TEST REPORT
MARI NE RADAR
RA773UA



For ewor d

The followng information is being submtted in compliance wth
paragraphs 2.983, 2.985, 2.987, 2.989, 2.991, 2.993 and 2.995 as provided
by part 83 of the FCC Rules and Regulations for Type Acceptance of the
Anritsu Marine Radar, Type RA773UA

Al'l testing was performed by the Anritsu Corporation
At sugi Factory, 1800, Onna, Atsugi-shi, Kanagawa 243- 8555, Japan.



STANDARD TEST CONDI TI ONS
and
ENG NEERI NG PRACTI CES

Except as noted herein, the following conditions and procedure were

observed during the testing:

ROOM TEMPERATURE =255
ROOM HUM DI TY =20-50%

Prior to testing, the E UT. was tuned up in accordance with the
manufacturer's alignment procedures. Al external gain controls were
mai ntai ned at the position of maxi num and/or optimum gain throughout the

testing.

MEASUREMENT DATA, unl ess ot herw se not ed, are WORST CASE
nmeasur enents.
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Exhibit 1
RF POAER OUTPUT (2.985)

Type of Transm ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz 30 Mz

Frequency Source: Fi xed Cavity Resonat or

Pul se Rate: 600 Hz to 2000 Hz, Selectable as a function of
Range

Pul se Wdt h: 0.11 us to 0.8 us, Selectable as a function of
Range

TEST EQUI PMENT

Equi pnent Manuf act ur er Model
1. X-Band Directional Coupl er Hewl et t - Packard X752D
2. Vari abl e Attenuator Hewl ett - Packard X382A
3. Power Meter ANRI TSU ML83A
4. Crystal Detector Hewl et t - Packard 423B
5. Gsci | | oscope TEKTRONI X 2445
6. Frequency neter Hewl et t - Packard X532B
7. X- Band Dummy Load NI HON KOSHUHA WDL095

TEST PROCEDURE
The Marine Radar is capable of generating the foll ow ng pul ses:
110ns 2000Hz, 250ns 1500Hz, 0.8 600Hz

The Power output for each of these conbinations was neasured by

usi ng the foll owi ng procedure:

(1) Set up the equipnent as shown in Fig.1l.
(2) Record reading of Power Meter.
(3) Cal cul ate nmean power according to attenuation.
(4) Measure and record pulse width and P.R F. by using oscilloscope and
frequency counter.
(5) Cal cul ate peak power as follows:
PO = Pm/(Fr x T)
PO : Peak Power, Pm: Mean Power, Fr : P.RF.*
T . Pulse Wdth, * P.RF. : Pulse Repetition

Frequency
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TEST RESULT

Exhibit 1

Transmt Pul se Measur ed Measur ed Measur ed Cal cul at ed
width and P.R F. Mean Power Pul se width P. R F. Peak power
Qut put
110ns2000Hz 0.97W 124. 0nS 2008Hz 3. 90kW
250ns1500Hz 1.53W 243.7nS 1473Hz 4.26kW
800ns600Hz 2.02wW 773.0nS 583Hz 4.48kW



Exhibit 2

MODULATI ON CHARACTERI SITI CS (2. 987)

Type of Transm ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz 30MHz

Frequency Source: Fi xed Cavity Resonat or

Pul se Rate: 600 to 2000 Hz, Selectable as a function of
Range

Pul se Wdt h: 0.11 us to 0.8 us, Selectable as a function of
Range

TEST EQUI PMENT

No o bk Db PE

Equi pnent Manuf act ur er Model
X-Band Directional Coupler Hew ett-Packard X752D
Vari abl e Attenuator Hew et t - Packard X382A
Power Meter ANRI TSU ML83A
Crystal Detector Hewl et t - Packard 423B

Gsci | | oscope TEKTRONI X 2445

Frequency neter Hewl et t - Packard X532B
X- Band Dummy Load NI HON KOSHUHA WDL095

TEST PROCEDURER

The Marine Radar is capable of generating the foll ow ng pul ses:
0.11 us x 2000 Hz, 0.25 us x 1500 Hz, 0.8 us x 600 Hz

The Mbdul ation characteristics for each of these conbinations was

nmeasured by using the foll owi ng procedure:

(1)
(2)

(3)

(4)
(5)

Set up the equi pnment as shown in Fig.1.

otain a convenient display on the oscill oscope and adjust peak to the
sui tabl e cursor line.

Decrease variable attenuator 3 dB, and neasure the pulse width at the
cursor line.

Phot ograph the oscill oscope display.

Note and record the Frequency Readout of the counter as "Pulse

Repetiti on Frequency".



Exhibit 2

TEST RESULT

Modul ati on Characteristics
(Det ected Pul se)

(1) Short Pul se

Pul se width (-3 dB) = 124 ns
Pul se repetition Frequency = 2008 Hz

50 ns/div.



Exhibit 2

TEST RESULT

Modul ati on Characteristics
(Det ected Pul se)

(2) Mddle Pul se

Pul se width (-3 dB) = 244 ns
Pul se repetition Frequency = 1473 Hz
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50 ns/div.
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TEST RESULT

Modul ati on Characteristics
(Det ected Pul se)

(3) Long Pul se

Pul se width (-3 dB) =

Pul se repetition Frequency = 583 Hz

Exhibit 2

773 ns

11

100 ns/div.



Exhibit 3

OCCUPI ED BANDW DTH (2. 989)

Type of Transm ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz 30 MHz

Frequency Source: Fi xed Cavity Resonat or

Pul se Rate: 600 to 2000 Hz, Selectable as a function of
Range

Pul se Wdt h: 0.11 us to 0.8 us, Selectable as a function of
Range

TEST EQUI PMENT

Equi pnent Manuf act ur er Model
1. X-Band Directional Coupler Hew ett-Packard X752D
2. Vari abl e Attenuator Hew et t - Packard X382A
3. X- Band Dummy Load NI HON KOSHUHA WDL095
4. Spectrum Anal yzer Anritsu M5710C

TEST PROCEDURE

The Marine Radar is capable of generating the follow ng pul ses:
110 ns 2000 Hz, 250 ns 1500 Hz, 800 ns 600 Hz

The occupi ed bandwi dth for each of these conbi nati ons was neasured by

usi ng the foll owi ng procedure:

(1) Connect the equi pnment as shown in Fig.3.

(2) Adj ust center frequency, span reference level of spectrum analyzer
and attenuator if necessary, such that the display nearly fills the
screen.

(3) Measure and record spectrum and bandw dth
The bandwidth is calculated so that the total powers lower than the

| owest frequency in the bandw dth and hi gher than the highest frequency in

the bandw dth occupy 0.5%of the transmtted total power respectively.

12



(166 ¢J)TYNINgGAL YNNALNY 1¥ NOISo1wd SNOTANdS B (686 CJHLAIM aNvd QaEI1dNoO0

IeziTeuy umijoads

I03enuaiay
STqRTIRA

peoT Aumma

:
£

21982

IBAT09Y

|

‘TaTdnod TeuofloeITd

ax0d euuajluY

A9 TUSURI]

JoUueos

¢ oanbrtd

Aetdsta

gooo

O
o®oooo

K1ddng

IaMod
o5L

13



Exhibit 3

TEST RESULT

Transm ssi on Spectrum of 110 ns 2000 Hz

SWP:200S/  ATT:10480

Center frequency : 9.4179GHz
Frequency span : 20.0 MHz/ div.
Level : 10 dB/ div.
Resol uti on band wi dth : 300 kHz/div.
Vi deo band wi dth : 1 MHz/div.
Sweep tine : 200 nsec/ div.
Occupi ed band w dth : 54.4 MHz

14



Exhibit 3

TEST RESULT

Transm ssi on Spectrum of 250 ns 1500 Hz

{20 SWP:200e5/

Center frequency : 9.4179GHz
Frequency span : 10.0 MHz/ div.
Level : 10 dB/ div.
Resol uti on band wi dth : 300 kHz/div.
Vi deo band wi dth : 1 MHz/div.
Sweep tine : 200 nsec/ div.
Occupi ed band w dth : 27.6 MHz
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Exhibit 3

TEST RESULT

Transm ssi on Spectrum of 800 ns 600 Hz

RBW:10@8kH: UBW:308kHz SWP:200x5/ ATT:104B6

Center frequency : 9. 4179GHz
Frequency span : 5.0 MHz/div.
Level : 10 dB/ div.
Resol uti on band wi dth : 100 kHz/ div.
Vi deo band wi dth : 300 kHz/ div.
Sweep tine : 200 msec/ div.
Cccupi ed band wi dth : 8.2 MLz

16



TEST RESULT

Pul se

110 ns
250 ns
800 ns

2000 Hz
1500 Hz
600 Hz

Exhibit 3

17

Bandwi dt h

54.4 Mz
27.6 M1z
8.2 Mz



Exhibit 4

SPURI QUS EM SSI ON AT ANTENNA TERM NAL (2.991)

Type of Transm ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz 30MHz

Frequency Source: Fi xed cavity resonator

Pul se Rate: 600 Hz to 2000 Hz, Selectable as a function of
Range

TEST EQUI PMENT

Equi pnent Manuf act ur er Model
Di rectional Coupler Hewl et t - Packard X752D
Vari abl e Attenuator Hew et t - Packard X382A
Spectrum Anal yzer Anritsu M5710C

TEST PROCEDURE

The Marine Radar is capable if generating the follow ng pule:
110 ns 2000 Hz, 250 ns 1500 Hz, 800 ns 600 Hz

The spurious emssion at the antenna termnal for each of these

combi nati ons were neasured by using the follow ng procedure:

(1) Set up the equipnent as shown in Fig.2

(2) At first, the O dB reference level for the main Pul se was established.
(3) The spectrum was searched over the range 0 to 23 GHz using spectrum
anal yzer.

NOTE
The FCC limt is calculated as foll ows:
Spurious |imt (L)=43 + 10 Log P, in dB below the transmitter

out put power, where P is the nean power output in watts (See

18



Exhibit 1).
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Exhibit 4

TEST RESULT

9410 Mz 0 dB

2nd -65 dB

Al'l other spurious and harnonics up to 23 Gz were found to be than

- 70dB bel ow maxi mum nean power, and/or 20 dB below limt.

Limt: -(43 + 10 log 2.02) = -46.1 dB
mean power:2.02 watts at 0.8 us 600 Hz.

20



Exhibit 5

SPRI QUS EM SSI ONS FI ELD STRENGTH (2. 993)

Type of Transm ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz 30 MHz

Frequency Source: Fi xed cavity resonator

Pul se Rate: 600 Hz to 2000 Hz, Selectable as a function of
range

TEST EQUI PMENT

Equi pnent Manuf act ur er Model
1. EM Measuring system Anritsu ME2601A
2. Antenna(10 kHz 30 Mz) Al L TECH 95010-1
3. Antenna(30 MHz 200 MHz) EMCO 3104(Bi coni cal)
4. Antenna(200 MHz 1 GHz) EMCO 3164(Log- Peri odi c)
5. Antenna(l Gz 23 GH) EMCO 3115( Doubl e Ri dged
Gui de)
Spectrum anal yzer Anritsu M5710C
7. Mai ns Net wor k Anritsu VN424B
CARI BRATI ON

Al test equipnment is calibrated and maintained by Anritsu Test

Equi pmrent secti on.

TEST PROCEDURE
The Marine Radar is capable of generating the foll ow ng pul ses:
110 ns 2000 Hz, 250 ns 1500 Hz, 800 ns 600 Hz

The spurious em ssions field strength for each of these conbination

was mneasured using foll ow ng procedure.

(1) Set up the equipnent as shown in Fig.3.

(2) Using the automatic EM Measuring System neasure and record the
spurious radiated em ssions from 10 kHz to 1 GHiz. The conputer in the
Measuring system program automatically adds antenna factors and cable
losses to the raw voltage neasurenents to obtain field strength

units.

21



(3) Set up the equipnent as shown in Fig.4.

(4) Measure and record spurious radiated emssions from 1l Gz to 18CGHz
(antenna Iimt). Cbserve and note any emi ssions from 1GH to023 GHz.

(5) Calculate the field strength of spurious enmissions from1l Giz to 18
GHz by add in antenna factor (including cable loss) to the observed
r eadi ng.

(6) Set up the equipnent as shown in Fig.5.

(7) Using the automatic EM Measuring system neasure and record term nal
interference voltage from10 kHz to 30 Mz.

Not e

Spurious emssion limt is calculated as foll ows:
Limt (L) = 43 +10 log P, in dB below the fundanental field
strength ,where P is the nmean power output in watts (See Exhibit
1).

Limt: -(43 + 10 log 2.02) = -46.1 dB
mean power:2.02 watts at 0.8 us 600 Hz

22
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Test result (Al data)
Frequency Measurement Level Ratio to Main Refer to
Transmission
9.410GHz 145dBu/m 0dB Figure 4
Spurious Emission | 10kHz to 30MHz Max. 54dBu/m -91dB Figure 3
Field Strength 30MHz to 1GHz Max. 34dBu/m -111dB Figure 3
1GHz to 18GHz Max. 60dBu/m -85dB Figure 4
18GHz to 23GHz (Max. 70dBu/m) (-75dB) Figure 4
Terminal
Interference 10kHz to 30MHz 73dBu (-72dB) Figure 5
Voltage

29




Exhibit 6
FREQUENCY STABILITY (2.995)

Type of Transm ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz 30 Mz

Pul se Rate: 600 Hz to 2000 Hz, Selectable as a function of
range

Pul se Wdt h: 0.11 us to 0.8 us, Selectable as a function if
Range

TEST EQUI PMENT

Equi prent Manuf act ur er Model
1. Tenper at ure Chanber TABAI ESPEC TBL- 1. 5HM&AC
2. Di rectional Coupler Hewl et t - Packard X752D
3. frequency neter Hewl et t - Packard X532B
4. X- Band Dummy Load NI HON KOSHUHA WDL095
5. Vari abl e Attenuator Hew et t - Packard X382A
6. Power Meter ANRI TSU ML83A

TEST PROCEDURE

The Marine Radar is capable of generating the foll ow ng pul ses:
0.11 us x 2000 Hz, 0.25 us x 1500 Hz, 0.8 us x 600 Hz
The circuitry of the Radar contains a key-inhibit tinmer that prevents
transmission unit the magnetron has warmed-up for 2 mnutes. Consequently,

all data are taken after the 2 m nutes warnmed-up.

(1) Set up the equipnent in the tenperature chanber as shown in Fig.6. Set
the chanber to -20 and allow the equi pnment to stabili ze.

(2) Turn the equi prent on and neasure the transmtted frequency using the
resonate cavity frequency neter. Measure each the pulse types at one
mnute intervals until unit stability is achieved or 10 m nutes have
el apsed, whi chever is |onger.

(3) Increase the chanber tenperature by 10 and repeat step 1 and 2

30



Continue in 10 increnments until 50 has been achi eved.
(4) Measure the output frequency at room ambient

tenperature follow ng
vol tages applied to the power input.

12V i nput: Apply 10.2V and 13. 8V
24V i nput : Apply 20.4V and 27.6V
32V i nput: Apply 27.2V and 36. 8V

(5) Calculate test frequency limts fromthe foll ow ngs;

The frequency of the principal emssion nust not be nearer to the
edge of the authorized band than 1.5/t in Mz, (where t
shortest pulse used, in mcro second).

is the

t = 0.1lus(nom nal)

1.5/t = 13.64 Mz

Band Limt = 9.300000 to 9.500000 GHz
Em ssion Limt =9.31364 to 9.48636 GHz

31
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TEST DATA

Tenperature Stability

Exhibit 6

Pulse Type 110ns2000Hz 250ns1500Hz 800ns600Hz
Frequency(GHz) Initial Final Final Final
Temperature()
-20 9.430 9.431 9.429 9.428
-10 9.428 9.429 9.427 9.427
0 9.426 9.427 9.425 9.425
+10 9.425 9.425 9.423 9.423
+20 9.423 9.423 9.421 9.421
+30 9.421 9.421 9.420 9.420
+40 9.419 9.418 9.418 9.418
+50 9.417 9.416 9.416 9.416
Voltage Stability
Applied Vol tage(Vvdc) Initial Frequency(GHz) Fi nal Frequency(GHz)
10.2 9.424 9. 422
12.0 9.424 9. 422
13.8 9.424 9. 422
24.0 See note bel ow
27.2 9.424 9. 422
32.0 9.424 9. 422
36.8 9.424 9. 422
Note: All data taken in the 110 ns 2000Hz node.
Note: Qualification at both 12Vdc qualifies 24Vdc input by

* k%

simlarity.

Fi nal

reading taken 5 nminutes following initial reading.
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