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SECTION 1 

REPORT SUMMARY 

Radio Testing of the  
SRT Marine Technology Ltd AtoN Express 

In accordance with IEC 62320 
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1.1 INTRODUCTION 
 
 
The information contained in this report is intended to show the verification of Radio Testing of 
the SRT Marine Technology Ltd AtoN Express to the requirements of IEC 62320. 
 

Objective To perform Radio Testing to determine the Equipment 
Under Test's (EUT’s) compliance with the Test 
Specification, for the series of tests carried out. 

Manufacturer SRT Marine Technology Ltd 

Model Number(s) AtoN Express 

Serial Number(s) #4 

Number of Samples Tested 1 

Test Specification/Issue/Date IEC 62320 (2008) 

Incoming Release  
Date 

Application Form 
11 April 2014 

Disposal  
Reference Number 
Date 

Held Pending Disposal 
Not Applicable 
Not Applicable 

Order Number 
Date 

POR004373 
19 December 2013 

Start of Test 9 May 2014 

Finish of Test 15 May 2014 

Name of Engineer(s) M Russell 
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1.2 BRIEF SUMMARY OF RESULTS  
 
 
A brief summary of the tests carried out in accordance with IEC 62320 is shown below. 
 

Section Spec Clause Test Description Result Comments/Base Standard 

Transmit 

2.1 7.1.1.1 Frequency Error Pass  

2.2 7.1.1.2 Carrier Power Pass  

2.3 7.1.1.3 Modulation Spectrum Slotted Transmission Pass  

2.4 7.1.1.4 Transmitter Test Sequence and Modulation Accuracy Pass  

2.5 7.1.1.5 Transmitter Output Power Versus Time Function (FATDMA and RATDMA) Pass  

2.6 7.1.3.2 Spurious Emissions from the Transmitter Pass  
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1.3 APPLICATION FORM 
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1.4 PRODUCT INFORMATION 

1.4.1 Technical Description 

The Equipment Under Test (EUT) was a SRT Marine Technology Ltd AtoN Express as shown in 
the photograph below. A full technical description can be found in the manufacturer’s 
documentation. 
 

 
 

Equipment Under Test 
 
 



  
 

Document 75925174 Report 01 Issue 1 Page 9 of 41 
 

COMMERCIAL-IN-CONFIDENCE 

COMMERCIAL-IN-CONFIDENCE 

1.5 DEVIATIONS FROM THE STANDARD 
 
 
No deviations from the applicable test standard were made during testing. 
 
 

1.6 MODIFICATION RECORD  
 
 

Modification 
State 

Description of Modification still fitted to EUT 
Modification  
Fitted By 

Date Modification 
Fitted 

Serial Number: #4 

0 As supplied by manufacturer. N/A N/A 

1 

Changed (via serial interface) the non-volatile 
setting “modamp” from 350 to 348, reducing the 
modulation amplitude to avoid failures during the 
modulation accuracy test (Test Signal #2) 

M Russell 12/05/2014 

 
The table above details modifications made to the EUT during the test programme. The 
modifications incorporated during each test are recorded on the appropriate test pages. 
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SECTION 2 

TEST DETAILS 

Radio Testing of the  
SRT Marine Technology Ltd AtoN Express 

In accordance with IEC 62320 
  



  
 

Document 75925174 Report 01 Issue 1 Page 11 of 41 
 

COMMERCIAL-IN-CONFIDENCE 

COMMERCIAL-IN-CONFIDENCE 

2.1 FREQUENCY ERROR 

2.1.1 Specification Reference 

IEC 62320, Clause 7.1.1.1 

2.1.2 Equipment Under Test and Modification State 

AtoN Express S/N: #4 - Modification State 1 

2.1.3 Date of Test  

14 May 2014 & 15 May 2014  

2.1.4 Test Equipment Used 

The major items of test equipment used for the above tests are identified in Section 3.1. 

2.1.5 Environmental Conditions 

Ambient Temperature 22.7 - 25.5C  
Relative Humidity 31.7 - 41.8%  

2.1.6 Test Results 

Maximum rated output power – 2 W 
 

Test Conditions Frequency Error (kHz) 

156.025 MHz 162.025 MHz 

Tnom(+22.7°C) Vnom(3.7 V DC) -0.354 -0.38 

Tmin(-20.0°C) Vmin(3.66 V DC) 0.346 0.353 

Tmax(+55.0°C) Vmax(4.1 V DC) -0.374 -0.437 

Maximum frequency error (Hz) -374 -437 

 
Limit Clause 7.1.1.1.3 
 
The frequency error shall not exceed ± 0.5 kHz, under normal test conditions and ± 1 kHz under 
extreme test conditions. 
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2.2 CARRIER POWER 

2.2.1 Specification Reference 

IEC 62320, Clause 7.1.1.2 

2.2.2 Equipment Under Test and Modification State 

AtoN Express S/N: #4 - Modification State 1 

2.2.3 Date of Test  

9 May 2014 & 14 May 2014  

2.2.4 Test Equipment Used 

The major items of test equipment used for the above tests are identified in Section 3.1. 

2.2.5 Environmental Conditions 

Ambient Temperature 23.8 - 28.3C  
Relative Humidity 36.3%  

2.2.6 Test Results 

Maximum Rated output power – 2 W 
 

Test Conditions Transmitter Power (W) 

156.025 MHz 162.025 MHz 

Tnom(+23.8 °C) Vnom(3.7 V DC) 2.415 2.404 

Tmin(-20.0°C) Vmin(3.66 V DC) 2.449 2.460 

Tmax(+55.0°C) Vmax(4.1 V DC) 2.079 2.079 

Maximum Variation at normal conditions (dB) +0.83 +0.81 

Maximum Variation at extreme conditions (dB) +0.89 +0.91 

 
Limit Clause 7.1.1.2.3 
 
Pc shall be within ± 1.5 dB of the rated nominal power under normal conditions and within ± 3 
dB of the rated nominal power under extreme conditions. 
 
Mod state 0: Ambient measurements Mod state 1: Extreme measurements 



  
 

Document 75925174 Report 01 Issue 1 Page 13 of 41 
 

COMMERCIAL-IN-CONFIDENCE 

COMMERCIAL-IN-CONFIDENCE 

2.3 MODULATION SPECTRUM SLOTTED TRANSMISSION 

2.3.1 Specification Reference 

IEC 62320, Clause 7.1.1.3 

2.3.2 Equipment Under Test and Modification State 

AtoN Express S/N: #4 - Modification State 0 

2.3.3 Date of Test  

9 May 2014  

2.3.4 Test Equipment Used 

The major items of test equipment used for the above tests are identified in Section 3.1. 

2.3.5 Environmental Conditions 

Ambient Temperature 23.8C  
Relative Humidity 36.3%  

2.3.6 Test Results 

3.7 V DC Supply 
 
156.025 MHz 
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162.025 MHz 
 

 
 
Limit Clause 7.1.1.3.3 
 
The spectrum for slotted transmission shall be within the emission mask as follows: 
 
•  In the region between the carrier and ± 10 kHz removed from the carrier, the modulation and 

transient sidebands shall be below 0 dBc 
 
•  At 10 kHz removed from the carrier, the modulation and transient sidebands shall be below  

-25 dBc 
 
•  At 25 kHz to ± 62.5 kHz removed from the carrier, the modulation and transient sidebands 

shall be below the lower value of –60 dBc or -30 dBm 
 
• In the region between ± 10 kHz and ± 25 kHz removed from the carrier, the modulation and 

transient sidebands shall be below a line specified between these two points. 
 
The reference level for the measurement shall be the carrier power (conducted) recorded for the  
appropriate test frequency in 7.1.1.2. 
 
Also, please refer to the mask shown in figure 10 of the specification. 
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2.4 TRANSMITTER TEST SEQUENCE AND MODULATION ACCURACY 

2.4.1 Specification Reference 

IEC 62320, Clause 7.1.1.4 

2.4.2 Equipment Under Test and Modification State 

AtoN Express S/N: #4 - Modification State 1 

2.4.3 Date of Test  

12 May 2014 & 14 May 2014  

2.4.4 Test Equipment Used 

The major items of test equipment used for the above tests are identified in Section 3.1. 

2.4.5 Environmental Conditions 

Ambient Temperature 23.5C  
Relative Humidity 38.9%  
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2.4.6 Test Results 

3.7 V DC Supply 
 
156.025 MHz 
 
23.5 °C, 3.7 V DC 
 
Test Signal Number 1 
 

 
 

 
 

Ref  0 Hz Att  30 dB

CLRWR

 A 

LVL
TRG

1 AP

IFB 300 kHz

Center 156.02488 MHz 2.202 ms/

AQT 22.016 ms

EXT

 

SGL 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        5.709 kHz
            -peak       -2.529 kHz
            peak/2      4.119 kHz
            RMS          1.357 kHz

 Carrier Offset         16.741 Hz 
 Carrier Power           27.47 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate           31.25 kHz
 Record Length             689    
 Demod Bandwidth            25 kHz

LIMIT CHECK   PASS

T1

62320A1

62320A2

62320B1

62320B2

Date: 12.MAY.2014  15:06:28

Ref  0 Hz Att  30 dB

CLRWR

 A 

LVL
TRG

1 AP

IFB 300 kHz

SGL

Center 156.02488 MHz 502.4 µs/

AQT 5.024 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        4.735 kHz
            -peak       -2.522 kHz
            peak/2      3.628 kHz
            RMS          1.750 kHz

 Carrier Offset         332.01 Hz 
 Carrier Power           27.19 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate           31.25 kHz
 Record Length             158    
 Demod Bandwidth            25 kHz

LIMIT CHECK   PASS

T1

62320A1

62320A2

62320B1

62320B2

Date: 12.MAY.2014  15:06:56
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Test Signal Number 2 
 

 
 

 
 
 
 
 
 
 

  

Ref  0 Hz Att  30 dB

CLRWR

 A 

LVL
TRG

1 AP

IFB 300 kHz

SGL

Center 156.024955 MHz 2.202 ms/

AQT 22.016 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        3.813 kHz
            -peak       -2.607 kHz
            peak/2      3.210 kHz
            RMS          2.083 kHz

 Carrier Offset        -12.051 Hz 
 Carrier Power           27.25 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate           31.25 kHz
 Record Length             689    
 Demod Bandwidth            25 kHz

1

Marker 1 [T1 ]

     2.389102295 kHz
       10.016000 ms 

LIMIT CHECK   PASS

T1

62320F1

62320E2

62320E1

62320F2

Date: 12.MAY.2014  14:34:13

Ref  0 Hz Att  30 dB

CLRWR

 A 

LVL
TRG

1 AP

IFB 300 kHz

SGL

Center 156.024955 MHz 502.4 µs/

AQT 5.024 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        2.418 kHz
            -peak       -2.568 kHz
            peak/2      2.493 kHz
            RMS          1.839 kHz

 Carrier Offset         265.86 Hz 
 Carrier Power           26.86 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate           31.25 kHz
 Record Length             158    
 Demod Bandwidth            25 kHz

1

Marker 1 [T1 ]

     2.274562988 kHz
        5.024000 ms 

LIMIT CHECK   PASS

T1

62320F1

62320E2

62320E1

62320F2

Date: 12.MAY.2014  14:39:52
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162.025 MHz 
 
Test Signal Number 1 
 

 
 

 
 
 
 
 
 
 

  

Ref  0 Hz Att  30 dB

CLRWR

 A 

LVL
TRG

1 AP

IFB 300 kHz

Center 162.02492 MHz 2.202 ms/

AQT 22.016 ms

EXT

 

SGL 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        2.469 kHz
            -peak       -2.514 kHz
            peak/2      2.492 kHz
            RMS          1.353 kHz

 Carrier Offset        -18.212 Hz 
 Carrier Power           27.26 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate           31.25 kHz
 Record Length             689    
 Demod Bandwidth            25 kHz

LIMIT CHECK   PASS

T1

62320A1

62320A2

62320B1

62320B2

Date: 12.MAY.2014  15:01:42

Ref  0 Hz Att  30 dB

CLRWR

 A 

LVL
TRG

1 AP

IFB 300 kHz

SGL

Center 162.02492 MHz 502.4 µs/

AQT 5.024 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        2.469 kHz
            -peak       -2.486 kHz
            peak/2      2.478 kHz
            RMS          1.456 kHz

 Carrier Offset        -11.650 Hz 
 Carrier Power           27.23 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate           31.25 kHz
 Record Length             158    
 Demod Bandwidth            25 kHz

LIMIT CHECK   PASS

T1

62320A1

62320A2

62320B1

62320B2

Date: 12.MAY.2014  15:03:59
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Test Signal Number 2 
 

 
 

 
 
 
 
 

  

Ref  0 Hz Att  30 dB

CLRWR

 A 

LVL
TRG

SGL

1 AP

Center 162.02496 MHz 2.202 ms/

IFB 300 kHz

AQT 22.016 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        2.436 kHz
            -peak       -2.587 kHz
            peak/2      2.511 kHz
            RMS          2.082 kHz

 Carrier Offset        -8.3658 Hz 
 Carrier Power           27.33 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate           31.25 kHz
 Record Length             689    
 Demod Bandwidth            25 kHz

LIMIT CHECK   PASS

T1

62320F1

62320E2

62320E1

62320F2

Date: 12.MAY.2014  14:48:14

Ref  0 Hz Att  30 dB

CLRWR

 A 

LVL
TRG

SGL

1 AP

IFB 300 kHz

Center 162.02496 MHz 502.4 µs/

AQT 5.024 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        3.402 kHz
            -peak       -2.686 kHz
            peak/2      3.044 kHz
            RMS          1.883 kHz

 Carrier Offset         291.46 Hz 
 Carrier Power           27.26 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate           31.25 kHz
 Record Length             158    
 Demod Bandwidth            25 kHz

LIMIT CHECK   PASS

T1

62320F1

62320E2

62320E1

62320F2

Date: 12.MAY.2014  14:58:24



  
 

Document 75925174 Report 01 Issue 1 Page 20 of 41 
 

COMMERCIAL-IN-CONFIDENCE 

COMMERCIAL-IN-CONFIDENCE 

-20.0°C, 3.66 V DC 
 
156.025 MHz 
 
Test Signal Number 1 
 
 

 
 

 
  

Ref  0 Hz Att  10 dB*

CLRWR

 A 

TRG
LVL

Center 156.02537 MHz 2.202 ms/

IFB 200 kHz

AQT 22.016 ms

EXT

 

 SGL

1 SA

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        7.938 kHz
            -peak       -11.01 kHz
            peak/2      9.475 kHz
            RMS          1.719 kHz

 Carrier Offset         2.5197 Hz 
 Carrier Power           33.95 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate          15.625 kHz
 Record Length             345    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320C1

62320C2

62320D1

62320D2

Date: 14.MAY.2014  16:44:12

Ref  0 Hz Att  10 dB*

CLRWR

 A 

TRG
LVL

IFB 200 kHz

SGL

1 SA

Center 156.02537 MHz 505.6 µs/

AQT 5.056 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.279 kHz
            -peak       -11.33 kHz
            peak/2      9.804 kHz
            RMS          2.750 kHz

 Carrier Offset         311.48 Hz 
 Carrier Power           33.96 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate          15.625 kHz
 Record Length              80    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320C1

62320C2

62320D1

62320D2

Date: 14.MAY.2014  16:44:40
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Test Signal Number 2 
 
 

 
 

 
  

Ref  0 Hz Att  10 dB*

CLRWR

 A 

TRG
LVL

1 SA

IFB 200 kHz

SGL

Center 156.02538 MHz 2.202 ms/

AQT 22.016 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        7.929 kHz
            -peak       -10.69 kHz
            peak/2      9.309 kHz
            RMS          2.261 kHz

 Carrier Offset         976.72 mHz
 Carrier Power           33.92 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate          15.625 kHz
 Record Length             345    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320G1

62320G2

62320H1

62320H2

Date: 14.MAY.2014  16:51:44

Ref  0 Hz Att  10 dB*

CLRWR

 A 

TRG
LVL

1 SA

IFB 200 kHz

Center 156.02538 MHz 505.6 µs/

AQT 5.056 ms

EXT

 

 SGL

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.283 kHz
            -peak       -10.80 kHz
            peak/2      9.540 kHz
            RMS          4.745 kHz

 Carrier Offset         322.73 Hz 
 Carrier Power           33.94 dBm
 Modulation Frequency  5.88490 kHz
 Sampling Rate          15.625 kHz
 Record Length              80    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320G1

62320G2

62320H1

62320H2

Date: 14.MAY.2014  16:51:28
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162.025 MHz 
 
Test Signal Number 1 
 
 

 
 

 
  

Ref  0 Hz Att  10 dB*

CLRWR

 A 

TRG
LVL

1 SA

SGL

Center 162.02537 MHz 2.202 ms/

IFB 200 kHz

AQT 22.016 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.017 kHz
            -peak       -10.74 kHz
            peak/2      9.380 kHz
            RMS          1.667 kHz

 Carrier Offset         1.2935 Hz 
 Carrier Power           33.83 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate          15.625 kHz
 Record Length             345    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320C1

62320C2

62320D1

62320D2

Date: 14.MAY.2014  16:47:12

Ref  0 Hz Att  10 dB*

CLRWR

 A 

TRG
LVL

1 SA

Center 162.0255 MHz 505.6 µs/

IFB 200 kHz

AQT 5.056 ms

EXT

 

 SGL

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.366 kHz
            -peak       -11.23 kHz
            peak/2      9.797 kHz
            RMS          4.831 kHz

 Carrier Offset         188.64 Hz 
 Carrier Power           33.89 dBm
 Modulation Frequency  5.83225 kHz
 Sampling Rate          15.625 kHz
 Record Length              80    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320C1

62320C2

62320D1

62320D2

Date: 14.MAY.2014  16:46:18
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Test Signal Number 2 
 
 

 
 

 

Ref  0 Hz Att  10 dB*

CLRWR

 A 

TRG
LVL

1 SA

SGL

Center 162.02539 MHz 2.202 ms/

IFB 200 kHz

AQT 22.016 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        7.767 kHz
            -peak       -10.84 kHz
            peak/2      9.303 kHz
            RMS          2.316 kHz

 Carrier Offset        -961.86 mHz
 Carrier Power           33.89 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate          15.625 kHz
 Record Length             345    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320G1

62320G2

62320H1

62320H2

Date: 14.MAY.2014  16:48:19

Ref  0 Hz Att  10 dB*

CLRWR

 A 

TRG
LVL

1 SA

SGL

IFB 200 kHz

Center 162.02539 MHz 505.6 µs/

AQT 5.056 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.231 kHz
            -peak       -11.30 kHz
            peak/2      9.764 kHz
            RMS          2.869 kHz

 Carrier Offset         296.71 Hz 
 Carrier Power           33.89 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate          15.625 kHz
 Record Length              80    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320G1

62320G2

62320H1

62320H2

Date: 14.MAY.2014  16:48:50
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+55.0°C, 4.1 V DC 
 
156.025 MHz 
 
Test Signal Number 1 
 
 

 
 

 
  

Ref  0 Hz

 A 

TRG
LVL

CLRWR

Att  10 dB*

IFB 200 kHz

SGL

Center 156.02466 MHz 2.202 ms/

AQT 22.016 ms

EXT

 

 

1 SA

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.387 kHz
            -peak       -11.23 kHz
            peak/2      9.807 kHz
            RMS          1.655 kHz

 Carrier Offset        -7.8534 Hz 
 Carrier Power           33.02 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate          15.625 kHz
 Record Length             345    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS

62320C2

62320D162320C1

62320D2

Date: 14.MAY.2014  13:09:21

Ref  0 Hz

 A 

TRG
LVL

CLRWR

Att  10 dB*

IFB 200 kHz

SGL

1 SA

Center 156.02466 MHz 505.6 µs/

AQT 5.056 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.267 kHz
            -peak       -11.12 kHz
            peak/2      9.693 kHz
            RMS          2.656 kHz

 Carrier Offset         333.92 Hz 
 Carrier Power           33.04 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate          15.625 kHz
 Record Length              80    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS

62320C2

62320D162320C1

62320D2

Date: 14.MAY.2014  13:10:04
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Test Signal Number 2 
 
 

 
 

 
  

Ref  0 Hz

 A 

TRG
LVL

CLRWR

Att  10 dB*

1 SA

SGL

Center 156.02473 MHz 2.202 ms/

IFB 200 kHz

AQT 22.016 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.431 kHz
            -peak       -11.28 kHz
            peak/2      9.858 kHz
            RMS          2.288 kHz

 Carrier Offset         2.2959 Hz 
 Carrier Power           33.05 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate          15.625 kHz
 Record Length             345    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320G1

62320G2

62320H1

62320H2

Date: 14.MAY.2014  13:51:48

Ref  0 Hz

 A 

TRG
LVL

CLRWR

Att  10 dB*

1 SA

SGL

Center 156.02499 MHz 505.6 µs/

IFB 200 kHz

AQT 5.056 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.357 kHz
            -peak       -11.26 kHz
            peak/2      9.806 kHz
            RMS          4.838 kHz

 Carrier Offset         6.4972 Hz 
 Carrier Power           33.09 dBm
 Modulation Frequency  5.83101 kHz
 Sampling Rate          15.625 kHz
 Record Length              80    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320G1

62320G2

62320H1

62320H2

Date: 14.MAY.2014  13:51:04
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162.025 MHz 
 
Test Signal Number 1 
 
 

 
 

 
  

Ref  0 Hz

 A 

TRG
LVL

CLRWR

Att  10 dB*

SGL

IFB 200 kHz

1 SA

Center 162.02499 MHz 2.202 ms/

AQT 22.016 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.438 kHz
            -peak       -11.32 kHz
            peak/2      9.877 kHz
            RMS          1.703 kHz

 Carrier Offset        -335.61 Hz 
 Carrier Power           33.05 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate          15.625 kHz
 Record Length             345    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS

62320C2

62320D162320C1

62320D2

Date: 14.MAY.2014  13:12:05

Ref  0 Hz

 A 

TRG
LVL

CLRWR

Att  10 dB*

SGL

Center 162.02499 MHz 505.6 µs/

IFB 200 kHz

AQT 5.056 ms

EXT

 

 

1 SA

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.390 kHz
            -peak       -11.31 kHz
            peak/2      9.849 kHz
            RMS          4.866 kHz

 Carrier Offset        -4.8571 Hz 
 Carrier Power           33.11 dBm
 Modulation Frequency  5.82450 kHz
 Sampling Rate          15.625 kHz
 Record Length              80    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS

62320C2

62320D162320C1

62320D2

Date: 14.MAY.2014  13:11:45
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Test Signal Number 2 
 
 

 
 

 
  

Ref  0 Hz

 A 

TRG
LVL

CLRWR

Att  10 dB*

1 SA

IFB 200 kHz

Center 162.02486 MHz 2.202 ms/

AQT 22.016 ms

EXT

 

 SGL

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        2.387 kHz
            -peak       -8.712 kHz
            peak/2      5.549 kHz
            RMS          2.286 kHz

 Carrier Offset        -131.41 Hz 
 Carrier Power           33.23 dBm
 Modulation Frequency      --- Hz 
 Sampling Rate          15.625 kHz
 Record Length             345    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320G1

62320G2

62320H1

62320H2

Date: 14.MAY.2014  13:42:07

Ref  0 Hz

 A 

TRG
LVL

CLRWR

Att  10 dB*

1 SA

IFB 200 kHz

SGL

Center 162.02486 MHz 505.6 µs/

AQT 5.056 ms

EXT

 

 

-4k

-3k

-2k

-1k

0

1k

2k

3k

4k

 Frequency Modulation Summary

 Coupling   DC
 Deviation  +peak        8.252 kHz
            -peak       -11.32 kHz
            peak/2      9.788 kHz
            RMS          4.751 kHz

 Carrier Offset         197.45 Hz 
 Carrier Power           33.24 dBm
 Modulation Frequency  5.87973 kHz
 Sampling Rate          15.625 kHz
 Record Length              80    
 Demod Bandwidth          12.5 kHz

LIMIT CHECK   PASS62320G1

62320G2

62320H1

62320H2

Date: 14.MAY.2014  13:42:49
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Limit Clause 7.1.1.4.3 
 
In each case, verify that the training sequence begins with ‘0‘. 
 
Peak frequency deviation at various points within the data frame shall comply with Table 17.  
These limits apply to both the positive and negative modulation peaks.  Bit 0 is defined as the 
first bit of the training sequence. 
 

Measurement period from centre to centre 
of each bit 

Test Signal 1 Test Signal 2 

Normal Extreme Normal Extreme 

Bit 0 to bit 1 <  3400 Hz 

Bit 2 to bit 3 2400 Hz ± 480 Hz 

Bit 4 to bit 31 
2400 Hz 

±240 Hz 

2 400 Hz 

±480 Hz 

2 400 Hz 

±240 Hz 

2 400 Hz 

±480 Hz 

Bit 32 to bit 199 
1740 Hz  

± 175 Hz 

1 740 Hz 

±350 Hz 

2 400 Hz 

±240 Hz 

2 400 Hz 

±480 Hz 

 
Note: For Test Signal 2, at the end of the start flag there is the following bit pattern: 101, in this 
case, the modulation is held to the limits for Test Signal 1, this performance requirement is 
driven by ITU R M.1371 4, Table 5 but not reflected in the Limit Clause, 7.1.4.3, of IEC 62320-2. 
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2.5 TRANSMITTER OUTPUT POWER VERSUS TIME FUNCTION (FATDMA AND RATDMA) 

2.5.1 Specification Reference 

IEC 62320, Clause 7.1.1.5 

2.5.2 Equipment Under Test and Modification State 

AtoN Express S/N: #4 - Modification State 0 

2.5.3 Date of Test  

9 May 2014  

2.5.4 Test Equipment Used 

The major items of test equipment used for the above tests are identified in Section 3.1. 

2.5.5 Environmental Conditions 

Ambient Temperature 23.8C  
Relative Humidity 36.3%  
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2.5.6 Test Results 

3.7 V DC Supply 
 
Plots 
 
156.025 MHz 
 
 

 
 

 
 

Offset  30.8 dB

CLRWR

 A 

LVL

Att  30 dBRef  33.8 dBm

TRG
*1 SA

*

Center 156.025 MHz 2.75 ms/

3DB

RBW 1 MHz

VBW 1 MHz

SWT 27.5 ms

EXT

 

 SGL

-50

-40

-30

-20

-10

0

10

20

30

40 LIMIT CHECK   PASS

POS 33.8 dBm

62320PT1

62320PT2

Date: 9.MAY.2014  10:35:59

Offset  30.8 dB

CLRWR

 A 

LVL

Att  30 dBRef  33.8 dBm

TRG
*1 SA

*

3DB

RBW 1 MHz

VBW 1 MHz

Center 156.025 MHz 300 µs/

SWT 3 ms

EXT

 

 SGL

-50

-40

-30

-20

-10

0

10

20

30

40 LIMIT CHECK   PASS

POS 33.8 dBm

62320PT1

62320PT2

Date: 9.MAY.2014  10:54:04
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162.025 MHz 
 
 

 
 

Offset  30.8 dB

CLRWR

 A 

LVL

Att  30 dBRef  33.8 dBm

TRG
*1 SA

*

3DB

RBW 1 MHz

VBW 1 MHz

Center 156.025 MHz 300 µs/

SWT 3 ms

EXT

 

 SGL

-50

-40

-30

-20

-10

0

10

20

30

40 LIMIT CHECK   PASS

POS 33.8 dBm

62320PT1

62320PT2

Date: 9.MAY.2014  10:56:18

Offset  30.8 dB

CLRWR

 A 

LVL

3DB

RBW 1 MHz

* VBW 1 MHz

Att  30 dBRef  33.8 dBm

TRG

Center 162.025 MHz 2.75 ms/

SWT 27.5 ms

EXT

 

*1 SA

 SGL

-50

-40

-30

-20

-10

0

10

20

30

40 LIMIT CHECK   PASS

POS 33.8 dBm

62320PT1

62320PT2

Date: 9.MAY.2014  10:35:14
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Limit Clause 7.1.1.5.3 
 
The transmitter power shall remain within the mask shown in figure 12 of the specification and  
associated timings given in table 18 of the specification. 
 
 

Offset  30.8 dB

CLRWR

 A 

LVL

Att  30 dBRef  33.8 dBm

TRG
*1 SA

*

3DB

RBW 1 MHz

VBW 1 MHz

Center 162.025 MHz 300 µs/

SWT 3 ms

EXT

 

 SGL

-50

-40

-30

-20

-10

0

10

20

30

40 LIMIT CHECK   PASS

POS 33.8 dBm

62320PT1

62320PT2

Date: 9.MAY.2014  10:59:42

Offset  30.8 dB

CLRWR

 A 

LVL

Att  30 dBRef  33.8 dBm

TRG
*1 SA

*

Center 162.025 MHz 300 µs/

3DB

RBW 1 MHz

VBW 1 MHz

SWT 3 ms

EXT

 

 SGL

-50

-40

-30

-20

-10

0

10

20

30

40 LIMIT CHECK   PASS

POS 33.8 dBm

62320PT1

62320PT2

Date: 9.MAY.2014  10:58:53
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2.6 SPURIOUS EMISSIONS FROM THE TRANSMITTER 

2.6.1 Specification Reference 

IEC 62320, Clause 7.1.3.2 

2.6.2 Equipment Under Test and Modification State 

AtoN Express S/N: #4 - Modification State 1 

2.6.3 Date of Test  

13 May 2014  

2.6.4 Test Equipment Used 

The major items of test equipment used for the above tests are identified in Section 3.1. 

2.6.5 Environmental Conditions 

Ambient Temperature 22.4C  
Relative Humidity 38.4%  

2.6.6 Test Results 

Transmitter operating 
 
3.7 V DC Supply 
 

Frequency (MHz) Emission result (dBm) 

136.547 -41.23 

 
No other emissions were detected within a 6 dB of the limit. 
 
Limit Clause 7.1.3.2.3 
 

Frequency range 9 kHz to 1 GHz 1 GHz to 4 GHz 

Transmitter operating -36.0 dBm -30.0 dBm 

 



  
 

Document 75925174 Report 01 Issue 1 Page 34 of 41 
 

COMMERCIAL-IN-CONFIDENCE 

COMMERCIAL-IN-CONFIDENCE 

 

SECTION 3 

TEST EQUIPMENT USED 
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3.1 TEST EQUIPMENT USED 
 
 
List of absolute measuring and other principal items of test equipment. 
 

Instrument Manufacturer Type No. TE No. Calibration 
Period 
(months) 

Calibration Due 

Section 2.1 - Frequency Error 
Power Supply Unit Hewlett Packard 6267B 21 -  TU  
Digital Temperature Indicator + 
T/C  

Fluke 51  412  12  12-Feb-2015  

Temperature Chamber  Montford 2F3 467  -  O/P Mon  
Rubidium Standard Rohde & Schwarz XSRM 1316  6  22-Jul-2014  
Multimeter  Iso-tech IDM101 2419  12  9-Oct-2014  
Hygrometer  Rotronic I-1000 3220  12  16-Jul-2014  
Attenuator (30dB, 150W)  Narda 769-30 3369  12  29-May-2014  
Signal Analyser  Rohde & Schwarz FSQ 26 3545  12  4-Jul-2014  
Frequency Standard  Spectracom Secure Sync 1200-

0408-0601 
4393  6  22-Jul-2014  

Section 2.2 - Carrier Power 
Power Supply Unit Hewlett Packard 6267B 21 -  TU  
Digital Temperature Indicator + 
T/C  

Fluke 51  412  12  12-Feb-2015  

Temperature Chamber  Montford 2F3 467  -  O/P Mon  
Multimeter  Iso-tech IDM101 2419  12  9-Oct-2014  
Hygrometer  Rotronic I-1000 3220  12  16-Jul-2014  
Attenuator (30dB, 150W)  Narda 769-30 3369  12  29-May-2014  
Signal Analyser  Rohde & Schwarz FSQ 26 3545  12  4-Jul-2014  
Network Analyser Rohde & Schwarz ZVA 40 3548  12  13-Sep-2014  
Calibration Unit  Rohde & Schwarz ZV-Z54 4368  12  18-Sep-2014  
Section 2.3 - Modulation Spectrum Slotted Transmission
Power Supply Unit Hewlett Packard 6267B 21 -  TU  
Rubidium Standard Rohde & Schwarz XSRM 1316  6  22-Jul-2014  
Multimeter  Iso-tech IDM101 2419  12  9-Oct-2014  
Hygrometer  Rotronic I-1000 3220  12  16-Jul-2014  
Attenuator (30dB, 150W)  Narda 769-30 3369  12  29-May-2014  
Signal Analyser  Rohde & Schwarz FSQ 26 3545  12  4-Jul-2014  
Network Analyser Rohde & Schwarz ZVA 40 3548  12  13-Sep-2014  
Calibration Unit  Rohde & Schwarz ZV-Z54 4368  12  18-Sep-2014  
Frequency Standard  Spectracom Secure Sync 1200-

0408-0601 
4393  6  22-Jul-2014  

Section 2.4 - Transmitter Test Sequence and Modulation Accuracy
Power Supply Unit Hewlett Packard 6267B 21 -  TU  
Digital Temperature Indicator + 
T/C  

Fluke 51  412  12  12-Feb-2015  

Temperature Chamber  Montford 2F3 467  -  O/P Mon  
Rubidium Standard Rohde & Schwarz XSRM 1316  6  22-Jul-2014  
Multimeter  Iso-tech IDM101 2419  12  9-Oct-2014  
Hygrometer  Rotronic I-1000 3220  12  16-Jul-2014  
Attenuator (30dB, 150W)  Narda 769-30 3369  12  29-May-2014  
Signal Analyser  Rohde & Schwarz FSQ 26 3545  12  4-Jul-2014  
Frequency Standard  Spectracom Secure Sync 1200-

0408-0601 
4393  6  22-Jul-2014  

Section 2.5 - Transmitter Output Power Versus Time Function (FATDMA and RATDMA) 
Power Supply Unit Hewlett Packard 6267B 21 -  TU  
Rubidium Standard Rohde & Schwarz XSRM 1316  6  22-Jul-2014  
Multimeter  Iso-tech IDM101 2419  12  9-Oct-2014  
Hygrometer  Rotronic I-1000 3220  12  16-Jul-2014  
Attenuator (30dB, 150W)  Narda 769-30 3369  12  29-May-2014  
Signal Analyser  Rohde & Schwarz FSQ 26 3545  12  4-Jul-2014  
Frequency Standard  Spectracom Secure Sync 1200-

0408-0601 
4393  6  22-Jul-2014  
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Instrument Manufacturer Type No. TE No. Calibration 
Period 
(months) 

Calibration Due 

Section 2.6 - Spurious Emissions from the Transmitter
Power Supply Unit Hewlett Packard 6267B 21 -  TU  
Rubidium Standard Rohde & Schwarz XSRM 1316  6  22-Jul-2014  
High Pass Filter  Mini-Circuits NHP-300 1640  12  21-Aug-2014  
Multimeter  Iso-tech IDM101 2419  12  9-Oct-2014  
Hygrometer  Rotronic I-1000 3220  12  16-Jul-2014  
Attenuator (30dB, 150W)  Narda 769-30 3369  12  29-May-2014  
Tunable Notch Filter  Wainwright WRCD 

130.0/170.0-
0.05/50-5EEK 

3412  -  TU  

Signal Analyser  Rohde & Schwarz FSQ 26 3545  12  4-Jul-2014  
Network Analyser Rohde & Schwarz ZVA 40 3548  12  13-Sep-2014  
Calibration Unit  Rohde & Schwarz ZV-Z54 4368  12  18-Sep-2014  
Frequency Standard  Spectracom Secure Sync 1200-

0408-0601 
4393  6  22-Jul-2014  

 
TU – Traceability Unscheduled 
O/P MON – Output Monitored with Calibrated Equipment 
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3.2 MEASUREMENT UNCERTAINTY  
 
 
For a 95% confidence level, the measurement uncertainties for defined systems are:- 
 

Test Discipline MU 

Frequency Error ± 11 Hz 

Carrier Power ± 0.45 dB 

Modulation Spectrum Slotted Transmission ± 2.0 dB 

Transmitter Output Power Versus Time Function (FATDMA and RATDMA) ± 2.0 dB 

Transmitter Test Sequence and Modulation Accuracy ± 2.0 dB 

Spurious Emissions from the Transmitter ± 2.0 dB 
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SECTION 4 

PHOTOGRAPHS 
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4.1 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT) 
 
 

 
 

View 1 
 
 

 
 

View 2 
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SECTION 5 

ACCREDITATION, DISCLAIMERS AND COPYRIGHT 
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5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT 
 
 
 
 
 
 
 

 
 
 
 

This report relates only to the actual item/items tested. 
 

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the 
scope of our UKAS Accreditation. 

 
Results of tests not covered by our UKAS Accreditation Schedule are marked NUA 

(Not UKAS Accredited). 
 

This report must not be reproduced, except in its entirety, without the written permission of 
TÜV SÜD Product Service 

 
© 2014 TÜV SÜD Product Service 

 


