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SECTION 1 

REPORT SUMMARY 

Radio Testing of the  
Raymarine Belgium BVBA Class D DSC 

In accordance with IEC 62238 
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1.1 INTRODUCTION 
 
 
The information contained in this report is intended to show verification of the Radio Testing of 
the Raymarine Belgium BVBA Class D DSC to the requirements of IEC 62238. 
 

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 Raymarine Belgium BVBA 

Model Number(s) RAY260 

Serial Number(s) Base No.4 
BOX Sample 1 
 
 

Number of Samples Tested 2 

Test Specification/Issue/Date IEC 62238 (2003-03) 

Incoming Release  
Date 

Application Form 
 

Disposal  
Reference Number 
Date 

Held Pending Disposal 
Not Applicable 
Not Applicable 

Order Number 
Date 

N6506 
02 October 2012 

Start of Test 29 November 2012 

Finish of Test 17 April 2013 

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 62238 is shown below. 
 

Section Spec Clause Test Description Result Comments/Base Standard 

DSC Radio 

2.1 8.14 Test of Generated Call Sequences Pass  

2.2 9.13 Multiple Watch Characteristics Pass  

2.3 10.3 DSC Receiver Adjacent Channel Selectivity Pass  

2.4 10.5 DSC Receiver Intermodulation Response Pass  

2.5 10.8 Verification of Correct Decoding of Various Types of DSC Calls Pass  

2.6 10.9 Reaction to VTS and AIS Channel Management DSC Transmissions Pass  

2.7 10.10 Simultaneous Reception 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 Raymarine Belgium BVBA Class D DSC as shown in 
the photograph below. A full technical description can be found in the manufacturer’s 
documentation. 
 

 
Equipment Under Test 
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1.5 DEVIATIONS FROM THE STANDARD 
 
 
No deviations from the applicable test standard or test plan 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: BOX Sample 1 

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

1 
Software update to alert the user of a recieved 
DSC distress call when other signals are present 
on channel 16 

Stuart Archibald 15/04/2013 

2 

Software update to enable a test mode in which 
the DSC demodulated output from the DSC 
receiver is output at the same time the VHF 
receiver can recieve on channel 16. 

Stuart Archibald 17/04/2013 

 
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  
Raymarine Belgium BVBA Class D DSC 

In accordance with IEC 62238 
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2.1 TEST OF GENERATED CALL SEQUENCES 

2.1.1 Specification Reference 

IEC 62238, Clause 8.14 

2.1.2 Equipment Under Test and Modification State 

RAY260 S/N: BOX Sample 1 - Modification State 1 

2.1.3 Date of Test  

9 April 2013  

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 21.8C  
Relative Humidity 31.3%  

2.1.6 Test Results 

Call Sent Received without error Telecommand 1 Telecommand 2 

Distress  Yes 100 126 

All Ships Urgency Yes 100 126 

All Ships Safety Yes 100 126 

Individual Routine Yes 100 126 

Group Routine Yes 100 126 

 

Limit Clause 8.14.3 
 
The requirements of ITU-R Recoomendation M.493-10 regarding message composition and 
content shall be met. 
 
The generated call shall be anlaysed with the calibrated apparatus for correct configuration of 
the signal format, including time diversity. 
 
It shall be verified that, after transmission of a DSC call, the transmitter re-tunes to the original 
channel.  However, in the case of a distress call, the transmitter shall tune to channel 16 and 
automaticaly select the maximum power. 
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2.2 MULTIPLE WATCH CHARACTERISTICS 

2.2.1 Specification Reference 

IEC 62238, Clause 9.13 

2.2.2 Equipment Under Test and Modification State 

RAY260 S/N: BOX Sample 1 - Modification State 0 

2.2.3 Date of Test  

11 April 2013  

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 23.1C  
Relative Humidity 36.7%  

2.2.6 Test Results 

Test Conditions Scanning Time (s) Dwell on priority 
(ms) 

Dwell on Additional 
(s) 

Tnom (23.1°C) Vnom (12 V DC) 1.587 74.7 1.518 

Tmin(-15.0°C) Vmin (10.8 V DC) 1.576 74.2 1.573 

Tmax(+55.0°C) Vmax (15.6 V DC) 1.586 75.2 1.565 

 
Duplex 
 

Test Conditions Scanning Time (s) Dwell on priority 
(ms) 

Dwell on Additional 
(s) 

Tnom (23.1°C) Vnom (12 V DC) 1.579 74.0 1.571 

Tmin(-15.0°C) Vmin (10.8 V DC) 1.574 74.4 1.559 

Tmax(+55.0°C) Vmax (15.6 V DC) 1.575 74.1 1.573 

 
Limit Clause 9.13.3 
 

Scanning Period ≤ 2 s 

Dwell Time (Priority Channel) ≤ 150 ms 

Dwell Time (Additional Channel) Between 850 ms and 2 s 

Rx Additional Channels used for testing:  Simplex - CH72 - 156.625MHz  Duplex - CH88 - 
162.025MHz 
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2.3 DSC RECEIVER ADJACENT CHANNEL SELECTIVITY 

2.3.1 Specification Reference 

IEC 62238, Clause 10.3 

2.3.2 Equipment Under Test and Modification State 

RAY260 S/N: Base No.4 - Modification State 0 

2.3.3 Date of Test  

14 December 2012 & 18 December 2012  

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 20.8 - 24.3C  
Relative Humidity 27.4 - 36.3%  

2.3.6 Test Results 

12 V DC Supply 
 

Test Conditions 

Bit Error Ratio 

156.525 MHz 

+25 kHz -25kHz 

Tnom (24.3°C) Vnom (12 V DC) 0 0 

Tmin(-15.0°C) Vmin (10.8 V DC) 0 0 

Tmax(+55.0°C) Vmax (15.6 V DC) 0 0 

 
Limit Clause 10.3.3 
 
The bit error ratio shall be less than 10-2 
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2.4 DSC RECEIVER INTERMODULATION RESPONSE 

2.4.1 Specification Reference 

IEC 62238, Clause 10.5 

2.4.2 Equipment Under Test and Modification State 

RAY260 S/N: Base No.4 - Modification State 0 

2.4.3 Date of Test  

14 December 2012  

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 24.8C  
Relative Humidity 36.7%  

2.4.6 Test Results 

 
 
12 V DC Supply 
 

Frequency Increments of Unwanted Signals Bit Error Rate 

156.525 MHz 

+ 50/100 kHz 0 

- 50/100 kHz 0 

 
Limit Clause 10.5.3 
 
The BER shall not exceed 10-2 
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2.5 VERIFICATION OF CORRECT DECODING OF VARIOUS TYPES OF DSC CALLS 

2.5.1 Specification Reference 

IEC 62238, Clause 10.8 

2.5.2 Equipment Under Test and Modification State 

RAY260 S/N: BOX Sample 1 - Modification State 0 

2.5.3 Date of Test  

9 April 2013  

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 23.2C  
Relative Humidity 31.1%  

2.5.6 Test Results 

 Received  (Y or N) Telecommand 1 Telecommand 2 

Distress Y 100 126 

All Ships Distress Ack Y 110 126 

All Ships Distress Relay Y 112 126 

All Ships Urgency Y 100 126 

All Ships Safety Y 100 126 

Individual Urgency Y 100 126 

Individual Safety Y 100 126 

Individual Routine Y 100 126 

Group Routine Y 100 126 
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Confirm that the decoded call sequences at the output of the receiver have been 
examined for correct technical format, including error check characteristics.  

Y 

Errors found:  N 

Confirm that the checks have been made to ensure accordance between printer output 
and display:  

Y 

Errors found:  N 

It has been verified that the equipment is capable of switching to a channel identified in 
the DSC call:  

Y 

 
Limit Clause 10.8.3 
 

The requirement of ITU-R Recommendation M.493.13 [5] regarding message composition and content shall be met. 
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2.6 REACTION TO VTS AND AIS CHANNEL MANAGEMENT DSC TRANSMISSIONS 

2.6.1 Specification Reference 

IEC 62238, Clause 10.9 

2.6.2 Equipment Under Test and Modification State 

RAY260 S/N: BOX Sample 1 - Modification State 0 

2.6.3 Date of Test  

10 April 2013  

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 24.0C  
Relative Humidity 34.0%  

2.6.6 Test Results 

 Confirm (Y or N) 

Not sound an alarm Y 

Not display a message (An accurate informative 
display is permissible but not required) 

Y 

Not transmit a response Y 

Not suggest a transmitted response Y 

Not lock up Y 

Not require operator intervention Y 

 
Limit Clause 10.9.3 
 

The equipment shall not sound an alarm, display a message (an accurate, informative display is permissible but not 
required), transmit a response or suggest a transmitted response, lock up, or require operator intervention.  
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2.7 SIMULTANEOUS RECEPTION 

2.7.1 Specification Reference 

IEC 62238, Clause 10.10 

2.7.2 Equipment Under Test and Modification State 

RAY260 S/N: BOX Sample 1 - Modification State 2 

2.7.3 Date of Test  

17 April 2013  

2.7.4 Test Equipment Used 

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

2.7.5 Environmental Conditions 

Ambient Temperature 24.2C  
Relative Humidity 41.9%  

2.7.6 Test Results 

156.525 MHz 
 

SINAD (dB) No DSC Signal SINAD (dB) DSC Signal Applied Bit Error Rate 

38.8 38.5 2.6E-10 

 
Limit Clause 10.10.3 
 

SINAD Ratio (dB) ≥ 20 dB in presence of DSC Signal 

Bit Error Rate ≤ 10-2 
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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 - DSC - Testing of Generated Call Sequences 
Signal Generator   Rohde & Schwarz SMY 01   118  12   18-Jul-2013  
Modem (VHF DSC)  ICS PLT02249   120  12   7-Feb-2014  
Power Supply Unit  Farnell H60-25   1092  -   O/P Mon  
GPS Frequency Standard  Rapco GPS-804/3   1312  6   23-Jul-2013  
Sensor Module  Hewlett Packard 11722A   1333  12   28-Aug-2013  
Multimeter  Iso-tech IDM101   2424  12   10-Sep-2013  
Modulation Analyser  Hewlett Packard 8901B   3292  12   10-Dec-2013  
Communications Receiver, 
AM, FM,& WFM  

ICOM IC-R5   3330  -   O/P Mon  

Attenuator (30dB, 150W)  Narda 769-30   3369  12   28-May-2013  
DC - 8 GHz Attenuator  Lucas Weinschel 24-30-33   3963  12   27-Jun-2013  

Section 2.2 - Multiple Watch Characteristics 
Signal Generator   Rohde & Schwarz SMY 01   118  12   18-Jul-2013  
Digital Temperature Indicator + 
T/C  

Fluke 51   412  12   16-Jan-2014  

Temperature Chamber  Montford 2F3   467  -   O/P Mon  
1GHz Digital Oscilloscope   Lecroy 9370M   612  12   24-Oct-2013  
Power Supply Unit  Farnell H60-25   1092  -   O/P Mon  
GPS Frequency Standard  Rapco GPS-804/3   1312  6   23-Jul-2013  
Multimeter  Iso-tech IDM101   2424  12   10-Sep-2013  
Hygrometer  Rotronic I-1000   3220  12   13-Jun-2013  
Power Divider  Weinschel 1506A   3345  12   8-May-2013  
Attenuator (30dB, 150W)  Narda 769-30   3369  12   28-May-2013  
Signal Generator, 9kHz - 
3GHz  

Rohde & Schwarz SMA 100A   3504  12   24-Aug-2013  

Section 2.3 - DSC Receiver Adjacent Channel Selectivity
Modulation Analyser  Hewlett Packard 8901B  45 12   18-Jul-2013  
Digital Time Analyser  Marconi 2850-BS  80 -   TU  
DSC Decoder/Encoder  TUV SUD Product 

Service
DSC TPOO1   81  -   TU  

Signal Generator  Rohde & Schwarz SMX  115  12   5-Jul-2013  
Signal Generator  Rohde & Schwarz SMY 01  118  12   18-Jul-2013  
DC Power Supply Hewlett Packard 6269B  326  -   TU  
Digital Temperature Indicator + 
T/C  

Fluke 51   412  12   6-Jan-2013  

Temperature Chamber  Montford 2F3  467  -   O/P Mon  
GPS Frequency Standard  Rapco GPS-804/3  1312  6   19-Jan-2013  
Multimeter  Iso-tech IDM101  2424  12   10-Sep-2013  
Sensor  Hewlett Packard 11722A  2787  12   28-Aug-2013  
Hygrometer  Rotronic I-1000  3220  12   13-Jun-2013  
DSC Pre-Emphasis Unit for 
VHF Modem  

TUV SUD Product 
Service

RAB 200701   3314  12   8-Feb-2013  

Combiner/Splitter Weinschel 1506A  3877  12   19-Mar-2013  
True RMS Multimeter  Fluke 179  4007  12   16-Feb-2013  
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Instrument Manufacturer Type No. TE No. Calibration 
Period 
(months) 

Calibration Due 

Section 2.4 - DSC Receiver Intermodulation Response
Modulation Analyser  Hewlett Packard 8901B  45 12   18-Jul-2013  
Digital Time Analyser  Marconi 2850-BS  80 -   TU  
DSC Decoder/Encoder  TUV SUD Product 

Service
DSC TPOO1   81  -   TU  

Signal Generator  Rohde & Schwarz SMX  115  12   5-Jul-2013  
Signal Generator  Rohde & Schwarz SMY 01  118  12   18-Jul-2013  
DC Power Supply Hewlett Packard 6269B  326  -   TU  
Digital Temperature Indicator + 
T/C  

Fluke 51   412  12   6-Jan-2013  

Temperature Chamber  Montford 2F3  467  -   O/P Mon  
GPS Frequency Standard  Rapco GPS-804/3  1312  6   19-Jan-2013  
Multimeter  Iso-tech IDM101  2424  12   10-Sep-2013  
Sensor  Hewlett Packard 11722A  2787  12   28-Aug-2013  
Hygrometer  Rotronic I-1000  3220  12   13-Jun-2013  
DSC Pre-Emphasis Unit for 
VHF Modem  

TUV SUD Product 
Service

RAB 200701   3314  12   8-Feb-2013  

Combiner/Splitter Weinschel 1506A  3877  12   19-Mar-2013  
Section 2.5  - Verification of Correct Decoding of Various Types of DSC Calls 

Signal Generator   Rohde & Schwarz SMY 01   118  12   18-Jul-2013  
Modem (VHF DSC)  ICS PLT02249   120  12   7-Feb-2014  
Power Supply Unit  Farnell H60-25   1092  -   O/P Mon  
GPS Frequency Standard  Rapco GPS-804/3   1312  6   23-Jul-2013  
Sensor Module  Hewlett Packard 11722A   1333  12   28-Aug-2013  
Multimeter  Iso-tech IDM101   2424  12   10-Sep-2013  
Modulation Analyser  Hewlett Packard 8901B   3292  12   10-Dec-2013  
Attenuator (30dB, 150W)  Narda 769-30   3369  12   28-May-2013  

Section 2.6 - Reaction to VTS and AIS channel Management DSC Transmissions 
Signal Generator   Rohde & Schwarz SMY 01   118  12   18-Jul-2013  
Modem (VHF DSC)  ICS PLT02249   120  12   7-Feb-2014  
Power Supply Unit  Farnell H60-25   1092  -   O/P Mon  
GPS Frequency Standard  Rapco GPS-804/3   1312  6   23-Jul-2013  
Sensor Module  Hewlett Packard 11722A   1333  12   28-Aug-2013  
Multimeter  Iso-tech IDM101   2424  12   10-Sep-2013  
Modulation Analyser  Hewlett Packard 8901B   3292  12   10-Dec-2013  
Communications Receiver, 
AM, FM,& WFM  

ICOM IC-R5   3330  -   O/P Mon  

Attenuator (30dB, 150W)  Narda 769-30   3369  12   28-May-2013  
DC - 8 GHz Attenuator  Lucas Weinschel 24-30-33   3963  12   27-Jun-2013  

Section 2.7 - Simultaneous Reception 
Signal Generator  Rohde & Schwarz SMG   42  12   12-Sep-2013  
Audio Analyser  Hewlett Packard 8903B   44  12   28-Sep-2013  
Digital Time Analyser  Marconi 2850-BS   80  -   TU  
DSC Decoder/Encoder  TUV SUD Product 

Service 
DSC TPOO1   81  -   TU  

Signal Generator   Rohde & Schwarz SMY 01   118  12   18-Jul-2013  
GPS Frequency Standard  Rapco GPS-804/3   1312  6   23-Jul-2013  
Sensor Module  Hewlett Packard 11722A   1333  12   28-Aug-2013  
Multimeter  Iso-tech IDM101   2424  12   10-Sep-2013  
Programmable Power Supply  Iso-tech IPS 2010   2437  -   O/P Mon  
Hygrometer  Rotronic I-1000   3220  12   13-Jun-2013  
Modulation Analyser  Hewlett Packard 8901B   3292  12   10-Dec-2013  
DSC Pre-Emphasis Unit for 
VHF Modem  

TUV SUD Product 
Service 

RAB 200701   3314  12   7-Feb-2014  

Power Divider  Weinschel 1506A   3345  12   8-May-2013  

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 

Multiple Watch Characteristics - 

DSC Receiver Adjacent Channel Selectivity ± 2.6 dB 

DSC Receiver Intermodulation Response ± 1.7 dB 

Verification of Correct Decoding of Various Types of DSC Calls - 

Reaction to VTS and AIS Channel Management DSC Transmissions - 

Simultaneous Reception ± 1.8 dB 

Test of Generated Call Sequences - 

 
 



  
 

Document 75920234 Report 07 Issue 1 Page 23 of 26 
 

COMMERCIAL-IN-CONFIDENCE 

COMMERCIAL-IN-CONFIDENCE 

 

SECTION 4 

PHOTOGRAPHS 
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4.1 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT) 
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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 

 
© 2013 TÜV SÜD Product Service 

 


