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GENERAL REMARKS 

 
The at tached report  shall not  be reproduced except  in full without  the writ ten perm ission 
of Timco Engineering 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:  Tim  Royer, Project  Manager/ Test ing Engineer 

 
Date: 1 1 / 2 9 / 2 0 1 7  

 

Review ed and approved by:   

Name and Tit le:  Sid Sanders, Engineer 

 

Date: 1 1 / 3 0 / 2 0 1 7  
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GENERAL I NFORMATI ON 

 

EUT Descript ion 3 0 0 0  SERI ES HANDHELD MI CROPHONE 

FCC I D JFZT3 2 0 2 DE2  

I C 1 7 5 2 B- T3 2 0 2 DE2  

MODEL #  ATW - T3 2 0 2 DE2  

Operat ing Frequency  470.125 -  530 MHz 

Test  Frequencies 470.125, 500 & 529.975 MHz 

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 temperature was 26º C with a relat ive 

hum idity of 50% . 

Revision History to 

the EUT 
None 

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

mode. 

Applicable Standards 

FCC CFR 47 Part  2, & 74  

KDB 971168 D01 V02R02 

ANSI / TI A 603-D: 2010 

ANSI  C63.4 2014   

I SED RSS-210, RSS-GEN 

Test  Facility  

Tim co Engineering I nc. 

8 4 9  NW  State Road 4 5  

New berry, FL 3 2 6 6 9  USA.  

Designat ion # :  US1070 
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RESULTS SUMMARY 

 

 

FCC Rule Part  

I SED 

Rules 

Part  

Requirem ent  Test  I tem  Result  

2.1046(a) , 

74.861(e) (1) ( ii)  

RSS-210 
Conducted Power RF Power Output  N/ A 

Part  2.1047(a) (b)  

 Modulat ion 

Characterist ics 

 

Modulat ion 

Characterist ics 

 

N/ A 

2.1049(c) ,  

74.861(e) (5)  

RSS-210  Operat ing 

Bandwidth 

Occupied 

Bandwidth 
Pass 

2.1049(c) , 

74.861(e) (6) ( i) ( ii)  

RSS-210 Unwanted 

Emissions 

Occupied 

Bandwidth 
Pass 

2.1051(a) ,  

74.861(e) (6) ( iii)  

RSS-210 

Unwanted 

Emissions 

Spurious 

Emissions at  

Antenna 

Term inals 

N/ A 

2.1053,  

74.861(e) (6) ( iii)  

RSS-210  
Unwanted 

Emissions 

Field St rength of 

Spurious 

Emissions 

Pass 

2.1055,  

74.861(e) (4)  

RSS-210  Frequency 

Tolerance 

Frequency 

Stability 
Pass 
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RF POW ER OUTPUT 

 

Rule Part  No.:  2.1046(a) , 74.861(e)  (1)  ( ii) , RSS-210 

 

Requirem ent : 250 mW conducted power 

 

Procedure:  KDB 971168 D01 Average Power Measurements sect ion 5.2.1  

 

Setup Diagram :  

 

 
 

Test  Data: Mean Output  Pow er Measurem ent  Table 
 

Tuned

Freq

MHz

Antenna

Polarit y
eirp (dBm ) Margin

470.12 V 3.38 13.60

470.12 H 8.22 8.76

500.00 H 8.51 8.47

500.00 V -4.40 21.38

529.98 V 0.33 16.65  
 

Note:  Because there was no antenna connector or way to connect  to the t race antenna, 

the EI RP measurements were compared to the conducted power lim it .  
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MODULATI ON CHARACTERI STI CS 

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

 

Test  Requirem ents:  

 

Method of Measurem ent :  

 

Audio frequency response 

 

The audio frequency response was m easured in accordance with TIA/ EI A Specificat ion 603 with 

no except ion.  A curve or equivalent  data showing the frequency response of the audio 

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

response curve is shown below.  

 

Part  2.1047(a)  Voice m odulated com m unicat ion equipm ent :  For equipm ent  required to have an 

audio low-pass filter, a curve showing the frequency response of the filter , or of all the circuit ry 

installed between the m odulat ion lim iter and the m odulated stage shall be subm it ted.  

 
 

 

AUDI O FREQUENCY RESPONSE PLOT  

 

 

 
1737AUT17 Testing at 1 Vpp

Audio In (kHz) Deviation (kHz)

0.05 10.68

0.1 11.22

0.2 11.7

0.5 12.06

1 12.39

2 13.13

5 17.57

10 26.72

15 23.4

20 7.09

25 1.82

30 0.55

40 0.15

NOTES: 2.1047(b) - EUT does not employ Modulation limiting.

2.1047(d) - EUT is tested as a 15.236 device, which has no specific requirement for Modulation Characteristics.

90.214 - Transient Frequency Response does not apply to EUT. The EUT exhibits transmissions immediately when powered-on, continuously without inte

0

5

10

15

20

25

30

0.05 0.1 0.2 0.5 1 2 5 10 15 20 25 30 40

Deviation (kHz)

Deviation (kHz)
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OCCUPI ED BANDW I DTH 

 
Rule Part  No.:  2.1049(c) , 74.861(e)  (5) , 74.861(e)  (6)  ( i)  ( ii)  

 

Requirem ent : The operat ing bandwidth shall not  exceed 200 KHz, in addit ion the 

mean power of em issions shall be at tenuated below the mean output  

power of the t ransm it ter in accordance with the following schedule:  

 

On any frequency removed from the operat ing frequency by more 

than 50 percent  up to and including 100 percent  of the authorized 

bandwidth:  at  least  25 dB;  

 

On any frequency removed from the operat ing frequency by more 

than 100 percent  up to and including 250 percent  of the authorized 

bandwidth:  at  least  35 dB;  

 

Procedure:  KDB 971168 D01 Power Bandwidth 99%  sect ion 4.2 

   KDB 971168 D01 Spurious Em issions at  antenna term  sect ion 6 

   TI A 603-D Side Band Spect rum sect ion 2.2.11 

 

Setup Diagram :  

 

 
 

Test  Data:  Operat ing Bandwidth Measurement  Table 
 

Tuned Freq

(MHz)

Measured 99% 

BW

(KHz)

Margin

(KHz)

470.125 77.55 122.45

500 78.15 121.85

529.975 73.34 126.66

 
 

Results Meet  Requirem ents 
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OCCUPI ED BANDW I DTH ( 9 9 % )  
 

Test  Data: 4 7 0 .1 2 5  MHz  
 

 

 

 

 
 

  

1VIEW

Ref Lvl

 0 dBm

Ref Lvl

 0 dBm

RBW  2 kHz

VBW  5 kHz

SWT  190 ms

RF Att  10 dB

 A 

IN1

1MA

Unit dBm

30 kHz/Center 470.125 MHz Span 300 kHz

 

  -90

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

 -100

    0

1

T1 T2

Marker 1 [T1]       

           -9.28 dBm

    470.15295591 MHz

1 [T1]        -9.28 dBm

        470.15295591 MHz

OPB      77.55511022 kHz

T1 [T1]      -22.54 dBm

        470.08261523 MHz

T2 [T1]      -23.05 dBm

        470.16017034 MHz

Date:      1.JAN.1997  07:39:58
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OCCUPI ED BANDW I DTH PLOT ( 9 9 % )  

 

Test  Data:  5 0 0  MHz  
 

 

1VIEW

Ref Lvl

 0 dBm

Ref Lvl

 0 dBm

RBW  2 kHz

VBW  5 kHz

SWT  190 ms

RF Att  10 dB

30 kHz/Center 500 MHz Span 300 kHz

 A 

IN1

1MA

Unit dBm

 

  -90

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

 -100

    0

1

T1
T2

Marker 1 [T1]       

          -16.34 dBm

    500.02000000 MHz

1 [T1]       -16.34 dBm

        500.02000000 MHz

OPB      78.15631263 kHz

T1 [T1]      -23.47 dBm

        499.95701403 MHz

T2 [T1]      -22.21 dBm

        500.03517034 MHz

Date:      1.JAN.1997  07:34:42
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OCCUPI ED BANDW I DTH PLOT ( 9 9 % )  

 

Test  Data: 5 2 9 .9 7 5  MHz  

 
 

  

1VIEW

Ref Lvl

 0 dBm

Ref Lvl

 0 dBm

RBW  2 kHz

VBW  5 kHz

SWT  190 ms

RF Att  10 dB

 A 

IN1

1MA

Unit dBm

30 kHz/Center 529.975 MHz Span 300 kHz

 

  -90

  -80

  -70

  -60

  -50

  -40

  -30

  -20

  -10

 -100

    0

1

T1 T2

Marker 1 [T1]       

           -9.88 dBm

    530.00055110 MHz

1 [T1]        -9.88 dBm

        530.00055110 MHz

OPB      73.34669339 kHz

T1 [T1]      -22.71 dBm

        529.93502004 MHz

T2 [T1]      -21.72 dBm

        530.00836673 MHz

Date:      1.JAN.1997  07:45:16
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OCCUPI ED BANDW I DTH PLOT 

 

Test  Data: Low  End of Band  
 

 
Result :  Meets Requirem ents   
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OCCUPI ED BANDW I DTH PLOT 

 

Test  Data: Middle of Band  
 

 
Result :  Meets Requirem ents   
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OCCUPI ED BANDW I DTH PLOT 

 

Test  Data: High End of Band  
 

 
Result :  Meets Requirem ents   
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SPURI OUS EMI SSI ONS AT ANTENNA TERMI NALS ( CONDUCTED)  

 

Rule Part  No.:  2.1051(a) , 74.861(e) (6) ( iii) , RSS-210 

 

Requirem ent : the mean power of em issions shall be at tenuated below the mean 

output  power of the t ransm it ter in accordance with the following 

schedule:  

 

 On any frequency removed from the operat ing frequency by more 

than 250 percent  of the authorized bandwidth:  at  least  43 +  10log10 

(mean output  power in wat ts)  dB. 

 

Procedure:  KDB 971168 D01 Spurious Em issions at  antenna term  sect ion 6 

   TI A 603-D Unwanted Emissions:  Conducted sect ion 2.2.13 

 

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

Note:  EUT has an integral antenna with no antenna connector 
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FI ELD STRENGTH OF SPURI OUS EMI SSI ONS 

 

Rule Part  No.:  2.1053, 74.861(e)  (6)  ( iii) , RSS-210 

 

Requirem ent : the mean power of em issions shall be at tenuated below the mean 

output  power of the t ransm it ter in accordance with the following 

schedule:  

 

 On any frequency removed from the operat ing frequency by more 

than 250 percent  of the authorized bandwidth:  at  least  43 +  10log10 

(mean output  power in wat ts)  dB. 

 

Procedure:  KDB 971168 D01 Spurious Em issions at  antenna term  sect ion 7 

   TI A 603-D Unwanted Emissions:  Radiated sect ion 2.2.12 

   ANSI  C63.4 General Radiated Test ing and Site Validat ion 

 

Test  Setup Diagram :  
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FI ELD STRENGTH OF SPURI OUS EMI SSI ONS 

 

Test  Data: Measurem ent  Table 

 

Tuned

Freq

MHz

Em ission

Frequency

MHz

Antenna

Polarit y
erp (dBm ) Margin

470.12 940.25 H -57.42 33.52

470.12 940.25 V -62.54 38.64

470.12 1235.50 V -27.87 3.97

470.12 1375.00 H -26.43 2.53

470.12 2475.90 V -25.51 1.61

500 2052.80 H -24.72 0.82

500 2471.15 V -26.25 2.35

529.98 1240.38 V -27.60 3.70

529.98 1322.11 H -27.96 4.06  
 

Result :  Meets Requirem ents  
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FREQUENCY STABI LI TY 
 

Rule Part  No.:  2.1053, 74.861(e)  (6) ( iii) , RSS-210 

 

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

Voltage Var iat ion + , - 15%  

 

Procedure:  KDB 971168 D01 Spurious Em issions at  antenna term  sect ion 9 

   TI A 603-D Carrier Frequency Stability 2.2.2 

 

Test  Data: Measurem ent  Table 

 

Temperature

Frequency                   

MHz Hz PPM

25°C (reference) 529.97403

-30°C 529.97395 -80 -0.151

-20°C 529.97395 -80 -0.151

-10°C 529.97383 -200 -0.377

0°C 529.97392 -110 -0.208

10°C 529.97396 -70 -0.132

20°C 529.97403 0 0.000

30°C 529.97397 -60 -0.113

40°C 529.97396 -70 -0.132

50°C 529.97393 -100 -0.189

Battery Voltage Frequency Hz PPM

-15% 529.97379 -240 -0.453

15% 529.97455 520 0.981

 

 

Results Meet  Requirem ents 
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 STATE OF THE MEASUREMENT UC  
 

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. quality 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  

Uncerta inty 

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   

Maxim um  frequency deviat ion:   

   Within 300 Hz and 6kHz of audio 

freq.  

   Within 6kHz and 25kHz of audio  

Freq. 

 

 

± 1.88%  

 

± 2.04%  

 

Rad Em issions Sub Meth up to 

26.5GHz 

 

± 2.14dB 

 

Adjacent  channel power ± 1.47dB (1)  

Transient  Frequency Response ± 1.88%   

Tem perature ± 1.0° C (1)  

Hum idity ± 5.0%   

 

 

This uncertainty represents an expanded uncertainty expressed at  approxim ately the 95%  

confidence level using a coverage factor of k= 1.96. 
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EMC EQUI PMENT LI ST 
 

Device Manufacturer Model Ser ial Number Cal/ Char Date Due Date 

Antenna:  

Biconical 1096 

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

Antenna:  Log-

Per iodic 1122 

Elect ro-Metr ics LPA-25 1122 07/ 26/ 17 07/ 26/ 19 

Temperature 

Chamber LARGE 

Tenney 

Engineer ing 

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

Frequency 

Counter 

HP 5385A 2730A03025 11/ 08/ 17 11/ 08/ 18 

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

Antenna:  

Double-Ridged 

Horn/ ETS Horn 2 

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

Software:  Field 

St rength 

Program 

Timco N/ A Version 4.10.7.0 N/ A N/ A 

Antenna:  Act ive 

Loop 

ETS-Lindgren 6502 00062529   

Type K J 

Thermometer 

Martel 303 080504494 11/ 06/ 17 11/ 06/ 19 

Modulat ion 

Analyzer 

HP 8901A 3050A05856 04/ 13/ 17 04/ 13/ 19 

EMI  Test  

Receiver R & S  

ESU 40 Chamber 

Rohde & 

Schwarz 

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

Coaxial Cable -  

Chamber 3 cable 

set  (Pr imary) 

Micro-Coax Chamber 3 cable 

set  (Pr imary) 

KMKM-0244-01;  

KMKM-0670-00;  

KFKF-0198-01 

08/ 09/ 16 08/ 09/ 18 

Funct ion 

Generator 

Standford DS340 25200 02/ 02/ 16 02/ 02/ 18 

Bore-sight  

Antenna 

Posit ioning 

Tower 

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

 

 

 
* 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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