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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 

 

Date: 1 0 / 1 7 / 2 0 1 6  

 

Review ed and approved by:  

Name and Tit le:   Sid Sanders, Engineer 

 

 

Date: 1 0 / 2 9 / 2 0 1 6  
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GENERAL I NFORMATI ON 
 

EUT Specificat ion 
 

EUT Descript ion 50W FM BROADCAST TX 

FCC I D 2ABPH-TX50V2 

Model Num ber TX50V2 

Operat ing Frequency 88 – 108 MHz 

Test  Frequencies 88.5, 98.0, 106.9 MHz 

Type of Em ission 180K0F3E 

Modulat ion FM 

Rated Output  Pow er 50 Wat ts High /  5 Wat ts Low 

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 temperature was 26º C with a relat ive 

humidity of 50% . 

Revision History to 

the EUT 
None 

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

mode. 

Applicable Standards 
CFR Tit le 47 Part  2, 73 

TI A-603-D 

Test  Facility  

Tim co Engineering I nc. 

8 4 9  NW  State Road 4 5  

New berry, FL 3 2 6 6 9  USA.  
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TEST REPORT SUMMARY  
 
 

Rule Part  No. Scope of W ork 

Status 

Pass/ Fail/ NA 

2.1046(a) (c) , 73.1560(b)  RF Power Output  Pass 

2.202(b) (c) (e) (g) , 

2.1047(d) , 73.1570 

(a) (b) (2)  

Modulat ion Characterist ics Pass 

2.202(a) , 2.1049(e) , 

73.317(a) (b) (c) (e)  

Em ission Mask and Occupied 

Bandwidths 

Pass 

2.1051, 2.1057, 

73.317(a) (d) (e)  

Antenna Conducted Emissions Pass 

2.1053, 2.1057, 

73.317(a) (d) (e)  

Field St rength Spur ious Emissions Pass 

2.1055(a) (3) (b) (d) (1) (3) , 

73.1545(b)  

Frequency Stability Pass 
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MODULATI ON CHARACTERI STI CS 
 

Rule Part  No.: 73.1570(a)  (b)  (2)  

 

Requirem ents: (a)  The percentage of modulat ion is to be maintained at  as high 

a level as is consistent  with good qualit y of t ransm ission and 

good broadcast  service, with maximum levels not  to exceed the 

values specified in paragraph (b) . Generally, the modulat ion 

should not  be less than 85%  on peaks of frequent  recurrence, 

but  where lower modulat ion levels may be required to avoid 

object ionable loudness or to maintain the dynam ic range of the 

program mater ial,  the degree of modulat ion may be reduced to 

whatever level is necessary for this purpose, even though under 

such circumstances, the level may be substant ially less than 

that  which produces peaks of frequent  recurrence at  a level of 

85% . 

 

(b)  Maximum modulat ion levels must  meet  the following 

lim itat ions:  

 

(2)  FM stat ions. The total modulat ion must  not  exceed 100 

percent  on peaks of frequent  reoccurrence referenced to 75 kHz 

deviat ion. However, stat ions providing subsidiary 

communicat ions services using subcarr iers under provisions of 

§73.319 concurrent ly with the broadcast ing of stereophonic or 

monophonic program s may increase the peak modulat ion 

deviat ion as follows:  

 

( i)  The total peak modulat ion may be increased 0.5 percent  for 

each 1.0 percent  subcarr ier inject ion modulat ion. 

 

( ii)  I n no event  may the modulat ion of the carr ier exceed 110 

percent  (82.5 kHz peak deviat ion) . 

 

Procedure:   2.202(b)  (c)  (e)  (g) , 2.202(b)  (c)  (e)  (g) , 2.1047(d) , & TI A-603 

 

Diagram :  
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MODULATI ON CHARACTERI STI CS 
 

 

Sound Broadcasting 

Sound 

broadcasting 

Bn = 2M + 2DK, K = 1 

(typically) 

Monaural, D = 75,000 Hz, M = 15,000, 

Bandwidth: 18,000 Hz = 180 kHz 
180KF3E 

 

Test  Data: Necessary Bandw idth Calculat ion 

 

 Bn =  2M +  2DK 

 M =  15 KHz 

 D =  75 KHz 

 K= 1 

 Bn =  2(15 KHz)  + 2(75 KHz)  =  180.0 KHz  

 

Test  Data: Occupied Bandw idth Measurem ent 

 

Tuned Frequency ( MHz)  9 9 %  Occupied Bandw idth ( KHz)  

88.5 121.79 

 

 

Result : PASS 
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MODULATI ON CHARACTERI STI CS 
 

 

Test  data: Audio Frequency Response 

 

Audio Frequency Response Plot  

 

Result : Meets The Requirement  
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MODULATI ON CHARACTERI STI CS 
 

Test  data: Modulat ion Lim it ing 

 

Modulat ion Lim ing Plot  

 

Result : Meets The Requirement  
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RF POW ER OUTPUT 
 

Rule Part  No.: 73.1560(b)  

 

Requirem ents: FM stat ions. Except  as provided in paragraph (d)  of this sect ion, 

the t ransm it ter output  power of an FM stat ion, with power 

output  as determ ined by the procedures specified in §73.267, 

which is authorized for output  power more than 10 wat ts must  

be maintained as near as pract icable to the authorized 

t ransm it ter output  power and may not  be less than 90%  nor 

more than 105%  of the authorized power. FM stat ions operat ing 

with author ized t ransm it ter output  power of 10 wat ts or less, 

may operate at  less than the authorized power, but  not  more 

than 105%  of the authorized power. 

 

Procedure:  FCC Rule Part  2.1046(a) (c) , 73.267(b) , & TI A-603 

 

Diagram :  

 

 

 

 

 

 

 

Test  Data: Pow er Output  Measurem ent  Table 

 

dBm W atts
%  Rated 

Pow er
dBm W atts

%  Rated 

Pow er

88.5 120.0 46.83 48.19 96.4% 37.10 5.13 102.6%

98.0 120.0 46.79 47.75 95.5% 37.20 5.25 105.0%

107.9 120.0 46.82 48.08 96.2% 37.20 5.25 105.0%

4 7 5 0 1 0 0 % 3 7 5 1 0 0 %

Output  Pow er Lim it 9 0 % <  Rated Output  Pow er <  1 0 5 %

High Low

Conducted Pow er Output

Tuned 

Freq. MHz

I nput  

Voltage

VAC

Rate Output  Pow er

 

Result : PASS  
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OCCUPI ED BANDW I DTH  
 

Rule Part  No.: 73.317 (a)  (b)  (c)  (e)  

 

Requirem ents: (a)  FM broadcast  stat ions employing t ransm it ters authorized 

after January 1, 1960, must  maintain the bandwidth occupied 

by their em issions in accordance with the specificat ion detailed 

below. FM broadcast  stat ions employing t ransm it ters installed or 

type accepted before January 1, 1960, must  achieve the highest  

degree of compliance with these specificat ions pract icable with 

their exist ing equipm ent . I n either case, should harmful 

interference to other authorized stat ions occur, the licensee 

shall correct  the problem prompt ly or cease operat ion. 

 

(b)  Any em ission appearing on a frequency removed from the 

carr ier by between 120 kHz and 240 kHz inclusive must  be 

at tenuated at  least  25 dB below the level of the unmodulated 

carr ier.  Compliance with this requirement  will be deemed to 

show the occupied bandwidth to be 240 kHz or less. 

 

( c)  Any em ission appearing on a frequency removed from the 

carr ier by more than 240 kHz and up to and including 600 kHz 

must  be at tenuated at  least  35 dB below the level of the 

unmodulated carr ier . 

 

(e)  Pre-emphasis shall not  be greater than the impedance-

frequency characterist ics of a ser ies inductance resistance 

network having a t im e constant  of 75 m icroseconds. (See the 

upper curve of Figure 2 of §73.333.)  

 

Procedure:  FCC Rule Part  2.202(a) , 2.1049(e) , & TI A-603  

 

Test  Setup Diagram :  

 

 

 

 

 

 

 

 

 

 

 

Note:  

 

  

Transm it ter  
Under Test 

Audio 

Generator or 

Data Source 

Spectrum 
Analyzer 

RF Load 
50 ohm 

50 ohm 

Sampler 
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OCCUPI ED BANDW I DTH  

 

Test  Data: Stereophonic Operat ion 1 5  KHz input  

 

9 9 %  Occupied Bandw idth Plot  

 

Result : Meets The Requirement  
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

Rule Part  No.: 73.317(a)  (b)  (e)  

 

Requirem ents: (a)  FM broadcast  stat ions employing t ransm it ters authorized 

after January 1, 1960, must  maintain the bandwidth occupied 

by their em issions in accordance with the specificat ion detailed 

below. FM broadcast  stat ions employing t ransm it ters installed or 

type accepted before January 1, 1960, must  achieve the highest  

degree of compliance with these specificat ions pract icable with 

their exist ing equipm ent . I n either case, should harmful 

interference to other authorized stat ions occur, the licensee 

shall correct  the problem prompt ly or cease operat ion. 

 

(d)  Any em ission appearing on a frequency removed from the 

carr ier by more than 600 kHz must  be at tenuated at  least  43 +  

10 Log10 (Power, in wat ts)  dB below the level of the 

unmodulated carr ier , or 80 dB, whichever is the lesser 

at tenuat ion. 

 

(e)  Pre-emphasis shall not  be greater than the impedance-

frequency characterist ics of a ser ies inductance resistance 

network having a t im e constant  of 75 m icroseconds. (See the 

upper curve of Figure 2 of §73.333.)  

 

Procedure:  FCC Rule Part  2.1051, 2.1057, & TI A-603 

 

Diagram :  
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

Note: All modes of modulat ion were tested;  the Results shown are for the worst  

case modulat ion 

 

Test  Data: High Pow er Low  end of Band  
 

dBm Watts Limit (dBc)

Power Output 46.8 47.86 59.8

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

88.5 0 0.0

177.00 74.7 14.9

265.50 72.6 12.8

354.00 89.0 29.2

442.50 87.3 27.5

* 531.00 93.8 34.0

619.50 84.3 24.5

* 708.00 92.6 32.8

* 796.50 92.5 32.7

* 885.00 92.7 32.9

 
 

* I ndicates Noise Floor 

 

Test  Data: Low  Pow er Low  end of Band 
 

dBm Watts Limit (dBc)

Power Output 37.1 5.13 50.1

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

88.5 0 0.0

177.00 58.8 8.7

* 265.50 74.9 24.8

* 354.00 74.5 24.4

* 442.50 74.5 24.4

* 531.00 74.3 24.2

619.50 70.2 20.1

* 708.00 74.6 24.5

* 796.50 74.5 24.4

* 885.00 74.7 24.6  
* I ndicates Noise Floor 
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

Test  Data: High Pow er Middle of Band 
 

dBm Watts Limit (dBc)

Power Output 46.8 47.86 59.8

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

98 0 0.0

196.00 88.7 28.9

294.00 84.4 24.6

* 392.00 100.6 40.8

490.00 91.0 31.2

* 588.00 100.5 40.7

686.00 95.3 35.5

* 784.00 100.5 40.7

882.00 95.3 35.5

* 980.00 100.9 41.1

 
* I ndicates Noise Floor 

 

Test  Data: Low  Pow er Middle of Band 
 

dBm Watts Limit (dBc)

Power Output 37.2 5.25 50.2

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

98 0 0.0

196.00 70.3 20.1

* 294.00 71.1 20.9

* 392.00 72.3 22.1

* 490.00 72.1 21.9

* 588.00 72.2 22.0

* 686.00 72.1 21.9

* 784.00 72.2 22.0

* 882.00 72.4 22.2

* 980.00 72.6 22.4

 
* I ndicates Noise Floor 
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

Test  Data: High Pow er High End of Band 
 

dBm Watts Limit (dBc)

Power Output 46.8 47.86 59.8

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

106.9 0 0.0

213.80 81.3 21.5

320.70 85.1 25.3

427.60 97.5 37.7

534.50 92.0 32.2

* 641.40 100.5 40.7

748.30 96.9 37.1

855.20 98.3 38.5

962.10 101.4 41.6

1069.00 98.8 39.0

 
* I ndicates Noise Floor 

 

Test  Data: low  Pow er High End of Band 
 

dBm Watts Limit (dBc)

Power Output 37.2 5.25 50.2

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

106.9 0 0.0

213.80 68.1 17.9

320.70 72.6 22.4

* 427.60 75.2 25.0

* 534.50 72.7 22.5

* 641.40 74.3 24.1

* 748.30 73.8 23.6

* 855.20 73.4 23.2

* 962.10 74.6 24.4

* 1069.00 76.2 26.0

 
* I ndicates Noise Floor 

RESULTS: PASS  
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FI ELD STRENGTH OF SPURI OUS EMI SSI ONS 
 

Rule Part  No.: 73.317(a)  (b)  

 

Requirem ents: (a)  FM broadcast  stat ions employing t ransm it ters authorized 

after January 1, 1960, must  maintain the bandwidth occupied 

by their em issions in accordance with the specificat ion detailed 

below. FM broadcast  stat ions employing t ransm it ters installed or 

type accepted before January 1, 1960, must  achieve the highest  

degree of compliance with these specificat ions pract icable with 

their exist ing equipm ent . I n either case, should harmful 

interference to other authorized stat ions occur, the licensee 

shall correct  the problem prompt ly or cease operat ion. 

 

(d)  Any em ission appearing on a frequency removed from the 

carr ier by more than 600 kHz must  be at tenuated at  least  43 +  

10 Log10 (Power, in wat ts)  dB below the level of the 

unmodulated carr ier , or 80 dB, whichever is the lesser 

at tenuat ion. 

 

Procedure:  FCC Rule Part  2.1053, 2.1057, & TI A-603 

 

Diagram :  

 

 

 

 

 

 

 

 

 

  

Transm it ter 

under Test  

Spect rum  

Analyzer  

Signal 

Generator 

3 m eters 
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FI ELD STRENGTH OF SPURI OUS EMI SSI ONS 
 

Note: The following results are from the worst  case modulat ion for all modes of 

operat ion and all of the test  frequencies. 

 

 

Test  Data: High Pow er Low  end of band  
 

Emission 
Frequency 

(MHz) 

Power Mode ERP Power 
Output 
(dBm) 

ERP Power 
Output 
(Watts) 

FCC 
Requirement 

dB 

Bandwidth - 
BW - kHz 

88.50 Hi 46.80 47.86 59.80 25.00 

Emission Frequency 
(MHz) 

Ant. Polarity Below Carrier (dBc) Margin 

177.00 H 97.15 36.95 

265.50 H 103.98 43.78 

354.00 V 102.41 42.21 

442.50 V 93.04 32.84 

531.00 V 96.24 36.04 

619.50 H 97.40 37.20 

708.00 H 92.83 32.63 

796.50 H 95.82 35.62 

885.00 H 85.78 25.58 

 

Result : PASS 
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FREQUENCY STABI LI TY 
 

Rule Part  No.: 73.1545(b)  

 

Requirem ents: The departure of the carr ier or center frequency of an FM stat ion 

with an author ized t ransm it ter output  power more than 10 wat ts 

may not  exceed ± 2000 Hz from the assigned frequency. 

 

Procedure:  FCC Rule Part  2.1055(a)  (3)  (b)  (d)  (1)  (3) , & TI A/ 603 

 

Test  Data: High Pow er High end of band 

 

Temperature

Frequency                   

Hz Cycles PPM

Assigned 107500000

25°C (reference) 107499641 0 0.000

0°C 107500293 -652000000 -6.065

10°C 107500217 -576000000 -5.358

20°C 107499996 -355000000 -3.302

30°C 107499700 -59000000 -0.549

40°C 107499442 199000000 1.851

50°C 107499433 208000000 1.935

Input Voltage Frequency Cycles PPM

102.00 107499639 2000000 0.019

120.00 107499641 0 0.000

138.00 107499636 5000000 0.047  

Result : PASS 
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EQUI PMENT LI ST 
 

Device Manufacturer  Model Serial 

Num ber 

Cal/ Char 

Date 

Due Date 

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 

Tem perature Cham ber 

LARGE 

Tenney 

Engineering 

TTRC 11717-7 08/ 19/ 14 08/ 19/ 16 

AC Voltm eter HP 400FL 2213A14499   07/ 01/ 15 07/ 01/ 17 

Digital Mult im eter Fluke FLUKE-77-3 79510405 10/ 21/ 15 10/ 21/ 17 

Frequency Counter  HP 5385A 2730A03025 10/ 21/ 15 10/ 21/ 17 

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

Antenna:  Double-Ridged 

Horn/ ETS Horn 2 

ETS-Lindgren   

Cham ber 

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

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

Coaxial Cable # 100 -  

NMNM-0180-00  Aqua 

Micro-Coax UFB311A-0-

0720-

50U50U 

225362-001 

(# 100)  

07/ 14/ 16 07/ 14/ 18 

Coaxial Cable # 101 -  

NMNM-0180-01  Aqua  

DC-40G 

Micro-Coax UFB311A-0-

0720-

50U50U 

225362-002 

(# 101)  

07/ 18/ 16 07/ 18/ 18 

Hygro-Therm om eter Extech 445703 0602 06/ 30/ 15 06/ 30/ 17 

Modulat ion Analyzer HP 8901A 3050A05856 04/ 16/ 15 04/ 16/ 17 

EMI  Test  Receiver R & S  

ESU 40 Cham ber 

Rohde & 

Schwarz 

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

Signal Generator HP 

8648C 

HP 8648C 3623A02898   02/ 08/ 16 02/ 08/ 18 

At tenuator 30dB 500W Bird 8325 1761 (# 67)  

NO 

05/ 18/ 15 05/ 18/ 17 

Coaxial Cable -  

Cham ber 3 cable set  

(Prim ary)  

Micro-Coax Cham ber 3 

cable set  

(Prim ary)  

KMKM-0244-

01;  KMKM-

0670-00;  

KFKF-0198-

01 

08/ 08/ 16 08/ 08/ 18 

Funct ion Generator  Standford DS340 25200 02/ 02/ 16 02/ 02/ 18 

At tenuator N 20dB 50W 

DC-8.5G 

Weinschel 

Eng 

24-20-43 BG5562 05/ 22/ 15 05/ 22/ 17 

Tunable Notch Filter 54-

210 MHz 

Eagle 210BFBF 54-210 MHz 

(# 42)  

09/ 17/ 15 09/ 17/ 17 

 

 

 

* EMI  RECEI VER SOFTW ARE VERSI ON 

 

END OF REPORT 
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