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SECTION 3

TEST EQUIPMENT USED
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3.1

TEST EQUIPMENT

List of absolute measuring and other principal items of test equipment.

Product Service

Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.1, 2.2, 2.4, 2.5 Constant Temperature Tests
Power Meter Hewlett Packard 436A 83 12 7-Sep-2016
Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon
Rubidium Frequency Quartzlock A10-B 92 12 11-Feb-2016
Standard
Time Interval Analyser Yokogawa TA720 181 12 24-Apr-2016
Termination (500hm) Diamond Antenna DL-30N 219 12 3-Nov-2015
Termination (500hm) Diamond Antenna DL-30N 226 12 6-Feb-2016
Attenuator (10dB, 10W) Weinschel 23-10-34 470 12 18-Nov-2015
Signal Generator (100kHz Hewlett Packard 8663A 1063 12 9-Apr-2016
to 2.6GHz)
Hygromer Rotronic 1-1000 2829 12 27-Oct-2015
Beacon RF Unit TUV SUD Product N/A 3066 - TU
Service
Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 3-Jun-2016
Weinschel
Attenuator (3dB, 20W) Aeroflex / 23-03-34 3162 12 18-Nov-2015
Weinschel
Bandpass filter Trilithic 5BE406/35-1-AA | 3206 12 14-Sep-2016
Short Circuit TUV SUD Product Short Cicuit 3272 - TU
Service
Power Sensor Agilent 8482A 3289 12 16-Jan-2016
Technologies
ESA-E Series Spectrum Agilent E4402B 3348 12 7-Sep-2016
Analyser Technologies
Cable (1m, N Type) Rhophase NPS-1601-1000- | 3354 12 30-Apr-2016
NPS
ScopeCorder Yokogawa DL750 4175 12 28-Jan-2016
1 metre N-Type Cable Florida Labs NMS-235SP- 4509 12 20-May-2016
39.4-NMS
Bandpass Filter (1MHZz) KR Electronics 3219-SMA 4600 12 10-Jul-2016
Section 2.11 Navigation System
Beacon Tester WS Technologies BT 100S 87 - TU
Antenna (Double Ridge EMCO 3115 235 22 28-Nov-2015
Guide, 1GHz-18GHz)
Attenuator (10dB, 10W) Weinschel 23-10-34 470 12 18-Nov-2015
Spectrum Analyser Agilent E4407B 1154 12 14-Aug-2016
Technologies
Attenuator (10dB, 10W) Trilithic HFP-50N 1377 12 22-Oct-2015
Programmable Power Iso-tech IPS 2010 2436 - O/P Mon
Supply
GPS/SBAS Simulator Spirent STR4500 3056 - TU
Copper GRP TUV SUD Product 27cm Diameter 3538 - TU
Service
Humidity & Temperature Radio Spares 1361C 4420 12 20-May-2016
Meter
0.92 to 2.2 GHz Coupler Narda 3042B 4472 12 5-Dec-2015
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.7 Operating Lifetime
Power Meter Hewlett Packard 436A 47 12 14-Jul-2016
Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon
Rubidium Frequency Quartzlock A10-B 92 12 11-Feb-2016
Standard
Time Interval Analyser Yokogawa TA720 181 12 24-Apr-2016
Digital Temperature Fluke 51 412 12 19-Feb-2016
Indicator + T/C
Signal Generator (100kHz Hewlett Packard 8663A 1063 12 9-Apr-2016
to 2.6GHz)
Spectrum Analyser Agilent E4407B 1154 12 14-Aug-2016
Technologies
Hygromer Rotronic A1l 2677 12 11-Jun-2016
Beacon RF Unit TUV SUD Product N/A 3066 - TU
Service
Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 3-Jun-2016
Weinschel
Attenuator (20dB, 10W) Aeroflex / 23-20-34 3160 12 9-Jun-2016
Weinschel
Attenuator (3dB, 20W) Aeroflex / 23-03-34 3162 12 18-Nov-2015
Weinschel
Bandpass filter Trilithic 5BE406/35-1-AA | 3206 12 14-Sep-2016
Beacon Tester WS Technologies BT100S 3263 - TU
Power Sensor Agilent 8482A 3290 12 16-Jan-2016
Technologies
Bandpass Filter Trilithic 5BE121.55/35-3- | 3410 12 14-Sep-2016
BA
ScopeCorder Yokogawa DL750 4175 12 28-Jan-2016
1 metre N-Type Cable Florida Labs NMS-235SP- 4510 12 21-May-2016
39.4-NMS
1 metre SMA Cable Florida Labs SMS-235SP- 4512 12 29-Jan-2016
39.4-SMS
1 metre K-Type Cable Florida Labs KMS-180SP- 4519 12 29-Jan-2016
39.4-KMS
Section 2.9 Satellite Qualitative Test
Beacon Tester WS Technologies BT 100S 87 - TU
Copper GRP TUV SUD Product 27cm Diameter 3538 - TU
Service
Humidity & Temperature Radio Spares 1361C 4420 12 20-May-2016
Meter
Section 2.3 Spurious Emissions
Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon
Rubidium Frequency Quartzlock A10-B 92 12 11-Feb-2016
Standard
Hygromer Rotronic 1-1000 2829 12 27-Oct-2015
Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 3-Jun-2016
Weinschel
Attenuator (3dB, 20W) Aeroflex / 23-03-34 3162 12 18-Nov-2015
Weinschel
Bandpass filter Trilithic 5BE406/35-1-AA | 3206 12 14-Sep-2016
ESA-E Series Spectrum Agilent E4402B 3348 12 7-Sep-2016
Analyser Technologies
1 metre N-Type Cable Florida Labs NMS-235SP- 4509 12 20-May-2016
39.4-NMS
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Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.8 Temperature Gradient
Power Meter Hewlett Packard 436A 47 12 14-Jul-2016
Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon
Rubidium Frequency Quartzlock A10-B 92 12 11-Feb-2016
Standard
Time Interval Analyser Yokogawa TA720 181 12 24-Apr-2016
Digital Temperature Fluke 51 412 12 19-Feb-2016
Indicator + T/C
Signal Generator (100kHz Hewlett Packard 8663A 1063 12 9-Apr-2016
to 2.6GHz)
Beacon RF Unit TUV SUD Product N/A 3066 - TU
Service
Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 3-Jun-2016
Weinschel
Attenuator (3dB, 20W) Aeroflex / 23-03-34 3162 12 18-Nov-2015
Weinschel
Bandpass filter Trilithic 5BE406/35-1-AA | 3206 12 14-Sep-2016
Power Sensor Agilent 8482A 3290 12 16-Jan-2016
Technologies
ScopeCorder Yokogawa DL750 4175 12 28-Jan-2016
1 metre N-Type Cable Florida Labs NMS-235SP- 4510 12 21-May-2016
39.4-NMS
1 metre SMA Cable Florida Labs SMS-235SP- 4512 12 29-Jan-2016
39.4-SMS
Section 2.6 Thermal Shock
Power Meter Hewlett Packard 436A 83 12 7-Sep-2016
Climatic Chamber Heraeus Votsch VM 04/100 85 - O/P Mon
Rubidium Frequency Quartzlock A10-B 92 12 11-Feb-2016
Standard
Time Interval Analyser Yokogawa TA720 181 12 24-Apr-2016
Digital Temperature Fluke 51 412 12 19-Feb-2016
Indicator + T/C
Signal Generator (100kHz Hewlett Packard 8663A 1063 12 9-Apr-2016
to 2.6GHz)
Hygromer Rotronic 1-1000 2829 12 27-Oct-2015
Beacon RF Unit TUV SUD Product N/A 3066 - TU
Service
Attenuator (20dB, 10W) Aeroflex / 23-20-34 3159 12 3-Jun-2016
Weinschel
Attenuator (3dB, 20W) Aeroflex / 23-03-34 3162 12 18-Nov-2015
Weinschel
Bandpass filter Trilithic 5BE406/35-1-AA | 3206 12 14-Sep-2016
Power Sensor Agilent 8482A 3289 12 16-Jan-2016
Technologies
Cable (1m, N Type) Rhophase NPS-1601-1000- | 3354 12 30-Apr-2016
NPS
ScopeCorder Yokogawa DL750 4175 12 28-Jan-2016
1 metre N-Type Cable Florida Labs NMS-235SP- 4509 12 20-May-2016
39.4-NMS
Section 2.10 Antenna Characteristics
Roberts Antenna 406MHz Compliance Design 1860 24 27-Feb-2016
Test Receiver Rohde & Schwarz ESIB40 2941 12 23-Dec-2015
TU — Traceability Unscheduled: OP MON — Output Monitored with Calibrated Equipment
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SECTION 4

PHOTOGRAPHS
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4.1 PHOTOGRAPHS OF EQUIPMENT UNDER TEST (EUT)

Conducted Sample - Front View
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Radiated Sample - Front View
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Radiated Sample - Rear View
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Radiated Sample - Side View
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Float Free Case

Document 75931777 Report 04 Issue 1 Page 103 of 109



Product Service

Float Free Case - Internal View
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Satellite Qualitative - Configuration 5
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Satellite Qualitative - Configuration 8
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Antenna Characteristics - Configuration 1

S o s e s

Antenna Characteristics - Configuration 4
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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51 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

o

UKAS

TESTING

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
TOV SUD Product Service

© 2015 TUV SUD Product Service
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Document Title

E101V Navigation System, Beacon and
Message Coding Test Results

Message Coding Protocols

Mavigation System Test Results

Beacon Coding Software Results

Product SafeSea E101V EPIRB
Software Issue 01:00
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Document Type Date Last Amendad | 10/11/2014
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E101V Mavigation System, Beacon and

Document Title Message Coding Test Results

Characteristic Specification

(%) Tick the boxes below against

Message Coding Protocols: the intended protocol options

O | Maritime with MMSI

O | Maritime with Radio Call Sign

EPIRE Float Free with Serial
Number

EPIRE MNon Float Free with
Serial Number

O [ Radio Call Sign

O | Aviation
User  Protocol (tick where [ o g 1 with serial Number
appropriate)
o | ELT with Aircraft Operator and
Serial Number
O ELT with  Aircraft  24-bit

Address

O | PLE with Serial Number

o | National (Short Message
Format)

National (Long Message
Format)

E | EPIRE with MMSI

E | EPIRE with Serial Number

_ | O | ELT with 24-bit Address
Standard Location Protocol (tick

where appropriate) o | ELT. with  Aircraft Operator
Designator

O | ELT with Serial Number

O | PLE with Serial Number
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Issue | 01.01
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Document Title

E101V Mavigation System, Beacon and
Message Coding Test Results

E | National Location: EPIRB
Mational Location Protocol (tick O | National Location: ELT
where appropriate)
O | National Location: PLE
E [ Maritime with MMSI
E [ Maritime with Radio Call Sign
= EPIRE Float Free with Serial
Number
= EPIRE MNon Float Free with
Serial Number
User Location Protocol (tick & | Radio Call Sign
where appropriate) 0O | Aviation
O [ ELT with Serial Number
o | ELT with Aircraft Operator and
Serial Number
O ELT with Aircraft 24-hit
Address
O [ PLE with Serial Number
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Issue | 01.01

Document Type Date Last Amendad | 10/11/2014

Last Amended by | 5 Molan

E101V MNavigation System, Beacon and

Document Title Message Coding Test Results

BEACON CODING SOFTWARE RESULTS
Table F-D.1 of C/S T.007 (Issue 4 — Rev. 9 October 2014)

Examples of User Protocol Beacon Messages

- Operational Messaga Self-Test Message

(in hexadecimal including bit | (in hexadecimal including bit
Maritime User Protocol with

H/R H/R
MMSI
Maritime User Protocol with

M/ H/R
Radic Call Sign
Radio Call Sign User Protocal H/A H/A
Serial User: Float-Free EPIRBE
with Serial Numbar /A w/a
Serial User: MNon Float-Free

M/ H/R
EPIRE with Serial Number
Aviation User Protocol H/R MR
Serial User: ELT with Serial N/ N/A
Number
Serial User: ELT with Aircraft
Operator Designator & Serial | H/2 H/A
Number
Serial User: ELT with Aircraft

M/ H/R
24-bit Address
Serial User: PLB with Serial N/R N/
Number
MNational Usar {Short) H/A H/&
Mational User (Long) H/A H/&
Usar Test H/R H/R
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Document Type

Issue

01.01

Date Last Amended

19/11/2014

Last Amended by

5 Molan

Document Title

E101V Mavigation System, Beacon and

Message Coding Test Results

Table F-D.2 of C/S T.007 (Issue 4 — Rev. 9 October 2014)

Examples of Standard, National Location and RLS Location

Protocol Beacon Messages

Operational Message Self-Test GNSS Self
{in hexadecimal including bit MEEEEQE. o T.EEt MgEsaqe
dE = hexadecimal (if applicable,
and frame ?tnc ronisation inchading b in
Protocal its) and frame hexadecimal
synchronisation | including bit
bits) and frame
synchronisatio
n bits)
Location "A" Location ‘B’ Location "A"
Standard Location: FFFE2FBCI2F42 | FFFE2ZFBCO2F42 | FFFEDOBCS2F423
anasre hocston 3F0334032603 | 3F03340210CC | FO7FDFFB2BFO37 /3
EPIRE with MMSI A7 T9B469B07 8F73684D7CO B3EQOFE6C
Standard Location: FFFEZFECSEFIC | FFFE2FBCY6FIC | FFFEDOBCISFS
EDIRE  with  Serial | 063324030032 | 063334023850 | CO637FDFF392 W/A
S 67798469807 | 7F786A4DTCO | EF3783EOFESC
Standard Location:
ELT  with  24-bit H/R L N/ H/R
Address
Standard Location:
ELT with Aircraft H/a H/a H/A H/a
Cperator Designator
Standard Location: w/a - . w/a
PLE with Serial Number . ! .
.| FFFEZF3CSEF3C | FFFEZFBCSEFSC | FFFEDOBCIEFSC
_Srta:'da'"d Location: | 3334031760 | 0633340221A2 | D637FDFF83D15 H/A
= CF79B469807 D77364407C0 B7E3EQFREC
I FFFE2FECOAD01 | FFFEZFSCSA001 | FFFEDOSCIADDL
atanal Lacstan BCCDE01675A6 | BCCDOD1148BE | BDFCOFFD2ADA4 N/A
EPIRE FFTO4240E30 | 837933400F8 77IFICO010
MNational Location: ) )
H/a H/A MR H/h
ELT
Mational Location: W/ W/ - W
PLE
FFFEZF3CSFDOC | S8CSFO0CO4CDO | FRFEDOBCSFOOC
Mational Location: Test | 04CD60163385A | 011034478795 | OSFCOFFOG723BF K/
07704240E3D J40DFE F9F3C0010
RLS Location:
N/ A M/A N/A H/R
{ELT, EPIRE or PLE)
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E101V Mavigation System, Beacon and

Document Title

Message Coding Test Results

Table F-D.3 of C/S T.007 (Issue 4 — Rev. 9 October 2014)

Examples of User-Location Protocol Beacon Messages

Operational Message Self-Test GNSS Salf
M i Test M
{in hexadecimal including bit =ssage (i ost Message
T hexadecimal | (if applicable,
and frame synchronisation including bi 3
bits) including bit in
Protocol and frame hexadecimal
synchronisatio | induding bit
n bits) and frame
synchronisati
on bits)
Location A’ Location "B’ Location A’
Maritime Protocol with FFFEZFCCS418 | FFFEZFCCS4186 | FRFEDOCCS4186
aritime Frotocol i 61861866890E | 1861866890DE5 | 186186689DE52 H/A
MMS1 S2AGGADIES0C | 2ASEB011965 | AFEOFFO14s
" i ) FFFEZFCCSS26F | FFFE2FCCSS26F | FFFEDOCCSS26
:aé‘.t'"éelr's9t°c°' . EFOGE2GEFSFI | GFOSB26BFSFI2 | FSFOSB268FOF /R
mabat=lisden 22664016500 2668011965 322FEOFFO146
FFFEZFCCSDED | FFFEZFCCSDED | FFFEDOCCSDED
Radio Call Sign BC1ASS46SEDS | BC1ASS46SEDS | BC1ASS468EDS H/A
FE2EEADLES0C | FE2658011965 | FEZFEOFFD145
) a _ FFFEZFCC96A0 | FFFEZFCCSSAN0 | FFFEDOCCSEA00
fle”a' Lo== eiie DOCE007CEERD | DCAO07CEEBDS | DCE007CEEEDS N/
oat-Free EPIRB 47E6SAD1650C | 2ES68011%65 | 2EFEOFFO146
Serial User-Location: FFFEZFCCS720 | FFFEZFCCS7200 | FRFEDOCCS 7200
0OCE00TCERTF | OCSO07CEETFE | BCS00TCEBTFEL H/A
Non Float-Free EPIRB BLEEEADIESOC | 16668011965 GFEOFFO146
Aviation M/ H/R H/A H/R
Serial User-Location: ELT H/ R H/R H/A H/R
Serial User-Location:
ELT with Aircraft Operator H/A H/R H/A H/R
Designator & Serial Number
Serial User-Location: ELT
with Aircraft 24-bit address /A H/A H/R H/A
Serial User-Location: PLB H/ R H/R H/A H/R
FFFEZFCCSEQD | FFFEZFCCSENOC | FFFEDOCCSEDOC
User- Location: Test COSFCOFFOL0D | 0SFCOFFOL10DE | OSFCOFFO10DE7 N/a
BTEEEADLES0C | 76668011965 TTEIEOFEEC
Page & of 15
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E101V MNavigation System, Beacon and

Document Title Message Coding Test Results

Analysis of Beacon Messages

In all the tests involving a location protocol the following positions where

used:

« Location ‘A’
¢« Location 'B’

51°21" 51" N, 1° 23" 25" E
51°16" 38" N, 1° 4" 50" E

+ Distance between locations = 23.6 Km

The 'Bit Analysis’ tables are taken from the '406 MHz Decode Program
Version 3.2" available on the Cospas-Sarsat website, and using the ‘30

Hexadecimal ID' input format for Location.

Results Burst Files

Protocal

Location "A’

Location "B’

Self Test

Standard Location:
EPIRE with MMSI

Burst—-1714%.htm

Burst-17150.htm

Burst-17151.htm

Standard Location:

EPIRE with
Number

Serial

Burst—-17152.htm

Burst—-17153.htm

Burst—-17154.htm

MNational Location:
EPIRE

Burst—17155.htm

Burst—-17156.htm

Burst—-17157.htm

Maritime Protocol with
MMSI

Burst—-17158.htm

Burst-1715%.htm

Burst-17160.htm

Maritime Protocol with
Radio Call Sign

Burst-17161.htm

Burst-17162.htm

Burst-17163.htm

Radio Call Sign

Burst—17179.htm

Burst—17180.htm

Burst-17181.htm

Serial User-Location:
Float-Free EPIRE

Burst—-17164.htm

Burst—-17165.htm

Burst—-17166.htm

Serial Usar-Location:
MNon Fleat-Free EPIRE

Burst—-17167.htm

Burst—-17168.htm

Burst—-17169.htm

User- Location: Test

Burst—17170.htm

Burst—-17171.htm

Burst—-17172.htm

Standard Location:
Test

Burst—17173.htm

Burst—-17174.htm

Burst—-17175.htm

National Location: Test

Burst—-17176.htm

Burst—-17177.htm

Burst—-17178.htm
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Issue | 01.01
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Document Title

E101V Navigation System, Beacon and
Message Coding Test Results

Example decode Standard Location EPIRB with MMSI Location A
Burst-17149.htm

Full Hex FFrFEZFECS2F423F033403260357 7964659607

ITEM

Mleszage format long forat
Profmook Location Proboos
‘Caouriry code- 201 - Albanks
Type of incation protocnt: S2andard Location - EFIRE (MMS]
MAID: 299995

Specific Beacon: 0

Laktfude Sigrn: North
Latfude Degrees: 51
Lakfude: Minuies: 15
Longitude Eign: East
Longfude Degress: 1
Longiude Minues: 30

BiCH 1 Emcosded:

BCH 1 Caloulated:

Fheed bits: (1101 Pass

BE-106

MiA

o110

Fositon Data: Encoded Postion Data Sourte From Intermal Mavigation Desice || 111

Aux Device: 121.5 WHZ homer
ke Crfset Bigre +
Latfude Offset Minuies: &
Latfude Offset Eexconds: 52
Longitude Offset Sign: -
Longitude: Offset Minudes: &
Longiude Offset Seconds: 36
BICH Z Emcoded:

BCH I Calouiated:

Composite Lathude: 51, 35448400

15 Hexw ICx

Document 75931777 Report 04 Issue 1

MiA

MiA

MiA

WALLUE

DO 900001

Do

1119010000000 11111

01004 10000000 110010

01004 10000000 110010

1o

& || DO190

Do140

4001

019000001 11

019000001 11

Composie Longitude: 135 Degress East

1325E24TEDFFEFF

Lat: 51°21'52" N
Long: 1°23'24" E
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E101V Navigation System, Beacon and
Message Coding Test Results

Example decode Standard Location EPIRB with MMSI Location B
Burst-17150.htm

Full Hex FFFEZFECS2F423F03340210CCEFT7E6A4DTC0

(=

Meszage format long format
Profocol: Locafion Profoool
Couniry oode: 201 - Albanka
Type of locaion profoool: Standard Location - EPIRE (MME!
MID: 999833

Specfic Beacon: O

Latude Sign: Mo
Laftude Degress: 51
Laftude hMinubes: 15
Longiude Sign: East
Longiude Degrees: 1
Longifude Minuies: 0

BCH 1 Encodesi:

BCH 1 Calculnisd:

Flved bifs {1101): Fass

Position Data: Encoded Fosiion Daty Souroe From int=mal Mavigation Devics || 1

Muxe Device: 1271.5 MHz homer
Laftude Offsef Sign: =
Laftude Offset Mruies: 1
Laftude Offset Seconds: 40
Longifude Offset Eigr: +
Longiude Offset Minuies: 4
Longiude Offset Baronds: 52
BCH I Encodes:

BCH I Calculnted:

Compoesie Lalfude 51 27777777777 778 Degrees Morth

5 Hex ID:

BiTS
a5

26

125-132

133144

A

A

A,

WVALLE

1

o

D01 1001004
oo

1110100001000 11111

(D0 D000 1 -H00 100900011
(D0 000 1 -H00H 100900011

191

O 11000000
O 11 D000
Composhe Longiude: 1.0211111111111111 Degress East

1525ESATEDFFEFT

Lat: 51°16'40" N
Long: 1°4'52" E
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Document Title

E101V Mavigation System, Beacon and
Message Coding Test Results

NAVIGATION SYSTEM TEST RESULTS

Table F-C.1 of C/S T.007 (Issue 4 Rev. 9 October 2014)

Position Data encoding Results User Location Protocol

Script Value of Encoded Location Bits Transmitted by Confirmation
Referance Beacon {Hexadecimal) T
{SE;II?I:IE Correct (+)

1 Bits 108 - 132 = OFEOFFO v
Bits 108 - 132 = 1001000
2 Mumber of seconds after providing navigation v
data that beacon transmitted the above
encoded lecation information: 18.4
3 Bits 108 - 132 = 0000000 ¥
4 Bits 108 - 132 = 0006B3C ¥
3 Bits 108 - 132 = 1007B3C ¥
& Bits 108 - 132 = 1B28590 ¥
7 Bits 108 - 132 = 1B29590 ¥
] Bits 108 - 132 = 0E41B40 ¥
] Bits 108 - 132 = 0B3CB40 ¥
10 Bits 108 - 132 = 14918A7 ¥
Self-Test Navigation Test Scripts (C/S T.007 Issue 4
Rev. 9 October 2014)
11 Bits 108 - 132 = OFEOFFO W
12 Bits 108 - 132 = OFEOFFO v
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E101V Mavigation System, Beacon and

Document Title Message Coding Test Results

Table F-C.2 of C/S T.007 (Issue 4 Rev. 9 October 2014)

Position Data encoding Results Standard Location Protocol

Script Value of Encoded Location Bits Transmitted by | Confirmation
Referance Beacon (Hexadecimal) that BCY
(Sea Table

rect [+
D.2) Correct (+)

Bits 85 — 85 = OFFBFF
Bits 113 - 132 = 83E0F

Bits 85 — 85 = 100400
Bits 113 - 132 = 8420E

z Number of seconds after providing navigation
data that beacon transmitted the abowve
encoded location information: 23.1

Bits &5 — 85 = 000000
Bits 113 - 132 = 8360D

Bits 65 - 85 = DOODACF
Bits 113 - 132 = 0F222

Bits 85 — 85 = 0012CE
Bits 113 - 132 = 93 AG60

Bits 85 — 85 = 100ECF
Bits 113 - 132 = OFA1D

Bits 65 — 85 = 1B2964
Bits 113 - 132 = 80A00

Bits 85 — 85 = 1B2D64
Bits 113 - 132 = 84E00D

Bits &5 — 85 = 0B46D0
Bits 113 - 132 = 03801

10 Bits &5 — 85 = 0B42D0 v
Bits 113 - 132 = 08009

11 Bits 85 — 85 = 14962A v
Bits 113 - 132 = 80200

Self-Test Navigation Test Scripts (C/S T.007 Issue 4
Rev. 9 October 2014)

Bits 85 — 85 = OFFBFF
Bits 113 - 132 = 83E0F

13 Bits 85 — 85 = OFFBFF y
Bits 113 - 132 = 83E0F

Page 11 of 15
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Document Type

E101V Mavigation System, Beacon and

Document Title Message Coding Test Results

Table F-C.3 of C/S T.007 (Issue 4 Rev. 9 October 2014)

Position Data encoding Results National Location Protocol and RLS
Location Protocol

Scripk Value of Encoded Location Bits Transmitted by | Confirmation
Referance Beacon {Hexadecimal) T
{See Table .

D.32) Correct [+)

Bits 39 — 85 = 3F81FED
Bits 113 - 126 = 27CF

Bits 59 - 85 = 4002000
Bits 113 - 126 = 284E

2 Mumber of seconds after providing navigation
data that beacon transmitted the above
encoded location information: 31.8

Bits 59 - 85 = 00D0O000
Bits 113 - 126 = 26CD

Bits 59 - 85 = 0019678
Bits 113 - 126 = 060D

Bits 59 — 85 = DO1567A
Bits 113 - 126 = 2710

Bits 59 - 85 = 401B677
Bitz 113 - 126 = 0740

Bits 59 - 85 = 6CADB20D
Bits 113 - 126 = OGCO

Bits 59 — 85 = 6CA2B20
Bits 113 - 126 = 21C0

Bits 59 - 85 = 2D03680
Bits 113 - 126 = 0701

10 Bits 59 - 85 = 2CF5680 y
Bits 113 - 126 = 2009

11 Bits 59 - 85 = 523F14F v
Bits 113 - 126 = 2040

Self-Test Navigation Test Scripts (C/S T.007 Issue 4
Rev. 9 October 2014)

12 Bits 59 — 85 = 3F81FED v
Bits 113 - 126 = 27CF

Bits 59 — 85 = 3F81FED
Bits 113 - 126 = 27CF
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Document Title
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Message Coding Test Results

ANNEX A

Mavigation System Test Script Reference

User Location Protocol Test results

Script

Tester File Name

Hex Code

1

Burst-17124.htm

FFFEZFECOAD018CO0CEB3ICTY5FO1F618340D44

%]

(18.4s)

Burst-17125.htm

FFFE2FEC2A0018CO0ARIDES22BFE9C400105

Burst-17126.htm

FFFE2FECoA0018E00DEIBE17B0BG1D0O004FD

Burst-17127.htm

FFFE2FEC2AD018F65059066854F61B0003FC

Burst-17128.htm

FFFE2FECoA0018F6515901EAIFFEE7000COE

Burst-17129.htm

FFFE2ZFSCOA0018D681E400BA34F61C0407F7

Burst-17130.htm

FFFE2FBC2A0018D67AB40067B8FEE0240E90

Burst-17131.htm

FFFE2ZFECOADD18E91FBAYFOSE0BGE1000B0OF

Burst-17132.htm

FFFEDOSCOADD1EDFCOFFO2ZAD44769F3C0672

Burst-17133.htm

FFFEDOSCOADD1EDFCOFFO2ZAD44769F3C0672

=D

Burst-17134.htm

FFFEDOCC94186186186689DE52AFEQOFFO146

=] =w] o s | | B W

[

Burst-17135.htm

FFFEDOCC94186186186689DE52AFEQOFFO146
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Document Title

E101V Mavigation System, Beacon and
Message Coding Test Results

Standard Location Protocol Test results

Script

Tester File Name

Hex Code

1

Burst-17111.htm

FFFE2ZFBCO96FOC0637FDFFO92EF3783E0FGEC

Fa

(23.15)

Burst-17112.htm

FFFE2ZFECO6FOC063802000E2FF778420EDFO

Burst-17113.htm

FFFE2ZFBC96FOC063000005DAAET7E360D373

Burst-17114.htm

FFFE2FBC96FOC06300567CB315770F2220AE

Burst-17115.htm

FFFE2ZFBCO6FOC06300967714DAF793A602A4

Burst-17116.htm

FFFE2ZFBCO96FOC063807679BB44770FALOC2D

Burst-17117.htm

FFFE2ZFBCO96F9C0630D94B204CE6B780A00F7 G

Burst-17118.htm

FFFE2ZFBCO96FIC063D96B2467C3B784EQ007A2

Burst-17119.htm

FFFE2ZFBCO96F9C0635A3686FB0977038016F7

Ll B = ML= B B = ¥ Y O S (RN

=

Burst-17120.htm

FFFE2ZFBCO96FOC0635A1682D07CT77080098C0

[
b

Burst-17121.htm

FFFE2ZFBC96FOC063A4B151B249F780200018

[
]

“

Burst-17122.htm

FFFEDOBCO96FOC0637FDFFR92EF3783EOFG6C

[
%8

Burst-17123.htm

FFFEDOBCO96FOC0637FDFFR92EF3783EOFG6C
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Mational Location Protocol Test results

Script

Tester File Name

Hex Code

1

Burst-17136.htm

FFFE2F8COAD018DFCOFFO2ZAD44779F3C0010

Fa

(31.8s)

Burst-17137.htm

FFFEZFE8COA0018E00100011ABD37A1380347

Burst-17138.htm

FFFE2FECOA001B8C00000065448F79B340105

Burst-17139.htm

FFFE2F8COAD018C00CBICTSF91F718340B28

Burst-17140.htm

FFFE2F8COA0018C00ABIDE522BF79C400767

Burst-17141.htm

FFFE2FSCSAD018EOODBIBE17EBOBT1D00029F

Burst-17142.htm

FFFE2ZFBCOAD018F65059066854F7 1B000S59E

Burst-17143.htm

FFFEZFEBCOADD18FE515901EALIFF7E7000AGC

Burst-17144 . htm

FFFE2FECOAD01BD681B400BA34F71C040195

Ll I L= It B = Y I N N

=

Burst-17145.htm

FFFE2F8COA0018D67 AB40067BEF7802408F2

[
b

Burst-17146.htm

FFFE2F8COA0018E91FBATFO960BY81000D6D

=
]

“

Burst-17147.htm

FFFEDOSC9AQ018DFCOFFO2AD44779F3C0010

[y
L

Burst-17148.htm

FFFEDOSC9AD018DFCOFFO2AD44779F3C0010
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T.007; 5.) Compliance statements

The following statements justify that the design of the rescueME EPIRB1
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 veltage 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 five 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 EPIRBE 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 medulation 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 EPIRE 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

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 EPIRBE 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
S minutes or be stopped by a position fix being obtained, whichever
occurs first. If the timer completes its run then the EPIRE 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 is not activated during a
self test.

Mo test transmission is transmitted during 3 GPS receiver test.

v. Protection against transmitting erroneous position
data

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)
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Annex 1: Rakon statement on MTS of five year period

ralkon

Report number
Date of issue
Product description

Product type
Rakon Part number
Construction
Output Freguency
Class

Numbser tested

TEST REPORT

2010-029

Gth July 2010

Temperature Compensated Crystal
Oscillator (TCXO)

CFPT-5000

ES344LFT

Surface mount; 7.0x50mm, 10-pad
12.688750 MHz

[l

20

TESTS PERFORMED

Mid Term Frequency stabiity (M T5S) over a Gomonth period. Data is used to predict the perfformance of the devioe

ovar 8 S-year period
Tast sequanos

Applicabla standard

TEST
Rasidual [S-year predicion)
Minimum Static Sope {Geyear
prediction]
Maximum Static Stope {S-year
pradiclion
Minirmum Gradient Slopa (5-yaar
predicticn)
Mazimim Gradient Siopa (5-year
pradiction
Aging Mid Freguency (5-year
predicticn )

The conclusion reached following

1) Measure MTS over the tamperature range «20°C 1o +558°C 0 -20°C
2) Btofe Tor 1-manth &t room temperatuna (+200C £ 5°C)

3) Magzina MTS owar the temperaiure range -20°C 10 +557C 0 -20°C
4) Store for 1=manth at room temperatune (+2000 £ 5°C)

5) Repeat lesting & siorage sequence for a further 4 manths

Cospas-Sarasl T 00T, issue 4, revision 3

SUMMARY OF TEST RESULTS

PASS FAIL REMARKS
20 a Minimum Cpk = 1.488
20 a Minimum Cpk = 5794
20 a Menimum Cpk = 12 389
20 a Minimum Cpk = 1.431
20 a Minimam Cpk = 1428
20 i Minimum Cpk = 38 260

COMCLUSIONS

tihe anatysis of e data contained within this report indicates that the failure rate

for this product after 5-years cperafion will be less fhan 3000 ppm.

Tesfing conducted by
Repart prepared by
Report approved by

lan Payne
David Lowrie
David R Woodall

THE DU RIGHT 1M THES D00 UMW ST 15 THE PROPERLTY 08 RAKON LK LIMETEDS AN THE CECURIENT 15 BSS0UED N COMIDTHIN
THAT IT 18 BT OOPED. REPRINTED DR REPRODUCED. MOR TS CONTENTS DESCLOSED EITHER WHOLLY O [N PART TDANY
THIRD FARTY WITHOUT ETHER THE COMIENT IN WHITIMNG OF, OF [N ACCORT0 MCOE WITE THE COMMTIONS OF & CONTEACT

WITH RAKCN UK LT &

i O LS

P gl o] b (12808
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T T [LNIT B SO0, P edd IO D2 B NS Bl i who Braba s oo ok
Jooewnartt How. Sadier Fiowd. Lok, [ME 385 Erglesd
oo e M Hate. 160 Sengare S Lovdan B0L8 400
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MEDIUM TERM FREQUENCY STABILITY (MTS) - 5-YEAR PREDICTION
Dwwvige: ]T:mqwnl;y: lass:  |Package: ate:
ESI4ALFT 12,6887 50 MHz | SM (T x5.0mm). 1 D-pad -July-2010

RESIDUAL [oph)
T Fredicind Fesklual
Tima {Days) i a0 @ 0 180 180 Siope insercept  after Byears
1 107 104 o6 045 a.m 055 0288 1.138 0.267
3 1.04 153 107 1.0 1m 110 024 1964 1053
7 054 LG4 053 062 065 b6z 0005 0.641 0.ez26
B 034 41 o 0.31 0.5 nar .03 D3 0525
1 043 043 o 0.38 0.5 0.50 0oGE 0376 0454
13 059 oo 061 0.80 LE: -] 0rr nCeg 0573 0.851
17 1.34 136 138 0.56 0. 133 0140 1378 0522
1 059 053 o4a 0.53 05 0.5+ 0030 0580 0.423
21 152 LG o 143 il 059 1318 1632 .55
zr 127 121 oeo 0.38 1.2 1.66 0O 1965 1223
] 0w ] ngz L.BE Ll 0.7 e} DI 0.7
b 0w oo 054 062 0.7 0.83 .7 0.735 0.7eR
F3 08y 085 naz .54 1m0 145 1 DA 1215
37 ns7? 058 ] 1.0 Ll 076 2.113 0.505 0.272
44 083 06D 055 0.65 074 0.7+ (.04 D592 0.7z
£t ogo 0as oes 0.85 0.8 087 0026 08922 0.8a7
52 043 0.3 047 0.38 0.4 0.87 0051 0.388 0.554
5l o ] [l ] 0.7 il 0.73 0002 D.En 0.7E
o 053 053 L] 0.48 a8 0.56 0008 0.500 0.5a0
] nez orr 085 065 R o.ar 14073 0.8A2 0.E45
Maximum 1223
Minmums 0.7
(AT 0.741
Slandard Desdabion 0,249
Uppar 5pac. Limit 3.000
2 Bigma [05% Canl| 3 Esgma [0 Ceal.|
Calc. Max. valug 1.2 1.438

cpk Upper) wa 30
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Class;

WMINIMUM STATIC SLOPE (ppbimin)

Time [Bays| 1
i -0l
Ed 211
T 01T
L] =008
1 415
1 =008
17 LRkl
] -0E
al 211
a7 -00E
Fa:l =005
3 -0DE
n =0z
ar 010
44 005
48 -00E
= Ll ]
54 Ll
] =008
[=1] Ll

Document 75931777 Report 04 Issue 1

015
008
<014
008
<013
-0
012
-0 08
005
-no4
<01 0
<004

-004
010
=008
071
=006

=1}

401
213
B35
00
414
o0 0
o
£.14

o3
o

Eala:}
209
£.13

[T
£2.12
@l

00
aar

k]
-0m
<012
LR
=00
<014
=00
Eil]
B
<008
-0os
=006
-008
=00z
Likt]
<005
Bl
S0
<007
=011
=008

A58
303
14
018
<008
£.43
.08
<002
08
gt}
-0uDa
{007
-7
gulih]
L0
DB
-7
12
<0.08
011
0,08

PACKAge: Date:
SM [Tx5.0mm)1 0= ully 2010
Pradicind Minimum
Siatic Slopa atter §
180 Elapa Inkerespl yRars
403 HIEIRS 0024 D016
013 2011 D10 0180
418 0000 Eik] 0174
.08 oo =008 £OTR
4.14 0008 CiRi- ] 0130
0207 0oax =008 {DOTE
403 0.oar <0187 0 0F
408 £ R il 114
4.08 a4 <0116 04071
a7 004 =008t Btk -
.08 Q013 =008 «Lu181
a0 0000 {0482 081
.08 e Rl 0,083
411 £ 004 058 111
40.08 0003 <00E0 0060
£.a7 0005 -0ods ~u0eE
.11 0023 =002 0185
4.1 L0013 <00E2 0,105
a1 D013 =008 123
0.7 Oota =0042 0,088
Mesimum 0,07
Minirur: BAT4
Flans -3.08E&
Standmd Dewiaion .05
Uppar Spee. Lisit 1.000
Loawor Spec. Limit =100
2 Sigea (35% Cond] ligma 355 Conl )
Calg. Max. value 0,02 AT
Tak. Win vl 3981 0243
Tk Upper] nfa 480
Cpk [Lowsr) i 574
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MEDIUM TERM FREQUENCY STABILITY (MTS) - 5-YEAR PREDICTION
Device: F requency: Class: [Pachage: Daale:
ES34LFT 12.666750 MHz i SM [Tx5.0mm},10-pad Qf-July-2010

MAXIMUM STATIC SLOPE (ppb/miny
Prodicied Maximum
Sarinl Numiar Siatic 8lops altor §
Tirra (Draya] 1 30 L1 0 150 180 Skaps  Imorcapt WRATE
1 010 (il (PR 0 (R F 0 Q005 ERLIE} o118
3 LI o0g (PR L} o0y 0 o 010 0T D1s 0068
T il g 005 006 (- R 0004 005D 0064
] 04 [ilr 02 o0z 045 LT O004 035 0048
1 il nod 005 007 LTy a1 Q001 0074 nve
13 Ll 0 005 s (1] 008 0004 053 il i
17 il o2t 014 013 011 0.10 0057 0245 0058
19 006 0% 003 07 b os 0.06 a007 0.066 ooag
| il L1 .08 ] Lery 008 0002 006 OLOPE
= 0.1z (i1 007 (rA 1] 016 0.12 a004 0100 o3
= i) P 005 008 (-] 008 0004 D083 OLOTD
&} 006 008 0.05 005 0 oE 0.1 apod Dos2 noTe
bn ) a1 o.oT iz oz o1z 0.1z 0008 D.0eS o128
I a7 o.oT 004 o1 o 0.0 Life k] D063 .05
L LEa o0d ooz 003 oaE 005 4010 o2 [l
£ 008 oos ouos 0uos D= 0.8 0000 D058 005
52 00s oos ouoa o7 DS 008 01000 [ O.OTH
5 (il ooT 003 006 ] 003 a0o7 0048 0068
56 00 0os 003 004 (] 00 a0a2 0030 0T
1] a7 014 oig 013 0iAS an 0016 DTS o1
Maximium 0125
Minimum 046
Maan ®0TR
Sirandand Devinion s
Uppar Spoc, Limit 1.000
Lownr Spoc, Limit -1.000
2 Sigma (B5% Conf) 3
Cale. Max. value [ EFa
Calc Min. value o028
Cak [Uppar) n'a
Copit [Lanwr| A

Document 75931777 Report 04 Issue 1

Sigma (3% Conf)

0183
0,003
1271
14.484
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2 8igma {05% Conf) 3 Sigms (W% Cant |
~0e6 ddbh

MEDIUM TERM FREQUENCY STABILITY [MTES) - 5-YEAR PREDICTION
Device: Frequency: Class: [|Pachage: Diate:
ES344LFT 1Z 638730 MH: 1L SM [Tx5.0mmj,10-pad 06-July-2010
MINIMUM GRADIENT SLOPE (pphimin)
Frediciad Wirs mum
‘Sunal Nurmisor | Gradiont 5lope afior
Timse [Days) 1 n &0 0 EE ] 180 Blope  Imarcopt 5 yoars
1 1m 451 ki ] BLuk: vl a3 <0L85 0035 <0933 =rara
3 =10 <1 oD <1.07 <1000 Lk ] <104 <0005 101t =102
7 <073 472 078 =072 o2 -hT4 <0003 <0732 =738
9 <052 4 50 0an <050 4050 <48 ooz 05189 =481
il <0 47 Bl =018 4030 <h32 <0004 <0122 =125
13 =033 £ 38 0I5 =035 <034 RHEx] 0533 =0.333 =018r
i7 P ] 4145 0 Bl D4R <0 53 <LB5 0015 <[ 450 =054
19 -0&3 D EE -0Ed -DuBs 0EE -uBs aoi8 -08ET ~DE2E
by AR 416 A1 -118 A7 M 0003 1473 118
27 Q8 084 083 -non -1.05 -toa 0023 0827 -1.001
| - 485 034 -006 .85 -0hs 0920 08T -Dazz
3 R L83 083 -0.84 75 -0 0018 0843 =78
3 -1 =1 (3 058 =10 -1,08 -1.08 =00a7 =1.003 1028
B -1 426 225 028 0.7 - CO1E D24B 0300
44 <047 oA D4 «D.68 .53 «ILBS =0/03E 0456 .52
4B <084 4 E3 ik ] <OTE 47T <ILTH aa48 =0A5T =
53 <04z 4z a8 =04k 049 <48 =0O2E <0407 ~[aar
= nar <1 Do 1.0 1M =103 <108 =D2E <0356 =1.055
=3 i e = 433 035 =0ar 4035 =0L38 a1 <0340 03Ty
B i e -] 437 079 <037 4025 <0 0034 =342 <0233
Masiin 018z
Milmum 1183
Flogas ~DUBET
Standerd Devialion N
Upper Spec, Limit 2000
Lownsr Spoc, Limi -2.008
Cale Mas valun
Calc. Min. value -4 268
Cph [Uppen wa
Cpk [Lawer} wa
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1431
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5

MEDIUM TERM FREQUENCY STAEILITY (MTS) - 5-YEAR PREDICTION

-2
2 Bigma {05% Conl) 3 Sigma [99% Conl )
1248 1.578

Deyviee: FlEﬂIJvEI'IE_',I‘. Clazg: Fﬂ!ﬂé! o
ESIAALFT 12.68E87 50 MHz Il SM {T=x5.0mm).10-pad = Juby-2010
MAXIMUM GRADIENT SLOFE (ppd'min)
Prediot Mo
Sorial Numbser | Gradiont 3 aps aler
Tires [Daya) 1 30 L] 30 150 158 Slepa  Intercegt 5 yaars
1 1.26 oz naT 100 1.0@ 1.02 0111 1210 0848
3 106 14 1.04 1.04 1.06 1.05 -0 D0 11052 1034
7 55 HET (X (HGE L L1 sz 0532 0700
9 45 044 FELY (HEE 043 a43 -0 008 0452 Q437
1 1 RE] 019 018 o9 030 [k o3 0187 01g7
13 [R5 0.9 oiT 0T o7 oia -0 DR R 01e5
1T 1.05 1106 o3 nag =3 0Eq -03Ta 1.108 Lijeig
19 (1] 0688 DED 074 0.EG a7l ooaT 0887 a7in
i} i.14 147 1.18 118 1.18 1.18 i 2 1141 117
I WED a&7 (i} nas nds odl -0 0715 0380
) 1% -] ko [} oEz 0Ea [} <0030 0888 L))
al BE 0585 [} ;3 oEq oTe a7 -0 024 D& 0758
a3 108 1405 1.08 1.08 1.07 1.0 -0 02 1071 1068
ar [+ ] 0.3 oE3 Y ozd Pl 5020 0280 0218
44 a4 e LEL] 051 52 D55 2 0427 {1564
46 15 nav (11 nE2 062 L1 -0 166 0068 Q448
52 38 ] 0.38 (HETH] HER ] 042 i 4 0374 0420
B2l (1] s 0nas nas 096 nar [ IE 0946 1564
56 33 D3 0nar 037 038 LEN o2 03 0412
B 025 D= 033 02z 022 0x 0o T 0258 .20
AR LaTh 11
Wi miuim 01es
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Cale, Max, valug
Cale, Min, valse -0.0E8
ek (Uppar) n'a
Cpk (Lowar} n'a
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ralkon
raxKon

RM FREQUENCY STABILITY (MTS) - 5-YEAR PREDICTION
Davice: Fraquenay: Class: [Package: Darte:
ESMALFT 12.6B87T5ED MHz Il SM (Tx5.0mm].10-pad _ J06-Juby-2010
AGING - MID FREQIUENCY (ppm)
Predicid Aging W6d
Boridl Mupnser | Frogquesnay akior 5
Time [Days) 1 w 50 ] 150 180 Blope  Irberoopt years
1 S8 4020 FRER T 0.20 020 0002 DB 0188
3 08 008 042 4 015 6 042E DOTE MR EE]
¥ noT 006 am e L] 01 043T  OBD N 1]
] 03 003 012 A4 016 E R T3 1, B R ]
1 oo 40,04 007 e O] S 084 DS 01130
12 noe 001 D06 00T .08 <008 0438 DB 0110
17 L0 0.06 012 A6 016 S5 4B GDUHE D AT4
15 ooz 0.0 005 06 o7 007 02 O 0108
3| nog 003 003 M .05 005 0438 D4z 081
by 03 003 008 D 012 412 O DHE 0150
p-:] 003 .03 003 M o0 T PO T T -0TE
3l 1] 4006 <011 -1z .05 005 0015 4T -0.004
a3 06 40,06 L4718 019 020 006D -DOZE -0.255
kY noe 0.06 am L] 001 001 0842 s -DuE
44 03 e FRL I T 012 043 O8d4E .BMT -D1E1
4B 007 0.7 ao o0 o0 002 0044 DuES -0U050
=+ 0ol A0 007 a0 o0 040 045 D43 0135
54 no3 0.3 -oar  and 03 003 0020 DS -D0ST
) ood A0 005 00E 008 006 0020 Do -0D8R
&0 n.o3 0.03 oor  -a0d L1 004 0033 Ddd 0068
Pasimam 0042
Miniswam -0.255
Maan 0120
Eilaredarnd Diuiation 0.0E3
Uppar Epee. Limit 4035
Lawar Epse. Limit 41318
1Eigma [35% Canl) 3
Cale. Max. vlise 0.080
Cale Min. valui 0230
Cpk {Uppar) nla
Cph |Lower) na
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T.007: 5.1 TCXO Data Sheets

The reference oscillator crystal for the 406MHz transmitter in the E101V
EPIRE is made by RAKON Ltd. The following data sheets and sample data
are attached.

Figure 1: Reference Crystal Data Sheet - Sheet 1 of 2..viiiiiiiiiinnnn. 2
Figure 2: Reference Crystal Data Sheet - Sheet 2 of 2..cciiiiiiiiiiiiiiiennn 3
Figure 3: Rakon Long term Stability declaration....ccoecviviciinciicecnvnees 4
Figure 4: Frequency stability plot for crystal used in SafeSea E101V - Unit

0B00003P Rakon Serial N2 (PCBB) ..o s s s s s e s nanas 5
Figure 5: Frequency stability plot for crystal used in SafeSea E101V - Unit

0B00004P Rakon Serial N2 (PCBS) .o iiiis s s rsas s ne s nanas G
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rakon

Oscillator Specification: ES344LF(T)
Issue 1, 24" February 2010

Designed for wse in “Cospas-Sarsal” Emergency Beacon Applcations

Cutling in mm

Pad Connections
Do not conrect
[[s3
Dio not connect

Tri-Siate Conirol {Enable)®

Supply, +\s
10, Do nof connect
*laave unconnecied ¥ nod reguined

Weight 170mg (ypcal)

W0 ) S Lh g L R
A
m
.=
=

Marking includes
Manufacturers ID (R}
Manufacturing identifier (X 20X
Fad 1/ Statk: sansithdty Identfier [ A)
Ahbraviabed PIM {5344)
Danice daie code YW
Senal number {nann)

Electrical
Nosminal Frequency, Fo
Supply Votage, Vs
Input Gumard
Dutput
Type
Load
Vol
ok
Duty oycie & 50%
Risa fima, 10% io $0%
Fal tima, 30% to 10%
Frequency Stabsity
Calibration Toberance &t 25°C
Temperature, -20°C o 55°C
Supply Voltage, + 10%
Liad, + 5pF
Adlan Variance (tau=100ms)

A0S

.04

LI B9 o900

R X XX
A& B3EWnnnm

12688750 MHz
33V
S4.0mh

HEMOS

15 pF
=01%Ws
=0.9%Vs
45% 1o 55%
ZHns
ZHns

%+ 0.5 ppm
2 & 0.2 ppm reference 10 (FuoatFue)@

£ £ 0.1 ppm reference 1o frequency at 3.3v
= £ 0.1 ppm reference o frequency at 15 pF
= 1.0ppb

Page 1082

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

Oscillator Specification: ES344LF(T)
Issue 1, 24" February 2010

Desigred for use v “Cospas-Farsal” Emergency Beacon Applications

Madium Temm Stabiity specified and measured acoording bo G5 T.001 & T.007 (aweraged
over 18 measurements in 15 minute penod, and islowing 15 minute power up peod)
Mean Slope dFidi
Etmady state condions =+ 0.7 pphumin
Ouring and 15 minutes after varabie lemperatuee conditions
4 1.7 pphimin (dT/dt S + 5°C  howr)

Residual dF from slope =+ 2.0 ppb (dTidt = + 55C [ houwr)
Test resulls shipped with sach desice, idendfiesd by date and sarial nember, relained for 10 years.
Reflow scldering =1 1.0 ppm
Agoing, first year =+ 1.0 ppm
Ageing, 10 years =1 3.0 ppm
Tri-Stale

Pad B open cimuit or = 0.6Ws Cutpar Enabled

PadB = 0.2Vs Chutpart High impadance

Iry Tri-sfale riodes, The oulpud slage is dizabled bl the cecllakor amd compsinaaiion crouil are 351 sciive
{ourmrent comsumplon TmA typ. ).
Phase Mose (ypleal values) -80 dBe/Hz &t 10 Hz
=116 dBc/Hz af 100 Hz
-127 dBo/Hz al 1 kHz
-137 dBo/Hz &t 10 kHz
P B w188 e

Environmental
Oparating Temparatura Range =20 o #55°C
Siorage Temperature Rangs -55 1o +125°C

‘ibration |EC BO0EE-2-6 Test Fo, 10-60Hz 1.5mm daplacement, at 98,1 me™, 30 minutes in
aach of three mutually perpendicolar Rees a1 1 octave per minute

Shock |IEC GO06E-2-27 Tast Ea, 980ms" acceleration for Gms duration, 3 shodks in each
dwachon along three mutualy perpendicular axes

Soldering  SMD product sutable for Conveclion Reflow soldering, Peak temperature 260°C
Maxkmum tme above 207G, 60 secs

Solderabllity MIL-STD-202, Method 208, Category 3

RaoHs Parts are fully compliant with the European Linion directive 200285EC on fhe
resiricton of the usa of cenan hazardous substances n electrical and electnonic
equipment. Mobe these RoHS compliant pars ane sultable for assembly using both
Laad-fres solders and Tin'Lead solders

ariing Laser Marked

Packaging Paris ordared with suffix ‘T are supplied on Tape-and-Rael.

TOOEPAS SARSAT 406MHz distress bapcons spacilicstion G5 TOD (Isswe 3, Ravision 9, OCT J004)
and LS T.007 {lssue 4, Rewsion 3, OCT Z008)

Page 202

Figure 2: Reference Crystal Data Sheet - Sheet 2 of 2
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Product Service

ralkon

TEST REPORT
Report number 2010-029
Date of issue Gth July 2010
Product description Temperature Compensated Crystal
Oscillator (TCXO)
Product type CFPT-5000
Rakon Part number ES344LFT
Construction Surface mount; 7.0x50mm, 10-pad
Output Freguency 12.688750 MHz
Class i
MNumber tested 20

TESTS PERFORMED
Mid Term Fraguency stabiity (M TS) cver a G-month period. Dala s usad to predict the performance of the davice
ovar B S-year pariod
Tast seqguencs 1) Measure MTS over the temperature range «20°C to +556°C o -20°C
2) Sione for 1-manth gt reom temperelune (+2000 £ 5°C)
3) Maasyre MTS owar the lemparaiure range -20°C 10 +557C w0 -20°0
4] Siore for 1=manth at roeom temperatune (2000 £ 5°C)
5) Repeat festing & siorage sequence for a further 4 manths

AN AT R Coapas-Saraal T.007, iaBus 4, ravision 3
SUMMARY OF TEST RESULTS
TEST PASS FAIL REMARKS
Residual (S-year predicton) 20 a Wfinimum Cpk = 1.488
Minimum Stalic Siope (G-year ) _
pradiction) 20 a Minimum Cpk = 5,794
Masiman Stalic Slepe | 5-year i
pradiction 20 a Whinimaum Cpk = 12,35
RN S e e 2 a Minimam Cpk = 1.431
peedicticn)
Masimamn Gradient Slopa [S-yasr ) )
gradiction 20 a Winimam Cpk = 1.428
Aging Mid Fraguency | 5-year _ ~
predicticn| =0 a Minimam Cpk = 28 260
CONCLUSIONS

The conclusion reached followin g the analysis of e data contained within this report indicates that the failure rate
for this product afer 5.years cperation will be less fhan 3000 ppm .

Testing conducted by lan Payne
Report prepared by David Lowrie
Repart appraved by David R Woadall

THE CUPY RIGHET N THES DO LMEST 15 THE PROPERTY (8 RAKCIN UK LIMITED AN THE EOCLMENT 15 BSUED 0N CONDITHRN
THATIT 15 MOT OORED, REFRINTED OR REPRODUCED, HOR TS CONTENTE DESCLOSED EITHER WHOLLY OR[N PART TDANY
THIRD FARTY WITHOUT BTHER THE DORSENT [N WRITING OF, OR [N ACCORDNA MCE WTTH THE COMDTHONE OF & CONTRACT
WITH RAKON UK LTD &

e o 0 Lirmid
T 40 (L XIT S 200, F ol )04 D221 B33 12, Brragdl s i win Brabas oo ok
[Pt Hause., Sadier Fowd, Lok, [ME 323, Erglerd

gl oo (80e: RATG HESE: 160 Allargaie S, London BCL4 400
o g i i . (128000

Figure 3: Rakon Long term Stability declaration
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Famp Date: EXS4d TRSNVEY  LANRA015 14420 aom cLaridta: StetinCradiont Slope=0 71 7 ppbfirin. Resdual=2 pph) Poe 4 Date cods
CD §enal oo dild

N0 27 50
RUET=R - T
oo EH Al
a5 20 500
a0 1L7E 450
a3 1% 400
a0 1z 3D
fho10 a3
7 m 260
S 0S5 200
B0 025 150
a5 oo
anonEm a0
45 0E 0o
40 -0 50
a5 0 -0n
o aan
25 a8 A0
20 TR 250
15 -z0 300
10 225 -J\0
05 -2% 400
oo -2VE 460
Temp
Slop={ prb
Pesttunl{ 75t )

nEs
0s
045
nd
0
03
0
nz
016
0l
0.5
oo
006
i
s
0z
.25
3
Rk
o4

05
L.EG

AT k-

Hadiuen Term Sebiliy

7 LO0 G5 750 95 1000 1725 12501 375 1500 1625 1750 1675 2000 4145 2550 2375 500 26

i

Firg [y
i

15

Time |iruees|

Ilid-Freguencs: -0/00]1 ppm Iz Fewiduel. L L52 ppb

Freeg Sebality. +L0.04] ppm PANSE
Ilin Chradiesd Slope: -0.448 pphimin. Wlin Static Slope: -0 113 pphimin

Mlax Gorechent Slope: 0435 ppbaidn. Wl Statie Slope: 0252 ppbfuin

Figure 4: Frequency stability plot for crystal used in SafeSea E101V - Unit SNo
0800003P Rakon Serial N2ODE516
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R Dl 254 d0 WY

HE Benel no: Bidd

N 27 5l
0L 28 gl
L e Sa |
a5 20 810
a0 178 450
a5 1.5 400
a0 1.:E :mal
FRTI WU 1]
7 20
B3 5 200
a0 25150
ah 000
A0 0EE A0
45 05 00
40 0 A0
i5 .0 -0a
an 2550
2h g -0
20 5 250
15 20 300
10 225 -3E0
05 25 -0.a
an o450
Temp
Slope | ppb
Festtual gt}

s
05
045
04
025
03
0.z5
0z
015
01

oos e

oo
A5
A1
015
oz
.25
03
035
04

RIE

Rt
Riked

Fig (pm)
()

LAAENA0 4 508 A (Limbe: Stabie ot Slope=0 300 7 ppbfme. Reaidoad=2 ppko Foa 104 Dets code:

Hadiuen Term Sohilicy

BIE 750 675 10001135 1250 1375 1600 165 1750 1075 2000 2125 2050 2375 2500 065

Time |Mirwe=s|
Ilid-Freguency: 0012 ppm Iilex Fesidual: [ 213 pph
Freq Sebdiby. +L0097 ppm PARE

MLin Chradieni Slope: .0 581 pphimin Wi Static Sope: 0 117 ppaimio
Ml Cirestient Shope: 0210 pfaiiiin. Wl Static Slope: 0200 pplafiain

Figure 5: Frequency stability plot for crystal used in SafeSea E101V - Unit SNo
0200004P Rakon Serial NeNZ2G664
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T.007: 5.n GNSS Operation

The E101V EPIRE uses a Quectel L70 GPS module to determine its latitude
and longitude position.

Every time the EPIRB is switched from off to on the GPS is powered up in
a cold start mode to acquire the position.

Once a position has been acquired by the receiver then the position is
stored for transmission and the GPS module is turned off to conserve
battery capacity. The GPS receiver is powered for a maximum period of
five minutes if no position has been received.

The GPS position is considered valid if it was obtained less than four hours
from the current time. After the position is four hours old a new GPS
position must be obtained or the EPIRE will revert to the default position
data message until a new valid GPS position is received.

The GPS is cycled on and off as follows if no GPS fix is obtained.

Elapsed Time

ON {(maximum)

Cycle Period

0 hour up to 1% hour 5mins 10mins
2" hour Smins 15mins
3™ hour up to 7™ hour | 5mins 30mins
8™ hour onwards Smins ihr

Once the GPS has a fix and has encoded the location into the beacon
message. The following applies.

The GPS is cycled on and off as follows after a GPS fix is obtained.

Elapsed Time

ON (maximum)

Cycle Period

0 up to 6™ hour

Smins

30mins

7" hour onwards

Smins

1hr

Without 2 GPS Signal present the GPS module operates in Acquisition
mode which draws the maximum current. With a GPS signal received the
unit will move from Acquisition to Tracking mode, once a valid position is
achieved (when the GPS HDOP value is less than 50) the GPS module is
switched into Standby mode (off). In addition to checking the HDOP value
the EPIRE microprocessor also parses the format of the received
messages from the GNSS receiver and werifies that the checksum sent
from the GNSS receiver is correct before using the data. So the accuracy
and format of the data is checked. The content is verified by validating
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the checksum preventing corrupted data from being encoded into the
burst data.

To determine “worst case conditions” for the beacon operating life testing
we must consider both operating the GPS with and without a GPS signal
present in the first & hours as after this time the timings are identical for
with and without a GPS signal present. (When a signal is present we must
assume that the fix is obtained in the last instant before the GPS ON
{acquisition time is terminated by the beacon processory)™®.

Without a GPS signal present the GPS will be ON (Acquisition) for 90
minutes and in OFF (standby) for 270 minutes.

With a GPS signal present the GPS will be ON* (Acquisition) for 60
minutes and in OFF (standby) for 300minutes.

For current consumption figures see sections c. and d.
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Quectel L70
Compact GPS Module
Ultra Low Consumption

Fast Positioning

20¢

Sente  Extondsd Temporaee
sty —1B2in Fanga 40°C o sE°C

o9

Key benefits

2 Extresely compact sizec 10,1 £ 9.7 x 2.5mm

© EASY™, atvanced AGPS technology witoul external
mamary

& Ulra low power consumplion in imcking mode, 12ma

& Awayslocate™, an intelligent controller of peridic moda

2 LOCUE invavie logger soluson with no reed of host and

astarnal flash
2 High sensiivity

163dEm Tracking, -1450BmE@Acquisition
& BE acxy 22 trasching
% Suppor Q255

7 Support DGPS, SEASAVAASEGNOSIMEASIGAGAN)
@ Anti-Jamming. Muli-lone Active Inferferencs Canceler

DUELCTFT=-

Wiraless Module Expert
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Quectel L70
Compact GPS Module

Ultra Low Consumption
Fast Positioning

General Specifications

vl
Tl g
SBAS
m Poallon e
Weloclty Accuracy ‘Without ok
Aceleraion Afcungy  Withou o
Taming Accirmsy APPE oui
Mmscquisition Time
TIFF@-138dBm Cokdl Gitart
wikh EASY™ Warm St
ok siar
TRFF@-1dBm Cokd Blart
withou EASY™ ——
Hek Start
Sangilivity Aogisshon
Tracking
Ao kon
Ersbranmaseral Dperating Tempersius
Swoge Tempanbsm
b Pari: Al
Relgaimiim Viekoainy
Masimaim Acooleraiion
Dirmare ions 101 2 6T = 2 5mm
Weight Appro. Cug

Serial Interfaces
Serial Intertscss
Updaie rane

101 Vnituga
Proincolsy

=2 {Teaching] ¢
B {Auzpeimon|

WALS EGMOS
MEAS GAGARN

38 mCER

afimi

01 m
1ins

“lu

=i

=5

<is

=158

<Ml

“la
A4B3Bm
~A533Bm
-180=Bm
0T o 85T
45T & 1ET
Mlsn TEOO0M
W 51 5me
&G

LUAAT: Adjusianls 4800-11 G200 bies

Destaiit B0

THz {Defailll ep to1DHz

2T =2

FMEA 1133
FMTH

QUECTE "

Wiraless Mod

sin Expart

SQuECTE "R
L o
< {L70 25}
= [ ﬁ L — ]
I dmewn = b
m
: 2
k=
o A0 b
P
o 2:1~
Power Management
Pomer supsly 1B - 4
Frosmir Angquiisiion 18mA
Proser Teackiog 12mi
Pomer Saving Tye. 1. 4ma fDahwayalocile ™ |Nole 1]
Tus Glackus bade
J0uAH Slarty Modn
Periodic Wods
Arfan=a Typa Eichww or Passra
Sntmnna Prwer Exterral or Intemal WOC_RF

Moiw! : Mamuesd n GPE ayslem cnder ooldoor slabe moda

Gopyightl €& 313 Dueclel Whekeia Bolulrs: S0, Ld A Bights Beverved  Hilp Ve pumciel com
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Components for GPS Receivers

Dielectric Microwave Antenna Elements

Standard Specifications
Maminal Centre <A0dB VEWR

Part Number S, Frequency  Bandwidch  at CF [Ma) '“‘;_'f‘“?f’“ ""‘"m“

L WA 8 c|olo Mg MHa] (Rl ster dh)
DAE1STSRISI0N 3535 |30 45| 0 |06 3208 i57542s0073 | 15 15 [-14.0) RHC? 50
OAETSTSRA2SA0S 25x25 40 35/ 0 06 3.3 08 1575471023 15 L5 |-14.00 RHCF B0
DAELSTSH 5408 1525 40 |17 19|06 33 08 1575.42r1023 15 L5 (-14.00 RHC? 50
DAETSTSRISI0A 25uI5 20 25 0 0& 3.0 0B 157547214073 &a 1.5 (-14.0} RHCF =0
DAETSTERISINE 25425 20 1.7 19 06 3.0 OB 157547£1.023 a0 1.5 (-1a.0} RHCF =0
DAEIE7ERACMOA | 20w 4D 16 0 |06 32| 08 15754251023 &0 L5 140} RHCP 50
DAE1STSH2CU0A 220 |20 L6 0 |06 3.2 08 15754271023 50 L5 -14.0) RHC? 50
OAELSTSR1EAON 1318 40 L1 0 06 19 0B 5754221073 =0 1.5 (-14.0) RHLCF =0
DAE1STSHLEADS 1Bx18 (4D 14| 0 (06 3.3 08| 15754281023 50 15 (-14.0) RHC? £
pAgisTSHIEON | 1was (20 (11 0 (06 19|08 1wsasion | 5o 15 (1400 RHCP 30
DAEISTSRLEINR 1818 20 14 0 (06 33 08 15754281023 50 15 -14.0} AHC? 50
OAEISTSR1SAON 15%15 40 LI 0 06 19 0B 15754221073 50 L.5 [-14.00 RHLCF =0
DAELSTSRSI0A 15415 |20 11| 0 |06 19 08 157542$1023 | 40 15 -14.04 RHL? 50
DAETSTSR1IAON 13x13 4.0 9 0 06 19 0B 15754221473 40 1.5 {-18.04 RHLCF =0
OAELSTSR13408 13x13 40 R5 05 06 1.9 OB 157547 £1.023 410 1.5 [-14.0} RHLCF 50
DAET37SR1Z40A 112 4D |07 0 |06 17 08 15754281023 40 15 [-14.0} AHC? 0
DAEBEERZSAE %25 A0 19 0 06 13 08 BB 20 15 [-14.0} RHC? 50
DAESTSRAE1SON bl1.5x61. 50 ¥ 0 06 3.3 OB or5 &a 1.5 [«14.0}% RHCP 50
MAFSTSRAT TOA h1.52R1 Th TR N0 0&A 3T &R =95 A0 LA =140 RHCF 50
DAESSHZSAOG 2525 |40 |19 O |06 13 08 w53 30 15 140 RHC? 50
DAEL 1TEF530H 25u25 4.0 2.5 0 06 13 0B 1175 100 1.5 {-14.0} RHLCF 50
DAEZZZR1 20400 20wz 40 LB 0 06 33 OB Pt a0 1.5{-14.0%4 RHLCF =0
DAE 3EBL25400 2525 4D |17 19 06 13 08 13 450 15 140 RHC? 50
DAE | IS0 25025 4.0 L% 0 06 313 OB I3 5.0 1.5 {-14.0} RHLCF 50
DAE23 38125500 1515 |50 17|19 |06 33 08 1338 60 15 (140 RHC? 30
OAEIZIE] IEEDS 28x2R BD 3.0 30 06 3.3 OB 2338 1330 L5 [-14.00 RHCF B0
DAE2338L2B500 %28 6D 55 0 (06 33 08 pIE] 0.0 15 140 RHC? =0
DAES810R1330C 1313 |30 09 12 /06 33 08 5810 00,0 15 F-14.0) RHC? 50
T Dimensions Worinal Freq  Meal Part at Imaginary Partat Polariation | Impedence

L M A B €D ™ MMz} F o CF {0 Maded 1]
DAL1S74X3008A ImE 40 10 08 157542 B0 £10 25 410 Linear =0
OAL1SToX1E06A 1Exb 4.0 2.0 o8B 157542 Td 210 =B5 110 Lirear 20
Dimensions [mm)

L AEL Crystals Lpd

Tel: +44 [0} 1293 78
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