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Respectfully,
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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 RA54.

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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TEST RESULT

Transmt Pul se

Exhibit 1

wi dth and P.R F.

80ns X 2000Hz

300ns X 1500Hz

600ns X 1000Hz

1000ns X 500Hz

Measur ed Mean Measur ed Measur ed Cal cul at ed Peak
Power Pul se width P.R F. power Qut put

1. 79W 86ns 2020Hz 10. 3kW

4. 76 W 262ns 1488Hz 12. 2kW

6. 25W 512ns 992Hz 12. 3kW

6. 37w 1003ns 496 12. 8kW



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 Resonat or

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".



TEST RESULT

Modul ati on Characteristics
(Det ected Pul se)

(1) Short Pul se

Pulse width (-3 dB) = 0.086 us

Exhibit 2

Pul se repetition Frequency =
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Exhibit 2

TEST RESULT

Modul ati on Characteristics
(Det ected Pul se)

(2) Mddle Pul se-1

Pul se width (-3 dB) = 0.262 us

Pul se repetition Frequency = 1488 Hz

R S

a
'1
"
ks
1

1
L)

0

W

50 ns/div.



Exhibit 2

TEST RESULT

Modul ati on Characteristics
(Det ected Pul se)

(3) Mddle Pul se-2

Pul se width (-3 dB) = 0.512 us
Pul se repetition Frequency = 992 Hz
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Exhibit 2

TEST RESULT

Modul ati on Characteristics
(Det ected Pul se)

(4) Long Pul se

Pul se width (-3 dB) = 1.003 us
Pul se repetition Frequency = 496 Hz
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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 dthis 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 102.7 MHz
hgp rREF 0.0 dBm ATTEN 10 dB

|

SPaN 200 MHz

CENTER 9.413 Gz

FES BW 1 Mz SWP 1.88 sec

Center frequency : 9.413GH
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 : 102. 7 MHz

12



Exhibit 3

TEST RESULT

Transm ssion Spectrumof 0.3 us X 1500 Hz

. MKR A 34.9 MH
g REF ©.0 dBm ATTEN 10 oB -8.20 4B p

CENTER 9.412 GH: I

RES BW 300 kHz VBW 1 MMz Sws‘;ﬁgalafamr
- L=}

Center frequency : 9.412GH
Frequency span : 100 MHz/ div.
Level : 10 dB/div.
Resol uti on band wi dth : 300 kHz/div.
Vi deo band width : 1 MHz/div.
Sweep tine : 1.0 sec/div.
CQccupi ed band wi dth : 34.9 Mz

13



Exhibit 3

TEST RESULT

Transm ssion Spectrumof 0.6 us X 1000 Hz

MER A 20.80 MHZz
0.10 dB

CENTER 9.411 8 GHz SPAM S50.8 MHz
RES B 100 kHz VvEBW 300 kHz WP 1.80 =sec

Center frequency : 9.411GH
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.
CQccupi ed band wi dth : 20.8 Mz

14



TEST RESULT

Exhibit 3

Transmi ssion Spectrumof 1.0 us X 500 Hz

hp REF 0.0 dBm

ATTEM 10 4B

Center frequency
Frequency span

Level

Resol uti on band wi dth
Vi deo band width

Sweep tine

CQccupi ed band wi dth

15

MKR A 10.45 M-z

] ]

SPAN 25.0 MHz
SHWP 1.00 see

9.411G+

25 MHz/ div.
10 dB/ div.
100 kHz/div.
300 kHz/div.
1.0 sec/div.

10. 45 MHz



Exhibit 3

TEST RESULT

Pul se x rate Bandwi dt h
0.08 us X 2000 Hz 102. 7 MHz
0.3 us X 1500 Hz 34.9 MHz
0.6 us X 1000 Hz 20. 8 MHz
1.0 us X 500 Hz 10.45 MHz

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 transnitter output

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

17



Exhibit 4

TEST RESULT

9410 Mz 0 dB

2nd -64 dB

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

-70dB bel ow maxi nrum nmean power, and/or 13 dB below linmt.

Limt: -(43 + 10 log 6.37) = -51.0 dB
mean power:6.37 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 foll ow 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 ated 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 equi pment 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 emissions from 1GHz tol8 GHz.

(5) Calculate the field strength of spurious em ssions froml 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 6.37) = -51.0 dB
mean power:6.37 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 124dBu/ m 0dB Figure 4
Spuri ous 150kHz t o 30MHz | Max. 57.0dBu/m -67.0dB Figure 3
Emi ssionField| 30MHz to 1GHz | Max. 48.8dBu/m -75.2dB Figure 3
Strengt h 1GHz to 18GHz Max. 60dBu/ m - 64dB Figure 4
Ter mi nal
Interference 10kHz to 30MHz 58. 5dBuv (- 65. 5dB) Figure 5

Vol t age

21
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18GHz )
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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 MHz)

4, TEST RESULTS
4.1 ELECTRIC FIELD STRENGTH

41,1 TEST RESULTS OF MAGNETIC FIELD STRENGTH
4111 STANDBY

Product + Marine Radar

Modsl : RAS4

Serial No. : E4360001

Rating : 24VDC

Mooe : Standby

Data : 20 Apr2001

Condition (20 ABN

QUASIPEAK LEVEL

FREG | FSM [+TH AF EFS MRGHN Limit.

MHz | dBuV o8 dB dBuV/m a8 dBuV/m
0.1500 | a4 oo 100 54.1 259 B0.0| Q.
0.2000 | 465 00 10.0 56.5 118 684 Q
0.3000 are 00 10.0 478 & 20| Q
u_m! as0 o0 10.0 45.0 58| 509| Q
0.5000 | azg 0.0 10.0 428 11| 500 @
0.7500 | 283 o0 10.0 383 101 484 Q
1.0000 26.6 o0 10.0| 6.6 10.7 473 Q
2.0000 | 185 o 10.0/ 28.6 180 6| O
3.0000 | 14.8 o 100/ 248 18.1 430 Q
40000 123 ol 10.0/ 224 19.5 19| 9
50000 102 ol 10.0 203 207 10| a

f 7.5000 70 o1 100 17.1 22.3 04| Q

10.0000 48 o 10.0/ 149 234 33| g
15.0000 20 ot 1] 11.6 25.1 37| Q
196715 | 125 o 80 216 140 356 Q
19.7818 132 o 80| 223 133 A58 Q.
19.8910 128 o 8.0 220 136 356 Q
20.0000 | 6.3 o 80 154/ 20.2 56| Q.
200071 121 o1 a0 21.2| 144 as6| Q
25,0000 1.0 ol 18 8.0| 257 M7 Q
30,0000 | 41 o1 1] H'“I 230 30| Q

| |
{
|
1
|
| {
| |
|
|
i
FsM : Fiald Strength Meter Reading
oL : Cable Loss
AF : Antenna Factor
EFS : Electric Field Strangth (EFS=FSM+CL+AF)
MROMN ! Margin (MRON=Limit=EF5)
a : CISPR Guas—Peak
L : Loop Amtenna
ME& ¢ Maxirnues Six Data

25



4.1.1.2 S-PULSE

Product : Marine Radar
Maodel : RAS4
Sertal Mo + E438:0001
Rating : 2AVDC
Mode TX ON | 5-Pulse
Date 20 Ape 2001
Condition 24'C 48N
QUASI-PEAK LEVEL
FREG FSM GL AF EFS MRGM = Limit MNote
MHz dBuV B dBl dBuV/m a8 dBuV/m
C0is00]  4aE| o0 100 5460  #54  Boo| @
0.2000 470 1] 100 570 114 884 Q,
0.3000 3.1 00 100 481 39 520( @,
04000 350 0o 100 450 58 508| G
0.5000 3.0 00 10.0 430 T0 500| @
0.7500 | 273 0.0 10.0 73 1.1 84| 0,
1.0000| 26.8 1] 100 36.8 105/ 473 Q.
2.0000 18.4 1} 100 285 16.*! 446 O
30000 14.8 o 100 49 18.1] 430 Q,
j 4.0000 122| 0.1 100 223 196 asl Q
5.0000 10.3 | o1 10.0 204 085 40 @
7.5000 E.I-; o1 10.0 16.9 225 394 Q
10,0000 l.B: o1 10.0 149 234/ 383 Q@
15.0000 20| o1 95 1.6 25.1) 36.7 Q.
18.7599 13.3| o1 80 224 132| 358 o
19.8683 135 o1 a0 228 130 58| @
18.8798 128 ol 80 220 128/ 58| aQ
20,0000 46| 1] a0 13.7 El.ﬂi 5.6 Q
250000 14| (i} 18 8.4 !EJ; M1 Q
30.0000 8.1 01 | 6.8 130 21.!]| HO Q
I
| |
FSM  :Field Strength Mater Reading =~ R T
CL : Cable Loss
AF . Antenna Factor
EFS : Electric Field Strength (EFS=FSM+CL+AF)
MRGH : Margin (MRGMN=Limit-EFS)
Q : GISPR Quasi-Peak
L : Loop Amtenna
ME : Maximum Six Dats
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4.1.1.3 L-PULSE

Product : Marine Radar
Modeal : RAS4
Serial Mo : E4360001
Rating : MYDC
Mode :TH ON , L-Pulse
Date : 20 Apr.2001
Condition 1 24°C 48%
QUASI-PEAK LEVEL
FREQ | FsMm GL | AF | EFS | MRGH Limit
MHz dBul dB dB dBuV/m | d8 dBuV/m
01500 452 0.0 IG.I'.'I| 55.2 248 BOO| Q.
02000 4710 00 10,0 57.0 114 684 Q.
0.3000 376 0o 100! 478 44 520| Q.
L] 353 00 'IU.I'.I! 45,31 58 509 Q.
05000 334 0.0 10.0 434 6.6 500 Q.
0.7500 202 0.0 10.0 9.2 92 484 Q,
1.0000 285 00 100 385 88 4713| Q.
20000 185 (1} ] 10.0 0.8 16.0 4468 Q,
30000 150 o1 100 251 178 430( Q.
4 0000 123 o1 100 224 195 419 Q
50000 105 o 10.0 20,6 204 a0 a
7.5000 10 o1 10,0 171 223 ae4| 0,
10,0000 48 o1 100 150 233 3| a,
15,0000 21 01 85 1.7| 250 387 Q
198637 127 o 8.0 218 138 57| a
19,7771 135 o1 8.0 !25 130 as6e| Q
1898003 132 o a0 223 133 56| O
20,0000 1.0 o1 a0 16.1 19.5 356 Q.
200181 127 o1 a0 218| 138 e Q
250000 18 o1 19 98 249 347 Q
30,0000 68 o1 6.8 138 20.2 M0 Q
|
FEM " Field Strength Meter Resding
CcL : Cable Loss
AF : Antenna Factor
EFS : Electric Field Strength (EFS=FSM+CL+AF)
MRGN : Margin (MRGN=Limit-EFS)
Q : CISPR Quas—Pask
L :Loop Antenna
M : Masimurm Sik Data

27




(Radiated Interference Field Strength 30 Mz - 1000MHz)

412 TEST RESULTS OF ELECTRIC FIELD STRENGTH
4121 STANDBY

Product : Marine FAoder
Modal : RAS4
Sertal Mo, : E4380001
Rating : 24VDC
Moda : Standby
Date < 13 Apr. 2001
Condition 1 20°C 48y
(VERTICAL POLARIZATION)
mu NMFSM | FAG | SAL | CL AF | MEFS | MRGN | Limit | DR |ANTH| Hote
| MHz dBuV | dB dB a8 &8 |dBuV/m dB |dBuVim| deg | m
[ TEEEE|  S08| 250 20 08 68| 357 ia8| 540 i 0] @
| 157.434 167, 280 28 08 108 50 85| s 17| 20| G
| 158613 252 250 26 0.8 104 14.1 94 35| 153 ol g,
| 11882 247 280 LY ] 0@ 103 122| o3| 238 me| el o
| 201597 418 250 02 ] 03| 288 I sS40 2 0| Q
! 261994 619 280 08 11 128)] 414 128] sS40 382 18] @
327604 467 20| 05 1.0 44| 38R 172 sS40 188 15| g
| 453s07| 440 250 -02 18] 174|384 188|540 188 20) g
| seez05| 484 250 0z 18| 189| 442 88| S40 34 10| g
854405 460 280 0z 18 198 487 83| s40 15 10| Q
5795806 518 2500 -0 19 198 484 66| G40 15 19 Q
820009 488 280 -03 20| 20 454 B8 540 W 20 @
[HORIZONTAL POLARIZATION)
[ FREG | MFEM | PAG SAL cL AF MEFS | MRGN | Limit | DIR [ANTH Nots
| MMz dBuV | d8 | dB d8 | dB |dBuV/m| dB [dBuVim deg | m
7506 &1 ma| 43 0 B@| 292 48| Gam @7 20 @,
157434 180 250 18 0.8 108 72 183 235 m! 20| @,
159,813 253 180 18 0.8 104 135 00 #ns ns 20| Q
_ 161892 280 250 20 0.8 03| 161 74| 23§ 42 20) qQ
5 201597 508 250 ] 0.8 83| 318 162 540 35| 10| g,
251804 527 250 03 1.1 128 417 123| 540 23| 10 Q
| 327604 506 50 -00 14 4| 42 128 540 48| 10| g
| 453807 454 250 03 1.7 170 395 145 540 25| 20| @
50205 5041 5.0 0s 18 190 464 76| 540 al i g
554405 448 250 o4 18 198 454 &8 540 37 11| Q
5Te806 483 50| LT) 18 188 483 17| BAD & 18 Q
620859 438 250/ 05| 200 204| 404 138 540 77 18| G
| | |
MFSH  Masimam Fisld Strength Motor Floading
PAG : Pra=-Amplifisr Gain
SAL : Sita Attenation Loss
[~ N Cabls Loss
AF : Artanne Factor
MEFS : Mayimum Elsctric Fald Strongth (MEFS=MFSM-PAG+SALHCL+AF)
MRGH : Margin (MRON=Limit-MEF 5)
DR : Direction of Turn Table
ANTH  : Artonna Hight
a : CISPR Quas-Pask
B : Broad Band Dipals Antenna
b : Dipale Antanna
ME : Maximum Six Data
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4122 5PULSE

Product : Marine Radsr
Modal - RAS4
Serial Ma. - EA360001
Festing 24VDe
Moda :TH ON , 5-Pluse
Date < 13 Apr. 2001
Condition 20'C 4
(VERTICAL POLARIZATION]
[ FREQ MFSM | PAG | SAL GL AF | MEFS | MRGH | Limit | DIR [ANTH| HNowe
MHz dBuyY dB dB a8 dB  |dBuV/m OB |dBuV/m deg m
!' T TEEET|  S23| §%0| 20| 08| 68| 368 17| S40] 3% 0] G,
| 157438 227, 2590 8 08| 108 120, 1.5 235 26 10| G
| 156602 242 280 28 o8 04| 130 04| 235 88 10| @
| 161692 214 250 24 08 103 98| 138 235 1| 20| qQ
01800 426, 250 02 0.8 a3l 2718 2 sS40 48 10| @
252003 S0 250 08 11 126 387 43| S0 M2 15| g
| 277200 484 250| -02 11 121 85 185 s40 237 10| @,
| azre0z| 479 /0| 08 1.3 144 372 188| 5S40 170 14] qQ
| 453,604 451 250 -02 16 17.4 386 154 540, 180, 20| qQ
| 529.200 476 50 0z 18| eS| 434 106 5S40 355 18| qQ
| s79804| S22 20| -04 1.8 18| 487 83| S40 & 20 0
| 604804 494 50| 05 19 199 458 82| G40 11| 10| G
830,008 488 250 =03 20 201 457 B3 54.0 15 20 g,
l
(HORIZONTAL POLARIZATION) i L
[ FREGQ | WNFSM | PAG | SAL | BL | AF | MEFS | MRGN | Lmk | DIR [ANTH| Hote |
MHz dBuy | dB 8 L] dB  |dBu¥/m dB [dBuV/m dex | m
5T BiZ BmO| 43 05 B8] B3| AT I @\ 0] 6
157438 233 80 18 08 me| 115 20| S 3w 20| Q
150.602| 220, 280 18 o0& 04 102 133| 238 20| 18] Q
181682 238 280 0 08 w3 1ze| ns| s 30| 20| Q
| 201.800| 518 250 18 04 93| 388 154 540 2| 10| Q {
| 252000 645 250 03 1.1 128) 435 06| G40 2E| 10| q
| a0 513 280 08 L1l 1 387 43] MO 21| 10 g
| azve0z| so7| 250 03 1.3 w5 48| 122| B0 354 10| g
453604 453 250 0a 1.7 170 394 48| G40 2| 18] q
520.201| 483 250 05 18 188 455 85| mo| 15| 12| qQ
570604 510 250 03 1.9 196, 480 19| M0 1| 12 aq
BO4BO4| 438 250 0.2 18 a8 408 134 540 il 1)o@,
| 830008 408 250 05| 20| | 375 165|540 34| 18] Q
| | | |
" MFSM " Mawirnum Fiekd Stresgth Mater Reading
PAG i Pre=Amglifier Gain
SAL : Site Attenation Loss
CL : Cable Loss
AF . Artanra Factor
MEFS : Maximum Ebsctric Fiald Strangth (MEFS=MFSM-PAG+SALACL+AF)
MRGM  : Margin (MRGN=Limit-MEFS)
DR : Direction of Turn Table
ANTH : Artanna Hight
(-] : CI5PR Guas—Pask
B : Broad Band Dipole Antenna
D : Dwpole Antenns
ME - Maximum Six Data
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4123 PULSE

Product : Marine Radar
Maodal : RASH
Serial No. : E4360001
Rsting - 24VDC
Mada :TX ON , L-Pluse
Data : 13 Apr, 2001
Condition - 22'C a8
(VERTICAL POLARIZATION)
T FREG TBAG | SAL €L | AF | MEF5 [ MRGN | Limt | DIR [ANTH| HNots |
__MHz @BV | dB8 | dB | 8 | dB (dBuV/m dB |dBuV/m deg | m |
T84T 54| 250 1] :Lu‘| 85| 384 58| sO[ @) 10 @
157.304 287 250 1] 08| 108 180 55 25| w8 10| q
158,603 263 280 28 0B 104 142 43 23s| 23 10| @ |
161L.702] 210 250 24 08| 103 85 40| 25 | w0 Q@ :
183801 270, 250 22 0Bl 1o 151 ad m.s! 172| 20| @, |
226,798 P 250 o4 10| 10| 340 m0| 540 1| 20| @ |
261998 g24| 250 o8 1] 128 s 121 640 388 18 @ :
277200 473 250 0.2 11 131 64 174 540/ B 14 Q |
453802) 457 250 02| 18 14| 382 48| 540 180 20| Q g
520,206 476 250 02 18/ 189 4.4 108 S0 6| L7 Q |
§79.807 §23 280 =01 18 w8 488 82 540/ 7| 20| @,
604800 504  250| -05 l.ﬂi 199 %B8 72| S40 330 20| Q
| | |
|
| [
_(HORIZONTAL POLARIZATION) o
[ FREG MFEM | PAG | SAL oL | AF MEFS | MRGN | Limit | DIR [ANTH| HNote |
MHz dBu¥ o8 o8 d8 | dB (dBu¥Sm dB | dBuV/m deg &l |
75557 5B B0 =] 05 (1] FLT] I K] 540 B I0 q
167.304 258 5.0 18 0B 108 140 85 235 235 18| @
150803 259 250, 13) 08 104 141 04| 235 mo| 20| @
161,702 208 280 20 08 03 08 40| zas 32| 20 @
163801 268 250 20 08 1o 148 87| 235 18| 20| Q
226706, 504 250 18 18| 10| 380 150 640 20 10 q,
251806 525 250 03 1.1 126 415 125 840 45| 10 Q,
277200 513 20| -13 11 123 304 46 540 208 10| q
453802 482 250 03 1.7 171 423 17 540 314 18| Q,
520206 507 250 05 18 188 468 71 640 48| 12| @,
579607 514 250/ 03 1.9 198 484 58 54.0 i 1.2| a,
BO4EO0| 44B 250 0z 14 198 418 122 540 342 12| 4
| | |
MF5M . Mawwnum Freld Strength Mater Readng
PAG : Pre~Amplifier Gain
SAL : Site Attanation Loss
CcL : Cable Loas
AF : Artanna Factor
MEFS : Maximum Electric Fiald Strongth (MEFS=MFSM-PAG*SALACLAAF)
MRGH : Margin (MRGN=Limit-MEFS)
DR : Dirsction of Turn Teble
ANTH : Antenna Hight
] : CISPR Guasi-Pesk
;] : Broad Band Dipole Antanna
+] : Dipole Antenna
ME - Maxsmum S Data
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(Termnal Interference Voltage 10 kHz - 30 MHz)

4.2 CONDUCTED POWER-LINE STRENGTH

421 STANDBY
Product : Marine Radar
Modal : RASH
Serial No. : E4380001
Rating 1 VDO
Moda : Standby
Date : 11 May. 2001
Condition (20 55%
QUASI-PEAK LEVEL (ONE)
FREQ | FsM oL LISN cPLS MRGN Lamit
MHz dBuV o8 o8 dBuv a8 dBuY
0.0388 56.4 (V1] (1] 510 180 TR |
0.0802 | 278 00 02 28.0| 335/ 6168
0.1220 | 0.1 00 0.1 02 238 53.8
0.1643 | a3 00 0.1 34 215 589
0.2506 | 26.0 00 00 26.0 | 218 539
24736 322 0.1 0.1 324 178/ 500
2.5400 | 305 o1 0.1 307 184 50.0
25901 | e 0.1 0.1 320 180 500
I 26386 | 285 o1 0.1 28.7 213| 500
27 4485 268 o1 0.7 278 224 50.0
1
QUASI-PEAK LEVEL (OTHER OME)
FREQ [ FEM cL LISN If CPLS | MRGN | Lmk
MHz | dBuy dB d8 | dBuV 611662  dBuV
0.0388 | 493 00 o W esa i
0.0802 19.8 00 02| 0.0 415 616
0.1220 | 20.9 00 o1 21.0 228/ 518
0.1643 | 248 o0 o1 24.7 342 | 58.9
- 0.2506 | a5 00 00 s 154 519
| 24736 azs o1 a1 327 173 50.0
| 25400 | 312 o1 0.1 M4 188 500
| 25001 | 323 01 0.1 325 115 50.0
28388 296 [i k] 01 298 202 500
224485 223 (i ¥ 05| 229 271 50.0
| |
| | |
e | B Bt (R
cL : Gable Loss
LISN : LISN Factor
CPLS : Gonducted Powar—Line Strength (GPLS=FSMeCL+LISN)
MEGN : Margin (MAGN=Limit-CPLS)
Q : CISPR Quasi-Paak
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422 5-PULSE

Product : Marine Radar
Model : RAS4
Serial No. : EA380001
Rating : MVDC
Mode TH ON |, 5-Pluse
Data : 14 May. 2001
Condition (¥C 1%
QUASI-PEAK LEVEL (ONE) - -
FREQ FSM [+'R LISH CPLS | MRGN | LUmit |  Mote |
MHz dBuV dB B dBuV a8 dBuV |
00414 CETE| 00 08 585 153 78| Q. |
0.1268 352 00 0.1 353 178 5.1 Q |
01647 316 a0 0.1 37 269 585| @, !
0.2551 283 00 0.0 203 244 537| qQ {
24806 aln o 0.1 3.2 Is.ai 500 Q
25031 362 0.1 01 384 138| 500 Q !
25603 azs o 01 327 17.a| 500 Q. |
121804 255 o 04/ 26.0 240 500| @,
20,7825 2315 o1 07| 24.3 257 500| Q.
1
|
|
|
QUASI-PEAK LEVEL (OTHER ONE)
FREG FSM Gl LISN CPLS MRGH Limit Mote
MHz dBuv dB dB dBuV B.11882| dBuV
00414 454 (1] 08 490 248 TiB| Q
0.1268 185 o0 01 188 345 51| Q
0.1687 258 o0 01 257 328 585 Q
0.2551 | 234 00 0.0 234 a0a 537 Q
24606 318 o1 0.1 320| 180 500 Q
25031 an o o1 373 12.7 500, Q.
26141 3z8 0.1 0.1 330 17.0 500 @,
12,1984 265 ot 03 2ﬂ.9| 231 500 G
20,7625 | 255 0.1 05 76,1 238 500| 0
| 1
|
1
!
| |
FSM : Field Strength Meter Reading
CL : Cable Loss
LISMN : LISN Factor
CPLS : Conducted Power-Line Strength {CPLS=FSM+CL+LISN)
MRGN : Margin (MRGN=Limit-GPLS)
a : CISPR Quas~Paak

32



423 L-PULSE

Produat : Marine Radar
Mode! : RASY
Serial Mo. : E4360001
Rating : 24YDC
Mode :TH ON |, L-Pluse
Date : 14 May. 2001
Clondition (22°C 5%
QUASI-PEAK LEVEL (OMNE)}
TFREQ | Fa8M [ GL [ USN | GPLS | MRGN | Limit “Note
MHz dBuV a8 d8 | dBuV a8 BV
00401 571 oo 06 | 517 16,6 3 Q
01251 340 0.0 o 34,1 192 534| @
0.1887 0.7 0.0 iR} 3038 278 586 Q
0.2530 308 0.0 00 | ana 230 538 Q
03378 N5 0.0 o0 | 30.5 198 504 Q
24828 363 0.1 01 365 135 500 Q
25049 3713 o1 o 315 125| 500 @,
26166 3as 0.1 o anr 16.3 500 @,
125311 234 R 04 2319 261 500 Q
204415 216 0.1 0.7 234 266 500 @,
GQUASHPEAK LEVEL (OTHER ONE)
FREG FSM CL LISN CPLS MRGN Limit Note
MHz dBuV dB [: ] dBuY 611882 d8uv
0001 464 0.0 06 48.0 253 743 Q
| 01251 188 0.0 o 18,7 4.6 534/ Q
| 01687 251 0.0 o 252 334 588 Q
02530 242 00 0.0 242 206 538 Q
03378 244 0.0 00 24.4 260 504/ Q,
I 24628 322 0.1 o az4 i'-'.ti; 500 Q.
| 25048 383 0.1 ol 385 15 500 @,
! 26166 341 0.1 o1 341 16.7| 500 Q.
| 12531 258 0.1 03 282 238 500 Q
I 204415 260 0.1 05 286 234 500 @,
|
| |
i i
! |
FSM : Field Strength Meter Reading
CL : Cable Loss
LISN : LISN Factor
CPLS : Conducted Powsr—Ling Strength (CPLS=FSM+CL+LISN)
MRAGHN : Margin (MRGN=Limit-CPLS)
Q : CISPR Quas-Paak
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FIG 1

Strength Level

FIG 2

Strength Level
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FIG 3 semekr Test Results of Magnetic Fleld Stremgth seeekk
per ENGOWMS (Frequency Ramge from 150kHz to J0MBE)
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FIG 4 wnndkk Topt Homulte of FElectrie Field Strength seeees
por ENE0945 (Frequency Range from 30MHz to 1000MHz)
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FIG & sk Teat Results of Electric Field Strength seces
per ENG0945 (Frequency Hange from 30MHz to 1000MHz)
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FIG 7 wwickkk Tent Resultz of Coanductod Power—Line Strength seeess
per EN60945 (Frequency Honge from 108z to 20MHz)
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FIG 9 weewmnk Tozt Hesults of Conducted Power-Line Stremgth sokkkss

Strangth Laval

por ENSOR4S (Frequency Range frem [0kHz to J0MHz)
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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&KRAC
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 mnutes. 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 Degr ee- Centi gr ade and al | owt he equi pment to stabili ze.

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

(3) Increase the chanber tenmperature by 10 Degree-Centi grade and repeat step
1 and 2.
Continue in 10 Degree-Centigrade increnments 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 emnission nust not be nearer to the edge
of the authorized band than 1.5/t in MHz, (wheret is the shortest pul se
used, in mcro second).

t = 80ns(nom nal)

1.5/t = 18.8 M&z

Band Limt = 9.300000 to 9.500000 GHz

Emi ssion Limt =9.3188 to 9.4812 GHz
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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 9.422 9.423 9. 422 9.419 9.411
-10 9. 420 9.421 9.419 9.417 9. 405
0 9.418 9.418 9.417 9.414 9. 402
+10 9.415 9.417 9.414 9.412 9. 399
+20 9.412 9.414 9.411 9.411 9. 395
+30 9.410 9. 410 9.408 9. 407 9.393
+40 9. 407 9.408 9. 406 9. 405 9. 388
+50 9. 405 9. 405 9. 404 9.403 9. 385
Vol tage Stability
Appl i ed Vol t age(Vdc) Initial Frequency(GHz) Fi nal Frequency(GHz)
10. 2 9.414 9.412
12.0 9.414 9.412
13.8 9.414 9.412
24.0 See note bel ow
27.2 9.414 9.412
32.0 9.414 9.412
36. 8 9.414 9.412

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

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

*Ex Final reading taken 5 minutes following initial reading.
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