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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 2 / 0 5 / 2 0 1 6  

 

Review ed and approved by:   

Name and Tit le:    Tim  Royer, Engineer      

 

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

EUT Specificat ion 

 

EUT Descr ipt ion MXDR/ ATLAS 4500 BASE STATION UHF 

FCC I D OKRMXDR4V 

Model Num ber  MXDR4V 

Operat ing Frequency 406.1 – 520 MHz (Tested on allowed frequencies)  

Test  Frequencies 406.25, 415.25, 429.75, 450.25, 462.50, 465.75, 

469.75, & 511.75 MHz 

Type of Em ission 16K0F3E, 14K0F3E, 11K0F3E, 8K10F1E, 8K10F1D, & 

9K80F7E 

Modulat ion FM 

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 24-26º C with a relat ive hum idity 

of 50 -  65% . 

Modificat ion to the EUT None 

Test  Exercise 

The EUT was operated and m odulated as per the 

standard listed. Special engineering test  software was 

provided from  m anufacturer to enable the various test  

m odes. 

Regulatory Standard FCC CFR 47 Part  2, & 90  

Measurem ent  Standard ANSI / TIA 603-D: 2010 

Test  Facilit y  
Tim co Engineering I nc. at  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 Work 
Status 

Pass/ Fail/ NA 
Part  2.1033(c) (8) , 

Part  2.1046(a) , Part  

90 

RF Power Output  Pass 

Part  2.1033(c)  (4)  

Part  2.1047(a) (6)  

 

Modulat ion Character ist ics Pass 

2.1049(c) , 

90.210 

Emission Mask and Occupied 

Bandwidths 

Pass 

2.1051(a) , 90.210 Antenna Conducted Em issions Pass 

2.1053, Part  90.210 
Field St rength Spurious Em issions Pass 

Part  2.1055, Part  

90.213 

Frequency Stability  Pass 

Part  90.214  Transient  Frequency Behavior Pass 
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RF POW ER OUTPUT 

 
Rule Part  No.:  Part  2.1046(a) , Part  90 

 

Test  Requirem ents: Manufacturer’s Specificat ion    

 

Method of Measurem ent :    

 

Test  Setup Diagram :  

  

 

 

Test  Data: Analog Mode Pow er Output  Measurem ent  Table 
 

dBm Wat ts dBm Wat ts

406.25 50.02 100.46 37.34 5.42

415.25 50.10 102.33 37.39 5.48

429.75 49.90 97.72 37.12 5.15

450.25 50.07 101.62 37.33 5.41

462.50 50.28 106.66 37.55 5.69

465.75 50.28 106.66 37.58 5.73

469.75 50.35 108.39 37.54 5.68

511.75 50.17 103.99 37.67 5.85

Tuned Freq. 

MHz

Pow er Output

High Low

 
 

Test  Data: Digital Mode Pow er Output  Measurem ent  Table 
 

dBm Wat ts dBm Wat ts

406.25 50.03 100.69 37.46 5.57

415.25 50.16 103.75 37.52 5.65

429.75 49.98 99.54 37.38 5.47

450.25 50.12 102.80 37.50 5.62

462.50 50.34 108.14 37.74 5.94

465.75 50.35 108.39 37.71 5.90

469.75 50.41 109.90 37.69 5.87

511.75 50.37 108.89 37.76 5.97

Tuned Freq. 

MHz

Pow er Output

High Low
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MODULATI ON CHARACTERI STI CS 
 

 

Rule Part : Part  2 .1 0 3 3 ( c) , Part  2 .1 0 3 3 ( c)  ( 4 ) , Part  9 0 .2 0 9 , Part  9 0 .2 0 7   

 

Type of Em ission: 16K0F3E 

  

  Bn =  2M +  2DK 

M =  3000 

D =  5000 

K= 1 

  Bn =  2(3000)  + 2(5000)  =  16.0k   

 

Type of Em ission: 14K0F3E 

  

  Bn =  2M +  2DK 

M =  3000 

D =  4000 

K= 1 

  Bn =  2(3000)  + 2(4000)  =  14.0k   

 

 

Type of Em ission: 11K0F3E 

  

  Bn =  2M +  2DK 

M =  3000 

D =  2500 

K= 1 

  Bn =  2(3000)  + 2(2500)  =  11.0k   

 

Type of Em ission: 8 K1 0 F1 E /  8 K1 0 F1 D 

 

APCO 25 modulat ion phase 1 as defined in ANSI /  TI A-102.BABA. 
 

Type of Em ission: 9 K8 0 F7 E  
 

APCO 25 modulat ion phase 2 as defined in ANSI /  TI A-102.BABA. 

  



 

Applicant :   SPECTRA ENGI NEERI NG PTY LTD    Table of Contents 

FCC ID:   OKRMXDR4V 

Report :   2104AUT16TestReport_Rev2                                               Page 8 of 43  

MODULATI ON CHARACTERI STI CS 
 

The audio frequency response was measured in accordance with test  procedures 

detailed in the standard list  above.  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 1 6 K0 F3 E 

 

Input Freq

(Hz)

RMS Dev

(KHz)

AFR

(dB)

100 0.11 -20.1

200 0.13 -18.6

300 0.26 -12.6

500 0.63 -4.9

1000 1.11 0.0

1500 1.59 3.1

2000 2.12 5.6

2500 2.68 7.7

3000 3.01 8.7

3500 2.61 7.4

4000 0.11 -20.1

4500 0.11 -20.1

5000 0.11 -20.1  
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MODULATI ON CHARACTERI STI CS 
 

Test  Data: Audio Frequency Response 1 4 K0 F3 E 

 

Input Freq

(Hz)

RMS Dev

(KHz)

AFR

(dB)

100 0.11 -18.0

200 0.12 -17.2

300 0.27 -10.2

500 0.62 -2.9

1000 0.87 0.0

1500 1.62 5.4

2000 2.16 7.9

2500 2.72 9.9

3000 3.11 11.1

3500 2.51 9.2

4000 0.11 -18.0

4500 0.11 -18.0

5000 0.11 -18.0  
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MODULATI ON CHARACTERI STI CS 

 
 

Test  Data: Audio Freq Response 1 1 K0 F3 E  

 

Input Freq

(Hz)

RMS Dev

(KHz)

AFR

(dB)

100 0.08 -15.9

200 0.08 -15.9

300 0.13 -11.7

500 0.29 -4.7

1000 0.50 0.0

1500 0.73 3.3

2000 0.97 5.8

2500 1.19 7.5

3000 1.37 8.8

3500 1.15 7.2

4000 0.07 -17.1

4500 0.07 -17.1

5000 0.07 -17.1  
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MODULATI ON CHARACTERI STI CS 
 

 
Test  Data: Low  Pass Filter  Response 1 6 K0 F3 E 

 

Input Freq

(Hz)

 Lev Freq

(dB)

LPFR

(dB)

1000 14.1 0.0

3000 7.3 -6.8

3500 3.0 -11.1

4000 -37.8 -51.9

4500 -37.9 -52.0

5000 -37.9 -52.0

6000 -37.9 -52.0

7000 -37.9 -52.0

8000 -37.9 -52.0

9000 -37.9 -52.0

10000 -37.9 -52.0

12500 -37.9 -52.0

15000 -37.9 -52.0

20000 -37.9 -52.0  
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MODULATI ON CHARACTERI STI CS - VOI CE MODULATED COMMUNI CATI ON 

EQUI PMENT 

 

Test  Data: Low  Pass Filter  Response 1 4 K0 F3 E 

 

Input Freq

(Hz)

 Lev Freq

(dB)

LPFR

(dB)

1000 14.3 0.0

3000 7.2 -7.1

3500 3.0 -11.3

4000 -37.8 -52.1

4500 -37.8 -52.1

5000 -37.8 -52.1

6000 -37.8 -52.1

7000 -37.8 -52.1

8000 -37.8 -52.1

9000 -37.8 -52.1

10000 -37.8 -52.1

12500 -37.8 -52.1

15000 -37.8 -52.1

20000 -37.8 -52.1  
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MODULATI ON CHARACTERI STI CS 

 
Test  Data: Low  Pass Filter  Response 1 1 K0 F3 E  

 

Input Freq

(Hz)

 Lev Freq

(dB)

LPFR

(dB)

1000 5.78 0.0

3000 5.69 -0.1

3500 3.44 -2.3

4000 -30.60 -36.4

4500 -30.87 -36.7

5000 -30.87 -36.7

6000 -30.87 -36.7

7000 -30.87 -36.7

8000 -30.87 -36.7

9000 -30.87 -36.7

10000 -30.87 -36.7

12500 -30.87 -36.7

15000 -30.87 -36.7

20000 -30.87 -36.7  
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MODULATI ON CHARACTERI STI CS 

 
Rule Part  No.: Part  2.1047(b)  & 90 

 

Test  Requirem ents:  

 

Method of Measurem ent :  The audio input  curves versus modulat ion are 

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

3000 Hz. 
 

Test  Data: Modulat ion Lim it ing 1 6 K0 F3 E 
 

3 0 0 5 0 0 1 0 0 0 1 5 0 0 2 0 0 0 2 5 0 0 3 0 0 0

0 0.5 1.8 3.1 4.4 4.4 4.4 4.4

2 0 4.2 4.3 4.3 4.4 4.4 4.4 4.4

Lim it  ( KHz) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Margin ( KHz) 0.8 0.7 0.7 0.6 0.6 0.6 0.6

Posit ive Peak Deviat ion ( kHz)

Audio I nput  Frequency ( Hz)
Audio I nput  Level 

( dB >  1 Khz Ref)

 

Test  Data: Modulat ion Lim it ing 1 4 K0 F3 E 
 

3 0 0 5 0 0 1 0 0 0 1 5 0 0 2 0 0 0 2 5 0 0 3 0 0 0

0 0.3 1.6 3.1 3.7 3.7 3.7 3.7

2 0 3.2 3.2 3.4 3.7 3.7 3.7 3.7

Lim it  ( KHz) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Margin ( KHz) 0.8 0.8 0.6 0.3 0.3 0.3 0.3

Posit ive Peak Deviat ion ( kHz)

Audio I nput  Frequency ( Hz)
Audio I nput  Level 

( dB >  1 Khz Ref)

 

Test  Data: Modulat ion Lim it ing 1 1 K0 F3 E  
 

3 0 0 5 0 0 1 0 0 0 1 5 0 0 2 0 0 0 2 5 0 0 3 0 0 0

0 0.52 0.94 1.49 2.06 2.43 2.43 2.41

2 0 2.19 2.37 2.39 2.21 2.42 2.39 2.39

Lim it  ( KHz) 2.50 2.50 2.50 2.50 2.50 2.50 2.50

Margin ( KHz) 0.31 0.13 0.11 0.29 0.08 0.11 0.11

Posit ive Peak Deviat ion ( kHz)

Audio I nput  Frequency ( Hz)
Audio I nput  Level 

( dB >  1 Khz Ref)
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OCCUPI ED BANDW I DTH  
 

Part  2 .1 0 4 9 ( c)  EMISSI ON BANDWIDTH:  
 

Part  9 0 .2 1 0 ( d)  Em ission Mask D -  1 2 .5  kHz channel BW  equipm ent .    

For t ransm it ters designed to operate with a 12.5 kHz channel bandwidth, any 

em ission must  be at tenuated below the power (P)  of the highest  em ission contained 

within the author ized bandwidth as follows:  

(1)  On any frequency from the center of the authorized bandwidth f0 to 5.625 

kHz removed from f0:   Zero dB. 

(2)  On any frequency from the center of the authorized bandwidth by a 

displacement  frequency ( fd in kHz)  of more than 5.625 kHz but  no more 

than 12.5 kHz:   At  least  7.27 ( fd -  2.88 kHz)  dB. 

(3)  On any frequency removed from the center of the authorized bandwidth 

by a displacement  frequency ( fd in kHz)  of more than 12.5 kHz:  At  least  

50 +  10log (P)  dB or 70 dB, whichever is the lesser at tenuat ion. 
 

Method of Measurem ent :  Were in accordance with test  procedures detailed in the 

standard list  above.  
 

Notes: The following results are the worst  case for all test  frequencies and 

power levels 

 

Test  Setup Diagram :  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

  

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: 5 1 1 .7 5  MHz 9 9 %  1 6 K0 F3 E  

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  

 

 

 
 

 

 

  



 

Applicant :   SPECTRA ENGI NEERI NG PTY LTD    Table of Contents 

FCC ID:   OKRMXDR4V 

Report :   2104AUT16TestReport_Rev2                                               Page 17 of 43  

OCCUPI ED BANDW I DTH  
 

Test  Data: 5 1 1 .7 5  MHz 9 9 %  1 4 K0 F3 E  

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 4 6 9 .7 5  MHz 9 9 %  1 1 K0 F3 E  

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 4 6 9 .7 5  MHz 9 9 %  8 K1 0 F1 E / 8 K1 0 F1 D  

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 4 6 9 .7 5  MHz 9 9 %  9 K8 0 F7 E  

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 5 1 1 .7 5  MHz Mask B 1 6 K0 F3 E High 

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 5 1 1 .7 5  MHz Mask B 1 6 K0 F3 E Low  

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 5 1 1 .7 5  MHz Mask B 1 4 K0 F3 E High 

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 5 1 1 .7 5  MHz Mask B 1 4 K0 F3 E Low  

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 4 6 9 .7 5  MHz Mask D 1 1 K0 F3 E High 

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 4 6 9 .7 5  MHz Mask D 1 1 K0 F3 E Low  

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 4 6 9 .7 5  MHz Mask D 8 K1 0 F1 D/ 8 K1 0 F1 E High 

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 4 6 9 .7 5  MHz Mask D 8 K1 0 F1 D/ 8 K1 0 F1 E Low  

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 4 6 9 .7 5  MHz Mask D 9 K8 0 F7 E High 

 

Occupied Bandw idth Plot  

 

Result  Meets The Requirement  
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OCCUPI ED BANDW I DTH  
 

Test  Data: 4 6 9 .7 5  MHz Mask D 9 K8 0 F7 E Low  

 

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.:  Part  2.1051(a) ,  Part  90.210 

 

Requirem ents:  12.5 kHz Channel Spacing =  50+ 10 log (P)  =  dBc  

 

Method of Measurem ent :  For Analog m odulat ions the carrier was m odulated using a 2.5 

KHz tone at  a level 16 dB above the level required for 50%  m odulat ion. For Digital 

m odulat ions the carrier  is m odulated as specified by the m anufacturer The spect rum  was 

scanned from  the lowest  frequency generated to at  least  the 10th harm onic of the 

fundam ental.  The m easurem ents were m ade in accordance with standard test  procedures 

detailed in the standard list  above. 

  

Method of Measuring Conducted Spurious Em issions 
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

Note: All m odes of m odulat ion were tested;  the Results shown are for the worst  case 

m odulat ion 11K0F3E 

 

Test  Data: 4 0 6 .2 5  MHz 1 1 K0 F3 E High 
 

dBm Watts dBc

Power Output 50.02 100.46 70

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

406.25 0 0.0

812.50 91.5 21.4

1218.75 75.3 5.3

1625.00 89.3 19.3

* 2031.25 92.2 22.1

* 2437.50 92.6 22.6

* 2843.75 94.5 24.5

* 3250.00 94.7 24.7

* 3656.25 95.1 25.1

* 4062.50 94.8 24.8  
 

Note:  “ * ”  I ndicates the noise floor. 

 

Test  Data: 4 0 6 .2 5  MHz 1 1 K0 F3 E Low  
 

dBm Watts dBc

Power Output 37.34 5.42 57.34

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

406.25 0 0.0

* 812.50 84.9 27.6

* 1218.75 81.8 24.5

* 1625.00 80.8 23.5

* 2031.25 80.7 23.3

* 2437.50 82.2 24.9

* 2843.75 82.5 25.1

* 3250.00 82.0 24.7

* 3656.25 82.9 25.5

* 4062.50 82.4 25.1  
     

Note:  “ * ”  I ndicates the noise floor.  
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  
 

Test  Data: 4 5 0 .2 5  MHz 1 1 K0 F3 E High 
 

dBm Watts dBc

Power Output 50.07 101.62 70

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

450.25 0 0.0

900.50 88.5 18.4

1350.75 90.5 20.5

1801.00 81.4 11.3

2251.25 85.4 15.4

* 2701.50 94.3 24.2

* 3151.75 95.2 25.1

* 3602.00 95.0 24.9

* 4052.25 95.2 25.2

* 4502.50 94.7 24.7  
 

Note:  “ * ”  I ndicates the noise floor. 
 

Test  Data: 4 5 0 .2 5  MHz 1 1 K0 F3 E Low  
 

dBm Watts dBc

Power Output 37.33 5.41 57.33

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

450.2500 0 0.0

900.5000 84.6 27.3

* 1350.7500 83.2 25.8

* 1801.0000 81.7 24.4

* 2251.2500 81.0 23.7

* 2701.5000 81.8 24.5

* 3151.7500 81.5 24.2

* 3602.0000 82.3 25.0

* 4052.2500 82.6 25.3

* 4502.5000 82.3 25.0  
 

Note:  “ * ”  I ndicates the noise floor. 
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS 
 

Test  Data: 5 1 1 .7 5  MHz 1 1 K0 F3 E High 
 

dBm Watts dBc

Power Output 50.17 103.99 70

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

511.75 0 0.0

1023.50 82.2 12.1

1535.25 83.3 13.1

2047.00 87.5 17.3

* 2558.75 95.1 24.9

* 3070.50 93.9 23.8

* 3582.25 94.9 24.8

* 4094.00 95.4 25.3

* 4605.75 95.3 25.2

* 5117.50 89.3 19.1  
 

Note:  “ * ”  I ndicates the noise floor. 
 

Test  Data: 5 1 1 .7 5  MHz 1 1 K0 F3 E Low  
 

dBm Watts dBc

Power Output 37.67 5.85 57.67

Frequency

(MHz)

Level

(dBc)

Margin

(dB)

511.75 0 0.0

1023.50 77.3 19.7

* 1535.25 81.4 23.8

* 2047.00 79.8 22.1

* 2558.75 81.8 24.2

* 3070.50 83.0 25.3

* 3582.25 83.0 25.3

* 4094.00 83.0 25.3

* 4605.75 82.9 25.2

* 5117.50 83.1 25.4  
 

Note:  “ * ”  I ndicates the noise floor. 
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FI ELD STRENGTH OF SPURI OUS EMI SSI ONS 
         

Rule Parts. No.:  Part  2.1053 

 

Requirem ents: 12.5kHz Channel Spacing =  50+ 10log (OP)  =    dBc 

 

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 harmonic of the fundamental.  This test  was conducted in 

accordance with test  procedures detailed in the standard list  above using the subst itut ion 

method.  Measurements were made at  the test  site of TI MCO ENGI NEERI NG, 

I NC. located at  8 4 9  NW  State Road 4 5 , New berry, FL 3 2 6 6 9 . 

 

 

Test  Setup Diagram :  

 

 

 

 

 

 

 

 

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

operat ion and power levels 

 

Test  Data: 4 0 6 .2 5  MHz 1 1 K0 F3 E High 

 

Tuned Freq

( MHz)

Pow er Output  

( dBm )

Pow er Output  

( W at ts)

Bandw idth 

( kHz)

4 0 6 .2 5 5 0 .0 2 1 0 0 .4 6 1 2 .5

1 6 2 5 .0 0 V 8 1 .2 7 1 1 .2 7

3 6 5 6 .2 5 V 1 0 1 .2 7 3 1 .2 7

4 0 6 2 .5 0 V 1 0 4 .0 6 3 4 .0 6

2 8 4 3 .7 5 H 1 0 4 .9 3 3 4 .9 3

3 2 5 0 .0 0 V 1 0 2 .1 1 3 2 .1 1

2 0 3 1 .2 5 H 9 4 .4 3 2 4 .4 3

2 4 3 7 .5 0 H 8 9 .1 2 1 9 .1 2

8 1 2 .5 0 H 7 7 .7 3 7 .7 3

1 2 1 8 .7 5 H 1 0 6 .2 9 3 6 .2 9

Pow er Mode

( HI / LO)

Requirem ent  

( dBc)

Hi 7 0

Em ission Frequency ( MHz) Ant . Polarity ( H/ V) Below  Carrier ( dBc) Margin ( dB)

 

Transm it ter 

under Test  

Spect rum  

Analyzer  

Signal 

Generator 

3 m eters 
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FREQUENCY STABI LI TY 
 
Rule  Parts. No.:  Part  2.1055, Part  90.213 

 

Requirem ents:        Tem perature range requirem ents:  -30 to + 50º  C.  

Voltage Variat ion + , -15%  

±2.5 PPM 

 

Method of Measurem ents:  Were in accordance with test  procedures detailed in the 

standard list  above. 

  

Test  Data: 4 6 9 .7 5  MHz 1 1 K0 F3 E  

 

 

Temperature

Frequency                   

MHz Cycles PPM

25°C (reference) 469750046

-30°C 469750035 -11000000 -0.023

-20°C 469750046 0 0.000

-10°C 469750053 7000000 0.015

0°C 469750060 14000000 0.030

10°C 469750052 6000000 0.013

20°C 469750050 4000000 0.009

30°C 469750051 5000000 0.011

40°C 469750052 6000000 0.013

50°C 469750052 6000000 0.013

Battery Voltage Frequency Cycles PPM

-15% 469750046 0 0.000

15% 469750046 0 0.000
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TRANSI ENT FREQUENCY BEHAVI OR 
 

Part  9 0 .2 1 4           Transient  Frequency Behavior 

 

REQUI REMENTS: Transm it ters designed to operate in the 150-174 MHz and 421-512 MHz 

frequency bands m ust  m aintain t ransient  frequencies within the m axim um  t ransient  

frequencies within the m axim um  frequency difference lim its during the t im e intervals 

indicated:   

 

 

Tim e Intervals 
Maxim um  frequency 

difference 

All Equipm ent  

150-174 MHz 421-512 MHz 

 

  Transient  Frequency Behavior for Equipm ent  Designed to Operate on 25 kHz Channels 

t 1
4 ±25.0 kHz 5.0 m s 10.0 m s 

t 2 ±12.5 kHz 20.0 m s 25.0 m s 

t 3
4 ±25.0 kHz 5.0 m s 10.0 m s 

        

  Transient  Frequency Behavior for Equipm ent  Designed to Operate on 12.5 kHz Channels        

t 1
4 ±12.5 kHz 5.0 m s 10.0 m s 

t 2 ±6.25 kHz 20.0 m s 25.0 m s 

t 3
4 ±12.5 kHz 5.0 m s 10.0 m s 

 

  Transient  Frequency Behavior for Equipm ent  Designed to Operate on 6.25 kHz Channels        

t 1
4 ±6.25 kHz 5.0 m s 10.0 m s 

t 2 ±3.125 kHz 20.0 m s 25.0 m s 

t 3
4 ±6.25 kHz 5.0 m s 10.0 m s 

 

TEST PROCEEDURE:  Was in accordance with test  procedures detailed in the standard list  

above, the levels were set  as follows:  

 

Setup Diagram : 
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TRANSI ENT FREQUENCY BEHAVI OR 
 

Test  Data: 2 5  KHz Channel Spacing Turn On 

                 

  Ton 

 

T1 

T2
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TRANSI ENT FREQUENCY BEHAVI OR 
 

Test  Data: 2 5  KHz Channel Spacing Turn Off 

                 

 

 

T3 
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Test  Data: 1 2 .5  KHz Channel Spacing Turn On 

                 

  
Ton 

 

T1 

T2
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TRANSI ENT FREQUENCY BEHAVI OR 
 

Test  Data: 1 2 .5  KHz Channel Spacing Turn Off 

                 

 

 
                                                                                                                                                           

  

T3 
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EQUI PMENT LI ST 
 

Device Manufacturer  Model Serial Num ber Cal 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 09/ 01/ 16 09/ 01/ 18 

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

Bi-Direct ional Coupler HP 778D 1144A01731  09/ 15/ 15 09/ 15/ 17 

Frequency Counter Large 

Cham ber 

HP 5352B 2632A00165   07/ 01/ 15 07/ 01/ 17 

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

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 

EMI  Test  Receiver R & S  ESIB 

40 Screen Room  

Rohde & 

Schwarz 

ESIB 40 100274   08/ 16/ 16 08/ 16/ 18 

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 

Crystal Detector Keysight  8470B MY51340829 11/ 12/ 14 02/ 12/ 17 

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

RF Com biner Edison Elect .  M530  05/ 18/ 15 05/ 18/ 17 

Type K J Therm om eter Martel 303 080504494 10/ 26/ 15 10/ 26/ 17 

Com m unicat ions Service 

Monitor FM/ AM 1200S 

IFR FM/ AM 1200S 6593 07/ 01/ 15 07/ 01/ 17 

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

Audio Analyzer HP 8903 3011A13084   1/ 23/ 16 1/ 23/ 18 

At tenuator 30 dB 20W Class I I I  34078 M3933/ 10-5 5/ 19/ 15 5/ 19/ 17 

At tenuator 30dB 500W  Bird 8325 1761 05/ 18/ 15 05/ 18/ 17 

Digital O-Scope LeCroy LT364L 00543   10/ 23/ 15 10/ 23/ 17 

Coaxial Cable Micro-Coax UFB311A-0-

0720-50U50U 

225362-002 

(# 101)  

7/ 18/ 16 7/ 18/ 18 

Coaxial Cable  Micro-Coax Cham ber 3 

cable set   

KMKM-0244-01;  

KMKM-0670-00;  

KFKF-0198-01 

08/ 08/ 16 08/ 08/ 18 

Coaxial Cable  Micro-Coax UFB311A-0-

0720-50U50U 

225362-001  7/ 14/ 16 7/ 14/ 18 

Bore-sight  Antenna Posit ioning 

Tower 

Sunol 

Sciences 

TLT2 N/ A NA NA 

Tunable Notch Filter  Eagle TNF-200 250-850 MHz  06/ 26/ 15 06/ 26/ 17 

Pre-am p  RF-LAMBDA RLNA00M45G

A 

NA 01/ 04/ 16 01/ 04/ 18 

 

* EMI  RECEI VER SOFTW ARE VERSI ON 

 

The receiver firm ware used was version 4.43 Service Pack 3   
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MEASUREMENT UNCERTAI NTY 
 
State  of the m easurem ent  uncertainty -  1 6 0 4 1 9  

The data and results referenced in this docum ent  are t rue and accurate. The m easurem ent  

uncertainty was calculated for  all m easurem ents listed in this test  report  according To CISPR 

16 – 4 or ENTR 100-028 Specificat ion for radio disturbance and im m unity m easuring 

apparatus and m ethods – Part  4:  “Uncertainty in EMC Measurem ents”  and is docum ented in 

the Tim co Engineering, I nc. qualit y system  according to DI N EN ISO/ IEC 17025.  

Furtherm ore, com ponent  and process variabilit y of devices sim ilar to that  tested m ay result  

in addit ional deviat ion.  The m anufacturer has the sole responsibilit y of cont inued 

com pliance of the device.  

Hereafter the best  m easurem ent  capabilit y for  Tim co Engineering, I nc. is reported:  

Test  I tem s Measurem ent  Uncertainty Notes 

RF Conducted Power ± 1.4dB  (1)  

RF Antenna Conducted Em issions ±  2.4 dB (1)  

Maxim um  Deviat ion ±  1.3%  (1)  

Occupied Bandwidth ±  2.5%  (1)  

Adjacent  Channel Power  ±  1.5dB (1)  

Frequency Stabilit y ±  69.5 Hz (1)  

Transm it ter power Radiated Subst itut ion Method ± 4.0 dB (1)  

Transm it ter Transient  Frequency Response ± 2.0 dB (1)  

(1)  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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