns X 1200 Hz 80O ns X 5B0 H=z
Fregqurncy(GHz S Initizl/Final Initial/Final Initial /Final

Temperature T

- 20 5.455/9.4861 89.455/9,453 9.452/9.450
-10 9.4533/9.45% 9.452/9.450 9.449,9.447

0 9.451/9.437 0.450/9. 448 9.447/9.445
+10 9.349/9. 445 9.446/9.446 9.444,9.443
120 2.347/9.443 S.445,9.443 G9_442/9.440
30 9.445/9.441 9.443/9.441 3.440,/9.438
40 3.443/9.439 5.441,/9 438 G.43B8/9.435
+50 9.441/9.437 9.439,9 437 B.435/9 432



Exhibit &

I'EST DATA-Continued

Yoltage Stability

applied Voltage{Vde) Initial Frequency{GHz] Final Freguency{GHz)
140.2 9,447 9.443
12.0 9.447 9.4473
12.8 9,447 g.443
24.0 See note below
27.2 9.447 9.4473
Note: 411 data taken in the 120 ns % 1.8kHz mode.
Note: fnalification at both 12vdc qualifieg the 24vdc input by similarity.
EEE Final reading taken 5 minutes following initial reading.

_ 34 -



