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ENGINEERING TEST REPORT
ON RA40C KODEN MARINE RADAR

APPLICANT: KODEN ELECTRONICS CO., LTD

EQUIPMENT: MARINE RADAR

TEST SITE: UENOHARA-FACTORY OF KODEN ELECTRONICS CO., LTD
TEST DATE: June in 2000

To: Whom 1t concern

Good engineering practice were followed while performing test
for FCC type acceptance application, and the result are
accurate.

Respectfully,

Report Prepared by:

H.Iida
Engineer of Design Section

Approved by:

¥Y.Minegishi
Manager
Design Saction



STANDARD TEST CONDITIONS
and

ENGINEERING PRACTICES

Except as noted herein, the following conditions and procedure
were observed during the testing:

ROOM TEMPERATURE =25+5T7
ROOM HUMIDITY =20-50%

g_{'ﬁ 2%
Prior to testing, the E.U.T. was tuned up in accordance with
the manufacturer's aligmnment 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
measuremants.






Exhibit 1

BE _POWER OUTPUT (2.985)
Type of Transmission: PON
Type of Modulatlion: Pulga
Freguency Band: 9445 MHz * 30 MHz
Frequency Source: Fixed Cavity Resonator
Pulse Rate: 580 Hz to 1800 Hz, Seslectable

as a function of Range
Pulse Width: 0,12 us to 0.8 ug, Selectable

as a function of Range
IEST EQUIPMENT

Egquipment Manufacturer Model

1. X-pand Directicnal Coupler  Hewlett-Packard X752D
2. Variable Attenuator Hewlett-Packard x3aa2n
i, Power Mster Hewlett-pPackard 433a
4. Crystal Detector Hewlett-Packard 4238
5. Oscilloscope IWATSU ELECTRIC 88-51218
6. Freguency Counter ANRITSU MFB3A
7. ¥X-Band Dummy Load HMIHON EOSHUHA WDLOS5
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Exhibit 1

IEST PROCEDURE
The Marine Radar is capable of generating the following pulses:

(1)
12)
(3)

4

(3)

Po

120ns X 1B00Hz, 300ns X 1200Hz, 0.8 X 580Hz

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

following procedure;

Set up the equipment as shown in Fig.l.
Record reading of Power Meter.
Caleulate mean power according to attenuation.

Measure and record pulse width and P.R.F. by using oscllloscope and
frequency counter,

Caluculate peak power as follows:

Pg = B /{FT X T)

: Peak Power, Pp . mean power, FT @ P.R.F.

: Pulse Width, * P.R.F. : Pulse Repetiticn Fregquency






Exhibit 2

MODULATION CHARACTERTSITICS (2,987)

Type of Transmission:

Type of Modulation:

Frequency Band:

Frequency Source:

BON
Pulse

5445 MHz £ 30MHz
Fixed Cavity Resopator

Pulse Hate: 580 to 1800 Hz, Selectable

as a function of Range
Pulse Width: 0.12 us to 0.8 us, Sslectable

45 a function of Range
IEST EQOUIPMENT

Eguipment Manufacturer Hodel

1. X-Band Directional Coupler Hewlett-Packard X752D
2, Yariable Attenuator Hewlett-Packard xigza
3. Power Meter Hewlett-Packard 4328
4. Crystal Detector Hewlett-Packard 423B
5. Oscllloscope IWATSU ELECTRIC 88-3121B
6. Fregquency Counter ANRITSU MF6IRA
7. X-Band Dummy Load NIHON KOSHUHA WDLO S



Exhibit 2

IEST PROCEDURER

The Marine Radar is capable of generating the following pulses:
0.12 us x 1800 Hz, 0.3 us x 1200 Hz, 0.8 us x 580 Hz

The Modulation characteristics for each of these combinations was measured by
using the following procedure:

{1) Set up the equipment as shown in Fig.1.
(2) Obtaln a convenient display on the oscilloscope and adjust peak to the
suitable cursor line,
= {3) Decrease variable attenuator 3 dB, and measure the pulze width at the
i cursor line.
(4) Photograph the pacillescope display.
{5) Mote apd record the Frequency Readout of the counter as "pulse Repetitiqn

Fregquency"”.



Exhibit 2

Modulation Characteristics
(Petected Puslae)

(1) short Pulse

photo-1

50 ns/div.
Pulse width (-3 dB) = 125 ns

Pulse repention Freguency = 1808 Hz

L B g i B B

|




Exhibit 2

IEST RESULT

Modulation Charﬁ:teriﬂtica
(Detected Pusle)

(1) Middle Pulse photo-2
100 nssdiv.

Pulse width (-3 dB) = 310 n=s
Pulse repention Freguency = 1169 Hz




Exhibit 2

IEST RESULT

Modulation Characteristics
(Detected Pasle)

{1) Long Pulse photo=3
200 ns/sdiv,
Pulse width (-3 dB) - B00 ns
Pulse repention Freguency = 580 Hz

-10 -
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Exhibit 3

IEST RESULT

Transmission Spectrum of 120 ns X 1800 Hz

Center freguency ¥ 9. 4502GEz
Frequency span 2 20,0 MHz/ diwv.
Lavel £ 10 dB/diwv.
Besolution band width 3 1 MHz/diwv.
Video band width = 1 MHz/div.
Sweep time i 1 sec/div.

L



Exhibit 3

TEST EESULT

Transmission Spectrum of 300 ns X 1200 Hz

Center [reguency i 9.4457GHZ
Frequency span 1 10.0 MAz/div.
Level ¥ 10 dp/div.
Resolution band width 1 300 kHz/div.
Video band width i 300 kHz/ div.
Sweep time 1 1 sec/dlv.

< 15%



Exhibit 3

IEST RESULT

Transmission Spectrum of B00 ns X 580 Hz

e fT.e0MMy ~ 1948
F:o 9. 4470GHT SP:Y.0BHMy/ BLi+ @ 4B 1048 T

Center frequency - 9.4432CHz
Frequency span 3 3.0 MHzdiv.
Level : 10 dB/div.
Resolution band wideh : 100 kHz/diw.
Video band width 1 300 kHz/div.
Sweep time : 1 sec/div.

=16 -









Exhibit 4

TEST PROCEDURE

The Marine Radar is capable if generating the following pule:
120 ns X 1800 Hz, 300 ns X 1200 Hz, 800 ns X SBO Hz

The spurious emission at the antenna terminal for each of these combinations

were measured by using the following procedure:

{1) Set up the egquipment as shown in Fig.2
{2) At first, the 0 4B reference level for the main Pulse was estabilished.
{3) The spectrum was seached over the range 0 to 23 GHz using spectrum

analyzer.

HOTE

{2) The FCC limit is caleculated as follows:
Spuricus limit (L)=43 + 10 Log P, in dB below the transmitter cutput
power, where P is the mean power output in watts (See Exhibit 1),

-19-









Exhibit 5

CARLBRATION
All test equipment is calibrated and maintained by Koden Test Equipment
gecticn.

ZEST PROCEDURE

The Marine Radar is capable of generating the following pulses:

120 ns X 1800 Hz, 300 ns X 1200 Hz, 6800 ns X 580 Hz

The spurious emissions field strength for each of these combination was
measured vsing foellowing procedure.

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

(2) Using the automatic EMI Measuring System, measure and record the spurious
radiated emissions from 10 kHz to 1 GHz. The computer in the Measuring
system program automatically adds antenna factors and cable losses ko the
raw voltage measursmsnts to obtain field strength units.

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

{4) Measure and record spuricus radiated emissions from 1 GHz to 16GHZ
{antenna limit). Ohserve and note any emissions from 1GHz to23 CHz.

{3) Calculate the field strength of spricus emissions from 1 GH2Z to 18 GHz by
add in antenna factor (including cable loss) to the observed reading.

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

(7) Using the automatic EMI Measuring system, measure and record terminal
interference voltage from 10 kHz to 310 MHz.

Note
Epuricus emisaion limit is calculated as follows:
Limit {L) = 43 +10 log P, in 4B below the fundamental field strength ,whera
P 15 the mean power output in watts (See Exhibit 1),

Limit: =(43 + 10 log 0.9) = -42.5dB
mean power:0.9 watts at 0.8 us X 580 Hz

=0



Exhibit 5
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Exhibit 5
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Exhibit &

FREQUENCY STABILITY (2.993)
Type of Transmission: PON
Type of Modulation: Pulse
Freguency Band: 9445 MHz * 30 MHz
Pulse Rate: 580 Hz to 1800 Hz, Selectable as a function of range
Pulse Width: 0.12 us to 0.8 us, Selectable as a function if Range
IEST EQUIPMENT
uipment Hanufacturer Model
1. Temperature Chamber Besthel CLH-P
Z. Directicnal Coupler Hewlett-Packard RI52D
3. Resonate Cawvity Hewlett-Packard X5528
{frequency meter)
4. X-Band Dummy Load HIHON EKOSHUHR WDLO%5
5. Variable Attenuator Hewlett-Packard X3iBza
6. R.F. Power meter Hewlatt-Packard 4320



Exhibit &

TEST PROCEDURE

The Marine Radar is capable of generating the following pulses:

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

The cirouitry of the Radar containe a key-inhibit timer that prevents

transmission unit the magnetron has warmed-up for 2 minutes. Consequently, all

data are taken after the 2 minutes warmed-up.

(1}

(2}

(31

(1)

{5

Set up the equipment tn the temperature chamber as shown in Fig.6.

Set the chamber to -20C and allow the eguipment to stabulize.

Turn the equipment on and measure the transmitted frequency using the
rescnate cavity freguency meter. Measure each the pulse types At one minute
intervals until unit stability is achewved or 10 minutes have elapsed,
whichever 1s longer.

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

continue in 10T increments untll 50T has been achieved.

Measure the cutput freguency at room ambient temperature following voltages
applied to the power input.

12V input: Apply 10,2V and 13,8V

24V input: Apply 20.4¥ and 27,6V

Caleulate test frequency limits from the followings;
The frequency of the principal emission must not bu nearer to the adge of
the autohorized band than 1.5/t in MHz, (where t is the shortest pulse used,
in micre second).

t - 0.12us{nominal}

1.5/t = 12.75 MHz

Band Limit = 9,300000 to 9.500000 CHz

Emission Limit =9.312500 to 9.487500 GHz

=3f-
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