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Report Summary

FLI project number:

FLI 04-11-0386

Test report number of
initial issue:

FLI 12-12-063 Date of initial issue 27 April 2012

Test report number of
revised/replaced issue:

Date of revised/replaced
issue

Test report revision/
replacement history:

Test standard(s)/ Test
specifications:

FCC 47 CFR, Sections:

2.1046 and 80.215 - RF Power Output,

2.1047 and 80.213 - Modulation Characteristics,
2.1049 - Occupied Bandwidth,

2.1051 - Spurious Emissions at Antenna Terminal,
2.1053 - Field Strength of Spurious Radiation,
80.211 - Emission Limitations.

2.1055 and 80.209 - Frequency Stability,

(Date of issue: 1 October 2010)

Customer:

Furuno Electric Co., Ltd.
9-52 Ashihara-Cho, Nishinomiya-City, 662-8580 Japan

Manufacturer:

Furuno Electric Co., Ltd.
9-52 Ashihara-Cho, Nishinomiya-City, 662-8580 Japan

Trade name:

FURUNO

Model:

SSB RADIOTELEPHONE

Type:

FS-1575

Product function and
intended use:

For Maritime Radiocommunication

samples during testing:

Number of samples One

tested:

Serial number: 3592-0003

Power rating: 24 VDC, 20 A
Product status: Pre-production model
Modifications made to None.

Date of receipt of
samples:

10 March 2012

Test period:

12 March 2012 to 5 April 2012

Place of test:

Furuno Labotech International Co., Ltd.

- Nishinomiya Lab.
9-52, Ashihara-cho, Nishinomiya-shi, Hyogo, 662-8580 Japan

- Nishinomiya-Hama Lab.
2-20, Nishinomiya-Hama, Nishinomiya-shi, Hyogo, 662-0934 Japan
Anechoic Chamber used for the test has been registered by FCC.
(File number: 90607)
Test firm Designation Number: JP2007,
Test Firm Registration #: 838049

Test results/ Compliance:

Passed.
The test results of this report relate only to the samples tested.

Tested by: Yasuharu Nakamura, Katsumi Imamura, Sadatomo Kuwahara, and Koji Kawai
Written by: Akiko Inoue
Verified by: Yoshihiro Ishii

Approved by:

Date: 27 April 2012

Name: Yoshihiro Ishii

Title: Senior Manager, Technical Department,
Furuno Labotech International Co., Ltd.
Signature:
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Testing Laboratory Status

Furuno Labotech International Co., Ltd. (hereafter called FLI) has been holding the following
status after having been assessed according to the provisions of ISO/IEC 17025 and/or the
relevant rules:

(1) Telefication Listed Testing Laboratory:
- listed by Telefication B. V., Edisonstraat 12a, 6902 PK Zevenaar, The Netherlands
- Laboratory assignment number: L116
- Date of initial listing: 26 July 1999  (*)
- for testing the following product categories/ test standards:

- EN 60945, IEC 61162-1/-2, and IEC 62288 for Maritime navigation and
radiocommunication equipment and systems

(2) BSH Recognized Testing Laboratory:

- recognized by Bundesamt fir Seeschifffahrt und Hydrographie, Bernhad-Nocht-Str. 78,
20359 Hamburg, Federal Republic of Germany

- Recognition certificate number: BSH/4613/06202/1864/11
- Date of initial recognition: 4 April 2003 *)
- for testing the following product categories/ test standards:

- IEC/EN 60945, IEC 62388, IEC 61162-1/-2, and IEC 62288 for Marine navigational
and radiocommunication equipment and systems

(3) TUV Appointed EMC Test Laboratory:

- appointed by TUV Rheinland Japan Ltd., 19-5 Shin Yokohama 3-chome, Kohoku-ku,
Yokohama 222-0033 Japan

- Laboratory assignment number: UA 50046428
- Date of initial appointment: 21 December 1998  (*)
- for carrying out the tests of:

- EN 55011, CISPR 11, EN 55022, CISPR 22, EN 55024, CISPR 24, EN 55025, CISPR
25,
EN/IEC 61000-3-2/-3, EN/IEC 61000-4-2/-3/-4/-5/-6/-8/-11,
EN/IEC 61000-6-1/-2/-3/-4, EN/IEC 60945, EN/IEC 61326-1, EN/IEC 61326-2-6,
EN/IEC 60601-1-2, JIS T 0601-1-2, JIS C 1806-1, ISO 11452-1/-2/-4.

(4) RMRS Recognized Testing Laboratory:
- recognized by Russian Maritime Register of Shipping, 8, Dvortsovaya Nab., St.
Petersburg, 191186 Russia
- Laboratory recognition number: 11.02594.011
- Date of initial recognition: 27 January 2009  (*)
- for carrying out testing in the field of:

21001301 Elecrtrical measurements and tests, 21001302 EMC tests, 21001500
Mechanical measurements and tests, 21002000 Equipment protection degree tests, and
21002100 Climatic tests for Ship’s radio and navigational equipment and IEC 60945:
2002

Note: (*) — The current certificates may be found in the FLI web site (http://www.furuno-labotech.co.jp)
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1 Principal Information

1.1 Specifications

(a) Manufacturer:
(b) Model:

(c) Frequency Range:
(d) Class of Emission:
(e) Rated Output Power:

(f) Power Supply:

Furuno Labotech International
Report number: FLI 12-12-063

Furuno Electric Co., Ltd., Japan
FS-1575 (Serial No.: 3592-0003)

1605 kHz to 27.5 MHz (transmit)
0.1 MHz to 29.99999 MHz (receive)

J3E: Telephone
F1B (J2B): DSC and NBDP

J3E: 150 Wpep
F1B (J2B): 150 W

24 VDC

5 A (receive)
20 A (max) (transmit)

Transceiver Unit FS-1575T.
340 mm (W) x 198 mm (H) x 390 mm (D)
15 kg

(g) Dimensions and Weight:

Control Unit FS-2575C.
258 mm (W) x 108 mm (H) x 101 mm (D)

2.2 kg.
1.2 Observation and comments
None.
2 Test Results Summary

47 CFR Iltem Result Test Engineer
Section

80.215 & RF POWER OUTPUT Passed. K. Kawai
2.1046

2.1047 Modulation Characteristics -—- -
2.1047(a) Audio Frequency Response Passed. K. Kawai
& 80.213

2.1047(c) Power Limiting vs Audio Input Voltage Passed. K. Kawai
& 80.213

2.1049 Occupied Bandwidth Passed. K. Kawai and

S. Kuwahara

80.211 Emission Limitations Passed. K. Kawai
2.1051 Spurious Emissions at Antenna Terminal Passed. K. Kawai
2.1053 Field Strength of Spurious Radiation Passed. K. Imamura
2.1055 & Frequency Stability Passed. Y. Nakamura
80.209

- Page 5 of 79 -



P Furuno Labotech International
L4 Bo 1 CH Report number: FLI 12-12-063

3 Test Results
3.1 RF Power Output (FCC Rules Part 80.215 & 2.1046)

(1) Method of Measurement
The FS-1575 was connected with measuring equipment as shown in Fig. 3.1.1

Supply voltage was set to 24.0 VDC. AC/DC Current Probe was connected in series with collector of
each final stage transistor. Test was made under normal environmental condition.

Multi Function Synthesizer generating each 400 Hz and 1800 Hz audio signal at an equal level was
adjusted to produce transmitter RF output power 150 Wpep. Collector current was then measured.

Measurement was made on every test frequency on class of emission J3E.

Multi Function Synthesizer Resistance Attenuator
8904A RA-920A SSB RADIOTELEPHONE
Mfr: Agilent Mfr.: Kenwood [ | FS-1575
24 VDC
Input
Attenuator Attenuator
VAT-10W2 600-A-9FFN-30 Coupler
Mfr.: MCL Mfr.: Bird
Power Sensor Power Meter Spectrum Analyzer
8482A E4418B (MXA Signal Analyzer)
Mfr.: Agilent Mfr.: Agilent N9020A
Mfr.: Agilent
Fig. 3.1.1
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(2) Test Result

Results are shown in Table 3.1.1

Furuno Labotech International
Report number: FLI 12-12-063

Table 3.1.1
Frequency Class of Power Supply Collector PEP
(kHz) Emission Voltage Current Voltage Current (W)
(VDC) (A) (VDC) (A)

1605 J3E 24.0 8.7 23.5 7.6 139
2182 J3E 24.0 10.0 23.4 8.9 140
3300 J3E 24.0 8.6 23.5 7.5 144
4125 J3E 24.0 8.9 23.5 7.6 142
6215 J3E 24.0 8.0 23.6 6.8 146
8291 J3E 24.0 7.9 23.6 6.7 146
12290 J3E 24.0 9.8 234 8.6 144
16420 J3E 24.0 9.0 23.5 7.7 136
18780 J3E 24.0 10.3 23.4 9.1 138
22000 J3E 24.0 8.6 235 7.5 140
25070 J3E 24.0 9.6 234 8.4 138

Environmental conditions observed: On 21 March 2012, 23°C to 23°C, 28% to 28%RH,

3.2 Modulation Characteristics (FCC Rule Part 2.1047)
3.2.1 Audio Frequency Response (FCC Rules Part 2.1047(a) & 80.213)

(1) Method of Measurement

24.0 VDC to 24.0 VDC.

The FS-1575 was connected with measuring equipment as shown in Fig. 3.2.1.

A single audio tone was applied to the transmitter and varied over the range 150 Hz to 2900 Hz.

Output power was measured for variation of audio frequency with the output level 30 W referred to as

0 dB.

8904A
Mfr.: Agilent

Multi Function Synthesizer

Attenuator
VAT-10W2
Mfr.: MCL

Resistance Attenuator
RA-920A
Mfr.: Kenwood

SSB RADIOTELEPHONE
[ | FS-1575

Attenuator
600-A-9FFN-30

Power Sensor
8482A
Mfr.: Agilent

Mfr.: Bird

Coupler

Power Meter
E4418B

Mfr.: Agilent

Fig. 3.2.1
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(2) Test Result

1. Output level for respective audio frequency is plotted in Fig. 3.2.2.
2. Carrier level was shown in Table 3.2.1A.
Table 3.2.1A
below pep Standard
J3E Suppressed Carrier mode 65 dB at least 40 dB
Audie Frajuency Response
5
n —_
-5

Razponse (1B)
—
th o=

oy

-2 ‘ k
-25
-30
-35
b 00 1000 1500 2000 2500 3000 3500

Irequency (I1z)

Fig. 3.2.2 Audio Frequency Response

Environmental conditions observed: On 21 March 2012, 23°C to 23°C, 28% to 28%RH
24.0 VDC to 24.0 VDC
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3.2.2 Power Limiting vs Audio Input Voltage (FCC Rule Part 2.1047(c) & 80.213)
(1) Method of Measurement

The FS-1575 was connected with measuring equipment as shown in Fig. 3.2.2.

Two audio tones of 400 Hz and 1800 Hz were applied to the transmitter in equal level. The input level
was varied and PEP was measured.

Multi Function Synthesizer
8904A
Mfr.: Agilent

Resistance Attenuator
RA-920A

Attenuator
VAT-10W2
Mfr.: MCL

Mfr.: Kenwood

SSB RADIOTELEPHONE
FS-1575

Attenuator
600-A-9FFN-30

Power Sensor
8482A
Mfr.: Agilent

Mfr.: Bird

Coupler

Power Meter
E4418B

(2) Test Result

Mfr.: Agilent

Fig. 3.2.2

Spectrum Analyzer
(MXA Signal Analyzer)
N9020A

Mfr.: Agilent

Measurement was made on frequency 4125 kHz. The results are shown in Fig. 3.2.3.

100

Power Limiting vs Audio Input Voltage

paparsssesesree)

10

Output Power (W)

0.1

-60 -5

th
I
7]
=]
|
o
th

AudioInput (dBm)

Fig. 3.2.3 Power Limiting vs Audio Input Level

Environmental conditions observed: On 21 March 2012, 23°C to 23°C, 26% to 26%RH
24.0 VDC to 24.0 VDC
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3.3 Occupied Bandwidth (FCC Rule Part 2.1049)

(1) Method of Measurement

Furuno Labotech International
Report number: FLI 12-12-063

The FS-1575 was connected with measuring equipment as shown in Fig. 3.3.1.

Two audio tones of 400 Hz and 1800 Hz were applied, in equal level, to the transmitter. The level was
adjusted to 10 dB above the level producing PEP output of 150 W for test frequencies 4 MHz or below.

The output was monitored with Spectrum Analyzer with settings of span 50 kHz, IF bandwidth
(resolution bandwidth) 300 Hz and video bandwidth 300 Hz.

Multi Function Synthesizer
8904A
Mfr.: Agilent

Resistance Attenuator
RA-920A

Attenuator
VAT-10W2
Mfr.: MCL

Mfr.: Kenwood

SSB RADIOTELEPHONE
FS-1575

Attenuator
600-A-9FFN-30

Mfr.: Bird

Coupler

Power Sensor
8482A
Mfr.: Agilent

Power Meter
E4418B
Mfr.: Agilent

(2) Test Result

Fig. 3.3.1

Results are shown in Fig. 3.3.2 through 3.3.30.
Occupied bandwidth is a bandwidth in which 99 % of the mean power radiated falls.

Spectrum Analyzer
(MXA Signal Analyzer)
N9020A

Mfr.: Agilent

Environmental conditions observed: On 22 March 2012, 20°C to 23°C, 28% to 29%RH
24.0 VDC to 24.0 VDC
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50 & AC | SENSEINT| _ALIGNAUTD  D5:46:46 AM Mar 22, 2012
enter Freq 1.606400 MHz Avg Type: Log-Pur
Tnput: RF_ PHO: <20k Trig: Free Run
IFGain:Low Arten: 6 dB

10 d8idiv.~ Ref -10.00 dBm
Log

=

||l

L | |,,|,1 1|'. ] ‘ “I |' |

Center 1 60540 MHz

8pan 5|:| 00 kHz

#Res BW 300 Hz VBW 300 Hz Sweep 670 ms (1001 pts)
MSG- .snn.ls'_LAC coupled: Accy u
Fig. 3.3.2 SSB: Tx Frequency 1605 kHz
50 @ AC | SENSEAUNT|

AUTOL  09:45:31 AM Mar 22, 2012

enter Freq 2.1

input: RF_ PHD: <20k L, 1rig:Free Run

z

IFGain:Low Atten: 6 dB

10 deidiv - Ref -10.00 dBm
Log

’f |’
Jl
ikl 8

ﬂ T F["\l:'."'l||.'|"1 |."| |

Center 2.1&346 MHz
#Res BW 300 Hz

MSG

Span 50.00 kHz
VBW 300 Hz Sweep ﬁ?ﬂ ms (1001 pts]

sTaTus 1 AC coupled: Accy ul

Fig. 3.3.3 SSB: Tx Frequency 2182 kHz
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| 504 AC | SENSEINT| MAUTO  [05:43:55 AM Mar 22, 2012 |
enter Fre 400 Z 3456
q Input: RF_ PNO: <20k (g 1rig: Free Run i l
IFGain:Low Atten: 6 dB
10 didiv. -~ Ref -10.00 dBm
Log
(L1 ‘
|
jLg L | IAHR |
- o | ’l'l |‘_ i
..' F" | “ I '-l.1 LA |
[" ] ”| I ||‘r'| ”l”,,._‘l' I
l | |'| | Ly
Center 3.30140 MHz Span 50.00 kHz
#Res BW 300 Hz VBW 300 Hz Sweep E?ﬂ ms (1001 pls:l
MSG- STATUS l AC coupled: Accy u
Fig. 3.3.4 SSB: Tx Frequency 3300 kHz

| S04 | AC BLIGNAUTD  109:42:40 AMMar 22, 2|:|12|
Avg Typl Log-P\\rr 56
antar raq - 26:.‘;2.21;“ zpm]: <20k Trig: Free Run l
IFGain:Low Atten: 6 dB ’

10deidiv - Ref «10.00 dBm
Log

| | |
T 1 I | T |
I | |
| | | I | I
:,.., T ,' | | ...l..l..l L m
L AL RIRLEIE | i ]| Hi 1 wq i
| ” AN | ! A4 i | .
Center 4.12640 MHz Span 50.00 kHz
#Res BW 300 Hz VBW 300 Hz Swaep E?Ill ms {1001 |::|ls;|I
usc,‘. srp.n.ls & AC coupled: Accy u

Fig. 3.3.5 SSB: Tx Frequency 4125 kHz
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| s0@ AC | SENSEINT| | BLIGNAUTD  [O9i41:48 AMMa 22, 2012
Avg Type: Log-Pwr
enter Freq 6.2 Eﬁﬂgm zprm oo T Trg: Fres Run vg Type: Log
IFGarin:Low Atten: 6 dB
10 de/div -~ Ref =10.00 dBm
Log
ELEL
‘ 1 "| : | \ 4 |
) | \ I'n
Center 6.21540 MHz 8pan 50 00 kHz
#Res BW 300 Hz VBW 300 Hz Sweep E?ﬂ ms (1001 pls)
MEG- STATUS l AC coupled: Accy w
Fig. 3.3.6 SSB: Tx Frequency 6215 kHz
| 509 | AT | SENSEINT|  ALIGNAUTO  [09:40:33 AMMar 22, 2012
Avg Type: Log-Pwr 3456
enter Froq Input: RF PHO: <70k (50 1rig: Free Run S
IFGain:Low Atten: 6 dB
10 deidiv - Ref -10.00 dBm
Log
LA
T i
i |
e
1 LD |
] [ k! l | »
| fig—s i ghi N f: AR 1. 1
. |I (4 | | ] | |
R LT W
T T T r:|=,'
' Z . R | il
Center 8.29240 MHz Span 50.00 kHz
VBW 300 Hz Sweep 6?0 ms (1001 pls]

#Res BW 300 Hz

MSG

STATUS:

1 AC coupled: Accy ul

Fig. 3.3.7 SSB: Tx Frequency 8291 kHz
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Tl Agilent Spectrum Analyzer, - Swept SA

S0 Q AC SEMSE:IMT] ALIGH AUTO 10:06:43 &M Mar 29, 2012

Center Freq 12.291400 MHz | T Free R Avg Type: Log-Pwr TRT?(;E BEEEER
Input: RF PNO: <20k (o) rig: Free Run

IFGain:Low Atten: 6 dB DETM MMM N

10 dBidiv  Ref -10.00 dBm
Log

20n i H\
00 \
400

500 1 \

-G0.0

|
70 (HIH mn
AN

onn i i q n ﬂ D

oAl | LWWWWT LY Y
‘HT‘H HTT I Iq v I' Pl

Center 12.29140 MHz Span 50.00 kHz

#Res BW 300 Hz VBW 300 Hz Sweep 670 ms (1001 pts)

MSG| |STATUS‘

Fig. 3.3.8 SSB: Tx Frequency 12290 kHz

Tl Agilent Spectrum Analyzer, - Swept SA

S0 ¢ A SEMSE:INT ALIGN AUTD 02:42:05 PM Mar 26, 2012
RBW 300 Hz Avg Type: Log-Pwr TR&CE[] - 2258
ig: TYPE |\
Input: RF PNO: <20k ) Trig: Free Run
IFGain:Low Atten: 6 dB DET|M MM MMM

10 dBidiv. ~ Ref -10.00 dBm
Log

-200 il
-30.0 \ \
-40.0 \

i

ik
il

I A AT,
LAl i

| uw”w? i
R

|
]

|

|

'| il
Center 16.42140 MHz Span 50.00 kHz
#Res BW 300 Hz VBW 300 Hz Sweep 670 ms (1001 pts)

MSG ‘STATUS‘

Fig. 3.3.9 SSB: Tx Frequency 16420 kHz
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50 9 | AC | SENSETINT| [09:36:01 AM Mar 22, 2012
enter Freq 18.7814 z TRACE]LIZ345 6
nput: ;< Trig: Free R e Eid ke
e ™ Aemeds =
10 de/div - Ref -10.00 dBm
Leg :
LLEL
T 1
iR
T | M Il [
In A \ | [
o 1 TT1N IR BA [ I BIEP ¥
"o [ AR AT I WAL AR
n | 1 g ,! )| (| il 11U
r ) .l I __ H‘ | ‘ | - ] | | L1 | | ':.| Do =t L1 J|
l [ ! ‘ ' '
Center 18.78140 MHz Span 50.00 kHz
#Res BW 300 Hz VBW 300 Hz Sweep 670 ms (1001 pts)
MSG- .SIJ’-TLIS-

Fig. 3.3.10 SSB: Tx Frequency 18780 kHz

50 2 AL | SENSENNT|

enter Freq .0 00 Z
Input: RF_ PHO: <20k Cpo 1rig:Free Run
IFGain:Low Atten: 6 dB

10deidiv Ref =10.00 dBm [
Log

I.
i [ . |

; ] = | | i |

" W Al _!-' | | b 5 flp . A -

1 ull_‘" ..._..ll.... AR I EWRRIRT .f .h | | Ll ki-" ..1 T II'I.I'IH.” I. .l.. --I_

“._I | i r']1|.|||' T‘ |-I|I'|lﬂ| "r:ll‘w
SR it il | ' ' L0 L |

| |
g e || !

Center 22.00140 MHz Span 50.00 kHz

#Res BW 300 Hz VBW 300 Hz Sweep 670 ms (1001 pts)
HSG- .E'F.hT‘USl

Fig. 3.3.11 SSB: Tx Frequency 22000 kHz
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I1BOTECH

I'l Agilent Spectrum Analyzer - Swept SA

S04

[Center Freq 25.071400 MHz

Input: RF PNO: <20k G
IFGain:Low

ALIGN AUTO
Avg Type: Log-Pwr

02:54:12 PM Mar 26, 2012
TRACE|| 23456

TYPE Wik

DET|M M R NN

Trig: Free Run
Atten: 6 dB

10 dBidiv~ Ref -10.00 dBm
Log

-20.0 \
-30.0

-40.0

-60.0

-60.0

-F0.0

-s0.0 ﬁ

nﬂﬁ\n

-a0.0 ul

W

-100

' ”q‘ww

il

M

)

;

N
£

inl '"M

Center 25.07140 MHz

#Res BW 300 Hz VBW 300 Hz

Span 50.00 kHz
Sweep 670 ms (1001 pts)

MSG|

|STATUS ‘

Fig. 3.3.12 SSB: Tx Frequency 25070 kHz

"l Agilent Spectrum Analyzer - Swept SA

AL | SENSEUNT|

O 095222 AM M 22, 2012

e T Trig: Free Run R
o aimstuto ~ Atten: 6 d oerl
10 deidiv - Ref -10.00 dBm
Log -
il
LA
|L E||I
| E1 NN |
|
- 1 | N |-
I l| |-I |
| L
" =t aron b
= |
\l[m I||| .
i R Ty | Rale R o1 I | N
1 't“l ]JJIII.
. STTIRPTIR (L Bl ! I
4 '-J il il R | " i l' '.f . J f 1 il I ™
I _'.I],r bl l--v—r-":.r{f ..F..u’.lil.:'_:.x_l:“_ il .',..‘rb. ] :__. ok I.lL i_? . I.I i
.r.|.L h M l| f'l L —l i I|| | v ||.|}|’- ll |T“-Il.|||
1l,l.|.|, F | : . '.'..I}. '
| |
Center 1.605000 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (FFT) ~190 ms (1001 pts)
MsG ismms. 4. AC coupled: Accy L

Fig. 3.3.13 NBDP(ARQ): Tx Frequency 1605 kHz
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ALIGNALITO

S09 [H SENSE!INT |
enter Freq 4.172500 MHz _"
9 Input: R PNO: <20k g | Trig: Free Run
IFGain:Auto Atten: 6 dB

[09:54:21 AMpar 22, 2012
TRACE 3456
TYPE |\ vnleiadtdag

Avg Type: Log-Pwr

10 d2idiv  Ref -10.00 dBm
Log
L
—r
I
; | ||.1
+ IJ{..J ...__l +
L I |
Y §.11 .I 11 -
bl 'H..
T [ i | ‘ .!;l &
: ! e LT _-||...-I.‘.‘, - ]
AR P TI.-'I"u- TR L 1Rt 1
ol II|1,| jt Iy i Er.l'1 e ||"_"'
O TN A L 1 I'll i T rﬁ-l-'-r!-' iy
il 1 j:.|| | | r‘u I i [
--;.'|I[!: Hfy | . ‘ LE S |
| |
Center 4.172500 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (FFT) ~190 ms (1001 pts)
qsq-. ..s.nTUSI_LAC coupled: Accy I;JI

Fig. 3.3.14 NBDP(ARQ): Tx Frequency 4172.5 kHz

| 50w ac | SENSEUNT) 1 miGNAUTO _'_U'SI!E?_:lEhMM??,ZDlZ
enter Fre 0 Avg Type: Log-Pwr
4 Input: RF_ PHO: <20k Trig: Free Run
IFGain:Auto Atten: 5 dB
10 deidiv  Ref -10.00 dBm
Log
|'...4'. :
11 A1|. —t
i .
1 1 4 }, . ! 1
i i | E|-2 | &
|} ! L.L.{.l._l
: . I-|||‘ |IE||", '
T PN "'.”"tl“"H [‘l T G O —
|" b faila ATLHME | U e e AL I.‘.
T ‘[ | N 0 L PR o) A B
N UYL P L [ ITLAA o /TR b (R B |
: I-',I. ii] ! .I"[ ! l-'Tll, I“ | "I|1||]”;[ I I:‘I'|i- I '1"“|'-
0 | ' R
| | ]
Center 6.263000 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (FFT) ~190 ms (1001 pts)
.}.5.3' .sn.ms _LAC coupled: Accy Ln

Fig. 3.3.15 NBDP(ARQ): Tx Frequency 6263 kHz
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: T : AL | SENSEUNT| ALIGNALTD 09/53:07 AMMar22, 2012
enter Freq 8.376500 MHz i Avg Type: Log-Pwr TACE 12 3
Tnput: RF_ PNO: <70k Trig: F_rll Run
IFGain:Auto Atten: 5 dB
10 dB/div - Ref =10.00 dBm
Log .
__.IHJ. ~
. I8 L Il |
! .I 1 : 1] _._'_._
o | ...-._ .8 .]I 'l ‘ js
1} I,
i |l_|, . |
; . .'.|:|HI.!1_| -|| i1 g ! |
I| ] II"l 1 ||]II u ’V‘ | | - I Ilhlr:l'll'l'-l:|ll|-| I
I f l] 18 | | I | | ; L C IR L
AL UL 11 T BT IR
AR Al
! i l. | I L}
| !
Center 8.376500 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (FFTJ -190 ms (1001 pts]
usﬁ‘ STATUS | 1 P.C coupled: Ac:cy ui

Fig. 3.3.16 NBDP(ARQ): Tx Frequency 8376.5 kHz

| 0@ I AL | SENSEINT| ALIGNALTD  [10:D0-38 AM Mar 22, 2012
enter Freq 12.477000 MHz Avg Type: '-°ﬂ4’“ ;
Input: RF_ PND: <20k Lo 1rig: Free Run
IFGain:Auto Atten: 5 dB
10 deidiv- Ref -10.00 dBm
Log -
1
oo
{ |
,. \\‘ I
] H{T_-“ N
|
l lll_ f |'1|""‘|"'-
I i
|II 11 | ! .'I |
JHHlIH I‘ 1]" |
3 il 1l | Wl 1
“""'-Il‘ J.I l 1|II l L "1] 1 | “ ( |I||I'|.I.|....[.'.
.|I i | | (| | | 1
Center 12.4??000 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (FFT) ~190 ms (1001 pts)
I-‘SG. lSHTUS. .

Fig. 3.3.17 NBDP(ARQ): Tx Frequency 12477 kHz
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AR | AC | SENSEAUNT)
enter Freq 16. z
Input: RE_ PHD: <20k Trig: Free Run
IFGain:Auto Atten: 6 dB

Furuno Labotech International
Report number: FLI 12-12-063

ALIGNAUTO

| AUGNAUTO  [10:43:29 AM Mar 22, 2012 |
Avg Type: Log-Pwr 3456

(R PN Ry Y

10 deidiv  Ref -10.00 dBm
Leg .

.I_||.L_.|_| | .L"_'] |
g P__I'_ L...I .lll_l._‘_’.
I & d (i
| | ial g "l h y ql‘ I! il 3 | .
= ~ :I..-I.I_ II r ll' lI__I,.]_I.r1'|.I I{ | I. r‘,.llirp _._ e I - I 1‘ 7
b I "ll '.lrl ¥ W 1 | : -|I1 ] ] ’L|I_,I ||_~ i ‘Ill. & .l
i Py | FT“]T e / il )
'| | | l || LN |
] I 1 il .I.
Center 16.683500 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (FFT) ~190 ms (1001 pts)
MSG- .SI'.ATUS-

Fig. 3.3.18 NBDP(ARQ): Tx Frequ

ency 16683.5 kHz

503 | A | SENSENT| | ALIGNAUTO 10,5108 AM M 22, 2012
Avg Type: Log-Pwr TRACE 3456
enter Freq B.TEmNERF sz:(m@ ke e Ei wvg Type: Log oo PEERE J,‘
IFGain:Auto Atten: 6 dB CET
10 deidiv - Ref -10.00 dBm [
Log -
. 1_ ...I. L.
—= M
I| || I
- || i
| | ll_;l |I_, +
- | '|I'.!’- '|'| ]-| || .'|. -
| PR .I. | L TN T P ! —
(4 I.'-f.].l-'l|' a4 | ! 1 | l]ﬂ 4"-|[J'_| HAEITR IR
] -|1l-_"-|:" it ”'.I. I]I P I [ |T TL_'| T
‘ | !:‘"H" LT ‘M
T T | | |
Center 18.780500 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (FFT) ~190 ms (1001 ptsll
MSG- .SW-TLIS-

Fig. 3.3.19 NBDP(ARQ): Tx Frequency 18780.5 kHz
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50 & | AC | SEMSENNT| - ALIGNAUTO  |O0:53:54 AMMar 22, 2012
enter Freq 22. Z Avg Type: Log-Pwr =

Input: RF_ PHO: <20k Ly 1rig: Free Run
IFGain:Auin Atten: 6 dB

10 dBldiv Ref -10.00 dBm |
Log - | T T

. M, [T 1 |
el lel |

llllllll.:iéfl”‘:lll-l;ll I J rf I: ' ' IH ’| I]l' 3 |I| "”r{] )

L

'|' o itz P Hl

Center 22.284500 MHz Span 5.000 kHz

#Res BW 10 Hz VBW 10 Hz Sweep (FFT) ~190 ms (1001 pts) |
l;lS-G- -SU.TLIS-

Fig. 3.3.20 NBDP(ARQ): Tx Frequency 22284.5 kHz

S04 AC | SENSEANT| ALIGNALTO

enter Freq 25. z Avg Type: Log-Pwr

Input: RE_ PNO: <20k Trig: Free Run
IF Gain:Auto Atten: 6 dB

10 dBidiv - Ref -10.00 dBm
Log -

A el s !
(AN Mol
]|1| N _ ' 'l 'f | | | IrilT (LI AR ATH T
} | I .fl“'f”
| H — T
Center 25.173000 MHz l Span 5.000 kHz
#Res BW 10 Hz VEW 10 Hz Sweep (FF‘TI -190 ms (1001 pts) |
;Jm- STATUS

Fig. 3.3.21 NBDP(ARQ): Tx Frequency 25173 kHz
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| s | AC | SEMSEINT| ALIGNAUTC  [10058:25 AM Mar 22, 2012 |

enter Freq 1. 0 Z Avg Type: Log-Pwr TRACE 395 ﬁ:
Input: RF_PHO: <20k a0 17ig: Free Run TVPE | vt

IFGain:Auto Atten: 6 dB pETfN NNNNN

10 dBldiv
Log

Ref -10.00 dBm

al f" F

J I”l' r||I

; lllnllilr ‘

-l—
_';'__
-
S
=,

| |
|

MSG

Center 1.sosbou MHz
#Res BW 10 Hz

enter Freq 4.1

Span 5.000 kHz
Sweep (FFTJ ----1!illlI ms {1001 pts) |

sTATUS | I AC coupled: Acc:.ru

VBW 10 Hz

Fig. 3.3.22 NBDP(FEC): Tx Frequency 1605 kHz

50 2 | AC | SEMSENNT| ALIGNALTO

B [11:01:00 AM Mar 22, 2012
A\rg T'!'pl Log-Pwr 5

Z
PHO: <20k Cpo T1rig: Free Run

Input: RF
IFGain:Auto Atten: 6 dB

10 dBidiv
Log

Ref -10.00 dBm [

i A ' |-.--’---- | L ! I |
| | s
QLT L
|.|||| ,[ ‘ ||| ||| |T1
' [
1

Center 4.172500 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (FFT) ~190 ms (1001 pts) |
sG] -sn.ms-__}_m:-: coupled: Accy u

Fig. 3.3.23 NBDP(FEC): Tx Frequency 4172.5 kHz
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| s0Q | AC | SENSEIMT| ALIGNAUTO  |11:02:14 AM Mar 32, 2012
enter Freq 6.2630 [z Avg Type: Log-Pwr N EE
4 Input: RF _ PHO: <20k Trig: Free Run
IFGain:Auto Atten: 6 dB
10deidiv - Ref «10.00 dBm
Log
_I._.|
i
__5__[.
|
i
i |
e |
'l
1] |_1I.: ..I.I
|
Al a0
il I
.|Hi- E lli' I i
et -|-|-|-I- || ] |
. il Aol Wi,
LI ||J| l ‘ 117 L !
AT {.TH| IR |
_',I _;H' : le | b |_'| .| [ || ’L
P |
Center 6.263000 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep {FFT] ~190 ms (1001 pts)
n.'nsc;' sTATUS 1 AC coupled. Accy wi

Fig. 3.3.24 NBDP(FEC): Tx Frequency 6263 kHz

_SENSENNT|

T |
enter Freq 8.376500 MHz
9 Tnput RF__PHO: <70k L0 1ng: Free Run

Atten: 6 dB

IFGain:Aute

10 deidiv - Ref «10.00 dBm
Log -

ALIGNALITO

_J11i05EE AM Marc, 2012 |
A\rg Typt Log-Pwr 3

#Res BW 10 Hz

MSG

o 1r I|| RN .
Ll il L.' i) ! A L i
] [V ‘ | [ |‘| .| ||J .
] T
Center 8.3?5500 MHz ' Span 5.000 kHz
VBW 10 Hz Sweep (FFTJ -190 ms {1001 pts)

sTATUS | I AC coupled: Ac:cy ul

Fig. 3.3.25 NBDP(FEC): Tx Frequency 8376.5 kHz
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| 500 | AC | SENSEINT| LIGNAUTD  [10:00:39 AMMar 22, 2012 |

enter Freq .4 0 z Avg Type: Log-Pwr
Tnput: RE_ PHO: <20k (g0 1rg:Free Run
IFGain:Auto Atten: 6 dB

10 dBidiv.  Ref -10.00 dBm
Log -

|| “ I|| - .I | -I-Tllll |';|',..Ilillll|r_l.:' .-.|I||Il‘ I] |' -|.J .-ill .' ; i

.I N, L _l'l |'.|l| JH'
i

Center 12.477000 MHz Span 5.000 kHz

#Res BW 10 Hz VBW 10 Hz Sweep (FFT) ~190 ms (1001 pts)
I;'ISG. -STP.TUS-

Fig. 3.3.26 NBDP(FEC): Tx Frequency 12477 kHz

AL | SEMSEINT| ALIGMAUTO  [10:49:20 AM Mar 22, 2012

| s0@ -
enter Freq 16.683500 MHz ] Avg Type: Log-Pur
Input: RF_ PHO: <20k Ly 1ng:Free Run
IFGain:Auto Atten: & dB

10 dBidiv - Ref =10.00 dBm
Log

e ;""1,..]].!.“:..-._ - . :
At LA NIRRT o1

o ptt-plE Il L [ ! | | . Wy g § il 'L-.h.l‘.;:l... .
@1! ﬁ.ll” lf.' T FI|'-r |1| )

Center 16.683500 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (I‘-’FTJ -190 ms (1001 pts]
MEG- STATUS

Fig. 3.3.27 NBDP(FEC): Tx Frequency 16683.5 kHz
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AC | SENSEINT|

enter Fraq 15 780500 MHzZ |
Tnput: RF_ PHO: <70k 5 1rig: Free Run
IFGain:Auto Atten: 6 dB

10 deidiv - Ref =10.00 dBm
Log :

Furuno Labotech International
Report number: FLI 12-12-063

ALIGNALITO

_10:51208 AM Mar cc, 200
A\rg Typn Log-Pwr :

|_..:'.
(o &) -
|.
— g
_?I__ |L.4.I..
| 1 - | - _.: .l___ll .l |‘| | ] !
s Wi,
| .lJ | |"r‘r| [Ilh Wl
ot P .'-lll..l A 1”----- T l 1 .':L" |
Lo d _I-'leI 1| i ll | I | 1'|| | &l ”"l | ,:[1_..
L AL |
(T il l M
Center 18.?85500 MHz Span 5.000 kHz
#Rgs BW 10 Hz VEBW 10 Hz Sweep (FFT] -190 ms (1001 pts)
Fig. 3.3.28 NBDP(FEC): Tx Frequency 18870.5 kHz
enter Freq 22. Bﬁputm sz] B 111g:Frae Run “Avg Type: Loﬂ-Pwr
IFGain:Auto Atten: 6 dB
10deidiv - Ref =10,00 dBm
Log -
y..,.ﬁl.
||\I
=M
I |
I L e
| J” R |
w1 T
| — T [, |
— I, i L..,I.I.I ﬁ_ll "-H'I II.H'JI,,‘ 4J|I}.I.I'..|J_;.= '. i | | i ll
Ll ‘“‘|"|-1 1|l'r.r';| [! i k1 |. || |r |'| ' u] !
i "'|']'I E[u' ?l T3 '.|' [ ' J| [ T | l "| [
U , |
Center 22.284500 MHz Span 5.000 kHz
#R_es BW 10 Hz VBW 10 Hz Sweep tFI_-'TI ~_19|D ms (1001 pls]_

Fig. 3.3.29 NBDP(FEC): Tx Frequency 22284.5 kHz
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50 9 | AC | SENSEAINT|

enter Freq 25. z Avg Type: Log
input: RF_ PHD: <20k Trig: Free Run
IFGain:Aulo Atten: 6 dB

10 deidiv - Ref =10.00 dBm
Leg .

I ||. i '

A Wi ]||||.|
"H |l‘[l|| 1.|i.;F - i ‘1']1 | |I|||}t

Center 25.173000 MHz l Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (FFT) ~190 ms (1001 pts) |
MSG- .SI'ATLIS-

Fig. 3.3.30 NBDP(FEC): Tx Frequency 25173 kHz
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3.4 Emission Limitations (FCC Rule Part 80.211)
(1) Method of Measurement

The FS-1575 was connected with measuring equipment as in Fig. 3.4.1.

The transmitter was modulated with 2 audio tones 400 Hz and 1800 Hz in equal level. The input level
was adjusted to 10 dB above the level producing PEP output of 150 W.

Spectrum over the frequency range +10 kHz of each test frequency was observed.

Multi Function Synthesizer Resistance Attenuator
8904A RA-920A SSB RADIOTELEPHONE
Mfr.: Agilent Mfr.: Kenwood | FS-1575
24 VDC
Input
Attenuator Attenuator
VAT-10W2 600-A-9FFN-30 Coupler
Mfr.: MCL Mfr.: Bird
Power Sensor Power Meter Spectrum Analyzer
8482A E4418B (MXA Signal Analyzer)
Mfr.: Agilent Mfr.: Agilent N9020A
Mfr.: Agilent
Fig. 3.4.1
Limit;

The emissions must be attenuated according to the following schedule.

(a) The mean power when using emissions J3E:
(1) On any frequency removed from the assigned frequency by more than 50 percent up to and
including 150 percent of the authorized bandwidth (*), at least 28 dB.

(2) On any frequency removed from the assigned frequency by more than 150 percent up to and
including 250 percent of the authorized bandwidth (*): at least 35 dB; and

(3) On any frequency removed from the assigned frequency by more than 250 percent of the
authorized bandwidth (*): at least 43 + 10 log;o (mean power in watts) dB.

(*): Authorized bandwidth = SSB: 3 kHz, NBDP: 0.5 kHz
(2) Test Result

Passed.
Figures 3.4.2 through 3.4.30 are hardcopies of Spectrum Analyzer screen on each test frequency.

Environmental conditions observed: On 22 March 2012, 20°C to 23°C, 28% to 29%RH
24.0 VDC to 24.0 VDC
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50 &

enter Freq 1.606400 MHz

AC | SENSEINT|

Input: RF

Ref -10.00 dBm

PHO: <20k (p Trig: Free Run
IFGain:Low

Atten: 6 dB

Furuno Labotech International
Report number: FLI 12-12-063

ALIGNAUTO

- 0946046 AMMar 22, 2012
Avn Typt Log-Pwr 3

10 dB/div
Log

Limit

4
I I" L.
1l E
| - J‘ T L I
| | ' N |. | I
FILud] Fus: ,J. r1 gl \
il .ﬁ!!h ' b |1 4|| i
Center 1.60640 MHz Span 50 00 kHz
#Res BW 300 Hz VBW 300 Hz Sweep 670 ms (1001 pts)
wisal 'sums._LAC coupled: Accy u

Fig. 3.4.2 SSB: Tx Frequency 1605 kHz

Limit

50 @ AL | SENSEINT|  BLIGNALITO 0945'31AMMJ22 2012
enter Freq 2.183400 MHz Avg Type: Log-Pwr
1 Tnput: RF Pml Trig: Free Run
IFGain:Low Atten: 6 dB
10 dBidiv.- Ref =10.00 dBm
Log
L]
|
™ ‘. | 1 I. |
TR i it T ] 1 YT
P L aeat ! ..1 ::’I.Ii! .' .‘l I..._:.,.. ....I. .I_ .1..‘...
| |r |‘|{]|1 1F[:|Illll _||1'|||||
| i i AR A
Center 2.18340 MHz Span 50.00 kHz
#Res BW 300 Hz VBW 300 Hz $weep m ms (1001 pts]
ﬁsn- sTATUS | AC coupled: Accy ul

Fig. 3.4.3 SSB: Tx Frequency 2182 kHz
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|IEEES AC | SENSEUNT| L BLIGNAUTO  [09:43:55 AMMar 23, 2012 |
enter Fre 400 z Avg Type: Log-Pwr 1456
9 Input: RF_ PHO: <70k (g 1rig: Free Run Wi l
IFGain:Low Atten: 6 dB
10 dBidiv. - Ref =10.00 dBm |
Log
anal ‘
| .
T .
B E Limit
1 o :
- : |l'J T
(o [T o (MY 1 1 g
'l‘[|_r'1h”.|‘1 * WM; ”'u..} I
| M ] | | | Ui
Center 3.30140 MHz Span 50.00 kHz
#Res BW 300 Hz VBW 300 Hz s'weep E?ID ms (1001 pls)
qsc;- STATUS l AC coupled: Acc:yu
Fig. 3.4.4 SSB: Tx Frequency 3300 kHz
| 501 | BC_ _ SENSE(NT| ALIGNALTD  09:42:49 AM Mar 22, 21:|1zl
enter Freq 4.126400 MHz Avg Type: Log-Pwr 345 ﬁ.
Tnput: RF_ PHO: <20k (5 1rig: Free Run
FGain:Low Atten: 6 dB
10deidiv - Ref -10.00 dBm |
Log
(L '
L 1 |
1]
|
| | - Limit
| | |
. I g 1 - .. - | e I [
| | | | ) A I
Ll | |
11 | ] |
LI | 1‘ i
‘ nl | ] 1 | )] f r '| N ||rq I
” | A Xl
Center4 12640 MHz Span 50.00 kHz
#Res BW 300 Hz VBW 300 Hz Sweep s?n ms (1001 pts) |
wsc| sTATUS | I AC coupled: Acc:.ru

Fig. 3.4.5 SSB: Tx Frequency 4125 kHz
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I1BOTECH

| S0 AL | SENSEINT| o mIGNAUTO __?94148!-]4!1.!’22 2012
enter Freq 6.216400 MHz Avg Type: Log-Pwr
4 Input: RF_ PNO: <70k (g 1rig:Free Run
IFGarin:Low Atten: 6 dB
10 de/div -~ Ref =10.00 dBm
Log
[l
| , Limit
| - i | ; 1 11, |
il [ Il | Al T \
| k i I : |‘ |l||
Center 6.21 540 MHz 8pan 50 00 kHz
#Res BW 300 Hz VBW 300 Hz Sweep 670 ms (1001 pts)
MEG- 'STNTUSI_.I__AC coupled: Accy ul
Fig. 3.4.6 SSB: Tx Frequency 6215 kHz
| 509 AT | SENSEINT| ITO 09:40:33 AM Mar 32, 2012
Avg Ty |. -Pwr 3456
enter Freq 8.2 lnﬂm o zpmJ el 11 FraaRun wg Type: Log
IFGain:Low Atten: 6 dB
10 dBidiv.~ Ref -10.00 dBm
Log
(]!
I AN | ,l b Ll . = = L ! 2 ) )
i - : Limit
T :
i ‘| | ! I "
| v 1—¢ "I"”]." } - |1 Ly 1 ,I. &
LR T Vi 1 T
I.I f S o - - v e weow ....1 -qu .
_l..] ,.[| |.| || r ,| !
Center 8.20240 MHz Span 50.00 kHz
#Res BW 300 Hz VBW 300 Hz Sweep 670 ms (1001 pts)
n;qsa. .smms'_LAC coupled: Accy

Fig. 3.4.7 SSB: Tx Frequency 8291 kHz
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Il Agilent Spectrum Analyzer - Swept S&

o0& AC SEMSEINT ALIGNAUTO 10:06:43 AM Mar 29, 2012

[Center Freq 12.291400 MHz o Free R Avg Type: Log-Pwr L R
Input: RF PNO: <20k S0 rig: Free kun P

IFGain:Low Atten: 6 dB pET|M MM NN

10 dBidiv. Ref -10.00 dBm
Log

200 ﬂ\ il
-30.0

-0.0 \

|
|
. [
|
|

£0.0

|

. N
. il
|

\ | Limit

a0n fi il I ﬂ ﬂ

4ﬁmwﬂﬁ\ I ] R e
[N C AL Pq

#Res B 300Kz VBW 300 Hz Sweep 670 ms (1001 pts

MSG|

|STATUS |

Fig. 3.4.8 SSB: Tx Frequency 12290 kHz

"l Agilent Spectrum Analyzer, - Swept SA

505 AC SENSE:INT| ALIGNAUTO  |02:42:05 PM Mar 26, 2012
RBW 300 Hz Avg Type: Log-Pwr TRecE[] - 3456
ig: TYPE |ttt

Tnput RE_PNO: <20k 50 1/ig: Free Run
IFGain:Low Atten: 6 dB DET|M MMM T

10 dBidiv Ref -10.00 dBm
Log

B | \
N ]
1 \\m

. ik N
N - ﬂ ( Limit
I R A “

| AL
. ML | wlwwwwwummww

=

‘| f ] [ 'l 1 |
Center 16.42140 MHz Span 50.00 kHz
#Res BW 300 Hz VBW 300 Hz Sweep 670 ms (1001 pts)
MSG ‘STATUS|

Fig. 3.4.9 SSB: Tx Frequency 16420 kHz
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50 9 | AC | SENSETINT| [09:36:01 AM Mar 22, 2012
enter Freq 18.7814 z TRACE]LIZ345 6
nput: < Trig: Free R TVPE|voissainy
I 1:2:!]“:3':'@ M'b!m:rs.:lﬁun DET
10 dBidiv Ref -10.00 dBm
Leg :
LLEL
Ty 1
iR
- i :
(n A A | e
il I I 1 i T 1Y I | ,I r
USRI i wpm
| | 1 g .! ) o | '
r ) .l I __ H‘ | ‘ | - ] L1 | | ': | Do =t L1 1 |
l [ ' ‘ ' '
Center 18.78140 MHz Span 50.00 kHz
#Res BW 300 Hz VBW 300 Hz Sweep 670 ms (1001 pts)
MSG- .SIJ’-TLIS-
Fig. 3.4.10 SSB: Tx Frequency 18780 kHz
50 @ AC_ | SENSEINT]
enter Freq 0 anugunr EHD::!I]I: 5o TrigiFree Run
IFGain:Low Atten: 6 dB
10 deidiv - Ref -10.00 dBm [
Log

#Res BW 300 Hz

ke

i [ ‘ |

B M, | i .

' | Wl WRIt Al 1 b 5 fl.m . B

fd .’.._...... LA R A U || \i* a 404 fign A 711 e

‘1‘ . AR T VUL |'-H TSI I‘.&

| |
Lg It | A

Center 22.00140 MHz Span 50.00 kHz

VBW 300 Hz Sweep 670 ms (1001 pts)

STATUS

Fig. 3.4.11 SSB: Tx Frequency 22000 kHz
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Il Agilent Spectrum Analyzer - Swept SA

S0 AC SEMSEINT ALIGNAUTO 02:54:12 PM Mar 26, 2012

[Center Freq 25.071400 MHz Tria: Free R Avg Type: Log-Pwr TFmE;V 1456
Input: RF PNO: <20k ) rig: Free Run i

IFGain:Low Atten: 6 dB DET|M MMM

10 dBidiv - Ref -10.00 dBm
Log

B il
|
|

|
|
IR
I
=

IR
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—
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14,

| |
M MN& AT

Center 25.07140 MHz Span 50.00 kHz
#Res BW 300 Hz VBW 300 Hz Sweep 670 ms (1001 pts)
M5G| 5TATUS|

Fig. 3.4.12 SSB: Tx Frequency 25070 kHz

"l Rgileni Spectrum Analyzer - Swept SA

O 09:5222 AMMx 22, 2012

1L 0deldiv - Ref -10.00 dBm
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1[ -

Limit
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-.-. i _I.' ,{ | ‘."ILI'I",I 1
™ "'“J[,*L‘IITI""'F *f" "'”"I] ] 1 r | 1"f |T|| i’ TH "
Y[ | Ui | ' IN

LAY i | "\[”W
Center 1.605000 MHz . . Span 5.000 kHz
#Res BW 10 Hz VEW 10 Hz Sweep (FFT) ~190 ms (1001 pts)
MsG lsaTus| 4 AC coupled: Accy L

Fig. 3.4.13 NBDP(ARQ): Tx Frequency 1605 kHz
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[H SEMSE!INT| 0
Avg Typt L -Pwr

50 9
enter Freq 4.172500 MHz
. Input: RE PNO: <20k :)ITI'Ia Free Run
IFGain:Auto Atten: 8 dB

Ref -10.00 dBm

Report number: FLI 12-12-063

_[OXAEL AM My 22, 2002
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| ] |
Center 4.172500 MHz Span 5.000 kHz
VBW 10 Hz Sweep {FFT) -190 ms (1001 plsl

sTATUS | 1 AC coupled: Accy u

M35
Fig. 3.4.14 NBDP(ARQ): Tx Frequency 4172.5 kHz
@€ AC__ 1 TEMNSE II‘-"Il A‘f T .J..I_-o_‘ :-PLwr:I 095? 1'5AMN??.‘ 2|:|12l
enter Froq ]n:'ul:RF szJ <70k Cgo Trig:Free Run d
Atten: 6 dB

IFGain:Auto

Ref -10.00 dBm

10 dB/div
Log

Limit

Span 5.000 kHz

Center 6.263000 MHz
#Res BW 10 Hz

M3G

VEW 10 Hz

Sweep (FFT] -190 ms (1001 pls]
STATUS r AC coupled: Accy u

Fig. 3.4.15 NBDP(ARQ): Tx Frequency 6263 kHz
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T |
enter Freq 8.3 00 r4

AL | SENSEINT|

PNO: <20k (a0 Trig: Free Run

Input: RF

IFGain:Auto

Atten: 6 dB

A\rg Typn Log-Pwr

Furuno Labotech International
Report number: FLI 12-12-063

ALIGNALTC  (iS9:07 AM Mar 22, 2012

10 deidiv Ref -10.00 dBm
Log :

b I||l| Ilr1| 'J'
| H
TP T

L |1|-11

Limit

4J|I |....
i ‘Ll “ |

Span 5.000 kHz

Center 8.376500 MHz
#Res BW 10 Hz

VBW 10 Hz

Sweep (FFT] ---wu ms {1001 pls]
sTATUS| § AC coupled: Acc;r u

WSG

Fig. 3.4.16 NBDP(ARQ): Tx Frequency 8376.5 kHz

| _S0@ I AL | SENSEINT|
enter Freq 12.47/000 MHz
Input: RF_ PHO: <20k Trig: Free Run
IFGain:Autn Atten: 6 dB

A\rg T"pl Log-P\\rr

ALIGNAUTD  |10:00-39 AM Mar 22, 2012
TRACE 3

10 dB/div
L

Ref -10.00 dBm
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Limit

#Res BW 10 Hz
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} |. _;'_'.1.
Il |__| .
1
Al |.]|_'__11
| J l' I | 'J "
1 | I
|, A :
.me | 11:""“.;"- T
|L | J- - l | ‘ | [ .lll llirl-.ln[--
l‘-| | ‘.l‘ l | I[:!. ||
Center 12.4??000 MHz Span 5.000 kHz
VBW 10 Hz Sweep (FFT) ~190 ms (1001 pts)

STATUS

Fig. 3.4.17 NBDP(ARQ): Tx Frequency 12477 kHz
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enter Freq 16. z
input: RF _ PHO: <20k Trig: Free Run
IFGain:Auto Atten: 6 dB

Ref -10.00 dBm

Furuno Labotech International
Report number: FLI 12-12-063

ALIGNAUTD  [10:49:29 AM Mar 22, 2012
Avg Type: Log-Pwr TRACE 3456

THPE |\ ikt
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| e i | Limit
1 il | k y HI‘ I" \ .
3 u :I.._I.I " r .II ]'] I 11.I .l.{ | |. I'|,| o .
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'] W
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Center 16.683500 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (FFT] -190 ms (1001 pts)
HSG- STATUS

Fig. 3.4.18 NBDP(ARQ): Tx Frequency 16683.5 kHz

50 0 | AC | SENSEINT| LT [M0:51:08 AM Mar 22, 2012
Avg Type: LogPwr TRACE 56
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IFGain:Auto Atten: 6 dB Lt A
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Center 18.780500 MHz Span 5.000 kHz
#Res BW 10 Hz VBW 10 Hz Sweep (FFT) ~190 ms (1001 pts) |
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Fig. 3.4.19 NBDP(ARQ): Tx Frequency 18780.5 kHz
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50 &t AC | SENSEINT| )  ALIGNAUTO  [10:53:54 AMMar 22, 2013
enter Freq 22. Z ~Avg Type: Leg-Pwr
Input: RF_ PNO: <20k Trig: Fres Run
IFGain:Auio Atten: & dB
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Log : - : -
LI H
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ru T W hl

Center 22.284500 MHz
#Res BW 10 Hz
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Span 5.000 kHz
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VBW 10 Hz

Fig. 3.4.20 NBDP(ARQ): Tx Frequency 22284.5 kHz
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Fig. 3.4.21 NBDP(ARQ): Tx Frequency 25173 kHz
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ALIGNAUTO

[10:59:25 AM Mar 22, 2012 |

z

: Avg T Log-Pwr TRACE 3456
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Fig. 3.4.22 NBDP(FEC): Tx Frequency 1605 kHz
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Fig. 3.4.23 NBDP(FEC): Tx Frequency 4172.5 kHz
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T | AL | SENSENT| ALIGNALTO  [LL:02:14 AM Mar 22, 2012
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Fig. 3.4.24 NBDP(FEC): Tx Frequency 6263 kHz
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Fig. 3.4.25 NBDP(FEC): Tx Frequency 8376.5 kHz
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| S04 | AC | SENSEINT| | mUIENAUTO [10:00:39AM M 22, 2012 |
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Fig. 3.4.26 NBDP(FEC): Tx Frequency 12477 kHz
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Fig. 3.4.27 NBDP(FEC): Tx Frequency 16683.5 kHz
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Fig. 3.4.28 NBDP(FEC): Tx Frequency 18870.5 kHz
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Fig. 3.4.29 NBDP(FEC): Tx Frequency 22284.5 kHz
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| SO® | AC | SENSEAINT|

enter Freq 25.1730 Hz
input: RF_ PHD: <20k Trig: Free Run
IFGain:Aulo Atten: 6 dB
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Fig. 3.4.30 NBDP(FEC): Tx Frequency 25173 kHz
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3.5 Spurious Emissions at Antenna Terminal (FCC Rule Part 2.1051 & 80.211)

(1) Method of Measurement
The transmitter was connected with measuring equipment as in Fig. 3.5.1.

The transmitter was modulated with 2 audio tones 400 Hz and 1800 Hz in equal level. The input level
was adjusted to 10 dB above the level producing PEP output of 150 W.

Multi Function Synthesizer Resistance Attenuator
8904A RA-920A SSB RADIOTELEPHONE
Mfr.: Agilent Mfr.: Kenwood [ | FS-1575
24 VDC
Input
Attenuator Attenuator
VAT-10W2 600-A-9FFN-30 Coupler
Mfr.: MCL Mfr.: Bird
Power Sensor Power Meter Spectrum Analyzer
8482A E4418B (MXA Signal Analyzer)
Mfr.: Agilent Mfr.: Agilent N9020A
Mfr.: Agilent
Fig. 3.5.1
Limit:

On any frequency removed from the assigned frequency by more than 250 percent of the authorized
bandwidth: at least 43 + 10log;, (mean power in watts) dB.

(2) Test Result
Passed.

Figures 3.5.2 through 3.5.22 are hardcopies of Spectrum Analyzer screen on each test frequency.
On test frequencies above 3 MHz spectrum was observed with 2 sweep rates.

Environmental conditions observed: On 22 March 2012, 23°C to 24°C, 29% to 30%RH
24.0 VDC to 24.0 VDC
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Spurious Emissions that were prominent were listed in Table 3.5.1 to 3.5.11

Table 3.5.1 Spurious emissions at antenna terminal of Tx-1605 kHz

Spurious frequency Power of spurious Limit Margin
emission (dBc) (dBc) (*2) (dB)

2 xFc (*1) -83 -62 21

3 xFc -76.0 -62 14.0
4 xFc Not found -62 N.A.
5 xFc -80.0 -62 18.0
6 xFc Not found -62 N.A.
7 xFc Not found -62 N.A.
8 xFc Not found -62 N.A.
9 xFc Not found -62 N.A.
10 xFc Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: -(43 + 10 log(Pm)) = -(43 + 10log(75)) = 62 dBc

Note: N.A.- Not applicable.

Table 3.5.2 Spurious emissions at antenna terminal of Tx-2182 kHz

Spurious frequency Power of spurious Limit Margin
emission (dBc) (dBc) (*2) (dB)
2 xFc (*1) -84.0 -62 22.0
3 xFc -83.0 -62 21.0
4 xFc Not found -62 N.A.
5 xFc Not found -62 N.A.
6 xFc Not found -62 N.A.
7 xFc Not found -62 N.A.
8 xFc Not found -62 N.A.
9 xFc Not found -62 N.A.
10 xFc Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: -(43 + 10 log(Pm)) = -(43 + 10log(75)) = 62 dBc

Note: N.A.- Not applicable.
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Table 3.5.3 Spurious emissions at antenna terminal of Tx-3300 kHz

Spurious frequency Power of spurious Limit Margin
emission (dBc) (dBc) (*2) (dB)
2 xFc (*1) -78.0 -62 16.0
3 xFc -80.0 -62 18.0
4 xFc Not found -62 N.A.
5 xFc Not found -62 N.A.
6 xFc Not found -62 N.A.
7 XFc Not found -62 N.A.
8 xFc Not found -62 N.A.
9 xFc Not found -62 N.A.
10 xFc Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: -(43 + 10 log(Pm)) = -(43 + 10log(75)) = 62 dBc

Note: N.A.- Not applicable.

Table 3.5.4 Spurious emissions at antenna terminal of Tx-4125 kHz

Spurious frequency Power of spurious Limit Margin
emission (dBc) (dBc) (*2) (dB)

2 xFc (*1) -68.0 -62 6.0

3 xFc -71.8 -62 9.8

4 xFc Not found -62 N.A.
5 xFc -87.1 -62 25.1
6 xFc Not found -62 N.A.
7 xFc Not found -62 N.A.
8 xFc Not found -62 N.A.
9 xFc Not found -62 N.A.
10 xFc Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: -(43 + 10 log(Pm)) = -(43 + 10log(75)) = 62 dBc

Note: N.A.- Not applicable.
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Table 3.5.5 Spurious emissions at antenna terminal of Tx-6125 kHz

Spurious frequency Power of spurious Limit Margin
emission (dBc) (dBc) (*2) (dB)

2 xFc (*1) -71.0 -62 9.0

3 xFc -77.0 -62 15.0
4 xFc -88.8 -62 26.6
5 xFc -84.5 -62 225
6 xFc -84.3 -62 22.3
7 xFc -85.8 -62 23.8
8 xFc Not found -62 N.A.
9 xFc -88.0 -62 16.0
10 xFc Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: -(43 + 10 log(Pm)) = -(43 + 10log(75)) = 62 dBc

Note: N.A.- Not applicable.

Table 3.5.6 Spurious emissions at antenna terminal of Tx-8291 kHz

Spurious frequency Power of spurious Limit Margin
emission (dBc) (dBc) (2) (dB)

2 xFc (*1) -71.8 -62 9.8

3 xFc -70.4 -62 8.4

4 xFc Not found -62 N.A.
5 xFc -77.8 -62 15.8
6 xFc Not found -62 N.A.
7 xFc Not found -62 N.A.
8 xFc Not found -62 N.A.
9 xFc Not found -62 N.A.
10 xFc Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: -(43 + 10 log(Pm)) = -(43 + 10log(75)) = 62 dBc

Note: N.A.- Not applicable.
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Table 3.5.7 Spurious emissions at antenna terminal of Tx-12290 kHz

Spurious frequency Power of spurious Limit Margin
emission (dBc) (dBc) (*2) (dB)
2 xFc (*1) -78.9 -62 16.9
3 xFc -81.5 -62 19.5
4 xFc -78.8 -62 16.8
5 xFc -82.0 -62 20.0
6 xFc -83.5 -62 215
7 XFc -73.7 -62 11.7
8 xFc -86.0 -62 24.0
9 xFc -83.5 -62 21.5
10 xFc Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: -(43 + 10 log(Pm)) = -(43 + 10log(75)) = 62 dBc

Note: N.A.- Not applicable.

Table 3.5.8 Spurious emissions at antenna terminal of Tx-16420 kHz

Spurious frequency Power of spurious Limit Margin
emission (dBc) (dBc) (*2) (dB)
2 xFc (*1) -74.2 -62 12.2
3 xFc -74.2 -62 12.2
4 xFc -77.0 -62 15.0
5 xFc Not found -62 N.A.
6 xFc Not found -62 N.A.
7 xFc Not found -62 N.A.
8 xFc Not found -62 N.A.
9 xFc Not found -62 N.A.
10 xFc Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: -(43 + 10 log(Pm)) = -(43 + 10log(75)) = 62 dBc

Note: N.A.- Not applicable.
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Table 3.5.9 Spurious emissions at antenna terminal of Tx-18780 kHz

Spurious frequency Power of spurious Limit Margin
emission (dBc) (dBc) (*2) (dB)

2 xFc (*1) 74.1 62 12.1
3 xFc -71.2 -62 9.2

4 xFc Not found -62 N.A.
5 xFc -77.6 -62 15.6
6 xFc Not found -62 N.A.
7 xFc Not found -62 N.A.
8 xFc Not found -62 N.A.
9 xFc Not found -62 N.A.
10 xFc Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: -(43 + 10 log(Pm)) = -(43 + 10log(75)) = 62 dBc

Note: N.A.- Not applicable.

Table 3.5.10 Spurious emissions at antenna terminal of Tx-22000 kHz

Spurious frequency Power of spurious Limit Margin
emission (dBc) (dBc) (*2) (dB)

2 xFc (*1) -72.2 -62 10.2
3 xFc -69.4 -62 7.4

4 xFc -86.5 -62 24.5
5 xFc Not found -62 N.A.
6 xFc Not found -62 N.A.
7 xFc -83.0 -62 21.0
8 xFc -83.5 -62 215
9 xFc Not found -62 N.A.
10 xFc Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: -(43 + 10 log(Pm)) = -(43 + 10log(75)) = 62 dBc

Note: N.A.- Not applicable.
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Table 3.5.11 Spurious emissions at antenna terminal of Tx-25070 kHz

Furuno Labotech International
Report number: FLI 12-12-063

Spurious frequency Power of spurious Limit Margin
emission (dBc) (dBc) (*2) (dB)

2 xFc (*1) -70.0 -62 8.0

3 xFc -69.4 -62 7.4

4 xFc -76.7 -62 14.7
5 xFc -82.5 -62 20.5
6 xFc Not found -62 N.A.
7 xFc -84.0 -62 22.0
8 xFc Not found -62 N.A.
9 xFc Not found -62 N.A.
10 xFc Not found -62 N.A.

(*1) Fc: Carrier frequency

(*2) Limit: -(43 + 10 log(Pm)) = -(43 + 10log(125)) = 62 dBc

Note: N.A.- Not applicable.

- Page 48 of 79 -



- F Furuno Labotech International
L4 Bo 1 : CH Report number: FLI 12-12-063

S0 | AC | SENSEXNT| | ALIGMALITO 11:32:31 AM s 22, 2012

enter Freq 10.000000 MHz Avg Type: Log-Pwr wacE[ 5 56
Tnput RF_ PHO: Fast 50 1ng-Free Run TYFE 1 stissits

IFGain:Low Arten: 6 dB ceT|P HMNNN

10 dBldiv - Ref =10.00 dBm
Log :

1
|

|

— : ’ ' ' ' - : - Limit
1." I ]
..Llllfd_ 'Y-_|.,!' . |l , & i .
[ e e g e T A iy S s g g
Center 10.00 MHz Span 20.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 551 ms (1001 pts)
- -s-i'nrus-_LAC coupled: Accy u
Fig. 3.5.2 Tx Frequency 1605 kHz
| S04 | AL | SEWSEANT| | ALIGNALTD  [11:35:12 AMMar 22, 2012
enter Freq 10. 00 z Avg Type: Log-Pwr TRACE 12345
E Tnput: RF_ PNO: Fast Lo 1rig: Free Run DERE] M WhAAA
IFGain:Low Atten: 6 dB (L5 ke
10dBidiv - Ref «10.00 dBm
Leog
I
- : : : : ' : ' : Limit
] |
J'r'll.g. "f,;; |
4.'51" ol I
o "'*'-“'F?'"l'l LA S T Y T %) MRS S | T R
Center 10.00 MHz Span 20.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 551 ms (1001 pts)
— 'snms'_fl_'.&c coupled: Accy u

Fig. 3.5.3 Tx Frequency 2182 kHz
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| SEnSEINT|

| soa |
enter Freq 10.000000 MHz
4 Input: RF _ PHO: Fast Cp0) | Trig: Free Run
IFGain:Low Atten: 6 dB

10 deidiv Ref =10.00 dBm
Leog -

. - Limit
|
"
3 ]
ity . lll"l |
T T rlt'.'-',"."-'li.'tﬂ_*,a-.’:x\'r\.',‘lf-'.';‘L“ fror 15! \-r‘r"L'_l-'".'l_.L STET l-"b'-‘-',i':,!""-_-.fl'-"’i“"h‘ﬂlil ¥
Center 10.00 MHz Span 20.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 551 ms (1001 pts)
MSG- .STﬁ-Tus._.LAC coupled: Accy u
Fig. 3.5.4 Tx Frequency 3300 kHz
| 50 @ AL | SENSEINT| 1 AT _1_11.541_@_‘?_1_3_.!\0_‘!“?}.‘_ 2012 1
an 10. 0 Z Avg Type: Log-Pwr TRACE]||2 3456
: S Trig: Free Run TYPE IVl
T LT R it verl i
10deidiv - Ref -10.00 dBm
Log
'| Limit
W a
I’ |
w7 Y
YT | g I_ﬂ 1
TR by :
! ! (LAY d’f""*‘\"""ﬂ 'nf*‘."'-"ff"-lll"'r'- it ,___I.Fl:tr, tedrp 1 ._nff-b'l,‘,'\-'-_ *.,'-’.'--‘.-':M' Tt
Center 5.000 MHz Span 10.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 276 ms (1001 pts)
MSG- .smms '__r_.AC coupled: Accy Ln

Fig. 3.5.5 Tx Frequency 3300 kHz
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Furuno Labotech International
Report number: FLI 12-12-063

| So% I AC | SENSEINT| 1 ALIGNAUTD  [11:42:38 AM Mar 22, 2012
enter Freq 25. 00 MHz Avg Type: Log-Pwr TRACE[LI2 345 6
g Tnput: RF__ PNO: Fast Trig: Fres Run BERE] L AR
IFGain:Low Atten: & dB Il :
10 deidiv - Ref =10.00 dBm
Log :
Limit
\
. l
L1
"'f','-'-‘-, Ay '.T_I- Ty A il i ,'1‘:.,N'I."_‘FI-".]':'{||;|.q|[..';JII N RPERETT L EC AR :;“41,"_}!‘"1:'.1 ¥ ] 1 "-'i’l" nlh’_n}l-,".ld
Center 25.00 MHz Span 50.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 1.38 s (1001 pts)
= 'snms._.r_:.ic coupled: Accy u
Fig. 3.5.6 Tx Frequency 3300 kHz
50 Q | AC | SENSEINT| 1 mGNAUTO
an_10.0000000 z Avg Type: Log-Pwr
Input: RF_ PNO: 530k L 1rig: Free Run
IFGain:Low Atten: 6 dB
10 dejdiv - Ref -10.00 dBm |
Log
|
|
|
- Limit
\ '1|_._ | | | If '.. | |
N
. - | | pal
LTI Y LT
Wi "'I'I“""I‘-"" "-'*""lv'}'ll I “Jﬁf"""*4.1"-":.1:"--1"‘1,_' j |
I [ : P 'I"h' |,-!'_I.' J,’\JJ"'¥LL‘ i "*"I'-I o TG i f[_-- r"J‘lw-“J.‘I |l
Center 5.000 MHz Span 10.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 276 ms (1001 pts) |
usc;- .smrus._}_A(j coupled: Accy u

Fig. 3.5.7 Tx

Frequency 4125 kHz
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Furuno Labotech International
Report number: FLI 12-12-063

50 @ ghac | SEMSEINT| | MIGRAUTD  [11:44:43 AMMar 22, 2012
enter Freq 25.000000 MHz | Avg Type: Log-Pwr TiAE}L2 345 6
Tnput: RF_ PHO: Fast a0 17ig: Free Run LARE{M Wb
IFGain:Low Atten: 6 dB [ 51
10 d8idiv. - Ref -10.00 dBm
Log
| T mi
™ Limit
! it
L 1
.|“|II.'I_. L,
"% g
S O fr s A T A W
Center 25.00 MHz Span 50.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 1.38 s (1001 pts)
MSG. 'EIN'US' 1 AC coupled: Accy L:n
Fig. 3.5.8 Tx Frequency 4125 kHz
| 509 AC | SENSEINT| | ALIGNAUTD  [EL:48:21 AMMar 22, 2002 |
enter Freq 10.000000 MHz Avg Typa: Log-Pwr TRACEl1I23456
1 input: RE_ PHO: Fast Q-IT"I:F"' Run PALE] MW
IFGain:Low Atten: 6 dB DET
10 dBidiv.- Ref =10.00 dBm
Log -
". . - o Limit
¢
y | i
1
He—t + ', -
i |
IrI"Mr W Wl e
I ";fl'-'t"ﬂfv-q'll-'--ll." Ll 'm b i ot z o LA
' TN Al A ﬂ ™ 'ri“ﬂ'w."'rpjﬂ* Pgrliapnell l-ﬂ\f". T
Center 10.00 MHz Span 20.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 551 ms (1001 pts)
I;iSG- -sn.ms-_LAC coupled: Accy l:ll

Fig. 3.5.9 Tx Frequency 6215 kHz
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|  so@ | fAAC | SENSEINT| 114520 AM Mar 22, 2012
enter Freq 50.0000 Hz TRACE]L 2 345 6
. ; Trig: Free Run TYPE M WA
P Gatnitow * Atten:6 dB oet
10deidiv  Ref =10.00 dBm
Leg
Limit
IﬁF" '., [ | L | ]
v "f—'i{'-..e AL e T ,i'_‘il .-,!Lﬁ';u (e ¥ .H,J,1 TN RS -nl'_'l.{"\lﬂf‘:ql':h-."y. = -'l"-‘f',-';".l.-.-rl"-n.'.l'"\"‘.'-=JH-1IL'H-I| .I'L"gj'""f("'
Center 50.00 MHz Span 100.0 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 2.76 s (1001 pts)
MSG- .SW-T!.IS-_-LA{-] coupled: Accy ui
Fig. 3.5.10 Tx Frequency 6215 kHz
S0u AC | SEWSEINT] L MUIGMNALTD  ILiS0-54 AMMar 23, 2012
an 20.0000000 z Avg Type: Log-Pwr TRACE 345
Tnput RF_ PHO: Fast (g0 1fig: Free Run IATEIMWARY
IFGain:Loee Atten: 6 dB DET

10 dB/div - Ref -10.00 dBm
Log

Limit
l o
. [ |
I'*ll'. I | I Py | ! I
ll‘.."i'. ] Ty R T .'\.;'
‘ﬁl‘w'mu"‘-‘.':'-.--~.|\.--t‘-r-"r,-_qt.ﬂﬂ--.“"-'r'F Wl .'I"-U'j-"'l‘-"'-"‘"-f-‘-'-‘ L r"“',',_ |
| ' | | i i Rt e i
Center 10.00 MHz Span 20.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 551 ms (1001 pts)
wsa| -sums._,i_;ﬁ..-c- couplad:_ﬁccy ul

Fig. 3.5.11 Tx Frequency 8291 kHz
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50 & Mec | SENSEANT|

enter Freq 50.00000 z
Tnput: RF_ PHO: Fast (0 1ng: Free Run
1FGain:Low Atten: 6 dB

10 deidiv - Ref =10.00 dBm
Log

Limit
I\ *ﬂl '.i_IL'u.lFr I
[kl T T t.-‘-i_'F'»‘-\.r'll;._“.-J{w ;.'aJ-"{;'!_‘IE*JJ]I!_‘.HI:[.'IIIliu‘- AR ,.hll PR .,'gfr..'iz .
Center 5I].GI]-MHZ . Span 100.0 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 2.76 s (1001 pts)

MsG -STMUS 1 AC coupled: Accy ul

Fig. 3.5.12 Tx Frequency 8291 kHz

I Agllent Spectrum Analyzer - Swept SA

| MIGNAUTO [11:53:07 AMMY 23, 2012 |
Avg Type: Log-Pwr

SENSE!INT]|

Input: AE_ PHO: Fast (50 1rig:Free Run
IFGain:Low Arten: 6 dB

10 d8idiv. Ref =10.00 dBm
Log -

Limit
¥
) R A (N N &
11"_1[-_Ii Fr.ﬁﬁ"l"l-'l“ll 4-."||'|"-'_‘\.‘J.E,J .'*'1.!.-"".-‘.1';!.\" I 'hﬂi.l i . o
T 1 T 1 Lok ot r“h‘iiull.-f,l.q')w-l'. Jj,-','l.\il,.,q. i FI'P.“.![J'“. B T |
Center 15.00 MHz Span 30.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 827 ms (1001 pts)

WSG sTATUS | 1 AC coupled: Aiccy u

Fig. 3.5.13 Tx Frequency 12290 kHz
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50 AT

enter Freq 100.

Input: RF
IFGain:Low

| SENSE:NT|

z
PNO: Fast (g 17ig: Free Run

Atten: 6 dB

Ref -10.00 dBm

Furuno Labotech International
Report number: FLI 12-12-063

| ALIGNAUTD  [11:S4:01 AMMar22, 2012
Avg Type: Log-Pwr TRACE 3456
THRE | i

CET

10 dB/div
Log

Limit
AL LT o
Btk ol M ottt e s g Ao b sty A
Center 100.0 MHz Span 200.0 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 5.51 s (1001 pts)
sl 'smms._.}‘_AC coupled: Accy u
Fig. 3.5.14 Tx Frequency 12290 kHz
508 | SENSE:NT| | maENAUTD
enter Fre 000 z Avg Type: Log-Pwr
q Input: RF_ PHO: Fast (50 1rig:Free Run
IFGain:Low Atten: 6 dB
10 deidiv. - Ref -10.00 dBm
Log
1 Limit
§
1:
i S ,‘ LY
L"']'"l,"i v ; ". &
rr “"'—I-t!ln.-_ sl A st A ' L™ u l
- MM g st A" ¥ Pt Lt S
Center 15.00 MHz Span 30.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 827 ms (1001 pts)
sG| .snms._LAC coupled: Accy ul

Fig. 3.5.15 Tx Frequency 16420 kHz
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50 AT | SENSEINT] "~ | ALIGNAUTD  |DL-05:54 PMMar22, 2012
enter Fre 00. 0 z Avg Type: Log-Pwr TRACE[, 3156
q Input: RF PHO: Fast g Trig: Free Run TYFE IV witsites

IFGain:Low Atten: 6 dB DET

10 dBidiv - Ref -10.00 dBm
Leg

M g\ g . L

JH]'II'-“} Iy 'J'I.-ijtln osmrpass .‘|'|-IJ|'1:-‘:",°| Iﬁ"l\.lh',+_ﬂ\th'u':r.‘.—}h.rl-\-,--r-VH~H1"‘.J-';U'.Ir.'ﬂmiL-'I'r,w'f-—]"a'rn'\'uw]r#k'ii ol kel
Center 100.0 MHz Span 200.0 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 5.51 s (1001 pts)
MSG- 'STAT!.ISI_.LA(i coupled: Accy ul

Fig. 3.5.16 Tx Frequency 16420 kHz

| S0Q | .H_ 1 SEMNSE! I.".'IJ'_ __.-l'_‘: "_'_: _leﬂila_wmz?. 2012
an_40.0000000 MHz Avg Typs: Log-Pwr TACE]} 2345 6
Tnput: fF _PHO: Fast Trig: Free Run TAREI WA

IFGain:Low Atten: 6 dB L :

10 dBjidiv. - Ref =10.00 dBm
Leog

!
\ |
Y | | | | |_‘ T |
Witk | Py,
VR A e s gl et Ny e ,
e * e . ""J H'J‘i. -'i,-‘.\-';-f.?r.'.-'r'.rr,'.wr]ﬁ-n.,ﬂ.{.;'.'-I,-'.-I--:.jﬂ'.‘.»;m;t [
Center 20.00 MHz Span 40.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 1.10 s (1001 pts) |
us-:- 'smms'_'}_.q(f coupled: Acey u

Fig. 3.5.17 Tx Frequency 18780 kHz
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S04 C | SENSEINT| | ALIGNAUTO
enter Freq 100.00000 z Avg Type:
Input: AF _ PHO: Fast (40 1rig:Free Run
IFGain:Low Atten: 6 dB

10 deidiv- Ref -10.00 dBm
Log

Furuno Labotech International
Report number: FLI 12-12-063

|01:08:52 PMMar 22, 2012

Limit
|
LT .
b e g a7 L CECREIE SR S TR TR L b e i =g i)
Center 100.0 MHz Span 200.0 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 5.51s (1001 pts) :
ﬁsc-' ”smms“_'r_AC coupled: Acey u

Fig. 3.5.18 Tx Frequency 18780 kHz

AC | SENSENINT| A

- | B, -
an_50.0000000 MHz ] Avg Type:

og-Pwr

Tnput: RF_PHO: Fast L0 1rig: Free Run
IFGain:Low Atten: 6 dB

10 dBjidiv. - Ref =10.00 dBm
Log

Limit
|
|
1in [
Ly \
il flogh, Lo L 0 Ay \l""“‘ T R
L RO T e -Il‘f“f‘.’.*d'-rﬁf{ il L pd A Iﬂl-wf‘r aiw ..‘-"l ?H‘ic.f—i"l'l'l"‘.'-#w'Ilr"."]-'E}r;\'".'.{'iﬁf'i'l'.lu: r"'l"':‘-“p"hq - |
Center 25.00 MHz Span 50.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 1.38 s (1001 pts) |
us-:- .smms'_'LA(ﬁ coupled: Accy u

Fig. 3.5.19 Tx Frequency 22000 kHz
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| sog@ | Mec | sENSEANT] | AUGNAUTO  [DL:0:S2PMMar22, 2012 |
enter Freq 100.000000 MHz Avg Type: Log-Pwr TRACE]1 23456
9 Tnput: RE_ PND; Fast Ly 17ig: Free Run BADE{M WA

IFGain:Low Atten: & dB CET

10d8idiv - Ref =10.00 dBm
Log

Limit
‘H--n*'f"-""lJ.l-"i | __I I I L, b ' | b
e s s i e T Y ..\~4-.-r14-‘.-31]J1,-I'¥r.4.|-.-'-,ﬁ«-,.w‘bp.qw,.-_w,h-':,m ettt ey
Center 100.0 MHz Span 200.0 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 5.51 s (1001 pts)
qs.c;- .sums-:}_.q-:.j coupled: Accy |.l||
Fig. 3.5.20 Tx Frequency 22000 kHz
50 @ | AC | SENSEINT[ 1 0121256 PM M 22, 2012
an_51.0000000 MHz Avg T TRACE]IZ345 6
- - Trig: Free R THPE 1M wwasians
R e Atten:6 48 [ L L
10dEidiv  Ref =10.00 dBm
Leg i
|*' ' i 1 i Limit
\ L]
h b s g adh
J"-.‘-r.l*i' R u.l #r-“'"‘-"i"'*'!'rr'l‘“"hl .-Jv;.‘-_, i f 'llﬂli-. IIJ"‘; |
1y w,:,wn‘.lnlﬂ_.l. 3 ! } ! i "’!’-*.fhlrﬂ‘.-f"-.'-.}_pf-{’.h“i. ”.'i.”\‘l-"".h: "\j:l‘i-k’f'r*"}"ﬁf
Center 25.00 MHz Span 51.00 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 1.41s (1001 pts)
hsa] -smms-_-}_AC coupled: Accy ul

Fig. 3.5.21 Tx Frequency 25070 kHz
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| s : MAC | SensEdNT| I ALIGNAUTO  [01:14:02PMMar22, 2012
enter Freq 100.000 MHz Avg Type: Log-Pwr
Tnput: RE_ PND: Fast [y 17ig: Free Run
IFGain:Low Atten: 6 d8

10 dBidiv.~ Ref -10.00 dBm
Log

Limit
LY -_-.*"" 1 |
\ I.J- | | _ . | " 1 n - A
o |—tined ! bt it e g Ty S “J'l'-"{.l|L§‘.J|LL|:-5:.T4W‘LM:.‘JIJ FUE TR R AT
Center 100.0 MHz Span 200.0 MHz
#Res BW 10 kHz #VBW 3.0 kHz Sweep 5.51 s (1001 pts)
“SG' -smms_j_ AC coup-ladE ﬁ-n:c:.r u

Fig. 3.5.22 Tx Frequency 25070 kHz
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3.6 Field Strength of Spurious Radiation (FCC Rule Part 2.1053)
(1) Method of Measurement

The transmitter was connected with measuring equipment as in Fig. 3.6.1.

The transmitter (supplied with 24 VDC) was modulated with 2 audio tones 400 Hz and 1800 Hz in
equal level. The input level was adjusted to 10 dB above the level producing PEP output of 150 W.

Limit =43 + 10 log (Transmission average power) = 43 + 10 log (75) = 61.75 dBc
The spurious radiation measurement was performed in the 3 m Anechoic Chamber and the limit values
were converted into electric field strength by the substitution method.

Anechoic Chamber used for the test has been registered by FCC.
(File number: 90607)

The resolution bandwidth of the spectrum analyzer was set as follows:

Frequency range Resolution bandwidth
9 kHz to 100 kHz 1 kHz
100 kHz to 30 MHz 10 kHz
30 MHz to 300 MHz 100 kHz

Power Meter
DJ-522-0H-2
Mfr.: Tokyo Denpa

(Anechoic Chamber) TRANSCEIVER UNIT

FS-1575T
Audio Analyzer Resistance Attenuator
U8B903A RA-920A CONTROL UNIT
Mfr.: Agilent Mfr.: Kenwood ES-2575C
Fig. 3.6.1
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Photo showing the Test Setup:
Anechoic Chamber used for the test has been registered by FCC.
(File number: 90607)
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(2) Test Result
Passed.

Spurious Emissions that were prominent were listed in Table 3.6.1 to 3.6.11

Environmental conditions observed: On 26 March 2012, 21°C to 23°C, 57% to 52%RH
24.0 VDC to 24.0 VDC

Table 3.6.1 Spurious emissions of Tx-1605 kHz

Spurious frequency Antenna Power of spurious Limit Margin
Polarization emission (dBc) (dBc) (*2) (dB)

0 degree Not found -62 N.A.
2 xFc (*1)

90 degree Not found -62 N.A.

0 degree -92.3 -62 30.3
3 xFc

90 degree -96.1 -62 34.1

0 degree Not found -62 N.A.
4 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
5 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
6 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
7 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
8 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
9 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
10 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
36.0 kHz (IF)

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
72.0 kHz (2xIF)

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
72.0 MHz (1st LO)

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
71.964 MHz (2nd IF)

Vertical Not found -62 N.A.
75.069 MHz: Horizontal Not found -62 N.A.
71.964 MHz + Fc + 1.5 kHz (2nd LO) Vertical Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: 43 + 10 log (Transmission average power) = 43 + 10 log (75) = 61.75 dBc =~ 62 dBc

Note: N.A.- Not applicable.
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Table 3.6.2 Spurious emissions of Tx-2182 kHz

Spurious frequency Antenna Power of spurious Limit Margin
Polarization emission (dBc) (dBc) (*2) (dB)

0 degree -91.1 -62 29.1
2 xFc (*1)

90 degree -93.9 -62 31.9

0 degree -94.3 -62 32.3
3 xFc

90 degree -97.7 -62 35.7

0 degree Not found -62 N.A.
4 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
5 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
6 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
7 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
8 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
9 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
10 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
36.0 kHz (IF)

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
72.0 kHz (2 xIF)

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
72.0 MHz (1st LO)

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
71.964 MHz (2nd IF)

Vertical Not found -62 N.A.
75.646 MHz: Horizontal Not found -62 N.A.
71.964 MHz + Fc + 1.5 kHz (2nd LO) Vertical Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: 43 + 10 log (Transmission average power) = 43 + 10 log (75) = 61.75 dBc ~ 62 dBc

Note: N.A.- Not applicable.

- Page 63 of 79 -



P Furuno Labotech International
L4 Bo 1 CH Report number: FLI 12-12-063

Table 3.6.3 Spurious emissions of Tx-3300 kHz

Spurious frequency Antenna Power of spurious Limit Margin
Polarization emission (dBc) (dBc) (*2) (dB)

0 degree Not found -62 N.A.
2 xFc (*1)

90 degree Not found -62 N.A.

0 degree -96.1 -62 34.1
3 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
4 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
5 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
6 xFc

90 degree Not found -62 N.A.

0 degree -96.0 -62 34.0
7 xFc

90 degree -90.0 -62 28.0

0 degree Not found -62 N.A.
8 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
9 xFc

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
10 xFc

Vertical -116.6 -62 54.6

0 degree Not found -62 N.A.
36.0 kHz (IF)

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
72.0 kHz (2 xIF)

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
72.0 MHz (1st LO)

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
71.964 MHz (2nd IF)

Vertical Not found -62 N.A.
76.487 MHz: Horizontal Not found -62 N.A.
71.964 MHz + Fc + 1.5 kHz (2nd LO) Vertical Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: 43 + 10 log (Transmission average power) = 43 + 10 log (75) = 61.75 dBc =~ 62 dBc

Note: N.A.- Not applicable.
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Table 3.6.4 Spurious emissions of Tx-4065 kHz

Spurious frequency Antenna Power of spurious Limit Margin
Polarization emission (dBc) (dBc) (*2) (dB)

0 degree Not found -62 N.A.
2 xFc (*1)

90 degree -99.2 -62 37.2

0 degree -97.5 -62 35.5
3 xFc

90 degree -97.2 -62 35.2

0 degree Not found -62 N.A.
4 xFc

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
5 xFc

90 degree -92.3 -62 30.3

0 degree Not found -62 N.A.
6 xFc

90 degree -94.2 -62 32.2

0 degree Not found -62 N.A.
7 xFc

90 degree -95.8 -62 33.8

Horizontal Not found -62 N.A.
8 xFc

Vertical -115.3 -62 53.3

Horizontal -116.5 -62 54.5
9 xFc

Vertical -103.8 -62 41.8

Horizontal -117.0 -62 55.0
10 xFc

Vertical -111.3 -62 49.3

0 degree Not found -62 N.A.
36.0 kHz (IF)

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
72.0 kHz (2 xIF)

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
72.0 MHz (1st LO)

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
71.964 MHz (2nd IF)

Vertical Not found -62 N.A.
77.529 MHz: Horizontal Not found -62 N.A.
71.964 MHz + Fc + 1.5 kHz (2nd LO) Vertical Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: 43 + 10 log (Transmission average power) = 43 + 10 log (75) = 61.75 dBc =~ 62 dBc

Note: N.A.- Not applicable.
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Table 3.6.5 Spurious emissions of Tx-6200 kHz

Spurious frequency Antenna Power of spurious Limit Margin
Polarization emission (dBc) (dBc) (*2) (dB)

0 degree Not found -62 N.A.
2 xFc (*1)

90 degree Not found -62 N.A.

0 degree -91.5 -62 29.5
3 xFc

90 degree -83.5 -62 21.5

0 degree Not found -62 N.A.
4 xFc

90 degree -94.3 -62 32.3

Horizontal -104.3 -62 42.3
5 xFc

Vertical -93.5 -62 315

Horizontal Not found -62 N.A.
6 xFc

Vertical -104.9 -62 429

Horizontal Not found -62 N.A.
7 xFc

Vertical -107.5 -62 45.5

Horizontal Not found -62 N.A.
8 xFc

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
9 xFc

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
10 xFc

Vertical Not found -62 N.A.

0 degree Not found -62 N.A.
36.0 kHz (IF)

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
72.0 kHz (2 xIF)

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
72.0 MHz (1st LO)

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
71.964 MHz (2nd IF)

Vertical Not found -62 N.A.
79.664 MHz: Horizontal Not found -62 N.A.
71.964 MHz + Fc + 1.5 kHz (2nd LO) Vertical -110.9 -62 48.9

(*1) Fc: Carrier frequency
(*2) Limit: 43 + 10 log (Transmission average power) = 43 + 10 log (75) = 61.75 dBc =~ 62 dBc

Note: N.A.- Not applicable.
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Table 3.6.6 Spurious emissions of Tx-8195 kHz

Spurious frequency Antenna Power of spurious Limit Margin
Polarization emission (dBc) (dBc) (*2) (dB)

0 degree Not found -62 N.A.
2 xFc (*1)

90 degree Not found -62 N.A.

0 degree -87.3 -62 25.3
3 xFc

90 degree -76.2 -62 14.2

Horizontal -111.1 -62 49.1
4 xFc -

Vertical -105.6 -62 43.6

Horizontal -100.9 -62 38.9
5 xFc

Vertical -97.1 -62 35.1

Horizontal -122.0 -62 60.0
6 xFc

Vertical -114.0 -62 52.0

Horizontal -124.1 -62 62.1
7 xXFc

Vertical -118.2 -62 56.2

Horizontal Not found -62 N.A.
8 xFc

Vertical Not found -62 N.A.

Horizontal -105.4 -62 43.4
9 xFc .

Vertical -105.3 -62 43.3

Horizontal -114.2 -62 52.2
10 xFc

Vertical Not found -62 N.A.

0 degree Not found -62 N.A.
36.0 kHz (IF)

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
72.0 kHz (2 xIF)

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
72.0 MHz (1st LO)

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
71.964 MHz (2nd IF)

Vertical Not found -62 N.A.
81.659 MHz: Horizontal -114.2 -62 52.2
71.964 MHz + Fc + 1.5 kHz (2nd LO) Vertical Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: 43 + 10 log (Transmission average power) = 43 + 10 log (75) = 61.75 dBc ~ 62 dBc

Note: N.A.- Not applicable.
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Table 3.6.7 Spurious emissions of Tx-12230 kHz

Spurious frequency Antenna Power of spurious Limit Margin
Polarization emission (dBc) (dBc) (*2) (dB)

0 degree -90.1 -62 28.1
2 xFc (*1)

90 degree -78.5 -62 16.5

Horizontal -102.1 -62 40.1
3 xFc

Vertical -85.2 -62 23.2

Horizontal -115.1 -62 53.1
4 xFc

Vertical -105.7 -62 43.7

Horizontal -106.9 -62 44.9
5 xFc

Vertical -104.4 -62 42.4

Horizontal -113.1 -62 51.1
6 xFc

Vertical -113.8 -62 51.8

Horizontal -91.8 -62 29.8
7 xFc .

Vertical -92.6 -62 30.6

Horizontal -111.6 -62 49.6
8 xFc .

Vertical -109.6 -62 47.6

Horizontal -92.2 -62 30.2
9 xFc .

Vertical -93.0 -62 31.0

Horizontal Not found -62 N.A.
10 xFc

Vertical Not found -62 N.A.

0 degree Not found -62 N.A.
36.0 kHz (IF)

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
72.0 kHz (2 xIF)

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
72.0 MHz (1st LO)

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
71.964 MHz (2nd IF)

Vertical Not found -62 N.A.
85.694 MHz: Horizontal Not found -62 N.A.
71.964 MHz + Fc + 1.5 kHz (2nd LO) Vertical Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: 43 + 10 log (Transmission average power) = 43 + 10 log (75) = 61.75 dBc ~ 62 dBc

Note: N.A.- Not applicable.
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Table 3.6.8 Spurious emissions of Tx-16360 kHz

Spurious frequency Antenna Power of spurious Limit Margin
Polarization emission (dBc) (dBc) (*2) (dB)

Horizontal -108.3 -62 46.3
2 xFc (*1)

Vertical -105.4 -62 43.4

Horizontal -93.1 -62 31.1
3 xFc

Vertical -85.2 -62 23.2

Horizontal -121.4 -62 59.4
4 xFc

Vertical -105.4 -62 43.4

Horizontal -96.4 -62 34.4
5 xFc

Vertical -99.7 -62 37.7

Horizontal -112.5 -62 50.5
6 xFc

Vertical -108.4 -62 46.4

Horizontal -107.5 -62 45,5
7 xFc

Vertical -105.1 -62 43.1

Horizontal -118.9 -62 56.9
8 xFc

Vertical Not found -62 N.A.

Horizontal -109.0 -62 47.0
9 xFc .

Vertical -109.5 -62 47.5

Horizontal -112.8 -62 50.8
10 xFc

Vertical -113.0 -62 51.0

0 degree Not found -62 N.A.
36.0 kHz (IF)

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
72.0 kHz (2 xIF)

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
72.0 MHz (1st LO)

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
71.964 MHz (2nd IF)

Vertical Not found -62 N.A.
89.824 MHz: Horizontal Not found -62 N.A.
71.964 MHz + Fc + 1.5 kHz (2nd LO) Vertical Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: 43 + 10 log (Transmission average power) =43 + 10 log (75) = 61.75 dBc ~ 62 dBc

Note: N.A.- Not applicable.
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Table 3.6.9 Spurious emissions of Tx-18780 kHz

Spurious frequency Antenna Power of spurious Limit Margin
Polarization emission (dBc) (dBc) (*2) (dB)

Horizontal -113.5 -62 515
2 xFc (*1)

Vertical -99.5 -62 375

Horizontal -110.0 -62 48.0
3 xFc .

Vertical -98.9 -62 36.9

Horizontal -110.8 -62 48.8
4 xFc

Vertical -114.1 -62 52.1

Horizontal -84.7 -62 22.7
5 xFc

Vertical -84.4 -62 22.4

Horizontal -111.8 -62 49.8
6 xFc

Vertical -109.1 -62 47.1

Horizontal -101.9 -62 39.9
7 xFc

Vertical -105.1 -62 43.1

Horizontal Not found -62 N.A.
8 xFc

Vertical Not found -62 N.A.

Horizontal -102.5 -62 40.5
9 xFc

Vertical -101.5 -62 39.5

Horizontal -106.0 -62 44.0
10 xFc )

Vertical -102.8 -62 40.8

0 degree Not found -62 N.A.
36.0 kHz (IF)

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
72.0 kHz (2 xIF)

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
72.0 MHz (1st LO)

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
71.964 MHz (2nd IF)

Vertical Not found -62 N.A.
92.244 MHz: Horizontal Not found -62 N.A.
71.964 MHz + Fc + 1.5 kHz (2nd LO) Vertical Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: 43 + 10 log (Transmission average power) =43 + 10 log (75) = 61.75 dBc ~ 62 dBc

Note: N.A.- Not applicable.
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Table 3.6.10 Spurious emissions of Tx-22000 kHz

Spurious frequency Antenna Power of spurious Limit Margin
Polarization emission (dBc) (dBc) (*2) (dB)

Horizontal -114.2 -62 52.2
2 xFc (*1)

Vertical -104.5 -62 425

Horizontal -109.4 -62 47.4
3 xFc

Vertical -103.1 -62 41.1

Horizontal -105.4 -62 43.4
4 xFc

Vertical -96.6 -62 34.6

Horizontal -84.8 -62 22.8
5 xFc

Vertical -84.8 -62 22.8

Horizontal -111.8 -62 49.8
6 xFc

Vertical Not found -62 N.A.

Horizontal -108.1 -62 46.1
7 xFc

Vertical -105.5 -62 43,5

Horizontal -105.3 -62 43.3
8 xFc

Vertical -105.2 -62 43.2

Horizontal -91.8 -62 29.8
9 xFc

Vertical -93.0 -62 31.0

Horizontal -93.4 -62 31.4
10 xFc

Vertical -92.0 -62 30.0

0 degree Not found -62 N.A.
36.0 kHz (IF)

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
72.0 kHz (2 xIF)

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
72.0 MHz (1st LO)

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
71.964 MHz (2nd IF)

Vertical Not found -62 N.A.
95.464 MHz: Horizontal Not found -62 N.A.
71.964 MHz + Fc + 1.5 kHz (2nd LO) Vertical Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: 43 + 10 log (Transmission average power) = 43 + 10 log (75) = 61.75 dBc ~ 62 dBc

Note: N.A.- Not applicable.
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Table 3.6.11 Spurious emissions of Tx-25070 kHz

Spurious frequency Antenna Power of spurious Limit Margin
Polarization emission (dBc) (dBc) (*2) (dB)

Horizontal -109.8 -62 47.8
2 xFc (*1)

Vertical -102.8 -62 40.8

Horizontal -88.6 -62 26.6
3 xFc

Vertical -88.2 -62 26.2

Horizontal -103.9 -62 41.9
4 xFc

Vertical -100.4 -62 38.4

Horizontal -99.0 -62 37.0
5 xFc

Vertical -101.2 -62 39.2

Horizontal -107.6 -62 45.6
6 xFc

Vertical -104.9 -62 42.9

Horizontal -97.9 -62 35.9
7 xFc

Vertical -94.9 -62 329

Horizontal -89.2 -62 27.2
8 xFc

Vertical -92.2 -62 30.2

Horizontal -96.0 -62 34.0
9 xFc

Vertical -99.2 -62 37.2

Horizontal -92.2 -62 30.2
10 xFc

Vertical -92.0 -62 30.0

0 degree Not found -62 N.A.
36.0 kHz (IF)

90 degree Not found -62 N.A.

0 degree Not found -62 N.A.
72.0 kHz (2 xIF)

90 degree Not found -62 N.A.

Horizontal Not found -62 N.A.
72.0 MHz (1st LO)

Vertical Not found -62 N.A.

Horizontal Not found -62 N.A.
71.964 MHz (2nd IF)

Vertical Not found -62 N.A.
98.534 MHz: Horizontal Not found -62 N.A.
71.964 MHz + Fc + 1.5 kHz (2nd LO) Vertical Not found -62 N.A.

(*1) Fc: Carrier frequency
(*2) Limit: 43 + 10 log (Transmission average power) = 43 + 10 log (75) = 61.75 dBc ~ 62 dBc

Note: N.A.- Not applicable.
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3.7 Frequency Stability (FCC Rule Part 2
(1) Method of Measurement

.1055 & 80.209)

Furuno Labotech International
Report number: FLI 12-12-063

The FS-1575 stored in the chamber, was connected with measuring equipment as in Fig.3.7.1

(Chamber)

36 MHz

KIV5.5SQ 70/0.32,
2m

1

TRANSCEIVER UNIT :
FS-1575T I
1

VCTCXO |

1

|

1

5m I

1

|

CONTROL UNIT :

FS-2575C I

|

e e e e e e = = U J

Frequency Counter
5385A

24 VDC

Mfr.: HP

100 VAC

Fig. 3.7.1

Limit:
113 Hz (x0.36 ppm(*) for VCTCXO Freq.)
VCTCXO Freq.= 36 MHz

(*): Highest TX frequency: 27.5 MHz,

Frequency error limit: 10 Hz (according to FCC Rule Part 80.209)

So, 10 (Hz)/27.5 (MHz) = 0.36 ppm
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With the power switch off, the FS-1575 was left in the chamber until thermal equilibrium was achieved.
Power was then applied and, after 10 minutes of warm-up, the reference oscillator frequency was

measured. Measurements were made within the temperature range -20 °C to + 50 °C at 10 °C interval,
by applying 85 % (20.4 VDC),100% (24.0 VDC),and 115% (27.6 VDC) of the rated DC supply voltage.

Frequency stability measurements were also performed in cold start conditions (no warm-up period).
For the purpose of these measurements, change in the reference oscillator frequency was plotted in the
function of the lapse of time up to 20 minutes. The FS-1575 was tested at -20 °C, 0 °C and + 30 °C.

Photo showing the Test Setup:

- Page 74 of 79 -



I1BOTECH

(2) Test Result

Passed.

See following table and the figures.

Furuno Labotech International
Report number: FLI 12-12-063

Table 3.7.1
Temperature Voltage conditions
(°C) 20.4 VDC (-15%) 24.0 VDC (norm.) 27.6 VDC (+15%)
VCTCXO Freq. | Freq. Error VCTCXO Freq. Error VCTCXO Freq. | Freq. Error
(Hz) (Hz) Freq. (Hz) (Hz) (Hz) (Hz)
-20 35,999,997 -3 35,999,997 -3 35,999,997 -3
-10 35,999,999 -1 35,999,999 -1 35,999,999 -1
0 36,000,002 2 36,000,002 2 36,000,002 2
10 36,000,000 0 36,000,000 0 36,000,000 0
20 36,000,000 0 36,000,000 0 36,000,000 0
30 36,000,002 2 36,000,002 2 36,000,002 2
40 36,000,002 2 36,000,002 2 36,000,002 2
50 36,000,002 2 36,000,002 2 36,000,002 2
bmbient Temp. ws Freq. Error
14
12
10
8
6
~ 4
T
° 2 /Q\. —0—0
2
- 0
[WH]
g N
3 '
2 -4
w
-6
-8
-10
-12
-14
-20 -10 0 10 20 30 40 50
Ambient Temperature ("C)

Fig. 3.7.2
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Frequency stability (Cold start (-20°C))
Supply voltage: 24 VDC

Elapsedtime vs Frea. Error

Frequency error (Hz)
1
[

P R = L = e = e e R — = == ==

.0 5.0 10.0 15.0 20.0

time (min.)

Fig. 3.7.3
Frequency stability (Cold start ((0°C))
Supply voltage: 24 VDC

Elapsedtime vs Frea. Error

Frequency error (Hz)
1
[

P R = L = e = e e R — = == ==

.0 5.0 10.0 15.0 20.0

time (min.)
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Fig. 3.7.4
Frequency stability (Cold start (+30°C))
Supply voltage: 24 VDC

Elapsedtime vs Frea. Error
14.0
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= 0.0
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-12.0
-14.0
0.0 5.0 10.0 15.0 20.0
time (min.)

Fig. 3.7.5

Environmental conditions observed: On 12 March 2012, 20°C to 20°C, 40% to 40%RH
24.0 VDC to 24.0 VDC

On 13 March 2012, 20°C to 20°C, 44% to 44%RH
24.0 VDC to 24.0 VDC

On 14 March 2012, 19°C to 20°C, 46% to 48%RH
24.0 VDC to 24.0 VDC
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4 List of Measuring/Test Instruments

Measuring/Test instruments have been appropriately calibrated/maintained according to the FLI programs/
procedures and ISO/IEC 17025. Measuring/Test instruments used for the tests are listed below.

4.1 FIELD STRENGTH OF SPURIOUS RADIATION

| Instrument | Type | S/N Manufacturer
Spectrum analyzer (9 kHz to 3 GHz) R3132 110401654 Advantest
Loop antenna (0.15 MHz to 30 MHz) HFH2-Z2 100093 Rohde & Schwarz
Amplifier (for Loop antenna) 310N 250607 Sonoma Instrument
Biconical antenna (30 MHz to 300 MHz) VBAG6106A 1296 Schaffner
Pre-amplifier (30 MHz to 2 GHz) 87405A 3207A01643 Agilent
Semi-anechoic Chamber 3mSAC D-002 Riken
DC Power Supply PR-850A 19811 4030 Furuno
4.2 FREQUENCY STABILITY

Instrument Type SIN Manufacturer
Digital Multimeter 115 15540244 Fluke
Climatic chamber (Nishinomiya-S) |PL-4KP 14004204 Tabai Espec
DAQSTATION FX100 FX106-4-1 S5JA01450 Yokogawa

4.3 Measuring/Test Instruments submitted by the customer for evaluating the EUT performance
4.3.1 RF POWER OUTPUT

| Instrument | Type | SIN | Manufacturer | Calibration date |
MXA Signal Analyzer N9020A US47140216 Agilent 27 July 2011
Power Sensor 8482A 2237A07374 Agilent 27 September 2011
Power Meter E4418B MY40511008 Agilent 21 September 2011
Multi function Synthesizer |8904A 2948A04574 Agilent 8 August 2011
Resistance Attenuator RA-920A 1090014 Kenwood 9 November 2011
Attenuator 600-A-9FFN-30 4240-062 Bird
Attenuator VAT-10W2 1139 MCL ----
DC Power Supply PR-850A 19811 4030 Furuno

4.3.2 MODULATION CHARACTERISTICS

4.3.2.1 Audio Frequency Response

Instrument Type SIN Manufacturer Calibration date

MXA Signal Analyzer N9020A US47140216 Agilent 27 July 2011
Power Sensor 8482A 2237A07374 Agilent 27 September 2011
Power Meter E4418B MY40511008 Agilent 21 September 2011
Multi function Synthesizer |8904A 2948A04574 Agilent 8 August 2011
Resistance Attenuator RA-920A 1090014 Kenwood 9 November 2011
Attenuator 600-A-9FFN-30 4240-062 Bird
Attenuator VAT-10W2 1139 MCL -
DC Power Supply PR-850A 19811 4030 Furuno ----

4.3.2.2 Power Limiting vs Audio Input Voltage

Instrument Type SIN Manufacturer Calibration date

MXA Signal Analyzer N9020A US47140216 Agilent 27 July 2011
Power Sensor 8482A 2237A07374 Agilent 27 September 2011
Power Meter E4418B MY40511008 Agilent 21 September 2011
Multi function Synthesizer |8904A 2948A04574 Agilent 8 August 2011
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Instrument Type SIN Manufacturer Calibration date
Resistance Attenuator RA-920A 1090014 Kenwood 9 November 2011
Attenuator 600-A-9FFN-30 4240-062 Bird
Attenuator VAT-10W2 1139 MCL
DC Power Supply PR-850A 19811 4030 Furuno ----

4.3.3 OCCUPIED BANDWIDTH

Instrument Type SIN Manufacturer Calibration date
MXA Signal Analyzer N9020A US47140216 Agilent 27 July 2011
Power Sensor 8482A 2237A07374 Agilent 27 September 2011
Power Meter E4418B MY40511008 Agilent 21 September 2011
Multi function Synthesizer |8904A 2948A04574 Agilent 8 August 2011
Resistance Attenuator RA-920A 1090014 Kenwood 9 November 2011
Attenuator 600-A-9FFN-30 4240-062 Bird
Attenuator VAT-10W2 1139 MCL
DC Power Supply PR-850A 19811 4030 Furuno ----

4.3.4 EMISSION LIMITATIONS

Instrument Type SIN Manufacturer Calibration date
MXA Signal Analyzer N9020A US47140216 Agilent 27 July 2011
Power Sensor 8482A 2237A07374 Agilent 27 September 2011
Power Meter E4418B MY40511008 Agilent 21 September 2011
Multi function Synthesizer |8904A 2948A04574 Agilent 8 August 2011
Resistance Attenuator RA-920A 1090014 Kenwood 9 November 2011
Attenuator 600-A-9FFN-30 4240-062 Bird
Attenuator VAT-10W2 1139 MCL
DC Power Supply PR-850A 19811 4030 Furuno ----

4.3.5 SPURIOUS EMISSIONS AT ANTENNA TERMINAL

Instrument Type SIN Manufacturer Calibration date
MXA Signal Analyzer N9020A US47140216 Agilent 27 July 2011
Power Sensor 8482A 2237A07374 Agilent 27 September 2011
Power Meter E4418B MY40511008 Agilent 21 September 2011
Multi function Synthesizer |8904A 2948A04574 Agilent 8 August 2011
Resistance Attenuator RA-920A 1090014 Kenwood 9 November 2011
Attenuator 600-A-9FFN-30 4240-062 Bird
Attenuator VAT-10W2 1139 MCL
DC Power Supply PR-850A 19811 4030 Furuno ----

4.3.6 FIELD STRENGTH OF SPURIOUS RADIATION

Instrument Type SIN Manufacturer Calibration date
Audio analyzer UB903A MY50070005 Agjlent 18 March 2011
Power Meter DJ-522-0H-2 46507 Tokyo Denpa 13 October 2011
Resistance Attenuator RA-920A 1090049 Kenwood 10 August 2011

4.3.7 FREQUENCY STABILITY

Instrument Type SIN Manufacturer Calibration date
Frequency Counter 5385A 2730A05114 Hp (Agilent) 10 August 2011
DC Power Supply GP060-10 1013895093 TAKASAGO
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