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The followinginformationis beingsubnmittedinconpliancew th paragraphs
2.983, 2.985, 2.987, 2.989, 2.991, 2.993 and 2. 995 as provi ded by part 83 of
t he FCC Rul es and Regul ati ons for Type Acceptance of the Koden Marine Radar,
Type RAS53.

Al'l testing was performed by the Koden El ectronics Co., Ltd.

Uenohara Factory, 5278, Uenohara, Uenohara-Mchi, Kitatsuru-Qun,
Yamanashi, 409-0112, Japan.

STANDARD TEST CONDI TI ONS
and
ENG NEERI NG PRACTI CES

Except as not ed herei n, thefoll owi ngcondi ti ons and procedurewer e observed

during the testing:

RCOM TEMPERATURE
RCOM HUM DI TY

25 +/- 5 Degree-Centigrade
20 to 50%

Prior to testing, the E UT. was tuned up in accordance with the
manuf act urer' salignnent procedures. Al l external gai ncontrol swerenaintai ned
at the position of maxi mum and/or optinum gain throughout the testing.

MEASUREMENT DATA, unl ess ot herw se noted, are WORST CASE neasurenents.



Exhibit 1
RF POAER OUTPUT (2. 985)

Type of Transmni ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz +/- 30 Mt

Frequency Sour ce: Fi xed Cavity Resonator

Pul se Rate: 500 Hz t 0 2000 Hz, Sel ect abl e as a functi on of Range
Pul se W dt h: 0.08ustol.0us, Sel ectabl eas afunctionof 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 ett - Packard X382A
3. Power Meter ANRI TSU ML83A
4. Crystal Detector Hewl ett - Packard 423B

5. Csci |l | oscope TEKTRONI X 2445

6. Frequency neter Hewl et t - Packard X532B
7. X-Band Dumy Load NI HON KOSHUHA WDL095

TEST PROCEDURE
The Marine Radar is capable of generating the foll owi ng pul ses:
80ns x 2000Hz, 300ns x 1500Hz, 0. 6us x 1000Hz, 1.0us x 500Hz

The Power output for each of these conbinations was measured by using

the foll owi ng procedure:

(1) Set up the equipnent as shown in Fig. 1l
(2) Record reading of Power Meter.
(3) Calculate nean power according to attenuation.
(4) Measureandrecordpul sewi dthandP. R F. by usi ngoscil | oscopeandfrequency
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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Exhibit 1
TEST RESULT

Transmit Pul se Measur ed Mean Measur ed Measur ed Cal cul at ed Peak

width and P.R. F. Power Pul se width P.R F. power Qut put
80ns X 2000Hz 0.97W 94ns 2020Hz 5. 1kW
300ns X 1500Hz 1.95W 252ns 1488Hz 5. 2kW
600ns X 1000Hz 2.67W 508ns 992Hz 5. 3kW
1000ns X 500Hz 2. 65w 1007ns 496 5. 3kW



Exhi bit 2

MODULATI ON CHARACTERI SI TI CS (2. 987)

Type of Transni ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz +/ - 30MHz

Frequency Sour ce: Fi xed Cavity Resonator

Pul se Rate: 500 to 2000 Hz, Sel ectable as afunctionof Range
Pul se W dt h: 0.08ustol.0us, Sel ectabl eas afunctionof 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. Power Meter ANRI TSU ML83A
4. Crystal Detector Hew et t - Packard 423B
5. Csci |l | oscope TEKTRONI X 2445
6. Frequency neter Hewl ett - Packard X532B
7. X-Band Dumy Load NI HON KOSHUHA WDL095

TEST PROCEDURER

The Marine Radar is capable of generating the follow ng pul ses:
0.08 us x 2000 Hz, 0.3 us x 1500 Hz, 0.6 us x 1000 Hz, 1.0 us x 500 Hz

The Mbdul ati on characteristics for each of these conbi nati ons was neasur ed

by using the follow ng procedure:

(1) Set up the equi pment as shown in Fig.l.

(2) Ontain a convenient display on the oscilloscope and adjust peak to the
sui tabl e cursor Iine.

(3) Decrease variabl e attenuat or 3 dB, and neasurethe pul se wi dt h at the cursor
I'i ne.

(4) Photograph the oscill oscope display.

(5) Note and record t he Frequency Readout of the counter as "Pul se Repetition

Frequency".



Exhi bit 2

TEST RESULT

Modul ati on Characteristics
(Det ected Pul se)

(1) Short Pul se

Pulse width (-3 dB) = 0.094 us
Pul se repetition Frequency = 2020 Hz

50 ns/div.



Exhi bit 2

TEST RESULT

Modul ati on Characteristics
(Det ected Pul se)

(2) Mddle Pul se-1

Pul se width (-3 dB) = 0.252 us
Pul se repetition Frequency = 1488 Hz

50 ns/div.



Exhi bit 2

TEST RESULT

Modul ati on Characteristics
(Det ected Pul se)

(3) Mddle Pul se-2

Pul se width (-3 dB) = 0.508 us
Pul se repetition Frequency = 992 Hz

100 ns/div.



Exhi bit 2

TEST RESULT

Modul ati on Characteristics
(Det ected Pul se)

(4) Long Pul se

Pul se width (-3 dB) = 1.01 us
Pul se repetition Frequency = 496 Hz

200 ns/div.



Exhibit 3

OCCUPI ED BANDW DTH (2. 989)

Type of Transmni ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz +/- 30 Mt

Frequency Sour ce: Fi xed Cavity Resonat or

Pul se Rate: 500 Hz t 0 2000 Hz, Sel ect abl e as a functi on of Range
Pul se W dt h: 0.08ustol.0us, Sel ectabl eas afunctionof 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. Spect rum Anal yzer Hew et t - Packard 8566B

TEST PROCEDURE

The Marine Radar is capable of generating the follow ng pul ses:
0.08 us x 2000 Hz, 0.3 us x 1500 Hz, 0.6 us x 1000 Hz, 1.0 us x 500 Hz

The occupi ed bandwi dt h f or each of t hese combi nati ons was nmeasur ed by usi ng

the foll owi ng procedure:

(1) Connect the equi pnent as shown in Fig.3.
(2) Adjust center frequency, span reference | evel of spectrumanal yzer and
attenuator if necessary, such that the display nearly fills the screen.

(3) Measure and record spectrum and bandw dth
The bandwi dth i s cal cul ated so that the total powers | ower than the | owest

frequencyinthebandw dt hand hi gher t hant he hi ghest frequency i nthe bandw dth

occupy 0.5% of the transnmitted total power respectively.

10
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Exhibit 3
TEST RESULT
Transm ssion Spectrum of 0.08 us X 2000 Hz

MKR A 95.4 MHz
hp REF 0.0 dBm  ATTEN 10 &B

O
rﬁiumn

CENTER 9.418 SHz SPAM 208 MHz
RES Bw 1 MHz SwWFE 1.00 soc

Center frequency : 9.418GHz
Frequency span : 200 MHz/ di v.
Level : 10 dB/ div.
Resol uti on band wi dth : 1 MHz/div.
Vi deo band width : 3 MHz/ div.
Sweep tinme : 1.0 sec
Cccupi ed band wi dth : 95.4 Mz

12



TEST RESULT

Exhibit 3

Transm ssion Spectrumof 0.3 us X 1500 Hz

hg REF ®©.0 dBm

ATTEN 12 dB

Center frequency
Frequency span

Level

Resol uti on band wi dth
Vi deo band width

Sweep tine

Qccupi ed band wi dth

13

SPAM 108 MHz
SHP 1.88 zec

9.417GH
100 MHz/ div.
10 dB/ div.
300 kHz/div.
1 MHz/div.
1.0 sec/div.

34.4 Mz



Exhibit 3

TEST RESULT

Transm ssion Spectrumof 0.6 us X 1000 Hz

hp REF 8.0 ¢Bm ATTEN 10 B MKR A 20.90 MHz

.
@.
Ix'k'l
ikl

=) L
EEIE
o= il (=B
.'!. “
[
iy

CEMTER 9.415 8 GHz
RES BW 180 kHz

2

I00 kHz

Center frequency : 9. 415G
Frequency span : 50 MHz/ div.
Level : 10 dB/ div.
Resol uti on band wi dth : 100 kHz/div.
Vi deo band width : 300 kHz/div.
Sweep tine : 1.0 sec/div.
Qccupi ed band wi dth : 20.9 Mz
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Exhibit 3

TEST RESULT

Transmi ssion Spectrumof 1.0 us X 500 Hz

MEKR A 18.43 MHz

hp REF 0.0 4Bm ATTEM 10 dB

CENTER 9.41% 5 G-z sPaM 25.8 MHz
RES Bw 108 kHz VBN 380 kMHz SHF 1.0 =sec

Center frequency : 9. 415G
Frequency span : 25 MHz/ div.
Level : 10 dB/ div.
Resol uti on band wi dth : 100 kHz/div.
Vi deo band width : 300 kHz/div.
Sweep tinme : 1.0 sec/div.
Cccupi ed band wi dth : 10.4 MHz

15



Exhibit 3

TEST RESULT

Pul se x rate Bandwi dt h
0.08 us X 2000 Hz 95.4 VHz
0.3 us X 1500 Hz 34. 4 MHz
0.6 us X 1000 Hz 20.9 MHz
1.0 us X 500 Hz 10.4 Mz

16



Exhibit 4

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

Type of Transni ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz +/ - 30MHz

Frequency Sour ce: Fi xed cavity resonator

Pul se Rate: 500 Hz t 0 2000 Hz, Sel ect abl e as afuncti on of Range
Pul se W dt h: 0.08ustol.0us, Sel ectabl eas afunctionof Range

TEST EQUI PMENT

Equi pnent Manuf act ur er Model
1. Di rectional Coupl er Hewl ett - Packard X752D
Vari abl e Attenuator Hew et t - Packard X382A
Spectrum Anal yzer Hewl ett - Packard 8566B

TEST PROCEDURE

The Marine Radar is capable if generating the follow ng pule:
0.08 us x 2000 Hz, 0.3 us x 1500 Hz, 0.6 us x 1000 Hz, 1.0 us x 500 Hz

The spurious eni ssionat theantennaterm nal for each of these conbi nati ons

wer e neasured by using the follow ng procedure:

(1) Set up the equipnment as shown in Fig.2
(2) At first, the O dB reference level for the main Pul se was established.

(3) The spectrumwas sear ched over the range 0to 22 GHz usi ng spect rumanal yzer.

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

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

17



Exhibit 4

TEST RESULT

9410 Mz 0 dB

2nd -65 dB

Al other spurious and harmonics up to 22 GHz were found to be than

-70dB bel ow maxi nrum nmean power, and/or 17.8 dB below limt.

Limt: -(43 + 10 log 2.65) = -47.2 dB
mean power:2.65 watts at 1.0 us X 500 Hz.

18



Exhibit 5

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

Type of Transmni ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz +/- 30 Mt

Frequency Sour ce: Fi xed cavity resonator

Pul se Rate: 500 Hz t 0 2000 Hz, Sel ect abl e as a functi on of Range
Pul se W dt h: 0.08ustol.0us, Sel ectabl eas afunctionof Range

TEST EQUI PMENT

Equi pnent Manuf act ur er Model
1. EM Measuring system Anritsu ME2601A
2. Antenna(10 kHz to 30 MHz) AIL TECH 95010-1
3. Ant enna(30 MHz to 200 MHz) EMCO 3104( Bi coni cal )
4. Ant enna(200 MHz to 1 GHz) EMCO 3164(Log- Peri odi c)
5. Antenna(l GHz to 23 GHz) EMCO 3115(Doubl e Ri dged
CGui de)
6. Spect rum anal yzer Anritsu M5710C
Mai ns Net wor k Anritsu M\424B
Pre Anplifier 8447D Hew ett - Packard
CARI BRATI ON

Al test equi pnent i s calibratedand mai ntai ned by Koden Qual ity Assurance
Dept .

TEST PROCEDURE
The Marine Radar is capable of generating the followi ng pul ses:
80ns x 2000Hz, 300ns x 1500Hz, 0. 6us x 1000Hz, 1.0us x 500Hz

The spurious emissions field strength for each of these conbi nati on was

nmeasured using follow ng procedure.

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

(2) Using the automati c EM Measuring System neasure and record t he spuri ous
radi at ed eni ssions from150 kHz to 1 GHz. The conputer in the Measuring
systemprogramaut omati cal | y adds ant enna factors and cabl e | osses to the
raw vol t age neasurenments to obtain field strength units.

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

(4) Measure and record spurious radi at ed em ssions froml GHz t o 18GHz (ant enna

19



limt). Observe and note any enissions from1GHz to 18 GHiz.

(5) Calculate the field strength of spurious enmissions from1l GHz to 18 Gz
by add i n antenna factor (including cable |oss) to the observed readi ng.
The 3115(Doubl e Ri dged Cui de) antenna gain and cable | oss is cal cul ated
by the Table-5.1 bel ow.

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

(7) Usi ngt hespect rumanal yzer, measureandrecordterm nal i nterferencevol tage
from10 kHz to 30 Miz.

Tabl e-5.1 3115(Doubl e Ri dged Gui de) Antenna Gain and Cable Loss

Frequency(GHz) | 3115 Antenna | Cabl e Wave Lengt h(m)
Gai n(dBi) Loss(dB/ m)

1- 2 8.2 0.4 0. 20
2 - 3 8.9 0.5 0.12
3-4 9.0 0.7 0.09
4 - 5 10. 2 0.8 0. 07
5- 6 8.8 0.9 0. 05
6 - 7 10.9 1.0 0.04
7 - 8 10.1 1.1 0.04
8 -9 10. 7 1.2 0. 03
9 - 10 11.3 1.2 0. 03
10 - 11 11.1 1.3 0. 03
11 - 12 11.9 1.4 0.02
12 - 13 13.5 1.5 0.02
13 - 14 12.0 1.6 0.02
14 - 15 12. 6 1.6 0.02
15 - 16 15.8 1.7 0.02
16 - 17 15.8 1.8 0.02
17 - 18 11.0 1.8 0.02
Not e

Spurious enmission linmt is calculated as foll ows:
Limt (L) =43+101 ogP, i ndBbel owt he fundanment al fi el dstrength, where

P is the nean power output in watts (See Exhibit 1).

Limt: -(43 + 10 log 2.65) = -47.2 dB
mean power:2.65 watts at 1.0 us X 500 Hz

20



Test result (Al data)

Frequency Measur ement Ratioto Main Refer to

Level Transm ssi on

9. 410G 120dBu/ m 0dB Figure 4
Spuri ous 150kHz t o 30MHz | Max. 56.5dBu/ m -63. 5dB Figure 3
Emi ssionField| 30MHz to 1GHz | Max. 50. 1dBu/m -69.9dB Figure 3
Strengt h 1GHz to 18GHz Max. 60dBu/ m - 60dB Figure 4
Ter mi nal
Interference 10kHz to 30MHz 58. 7dBuVv (-61. 3dB) Figure 5

Vol t age

21
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SPRI QUS EM SSI ONS FI ELD STRENGTH (2. 993)

TERM NAL | NTERFERENCE VOLTAGE (10kHz - 30MHz )
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(Radiated Interference Field Strength Data 150kHz - 30 Mz)

4 TEST RESULTS

4.1 ELECTRIC FIELD STRENGTH
4.1.1 TEST RESULTS OF MAGNETIC FIELD STRENGTH
41.1.7 STANDBY

Product : Marine Radar
Model . RAS3
Serial No. ; E4360002
Rating : 24VDC
tboda : Standby
Diate : 21 May. 2001
Condition 1 23°C 5%
QUASHPEAK LEVEL
~ FREQ | Fsm | ©L AF T EFS MRGN | Lmh | Hote
MHz dBuV dB dB dBuV/m a8 | dBuV/m
09500 442 00 10.0 BELFIn 258 B0 .
02000 459 0.0 10,0 559 125 684 Q.
02600 08 0.0 100 49.6 1] S84 Q.
0,3000 79 0.0 10.0 478 41 520 Q.
0.4000 50 0.0 10.0 45.0 59 509 Q.
0.5000 331 0.0 10.0 43,1 68 S00| Q.
0.7500 283 0.0 10.0 383 101 484 Q,
1.0000 5.9 0.0 10,0 89 104 413 Q,
2.0000 185 o1 10.0 28.6 160 448 Q,
3.0000 148 0.1 10.0 249 18.1 420 Q.
40000 118 ol 10.0 2.9 200 419 Q.
5.0000 87 a1 10.0 16.8 212 410 Q.
7.5000 59 ol 0.0 168.0 234 B4 Q.
10,0000 a5 0.1 10,0 136 247 B3 Q.
15,0000 21 18] 05 1.7 250 %7 Q.
18.0002 14.6 1 4] 9.2 239 121 B0 Q.
20,0000 21 0.1 8.0 1.2 24 B8 Q,
25.0000 1.3 01 19 83 254 M7 oaq.
25.2010 183 a1 18 6.3 B4 M7 oa
30,0000 (.11 i) 68 135 s M0 Q.
|
|
|
|
|
{
|
FSM : Field Strangth Meter Aeading I ——— T
CL : Cable Loss
AF : Antenna Factor
EFS : Electric Fiald Strength (EFS=FSM+CL+AF)
MAGHN : Margin (MRGN=Limt-EFS)
Q : CISPR Quas~Paak
L : Loop Antanna
MG : Masimwm Six Data

25



41.1.2 S-PULSE

Product : Marine Radar
Midal < RAS3
Serial Mo : E4360002
Rating . 24VDC
Mode TX ON, 5-Pulse
Date : 21 May, 2001
Condition .23 578
GUASI-PEAK LEVEL
[ FREQ FSM L AF EFS | MRGN
| MHz dBuy dB dB dBuV/m dB
T nis00] 448 o0 100 .6 754
01,2000 484 0.0 10,0 56.4 120
0.2500 396 0.0 100 406 98
0.3000 ars 00 100 415 45
0.4000 350 0.0 10,0 45.0 59
0.5000 ain 00| 10.0 430 70
0.7500 283 00 10,0 383 0.1
1.0000 265 0.0 10.0 36.5 108
2.0000 185 .01 10.0 206 16.0
3.0000 148 o1 10.0 249 181
4,0000 123 0.1 10.0 224 185
5.0000 103 0.1 10.0 204 2086
7.5000 84 0.1 10.0 17.0 224
10.0000 48 0.1 10.0 149 234
15.0000 19 0.1 85 1ns 252
18.0002 148 o1 9.2 239 121
20,0000 22 0.1 8.0 1.3 243
25,0000 18 o1 79 1 248
252010 18.4 o1 19 264 B3|
30,0000 87 0. 6.8 138 2004 |
TFSM Field Mamm———l R
CL : Gable Loss
AF ; Antenna Factor
EFS : Elmctrie Fiald Strength (EFS=FSM+CLYAF)
MRGN : Margin (MRGN=Limit-EFS)
a : CISPR Quasi-Pask
L :Loop Antenna
ME : Maximum Six Data

26
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41.1.3 L=-Pulse

Product : Marine Radar
Madel : RAS3
Serial Mo, - E4360002
Fating . 24vDC
Made TX ON , LPulse
Dats 21 May. 2001
Condition 23C 57%
QUASIPEAK LEVEL
FREQ - AF EFS MRGEN Limit
MH:z dBuV di di dBuV/m o8 dBuUV
0.1500 5.4 0.0 0.0 56.4 236 80.0| Q.
0.2000 485 0.0 100] 56.5 19 884 Q
0.2500 39.9 0.0 100 499 85 59.4| Q.
0.3000 315 0.0 100/ 475 45 520 @,
0.4000 5.0 0.0 :n.ui 450 59 509 Q.
0.5000 33.0 0.0 100/ 430 10 500 @
0.7500 28,3 0.0 10.0| 383 10.1 484 a,
1,0000 6.1 0.0 10.0/| 36.1 12 473 Q
2.0000 18.5 0.1 100/ 288 16.0 446 Q,
3.0000 14.6 0.1 100/ 247 18.3 430! Q,
&, D000 1.7 01 10,0 218 0.1 419 Q.
5,0000 9.6 0.1 100| 197 213 410! o
7.5000 50 0.1 10,0/ 16.0 234 94
10,0000 50 0.1 100/ 15,1 232 83
15.0000 1.8 0.1 95| 114 253 8.7 a,
18,0002 146 0.1 9.2 238 12.1 80 @,
20,0000 2.1 0.1 2.0 12 244 56 a,
25,0000 1.7 0.1 18 87 250 M7 a
25.2010 188 0.1 1.8 269 18 M7 @
30,0000 1.2 0.1 Y] 141 109 40| a,
11 . i
FEM - Field Strength Meter Heading
CL : Cable Loss
AF : Antenna Factor
EFS : Elactric Fisld Strength (EFS=FSM+CL+AF)
MRGN : Margin (MRGN=Limit—EFS}
a | CISPR Quasi-Peak
L : Loop Amtenna
M : Maximum Six Data
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(Radiated Interference Field Strength 30 Mz - 1000MHz)
4.1.2 TEST RESULTS OF ELECTRIC FIEELD STRENGTH
4121 STANDBY
Praduct * Musine Fadar
Madal : RAS3
Serial No. : EA380002
Rating : MVDC
Moda . Standty
Date - 13 May. 2001
Condition : 25°C 408
(VERTICAL POLARIZATION)
[ FREG | MFSM | PAD SAL CL AF 'IEFE—ITHH Limit m—m—mj
MH:z dBuV | d8 dB 4B dB |dBuV/m dB |dBuV/m| deg | m |
ISTATI| ZaB| 28D &#| 04 108 {3p[ 08| 38| | 0] G
159613 108 250 26| 08 104 BE| 147 235 14| 20 Q
180754 108 2850 24| 08 103 B1 154 238 ;2| 10| 0
201587| 530 250 -02 04 93| 380 160! 540 38| 10 O
252002 428 50| o8 4 1z8| 3z4| 8| B4 mo| 10| O
302402 388 50| 03 12| 137| 300 240{ 540 163| 10 Q
| areooz| 488 280 05 15| 158 406 124| 5e0| wo| 18 o
| 403z02| 450 50| Q1 18 13| 317 183 s40| 192| 18] @
478800 415 2BO| 04 17| 178 :I!.Ii: 185 B4D| M9| 15| 0
520.205 413 250/ 0z 1.8 189 421 1108 ag| M7 1.3 Q.
570607 454 250 -0 (EI 1 -u.nl 121 &8 1| 18 o
630004| 452 280 -03 20| 200| 4200 120f G40 22| 20| @
L I |
(HORIZONT AL POLARIZATION)
[EREG | MFSM | BAG | SAL | 6L | AF | MEFS | MRGN | Omm | DR [ANTH] How |
MHz dBuY | dB dB ] 48 |dBuV/m| dB  |dBuVim| deg | m
T ETATT| 68| 80 18 & 1aE| CEi] a4 2EE] IE| 6| 4
158613 263 250 19 08 104| 135 100 235 134| 20| qQ
161754 288 250 20 08/ 103 148 &7 235 eS| 20| g
2015087 s85 250 18 o 83| 455 85| sS40 228 15|
262002 518|250 03 L1 1ze Jm} 134 540 28| 10| G,
Mz40z 394 2850 20 12 137 21| 289 540| 9| 20| G
greooz %47 80| -02 15] 158 487 73] 540 252 20| O
403202 488 250| 07 16) 162 408 131  B4D| 334| 18| Q
A78B00| 408 250 os 17, 178|448 B4| 54D| 356 14| O
520205 538 250 o5 18] e8| 500 18| 540 8 14| @
5THS07,  408| 250 o3 18] e8] 378 82| G540/ 18| 20| G
B30004| 30| 250 -05 20) 2o 364 176|  s40| 3s4)l 0] g
|
©OMFEM . Masimum Field Strength Meter I N o
PAG : Pra—Amplifier Gain
SAL : Site Attenation Loss
cL : Cable Loss
AF : Antenns Factor
MEFS - Maximum Electric Fiald Strangth (MEFS=MFSM-PAG+SAL+CL+AF)
MRGN  : Margn (MRGN=Limit-MEFS)
DR : Diraction of Turn Table
ANTH : Antenna Heght
a : CISPR Quas—F ek
B : Broad Band Dipols Antenna
D : Dipole Anterna
L] : Manirnum Sia Dats
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Product - Marine Radar
Model - RAS3
Sarial N - E4360002
Festing | VDC
Moda S TH OM, 5-Pluse
Distes (21 My, 2001
Candition | 230 56N
(VERTICAL POLARIZATION)
WFEM | PAG | SAL cL AF | MEFS | MRGH | Limit | OIR [ANTH| Hote
MHz dBuy o8 dB dB dB  |dBuV/m| dB |dBuVSm dex | m
100,786 487 Fi1)] 1] 08 (7 I 174 i B 10| a, |
157305 83| 250 % 08| 08 178 s9| o2as 13 20| O
157439 208 250 29 08| 08 99| 138 235 we| 20| Q
ISB518| 207 250 1] 08 104 a8l 139 235 2| 20| Q
150833 203 250 28 08 104 8.1 144 235 83| 20| Q
201600 538 250 -02 06 93| amel 151 540 82| 10| Q. |
252,000 438 250 08 1.1 128 133 0.7 540, 1m 10! o |
02 3049 4314| 250 03 1.2 127 khT 04 s4n0| 301 15 @, |
Jjapoe| 488 250 08 15| 58| 408 134] an| 182 znl a, !
403203 489 280 00 15 83| 428 4| B4D| 358 10| O |
428400 430 /0| 02 18 187  3ma|  170|  S40| 3%4| 10| @ I
478805, 475 250 =0 1.7 175 a5 125 540, 47 10 G i
520205, 491 250 0z 1.8 88| 448 8l 540 12| 18] @ !
570605 454 250 -0 19 e 48 121 540 18 18| @ |
&30007| 44| 2850 -03 20| | #2 128| 540 14| 20| Qg |
{HORIZONT AL POLARIZATION)
EREG | WFSW | PAG | SAL | GL | AF | MEFS | MAGH | Limk | DIR |ANTH| Hote |
MMz dBuV | dB 48 | 4B dB  |dBuVi/m| 4B [dBuVSm| dex | m
1007898 78 -7 (X3 i0d| Al 09 LT 76 18] @
157308 280{ 250 18 oe 108 142 93] 38| 0| 20f Q
157430 272 250 18 ag| 108 154 &1, 235 20 20 o |
150516) 80| 250 18 0.8 04| 14z 93| 2as| 13| 20| Q
15a833l 270 250 20 o@| 104 152 B3| 235| 354 20| O
201800 B5B6| 250 18 0.8 93| 408 74| 40| 78 10| Q
252000 524| 250 [ ] 1.1 128 414 126 sS40 18] 10 Q
aozase| 48S| 280 -2t 12 1as| 361 78| sS40 3\ 10 o
a7e000| G558 250 03 16 158 478 g4 5S40 30| 20| Q
apizoa| 40| 250 07 16 182] #2| 28| sS40 IM 10| G
428400 387 250 02 18] 87| 208 242 SO0 | 10| Q
478805 4e5| 250 05 17 115|442 e8| 540 3%6| 15 @
526205 540 250 0s 18] e8| sma a8 40 g 13 @ |
ETRS05| 434) 250 o4 1.8 188 404 136 40| 21| 13 o |
B30007| 33| 250 05 20/ 20| 358 81| 640 § 10 G |
TWFSM : Maxemum Fld gth Mater Resdng
PAG - Pra—Amplifier Qain
SAL : Site Attenation Loss
cL : Cable Loss
AF : Antenna Factor
MEFS . Maximum Electric Frald Strongth (MEFS=MFSM-PAG*SAL+CLYAF)
MRGH : Margin (MROM=Lenit-MEFS)
DR : Direction of Turn Table
ANTH : Anterma Hight
a : CISPR Quasi-Pesk
B - Broad Band Dipole Antenna
o] : Dipoke Antenna
M : Maximurn S Data
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Product . Marine Radar
Meadal - RAS3
Serial Na. - E4360002
Hating : JVDC
Made ST OM |, L-Pluse
Date 21 May. 2000
Condition 3'c 5%

(VERTICAL POLARIZATION) )

" FREQ WFSM | PAG | SAL | ©L AF | MEFS [ MRGN | Lt | DIR |ANTH| HMots |
MHz dBuy [ ;] dB o8 dB |dBuV/m| dB |dBuY/m| deg m
F5801 W/ 55 0 05 B8| 335 205 54D i 10 o
157.305| 268 250 1) 08 108 148 88| 25| 128 20| Q
157508 106, 250 28 08 108 g8 Wy zas| 1mal 18| g
151533 208 50 28 08 108 1ol 124 238 72| 20| G
158833 - 265| 250 1] 08 104 143 82| 235 al 10 g
18,141 214 250 22 o8 ol 0.8 120 2as 4l 10 @
201595 555 280 02 08 93| 40s| 135 s4an| = 10| q,
252000  ATA 25.0 LT ] 11 128 368 174 Ban| 344| 8| a
378003| 485 250 0S5 15 156 M2 126/ 540 194 18| @ |
403200 45 250 -0l I.6 183 72 13 540| 197 el o i
478802 421 200 -4 170 115|361 179! s40| 25| 14 Q
50207\ 478 250, 02| 18 188 438 104 50| 325 18 O i

| | |
! |

(HORIZONTAL POLARIZATION)

[ FHEG | MFSM | PAG | SAL CL | AF | MEFS | MRGN | Limt | DIR |ANTH| Hote |
MHz dBuY | ¢ d8 | @ | df [dBuV/m| 4B (dBuVim| deg | m |
T5801| 4B0| 250 43 05]  69[ 261 78| 540 65 20| q, |
157308 242 250 18 08| 108 124 1mn1 zas| @) 20| g |
157503 252| 250 18 08 106 134 zas| 1| 20| aq |
157533 72| 280 18 o8 108 154 21 2as| 58| 10| aQ |
150833 264 260 20 08 104 148 88| 235 148 20| Q l
182141 278| 250 20 o8 1o 158 eo| 2as| 8| 20/ g |

| 201585 604 250 18 0.8 23| 474 66| 540/ 74| 10 g
252003 A22| 280 as 1.1 125 #12| 128 sa0| 10| a, |
agooz| 558 250] 03 15| 158] 478 62| 540 M7 20| aq
403200 483 250 -7 1.6 182 404 126 40| 36| 20| qQ |
47e802| 488 250 os 1.7 175 448 85| 540 2| 14 g |
526307| G40| 250 0s 1.8 lmr 50.1 18| 540 al 13 g .

|
MFEM Maximum Fieid Strength Mater Floading
PAG - Pra—Amplhifier Gain
SAL : Gite Attenation Loss
cL : Cable Loss
AF ; Antenna Factor
MEFS - Mutimum Elsctrie Fiald Strongth (MEFS=MFSM-PAGSAL+CL+AF)
WRGH : Margin (MRGN=Limit-MEFS)
DIR : Direction of Turn Table
ANTH 1 Antenna Hight
a : CISPR Cussi-Pesk
B - Broad Band Dipoks Antenna
D : Dipole Antenna
Wq : Maximum Six Data



(Term nal

Interference Voltage 10 kHz - 30 MHz)
42 CONDUCTED POWER-LINE STRENGTH
421 STAMDBY
Product : Marine Radar
Mode| RAS3
Sarial No, : E4360002
Riating - 24VDC
Meda : Standy
Diate 11 May. 2001
Gondltion (22°C 55%
QUASI-PEAK LEVEL (OME)
[ FREQ [ FSM [ OL | USN | GPLE | MRGN | LUme | Nete
} MHz By dB dB dBuv dB8 | dBuV
T hoadal  BFG[ o6 Ga&] 5B 173 e 46
i 0.0808 331 00 0.2 333 28.1 614 Q
01225 287 00 0.1 288 249 517 q,
| 0.1852 318 00 0.1 318 210 589, Q.
| 23752 413 0.1 o1 415 as 500 @,
| 2.6280 348 0.1 0.1 350 150 500 @,
27383 30 0.1 0.1 s 1848 500/ aQ,
201808 292 0.1 0.7 300 200 500/ aQ,
t
I — i I - _
GUASI-PEAK LEVEL {OTHER ONE) ) -
T FREG FSM 6L | LUSN oPLS MRGN | Lmt |  Hote
MHz dBuY dB d8 dBuV 611662 dBuV
T 003sel 458 0.0 08 453 LR 74| a
0.0808 .1 00 0.2 2749 335 B14| Q
0.1225 228 0.0 0.1 221 210 531 a
0.1652 2771 0.0 0.1 272 81.7 s8d| aQ,
23752 412 01 0.1 414 86 00| @,
26280 58 0.1 0.1 38.1 138 500| @,
27383 323 0.1 0.1 azs 175 500 aQ
20.1888 318 0.1 0.5 azz 178 500| Q, ,
| |
| |
; | |
1 1 I
cL : Cable Loss
LISN : LISN Factor
CPLS : Conducted Power-Line Strangth (CPLS=FSM+CL#LISN)
MRGN : Margin (MRGN=Limit-CPLS)
Q : CISPR Quasi-Pesh
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427 S5-PULSE
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Product : Marine Radar
Madal :RAS3
Serial Mo, : E4380002
Rating : 24VD0
Made :TX ON , 5-Piuse
Data : 11 May, 2001
Condition :22°C 55%
QUASHPEAK LEVEL (ONE)
FREQ FEM cL LisN CPLS | MRGN Limit Note
Mz dBuV <] uf dBuV | dB dBuY
0.0380 581 0.0 0.6 58.7] 62 48| qQ
0.0809 288 0.0 02 280 224 614 Q,
0.1228 332 00 o1 333| 204 537 a,
0.1661 38 0.0 ol 38 289 sas8| Q,
2.4702 325 o1 0.1 327| 173 00| Q
25180 36.2 o1 0.1 364 138 500| Q,
26318 34.3 0.1 0.1 345 155 00| qQ
20.6746 3 o1 o7 e 181 500| @,
1
1
|
1
L
GUASHPEAK LEVEL (OTHER ONE)
[ FREG FEM oL UsN | CPLS MRGH Limit Note
MHz dBuy di d8 | dBuV 6.11862| dBuV
0.0380 485 00 08 471 717 748 Q,
0.0809 233 0.0 0.2| 235 irs 814 Q
0.1228 248 0.0 0.1 247 29.0 537| q,
0.1881 290 0.0 01| 20.1 29.7 588! @,
24702 33.6 0.1 01 a3e 162 500 Q,
25180 310 o1 0.1 7.2 128 500! @,
2.6318 35.5 0.1 0.1 357 143 500 Q,
20,6746 J2.4 0.1 05 330 170 500/ Q,
|
FSM “Field Strength Meter Feading
CL : Cable Loss
LISM : LISMN Factor
CPLS : Conducted Power-Line Strength (CPLS=FSM+CLHLISN)
MRAGN : Margin (MRGN=Limit-CPLS)
a : CISPR QuasiPesk




423 L-PULSE

Product : Marine Radsr
Maoida| T RAS3
Serial Mo. : E4360002
Rating | 24VDC
Made T ON |, L=Pluse
Diste : 11 Mary. 2001
Condition :3F°C  55%
QUASI-PEAK LEVEL (ONE)
FREQ FEM oL SN | CPLS MRGH Limnit Note
MHz dBuV 8 48 | dBuv a8 dBuV
0.0381 g8 00 0.6 524 224 T4E Q, ]
0.0812 28.2 0.0 0.2 26.4 328 813 Q@
0.1232 332 0.0 ol 33.3 20.3 538 @,
01653 210 0.0 o 271 318 5860 @,
24788 33.0 0.1 o 332 16.8 500 aQ
25240 368 0.1 o a0 130 500/ @,
26362 34.0 0.1 ol 3432 158 500 @,
21.0655 327 0.1 07 335 16.5 500 Q,
|
QUASHPEAK LEVEL (OTHER ONE)
T FREQ FEM oL LISN oPLS MRGH Limit Nete
MH: dBuV dB dfl dBuY 6.11662| dBuV
0.0381 303 00 08 369 349 48| Q,
0.0812 230 0.0 02 232 38.1 813 aQ
0,1232 244 00 o1 245 20.1 s38| Q
0.1653 . 235 0.0 ol 236 353 588 Q.
24788 342 0.1 ol 344 158 00| @
25240 317 0.1 ol 314 121 500 @
26382 35.1 0.1 o1 353 1.7 s00| Q,
21,0655 azo 0.1 05 326 174 500| Q.
1
. .
|
] _
FSM : Fiald Strength Meter Reading
CL : Cable Loss
LISN ! LISN Factor
CPLS ; Conducted PowerLine Strength (CPLS=FSM+CL+LISN}
MRGN : Margin (MRGN=Limt-CPLS)
Q : CISPR Quasi-Peak
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FIG 1

wewekk Test Bezultz of Magnetic Field Strength wekkes
per ENGORMS (Frequoncy Bango (rom 150kHz to 30WHz)

Frodust ! Marine Radar
Wodel : RAS3
Sarial Mo, P EA360002
Hating Lo
Made ¢ Standby
Date © 21 May. 2000
Candi tion H 1 5%
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FIG 2 woisiobkd Tost Results of Magnetic Field Strength stssss
per ENB0945 (Frequoncy Range from 150kHz to 30MHz)
Rating H1 |
Wode i T 0N, 5-Pulse
Dt ¢ 21 May. 2001
Condition :|\C B%
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FlG 3 ssansw Tost Results of Magnetic Field Strength seessa
par ENGOOUS (Frequency Ramge from 150kdz to 30MHg)

Rating D2V
Made D TE O, L=Pulsa
Dot 21 May, 2001
Condition Hl= o 5%
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FIG 4

wenbbs Tont Results of Electric Field Strength sesess
per ENGOSM4S (Frequency Range from 30MHz to 1000MHz)

Product . Marine Hadar
Madel - RAS3
Serial Mo ¢ E4360002
Rating LYRo

Made ¢ Standby

Dato D13 Way. 2001
Condition .1 46%

2 Vertical Polarization
n: Harizental Palarization

T
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j 4 x :
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E 20t
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FIG & saadds Tagt Results of Electric Field Strength deeeess
par EMGOO4S (Frequency Range from 308z to 1000Miz)
Ratimg I 24VDC
Mode D TE 0N, S5Pulse
Date 320 May., 2000
Candition - 6,
ai Vervical Polarization
¢ Horizontal Polarization
7 I
s Limit
gs : T}
g
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: : I
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f L
g 11
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FIG & wwbbdd Toat Hosults of Electric Fiold Strength tssses
pot ENGO945 (Frequency Ramge from 30MHx ve 1000MHz)

Rating 324G

ol :TX 0N, L-Pulse
Data 2 21 May. 2001
Condition : 3 BT%

x: Vertical Polarization
ol Horigzontal Polarization
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I I ol¥x
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FlG 7

saands Tost Hosults of Conducled Power-Line Strongth sdeesss
per ENGOS45 (Frequency Range from 10kHz to 3OMMHz)

Product 1 Marine Radar
Madel | RAS3
Sarial Mo : FAI60002
Rating VDG

Made 1 Srandby
Date P10 May. 2001
Condition : BT 5%

1! Batwoen One Conductor of Power-Line and Grownd
o Between Other Comductor of Power—Line and Ground

120
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FIG B semnwd Topt Resultz of Conducted Power-Line Strength s
per ENGO94E (Frequency Range from 10kH: to 30MHz)
Buting ¢ 24vDC
Wiode ;T ON, 5=Pulsa
Date to11 May. 2008
Condition P T 5%
%! Between Ope Conductor of Powsr-Line and Ground
n: Betwsen Other Comnductor of Power-Line and Ground
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FIG @ stk Test Results of Conducted Power-Line Strength #sssss
por ENGOMS (Froquency Rsngoe from 10kHz to 30MH:z)
Rating oOMVIC
Mode D TE 0N, L-Pulse
Date 11 May. 2001
Condition - 55%
% Betwsen One Conductor of Pewer-Line and Ground
o Batwmen Other Conductor of Power-Line and Ground
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Exhi bit 6
FREQUENCY STABILITY (2.995)

Type of Transmni ssion: PON

Type of Modul ati on: Pul se

Frequency Band: 9410 MHz +/- 30 MHz

Pul se Rate: 500 Hz t 0 2000 Hz, Sel ect abl e as a functi on of Range
Pul se W dt h: 0.08ustol.0us, Sel ectabl eas afunctionof Range

TEST EQUI PMENT

Equi pnent Manuf act ur er Model
1. Tenper at ure Chanber TABAI ESPEC TBL- 1. 5SHWM&KAC
2. Di rectional Coupl er Hewl ett - Packard X752D
3. frequency neter Hewl ett - 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 owi ng pul ses:
80ns x 2000Hz, 300ns x 1500Hz, 0. 6us x 1000Hz, 1.0us x 500Hz
The circuitry of the Radar contains a key-inhibit tiner that prevents
transm ssion unit the magnetron has warned-up for 2 minutes. Consequently,

all data are taken after the 2 minutes warnmed-up.

(1) Set up the equipnent in the tenperature chanber as shown in Fig.6. Set
t he chanber to - 20 Degree Centi grade and al | owt he equi pnent to stabili ze.

(2) Turntheequi pnent onandneasurethetransm ttedfrequencyusingtheresonate
cavity frequency neter. Measure eachthepul setypesat oneminuteintervals
until unit stability is achieved or 10 mi nutes have el apsed, whichever
is |onger.

(3) Increase the chanber tenperature by 10 Degree Centi grade and repeat step
1 and 2.
Continue in 10 Degree Centigrade increnents until 50 Degree Centigrade
has been achi eved.

(4) Measuretheoutput frequency at roomanbi ent t enperaturefoll ow ngvoltages

40



applied to the power input.

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

(5) Calculate test frequency limts fromthe foll ow ngs;
The frequency of the principal emnmission nust not be nearer to the edge

of the authorized band than 1.5/t in MHz, (wheret is the shortest pulse
used, in mcro second).

t = 80ns(nom nal)
1.5/t = 18.8 Mz
Band Limt = 9.300000 to 9.500000 GHz
Emi ssion Limt = 9.3188 to 9.4812 Gz
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Exhibit 6

TEST DATA

Tenperature Stability

Pul se Type 80ns X 300ns X 600ns X 1000ns X
2000Hz 1500Hz 1000Hz 500Hz
Frequency( GHz) Initial Fi nal Fi nal Fi nal Fi nal
Tenperature
(Deg.)
-20 9.417 9.418 9.416 9.414 9. 406
-10 9.415 9.416 9.414 9.412 9. 400
0 9.413 9.413 9.411 9. 409 9. 397
+10 9.410 9.411 9. 409 9. 407 9. 394
+20 9. 407 9.408 9. 406 9. 405 9. 390
+30 9. 405 9. 405 9.403 9. 402 9. 387
+40 9.402 9.403 9.401 9. 400 9.383
+50 9. 400 9. 400 9. 399 9. 398 9. 380
Vol tage Stability
Appl i ed Vol t age(Vdc) Initial Frequency(GHz) Fi nal Frequency(GHz)
10. 2 9. 409 9. 407
12.0 9. 409 9. 407
13.8 9. 409 9. 407
24.0 See note bel ow
27.2 9. 409 9. 407
32.0 9. 409 9. 407
36.8 9. 409 9. 407

Not e: Al data taken in the 80 ns X 2000Hz npde.

Note: Qualificationat both 12Vdc qualifies 24Vdc i nput by simlarity.

*kx Final reading taken 5 minutes following initial reading.
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