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TEST REPORT CERTIFICATION 

 

Applicant : Audio-Technica Corporation 

  2-46-1 Nishi-naruse, Machida, Tokyo 194-8666, Japan 

Manufacturer : Audio-Technica Corporation 

  2-46-1 Nishi-naruse, Machida, Tokyo 194-8666, Japan 

   

Description of EUT :  

a) Type of EUT : Bodypack Transmitter 

b) Trade Name : audio-technica 

c) Model No. : ATW-T1DE3 

d) FCC ID : JFZT1DE3 

e) Working Frequency : 482~512 MHz 

f) Power Supply : DC 1.5V Battery*2 

 

Regulation Applied : FCC Rules and Regulations Part 15 Subpart C 

 

I HEREBY CERTIFY THAT; The data shown in this report were made in accordance with the 

procedures given in ANSI C63.10-2013 and the energy emitted by the device was founded to be 

within the limits applicable. I assume full responsibility for accuracy and completeness of these 

data. 
 

Summary of Tests 

Test Results 

RF Power Output Pass 

Occupied Bandwidth Pass 

Emission Mask Pass 

Radiated Spurious Emission Pass 

Frequency Stability Pass 

Line Conducted Emission Pass 
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1.  GENERAL INFORMATION 

1.1  Product Description 

a) Type of EUT : Bodypack Transmitter 

b) Trade Name : audio-technica 

c) Model No. : ATW-T1DE3 

d) FCC ID : JFZT1DE3 

e) Working Frequency : 482~512 MHz 

f) Power Supply : DC 3V Battery 

   

1.2  Test Methodology 

Both conducted and radiated testing were performed according to the procedures in 

ANSI C63.10-2013 and section 15.236 of  Part 15 of CFR 47 and section 2.1046, 1049, 

and 2.1055 of Part 2 of CFR 47.Other required measurements were illustrated in 

separate sections of this test report for details. 

 

Measueement Software 

Software Version Note 

e3 Version 6.100618f Radiated Emission Test 

e3 Version 6.100421 Conducted Emission Test 

 

1.3  Test Facility 

The OATS / SAC used for the measurement is located at No.34, Lin 5, Dingfu Vil., 

Linkou Dist., New Taipei City, Taiwan 24442, R.O.C. 

Designation Number: TW2628. 
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2.  REQUIREMENTS OF PROVISIONS 

2.1  Definition 

Wireless Microphone.  

An intentional radiator that converts sound into electrical audio signals that are 

transmitted using radio signals to a receiver which converts the radio signals back into 

audio signals that are sent through a sound recording or amplifying system. Wireless 

microphones may be used for cue and control communications and synchronization of 

TV camera signals as defined in §74.801 of this chapter. Wireless microphones do not 

include auditory assistance devices as defined in §15.3(a) of this part. 

2.2  Frequencies Available 

According to section. 15.236 of Part 15, the following frequencies are available for 

wireless microphones : 

Frequencies (MHz) 

 

54.000-72.000 470.000-608.000 

76.000-88.000 614.000-698.000 

174.000-216.000  

2.3  Requirements for Radio Equipment on Certification 

 

(1) RF Power Output  

FCC15.236 (d) 

The maximum radiated power shall not exceed the following values: 

(1) In the 600 MHz guard band and the 600 MHz duplex gap: 20 mW EIRP. 

Operation of wireless microphones in the bands ：657-663MHz 

(2) Occupied Bandwidth 

FCC15.236 (f)(2) 

One or more adjacent 25 kHz segments within the assignable frequencies may be 

combined to form a channel whose maximum bandwidth shall not exceed 200 kHz. 

The operating bandwidth shall not exceed 200 kHz. 

(3) Emission Mask 

FCC15.236 (g) 

Emissions within the band from one megahertz below to one megahertz above the 

carrier frequency shall comply with the emission mask in §8.3 of ETSI EN 300 422-

1 V1.4.2 (2011-08), Electromagnetic compatibility and Radio spectrum Matters 

(ERM); Wireless microphones in the 25 MHz to 3 GHz frequency range; Part 1: 

Technical characteristics and methods of measurement. Emissions outside of this 

band shall comply with the limits specified in section 8.4 of ETSI EN 300 422-1 

V1.4.2 (2011-08). 
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Spectrum mask for analogue systems in all bands (Limit According Subclause 8.3.1.2) 

 

 

 

 

Spectrum mask for digital systems below 1 GHz (Limit According Subclause 8.3.2.2) 
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(4) Radiated Spurious Emission 

FCC15.236 (g) 

Emissions within the band from one megahertz below to one megahertz above the 

carrier frequency shall comply with the emission mask in §8.3 of ETSI EN 300 422-

1 V1.4.2 (2011-08), Electromagnetic compatibility and Radio spectrum Matters 

(ERM); Wireless microphones in the 25 MHz to 3 GHz frequency range; Part 1: 

Technical characteristics and methods of measurement. Emissions outside of this 

band shall comply with the limits specified in section 8.4 of ETSI EN 300 422-1 

V1.4.2 (2011-08). 

 (5) Frequency Stability 

FCC15.236 (f)(3) 

The frequency tolerance of the carrier signal shall be maintained within ±0.005% of 

the operating frequency over a temperature variation of −20 degrees to +50 degrees 

C at normal supply voltage, and for a variation in the primary supply voltage from 

85% to 115% of the rated supply voltage at a temperature of 20 degrees C. Battery 

operated equipment shall be tested using a new battery. 

(6) Conducted Emission Requirement 

FCC15.207 

For an intentional radiator that is designed to be connected to the public utility (AC) 

power line, the radio frequency voltage that is conducted back onto the AC power 

line on any frequency or frequencies within the band 150kHz to 30MHz shall not 

exceed the limits in the following table, as measured using a 50 μH/50 ohms line 

impedance stabilization network (LISN). Compliance with the provisions of this 

paragraph shall be based on the measurement of the radio frequency voltage between 

each power line and ground at the power terminal. The lower limit applies at the 

band edges. 

Frequency 

MHz 

Quasi Peak 

dBμV 

Average 

dBμV 

0.15 - 0.5 66-56  56-46  

0.5 - 5.0 56  46  

5.0 - 30.0 60  50  
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2.4  Labeling Requirement 

Each equipment for which a type acceptance application is filed on or after May 1,1981, 

shall bear an identification plate or label pursuant to §2.925（Identification of equipment） 

and §2.926（FCC identifier）.  

 

2.5  Measurement Uncertainty 

Where relevant, the following measurement uncertainty levels have been estimated 

for 

 tests performed on the EUT as specified in CISPR 16-4-2: 

Measurement Frequency Uncertainty 

Conducted emissions 9kHz ~ 30MHz 2.5dB(Mains) 

Conducted emission at 

telecommunication ports 
150kHz ~ 30MHz 

2.22dB(Voltage) 

2.88dB(Current) 

Radiated emissions 

30MHz ~ 1GHz 
3.90dB(30MHz≦f≦300MHz) 

3.95dB(300MHz＜f≦1GHz) 

Above 1GHz 
4.42dB(1GHz≦f≦18GHz) 

4.86dB(18GHz≦f≦40GHz) 

Effective Radiated Power 30MHz ~ 40GHz 

2.28dB(30MHz≦f≦300MHz) 

2.28dB(300MHz＜f≦1GHz) 

2.04dB(1GHz≦f≦40GHz) 

Conducted Measurement 9kHz ~ 40GHz 

0.78dB(9kHz≦f≦30MHz) 

0.78dB(30MHz＜f≦1GHz) 

0.86dB(1GHz≦f≦18GHz) 

0.74dB(18GHz≦f≦40GHz) 

Frequencies Tolerance 

(Ambient temperature & 

Supply voltage) 

9kHz ~ 40GHz 2.7×10
-6

 % (9kHz≦f≦40GHz) 

Occupied Bandwidth 9kHz ~ 40GHz 2.7×10
-8

 (9kHz≦f≦40GHz) 

Modulation Characteristics 9kHz ~ 1GHz 1.26×10
-3

 (9kHz≦f≦1GHz) 

This uncertainty represents an expanded uncertainty expressed at approximately the  

95% confidence level using a coverage factor of k=2. 
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3.  RF POWER OUTPUT MEASUREMENT 

3.1  Provision Applicable 

According to §2.1046, Measurements required: RF power output. 

 

According to §15.236(d)(1), In the bands allocated and assigned for broadcast television 

and in the 600 MHz service band: 50 mW EIRP.  

(maximum radiated power shall not exceed 50 milliwatts (EIRP)).  

 

According to §15.236(d)(2), In the 600 MHz guard band and the 600 MHz duplex gap: 

20 mW EIRP. 

(maximum radiated power shall not exceed 20 milliwatts (EIRP)).  

3.2  Measurement Procedure 

1. Setup the configuration per figure 1 for frequencies measured below 1 GHz 

respectively. 

2. For emission frequencies measured below 1 GHz, set the spectrum analyzer on a 100 

kHz resolution bandwidth respectively. 

3. The search antenna is to be raised and lowered over a range from 1 to 4 meters in 

horizontally polarized orientation. Position the highness when the highest value is 

indicated on spectrum analyzer, then change the orientation of EUT on test table over 

a range from 0。 to 360。with a speed as slow as possible, and keep the azimuth that 

highest emission is indicated on the spectrum analyzer. Vary the antenna position 

again and record the highest value as a final reading. A RF test receiver is also used to 

confirm emissions measured. 

4. Repeat step 3 until all frequencies need to be measured were complete.  

5. Repeat step 5 with search antenna in vertical polarized orientations.  

6. Check the three frequencies of highest emission with varying the placement of cables 

associated with EUT (if any) to obtain the worse case and record the result.   
 

Note:  

According to 12.7.2(d)(2) of ANSI C63.10-2013:  

 

E[dBμV/m] = EIRP[dBm] + 95.2, for d = 3 m. 

 

12.7.2(e) of ANSI C63.10-2013: 

     For conducted measurements below 1000 MHz, the field strength shall be computed as specified in item 

d), and then an additional 4.7 dB shall be added as an upper bound on the field strength that would be 

observed on a test range with a ground plane for frequencies between 30 MHz and 1000 MHz, or an 

additional 6 dB shall be added for frequencies below 30 MHz. 
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Figure 1 : Frequencies measured below 1 GHz configuration 

 

RF Test 

Receiver 

Search  

Antenna 
3m 

4m 

1m Turn 

Table 

EUT 

0.8m 

Antenna Tower 

Ground Plane 
 

 

3.3  Test Equipment 

Equipment Manufacturer  Model No. Calibration 

Date 

Next Cal. 

Date 

Test Receiver Rohde & Schwarz ESU40 2018/11/01 2019/10/31 

Spectrum  Analyzer R&S FSP40 2019/01/07 2020/01/06 

Loop Antenna EMCO 6512 2018/10/05 2019/10/04 

Bi-Log Antenna ETC MCTD 2786 2018/08/22 2019/08/21 

Biconical Antenna EMCO 3115 2018/10/15 2019/10/14 

Biconical Antenna EMCO 3117 2018/03/14 2019/03/13 

Log-periodic Antenna EMCO 3116 2018/12/05 2019/12/04 

Amplifier HP 8447D 2018/07/03 2019/07/02 

Spectrum  Analyzer HP 8449B 2018/10/09 2019/10/08 

Amplifier Keysight 83051A 2018/09/03 2019/09/02 

Attenuator Mini-Circuits BW-S10W2+ 2018/10/05 2019/10/04 
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3.4  Measuring Data  

3.4.1 RF Portion 

 
Site :Chamber #2 Date :2019-01-17 

Limit :16.989 DBM Ant. Pol. :HORIZONTAL 

EUT :Bodypack Transmitter Model :ATW-T1DE3 

Power Rating :DC3V Battery Temp. :17°C 

Engineer :Kazuma Ho Humi. :67 % 

Test Mode :Operation  

 

Freq 

 
MHz 

Reading 

 
dBμV 

Correction 
Factor 

dB 

Result 
 

dBm 

Limits 

 
dBm 

Over limit 

 
dB 

Detector 

482.6250 101.03 -101.82 -0.79 16.99 -17.78 Peak 
495.7750 101.86 -101.55 0.31 16.99 -16.68 Peak 
511.3750 102.47 -101.27 1.20 16.99 -15.79 Peak 

 
Note :  

1. Result = Reading + Corrected Factor 

2. Corrected Factor = Antenna Factor + Cable Loss - Amplifier Gain (if any)-EIRP Factor-2.15dB 

                  {EIRP Factor = -101.2dB (9kHz-30MHz) or -99.9dB (30MHz-1GHz)  

                                            or -95.2dB (1GHz Above)}                   

3. The margin value=Limit - Result 
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Site :Chamber #2 Date :2019-01-17 

Limit :16.989 DBM Ant. Pol. :VERTICAL 

EUT :Bodypack Transmitter Model :ATW-T1DE3 

Power Rating :DC3V Battery Temp. :17°C 

Engineer :Kazuma Ho Humi. :67 % 

Test Mode :Operation  

 

Freq 

 
MHz 

Reading 

 
dBμV 

Correction 
Factor 

dB 

Result 
 

dBm 

Limits 

 
dBm 

Over limit 

 
dB 

Detector 

482.6250 102.57 -101.82 0.75 16.99 -16.24 Peak 
495.7750 103.24 -101.55 1.69 16.99 -15.30 Peak 
511.3750 103.74 -101.27 2.47 16.99 -14.52 Peak 

 
Note :  

1. Result = Reading + Corrected Factor 

2. Corrected Factor = Antenna Factor + Cable Loss - Amplifier Gain (if any)-EIRP Factor-2.15dB 

                  {EIRP Factor = -101.2dB (9kHz-30MHz) or -99.9dB (30MHz-1GHz)  

                                            or -95.2dB (1GHz Above)}                   

3. The margin value=Limit - Result 
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4.  OCCUPIED BANDWIDTH OF EMISSION 

4.1  Provisions Applicable 

According to §2.1049,  

The occupied bandwidth, that is the frequency bandwidth such that, below its lower 

and above its upper frequency limits, the mean powers radiated are each equal to 0.5 

percent of the total mean power radiated by a given emission shall be measured under 

the following conditions as applicable: 

(e) Transmitters for use in the Radio Broadcast Services: 

(3) FM broadcast transmitter not used for multiplex operation—when modulated 85 

percent by a 15 kHz input signal. 

 

According to §15.236(f)(2), One or more adjacent 25 kHz segments within the assignable 

frequencies may be combined to form a channel whose maximum bandwidth shall not 

exceed 200 kHz. The operating bandwidth shall not exceed 200 kHz.. 

4.2  Measurement Method 

1. Check the calibration of the measuring instrument using either an internal calibrator or 

a known signal from an external generator. 

 

2. Position the EUT as shown in  figure 2, and Install new batteries in the EUT. Turn on 

the EUT ant set it to any one convenient frequency within its operating range. Set a 

reference level on the measuring instrument equal to the highest peak value. 

 

3. Apply a 15 kHz 85% modulation signal to EUT and measure the frequencies of the 

modulated signal from the EUT by using the 99% power OBW function of the 

spectrum analyzer. This is the occupied bandwidth specified. 

 

Figure 2 : Occupied bandwidth measurement configuration 
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EUT 
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4.3  Occupied Bandwidth Test Equipment 

Equipment Manufacturer  Model No. Calibration 

Date 

Next Cal. 

Date 

Communications 

Service Monitor 
AEROFLEX 2945B 2019/01/10 2020/01/09 

Spectrum Analyzer Rohde & Schwarz FSP40 2019/01/07 2020/01/06 

  



ETC Report No.: 19-01-RBF-014-02  Sheet 11 of 36 Sheets 

  FCC ID: JFZT1DE3 

Rev. 2.0 

4.4  Bandwidth Measured 

 

4.4.1  Input Level Derived 

 

Test Date :    Jan. 31, 2019      Temperature :  23 °C Humidity : 68 % 

 

RF Frequency (MHz) 99% Bandwidth (kHz) 

482.625 50.00 

495.775 49.60 

511.375 49.60 
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4.4.2  Occupied Bandwidth Plotted 

(1)482.625MHz 

 

 
 

(2)495.775MHz 
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(3)511.375MHz 
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5.  Emission Mask 

5.1  Provisions Applicable 

According to §15.236(g), Emissions within the band from one megahertz below to one 

megahertz above the carrier frequency shall comply with the emission mask in §8.3 of 

ETSI EN 300 422-1 V1.4.2 (2011-08), Electromagnetic compatibility and Radio 

spectrum Matters (ERM); Wireless microphones in the 25 MHz to 3 GHz frequency range; 

Part 1: Technical characteristics and methods of measurement. Emissions outside of this 

band shall comply with the limits specified in section 8.4 of ETSI EN 300 422-1 V1.4.2 

(2011-08). 

5.2  Measurement Procedure & Method 

1. Check the calibration of the measuring instrument using either an internal calibrator or 

a known signal from an external generator. 

 

2. Position the EUT as shown in  figure 3, and Install new batteries in the EUT. Turn on 

the EUT ant set it to any one convenient frequency within its operating range. Set a 

reference level on the measuring instrument equal to the highest peak value. 

 

3. Apply a 500Hz modulation signal to EUT and measure the frequencies of the 

modulated signal from the EUT where it is the specified number of dB below the 

reference level set in step 2. This is the occupied bandwidth specified. 

 

4. Declared Channel Bandwidth B: 200 kHz 

 

 

Figure 3 : Emission Mask measurement configuration 
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5.3  Emission Mask Test Equipment 

 

Equipment Manufacturer  Model No. Calibration Date Next Cal. Date 

Communications 

Service Monitor 
AEROFLEX 2945B 2019/01/10 2020/01/09 

Spectrum Analyzer Rohde & Schwarz FSP40 2019/01/07 2020/01/06 
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5.4 Emission Mask plots 

(1)482.625 MHz 
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(2)495.775 MHz 
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6.  Radiated Spurious Emission 

5.1  Provisions Applicable 

According to §15.236 (g), Emissions within the band from one megahertz below to one 

megahertz above the carrier frequency shall comply with the emission mask in §8.3 of 

ETSI EN 300 422-1 V1.4.2 (2011-08), Electromagnetic compatibility and Radio 

spectrum Matters (ERM); Wireless microphones in the 25 MHz to 3 GHz frequency range; 

Part 1: Technical characteristics and methods of measurement. Emissions outside of 

this band shall comply with the limits specified in section 8.4 of ETSI EN 300 422-1 

V1.4.2 (2011-08). 

6.2  Measurement Procedure 

1. Setup the configuration per figure 4 and 5 for frequencies measured below and above 1 

GHz respectively. 

2. For emission frequencies measured below and above 1 GHz, set the spectrum analyzer 

on a 100 kHz and 1 MHz resolution bandwidth respectively. 

3. The search antenna is to be raised and lowered over a range from 1 to 4 meters in 

horizontally polarized orientation. Position the highness when the highest value is 

indicated on spectrum analyzer, then change the orientation of EUT on test table over 

a range from 0。 to 360。with a speed as slow as possible, and keep the azimuth that 

highest emission is indicated on the spectrum analyzer. Vary the antenna position 

again and record the highest value as a final reading. A RF test receiver is also used to 

confirm emissions measured. 

4. Repeat step 3 until all frequencies need to be measured were complete.  

5. Repeat step 5 with search antenna in vertical polarized orientations.  

6. Check the three frequencies of highest emission with varying the placement of cables 

associated with EUT (if any) to obtain the worse case and record the result.   
 

Note:  

According to 12.7.2(d)(2) of ANSI C63.10-2013:  

 

E[dBμV/m] = EIRP[dBm] + 95.2, for d = 3 m. 

 

12.7.2(e) of ANSI C63.10-2013: 

For conducted measurements below 1000 MHz, the field strength shall be computed as specified in item 

d), and then an additional 4.7 dB shall be added as an upper bound on the field strength that would be 

observed on a test range with a ground plane for frequencies between 30 MHz and 1000 MHz, or an 

additional 6 dB shall be added for frequencies below 30 MHz. 
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Figure 4 : Frequencies measured below 1 GHz configuration 
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Figure 5 : Frequencies measured above 1 GHz configuration 
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6.3  Test Equipment 

Equipment Manufacturer  Model No. Calibration 

Date 

Next Cal. 

Date 

Test Receiver Rohde & Schwarz ESU40 2018/11/01 2019/10/31 

Spectrum  Analyzer R&S FSP40 2019/01/07 2020/01/06 

Loop Antenna EMCO 6512 2018/10/05 2019/10/04 

Bi-Log Antenna ETC MCTD 2786 2018/08/22 2019/08/21 

Biconical Antenna EMCO 3115 2018/10/15 2019/10/14 

Biconical Antenna EMCO 3117 2018/03/14 2019/03/13 

Log-periodic Antenna EMCO 3116 2018/12/05 2019/12/04 

Amplifier HP 8447D 2018/07/03 2019/07/02 

Spectrum  Analyzer HP 8449B 2018/10/09 2019/10/08 

Amplifier Keysight 83051A 2018/09/03 2019/09/02 

Attenuator Mini-Circuits BW-S10W2+ 2018/10/05 2019/10/04 

 

Table1：Measuring instrument setup in frequency band measured is as following : 

Frequency Band  

(MHz) 
Instrument Function 

Resolution 

bandwidth 

Video 

Bandwidth 

25 to 30 Spectrum Analyzer Peak 9kHz to 10kHz 9kHz to 10kHz 

30 to 1000 Spectrum Analyzer Peak 100kHz to 120kHz 100kHz to 120kHz 

Above 1000 Spectrum Analyzer Peak 1 MHz 1 MHz 

 

Table2：Limits for spurious emissions (Subclause 8.4.3) 

State Frequency 

 

47 MHz to 74 MHz 
87,5 MHz to 137 MHz 
174 MHz to 230 MHz 
470 MHz to 862 MHz 

Other Frequencies  
below 1 000 MHz 

Frequencies  
above 1 000 MHz 

Operation 4 nW (-54dBm) 250 nW (-36dBm) 1μW (-30dBm) 

Standby 2 nW (-57dBm) 2 nW (-57dBm) 20 nW(-47dBm) 
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6.4  Measuring Data 

6.4.1. Harmonic Frequencies 

 
Site :Chamber #2 Date :2019-01-17 

Limit :-30 DBM Ant. Pol. :HORIZONTAL 

EUT :Bodypack Transmitter Model :ATW-T1DE3 

Power Rating :DC3V Battery Temp. :17°C 

Engineer :Kazuma Ho Humi. :67 % 

Test Mode :Operation  

 

Freq 

 
MHz 

Reading 

 
dBμV 

Correction 
Factor 

dB 

Result 
 

dBm 

Limits 

 
dBm 

Over limit 

 
dB 

Detector 

1400.0000 49.49 -107.71 -58.22 -30.00 -28.22 Peak 
1750.0000 52.95 -105.70 -52.75 -30.00 -22.75 Peak 
1990.0000 48.15 -103.79 -55.64 -30.00 -25.64 Peak 
2970.0000 48.17 -100.60 -52.43 -30.00 -22.43 Peak 
3780.0000 46.53 -97.81 -51.28 -30.00 -21.28 Peak 
4630.0000 47.28 -96.30 -49.02 -30.00 -19.02 Peak 

 
Note :  

1. Result = Reading + Corrected Factor 

2. Corrected Factor = Antenna Factor + Cable Loss - Amplifier Gain (if any)-EIRP Factor-2.15dB 

                  {EIRP Factor = -101.2dB (9kHz-30MHz) or -99.9dB (30MHz-1GHz)  

or -95.2dB (1GHz Above)}                   

3. The margin value=Limit - Result 
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Site :Chamber #2 Date :2019-01-17 

Limit :-30 DBM Ant. Pol. :VERTICAL 

EUT :Bodypack Transmitter Model :ATW-T1DE3 

Power Rating :DC3V Battery Temp. :17°C 

Engineer :Kazuma Ho Humi. :67 % 

Test Mode :Operation  

 

Freq 

 
MHz 

Reading 

 
dBμV 

Correction 
Factor 

dB 

Result 
 

dBm 

Limits 

 
dBm 

Over limit 

 
dB 

Detector 

1770.0000 56.50 -105.55 -49.05 -30.00 -19.05 Peak 
2470.0000 60.12 -102.58 -42.46 -30.00 -12.46 Peak 
2800.0000 49.81 -101.29 -51.48 -30.00 -21.48 Peak 
3190.0000 49.71 -99.84 -50.13 -30.00 -20.13 Peak 
3860.0000 48.41 -97.52 -49.11 -30.00 -19.11 Peak 
4610.0000 47.96 -96.36 -48.40 -30.00 -18.40 Peak 

 
Note :  

1. Result = Reading + Corrected Factor 

2. Corrected Factor = Antenna Factor + Cable Loss - Amplifier Gain (if any)-EIRP Factor-2.15dB 

                  {EIRP Factor = -101.2dB (9kHz-30MHz) or -99.9dB (30MHz-1GHz)  

or -95.2dB (1GHz Above)}                   

3. The margin value=Limit - Result 
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6.4.2 Spurious Emissions frequencies below 1 GHz 

 
Site :Chamber #2 Date :2019-01-17 

Limit :-36 -54 DBM Ant. Pol. :HORIZONTAL 

EUT :Bodypack Transmitter Model :ATW-T1DE3 

Power Rating :DC3V Battery Temp. :17°C 

Engineer :Kazuma Ho Humi. :67 % 

Test Mode :Operation  

 

Freq 

 
MHz 

Reading 

 
dBμV 

Correction 
Factor 

dB 

Result 
 

dBm 

Limits 

 
dBm 

Over limit 

 
dB 

Detector 

291.9000 29.67 -105.01 -75.34 -36.00 -39.34 Peak 
373.3800 31.64 -103.62 -71.98 -36.00 -35.98 Peak 
443.2200 31.63 -102.57 -70.94 -36.00 -34.94 Peak 
586.7800 31.27 -100.20 -68.93 -54.00 -14.93 Peak 
813.7600 31.09 -95.80 -64.71 -54.00 -10.71 Peak 
897.1800 54.84 -94.46 -39.62 -36.00 -3.62 Peak 

 
Note :  

1. Result = Reading + Corrected Factor 

2. Corrected Factor = Antenna Factor + Cable Loss - Amplifier Gain (if any)-EIRP Factor-2.15dB 

                  {EIRP Factor = -101.2dB (9kHz-30MHz) or -99.9dB (30MHz-1GHz)  

or -95.2dB (1GHz Above)}                   

3. The margin value=Limit - Result 
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Site :Chamber #2 Date :2019-01-17 

Limit :-36 -54 DBM Ant. Pol. :VERTICAL 

EUT :Bodypack Transmitter Model :ATW-T1DE3 

Power Rating :DC3V Battery Temp. :17°C 

Engineer :Kazuma Ho Humi. :67 % 

Test Mode :Operation  

 

Freq 

 
MHz 

Reading 

 
dBμV 

Correction 
Factor 

dB 

Result 
 

dBm 

Limits 

 
dBm 

Over limit 

 
dB 

Detector 

336.5200 29.94 -104.42 -74.48 -36.00 -38.48 Peak 
394.7200 30.51 -103.31 -72.80 -36.00 -36.80 Peak 
441.2800 30.49 -102.61 -72.12 -36.00 -36.12 Peak 
666.3200 30.71 -98.06 -67.35 -54.00 -13.35 Peak 
813.7600 31.06 -95.80 -64.74 -54.00 -10.74 Peak 
967.0200 36.93 -92.35 -55.42 -36.00 -19.42 Peak 

 
Note :  

1. Result = Reading + Corrected Factor 

2. Corrected Factor = Antenna Factor + Cable Loss - Amplifier Gain (if any)-EIRP Factor-2.15dB 

                  {EIRP Factor = -101.2dB (9kHz-30MHz) or -99.9dB (30MHz-1GHz)  

or -95.2dB (1GHz Above)}                   

3. The margin value=Limit - Result 
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6.4.3 Spurious Emissions frequencies above 1 GHz 

 

Radiated emission frequencies above 1 GHz were too low to be measured with a pre-

amplifier of 35 dB. 
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7.  FREQUENCY STABILITY MEASUREMENT 

7.1  Provisions Applicable 

According to §2.1055, Measurements required: Frequency stability 

 

According to §15.236(f)(3), The frequency tolerance of the carrier signal shall be 

maintained within ±0.005% of the operating frequency over a temperature variation of 

−20 degrees to +50 degrees C at normal supply voltage, and for a variation in the primary 

supply voltage from 85% to 115% of the rated supply voltage at a temperature of 20 

degrees C. Battery operated equipment shall be tested using a new battery. 

7.2  Measurement Procedure 

 

A) Frequency stability versus  environmental temperature 

 

1. Setup the configuration per figure 6 for frequencies measured at an environmental 

chamber. 

 

2. Turn on EUT and set SA center frequency to the right frequency needs to be measured. 

Set SA RBW to 30 kHz, VBW to 100kHz and frequency span to 500 kHz. Then turn 

off the EUT. 

 

3. Set the temperature of chamber to 50℃. Allow sufficient time for the temperature of 

the chamber to stabilize. While maintaining a constant temperature inside  the chamber, 

turn the EUT on and measure the EUT operating frequency when the frequency has 

stablized. 

 

4. Repeat step 3 with a 10℃ decreased per stage until the lowest temperature -30℃ is 

measured, record all measurement frequencies. 

 

 

B) Frequency stability versus  input voltage 

 

1. Setup the configuration per figure 6 for frequencies measured at an environmental 

chamber set for a temperature of 25℃. 
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2. Set SA center frequency to the right frequency needs to be measured. Then set SA 

RBW to 30 kHz, VBW to 100kHz and frequency span to 500 kHz.  

 

3. Supply the EUT primary voltage with 85 and 115 percent of the nominal value and 

record the frequency. 

 

 

Figure 6 : Frequency stability measurement configuration 
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7.3  Test Equipment 

 

Equipment Manufacturer  Model No. Calibration Date Next Cal. Date 

Spectrum Analyzer Rohde & Schwarz FSP40 2019/01/07 2020/01/06 

Temperature Chamber ESPEC EFL-3 2018/07/26 2019/07/25 
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7.4  Measurement Data 

 

Test Date :  Jan. 31, 2019 Temperature :  26 °C Humidity : 68 % 

A. Tx Frequency 482.625MHz 
A1. Frequency stability versus environment temperature 
 

Reference Frequency : 482.625MHz   Limit：0.005% 

Environment Power Frequency measured with time elapsed 

Temperature Supplied Startup 2 minute 5 minute 10 minute 

(°C) (Vdc) (MHz) (%) (MHz) (%) (MHz) (%) (MHz) (%) 

50  482.6236 -0.00029  482.6238 -0.00025  482.6239 -0.00023  482.6240 -0.00021  

40  482.6243 -0.00015  482.6244 -0.00012  482.6244 -0.00012  482.6246 -0.00008  

30  482.6244 -0.00012  482.6245 -0.00010  482.6245 -0.00010  482.6250 0.00000  

20 3.0 482.6250 0.00000  482.6250 0.00000  482.6250 0.00000  482.6250 0.00000  

10  482.6253 0.00006  482.6254 0.00008  482.6253 0.00006  482.6252 0.00004  

0  482.6257 0.00015  482.6257 0.00015  482.6258 0.00017  482.6256 0.00012  

-10  482.6255 0.00010  482.6257 0.00015  482.6256 0.00012  482.6254 0.00008  

-20  482.6253 0.00006  482.6255 0.00010  482.6252 0.00004  482.6252 0.00004  

 
A2. Frequency stability versus supplied voltage 

 

Reference Frequency : 482.625MHz Limit：0.005% 

Environment 

Temperature 

(℃) 

Power 

Supplied  

(Vac) 

(MHz) (%) 

20 3.45 482.6243  -0.00015  

20 2.55 482.6255  0.00010  

20 3.45 482.6122 0.00207 
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B. Tx Frequency 495.775MHz 
B1. Frequency stability versus environment temperature 
 

Reference Frequency : 495.775MHz   Limit：0.005% 

Environment Power Frequency measured with time elapsed 

Temperature Supplied Startup 2 minute 5 minute 10 minute 

(°C) (Vdc) (MHz) (%) (MHz) (%) (MHz) (%) (MHz) (%) 

50  495.7735  -0.00030  495.7736  -0.00028  495.7741  -0.00018  495.7744  -0.00012  

40  495.7741  -0.00018  495.7742  -0.00016  495.7744  -0.00012  495.7746  -0.00008  

30  495.7745  -0.00010  495.7746  -0.00008  495.7748  -0.00004  495.7748  -0.00004  

20 3.0 495.7750  0.00000  495.7750  0.00000  495.7750  0.00000  495.7750  0.00000  

10  495.7757  0.00014  495.7755  0.00010  495.7753  0.00006  495.7754  0.00008  

0  495.7751  0.00002  495.7749  -0.00002  495.7747  -0.00006  495.7746  -0.00008  

-10  495.7759  0.00018  495.7756  0.00012  495.7754  0.00008  495.7753  0.00006  

-20  495.7753  0.00006  495.7752  0.00004  495.7755  0.00010  495.7753  0.00006  

 
B2. Frequency stability versus supplied voltage 

 

Reference Frequency : 495.775MHz Limit：0.005% 

Environment 

Temperature 

(℃) 

Power 

Supplied  

(Vac) 

(MHz) (%) 

20 3.45 495.7746  -0.00008  

20 2.55 495.7753  0.00006  

20 3.45 482.6122 0.00207 
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C. Tx Frequency 511.375MHz 
C1. Frequency stability versus environment temperature 
 

Reference Frequency : 511.375MHz   Limit：0.005% 

Environment Power Frequency measured with time elapsed 

Temperature Supplied Startup 2 minute 5 minute 10 minute 

(°C) (Vdc) (MHz) (%) (MHz) (%) (MHz) (%) (MHz) (%) 

50  511.3743  -0.00014  511.3742  -0.00016  511.3744  -0.00012  511.3745  -0.00010  

40  511.3739  -0.00022  511.3740  -0.00020  511.3741  -0.00018  511.3743  -0.00014  

30  511.3753  0.00006  511.3754  0.00008  511.3754  0.00008  511.3751  0.00002  

20 3.0 511.3755  0.00010  511.3753  0.00006  511.3752  0.00004  511.3749  -0.00002  

10  511.3751  0.00002  511.3752  0.00004  511.3752  0.00004  511.3751  0.00002  

0  511.3752  0.00004  511.3754  0.00008  511.3756  0.00012  511.3758  0.00016  

-10  511.3752  0.00004  511.3749  -0.00002  511.3748  -0.00004  511.3746  -0.00008  

-20  511.3751  0.00002  511.3753  0.00006  511.3751  0.00002  511.3753  0.00006  

 
C2. Frequency stability versus supplied voltage 

 

Reference Frequency : 511.375MHz Limit：0.005% 

Environment 

Temperature 

(℃) 

Power 

Supplied  

(Vac) 

(MHz) (%) 

20 3.45 511.3749 -0.00002 

20 2.55 511.3755 0.00010 

20 3.45 511.3755 0.00010 
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8  CONDUCTED EMISSION MEASUREMENT 

8.1  Standard Applicable 

This EUT is excused from investigation of conducted emission, for it is powered by DC 

battery only. According to §15.207 (d), measurements to demonstrate compliance with 

the conducted limits are not required for devices which only employ battery power for 

operation and which do not operate from the AC power lines or contain provisions for 

operation while connected to the AC power lines. 

 

.




