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Beacon marketing brochure 
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T.007: 5.f Brochure 

 

The Ocean Signal PLB1 brochures images follow.  The brochure is an A6 
fan fold document with six sides.  The pages are presented in the order 

they are intended to be read. 

 

 

 

Page 39 of 115



 

 

 

Page 40 of 115



 

 

 

Page 41 of 115



PE TC «Omega» Test Report 12/1410 Volume 2 Issue 2 Page 42 of 115 

 

 

Ф.П10.16-194 

The technical data sheet for the battery cells used in the beacon and the 
electric diagram of the beacon’s battery pack 
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T.007: 5.g Cell and Battery Data 
 

The data sheet for the cells used in the rescueME PLB1  and the 
configuration drawing are attached. 

The battery consists of three Energizer Lithium 123 cells connected in 
series 

 
Figure 1: Schematic of rescueME PLB1 Battery Pack 
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Figure 2: Energizer 123 Photo Lithium Cell Data Sheet used in rescueME 
PLB1. 
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Figure 3: Additional Cell Data, showing manufacturer declared shelf life and 
capacity at end of shelf life. 
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Figure 4: Additional Cell Data, showing manufacturer declared self discharge 
over time(Projected Service  maintenance) at various temperatures. Data Taken 
from Typical Temperature Effects Energizer / Eveready Batteries Reference 
Manual. 
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From the above information we can see that over a 10 year period the 
discharge is 10% of the cell original capacity. The industry standard 
equation for self discharge is 

  

Cell Capacity =(1-self discharge_per_year)Number of years 

 

Where self discharge_per_year and cell capacity is a percentage 

From this we can calculate the percentage loss of capacity per year as  

1-(0.90)1/10=1.0% 

 

We can then calculate the capacity loss per year according to the following 
table 

 

Years % Capacity  of Original Cell Capacity 

0 100% 

1 99% 

2 98% 

4 95.9% 

5 94.9% 

8 91.9% 

10 90% 

12 88.1% 

15 85.4% 
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A copy of the beacon label 
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T.007: 5.h Beacon Labelling 
 

rescueME PLB Labels 
 

 

      
Figure 1: PLB1 Front Label with flap closed and removed 

 

 

Figure 2: PLB2 Front label: similar to PLB1, but with product code changed and 
GPS warning removed 
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Figure 3: PLB1/PLB2 Approvals information under flap 

 

 

 

Figure 4: PLB1/PLB2 Operating instructions 

 

 

Figure 5: PLB1/PLB2 UIN label and USA registration information label 

 

Figure 6: PLB1/PLB2 Operating conditions label 

 
Figure 7: PLB1/PLB2 Battery expiry date (on top of unit) 

 
Figure 8: PLB1/PLB2 Warning label 

 

Compass safe distance to be 
shown here following testing. 

Information will either be laser 
etched or indelibly computer 
printed on waterproof label. 
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Technical data sheet of the reference oscillator 
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T.007: 5.i TCXO Data Sheets 
 

The reference oscillator crystal for the 406MHz transmitter in the 
rescueME PLB1 and PLB2 is made by RAKON Ltd.  The following data 
sheets and sample data are attached. 

 

Figure 1: Reference Crystal Data Sheet - Sheet 1 of 2 .......................... 2 

Figure 2: Reference Crystal Data Sheet -  Sheet 2 of 2 ......................... 3 

Figure 3: Frequency stability plot for crystal used in rescueME PLB1 – Unit 
1 Rakon Serial №LS1679 (PCB5).................................................. 4 

Figure 4: Frequency stability plot for crystal used in rescueME PLB2 – Unit 
4 Rakon Serial №LS1626 (PCB6 – non-GPS).................................. 4 
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Figure 1: Reference Crystal Data Sheet - Sheet 1 of 2 
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Figure 2: Reference Crystal Data Sheet -  Sheet 2 of 2 
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Figure 3: Frequency stability plot for crystal used in rescueME PLB1 – Unit 1 Rakon 
Serial №LS1679 (PCB5) 

 
Figure 4: Frequency stability plot for crystal used in rescueME PLB2 – Unit 4 Rakon 
Serial №LS1626 (PCB6 – non-GPS) 
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Compliance statements 
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T.007; 5.j Compliance statements 
 

The following statements justify that the design of the rescueME PLB1 and 
rescueME PLB2 meets the following criteria. 

i. provides protection against continuous transmission 
(see section A.3.4), 
406MHz Transmit Time Out 

The precise timing control of a 406MHz transmission is performed by the 
micro controller, IC4, which controls the application of PA supply voltage. 
To ensure that a transmission can last no longer than 45 seconds, due to 
a fault; when the PA supply voltage is switched on, C42 is charged 
through R25. The time constant of this network is much shorter that the 
45seconds limit. This charging voltage is compared to the input threshold 
of TR3A. When the threshold has been exceeded TR3A switches on, 
turning TR3B off, this in turn switches TR4 off thus removing the supply 
voltage from the PA and ending any further transmission. 

  
 Figure 1: TX Timeout circuitry 

 

ii. meets the frequency stability requirements over 5 
years (see section A.3.5), 

Statements from Rakon Limited providing evidence of both five and ten 
year stability for the TCXO can be found in Annex 1 of this section. 
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iii. provides protection from repetitive self-test mode 
transmissions 

a. Beacon Self Test 

The self-test function of the PLB is implemented in the following sequence 
of in-line steps; there is no looping or repetition of any step: 

 The 121.5MHz homing beacon is started, the modulation is 
monitored and after three sweeps of the modulation frequency the 
beacon is turned off. 

 The 406MHz message transmitter is activated and monitored; after 
one test message has been transmitted the transmitter is turned off. 

 The strobe LED light is activated and after one flash it is turned off. 

 The indicator LEDs are flashed to indicate pass / fail status. 

 The PLB then enters a shutdown mode in which it switches off power 
from the battery to all parts of the circuit except the micro.  It is not 
possible to start another self-test if the test switch is held down. 

To prevent inadvertent lockup of the test mode, during the self-test 
procedure the switch is continuously monitored by sampling its condition 
every 10 milliseconds by interrupt under the control of a hardware timer.  
The operation of the hardware timer and the operational software are 
continually monitored for integrity by the use of a hardware watchdog 
timer. 

In summary, it is not possible to perform repeated self-tests unless by 
deliberate action on the part of the user to re-initiate the test.  

 

b. GNSS Receiver Self Test (rescueME PLB1 Only) 

The GNSS self-test is limited to checking operation of the internal GPS 
receiver only; there are no test transmissions of either 121.5MHz or 
406MHz systems. 

The test involves turning on the internal GPS receiver and waiting for a 
position fix to be obtained, once this condition is met then the PLB will 
report the status by use of the LEDs and then switch off.  At the time that 
the GPS receiver is turned on a timer is also started, this timer is 
implemented by counting interrupts generated from a hardware timer 
which in turn is monitored by the system watchdog.  This timer will run for 
5 minutes or be stopped by a position fix being obtained, whichever 
occurs first.  If the timer completes its run then the PLB will report a 
failure by the use of the LEDs.  It is not possible to repeat the test or 
perform any other function if the switch is held down. 
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In summary the GNSS self-test mode is limited to a maximum duration of 
5 minutes and cannot be repeated unless a deliberate action is taken to 
reinitiate the test. 

iv. Self test contains only default position 
During the self test, the transmission is coded with the default position 
data listed in T.007 Annex D. The GPS receiver in the PLB1 is not 
activated during a self test. 

No test transmission is transmitted during a a GPS receiver test.   

v. Protection against transmitting erroneous position 
data for rescueME PLB1 

The navigation information provided by the GPS receiver is checked to 
ensure a 2D position is available and that the HDOP value is less than 50, 
before the position is added to the transmitted message.  Otherwise the 
default values are inserted.  (With the quoted accuracy of the Quectel L70 
GPS receiver and an HDOP of 50 this equates to a position error of 
approximately 125m) 

In addition to checking the HDOP value the PLB microprocessor also 
parses the format of the received messages from the GNSS receiver and 
verifies that the checksum sent from the GNSS receiver is correct before 
using the data. So the format of the data is checked and the content is 
checked by validating the checksum preventing corrupted data from being 
encoded into the burst data. 

Page 59 of 115



 

Annex 1: Rakon statement on MTS of five and ten year period 

Five year Rakon data 
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Ten year Rakon data 
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Information that confirms that the nominal output impedance of the 
beacon power amplifier is 50 Ohms 
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T.007: 5.k Antenna Matching Analysis 
 

The output impedance of the 406MHz power amplifier on the units with 
the test connector is nominally 50 Ohms.  The antenna VSWR has been 
established by modelling. 

(The output impedance of the 121.5MHz power amplifier is 50 Ohms.) 

The antenna return loss resulting from the computer model is shown 
below.   

100 200 300 400 500
Frequency (MHz)

406MHz AMU Input Return Loss

-20

-15

-10

-5

0

406 MHz
-17.96 dB

DB(|S(1,1)|)
406MHz AMU Return Loss

 
Figure 1: Antenna return loss including matching components. 

 

The measured return loss at 406.040MHz is indicated as -17.96dB. 

 

This gives a calculated VSWR of 1.29:1. 
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Beacon quality assurance plan 
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