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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:  Franklin Rose, Test  Technician/ Project  Manager 

 

Date: 1 2 / 0 8 / 2 0 1 7  

 

Review ed and approved by:   

Name and Tit le:  Sid Sanders, Engineer        

 

Date: 1 2 / 1 1 / 2 0 1 7  
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GENERAL I NFORMATI ON 
 

EUT Specificat ion 
 

EUT Descr ipt ion VHF AIRBAND TRANSCEIVER 

FCC I D 2ANEFV16 

Model Num ber V16 

Operat ing Frequency 118.000 to 136.975 MHz 

Test  Frequencies 118.000, 127.500, 136.975 

Em ission Designator  6K00A3E 

Type of Em ission AM voice =  A3E 

Modulat ion Am plitude Modulated 

EUT Pow er Source 

 110–120Vac/ 50– 60Hz 

 DC Power  12V 

 Bat tery Operated Exclusively  

Test  I tem  

 Prototype 

 Pre-Product ion 

 Product ion 

Type of Equipm ent   

 Fixed 

 Mobile 

 Portable 

Test  Condit ions 
The tem perature was 26º C with a relat ive hum idity of 50% . 

Atm ospheric Pressure:  1022 m b 

Revision History to the 

EUT 
None 

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

Applicable  Standards ANSI / TIA 603-E: 2016,  FCC CFR 47 Part  87 

Test  Facilit y  

Tim co Engineering Inc. 

849 NW State Road 45 

Newberry, FL 32669 USA. 
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RF POW ER OUTPUT 

 

Rule Part  No.:  Part  2.1046(a) , Part  87.131 

 

Test  Requirem ents:  Max Output Power ≤ 10 W 

 

Method of Measurem ent :  RF power is measured by connect ing a 50-ohm, 

resist ive wat tmeter to the RF output  connector.  With a nom inal bat tery voltage and 

the t ransm it ter properly adjusted the RF output  measures:   

 

For a Device that  has a fixed antenna, RF power is measured as ERP as the antenna 

is permanent ly at tached.  The subst itut ion method was used.  With a nom inal 

bat tery voltage of 13.8 VDC and the t ransm it ter properly adjusted the RF output  

measures:  

 

Test  Setup Diagram :  

 

 

 

 

 

 

 

 

 

 

 

 

Test  Data: Measurem ent  Table 
 

Frequency 

( MHz)
Pow er ( dBm ) Pow er ( W )

118.000 39.35 8.610

127.500 39.57 9.057

136.975 39.21 8.337  
 

 

 

Part  2 .1 0 3 3 ( c) ( 8 )  DC Voltages &  Current  into Final Am plifier: 
 

I NPUT POWER – (13.8 VDC)  x (3.5 A)  =  4 8 .3  W  

 

  

Transmitter 
under Test 

Power 
Meter 

Spectrum 
Analyzer 

Audio 

Oscillator 
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MODULATI ON CHARACTERI STI CS 
 

Part  2 .1 0 3 3 ( c)  ( 4 )   

 

Type of Em ission: 6 K0 0 A3 E 

 

 Bn =  2M  

M  =  3000 

Bn =  2(3000)  =  6 k  

 

The authorized bandwidth is 2 5  kHz . ( see FCC CFR 47 Pt . 87.137 Note 3)  
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MODULATI ON CHARACTERI STI CS 

 

Rule Part  No.: Part  2.1047(a)  (b)  

 

Test  Requirem ents:  

 

Method of Measurem ent : The audio frequency response was measured in 

accordance with TI A/ EI A Specificat ion 603 with the except ion that  for an AM 

modulated t ransm it ter the input  was var ied for a constant  modulat ion of 20% .  A 

curve or equivalent  data showing the frequency response of the audio modulat ing 

circuit  over a range of 100 – 5000Hz shall be subm it ted. The audio frequency 

response curve is shown below.  

 

Test  Data: Audio Frequency Response 
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 VOI CE MODULATED COMMUNI CATI ON EQUI PMENT 

 

AUDI O I NPUT VERSUS MODULATI ON 

 

Rule Part  No.: Part  2.1047(b)  & 87.141 

 

Test  Requirem ents:  

 

Method of Measurem ent :  Modulat ion cannot  exceed 100% , The audio input  

level needed for a part icular  percentage of modulat ion was measured in accordance 

with TI A/ EIA Specificat ion 603. The audio input  curves versus modulat ion are 

shown below. Curves are provided for audio input  frequencies of 300, 500, 1000, 

and 3000 Hz. 

 

Test  data:  Modulat ion Lim it ing 
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OCCUPI ED BANDW I DTH 
 

Rule Part  No.:  Part  2.1049, Part  87.139(a)  

 

Test  Requirem ents:  Any frequency removed from the assigned frequency by 

50 – 100 %  of the authorized bandwidth shall be at tenuated by 25 dB, from 100 – 

250%  by 35 dB, and more than 250%  by 4 3  +  1 0 * log( P)  for aeronaut ical 

stat ions.  

 

Method of Measurem ent : 

 

Test  Setup Diagram : TI A 6 0 3  E para 2 .2 .1 1 , the m odulat ing frequency is 

2 5 0 0 Hz. The audio input  is adjusted for  5 0 %  m odulat ion then the input  

level is increased by 1 6 dB and the occupied bandw idth is m easured a 3  

different  frequencies in the band.   

 

 
 

Test  Data:   See the plots below 

 

 

  

Transmitter 
under Test 

Audio 
Generator 

Spectrum 
Analyzer 

RF Load 

50 ohm 

50 ohm 

Coupler 
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OCCUPI ED BANDW I DTH 

 

Test  Data:  Low  End of Band –  1 1 8 .0 0 0  MHz 

 

 
 

Result : Meets Requirem ents  

Ref  39.8 dBm Att  10 dB*

*

*

Offset  40.3 dB

 

1 PK

VIEW

 A 

LVL

PS 

3DB

RBW 200 Hz

VBW 2 kHz

SWT 2.5 s

AC

Center 118 MHz Span 100 kHz10 kHz/

 

-60.2

-50

-40

-30

-20

-10

0

10

20

30

1

Marker 1 [T1 ]

           38.09 dBm

   118.000000000 MHz

OBW  5.448717949 kHz

T1

Temp 1 [T1 OBW]

           20.42 dBm

   117.997275641 MHz
T2

Temp 2 [T1 OBW]

           25.38 dBm

   118.002724359 MHz

LIMIT CHECK   PASS

MASK 87a

Date: 8.DEC.2017  14:40:57
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OCCUPI ED BANDW I DTH 

 

Test  Data:  Middle of Band –  1 2 7 .5 0 0  MHz 

 

 
 

Result : Meets Requirem ents  

Ref  41.5 dBm Att  10 dB*

*

*

Offset  40.3 dB
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VIEW

 A 
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PS 
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SWT 2.5 s

AC
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Date: 8.DEC.2017  14:44:05
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OCCUPI ED BANDW I DTH 

 

Test  Data:  High End of Band –  1 3 6 .9 7 5  MHz 

 

 
 

Result : Meets Requirem ents  

Ref  40 dBm Att  10 dB*

*

*

Offset  40.3 dB
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Temp 2 [T1 OBW]

           26.19 dBm
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LIMIT CHECK   PASS

MASK 87a

Date: 8.DEC.2017  14:47:39
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

Rule Part  No.:  Part  2.1051(a) , 87.139(d)  

 

Requirem ents:  4 0  dB below  the fundam ental pow er  

 

Method of Measurem ent :  The carr ier was fully modulated using a 2500 Hz 

tone.  The spect rum was scanned from 0.3 to at  least  the 10th harmonic of the 

fundamental.  The m easurements were made in accordance with standard TI A/ EI A-

603. 

 

Test  Data:  Low  end of Band –  1 1 8 .0 0 0  MHz 
 

dBm Watts Limit (dBc)

39.35 8.61 52.57

Peak (dBm) Margin

(fundamental) 118.000 0.00 0.00

236.000 -28.55 15.33

354.000 -30.97 17.75

472.000 -40.99 27.77

590.000 -50.02 36.80

708.000 -45.46 32.24

826.000 -39.75 26.53

944.000 -38.89 25.67

1062.000 -38.50 25.28

1180.000 -30.82 17.60

Power Output

Frequency

* Indicates Noise Floor  
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS  
 

Test  Data:  Middle of Band –  1 2 7 .5 0 0  MHz 

 

dBm Watts Limit (dBc)

39.57 9.06 52.57

Peak (dBm) Margin

(fundamental) 127.500 0.00 0.00

255.000 -40.38 27.38

382.500 -40.54 27.54

510.000 -34.65 21.65

637.500 -43.37 30.37

765.000 -43.82 30.82

892.500 -44.33 31.33

1020.000 -44.65 31.65

1147.500 -37.21 24.21

1275.000 -40.37 27.37

Power Output

Frequency

* Indicates Noise Floor  
 

Test  Data:  High end of Band –  1 3 6 .9 7 5  MHz 
 

dBm Watts Limit (dBc)

39.21 8.34 52.57

dBc Margin

(fundamental) 136.975 0.00 0.00

273.950 -23.97 10.61

410.925 -25.64 12.28

547.900 -35.88 22.52

684.875 -40.50 27.14

821.850 -43.18 29.82

958.825 -34.45 21.09

1095.800 -31.32 17.96

1232.775 -30.93 17.57

1369.750 -42.57 29.21

Power Output

Frequency

* Indicates Noise Floor  
 

Result : Meets Requirem ents  
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FI ELD STRENGTH OF SPURI OUS EMI SSI ONS 

 

Rule Parts. No.:  Part  2.1053 

 

Test  Requirem ents: The FCC lim its for radiated em issions are the same as 

previously stated for the conducted em issions.  

 

Method of Measurem ents: The spect rum was scanned from 9 KHz to at  least  

the tenth harmonic of the fundamental.   This test  was conducted per TI A/ EI A 

STANDARD 603 using the subst itut ion method.   

 

Test  Setup Diagram :  
 

 

 

 

 

 

 

 
 

Test  Data:  Low  end of Band –  1 1 8 .0 0 0  MHz 
 

Emission 
Frequency 

(MHz) 

Antenna 
Polarity 

Field 
Strength 
(dBuV/m) 

ERP (dBm) 
52.57 dBc 
Limit as 

dBm 

Margin 
(dBm) 

236.000 H 75.008 -22.369 -13.220 9.149 

236.000 V 71.168 -26.209 -13.220 12.989 

354.000 H 73.720 -23.657 -13.220 10.437 

354.000 V 69.770 -27.607 -13.220 14.387 

590.000 H 68.620 -28.757 -13.220 15.537 

826.000 H 68.460 -28.917 -13.220 15.697 

1180.000 H 68.208 -29.169 -13.220 15.949 

590.000 V 67.270 -30.107 -13.220 16.887 

944.000 H 66.418 -30.959 -13.220 17.739 

708.000 H 66.394 -30.983 -13.220 17.763 

1180.000 V 66.208 -31.169 -13.220 17.949 

Note :  The worst  case orientat ion of the EUT was used. Em issions lower than 20 dB under 

the lim it  are not  required to be reported. 

 

 

Result : Meets Requirem ents  

Transmitter 
under Test 

Spectrum 
Analyzer 

Signal 
Generator 

3 meters 
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FI ELD STRENGTH OF SPURI OUS EMI SSI ONS 

 

Test  Data:  Middle of Band –  1 2 7 .5 0 0  MHz 
 

Emission 
Frequency 

(MHz) 

Antenna 
Polarity 

Field Strength 
(dBuV/m) 

ERP (dBm) 
52.57 dBc 

Limit as dBm 
Margin 
(dBm) 

255.000 H 70.860 -26.517 -13.000 13.517 

382.500 H 72.165 -25.212 -13.000 12.212 

382.500 V 68.995 -28.382 -13.000 15.382 

637.500 H 72.540 -24.837 -13.000 11.837 

637.500 V 70.230 -27.147 -13.000 14.147 

892.500 H 70.535 -26.842 -13.000 13.842 

765.000 H 68.340 -29.037 -13.000 16.037 

255.000 V 66.600 -30.777 -13.000 17.777 

Note :  The worst  case orientat ion of the EUT was used. Em issions lower than 20 dB under 

the lim it  are not  required to be reported. 

 

Result : Meets Requirem ents 

 

Test  Data:  High end of Band –  1 3 6 .9 7 5  MHz  
 

Emission 
Frequency 

(MHz) 

Antenna 
Polarity 

Field Strength 
(dBuV/m) 

ERP (dBm) 
52.57 dBc 

Limit as dBm 
Margin 
(dBm) 

273.950 H 74.062 -23.315 -13.360 9.955 

410.925 H 75.693 -21.684 -13.360 8.324 

410.925 V 73.793 -23.584 -13.360 10.224 

821.850 H 69.330 -28.047 -13.360 14.687 

958.825 H 69.266 -28.111 -13.360 14.751 

1232.780 V 70.022 -27.355 -13.360 13.995 

547.900 H 67.727 -29.650 -13.360 16.290 

273.950 V 67.322 -30.055 -13.360 16.695 

1095.800 H 67.092 -30.285 -13.360 16.925 

1095.800 V 66.972 -30.405 -13.360 17.045 

1232.780 H 66.692 -30.685 -13.360 17.325 

958.825 V 65.966 -31.411 -13.360 18.051 

684.875 H 64.720 -32.657 -13.360 19.297 

547.900 V 64.477 -32.900 -13.360 19.540 

Note :  The worst  case orientat ion of the EUT was used. Em issions lower than 20 dB under 

the lim it  are not  required to be reported. 

 

Result : Meets Requirem ents  
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FREQUENCY STABI LI TY 
 

Rule Parts. No.:  Part  2.1055, Part  87.133 

 

Requirem ents:       Temperature range requirements:  -30 to + 50º  C.  

Voltage Var iat ion + , - 15%   ±20 PPM 

 

Method of Measurem ents:  TI A/ EI A Specificat ion 603 

  

Test  Data:  Measurem ent  Table 

 

Reference Frequency 

(Hz)

Temperature (°C) Frequency (Hz) Deviation (Hz) PPM

-30°C 127499950 30 0.235

-20°C 127499970 10 0.078

-10°C 127500000 -20 -0.157

0°C 127500000 -20 -0.157

10°C 127499980 0 0.000

20°C 127499980 0 0.000

30°C 127500000 -20 -0.157

40°C 127499970 10 0.078

50°C 127499950 30 0.235

Voltage Frequency (Hz) Deviation (Hz) PPM

11.73 127499970 10 0.078

13.80 127499980 0 0.000

15.87 127499990 -10 -0.078

127499980

 
 

Result : Meets Requirem ents  
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EMC EQUI PMENT LI ST 
 

Device Manufacturer  Model Seria l Num ber 
Cal/ Char 

Date  
Due Date  

Coaxial Cable -  

BMBM-0065-01  

Black  DC-2G 

Belden  BMBM-0065-01 07/ 18/ 16 07/ 18/ 18 

Antenna:  

Biconical 1096 
Eaton 94455-1 1096 08/ 01/ 17 08/ 01/ 19 

Antenna:  Log-

Periodic 1122 
Elect ro-Met rics LPA-25 1122 07/ 26/ 17 07/ 26/ 19 

Tem perature 

Cham ber LARGE 

Tenney 

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

Frequency 

Counter Sm all 

Cham ber 

HP 5385A 3242A07460 07/ 01/ 15 12/ 01/ 17 

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 

N/ A N/ A 

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

Rohde & Schwarz 

Signal Generator 

SMU200A 

Rohde & 

Schwarz 
SMU200A 103195 03/ 07/ 16 03/ 07/ 18 

Antenna:  

Double-Ridged 

Horn/ ETS Horn 2 

ETS-Lindgren 3117 00041534 03/ 01/ 17 03/ 01/ 19 

Software:  Field 

St rength 

Program  

Tim co N/ A Version 4.10.7.0 N/ A N/ A 

Antenna:  Act ive 

Loop 
ETS-Lindgren 6502 00062529 11/ 18/ 15 11/ 18/ 17 

Type K J 

Therm om eter 
Martel 303 080504494 11/ 02/ 17 11/ 02/ 19 

EMI  Test  

Receiver R & S  

ESU 40 Cham ber 

Rohde & 

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

At tenuator N 

30dB 100W DC-

6G 

Pasternack PE7214-30 # 109 05/ 24/ 17 05/ 24/ 19 

At tenuator BNC 

10dB DC-2G 
MiniCircuits HAT-10+  # 54 07/ 14/ 17 07/ 14/ 19 

Bore-sight  

Antenna 

Posit ioning Tower 

Sunol Sciences TLT2 N/ A N/ A N/ A 

Tuneable Notch 

Filter 100-350 

MHz 

Eagle 210BFBF 100-350 MHz 07/ 01/ 15 12/ 01/ 17 

* EMI  RECEI VER SOFTW ARE VERSI ON 

The receiver firm ware used was version 4.43 Service Pack 3 
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STATE OF THE MEASUREMENT UC  
 
The data and results referenced in this document  are t rue and accurate. The 

measurement  uncertainty was calculated for all measurements listed in this test  

report  according To CI SPR 16–4 or ENTR 100-028 Specificat ion for radio 

disturbance and imm unity measur ing apparatus and methods – Part  4:  “Uncertainty 

in EMC Measurements”  and is documented in the Timco Engineering, I nc. qualit y 

system according to DI N EN I SO/ I EC 17025.  Furthermore, component  and process 

var iabilit y of devices sim ilar to that  tested may result  in addit ional deviat ion.  The 

manufacturer has the sole responsibility of cont inued compliance of the device. 

Hereafter the best  measurement  capabilit y for Timco Engineering, I nc. is reported:  

 

Test  I tem s Measurem ent  

Uncertainty 

Notes 

RF Frequency Accuracy ±  49.5 Hz (1)  

RF Conducted Power ± 0.93dB (1)  

Conducted spurious em ission of 

t ransm it ter valid up to 40GHz 

± 1.86dB  

Occupied Bandwidth ± 2.65%   

Audio Frequency Response ± 1.86dB  

Modulat ion lim it ing ± 1.88%   

Radiated RF Power ± 1.4dB   

Maximum frequency deviat ion:   

   Within 300 Hz and 6kHz of audio freq.  

   Within 6kHz and 25kHz of audio  Freq. 

 

 

± 1.88%  

 

± 2.04%  

 

Rad Emissions Sub Meth up to 26.5GHz  

± 2.14dB 

 

Adjacent  channel power ± 1.47dB (1)  

Transient  Frequency Response ± 1.88%   

Temperature ± 1.0° C (1)  

Humidity ± 5.0%   

 

This uncertainty represents an expanded uncertainty expressed at  approximately 

the 95%  confidence level using a coverage factor of k= 1.96. 
 

END OF REPORT 
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