FCC TYPE APPLOVAL SUBUMISSION

EQUIPMENT: MARINE RADAR
NKE-1066




12/12/2013

CERTIFICATION

TO: FEDERAL COMUNICATIONS COMMISSION
SUBJECT: TEST DATA FOR TYPE ACCEPTANCE OF NKE-1066
FCC ID: CKENKE1066
SUPPLIER: JAPAN RADIO CO., LTD/SEATTLE OFFICE
1021 SW Klickitat Way, Bldg D, Suite 101 Seattle, WA98134, U.S.A
PHONE: 206-654-5644
MANUFACTURER: JAPAN RADIO CO., LTD.
1-1 SHIMORENJAKU 5 CHOME,
MITAKA-SHI,
TOKYO, JAPAN

This equipment has been tested in accordance with the requirements contained in the appropriate
commission regulation. To the best of my knowledge, these tests were performed using measurement
procedures consistent with industry or commission standards and demonstrate that the equipment
complies with the appropriate standards. Each unit manufactured, imported or marketed, as defined in
the commission's regulations, will conform to the sample(s) tested within the variations that can be
expected due to quantity production and testing on a statistical basis. I further certify that the necessary
measurements were made by JAPAN RADIO CO., Ltd, 1-1 SHIMORENJAKU, 5§ CHOME, MITAKA-SHI,
TOKYO, JAPAN.

OBrief history
1997: I graduated from Electronic information Engineering Section of Engineering Department at
Tamagawa University graduate school.
2013: I have been engaging in the research and the development various type of marine radar

equipments as well as assisting in their production in Japan Radio Co., Ltd.

JAPAN RADIO CO., LTD.

49

T. Ito




NKE-1066 SCANNER UNIT

FCC LABEL

30

FCC ID: CKENKE1066
[ORE) Japan Radio Co, Lid.

MADE IN JAPAN

SCANNER UNIT

UNIT NKE-1066

SERIAL NO.

COMPASS SAFE DISTANCE
STD 1.0m STEER O0.6m

[ORE) Fgpan Radio Co, Lid.
MADE IN JAPAN

(€ 0168 @

80

SCALE 1:4



1. SYSTEM DESCRIPTION

* NKE-1066
Type of Unit: Scanner unit
The MTR is installed within a 1.5 feet scanner unit.
The scanner weight is less than 5 kg.
The antenna is rotated 16, 20, 24, 27, 30, 36, 42 and 48rpm by its driving motor.
This has a 5.2 degrees horizontal beam width and 25 degrees for vertical.
The transmitter operates with 5-pulse length and 5-pulse repetition frequencies.
The magnetron, M1624 rated output is 4kw and is driven by solid-state modulator.
The receiver has a microwave front end, containing the low noise amplifier, mixer, local oscillator, IF

amplifier and detector.

GENERAL SPECIFICATION
1. Dimensions: Height: 227mm, Diameter of radome: 450mm
2. Mass: Less than 5.0kg
3. Polarization: Horizontal
4. Beam width
Horizontal (-3dB): 5.2 degree
Vertical (-3dB): 25 degree
Side lobe level: Less than -21dB within 10 degree of main beam
5. Rotation speed: 16, 20, 24, 27, 30, 36, 42 and 48rpm
6. Frequency: 9410+ 30MHz
7. Peak Power: 4kW
8. Pulse length / Repetition frequency: 0.08us/4000Hz, 0.08us/2250Hz, 0.13us/1700Hz 025us/1700Hz,
0.5us/1200Hz, 0.8us/750Hz
9. Modulator: Solid-state modulator
10. Duplexer: Circulator
11. Front end module; Built in
12. IF amplifier: Logarithmic amplifier, Noise figure 6dB maximum.

13. Tuning: Manual / Auto
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3. TEST RESULTS SUMMARY

3.1 Mechanical Tests
Appearance and Structure

Scanner Unit

3.2 Electrical Tests
3.2.1 Working of each operation unit

Scanner Unit

3.2.2 Scanner
VSWR frequency (MHz)
9380
9410
9440

Scanner Rotation Speed

3.2.3 Transmitter
Magnetron Ser. No.

Operating Frequency

(at 0.08us / 4000Hz pulse, SP1)
(at 0.08us / 2250Hz pulse, SP2)
(at 0.13us / 1700Hz pulse, SP3)
(at 0.25us / 1700Hz pulse, MP1)
(at 0.50us / 1200Hz pulse, MP2)
(at 0.80us / 750Hz pulse, LP1)

RF power output

(at 0.08us / 4000Hz pulse, SP1)
(at 0.08us / 2250Hz pulse, SP2)
(at 0.13us / 1700Hz pulse, SP3)
(at 0.25us / 1700Hz pulse, MP1)
(at 0.50us / 1200Hz pulse, MP2)
(at 0.80us / 750Hz pulse, LP1)

Pulse Length

(at 0.08us / 4000Hz pulse, SP1)
(at 0.08us / 2250Hz pulse, SP2)
(at 0.13us / 1700Hz pulse, SP3)
(at 0.25us / 1700Hz pulse, MP1)
(at 0.50us / 1200Hz pulse, MP2)

Good

Good

VSWR
1.23
1.21
1.27
16, 20, 24, 27, 30, 36, 42 and 48rpm

A0006A

9418.0MHz
9416.0 MHz
9412.7 MHz
9411.0 MHz
9411.0 MHz
9410.0 MHz

Peak power Average power
3.4TkW 1.21W
3.61kW 0.70W
3.92kW 0.98W
3.7T6kW 1.56W
3.49kW 2.11W
3.40kW 2.06W

0.087us
0.086us
0.146us
0.242us
0.503us




(at 0.80us / 750Hz pulse, LP1)

Repetition Frequency

(at 0.08us / 4000Hz pulse, SP1)
(at 0.08us / 2250Hz pulse, SP2)
(at 0.13us / 1700Hz pulse, SP3)
(at 0.25us / 1700Hz pulse, MP1)
(at 0.50us / 1200Hz pulse, MP2)
(at 0.80us / 750Hz pulse, LP1)

Spurious Emission at Antenna Terminal
Field strength of spurious radiation

Radiofrequency radiation exposure limits

3.2.4 Receiver
MIC Front-end Ser. No.
Diode limiter Ser. No.

IF Center Frequency
IF Bandwidth

3.2.5 Dissipation Current (Power)
Input Voltage
(at 0.08us / 4000Hz pulse, SP1)
(at 0.08us / 2250Hz pulse, SP2)
(at 0.13us / 1700Hz pulse, SP3)
(at 0.25us / 1700Hz pulse, MP1)
(at 0.50us / 1200Hz pulse, MP2)
(at 0.80us / 750Hz pulse, LP1)

3.3 Overall Tests
Working Time of Timer
Input Variation (10.8VDC — 31.2VDC
Overall Sensitivity
Minimum Range
Bearing Accuracy

Mechanical Noise

0.806us

4013Hz
2250Hz
1703Hz
1703Hz
1204Hz
751.9Hz

Good
Good
Good

A0006A
A0006A

60 MHz
20/6/3 MHz

12V
2.27A(27.24W)
1.98A(23.76W)
1.97A(23.64W)
2.19A(26.28W)
2.36A(28.32W)
2.37A(28.44W)

1min30sec
Good
Good
Good
Good
Good




4.1 RF Power Output

4.1.1 TEST SETUP

Agilent

A/
5@\ IO
4.1.2 TEST INSTRUMENTS
DESCRIPTION & CALIBRATION CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
Direction Coupler (30dB)
90-302A-30-6—-6 H328005-01 NA NA

ATM
High Power Dummy Load

PE6824 NA NA NA
PASTERNACK
Variable Attenuator

8495B 2814A12827 Sep. 26. 2013 Sep. 2014
Agilent
Variable Attenuator

8494B 2812A14938 Sep. 25. 2013 Sep. 2014
Agilent
Power Sensor

N1921A MY45241558 Oct. 24. 2013 Oct. 2014
Agilent
Peak Power meter

N1911A MY45101199 Oct. 11. 2013 Oct. 2014

4.1.3 TEST PROCEDURES
a. Setup EUT as 4.1.1.
b. EUT can be transmitted six pulses are 0.08us/4000Hz, 0.08us/2250Hz, 0.13us/1700Hz 025us/1700Hz,
0.5us/1200Hz, 0.8us/750Hz.

c. The RF power output was measured at the antenna feed point using a peak power meter.




4.1.4 TEST RESULTS

PW [usec] / PRF [Hz] Output Power[kW]
0.08 / 4000 3.47
0.08 / 2250 3,61
0.13 / 1700 3.92
0.25 / 1700 3.76
0.5 / 1200 3.49
0.8 / 750 3.40

4.1.5 TEST CONDITIONS
Tamb = 20C to 25OC, RHamb = 40% ~ 60%
EUT input = 12 VDC

4.1.6 STABILLIZATION

EUT energized for 10 minutes minimum.

4.1.7 DATE
26th Nov., 2013
TESTED BY T. Ito




4.2 Modulation characteristics

4.2.1 TEST SETUP

A/
5@\ IO
4.2.2 TEST INSTRUMENTS
DESCRIPTION & CALIBRATION CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
1 | Direction Coupler (30dB)
90-302A-30-6—-6 H328005-01 NA NA
ATM
2 | High Power Dummy Load
PE6824 NA NA NA
PASTERNACK
3 | Variable Attenuator
8495B 2814A12827 Sep. 26. 2013 Sep. 2014
Agilent
4 | Variable Attenuator
8494B 2812A14938 Sep. 25. 2013 Sep. 2014
Agilent
5 | Detector
423B NA NA NA
HP
6 | Oscilloscope
DP04034B C010588 Dec. 17. 2012 Dec. 2013
Tektronix

4.2.3 TEST PROCEDURES

a. Setup EUT as 4.2.1.

b. EUT can be transmitted six pulses are 0.08us/4000Hz, 0.08us/2250Hz, 0.13us/1700Hz 025us/1700Hz,

0.5us/1200Hz, 0.8us/750Hz.

4.2.4 TEST RESULTS

PW [us] / PRF [Hz] Pulse widths[us] Pulse rep. rate[Hz]
0.08 / 4000 0.087 4013
0.08 / 2250 0.086 2250
0.13 / 1700 0.146 1703
0.25 / 1700 0.242 1703
0.5 / 1200 0.503 1204
0.8 / 750 0.806 751.9




4.2.5 TEST CONDITIONS
Tamb = 20C to 25OC, RHamp = 40% ~ 60%
EUT input = 12 VDC

4.2.6 STABILLIZATION

EUT energized for 10 minutes minimum.

4.2.7 DATE
26th Nov., 2013
TESTED BY T. Ito




4.3 Spurious emission at antenna terminals

4.3.1 TEST SETUP

@

(L 229

J\/
s
o) T & =

4.3.2 TEST INSTRUMENT
DESCRIPTION & CALIBRATION CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
1 | Direction Coupler (30dB)
90-302A-30-6—-6 H328005-01 NA NA
ATM
2 | High Power Dummy Load
PE6824 NA NA NA
PASTERNACK
3 | Variable Attenuator
8495B 2814A12827 Sep. 26. 2013 Sep. 2014
Agilent
4 | Variable Attenuator
8494B 2812A14938 Sep. 25. 2013 Sep. 2014
Agilent
5 | Coaxial Cable
0G0S10S1059 NA NA NA
Gore
6 | Spectrum Analyzer
E4448A MY50180037 Nov. 2013 Nov. 2014
Agilent

Measurement Point ! Antenna terminal
Spectrum Analyzer setting: RBW = 10kHz less than 1GHz, 1IMHz above 1GHz
VBW = 300kH less than 1GHz, 3MHz above 1GHz
Detector Mode = Positive Peak
4.3.3 TEST PROCEDURES
a. Setup EUT as 4.3.1.
b. Transmitted and adjusted attenuator for not exceeding the spectrum analyzer maximum rating at
each pulse.
c. The average power was calculated based on the standard formula for radar systems.
Average power= Pulse width * Pulse rep rate *Peak power

In case of NKE-1066, Average power for each pulses are following.




PW [us] / PRF [Hz] Average Power[W]
0.08 / 4000 1.21
0.08 / 2250 0.70
0.13 / 1700 0.98
0.25 / 1700 1.55
0.5 / 1200 211
0.8 / 750 2.06

d. Transmitted at most powerful pulse on average power is 0.5us/1200Hz.

4.3.4 TEST RESULTS
No spurious emissions observed above minimum standard.

Test data is described at section 4.3.8

4.3.5 TEST CONDITIONS
Tamb = 20C to 25OC, RHamb = 40% ~ 60%
EUT input = 12 VDC

4.3.6 STABILLIZATION

EUT energized for 10 minutes minimum.

4.3.7 DATE
27t Nov., 2013

TESTED BY T. Ito

4.3.8 TEST RESULTS of 0.5usec/1200Hz pulse

Agilent 14:27:54 Nov 27, 20813

| Marker ¥ Agilent 14:28:25 Nov 27, 2013 | Marker

Select Marker Atten Select Marker
1 2 3 4 ; — 1 2 3 4

Normal Normal
Delta Delta
Delta Pair Delta Pair

(Tracking Ref) (Tracking Ref)
Ref & Ref &

Span Pair Span Pair

Span Center Span Center

Off Off
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File Operation Status, C:\STATEGB1.STA file saved File Operation Status, C:\STATEGB1.STA file saved
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Agilent 14:28:57 Now 27, 2013 Marker

Select Marker

Normal

Delta

Delta Pair
(Tracking Ref)
ef A

Span Pair

Span Center

off

,b,l}]Iﬂ\J‘Jﬂ'lﬂ‘\“'-\lﬂf’w.'ul gl r*rﬂw"V"'u-'#.l-f’h"ﬁ'w .“v". w\“'\r.lm\kl' I *'Wl ,"m‘m.hq‘«!f.\.nr\'

More
1of2

#R 3H kHz A kHz # pl Bl ptsy

200MHz to 300MHz

Agilent 14:30:02 Now 27, 2013 Marker

Select Marker

Normal

Delta

Delta Pair
(Tracking Ref)
Ret A

Span Pair

Span Center

off
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1of 2

4R 1 A kHz # pl Bl ptsy
400MHz to 500MHz

H Agilent 14:31:09 Now 27, 2613 Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair

Span Center

off

More
1of2

5 BH 19 kHz #VBH 300 kHz #

600MHz to 700MHz

Marker

# Agilent 14:29:34 Nov 27, 2913

Select Marker
1

Normal

Delta

Delta Pair
(Tracking Refy
Re A

Span Pair
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Off

oy More

1 of 2

#R W 18 k #YBH 3

5 (691

300MHz to 400MHz
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500MHz to 600MHz

¥Res BN 10 kHz Sueep
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Select Marker
1 2 3 4

Normal

Delta

Delta Pair
(Tracking Ref)
Ref a

Span Pair

Span Center!

Off,

~'rﬁ‘\‘w\‘«‘u-r*'|"u~“\'-'p*r"wlfﬂ'l'\f"rw'*v‘ ey f‘f‘.,"h‘\"’\w'\’il'«‘

frlefinarigio gl More
vRes BH 10 kHz UM 300 K Sween 1 5 (661 gts) Lofe

700MHz to 800MHz




Agilent 14:32:55 Now 27, 2013 Marker

Select Marker

Normal

Delta

Delta Pair
(Tracking Ref)
ef A

Span Pair

Span Center

off
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More
1of2

#R A kHz # pl Bl ptsy

800MHz to 900MHz

Agilent 14:34:21 Now 27, 2013 Marker

Select Marker

Normal

Delta

Delta Pair
(Tracking Ref)
Ret A

Span Pair

(| Snan Center

WL A AT SRRV BTN W

off

More
1of2

i VEH 3 # ol Al pts)
File Operation Status. C:ASTATEODL.STA file saved
1.0GHz to 2.9GHz
% Agilent 14:36:17 HNow 27, 2013 Marker

Select Marker
1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair

Span Center

off

More
s BH 1 b | - N 1of2

6.4GHz to 12.5GHz

# Agilent 14:33:26 Nov 27, 2913

Marker

Select Marker
1

Normal

Delta

Delta Pair
(Tracking Refy
Re A

Span Pair
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Off
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900MHz to 1GHz

# Agilent 14:34:58 Nov 27, 2913 Marker

Select Marker

Atten T

Normal

Delta

Delta Pair
(Tracking Refy
Ref a

Span Pair
Center’

oAl bt e Y e L e T T R | Span

Off

More
1of2

#R _7 # (6@l
File Operation Status. C:\STATEBOL.STA file saved
2.9GHz to 6.4GHz

2 Agilent 14:26:24 Nov 27, 2613 Peak Search

Next Peak
Next Pk Right
Next Pk Left

Hin Search

159 dBm

i
Hm'w“"" fie
il IR Pk-Pk Search

Mkr 3 CF

More
1of2

Center 9411MHz, Span 400MHz




Marker

Select Marker
2 3

Agilent 14:37:00 Now 27, 2013

Delta Pair
(Tracking Ref)
Ret A

S QAP ARRCL R Span Pair
Span Center

#Res BH 1 K #YBK 3 MHz # pl Bl ptsy

11.9GHz to 18GHz

Agilent 14:38:07 Now 27, 2013 Marker

Select Marker
2 3

Normal

Delta

Delta Pair
gl gl (Tracking Ref)
g ner Ref a
Span Pair
Span Center

26.7GHz to 40GHz

# Agilent 14:37:34 Nov 27, 2913 Marker

. »~4’A-.«u~l|""u"‘{~'\lm«f‘~.'m

#Res BN 1 MHz W 5 15 (601

File Operation Status. C:ASTATEODL.STA file saved File Operation Status. C:\STATEBOL.STA file saved

17.6GHz to 26.7GHz

Select Marker

Span Center!

Normal

Delta

Delta Pair
(Tracking Refy
f 2

Span Pair

Off

More
1of2




4.4 Occupied bandwidth plots
4.4.1 TEST SETUP

4.4.2 TEST INSTRUMENT
DESCRIPTION & CALIBRATION CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
1 | Direction Coupler (30dB)
90-302A-30-6—-6 H328005-01 NA NA
ATM
2 | High Power Dummy Load
PE6824 NA NA NA
PASTERNACK
3 | Variable Attenuator
8495B 2814A12827 Sep. 26. 2013 Sep. 2014
Agilent
4 | Variable Attenuator
8494B 2812A14938 Sep. 25. 2013 Sep. 2014
Agilent
5 | Coaxial Cable
0G0S10S1059 NA NA NA
Gore
6 | Spectrum Analyzer
E4448A MY50180037 Nov. 2013 Nov. 2014
Agilent

Measurement Point: Antenna terminal
Spectrum Analyzer setting: RBW = 1IMHz above 1GHz
VBW = 1MHz above 1GHz
Detector Mode = Positive Peak
4.4.3 TEST PROCEDURES
a. Setup EUT as 4.4.1.
b. Transmitted and adjusted attenuator for not exceeding the spectrum analyzer maximum rating at
each pulse.
c. EUT can be transmitted six pulses are 0.08us/4000Hz, 0.08us/2250Hz, 0.13us/1700Hz 0.25us/1700Hz,
0.5us/1200Hz and 0.8us/750Hz.

4.4.4 TEST RESULTS
Test data is described at section 4.4.8




4.4.5 TEST CONDITIONS
Tamb = 2OOC to 25OC, RHarnb =40% ~ 60%
EUT input = 12 VDC

4.4.6 STABILLIZATION

EUT energized for 10 minutes minimum.

4.4.7 DATE
27th Nov., 2013

TESTED BY T. Ito

4.4.8 TEST RESULTS

Agilent 14:02:23 Nov 27, 2013 Trace
Ch Freq 8418 GHz Trig Free , Trace
Occupied Bandwidth 1
Center 9.418000000 GHz Cloar rite
Atten
Max Hold
L
Min Hold
View
#yBH 1 MHz
Occupied Bandwidth Occ BH % Pur el
60.1988 MHz xdB -
Transmit Freq Error 4 1"‘;{3

% dB Bandwidth z

OBW for a SP1

s Agilent 13:59:81 Nov 27, 2013
e

Peak Search

Ch Freq 9.412 GHz Trig Free Next Peak
Occupied Bandwidth
Marker 9.412300000 G Next Pk Right
Atten
Next Pk Left
Hin Search

Pk-Pk Search

#yBH 1 MHz
Occupied Bandwidth Occ BH % Pur Mkr 3 CF
50.6282 MHz xdB -
Transmit Freq Error -1 1“2{3

® dB Bandwidth 19,98 z

OBW for a SP3

Agilent 14:01:62 Now 27, 2013 Trace

Ch Freq  9.416 61z , Trace

Occupied Bandwidth
Clear Write
Max Hold
Min Hold
View

#VBH 1 MHz
Occupied Bandwidth Occ BH % Pur Lk
58.3495 MHz x dB

. More
Transmit Freq Error 1 of 2

% dB Bandwidth

OBW for a SP2

s Agilent 14:24:54 Now 27, 2813 Trace
|
Ch Freq 9.411 Giz Trig Free Tracg
Occupied Bandwidth 1 ]
Sweep Time 1.000 s Clear Write
Max Hold
Hin Hold
View
WYBH 1 MHz
Occupied Bandwidth Occ BH % Pur Blank
33.5176 MHz x dB
Transmit Freq Error 1”3{3

% dB Bandwidth

OBW for a MP1




Agilent 14:40:08 Nov 27, 2013 Trace
Ch Frea 9.411 GHz Ch Freq 9.1 GHz , Trace
Occupied Bandwidth Occupied Bandwidth
Sweep Time 1.000 s areeneil| Sweep Time 1.000 s Clear Write
Max Hold Max Hold
Min Hold Min Hold
View
#yBH 1 MHz 5 1 MHz #YBH 1 MHz
Occupied Bandwidth Occ BH % Pur Occupied Bandwidth Occ BH % Pur Lk
26.1325 MHz x dB 21.4617 MHz x dB
Transmit Freq Error  1.111 Transmit Freq Error 1. 1M°fr§
% dB Bandwidth % dB Bandwidth 0
File Operation Status. C:ASTATE@BL.STA file saved File Operation Status. C:\STATEOBL.STA file saved

OBW for a MP2

OBW for a LP1




4.5 Field strength of spurious radiation

4.5.1.1 TEST SETUP for measuring the radiated spurious emission from the EUT.

Ant. Tower

3m

EUT

| TURNTABLE |

0.8m

ooo
A/\N\ ooo

ooo
ooo Q

Spectrum Analyzer




4.5.1.2 TEST INSTRUMENT

DESCRIPTION & CALIBRATION CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
1 | High Power Dummy
Load PE6824 NA NA NA
PASTERNACK
2 | Biconical
BBA9106 VHA91031979 Aug. 5" 2013 Aug. 2014
Schwazbeck
3 | Logarithmic Periodic
UHALP9107 91071291 Feb 16" 2013 Feb 2014
Schwazbeck
4 1 Double Ridge Horn
3117 00091928 Oct. 11% 2013 Oct. 2014
ETS LINDGREN
5 | Standard Gain Horn
20240 NA NA NA
Flann
6 | Standard Gain Horn
22240 NA NA NA
Flann
7 | Coaxial Cable
0G0S10S1059 NA NA NA
Gore
8 | Spectrum Analyzer
E4448A MY50180037 Nov. 20t 2013 Nov. 2014
Agilent

4.5.2.1 TEST SETUP for measuring the level of particular spurious frequency from Signal Generator.

Ant. Tower

®

0000

3m

00000

Ant. Tower

O

—
ooo ooo
ooo ooo
ooo 000

Signal Generator

ooo

A/\N\ ooo
ooo

ooo Q

Spectrum Analyzer




4.5.2.2 TEST INSTRUMENT

DESCRIPTION & CALIBRATION CALIBLATION
MODEL NO. SERIAL NO.
MANUFACTURER DATE DUE DATE
1 | Biconical
BBA9106 VHA91031979 Aug. 5" 2013 Aug. 2014
Schwazbeck
2 | Logarithmic Periodic
UHALP9107 91071291 Feb 16™ 2013 Feb 2014
Schwazbeck
3 | Double Ridge Horn
3117 00091928 Oct. 111 2013 Oct. 2012
ETS LINDGREN
4 | Standard Gain Horn
20240 NA NA NA
Flann
5 | Standard Gain Horn
22240 NA NA NA
Flann
6 | Coaxial Cable
0G0S10S1059 NA NA NA
Gore
7 | Spectrum Analyzer
E4448A MY50180037 Nov. 20t 2013 Nov.. 2014
Agilent
8 | Dipole
UHA9105 NA Feb. 16°t 2013 Feb. 2014
Schwazbeck
9 | Logarithmic Periodic
94612-1 0203 NA NA
EATON
10 | Standard Gain Horn
20240 NA NA NA
Flann
11 | Standard Gain Horn
22240 NA NA NA
Flann
12 | Coaxial Cable
0G0S10S1059 NA NA NA
Gore
13 | Signal Generator
83640B 3844A00847 Jul. 16% 2013 Jul. 2014
Agilent

Measurement Point

: Antenna terminal

Spectrum Analyzer setting: RBW = 10kHz less than 1GHz, 1MHz above 1GHz
VBW = 300kH less than 1GHz, 3MHz above 1GHz
Detector Mode = Positive Peak

4.5.3 TEST PROCEDURES

a. Reference to Section 2.2.12 Unwanted Emission: Radiated Spurious on TIA-603-C.

b. The average power was calculated based on the standard formula for radar systems.

Average power= Pulse width * Pulse rep rate *Peak power

In case of NKE-1066, Average power for each pulses are following.




PW [usec] / PRF [Hz] Average Power[W]
0.08 / 4000 1.21
0.08 / 2250 0.70
0.13 / 1700 0.98
0.25 / 1700 1.55
0.5 / 1200 211
0.8 / 750 2.06

c. Transmitted at most powerful pulse on average power is 0.5us/1200Hz at 10kHz to 40GHz.

4.5.4 MINIMUM STANDARD
Frequency < 9300MHz: Emissions < -25dBc
9500MHz < Frequency < 23750MHz: Emissions < -35dBc
Frequency > 23750MHz: Emissions < -46.2dBc

4.5.5 TEST RESULTS
No spurious emissions observed above minimum standard.
Test data 1s described at section 4.4.10.

4.5.6 TEST CONDITIONS
Tamb = 20C to 25OC, RHamb = 40% ~ 60%
EUT input = 12 VDC

4.5.7 STABILLIZATION

EUT energized for 10 minutes minimum.

4.5.8 TEST EQUIPMENT
JRC Original — Shielded Room

Other equipment — see test set-up.

4.5.9 DATE
27, November 2013

TEST ENGINEER: T. Ito




4.5.10.1 TEST RESULTS of Dark Noise

Horizontal Polarized Dark noise

Cable Antenna Radiated Spurious
Frequency level Pg 1 - Pd
Range ! | Loss Gain 1 Emission
[MHz] © [dBm] ' [dBm] : [dBm] :

: f [dB] [dB] ! [dBc]

10kHz — 100MHz 3.18 ©-9424 - -737 0.18 1 ©-72.88 : -1383
100MHz — 200MHz 15867 : -87.14 : —68.25 0.32 1 . -67.57 : -133
200MHz - 300MHz 21567 : -9267 : -70.17 0.38 1 : -69.55 : -135
300MHz - 400MHz 37117 - -9341 ° 614 0.47 5 . -5687: -122.3
400MHz - 500MHz 46217 -92.88 - -48.49 0.50 5 -43.99 -10.94
500MHz — 600MHz 553.83 - -93.18 - -56.44 0.62 5 © -52.06 -1175
600MHz — 700MHz 69967 - -9304 - -5862 0.70 5 - -5432 - -119.7
700MHz - 800MHz 73933  : -92.95 : -52.16 0.70 5 ©-47.86 : -1133
800MHz — 900MHz 81300 : -92.86 : -45.26 0.76 5 ©-41.02 : -106.4
900MHz - 1.0GHz 969.17 - -9345 - -5479 081 5  -506 : -116
1.0GHz - 2.9GHz 2880  © -69.91 & —45.11 1.29 6 - -404 ° -105.8
2.9GHz - 6.4GHz 2920 -67.74 -34.75 2.14 6 -309 : -96.33
6.4GHz - 12.5GHz 12400  © -6392 - -27.66 3.74 125 - -189 - -84.33
11.9G - 18GHz 15540 5—61.17 -18.49 3.85 13 -9.34 -74.77
17.6G - 26.7GHz 25600 © -5875 - 4848 © 392 - 20 - -324 -97.83
26.7G — 40.0GHz 39030 -48.21 -28.57 444 20 -13.01 -78.44

Vertically Polarized Dark noise
Cable ' Antenna - Radiated Spurious
Frequency level Pg 1 o Pd
Range r r Loss Gain 1 Emission
[MHz] : [dBm] : [dBm] - [dBm] -

i i [dB] [dB] [dBc]

10kHz — 100MHz 368 ¢ -9353 : -77.91 0.18 1 ©-77.09 ¢ -1425
100MHz — 200MHz 14167 | -8595 ' —69.46 0.32 1 | 6878 -134.2
200MHz - 300MHz 29967 - —92.89 : -59.57 0.38 1 . -58.95 : -124.4
300MHz - 400MHz 389.17 -93.19 -60.46 0.47 5 -55.93 -1214
400MHz - 500MHz 48267 : —9267 : -56.75 0.50 5 - -52.25 - -117.7
500MHz — 600MHz 566.33 -92.93 -50.52 0.62 5 -46.14 -111.6
600MHz — 700MHz 63300 - -92.96 : -52.29 0.70 5 1 -4799 : -113.4
700MHz - 800MHz 74600 | -9243 | -53.39 0.70 5 | -49.09 -1145
800MHz - 900MHz 821.17 -93.25 -49.40 0.76 5 -45.16 -1106
900MHz - 1.0GHz 971.00 -92.13 -44.84 0.81 5 -40.65 -106.1
1.0GHz - 2.9GHz 2400 - —69.86 - -42.82 1.29 6 S -38.11 - -103.5
2.9GHz - 6.4GHz 2000 | -67.33 © -3532 2.14 6 3146 : -96.89
6.4GHz - 12.5GHz 12500 : -63.86 : -28.42 3.74 125  : -19.66 : -85.09
11.9G - 18GHz 13300 6103 . -1491 3.85 13 -5.76 -71.19
17.6G - 26.7GHz 25800 : -57.84 : -4548 : 392 : 20 : -294 : -94.83
26.7G - 40.0GHz 39900 -48.62 -30.10 4.44 20 -14.54 -79.97
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4.5.10.2 TEST RESULTS of STBY
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26.4GHz to 40GHz

Horizontal Polarized STBY

Cable : Antenna Radiated Spurious
Frequency level Pg 1 o Pd
Range ! [ Loss Gain 1 Emission
[MHZz] " [dBm] : [dBm] ! [dBm] !

[ ! [dB] [dB] : [dBc]

10kHz — 100MHz 9833 - -89.68 - —69.14 0.18 1 " -68.32 - -1337
100MHz - 200MHz 15017 © -88.18 | —69.29 0.32 1 © 6861 -1340
200MHz - 300MHz 26500 : -92.98 : -7048 0.38 1 © -69.86 : -1353
300MHz - 400MHz 39317 | -9354 . -6153 047 5 5700 -122.4
400MHz - 500MHz 47050 - 9253 - -48.14 0.50 5  :-4364 : -109.1
500MHz — 600MHz 50333 | -9303 . -56.29 0.62 5 -5191° -117.3
600MHz — 700MHz 639.83 : -92.93 : -5851 0.70 5  -5421: -119.6
700MHz — 800MHz 71717 © 9162 © -50.83 0.70 5 | -4653 -1120
800MHz - 900MHz 878.17  : -92.88 : -4528 0.76 5  :-4104 -106.5
900MHz - 1.0GHz 907.67 | -9299 | -5433 0.81 5 5014 -115.6
1.0GHz - 2.9GHz 2574 - -7064 - -4584 1.29 6 - 4113 ° -106.6
2.9GHz - 6.4GHz 3022 -67.96 ° -34.98 214 6 -31.12 -96.55
6.4GHz - 125GHz 12470 -6342 © -27.16 374 125 :-18.40 -83.83
11.9G - 18GHz 13984 -60.79 : -18.11 3.85 13 -8.96 -74.39
17.6G - 26.7GHz 25660 | -5838 . —48.11 © 392 © 20 . -3203 -97.46
26.7G — 40.0GHz 39390 -48.02 -28.38 444 20 -12.82 -78.25




Vertically Polarized STBY

Cable Antenna Radiated Spurious
Frequency level Pg Pd
Range Loss Gain Emission
[MHz] [dBm] [dBm] [dBm]

[dB] [dB] [dBc]

10kHz - 100MHz 93.33 -815 . -65.88 0.18 1 © 6506 -1305
100MHz — 200MHz 1310  © -8416 ' -67.67 0.32 1 | 66.99 -132.4
200MHz — 300MHz 22933  : -82.06 : -48.74 0.38 1 -48.12 : -1135
300MHz - 400MHz 349.67 -931 : -60.37 0.47 5 -55.84 -121.3
400MHz - 500MHz 4915 T -9117 | -5525 0.50 5 :-5075: -116.2
500MHz — 600MHz 509.17 -92.92 - -5051 0.62 5 -46.13 -1116
600MHz — 700MHz 62467 - -9241 - -51.74 0.70 5 L -4744 ¢ -112.9
700MHz - 800MHz 74767 - -9263 - -5359 0.70 5 - -4929 - -1147
800MHz — 900MHz 82317 : -9345 : -496 0.76 5 © -45.36 : -1108
900MHz - 1.0GHz 959.17 -91.87 © -4458 0.81 5 -40.39 -105.8
1.0GHz - 2.9GHz 2859 - -7024 - -43.20 1.29 6 - -3849 : -103.9
2.9GHz - 6.4GHz 3232 -67.66 . 3565 2.14 6 3179 -97.22
6.4GHz - 12.5GHz 124 © -6425 . -28.81 3.74 125 1 -20.05 : -85.48
11.9G - 18GHz 15031 - 6078 . —14.66 3.85 13 - -551 -70.94
17.6G - 26.7GHz 24.71 -57.97 -4561 392 20 -29.53 -94.96
267G -400GHz | 39618 | -4722 | -287 | 444 | 20 | -1314| -7857

-Horizontal Polarized
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4.5.10.3 TEST RESULTS of 0.5usec/1200Hz

Horizontal Polarized 0.5usec/1200Hz
| . Cable Antenna Radiated Spurious
Frequency : level : Pg i1 it . Pd
Range ! . © Loss : Gain 1 Emission
[MHz] - [dBm] - [dBm] - . [dBm] -
' : - [dB] : [dB] : [dBc]
10kHz - 100MHz 9833 | -9320 © 7266 018 1 C 7184 -137.3
100MHz - 200MHz 145.17 -86.23 -67.34 0.32 1 -66.66 -1321
200MHz - 300MHz 27433 : -92.97 © -7047 : 038 - 1 © -69.85 : -1353
300MHz - 400MHz 399.17 : -9353 : -6152 :047 : 5 : -56.99 - -1224
400MHz - 500MHz 46100 0 9238 ° 4799 ' 050 | 5 | -4349° -108.9
500MHz — 600MHz 580.67 - —9249 - -5575:062 - 5 © -51.37 - -116.8
600MHz - 700MHz 6085 - —93.30 - -5888 : 070 : 5  : -5458 : -120.0
700MHz - 800MHz 7305 : -93.05 : -52.26 - 070 5  : -47.96 : -1134
800MHz - 900MHz 826.83 : —9256 : 4496 076 : 5 -40.72 - -106.1
900MHz - 1.0GHz 987.17 : -9185 : -5319 081 : 5 : -49.00 - -114.4
1.0GHz - 2.9GHz 27320 7051 © 4571 129 6 —41.00 - -106.4
2.9GHz - 6.4GHz 2912 -66.65 -33.67 2.14 6 -29.81 -95.24
6.4GHz - 12.5GHz 0400 2248 S 1378 374 © 125 2254 ° -42.89
11.9G - 18GHz 15011 * -6121 - -1853 - 385 - 13 ' -9.38 - -74.81
17.6G - 26.7GHz 2582 0 -5860 -  -4833 0 392 20  -3225° -97.68
26.7G - 40.0GHz 39.68 -46.58 -26.94 444 20 -11.38 -76.81
Vertically Polarized 0.5usec/1200Hz
| i Cable ° Antenna - Radiated Spurious
Frequency = level Pg 1 1 - Pd
Range ! I ° Loss - Gain 1 Emission
[MHz] ~ [dBm] - [dBm] ° - [dBm] -
' | - [B] - [dB] ] [dBc]
10kHz - 100MHz 0833 | -8298 © 6736 0 018 1 | _66.54 - -132
100MHz — 200MHz 131.00 -86.18 -69.69 0.32 1 -69.01 : -134.4
200MHz — 300MHz 22933 | -8436 © 5104 038 - 1 C 5042 -115.8
300MHz — 400MHz 335.17 -93.11 -60.38 0.47 5 -55.85 -121.3
400MHz - 500MHz 46783 © 9302 © 5740050 5 5260 -118.0
500MHz — 600MHz 538.67 : -9211 :  -497 :062 : 5 4532 : -110.7
600MHz — 700MHz 63483 | -0258 1 5191 :070 5 -4761° -1130
700MHz - 800MHz 730.83 : —92.89 : 5385 1070 . 5  :-4955: -115.0
800MHz - 900MHz 83767 | -0200 | -4824 076 5 4400 -109.4
900MHz - 1.0GHz 9015 : -91.36 : —4407 :081 : 5 - -3088: -105.3
1.0GHz - 2.9GHz 2830 -7025 ' -4321 129 . 6 | -385 ° -103.9
2.9GHz - 6.4GHz 3285 - -67.14 - -3513 - 214 - 6 - -3127: -96.7
6.4GHz - 12.5GHz 0400 | -2200 1245 0374 © 125 2121 -44.22
11.9G - 18GHz 15509 : -611 :-1498 :385 : 13  :-583 -71.26
17.6G - 26.7GHz 1882 © -5084 ° -3848 - 392 20 © -224° -87.83
26.7G — 40.0GHz 38.987 -48.22 -29.7 4.44 20 -14.14 -79.57
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Pd (dBm) = Pg(dBm) - Cable Loss(dB) + antenna gain(dB)

Where,

Pg is the generator output power into the substitution antenna.

Pd is the dipole equivalent power

and radiated spurious emissions can be calculated by the following:

TXpowerinwatts
0.001

Radiated spurious emissions(dBc) = —|10log — Pd(dBm)
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4.6 Radiofrequency radiation exposure limits.
47 CFR sec. 1.1310

Power density = 0.265 [mW/cm?] is satisfied about 5 [mW/cm?2].

Frequency rage Electric field Magnetic field Power density Averaging time
[MHz] strength strength [mW/cm?] [minutes]
[V/m] [A/m]
1500 — 100,000 77.4 0.21 0.265 6

Calculated by prediction method refer to OET Bulletin 65 as follows;
PG

47R?

_2210*220

4% r*382°

=0.265 [mW /cm?]

S =

Power density limit

Where, P = 2210mW (power input to antenna)

R = 382cm (distance to the center of radiation of antenna)

Distance to the center of radiation of antenna

_ 0.6D?
)

_ 0.6%45.0?
~ 318
=382

R

where: D = 45.0cm (antenna diameter)

A =3.18cm (wavelength) f =9410MHz
Power density level(s) during the appropriate time-averaging interval

z Sexptexp = SIimittave
=0.265*6

=1.59

Electric field strength Magnetic field strength

E =4/S*3770 H = i
37.7
1.59
=4/1.59*3770 ===
37.7

=177.4 [V/m] =0.21 [A/m]

G = 10~(dB/10) = 107(23.43/10) = 220 (power gain of the antenna)
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