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GENERAL REMARKS 
 
The at tached report  shall not  be reproduced except  in full without  the wr it ten 
perm ission of Timco Engineer ing I nc. 
 
 
Sum m ary 
 
The device under test  does:  

 Fulfill the general approval requirements as ident if ied in this test  report  and 

was selected by the customer.  

 Not  fulf ill the general approval requirements as ident if ied in this test  report  
 
Attestat ions 
 

This equipment  has been tested in accordance with the standards ident if ied in this 

test  report . To the best  of my knowledge and belief,  these tests were performed 

using the measurement  procedures described in this report .  

 

All inst rumentat ion and accessories used to test  products for compliance to the 

indicated standards are calibrated regular ly in accordance with I SO 17025 

requirements. 

 

I  at test  that  the necessary measurements were made at :  
 
Tim co Engineering I nc. 
8 4 9  NW  State Road 4 5  
New berry, FL 3 2 6 6 9  

Tested by:  

Christ ian Pawlak, Proj ect  Manager/ Test ing Technician 

 

Date: 0 9 / 2 8 / 2 0 1 6  

Review ed and approved by:   

Name and Tit le:      Sid Sanders, Engineer 

 

Date: 0 9 / 2 8 / 2 0 1 6  
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EUT SPECI FI CATI ON 
 

EUT Descript ion X BAND MARINE RADAR 

FCC ID O5VRB806 

IC Cert ificat ion 8477A-RB806 

Model Num ber RB806 

Serial Num ber N/ A 

Operat ing Frequency 9380-9440 MHz 

Type of Em ission  Pulse 

Modulat ion  PON 

EUT Power Source 

 110–120Vac/ 50– 60Hz Shipboard Only 

 DC Power ( )  

 Bat tery Operated Exclusively  

Test  I tem  

 Prototype 

 Pre-Product ion 

 Product ion 

Type of Equipm ent  

 Fixed 

 Mobile 

 Portable 

Antenna Gain 28 dBi  

 

 

TEST SETUP I NFORMATI ON 
 

Test  facilit y 
Tim co Engineering, I nc.  8 4 9  NW  State Road 4 5 , 

New berry, FL  3 2 6 6 9  

Test  Condit ion 

Tem perature:  26º C  

Relat ive hum idity:  50% . 

Barom eter:  1012.5m b 

Modificat ions None 

Test  Exercise  
The EUT was placed in cont inuous t ransm it  m ode of 

operat ion 

Applicable Standards 
ANSI / TIA 603-D:  2010, FCC CFR 47, Part  80, IC RSS-

238, IC RSS-GEN 
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TEST RESULTS SUMMARY  

Test  Regulatory Body Rule  Result  

RF Power Output  FCC Part  80.215(a) (3)  Pass 

Part  90.205( r)  Pass 

IC RSS-238 Sect ion 4.2 Pass 

Modulat ion 

Characterist ics 
FCC Part  90.207 Report  Only 

IC RSS 238 3.2(a)  Report  Only 

Occupied Bandwidth FCC Part  80.205(a)  Pass 

Part  90.209, Part  

90.210(b)  
Pass 

IC RSS 238 3.2(c)  Report  Only 

Spurious Em issions at  

Antenna Term inals 
FCC Part  80.211( f)  Pass 

Part  90.210, Part  

90.215 
Pass 

IC RSS 238 4.3 Pass 

Field St rength of 

Spurious Em issions 
FCC Part  80.211( f)  Pass 

Part  90.210, Part  

90.215 
Pass 

IC RSS 238 4.3 Pass 

Frequency Stabilit y  FCC Part  80.209(b)  Pass 

Part  90.213 Pass 

IC RSS-238 4.1 Pass 
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ANTENNA I NFORMATI ON 
 

Rule Part  No.: RSS-238 Sect ion 3.2 

 

TYPE: RW 7 0 1 A- 0 3   

Antenna length Size 3.06 feet  

Antenna Gain 25.3 dBi 

Beamwidith_horizontal 2.5deg. 

Beamwidth_vert ical 22 deg. 

Side- lobe suppression Within + / -  10 degree not  to exceed -23dB 

Without  + / -  10 degree not  to exceed -28dB 

Back- lobe suppression Within + / -  10 degree not  to exceed -23dB 

Without  + / -  10 degree not  to exceed -28dB 

Polar izat ion Horizontal polar izat ion 
 

 

TYPE: RW 7 0 1 A- 0 4   

Antenna length Size 4.09 feet  

Antenna Gain 27 dBi 

Beamwidith_horizontal 1.8 deg. 

Beamwidth_vert ical 22 deg. 

Side- lobe suppression Within + / -  10 degree not  to exceed -25dB 

Without  + / -  10 degree not  to exceed -30dB 

Back- lobe suppression Within + / -  10 degree not  to exceed -25dB 

Without  + / -  10 degree not  to exceed -30dB 

Polar izat ion Horizontal polar izat ion 

 

 

TYPE: RW 7 0 1 A- 0 6   

Antenna length Size 6.14 feet  

Antenna Gain 28.5 dBi 

Beamwidith_horizontal 1.2 deg. 

Beamwidth_vert ical 22 deg. 

Side- lobe suppression Within + / -  10 degree not  to exceed -25dB 

Without  + / -  10 degree not  to exceed -30dB 

Back- lobe suppression Within + / -  10 degree not  to exceed -25dB 

Without  + / -  10 degree not  to exceed -30dB 

Polar izat ion Horizontal polar izat ion 
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RF POW ER OUTPUT 

 
Rule Part  No.:  Part  2.1046(a) , Part  80.215(a) (3) , Part  90.205( r) , RSS-238 Sect ion 4.2 

 

Requirem ents:  

 

Part  90.205( r)  – Power will be authorized on a case-by-case basis. 

 

RSS-238 Sect ion 4.2 – The output  power shall not  exceed 60 kW and the antenna gain shall 

not  exceed 35 dBi. 

 

 

Method of Measurem ent :  RF power is m easured by connect ing a 50-ohm , Peak Power 

m eter to the RF output  connector. 

 

 

Test  Setup Diagram :  

 
 

b) Method of Measurement 
 

 
 
                                                                                                                                      
                                                                                                                                                                                                                                    
 

 
 

 

Test  Data:  

 

OUTPUT POW ER:  

 

Pulse Type
Peak Power 

(dBm)

Peak Power 

(Watts)

Duty Cycle 

(%)

Average Power 

(Watts)

S1 64.94 3118.89 0.017% 0.54

S2 64.944 3121.76 0.017% 0.54

M1 65.433 3493.82 0.026% 0.91

M2 65.911 3900.32 0.037% 1.44

L1 65.943 3929.16 0.037% 1.47

L2 65.951 3936.41 0.049% 1.92  
 

Results Meet  Requirem ents 
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MODULATI ON CHARACTERI STI CS 
 

 
Rule Part  No.:  Part  90.207, RSS-238 Sect ion 3.2(a)  

 

Requirem ents: None 

 
Method of Measurem ent : Modulat ion Characterist ics are reported using a 50-ohm  peak 

power sensor or spect rum  analyzer in zero span m ode. A direct ional coupler is used to 

sam ple output  power.  

 

 

Test  Setup Diagram :  

 

 
 

 

The device under t est  is capable of m ult iple pulse styles and durat ions. 

 

Detailed specificat ions are contained in “product  specificat ions”  m anual. 

 

Plots of these pulse groups are shown below. 

 

Pulse Type
Pulse Width 

(us)

Rise Time 

(us)

Period Min 

(us)

Period Max 

(us)

Period Avg 

(us)

Duty Cycle 

(%)

S1 0.088 0.010 463 556 509.5 0.017%

S2 0.088 0.010 463 556 509.5 0.017%

M1 0.150 0.013 531 622 576.5 0.026%

M2 0.255 0.019 623 756 689.5 0.037%

L1 0.459 0.060 1154 1298 1226 0.037%

L2 1.011 0.061 1928 2207 2067.5 0.049%

 

Results Meet  Requirem ents 
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MODULATI ON CHARACTERI STI CS PLOTS 
 

MODULATI ON CHARACTERSI STI CS –  PULSE PROFI LE –  S1  

 

Results Meet  Requirem ents 
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MODULATI ON CHARACTERI STI CS PLOTS 
 

 

MODULATI ON CHARACTERSI STI CS –  PULSE I NTERVAL –  S1  

 

Results Meet  Requirem ents 
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MODULATI ON CHARACTERI STI CS PLOTS 
 

MODULATI ON CHARACTERSI STI CS –  PULSE PROFI LE –  S2  

 

Results Meet  Requirem ents 
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MODULATI ON CHARACTERI STI CS PLOTS 
 

 

 

MODULATI ON CHARACTERSI STI CS –  PULSE I NTERVAL –  S2  

 

Results Meet  Requirem ents 
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MODULATI ON CHARACTERI STI CS PLOTS 
 

MODULATI ON CHARACTERSI STI CS –  PULSE PROFI LE –  M1  

 

Results Meet  Requirem ents 
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MODULATI ON CHARACTERI STI CS PLOTS 
 

 

MODULATI ON CHARACTERSI STI CS –  PULSE I NTERVAL –  M1  

 

Results Meet  Requirem ents 
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MODULATI ON CHARACTERI STI CS PLOTS 
 

MODULATI ON CHARACTERSI STI CS –  PULSE PROFI LE –  M2  

 

Results Meet  Requirem ents 
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MODULATI ON CHARACTERI STI CS PLOTS 
 

 

MODULATI ON CHARACTERSI STI CS –  PULSE I NTERVAL –  M2  

 

Results Meet  Requirem ents 

Table of Contents  

Applicant :  KODEN ELECTRONI CS CO., LTD. 

FCC ID:      O5VRB806 

IC:              8477A-RB806 

Report :       K\ KODEN_O5V\ 1247AZUT16\ 1247AZUT16TestReport .docx       Page 17 of 39 
 



 

 

MODULATI ON CHARACTERI STI CS PLOTS 
 

MODULATI ON CHARACTERSI STI CS –  PULSE PROFI LE –  L1  

 

Results Meet  Requirem ents 
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MODULATI ON CHARACTERI STI CS PLOTS 
 

 

MODULATI ON CHARACTERSI STI CS –  PULSE I NTERVAL –  L1  

 

Results Meet  Requirem ents 
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MODULATI ON CHARACTERI STI CS PLOTS 
 

 

MODULATI ON CHARACTERSI STI CS –  PULSE PROFI LE –  L2  

 

Results Meet  Requirem ents 

Table of Contents  

Applicant :  KODEN ELECTRONI CS CO., LTD. 

FCC ID:      O5VRB806 

IC:              8477A-RB806 

Report :       K\ KODEN_O5V\ 1247AZUT16\ 1247AZUT16TestReport .docx       Page 20 of 39 
 



 

MODULATI ON CHARACTERI STI CS PLOTS 
 

 

MODULATI ON CHARACTERSI STI CS –  PULSE I NTERVAL –  L2  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH 
 

Rule Part  No.:  Part  90.209, Part  90.210(b) , Part  80.205(a) , RSS 238 3.2(c)  

 

 

Requirem ents:   

 

Part  80.205(a) :  Em issions must  remain within the band 

Part  90.209:  Subject  to case-by-case review 

RSS 238 3.2(c) :  40dB bandwidth measurements must  be reported 

 

Method of Measurem ent : Measurements were made in accordance with standard 

listed above. 

 

Block Diagram : 

 

 
 

Test  Data:  

 

Pulse Type Measurem ent  Type Occupied Bandw idth 

( MHz)  

S1 99%  48.478 

40dB 124.199 

S2 99%  47.676 

40dB 114.984 

M1 99%  35.256 

40dB 88.942 

M2 99%  22.436 

40dB 71.314 

L1 99%  14.423 

40dB 52.885 

L2 99%  9.135 

40dB 40.865 
 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH PLOT( S)  
 

OCCUPI ED BANDW I DTH -  9 9  PERCENT –  S1  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH PLOT( S)  
 

OCCUPI ED BANDW I DTH –  4 0  dB –  S1  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH PLOT( S)  
 

OCCUPI ED BANDW I DTH -  9 9  PERCENT –  S2  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH PLOT( S)  
 

OCCUPI ED BANDW I DTH –  4 0  dB –  S2  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH PLOT( S)  
 

OCCUPI ED BANDW I DTH -  9 9  PERCENT –  M1  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDWI DTH PLOT(S)  
 

OCCUPI ED BANDW I DTH –  4 0  dB –  M1  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH PLOT( S)  
 

OCCUPI ED BANDW I DTH -  9 9  PERCENT –  M2  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH PLOT( S)  
 

OCCUPI ED BANDW I DTH –  4 0  dB –  M2  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH PLOT( S)  
 

OCCUPI ED BANDW I DTH -  9 9  PERCENT –  L1  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH PLOT( S)  
 

OCCUPI ED BANDW I DTH –  4 0  dB –  L1  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH PLOT( S)  
 

OCCUPI ED BANDW I DTH -  9 9  PERCENT –  L2  

 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH PLOT( S)  
 

OCCUPI ED BANDW I DTH –  4 0  dB –  L2  

 

Results Meet  Requirem ents 
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

Rule Part  No.:  Part  2.1051(a) , Part  90.210, Part  90.215, Part  80.211( f) , RSS 

238 4.3 

 

Requirem ents:   

 

Part  80.211( f) :  43+ 10log(mean power in wat ts)  

 

Part  90.210(c) :  43+ 10log(mean power in wat ts)  

 

RSS 238 4.3:  20dB per decade from 40 dB bandwidth, not  more than 60 dB 

 

Method of Measurem ent : Measurements were made in accordance with standard 

listed above. 

 

The mean power was calculated based on the standard formula for radar systems:  

Pa =  Pm*  Td *  fr . Where Td is pulse durat ion, Pm is peak power, and fr is pulse rep 

rate. 

 

Block Diagram : 

 

 
Test  Data:  

 

Pulse 

Type

Mean 

Power 

(Watts)

Emission 

Frequency  

(MHz)

Emission 

Power 

(dBc)

FCC 

Limit 

(dBc)

FCC 

Margin 

(dB)

IC Limit 

(dBc)

IC Margin 

(dB)

S1 0.54 18814.44 -55.88 -40.32 15.56 -46.04 9.84

S2 0.54 18814.53 -56.04 -40.32 15.72 -46.04 10.00

M1 0.91 18813.94 -55.73 -42.59 13.14 -46.04 9.69

M2 1.44 18814.70 -55.84 -44.58 11.26 -46.04 9.80

L1 1.47 18814.76 -54.67 -44.67 10.00 -46.04 8.63

L2 1.92 18813.72 -55.26 -45.83 9.43 -46.04 9.22

 

Results Meet  Requirem ents 
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FI ELD STRENGTH OF SPURI OUS EMI SSI ONS 

 

Rule Parts. No.:  FCC Part  2.1053, Part  90.210, Part  90.215, Part  80.211( f) , RSS-

238 4.3 

 

Requirem ents:  

 

Part  80.211( f) :  43+ 10log(mean power in wat ts)  

 

Part  90.210(c) :  43+ 10log(mean power in wat ts)  

 

RSS 238 4.3:  20dB per decade from 40 dB bandwidth, not  more than 60 dB 
 

 

METHOD OF MEASUREMENT: The tabulated data shows the results of the radiated field 

st rength em issions test .  The spect rum  was scanned from  30 MHz to at  least  the tenth 

harm onic of the fundam ental or 40 GHz.  This test  was conducted per the standard listed 

above using the subst itut ion m ethod.   

 

Test  Setup Diagram :  

 
Test  Data:  

 

No em issions present  within 20 dB of the lim it  
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FREQUENCY STABI LI TY 
 

Rule Parts. No.:  FCC Part  2.1055, Part  90.213, Part  80.209(b) , RSS-238 4.1 

 

Requirem ents   

 

Part  80.209(b) :   Em issions must  not  be closer than 1.5/ T MHz from the band 

edges, where T is the pulse durat ion in m icroseconds 

 

Part  90.213(a)  Specified in stat ion authorizat ion 

 

RSS 238 4.1:   The carr ier frequency shall not  depart  from the reference 

frequency in excess of 800 ppm for equipment  which operates in 

the band 2900‑3100 MHz nor in excess of 1250 ppm for 

equipment  which operates in the band 9225‑9500 MHz.  

 

Method of Measurem ents:  The test  procedures used are detailed in the standard 

listed above 

 

Test  Data:  

 

Temperature 

(°C)

Frequency                   

(MHz)
Error (ppm)

Margin 

(ppm)

25 (ref) 9405.0

-20 9401.0 -425 -1675

-10 9412.0 744 -506

0 9410.0 532 -718

10 9408.0 319 -931

20 9405.0 0 -1250

30 9410.0 532 -718

40 9403.0 -213 -1463

50 9400.0 -532 -1782  
 

 

Results Meet  Requirem ents 
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EQUI PMENT LI ST 

 
Device Manufacturer Model Serial Num ber Cal/ Char 

Date 

Due Date 

CHAMBER Panashield 3M N/ A 04/ 25/ 16 12/ 31/ 17 

Antenna:  

Biconical 1096 

Cham ber 

Eaton 94455-1 1096 07/ 14/ 15 07/ 14/ 17 

Antenna:  Log-

Periodic 1122 

Elect ro-

Met rics 

LPA-25 1122 07/ 14/ 15 07/ 14/ 17 

Antenna:  

Double-

Ridged 

Horn/ ETS 

Horn 2 

ETS-Lindgren   

Cham ber 

3117 00041534 02/ 25/ 15 02/ 25/ 17 

Antenna:  

Double-

Ridged Horn 

Em co 3116 9011-2145 11/ 18/ 2015 11/ 18/ 2017 

EMI  Test  

Receiver R & 

S  ESU 40 

Cham ber 

Rohde & 

Schwarz 

ESU 40 100320 04/ 01/ 16 04/ 01/ 18 

Coaxial Cable 

-  Cham ber 3 

cable set  

(Prim ary)  

Micro-Coax Cham ber 3 

cable set  

(Prim ary)  

KMKM-0244-

00;  KMKM-

0670-00;  

KFKF-0198-

00 

12/ 05/ 15 12/ 05/ 17 

Bore-sight  

Antenna 

Posit ioning 

Tower 

Sunol 

Sciences 

TLT2 N/ A NA NA 

Pre-am p  RF-LAMBDA RLNA00M45GA NA 01/ 04/ 16 01/ 04/ 18 

Tem perature 

Cham ber 

LARGE 

Tenney 

Engineering 

TTRC 11717-7 09/ 01/ 16 09/ 01/ 18 

USB Peak 

Power Sensor 

50 MHz to 18 

GHz 

Boonton 55318 9224   09/ 13/ 16 09/ 13/ 18 

Direct ional 

Coupler 

HP X752D 1829A24209 02/ 12/ 2016 02/ 12/ 2017 

Adapter 

Waveguide 

WR-62 to 

Waveguide 

WR-90 

ATM 62/ 90-6-6-6 S539608-01 N/ A N/ A 

Adapter 

Waveguide 

WR-62 to 

Coax SMA 

ATM 62-251A-6 S539808-01 N/ A N/ A 
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Adapter 

Waveguide 

WR-42 to 

Waveguide 

WR-90 

ATM 42/ 90-8-6-6 S539408-01 

 

N/ A N/ A 

Adapter 

Waveguide 

WR-42 to 

Coax K 

ATM 42-25KA-6 S539508-01 N/ A N/ A 

Adapter 

Waveguide 

WR-28 to 

Waveguide 

WR-90 

ATM 28/ 90-8-6-6 S539708-01 

 

N/ A N/ A 

Adapter 

Waveguide 

WR-28 to 

Coax K 

ATM 28-25KZA-6 S539908-01 N/ A N/ A 

WR90-Load Pasternack PE6824 N/ A N/ A N/ A 

Coaxial Cable Micro-Coax UFB142A-0-

0720-200200 

225363-002 08/ 05/ 2015 08/ 05/ 2017 

 

 

 
* EMI  RECEI VER SOFTW ARE VERSI ON 

 

The receiver firm ware used was version 4.43 Service Pack 3 

 

END OF REPORT 
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