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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:   

Name and Tit le:  Cory Leveret t , Project  Manager/ Test ing Technician 

 

Name and Tit le:  Tim  Royer, Project  Manager/ Test ing Technician 

 

Date: 3 / 3 0 / 2 0 1 7  

Review ed and approved by:   

 

Name and Tit le:   Sid Sanders, Engineer 

 

Date: 3 / 3 0 / 1 7  
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EUT SPECI FI CATI ON 
 

EUT Descript ion Ranger-X5 RADAR 

FCC ID BUVRANGERX5  

Model Num ber RANGER X5 

Operat ing Frequency 9275 – 9275 MHz 

Type of Em ission 6M8P0N 

Modulat ion Pulse Com pression FM 

EUT Power Source 

 110–240Vac/ 50– 60Hz 

 DC Power  (48 VDC)  

 Bat tery Operated Exclusively  

Test  I tem  

 Prototype 

 Pre-Product ion 

 Product ion 

Type of Equipm ent  

 Fixed 

 Mobile 

 Portable 

Antenna 

1.8 Meter Parabolic Reflector with dual polarizat ion tuned feed horn 

Opt ion 1:  1.0 Meter diam eter – Gain 36.0 ±  0.5 dBi 

Opt ion 2:  1.8 Meter diam eter -  Gain 42.0 ±  0.5 dBi 

Opt ion 3:  2.4 Meter diam eter -  Gain 44.5 ±  0.5 dBi 

 

TEST SETUP I NFORMATI ON 
 

Test  facilit y 

Enterprise Elect ronics Corporat ion 

1 2 8  South I ndustr ia l Blvd. 

Enterprise  Alabam a  3 6 3 3 0   USA 

Test  Condit ion 
The EUT was tested under norm al tem perature and humidity. The 

tem perature was 20-26º C with a relat ive hum idity of 35 -  55% . 

Modificat ions None 

Test  Exercise  

The EUT was t ransm it t ing a m odulated pulse with a 100 us pulse at  a 1200 

Hz rep rate, with the except ion of frequency stabilit y test ing in which CW 

signal was used.  

Regulatory 

Standards 
FCC CFR 47 Part  2, 90 

Measurem ent  

Standards 

TIA_603-D: 2010, KDB 662911 D01 MULTIPLE TRANSMITTER OUTPUT 

V02R01, KDB 662911 D02 MIMO WI TH CROSS-POLARIZED ANTENNAS V01,  

ITU-R  M.1177-4 (04/ 2011) , CISPR 16-2-3 ED 3.1 
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TEST REPORT SUMMARY  
 

 
 

Rule Part  No. Test  I tem Status 

Pass/ Fail/ NA 

2.1046, 90.205 RF Power Output  Pass 

2.1047, 90.207, 90.209 Modulat ion Characterist ics Pass 

2.1049, 90.210 (b) (1) (2) (3)  Occupied Bandwidth Pass 

2.1051, 90.210 (b) (3)  Antenna Conducted Emissions Pass 

2.1053, 90.210(b) (3)  Field St rength Spur ious Emissions Pass 

2.1055, 90.213 Frequency Stability Pass 
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RF POW ER OUTPUT 

 
Rule  Part  No.: 2.1046, 90.205 

 

Requirem ents: Manufacturers specificat ions 

 

Procedure:  RF power is m easured by connect ing a 50-ohm , Peak Power Wat t  

m eter to the RF output  connector. The EUT was supplied with a 

nom inal voltage, and the t ransm it ter properly adjusted for the target  

output  power. 

 

Setup Diagram :  

 

 
 

Notes: The EUT has 2 t ransm it ters;  all conducted m easurem ent  results are sum m ed 

and com pared to the lim it  following the procedures listed above 

 

The m ean power was calculated based on form ula:  

 

Pa =  Pm * DC  

 

Pa is Mean linear power in wat ts 

Pm  is Peak linear power in wat ts 

DC is duty cycle in %  

 

Exam ple:   404.79 (W)  *  (91.6/ 833)  =  44.51 (w)  

 

Test  Data: Measurem ent  Table  

 

Pulse Type

Tuned 

Freq

(MHz)

Td

(uSec)

Period

(uSec)

DC

(% )

Ant  1

Peak 

Power 

(dBm )

Ant  2

Peak 

Power 

(dBm )

Ant  1 +  2

Peak Power 

(W)

Ant  1 +  2

Mean Power 

(W)

100 uS 9275 91.60 833.00 11.00% 53.19 52.93 404.79 44.51

2 uS 9275 1.35 833.00 0.16% 57.19 56.75 996.75 1.62

 

Part  2 .1 0 3 3  ( C)  ( 8 )  DC I nput  into the fina l am plif ier  

 

INPUT POWER:   P(W)  =  E(V)  *  I (A)  =  48 VDC *  44.6 Am ps =  2040 Wat ts 
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MODULATI ON CHARACTERI STI CS 
 

 

Rule  Part  No.: 2.1047, 90.207, 90.209 

 

Requirem ents: Manufacturers specificat ion, authorizat ion reviewed on a case-by case-

basis 

 

Procedure:  As detailed in the procedures listed above 

 

Setup Diagram :  

 
 
Notes: The m anufacturer specif icat ions declare that  the EUT is norm ally 

operated with a pulse com pression m odulat ion schem e with a pulse 

durat ions of 100 uS. 

 

Further detailed specificat ions are contained in “product  specificat ions”  

m anual. 

 

 
Test  Data: Measurem ent  Table  

 

Pulse 

Type 

Pulse 

widths 

(μs) 

Pulse rep. 

rate (Hz)  

Chirp  

BW 

(MHz)  

40 dB 

BW 

(MHz)  

100 uS 91.6 1200 2.5 15.81 

2 uS 1.35 1200 2.5 20.5 
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MODULATI ON CHARACTERI STI CS 
 

Test  Data: 1 0 0  uS Pulse w idth Plot  
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MODULATI ON CHARACTERI STI CS 
 

Test  Data: 1 0 0  uS Rep Rate Plot  
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MODULATI ON CHARACTERI STI CS 
 

Test  Data: 1 0 0  uS 4 0  dBBW  Plot  
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MODULATI ON CHARACTERI STI CS 
 

Test  Data: 2  uS Pulse w idth Plot  
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MODULATI ON CHARACTERI STI CS 
 

Test  Data: 2  uS Rep Rate  Plot  
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MODULATI ON CHARACTERI STI CS 
 

Test  Data: 2  uS 4 0  dBBW  Plot  
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OCCUPI ED BANDW I DTH  
 

Rule  Part  No.: 2.1049, 90.210 (b) (1) (2) (3)  

 

Requirem ents: 99%  OBW Report ing Only 

 

(1)  On any frequency rem oved from  the assigned frequency by m ore 

than 50 percent , but  not  m ore than 100 percent  of the authorized 

bandwidth:  At  least  25 dB. 

 

(2)  On any frequency rem oved from  the assigned frequency by m ore 

than 100 percent , but  not  m ore than 250 percent  of the authorized 

bandwidth:  At  least  35 dB. 

 

(3)  On any frequency rem oved from  the assigned frequency by m ore 

than 250 percent  of the authorized bandwidth:  At  least  43 +  10 log (P)  

dB. 

 

Procedure:   

 

Setup Diagram :  
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OCCUPI ED BANDW I DTH 

 
Test  Data: 2 uS 9 9 %  OBW  Plot  
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OCCUPI ED BANDW I DTH 

 
Test  Data: 1 0 0 uS 9 9 %  OBW  Plot  
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS 

( CONDUCTED)  

 
Rule  Part  No.:  2.1051, 90.210 (b) (3)  

 

Requirem ents:  43+ 10log (P)   

    

 

Procedure: The spect rum  was scanned from 9 KHz -  40 GHz.  The m easurem ents 

were m ade in accordance with standard that  is listed above.  

 

The m ean power was calculated based on the standard form ula for  radar system s:  

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

Setup Diagram :  

 

 
 
Notes: Only em issions that  are within 20 dB of the lim it  are reported 

 
Test  Data: Measurem ent  Table  

 

Tuned 

Frequency 

(MHz)

Ant 1

(dBm) 

Ant 2

(dBm)

Ant 1 +2 

(W)

Limit

(dBc)

9275 57.19 56.75 996.75 72.99

Emission 

Frequency

(MHz)

Ant 1

 Level 

(dBm)

Ant 2 

Level 

(dBm)

Ant 1 + 2 

Level 

(dBc)

Margin 

(dB)

18550 -18.78 -19.38 76.05 3.06

27825 -28.68 -33.98 87.54 14.56

37100 -53.88 -34.78 94.71 21.73

Peak Power Output
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FI ELD STRENGTH OF SPURI OUS EMI SSI ONS 

 
Rule  Parts. No.:  2.1053, 90.210(b) (3)  

 

Requirem ents: 43+ 10log (P)  

 

Procedure: The tabulated data shows the results of the subst itut ion m easurem ent  

of radiated field st rength em issions test .   The spect rum  was scanned 

from  9 KHz -  40 GHz.   

 
Setup Diagram :  

 

 

 
 

Notes: Only em issions that  are within 20 dB of the lim it  are reported 

 

 

Test  Data: Measurem ent  Table  

 

Tuned 

Frequency 

(MHz)

Power 

Output  

(dBm )

Power Output  

(Wat ts)

Measured BW 

(MHz)

9275 59.99 996.76 20.5

27,825.00 H 83.1759 10.19

Power Mode

(Hi/ Lo)

FCC 

Requirem ent  

(dB)

Hi 72.99

Em ission 

Frequency (MHz)
Ant . Polarit y Below Carrier (dBc) Margin

37,100.00 H 88.8459 15.86

18,550.00 V 81.1459 8.16
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FREQUENCY STABI LI TY 

 
Rule  Parts. No.:  2.1055, 90.213 

 

Requirem ents: Manufacturers specificat ion, authorizat ion reviewed on a case-by-case 

basis. 

 

Procedure: The test  procedures used are detailed in the standard listed that  is 

listed above.  

 
Test  Data  Measurem ent  Table  

 

 

 

Temperature

Frequency                   

MHz Cycles PPM

25°C (reference) 9274.942333

-30°C 9274.973366 31033 3.346

-20°C 9274.962000 19667 2.120

-10°C 9274.971167 28834 3.109

0°C 9274.968667 26334 2.839

10°C 9274.957500 15167 1.635

20°C 9274.968167 25834 2.785

30°C 9274.962000 19667 2.120

40°C 9274.928667 -13666 -1.473

50°C 9274.960500 18167 1.959

Input Voltage Frequency Cycles PPM

-15% 9274.964833 22500 2.426

15% 9274.942333 0 0.000
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EQUI PMENT LI ST 

 
Device Manufacturer  Model Serial Num ber Cal/ Char Date Due Date 

At tenuator K 6dB W 

DC-  

Narda 476-6 044-3 06/ 25/ 15 06/ 25/ 17 

Antenna:  Biconical 

1096 Cham ber 

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

Antenna:  Log-

Periodic 1122 

Elect ro-Met rics LPA-25 1122 07/ 14/ 15 07/ 14/ 17 

Antenna:  Dile Kit  

153 

Elect ro-Met rics TDA-30/ 1-4 153     

Digital Mult im eter Fluke 77 35053830 10/ 21/ 15 10/ 21/ 17 

Antenna:  Standard 

Gain Horn 1.0-2.4 

GHz 

Polarad CA-L 5 NA NA 

Antenna:  Standard 

Gain Horn 2.14-4.34 

GHz 

Polarad CA-S 203 NA NA 

Antenna:  Standard 

Gain Horn 3.95-5.85 

GHz 

Scient ific-

At lanta Inc.  

12-3.9 8105CF NA NA 

Antenna:  Standard 

Gain Horn 8.2-12.5 

GHz 

Syst ron Donner DBG-520-20 Not  Serialized NA NA 

Antenna:  Standard 

Gain Horn 18.0-26.3 

GHz 

Syst ron Donner DBE-520-20 Not  Serialized NA NA 

Antenna:  Standard 

Gain Horn 26.5-40.2 

GHz 

Syst ron Donner DBD-520-20 Not  Serialized NA NA 

Antenna:  Standard 

Gain Horn 5.85-8.2 

GHz 

ATM 137-442-2 D261908-01 NA NA 

Coaxial Cable -  

Cham ber 3 cable set  

(backup)  

Micro-Coax Cham ber 3 

cable set  

(backup)  

KMKM-0244-02  

;  KMKM-0670-

01;  KFKF-0197-

00   

NA NA 

Sweep/ Signal 

Generator 

Anritsu 68369B 985112   10/ 28/ 15 10/ 28/ 17 

Antenna:  Double-

Ridged Horn/ ETS 

Horn 2 

ETS-Lindgren    

Cham ber 

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

Software:  Field 

St rength Program  

Tim co N/ A Version 4.0 NA NA 

Antenna:  Act ive Loop ETS-Lindgren 6502 00062529   11/ 18/ 15 11/ 18/ 17 

USB Peak Power 

Sensor 50 MHz to 18 

GHz 

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

Coaxial Cable # 103 -  

KMKM-0180-01  

Aqua 

Micro-Coax UFB142A-0-

0720-200200 

225363-002 

(# 103)  

08/ 05/ 15 08/ 05/ 17 

Type K J 

Therm om eter 

Martel 303 080504494 10/ 26/ 15 10/ 26/ 17 
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EMI  Test  Receiver R 

& S  ESU 40 

Cham ber 

Rohde & 

Schwarz 

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

High Pass Filter 

18GHz 

Micro-Tronics HPS18771 -002 05/ 13/ 16 05/ 13/ 18 

Adapter Waveguide 

WR-42 to Waveguide 

WR-90 

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

Adapter Waveguide 

WR-62 to Coax SMA 

ATM 62-251A-6 S539808-01 NA NA 

Adapter Waveguide 

WR-28 to Waveguide 

WR-90 

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

Direct ional Coupler 

20dB 

HP X752D 1829A24209 NA NA 

Adapter Waveguide 

WR-62 to Waveguide 

WR-90 

ATM 62/ 90-6-6-6 S539608-01 NA NA 

Adapter Waveguide 

WR-28 to Coax K 

ATM 28-25KZA-6 S539908-01 NA NA 

At tenuator K 6dB 2W 

DC-40G 

Narda 4768-6 1044-2 06/ 25/ 15 06/ 25/ 17 

At tenuator N 30dB 

20W DC-4G 

CLASS I I I  34078 M3933/ 10-5 05/ 19/ 15 05/ 19/ 17 

Adapter Waveguide 

WR-42 to Coax K 

ATM 42-25KA-6 S539508-01 NA NA 

Low Pass Filter WR-

90 9.4 GHz 

UNK WR-90 9.4 

GHz 

N/ A 07/ 27/ 16 07/ 27/ 18 

High Pass Filter 

980MHz 

Microlab HA-20N NA NA 06/ 17/ 17 

Antenna:  Double-

Ridged Horn 18-40 

GHz 

EMCO 3116 9011-2145 11/ 18/ 15 11/ 18/ 17 

 

* 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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