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1 Introduction.

The new KANNAD SafelLink beacon is an EPIRB desigf@dhe professional and the leisure market.
This beacon can be installed with an automati@ssecontainer (SafeLink AUTO) or with a mountingdket (SafeLink

MANUAL+).

This beacon transmits the unique ID and positiowifihhe distress via the COSPAS-SARSAT satellicegristant alert to the

SAR operations.

SafeLink AUTO

SafeLink MANUAL+

Main characteristics SafeLink
Dimensions max 250x80x105mm (antenna deployed)
Weight 6279

Antenna Integrated

Autonomy Mini 48 hours at -20°C

Battery 9 CR123 cells

Oscillator TCXO E4217LF

PCB 1583

GPS module Fastrax UC322

This beacon has been tested in accordance with B&SARSAT CS/T 001 and CS/T 007 standards.
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2 Application form for a COSPAS-SARSAT 406 MHz Beac on type
approval certificate (Annex G).
Beacon Manufacturer and Beacon Model
Beacon manufacturer KANNAD
Beacon model SafeLink
Beacon type and operational configurations
Beacon type Beacon used while Tick where
appropriate
EPIRB Floating in water or on deck or in a safetff r X
PLB On ground and above ground
On ground and above ground and floating in water
ELT survival On ground and above ground
On ground and above ground and floating in water
ELT auto fixed Fixed ELT with aircraft external anha
ELT auto portable In aircraft with an external ame
On ground, above ground, or in a safety raft withrdegrated antenna
ELT auto deployable Deployable ELT with attacheteana
Other (specify)
Beacon characteristics
Characteristic Specification
Operating temperature range -20 °C / +55°C
Operating lifetime 48 hours
Battery chemistry Lithium
Battery cell size and number of cells CR123/9
Battery manufacturer PANASONIC

Battery pack manufacturer and part number

Williamson / P/N=0146030

Oscillator type (e.g. OCXO, MCXO, TCXO)

TCXO (sed @)

Oscillator manufacturer

RAKON (see § 10)

Oscillator part name and number E4217LF
Oscillator satisfies long-term frequency stabitigguirements (Yes or No) YES (see § 10)
Antenna type (Integrated or External) Integrated
Antenna manufacturer KANNAD

Antenna part name and number

Antenna printed on the PCB 1583

Navigation device type (Internal, external or none)

Internal

Features in beacon that prevent degradation tdvH5 signal or beacon lifetime
resulting from a failure of navigation device oildee to acquire position data
(Yes, No, or N/A)

YES (see § 2.4.3)

Features in beacon that ensures erroneous poditaris not encoded into the | NO
beacon message (Yes, No or N/A)
Navigation device capable of supporting global cage (Yes, No or N/A) YES
For internal navigation devices See§24
- geodetic reference system (WGS84 or GTRF) WGS84
- GNSS receiver cold start forced at every beaotination (Yes or No) YES
- Navigation device manufacturer FASTRAX
- Navigation device model name and part number 2C32
- GNSS system supported (e.g. GPS, GLONASS, Galileo GPS
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For external navigation devices
- Data protocol for GNSS receiver to beacon inta&fa
- Physical interface for beacon to navigation devic
- Electrical interface for beacon to navigationidev
- Navigation device model and manufacturer (if lmeadesigned to use
specific devices)

NOT APPLICABLE

Self-test mode characteristics
- self-test has separate switch position (Yes or No
- Self-test switch automatically returns to normasition when released (Ye
or No)
- Self-test activation can cause an operationalentcahsmission (Yes or No)
- Self-test causes a single beacon self-test medragt only regardless of
how long the self-test activation mechanism app(i¥es or No)
- Results of self-test indicated by (e.g. Passl/iRdicator Light, Strobe light,
etc.)
- Self-test can be activated from beacon remoigatitin points (Yes or No)
- Self-test performs an internal check and inde#@t RF power emitted at
406 MHz and 121.5 MHz if beacon includes a 121.5z2\Midmer (Yes or No)
- Self-test transmits a signal(s) other than atMiB& (Yes & details or No)
- Self-test can be activated directly at beacors(dfeNo)
- List of items checked by self-test

YES
5 YES

NO
YES

Pass / fail indicator light

NO
YES

NO
YES
Battery voltage
RF power at 406 MHz
Phase locked loop

- Self-test transmission burst duration (440 or BR) 520ms
- Self-test format bit (“0” or “1") 1

Beacon includes a homer transmitter (if yes idgritéquency of transmission) 121.5 MHz +3kHz
- Homer transmit power 50mW + 3dB PERP
- Homer duty cycle 95 %
- Duty cycle of homer swept tone 34 %

Beacon includes a strobe light (Yes or No) YES

- Strobe light intensity
- Strobe light flash rate

As specified in the IEC61097-2
23 / minute

Beacon transmission repetition period satisfies TT®1 requirement that two
beacon’s repetition periods are not synchroniseseclthan a few seconds over
minute period, and the time intervals between trassions are randomly
distributer on the interval 47.5 to 52.5 secondssgr No)

YES (see § 11.5)
5

Other ancillary devices (e.g. voice transceivei3t tHetails on a separate sheet jf NO
insufficient space to describe
Beacon includes automatic activation mechanism @rdso) YES
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2.1 List of operational configurations supported.

2.1.1 Antenna test configuration requirements.

Beacon version| Configuration 1 Configuration 2 Configuration 3 Configuration 4
“water ground “Antenna fixed to | “Beacon sitting on “beacon
plane” ground plane” ground plane” above ground plane”
SafeLink X | | X

2.1.2 Satellite qualitative test and position acquisition time and position
accuracy test configuration requirements.

Beacon version| Configuration 5 Configuration 6 Configuration 7 Configuration 8
“water ground “Antenna fixed to “Beacon on “beacon
plane” ground plane” ground plane” above ground plane”
SafeLink X | X | X

2.2 Detalils of the beacon battery and battery pack.

The battery is made of 3 packs connected in parakeh of them made of 3 cells CR123 size conddatseries. In order to
prevent destruction if a short-circuit occurs, driggerable switch (SPR200) is integrated (seéog8nore details).

Battery chemistry Lithium (LiIMnO2)

Battery cell size and number of cells CR123/9

Battery manufacturer PANASONIC

Battery pack manufacturer and part number WilliamsB/N=0146030

2.3 Details on the special features of the beacon.

2.3.1 Homer.
- Frequency : 121.5 MHz +3kHz
- Homer transmit power : 50mW + 3dB PERP
- Homer duty cycle : 95 %

- Duty cycle of homer swept tone : 34 %
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2.4 Beacon navigation system.

2.4.1 GPS module datasheet.

Tha Fastrax UC322 i an OEM GPS recaiver miodule,
which usas tha state oftha art SiAF sngls chip recaher
GECAT with high nawigation sensitivity (-15adBm).
Tha UC322 maceiver is souipoed with an on-board chio [N P ——

EULUESIULTT SR U dURTIL] LRIy LU ITIEe BVl RS

most demanding parformanca expectations. P Revolutionary antenra solution
b Stze: 10.4 x 80.0 x 2.8mm

Impossible to fit in a good antenna®

Mother Board PCB = GPS Antenna no battery back-up

Ground Plana
Fastrax UC:322 enables exdremely high ravigation per-

Ultimate GPS receiver module

SiRF GBCALT chipsat with the sansitivity of -152 dEm
joined by this revolutionary artenna solution, enables
ravigation in urban camyons, where many others would
18l in acauiring and mading the signal from satollites.
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Table 1

General Specifications

Receiver

GPS L1 C/A-code, SPS

Update rate

1 Hz default (fix rate configurable)

Supply voltage, VDD

+3.25V...+55V

Embedded antenna gain

2.8dBi (linear pol.) @ 80mm ground plane width

FPFPS output accuracy

+/- 1us

Note (1): Operation at the temperature range -40...+85C is accepted
but the TTFF and other GPS performance may degrade.
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2.4.2 GPS functioning.

The GPS functioning is based on the future RTCM#joation “RTCM Paper 083-2009-SC110-535¢

e In the first 60 minutes the navigation device shalke at least 3 attempts to obtain an initial tamaand
shall be on for a cumulative total of at least 3hmes. If the navigation device fails to obtain iitial

location within the first 60 minutes then it shalbntinue to make at least one attempt every 15 tegju

thereafter for the next 1 hour of operation (2 hlouotal time) until an initial valid fix is obtaide
Attempts at obtaining an initial location shall tee the navigation device to be powered up foreaiqgu
of at least 5 minutes each time. Once an initialid/ location (fix) has been encoded into the bes
message, or after 2 hours, the navigation devi@dl sittempt location updates following the reginet sut
below:

« In the first 6 hours the navigation device shatkeatpt at least one fix / location update every 3a@utes.
« Between 6 hours and [24] hours a fix / location afgdshall be attempted at least every 2 hours.
 Between [24] hours and [44] hours a fix / locatigpdate shall be attempted at least every 4 hours

So:

In the first 60 minutes, dps on max= 1h

In the second hour,gbs on max= 5Min every 15 min = 20min

Between 2 hours ans 6 hourgp3d on max= 4 X 5min every 30 min = 40min

Between 6 hours ans 24 hourgprd on max= 18 X 5min every 2 hours = 45min

Between 24 hours ans 48 hourgpdon max= 24 X 5min every 6 hours = 20min

= TOTAL : Tgps on Max= 3h 05min

2.4.3 406 MHz signal versus GPS failure.

The GPS module is completely independent of theMBi& signal.

If we detect a GPS failure, we shut down the pavi¢he GPS module and the beacon is used as @wdysacon without
GPS (the only difference is that the message serdtia short message as for the version witho& BR a long message
with default position).

2.4.4 Position clearance after deactivation.

After deactivation and reactivation of the beadbrre is a GPS “cold start”.

The previous position stored in the beacon memasytieen cleared and the correct default valuesrex@ded in the message.

]
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2.5 Self test mode characteristics.

- self-test has separate switch position (Yes or No

- Self-test switch automatically returns to noripasition when released (Ye
or No)

- Self-test activation can cause an operationalemicahsmission (Yes or No)
- Self-test causes a single beacon self-test medmagt only regardless of
how long the self-test activation mechanism app(¥es or No)

- Results of self-test indicated by (e.g. Passl/ifdicator Light, Strobe light,
etc.)

- Self-test can be activated from beacon remofeatiin points (Yes or No)
- Self-test performs an internal check and indisdibat RF power emitted at
406 MHz and 121.5 MHz if beacon includes a 121.52Midmer (Yes or No)
- Self-test transmits a signal(s) other than at MiB& (Yes & details or No)

- Self-test can be activated directly at beacors(deNo)

- List of items checked by self-test

- Self-test transmission burst duration (440 or 6&)
- Self-test format bit (“0” or “1”)

YES
S YES

NO
YES

Pass / fail indicator light

NO
YES

NO

YES
Battery voltage
RF power at 406 MHz
Phase locked loop
520ms
1
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3 Summary of the beacon antenna test results.

3.1 Satellite qualitative test results.

Test performed at INTESPACE.

3.2 Beacon antenna test results.

Test performed at INTESPACE.




éservés.

z

Copyright @ KANNAD. Tous droits r

_ PAGE : 14/76
SafeLink DATE : 16/09/2009

Technical data INDICE : B
REF. : DOC09060

3.3 Navigation system test results as per Appendix C to annex F.

To do these tests, we used a NMEA simulation soéwasend NMEA frames. To decode SARSAT messagesised the
decoder software available on the COSPAS-SARSAT siteb
A RS232/CMOS converter has been used to conved $iek beacon signals to RS232 format.

GPS
/M SARSAT | —

simulator
receiver

RS232/CMOS
converter

Different protocols were tested :

* Standard location - EPIRB WITH MMSI

+ Standard TEST - EPIRB WITH MMSI

* Standard location - EPIRB WITH SERIAL NUMBER
« NATIONAL location EPIRB

«  NATIONAL TEST

*  maritime user with MMSI

¢ maritime user with RADIO CALL SIGN

* RADIO CALL SIGN USER PROTOCOL

» serial user FF EPIRB

» serial user NON FF EPIRB
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3.3.1 Standard Location : EPIRB with MMSI

3.3.1.1 Coding values for the message.

Data element Value
Country code 201
MMSI 999999
Specific beacon 1
121.5 MHz Homer 0

3.3.1.2 Position data encoding results.

Script Message Value of Encoded Location Bits Required Value of BCH
Transmitted by Beacon Encoded Location Bits Correct?
1. Turn on beacon ensuring Bits 65-85=
that _ 011111111101111111111 b
navigation is not provided to OFFBEF Hex )
the ) . Bits 65-85= OFFBFF
FFFE2F8C92F423F17FDFF90DB83683EOF00E| Bits 113-132= - ~ \/
beacon. Record the value of 10000011111000001111 b Bits 113-132= 83E0F
encoded location bits. 83EOF Hex
2. Keeping the beacon active, Bits 65-85=
apply the following navigation 100000000010000000000
data to the beacon: 100400hex Bits 65-85= 100400
0° 0 min 59 sec South, Bits 113-132= Bits 113-132= 8420E
0° 0 min 57 sec West. 10000100001000001110 Response time for beacon t
When the beacon transmitted FRFE2FBCI2F423F18020007DAB768420EB92 8420E hex transmit correct encoded v
message changes, record the Number of seconds after providing| location must be less than
new encoded location bits and navigation data that beacon 52.5 Sec.
the duration of time the beaco transmitted the above encoded
took to update. location information:
3. Keeping the beacon active,
change the navigation input to| Bits 65-85=
the beacon to: 000000000000000000000 b
0° 0 min 53 sec North, 000000 hex Bits 65-85= 000000
0° 0 min 51 sec East. FFFE2FBCO2F423F100000545F9768360D511 Bits 113-132= Bits 113-132= 8360D v
When the beacon transmitted 10000011011000001101
message changes, record the 8360D hex
new encoded location bits.
4. Keeping the beacon active .
changgth% navigation input t(’) Bits 65-85=
. 000000000101011001111
the beacon to: 000ACF Hex Bits 65-85= 000ACF
0° 11 min 10 sec North, FFFE2F8C92F423F100567C1C42760F622BES6) Bits 113-132= N
e e
00001111011000100010
message changes, record the OF622 Hex
new encoded location bits.
5. Keeping the beacon active,
change the navigation input to| Bits 65-85=
the beacon to: 000000001001011001110
0° 34 min 55 sec North, 0012CE Hex Bits 65-85= 0012CE
179° 35 min 59 sec East. FFFE2FBCO2F423F10096778B8DF6I3AG04CE) piis 113 130= Bits 113-132= 93A60 v
When the beacon transmitted 10010011101001100000
message changes, record the 93A60 Hex
new encoded location bits.
6. Keeping the beacon active,
change the navigation input to Bits 65-85=
the beacon to: 100000000111011001111
0° 11 min 3 sec South, 100ECF Hex Bits 65-85= 100ECF
179° 46 min 0 sec West. FRFE2FBCO2F423F18076792413760FALOAAF Bits 113-132= Bits 113-132= OFA10 v
When the beacon transmitted 00001111101000010000
message changes, record the O0FA10 Hex
new encoded location bits.
7. Keeping the beacon active, Bits 65-85= Bits 65-85= 182964
change the navigation inputto| e o rgCooF423F1D94B20D3E1B680A00914| L10110010100101100100 Bits 113-132= N
the beacon to: 1B2964 Hex

89° 15 min 8 sec South,

Bits 113-132=

80A00 or 80800
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89° 0 min 1 sec East. 10000000101000000000

When the beacon transmitted 80A00 Hex

message changes, record the

new encoded location bits.

8. Keeping the beacon active,

change the navigation input to Bits 65-85=

the beacon to: 110110010110101100100 .

o - Bits 65-85= 1B2D64
89° 16 min 10 sec South, FFFE2F8CO2F423F1D96B24F894B684E001C0| 152064 Hex: Bits 113-132=
89° 0 min 1 sec West. Bits 113-132= 84E00 or 84C00
When the beacon transmitted 10000100111000000000
message changes, record the 84E00 Hex
encoded location bits
9. Keeping the beacon active,
change the navigation input to| Bits 65-85=

the beacon to:

89° 59 min 4 sec North,

179° 59 min 54 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

FFFE2F8C92F423F15A3686645E7603802FDE

010110100011011010000
0B46DO0 Hex

Bits 113-132=
00000011100000000010 b
03802 Hex

Bits 65-85= 0B46D0
Bits 113-132=
03801 or 03802

10. Keeping the beacon activel

change the navigation input to Bits 65-85=

the beacon to: 010110100001011010000 b

89° 57 min 59 sec North, 0B42DO0 Hex Bits 65-85= 0B42D0
179° 59 min 24 sec East. FRFE2FBCO2F423F15A16824F2B7608009EA2 Bits 113-132= Bits 113-132= 08009
When the beacon transmitted 00001000000000001001

message changes, record the 08009 Hex

new encoded location bits.

11. Keeping the beacon active, Bits 65-85=

change the navigation input to
the beacon to:

36° 30 min 0 sec South,

138° 29 min 59 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

FFFE2F8C92F423F1A4B1512D1EF6800000EC]

101001001011000101010 b
14962A Hex

Bits 113-132=
10000000000000000000
80000 Hex

Bits 65-85= 14962A
Bits 113-132=
80200 or 00200 or
80000 or 00000
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3.3.1.3 First message decoded.

ITEM BITS VALUE

[Message format: long format [25 [1

IProtocol: Location Protocol 26 o

(Country code: 201 [27-36 (0011001001

e e ey, ™" 3740 oo

IMID: 999999 41-60 [11110100001000111111
iSpecific Beacon: 1 l61-64  |0001

[Latitude Sign: default l65 o

[Latitude Degrees: default 66-72 (1111111

[Latitude Minutes: default 73-74 |11

[lLongitude Sign: default 75 o

[lLongitude Degrees: default 76-83  [11111111

lLongitude Minutes: default '84-85 11

IBCH 1 Encoded: '86-106 (001000011011011100000
IBCH 1 Calculated: IN/A /001000011011011100000
IFixed bits (1101): Pass [107-110 (1101

IPosition Data: Encoded Position Data | '

Source From Internal Navigation 111 1

Device

|/Aux Device: No 121.5 MHz homer 112 o

[Latitude Offset Sign: default 113 [1

[Latitude Offset Minutes: default [114-118 (00000

[Latitude Offset Seconds: default 119-122 (1111

[lLongitude Offset Sign: default 123 1

[lLongitude Offset Minutes: default [124-128 (00000

lLongitude Offset Seconds: default 129-132 (1111

IBCH 2 Encoded: [133-144 (000000001110

IBCH 2 Calculated: IN/A /000000001110
[Composite Latitude: default IN/A [Composite Longitude: default
[15 Hex ID: IN/A [1925E847E2FFBFF
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3.3.2 Standard Location : EPIRB with serial number

3.3.2.1 Coding values for the message.

Data element Value
Country code 201
C/S TAC number 999
Beacon serialised number 99
121.5 MHz Homer 0

3.3.2.2 Position data encoding results.

Script Message Value of Encoded Location Bits Required Value of BCH
Transmitted by Beacon Encoded Location Bits Correct?
1. Turn on beacon ensuring
that
navigation is not provided to Bits 65-85=
the 011111111101111111111
beacon. Record the value of FFFE2F8C96F9C0637FDFF992EF3683E0F00H OFFBFF Bits 65-85= OFFBFE v
encoded location bits. Bits 113-132= Bits 113-132= 83E0F
1000001111100000111183E0F

2. Keeping the beacon active, Bits 65-85=
apply the following navigation 100000000010000000000
data to the beacon: 100400hex Bits 65-85= 100400
0° 0 min 59 sec South, Bits 113-132= Bits 113-132= 8420E
0° 0 min 57 sec West. 10000100001000001110 Response time for beacon ti
When the beacon transmitted FFFE2FBCO6FIC063802000E2FF768420EB92 8420E hex transmit correct encoded v
message changes, record the Number of seconds after providing| location must be less than
new encoded location bits and| navigation data that beacon 52.5 Sec.
the duration of time the beaco transmitted the above encoded
took to update. location information:
3. Keeping the beacon active,
change the navigation input to Bits 65-85=
the beacon to: 000000000000000000000 b
0° 0 min 53 sec North, 000000 hex Bits 65-85= 000000
0° 0 min 51 sec East. FFFE2FBCO6FIC063000005DAAET68360D511 Bits 113-132= Bits 113-132= 8360D v
When the beacon transmitted 10000011011000001101
message changes, record the 8360D hex
new encoded location bits.
4. Keeping the beacon active, Bits 65-85=
fﬁé‘ﬂiiégﬁ navigation input fo 000000000101011001111 ‘
0° 11 min 10 sec North 000ACF Hex Bits 65-85= 000ACF

o - § FFFE2F8C96F9C06300567C8315760F622BE6 Bits 113-132= N
\1,\;? 47hmg‘ 7 sec East. g Bits 113-132= 0F222 or OF622

en the beacon transmitte 00001111011000100010
message changes, record the A-Ean Ly
new encoded location bits. D
5. Keeping the beacon active,
change the navigation input to Bits 65-85=
the beacon to: 000000001001011001110
0° 34 min 55 sec North, 0012CE hex Bits 65-85= 0012CE
179° 35 min 59 sec East. FFFE2FBCI6FIC06300967714DAFE93A604CE Bits 113-132= Bits 113-132= 93A60 v
When the beacon transmitted 10010011101001100000
message changes, record the 93A60 hex
new encoded location bits.
6. Keeping the beacon active,
change the navigation input to| Bits 65-85=
the beacon to: 100000000111011001111
0° 11 min 3 sec South, 100ECF hex Bits 65-85= 100ECF
179° 46 min 0 sec West. FFFE2FBCO6FIC063807679BB44760FAL0A4F Bits 113-132= Bits 113-132= OFA10 v
When the beacon transmitted 00001111101000010000
message changes, record the OFA10 hex
new encoded location bits.
7. Keeping the beacon active, Bits 65-85= Bits 65-85= 182964
change the navigation input 10| rreorg96F9C063D94B204CB6B680A00914| 110110010100101100100 Bits 113-132= N

the beacon to:

1B2964 Hex

20AN00 o+ 80200

89° 15 min 8 sec South,

Bits 113-132=

CUADT-OGOo00
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89° 0 min 1 sec East. 10000000101000000000

When the beacon transmitted 80A00 Hex

message changes, record the

new encoded location bits.

8. Keeping the beacon active,

change the navigation input to Bits 65-85=

the beacon to: 110110010110101100100 .

89° 16 min 10 sec South 1B2D64 Hex Bits 65-85= 182064
o ; ! FFFE2F8C96F9C063D96B2467C3B684E001CQ . _ Bits 113-132=

89° 0 min 1 sec West. Bits 113-132= 84E00 or 84C00

When the beacon transmitted 10000100111000000000

message changes, record the 84E00 Hex

encoded location bits

9. Keeping the beacon active,

change the navigation input to| Bits 65-85=

the beacon to:

89° 59 min 4 sec North,

179° 59 min 54 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

FFFE2F8C96F9C0635A3686FB097603802FDE|

010110100011011010000
B46D0 Hex

Bits 113-132=
00000011100000000010 b
03802 Hex

Bits 65-85= 0B46D0
Bits 113-132=
03801 or 03802

10. Keeping the beacon activel

change the navigation input to Bits 65-85=

the beacon to: 010110100001011010000 b

89° 57 min 59 sec North, 0B42DO0 Hex Bits 65-85= 0B42D0
179° 59 min 24 sec East. FFFE2FBCI6FIC0635A1682D07C7608009EA2 Bits 113-132= Bits 113-132= 08009
When the beacon transmitted 00001000000000001001

message changes, record the 08009 Hex

new encoded location bits.

11. Keeping the beacon active, Bits 65-85=

change the navigation input to
the beacon to:

36° 30 min 0 sec South,

138° 29 min 59 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

FFFE2F8C96F9C063A4B151B249F6800000EC

101001001011000101010 b
14962A Hex

Bits 113-132=
10000000000000000000
80000 Hex

Bits 65-85= 14962A
Bits 113-132=
80200 or 00200 or
80000 or 00000
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3.3.2.3 First message decoded.

ITEM BITS VALUE

[Message format: long format [25 [1

IProtocol: Location Protocol 26 o

(Country code: 201 [27-36 (0011001001

e e ey =" 3740 110

ICospas-Sarsat #: 999 l41-50 (1111100111

'Serial Number: 99 51-64 (00000001100011
[Latitude Sign: default l65 o

[Latitude Degrees: default 66-72 (1111111

[Latitude Minutes: default 73-74 |11

[lLongitude Sign: default 75 o

[lLongitude Degrees: default 76-83  [11111111

lLongitude Minutes: default '84-85 11

IBCH 1 Encoded: |86-106 (001100100101110111100
IBCH 1 Calculated: IN/A /001100100101110111100
IFixed bits (1101): Pass [107-110 (1101

IPosition Data: Encoded Position Data | '

Source From Internal Navigation 111 1

Device

|/Aux Device: No 121.5 MHz homer 112 o

[Latitude Offset Sign: default 113 [1

[Latitude Offset Minutes: default [114-118 (00000

[Latitude Offset Seconds: default 119-122 (1111

[lLongitude Offset Sign: default 123 1

[lLongitude Offset Minutes: default [124-128 (00000

lLongitude Offset Seconds: default 129-132 (1111

IBCH 2 Encoded: [133-144 (000000001110

IBCH 2 Calculated: IN/A /000000001110
[Composite Latitude: default IN/A [Composite Longitude: default
[15 Hex ID: IN/A [192DF380C6FFBFF
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3.3.3 National Location : EPIRB

3.3.3.1 Coding values for the message.

Data element Value
Country code 201
Beacon serialised number 99
121.5 MHz Homer 0

3.3.3.2 Position data encoding results.

Script Message Value of Encoded Location Bits Required Value of BCH
Transmitted by Beacon Encoded Location Bits Correct?
1. Turn on beacon ensuring
that Bits 59-85=
navigation is not provided to 011111110000001111111100000 b
the 3F81FEOQ Hex Bits 59-85= 3F81FEO
beacon. Record the value of FFFE2F8C9A0018DFCOFF02AD44769F3C0672 Bits 113-126= Bits 113-126= 27CF \/
encoded location bits. 10011111001111 b
27CF Hex
2. Keeping the beacon active, Bits 59-85=
apply the following navigation 100000000000010000000000000 b
data to the beacon: 4002000 Hex Bits 59-85= 4002000
0° 0 min 59 sec South, Bits 113-126= Bits 113-126= 284E
0° 0 min 57 sec West. 10100001001110 b Response time for beacon t
When the beacon transmitted FFFE2FBCIAN018E00100011ABD36A1380525 284E Hex transmit correct encoded v
message changes, record the Number of seconds after providing| location must be less than
new encoded location bits and navigation data that beacon 52.5 Sec.
the duration of time the beacop transmitted the above encoded
took to update. location information:
3. Keeping the beacon active, Bits 59-85=
change the navigation input to| 0000000000000000000000000000
the beacon to: b
0° 0 min 53 sec North, 0000000 hex Bits 59-85= 0000000
0° 0 min 51 sec East. FFFE2FBCIA0018C00000065448F69B340767 Bits 113-126= Bits 113-126= 26CD v
When the beacon transmitted 10011011001101 b
message changes, record the 26CD Hex
new encoded location bits.
4. Keeping the beacon active,
change the navigation input to Bits 59-85=
the beacon to: 000000000011001011001111000 b .
07 11 min 10 sec North, FFFE2F8COA0018C00CB3C75FO1F61A340FRs C0-9078 Hex g!is ﬁéssgeo_owe?s N
179° 47 min 7 sec East. Bits 113-126= 060D or 068D
When the beacon transmitted 00011010001101 b
message changes, record the 068D Hex
new encoded location bits.
5. Keeping the beacon active,
change the navigation input to| Bits 59-85=
the beacon to: 000000000010101011001111010 b
0° 10 min 55 sec North, 001567A Hex Bits 59-85= 001567A
179° 51 min 1 sec East. FFFE2FBCOA0018C00AB3DE522BFE9CA00105 pirg 'y 13.106= Bits 113-126= 2710 v
When the beacon transmitted 10011100010000 b
message changes, record the 2710 Hex
new encoded location bits.
6. Keeping the beacon active,
change the navigation input to Bits 59-85=
the beacon to: 100000000011011011001110111 b
0° 11 min 3 sec South, 401B677 Hex Bits 59-85= 401B677
179° 46 min 0 sec West. FFFE2FBCIAQ018E00DB3B817B0B61D0004FD) Bits 113-126= Bits 113-126= 0740 or 0700 v
When the beacon transmitted 00011101000000 b
message changes, record the 0740 Hex
new encoded location bits.
7. Keeping the beacon active, Bits 59-85=
change the navigation input to| 110110010100000101100100000 b . _
the beacon to: FFFE2F8C9A0018F65059066854F61B0003FC| 6CA0B20 Hex Bits 59-85= 6CAOB20 v

89° 15 min 8 sec South,

89° 0 min 1 sec East.

Bits 113-126=
00011011000000 b

Bits 113-126= 06CO0 or 0680
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When the beacon transmitted 06CO Hex
message changes, record the

new encoded location bits.

8. Keeping the beacon active,

change the navigation input to| Bits 59-85=

the beacon to:
89° 16 min 10 sec South,

FFFE2F8C9A0018F6515901EA1FF687000COE

110110010100010101100100000
6CA2B20 Hex

D
Bits 59-85= 6CA2B20

89° 0 min 1 sec West. Bits 113-126= Bits 113-126= 21CO0 or 2180
When the beacon transmitted 10000111000000 b

message changes, record the 21CO0 Hex

encoded location bits

9. Keeping the beacon active,

change the navigation input to Bits 59-85=

the beacon to:
89° 59 min 4 sec North,

FFFE2F8C9A0018D681B400BA34F61C080BF5

010110100000011011010000000
2D03680 Hex

D
Bits 59-85= 2D03680

179° 59 min 54 sec West. Bits 113-126= Bits 113-126= 0701 or 0702
When the beacon transmitted 00011100000010 b

message changes, record the 0701 Hex

new encoded location bits.

10. Keeping the beacon activel

change the navigation input to| Bits 59-85=

the beacon to:
89° 57 min 59 sec North,

FFFE2F8C9A0018D67AB40067B8F600240DA1

010110011110101011010000000
2CF5680 Hex

D
Bits 59-85= 2CF5680

179° 59 min 24 sec East. Bits 113-126= Bits 113-126= 2009 or 0009
When the beacon transmitted 00000000001001 b

message changes, record the 0009 Hex

new encoded location bits.

11. Keeping the beacon activel

change the navigation input to| Bits 59-85=

the beacon to:

36° 30 min 0 sec South,

138° 29 min 59 sec West.
When the beacon transmitted
message changes, record the

new encoded location bits.

FFFE2F8C9A0018E91F8A7F0960B6800000EC

101001000111111000101001111
523F14F Hex

Bits 113-126=

10000000000000 b

2000 Hex

P Bits 59-85= 523F14F
Bits 113-126= 2040 or 2000
or 0040 or 0000
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3.3.3.3 First message decoded.

ITEM BITS VALUE
[Message format: long format [25 [1
IProtocol: Location Protocol 26 o
(Country code: 201 [27-36 (0011001001
e of location protocol: National
’.ll.-chation - EPIRBp ‘37'40 ‘1010
'Serial Number: 99 41-58 (000000000001100011
[Latitude Flag: default 59 o
[Latitude (Degrees): default 60-66 (1111111
[Latitude (Minutes): default l67-71  |00000
lLongitude Flag: default 72 o
[lLongitude (Degrees): default 73-80 11111111
[lLongitude (Minutes): default 81-85  |00000
IBCH 1 Encoded: '86-106 (010101011010100010001
IBCH 1 Calculated: '86-106 (010101011010100010001
IFixed bits (110): Pass [107-109 (110
Bits 113 - 132 provides offset data
location 110 1
Position Data: Encoded Position Data
Source From Internal Navigation 111 1
Device
|Aux Loc. Device: No 121.5 MHz homer |112 |0
[Latitude Offset Sign: default 113 1
|Latitude Offset Minutes: default |114-115 |00
[Latitude Offset Seconds: default 116-119 (1111
[Longitude Offset Sign: default 120 1
Longitude Offset Minutes: default [121-122 |00
lLongitude Offset Seconds: default [123-126 (1111
IAdditional Id (Nat Use) [127-132 |000000
IBCH 2 Encoded: [133-144 (011001110010
[BCH 2 Calculated: IN/A (011001110010
[Composite Latitude: default IN/A [Composite Longitude: default
[15 Hex ID: IN/A [19340031BF81FEO
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3.3.4 Maritime User Protocol with MMSI
3.3.4.1 Coding values for the message.
Data element Value
Country code 201
MMSI 999999
Specific beacon 1
121.5 MHz Homer 0

3.3.4.2 Position data encoding results.

) Message Value of Encoded Location Bits Required Value_ of BCH
Script ) Encoded Location
Transmitted by Beacon Bits Correct?

1. Turn on beacon ensuring that

navigation is not provided to the )

beacon. Record the value of Bits 108-132= )

encoded location bits. FFFEDOCCO4186186186E8162F72FEOFFO14p 011 1111100000TLLLLLLI0000 b Bite 108-132= J
OFEOFFO Hex

2. Keeping the beacon active, Bits 108 — 132= . 120—

apply the following navigation 1000000000001000000000000 p Bits 108-132= 1001000

data to the beacon: )

b 8 Response time for
00 min 59 sec South FFFE2FCC94186186186E8162F7300100084% 1001000 Hex beacon to
When the beacon transmitted Number of seconds after transmit correct v
>r encoded

message changes, record the providing location must be less

new encoded location bits and navigation data that beacon than

the duration of time the beacon transmitted the above encoded 52.5 sec

took to update. location information: 20sec ) )

3. Keeping the beacon active,

change the navigation input to

the beacon to: Bits 108-132=

0° Omin 53 sec North, FFFE2FCC94186186186E8162F72000000E2) ©0000000000000000000000000p giig 10g.135- goo000q

0° Omin 51 sec East.

When the beacon transmitted 0000000 Hex

message changes, record the

new encoded location bits.

4. change the navigation input to

glelti?ﬁiiofotz:ec North Bits 108-132= )

179° 47min 7 sec East. FFFE2FCC94186186186E8162F72006B3C2F3 0000000000110101100111100h B.th%)%sB-gng: \

When the beacon transmitted
0006B3C Hex

message changes, record the

new encoded location bits.

5. Keeping the beacon active,

change the navigation input to

the beacon to: Bits 108-132=

0° 11min 3 sec South, L 1000000000111101100111100 Bits 108-132=

179° 46min 0 sec West. FFFE2FCC94186186186E8162F73007B3C49 1007B3C y

When the beacon transmitted 1007B3C Hex

message changes, record the

new encoded location bits.

6. Keeping the beacon active,

fﬁ:gg«;égﬁ tnoenganon input to Bits 108-132=

A A | 1101100101000010110010000 p . _

89° 15min 8 sec South, FFFE2FCCO4186186186E8162F73B28590C48 Bits 108-132= N

89° Omin 1 sec East. 1B28590 Hex 1B28590

When the beacon transmitted

message changes, record the

new encoded location bits.

7. Keeping the beacon active,

change the navigation input to Bits 108-132=

the; beaclon to: FFFE2FCC94186186186E8162F73B295907AB 1101100101001010110010000! Bits 108-132= N

89° 16min 10 sec South, 1B29590 Hex 1B29590

89° Omin 1 sec West.

When the beacon transmitted
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message changes, record the
new encoded location bits.
8. Keeping the I;)ea@:on_active,
fﬁfﬁﬂi&ﬁﬁ Poa?wgauon e o1011012%?)()1(?%%?;21;1000000 b
89° 59min 4 sec North, Bits 108-132=
179° 59min 54 sec West. FFFE2FCC94186186186E8162F72B41B400FA 0B41B40 Hex OB41B40
When the beacon transmitted
message changes, record the
new encoded location bits.
9. Keeping the beacon active,
change the navigation input to
Eahge" giﬁi(r)\nstg:sec North Bits 108-132= Bits 108-132=
Srmin ' FFFE2FCC94186186186E8162F72B3CB4095C 0101100111100101101000000
179° 59min 24 sec East. 0B3CB40 Hex 0B3CB40
When the beacon transmitted
message changes, record the
new encoded location bits.
10. Keeping the beacon active,
change the navigation input to
the beacon to: Bits 108-132=
36° 30min 0 sec South, 1010010010001100010100111 Bits 108-132=
138° 20min 59 soe West. FFFE2FCC94186186186E8162F734918ATEFR 149187
When the beacon transmitted 14918A7 Hex
message changes, record the
new encoded location bits.
3.3.4.3 First message decoded.
ITEM BITS [VALUE
[Message format: long format 25 1
[Protocol: User [26 [1
[Country code: 201 [27-36 [o011001001
[User type: Maritime User [37-39 lo10
[Maritime MMSI (6 digits): 999999 la0-75 [000011000011000011000011000011000011
[Specific ben: 1 [76-81 lo11101
[Spare 182-83 loo
’Aux.radlo device: No Auxiliary Radio-locating ‘84-85 ‘00
Device
[Encoded BCH 1: 186-106 [001011000101111011100
[Calculated BCH 1: N/A [001011000101111011100
Encoded Position Data Source From Internal
N . 107 1
Navigation Device
[default [108 o
[Latitude (degrees): default [109-115 [1111111
[Latitude (minutes): default [116-119  [0000
[default [120 o
[Longitude (degrees): default [121-128  [11111111
[Longitude (minutes): default [129-132  [0000
[Encoded BCH 2: [133-144 (000101000110
[Calculated BCH 2: (N/A (000101000110
[15 Hex ID: N/A [092830C30C30DDO
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3.3.5 Maritime User Protocol with Radio Call Sign

3.3.5.1 Coding values for the message.

Data element Value
Country code 201
Radio call sign XPAO2
Specific beacon 1
121.5 MHz Homer 0

3.3.5.2 Position data encoding results.

Script Message Value of Encoded Location Bits Required Value of BCH
Transmitted by Beacon Encoded Location Bits Correct?
1. Turn on beacon ensuring that
navigation is not provided to the
beacon. Record thg value of Bits 108-132=
encoded location bits. FFFE2FCC9526F6F06B2E872397AFEOFF014p 0111111100000111111110000h  Bits 108-132= OFEOFFO J
OFEOFFO Hex
2. Keeping the k_)eacon_actl_ve, Bits 108 — 132=
apply the following navigation 1000000000001000000000000 b
data to the beacon: . _
0° 0 min 59 sec South 1001000 Hex Bits 108-132— 1001000
0° 0 min 57 sec West ! FFFE2FCC9526F6F06B2E872397B00100084B Respons_e time for beacon tp
S Number of seconds after transmit correct encoded \
When the beacon transmitted o :
providing location must be less than
message changes, record the navigation data that beacon 52.5 sec
new encoded location bits and ) ) '
- . transmitted the above encoded|
the duration of time the beacon location information: 4sec
took to update. )
3. Keeping the beacon active,
change the navigation input to
the beacon to: .
0° Omin 53 sec North Bits 108-132= )
o . ! FFFE2FCC9526F6F06B2E872397A000000E2Y 0000000000000000000000000 Bits 108-132= 0000000 \
0° Omin 51 sec East. 0000000 Hex
When the beacon transmitted
message changes, record the
new encoded location bits.
4. change the navigation input to
the beacon to:
0° 11min 10 sec North, Bits 108-132=
179° 47min 7 sec East. FFFE2FCC9526F6F06B2E872397A006B3C2F3 0000000000110101100111100! Bits 108-132= 0006B3C \
When the beacon transmitted 0006B3C Hex
message changes, record the
new encoded location bits.
5. Keeping the beacon active,
change the navigation input to
the beacon to: .
0° 11min 3 sec South, Bits 108-132= )
179° 46min 0 sec West. FFFE2FCC9526F6F06B2E872397B007B3C49F 1000000000111101100111100| Bits 108-132= 1007B3C Y
. 1007B3C Hex
When the beacon transmitted
message changes, record the
new encoded location bits.
6. Keeping the beacon active,
change the navigation input to
the beacon to: Bits 108-132=
89° 15min 8 sec South, 1101100101000010110010000 p . _
89° Omin 1 sec East. FFFE2FCC9526F6F06B2E872397BB28590C4B 1B28590 Hex Bits 108-132= 1B28590 \
When the beacon transmitted
message changes, record the
new encoded location bits.
7. Keeping the beacon active,
fhhsggzézﬁ {10§V|gat|on input to Bits 108-132= ‘
) FFFE2FCC9526F6F06B2E872397BB295907AB 1101100101001010110010000 Bits 108-132= 1B29590 Y

89° 16min 10 sec South,
89° Omin 1 sec West.

When the beacon transmitted

1B29590 Hex
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message changes, record the
new encoded location bits.

8. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 59min 4 sec North,

179° 59min 54 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 108-132=
FFFE2FCC9526F6F06B2E872397AB41B400FA 0101101000001101101000000 Bits 108-132= 0B41B40 v
0B41B40 Hex

9. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 57min 59 sec North,

179° 59min 24 sec East.
When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 108-132=
FFFE2FCC9526F6F06B2E872397AB3CB4095C 0101100111100101101000000h Bits 108-132= 0B3CB40 v
0B3CB40 Hex

10. Keeping the beacon active,
change the navigation input to

the beacon to: Bits 108-132=

36° 30min 0 sec South, FFFE2FCC9526F6F06B2E872397B4918A7EFR 1010010010001100010100111b  Bits 108-132= 14918A7 v
138° 29min 59 sec West. 14918A7 Hex

When the beacon transmitted
message changes, record the
new encoded location bits.

3.3.5.3 First message decoded.

ITEM BITS [VALUE

[Message format: long format 25 1

[Protocol: User 26 [1

[Country code: 201 [27-36 [0011001001

[User type: Maritime User [37-39 lo10

[Radio Call Sign (6 digits): XPAO2 la0-75 [100100110111101101111000001101011001
[Specific ben: 1 [76-81 lb11101

[Spare [82-83 loo

’g:i(/kr:aedio device: No Auxiliary Radio-locating ‘84-85 ‘00

| | |

| | |

[Encoded BCH 1: 186-106 [111001000111001011110
[Calculated BCH 1: N/A [111001000111001011110
Encoded Position Data Source From Internal

Navigation Device ‘107 ‘l

[default [108 lo

[Latitude (degrees): default [109-115 1111111

[Latitude (minutes): default [116-119  [0000

[default [120 o

[Longitude (degrees): default [121-128  [11111111

[Longitude (minutes): default [129-132  [0000

[Encoded BCH 2: [133-144 (000101000110
[Calculated BCH 2: N/A (000101000110

[15 Hex ID: N/A [092A4DEDEOD65D0
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3.3.6 Radio Call Sign User Protocol

3.3.6.1 Coding values for the message.

Data element Value
Country code 201
Radio call sign XPAO2
Specific beacon 1

121.5 MHz Homer

3.3.6.2 Position data encoding results.

Script Message Value of Encoded Location Bits Required Value of BCH
Transmitted by Beacon Encoded Location Bits Correct?
1. Turn on beacon ensuring
that
navigation is not provided to Bits 108-132=
the FFFE2FCC9DBDBC1A554E866553AFEOFF0144 0111111100000111111110000b Bits 108-132= OFEOFFO R
beacon. Record the value of OFEOFFO Hex
encoded location bits.
2. Keeping the beacon active,
apply the following navigation Bits 108 — 132=
data to the beacon: 1000000000001000000000000 b :
0° 0 min 59 sec South, 1001000 Hex Bits 108-132= 1001000
0° 0 min 57 sec West. Respons_e time for beacon t
. FFFE2FCC9DBDBC1A554E866553B00100084B - transmit correct encoded v
When the beacon transmitted Number of seconds after providing | ;
L ocation must be less than
message changes, record the navigation data that beacon 525 sec
new encoded location bits and transmitted the above encoded ' )
the duration of time the beacopn location information: 4sec
took to update.
3. Keeping the beacon active,
change the navigation input to
the beacon to: .
0° Omin 53 sec North Bits 108-132= .
o . ! FFFE2FCC9DBDBC1A554E866553A000000E27]  0000000000000000000000000 h| Bits 108-132= 0000000 v
0° Omin 51 sec East. 0000000 Hex
When the beacon transmitted
message changes, record the
new encoded location bits.
4. change the navigation input|
to
the beacon to: .
0° 11min 10 sec North Bits 108-132= )
" : ' FFFE2FCC9DBDBC1A554E866553A006B3C2F3  0000000000110101100111100 bl  Bits 108-132= 0006B3C R
179° 47min 7 sec East.
. 0006B3CHex
When the beacon transmitted
message changes, record the
new encoded location bits.
5. Keeping the beacon active,
change the navigation input to|
|
A ; ! FFFE2FCC9DBDBC1A554E866553B007B3C49F 1000000000111101100111100 b| Bits 108-132= 1007B3C v
179° 46min 0 sec West. 1007B3C Hex
When the beacon transmitted
message changes, record the
new encoded location bits.
6. Keeping the beacon active,
fhhsggzézﬁ ?oa?wgatlon input to Bits 108-132=
89° 15min 8 sec South, 1101100101000010110010000 b )
89° Omin 1 sec East. FFFE2FCC9DBDBC1A554E866553BB28590C44 Bits 108-132= 1B28590 R
. 1B28590 Hex
When the beacon transmitted
message changes, record the
new encoded location bits.
change e rgaion o ot o100
the beacon to: FFFE2FCC9DBDBC1A554E866553BB295907AH Bits 108-132= 1B29590 R

89° 16min 10 sec South,

89° Omin 1 sec West.

1B29590 Hex
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When the beacon transmitted
message changes, record the
new encoded location bits.

8. Keeping the beacon active,
change the navigation input to|
the beacon to:

89° 59min 4 sec North,

179° 59min 54 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

FFFE2FCCODBDBC1A554E866553AB41B400FA Bits 108-132= 0B41B40

Bits 108-132=
0101101000001101101000000 b

0B41B40 Hex

9. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 57min 59 sec North,

179° 59min 24 sec East.
When the beacon transmitted
message changes, record the
new encoded location bits.

FFFE2FCC9DBDBC1A554E866553AB3CB4095( Bits 108-132= 0B3CB40

Bits 108-132=
0101100111100101101000000 b|

0B3CB40 Hex

10. Keeping the beacon active,
change the navigation input to|
the beacon to:

36° 30min 0 sec South,

138° 29min 59 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

FFFE2FCCO9DBDBC1A554E866553B4918A7EF2

Bits 108-132=

1010010010001100010100111 b Bits 108-132= 14918A7

14918A7 Hex

3.3.6.3 First message decoded.

ITEM BITS [VALUE

[Message format: long format 25 [1

[Protocol: User 26 L

[Country code: 201 [27-36 (0011001001

[User type: Radio Call Sign [37-39 [110

[Radio Call Sign Identification: XPA02 l40-75 [110111101101111000001101001010101010
[Specific ben: 1 [76-81 lo11101

[Spare l82-83 loo

’ggéigzdio device: No Auxiliary Radio-locating ‘84-85 ‘00

| | |

| | |

[Encoded BCH 1: 186-106 [110011001010101001110
[Calculated BCH 1: N/A [110011001010101001110
Encoded Position Data Source From Internal

‘Navigation Device ‘107 ‘l

[default [108 o]

[Latitude (degrees): default [109-115  [1111111

[Latitude (minutes): default [116-119  [0000

[default [120 o]

[Longitude (degrees): default [121-128  [11111111

[Longitude (minutes): default [129-132  [0000

[Encoded BCH 2: [133-144 (000101000110
[Calculated BCH 2: N/A (000101000110

[15 Hex ID: N/A [093B7B7834AA9D0
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3.3.7 Serial user - FF EPIRB

3.3.7.1 Coding values for the message.

Data element Value
Country code 201
C/S TAC number 999
Beacon serialised number 99
121.5 MHz Homer 0

3.3.7.2 Position data encoding results.

Script Message Value of Encoded Location Bits Required Value of BCH
Transmitted by Beacon Encoded Location Bits Correct?
1. Turn on beacon ensuring that
navigation is not provided to the
beacon. Record the value of Bits 108-132=
encoded location bits. FFFE2FCC96A000C6007CE70B3A2FEOFF014g  0+111111000001111111100000] - gy 10g.137= oFEOFFO N
OFEOFFO HEX
2. Keeping the beacon active,
apply the following navigation Bits 108 — 132=
data to the beacon: 1000000000001000000000000 b  Bits 108-132= 1001000
0° 0 min 59 sec South, 1001000 Hex Response time for beaco
0° 0 min 57 sec West. to N
When the beacon transmitted FFFE2FCC96A000C6007CE70B3A300100084B| Number of seconds after providing transmit correct encoded
message changes, record the navigation data that beacon location must be less thal
new encoded location bits and transmitted the above encoded 52.5 sec.
the duration of time the beacon location information: 4sec
took to update.
3. Keeping the beacon active,
change the navigation input to
the beacon to: .
0° Omin 53 sec North Bits 108-132= )
o . ! FFFE2FCC96A000C6007CE70B3A2000000E27|  0000000000000000000000000b|  Bits 108-132= 0000000 N
0° Omin 51 sec East. 0000000 Hex
When the beacon transmitted
message changes, record the
new encoded location bits.
4. change the navigation input to
the beacon to:
0° 11min 10 sec North, Bits 108-132=
179° 47min 7 sec East. FFFE2FCC96A000C6007CE70B3A2006B3C2F3  0000000000110101100111100b| Bits 108-132= 0006B3C v
When the beacon transmitted 0006B3C Hex
message changes, record the
new encoded location bits.
5. Keeping the beacon active,
change the navigation input to
the beacon to: .
0° 11min 3 sec South, Bits 108-132= .
179° 46min 0 sec West. FFFE2FCC96A000C6007CE70B3A3007B3C49H 1000000000111101100111100b| Bits 108-132= 1007B3C \/
. 1007B3C Hex
When the beacon transmitted
message changes, record the
new encoded location bits.
6. Keeping the beacon active,
change the navigation input to
the beacon to: Bits 108-132=
89° 15min 8 sec South, 1101100101000010110010000 b . _
89° Omin 1 sec East. FFFE2FCC96A000C6007CE70B3A3B28590C48 1B28590 Hex Bits 108-132= 1B28590 v
When the beacon transmitted
message changes, record the
new encoded location bits.
7. Keeping the beacon active,
fhhsggzézﬁ ?oa?wgatlon input to Bits 108-132= ‘
FFFE2FCC96A000C6007CE70B3A3B295907AB  1101100101001010110010000b| Bits 108-132= 1B29590 \/

89° 16min 10 sec South,
89° Omin 1 sec West.

When the beacon transmitted

1B29590 Hex
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message changes, record the
new encoded location bits.

8. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 59min 4 sec North,

179° 59min 54 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

FFFE2FCC96A000C6007CE70B3A2B41B400FA

Bits 108-132=

0B41B40 Hex

0101101000001101101000000b

Bits 108-132= 0B41B40 3

9. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 57min 59 sec North,

179° 59min 24 sec East.
When the beacon transmitted
message changes, record the
new encoded location bits.

FFFE2FCC96A000C6007CE70B3A2B3CB4095(

Bits 108-132=

0B3CB40 Hex

0101100111100101101000000b

Bits 108-132= 0B3CB40 3

10. Keeping the beacon active,
change the navigation input to
the beacon to:

36° 30min 0 sec South,

138° 29min 59 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

FFFE2FCC96A000C6007CE70B3A34918A7EF2

Bits 108-132=

14918A7 Hex

1010010010001100010100111b

Bits 108-132= 14918A7 \

3.3.7.3 First message decoded.

TEM BITS [VALUE

[Message format: long format 25 [

[Protocol: User [26 [1

[Country code: 201 [27-36 [0011001001

[User type: Serial User [37-39 lo11
%irrl]?ilfgggce)an'\lﬁit]géfe EPIRB with Serial 40-42 010

Cospas-Sarsat Certificate Number in bits 74-83: 43 1

Yes

[Serial Number: 99 la4-63 [00000000000001100011
|All 0s or National Use l64-73 (0000000000

[C/S Number or National Use (bit 43 refers): 999 [74-83 [1111100111

glééigaedio device: No Auxiliary Radio-locating 84-85 0o

[Encoded BCH 1: [86-106 [111000010110011101000
[Calculated BCH 1: N/A [111000010110011101000
Encoded Position Data Source From Internal

Navigation Device 107 L

[default [108 o

[Latitude (degrees): default [109-115 1111111

[Latitude (minutes): default [116-119  [0000

[default [120 o

[Longitude (degrees): default [121-128  [11111111

[Longitude (minutes): default [129-132  [0000

[Encoded BCH 2: [133-144 (000101000110
[Calculated BCH 2: N/A [000101000110

[15 Hex ID: N/A [992D40018C0O0F9C
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3.3.8 Serial user — NON FF EPIRB

3.3.8.1 Coding values for the message.

Data element Value
Country code 201
C/S TAC number 999
Beacon serialised number 99
121.5 MHz Homer 0

3.3.8.2 Position data encoding results.

Script Message Value of Encoded Location Bits Required Value of BCH
Transmitted by Beacon Encoded Location Bits Correct?
1. Turn on beacon ensuring that
navigation is not provided to the
beacon. Record the value of Bits 108-132=
encoded location bits. FFFE2FCC972000C6007CE2COCIAFEOFFO146 0111111100000111111110000b)  girg 105.132= oFEOFFO v
OFEOFFO0 HEX
2. Keeping the beacon active,
apply the following navigation Bits 108 — 132=
data to the beacon: 1000000000001000000000000 b ’
0° 0 min 59 sec South, 1001000 Hex Bits 108-132= 1001000
N X Response time for beacon {
0° 0 min 57 sec West. transmit correct encoded v
When the beacon transmitted FFFE2FCC972000C6007CE2C9C9B00100084B Number of seconds after providing | .
L ocation must be less than
message changes, record the navigation data that beacon 525 sec
new encoded location bits and transmitted the above encoded ' )
the duration of time the beacon location information: 4sec
took to update.
3. Keeping the beacon active,
change the navigation input to
the beacon to: .
0° Omin 53 sec North Bits 108-132= .
o . ! FFFE2FCC972000C6007CE2C9C9A000000E27 0000000000000000000000000b Bits 108-132= 0000000 v
0° Omin 51 sec East. 0000000 Hex
When the beacon transmitted
message changes, record the
new encoded location bits.
4. change the navigation input to
the beacon to:
0° 11min 10 sec North, Bits 108-132=
179° 47min 7 sec East. FFFE2FCC972000C6007CE2C9C9A006B3C2H3 0000000000110101100111100b Bits 108-132= 0006B3C v
When the beacon transmitted 0006B3C Hex
message changes, record the
new encoded location bits.
5. Keeping the beacon active,
change the navigation input to
the beacon to: .
0° 11min 3 sec South, Bits 108-132= )
179° 46min 0 sec West. FFFE2FCC972000C6007CE2C9C9B007B3C49F 1000000000111101100111100b|  Bits 108-132= 1007B3C N
. 1007B3C Hex
When the beacon transmitted
message changes, record the
new encoded location bits.
6. Keeping the beacon active,
change the navigation input to
the beacon to: Bits 108-132=
89° 15min 8 sec Souith, FFFE2FCCO72000C6007CE2COCIBB28500C4g T101100101000010110010000b  gyg 10g.135- 1828590 v
89° Omin 1 sec East. 1B28590 Hex
When the beacon transmitted
message changes, record the
new encoded location bits.
7. Keeping the beacon active,
fhhsggzézﬁ ?oa?wgatlon input to Bits 108-132= '
FFFE2FCC972000C6007CE2C9C9BB295907AB 1101100101001010110010000b Bits 108-132= 1B29590 N

89° 16min 10 sec South,
89° Omin 1 sec West.

When the beacon transmitted

1B29590 Hex
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message changes, record the
new encoded location bits.

8. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 59min 4 sec North,

179° 59min 54 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 108-132=

FFFE2FCC972000C6007CE2C9C9AB41B400HA 0101101000001101101000000b

0B41B40 Hex

Bits 108-132= 0B41B40 3

9. Keeping the beacon active,
change the navigation input to
the beacon to:

89° 57min 59 sec North,

179° 59min 24 sec East.
When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 108-132=

FFFE2FCC972000C6007CE2C9C9AB3CB4095C 0101100111100101101000000b

0B3CB40 Hex

Bits 108-132= 0B3CB40 3

10. Keeping the beacon active,
change the navigation input to
the beacon to:

36° 30min 0 sec South,

138° 29min 59 sec West.
When the beacon transmitted
message changes, record the
new encoded location bits.

Bits 108-132=

FFFE2FCC972000C6007CE2C9C9B4918A7ER2 1010010010001100010100111b

14918A7 Hex

Bits 108-132= 14918A7 \

3.3.8.3 First message decoded.

TEM BITS [VALUE

[Message format: long format 25 [

[Protocol: User [26 [1

[Country code: 201 [27-36 [o011001001

[User type: Serial User [37-39 lo11

%zr:}z;lf:c'ggce)hNon Float Free EPIRB with Serial 40-42 100

Cospas-Sarsat Certificate Number in bits 74-83: 43 1

Yes

[Serial Number: 99 la4-63 [00000000000001100011
|All Os or National Use l64-73 (0000000000

[C/S Number or National Use (bit 43 refers): 999 [74-83 [1111100111

’ggcigaedlo device: No Auxiliary Radio-locating ‘84-85 ‘OO

[Encoded BCH 1: [86-106 [010110010011100100110
[Calculated BCH 1: N/A [010110010011100100110
Encoded Position Data Source From Internal

Navigation Device ‘107 ‘1

[default [108 o

[Latitude (degrees): default [109-115 1111111

[Latitude (minutes): default [116-119  [0000

[default [120 o

[Longitude (degrees): default [121-128  [11111111

[Longitude (minutes): default [129-132  [0000

[Encoded BCH 2: [133-144 (000101000110
[Calculated BCH 2: N/A [000101000110

[15 Hex ID: N/A [992E40018C0O0F9C
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3.4 Sample messages generated by the beacon coding software.

3.4.1 List of all protocols.

Standard location protocols

EPIRB with MMSI

EPIRB with Serial Number

National location protocols

EPIRB

User location protocols

Maritime User Protocol with MMSI

Maritime Usr Protocol with Radio Call Sign

Radio Call Sign User Protocol

Serial user FF EPIRB

Serial user NON FF EPIRB
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3.4.2 Location Protocol Beacon Messages.

The KANNAD SafelLink is switched on at each testrpgsee road map below).
The SARSAT message is received via the SARSAT dacpolansmitted to the laptop and stored in afikxt
Then, the KANNAD SafelLink is switched off and th&me test is done at another test point.
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LOCATION B
N 47°42’
W 3°22’

Protocol

Operational message

Location “A”

Location “B”

Self-test message

Standard Location :
EPIRB with MMSI

FFFE2F8C92F423F12FE077496CB68C020006

FFFE2F8COFR2FE077496CB60C080934

FFFED08C92F423F17FDFF90DEHSE-00E

Standard Location :
EPIRB with Serial
Number

FFFE2F8C96F9C0632FE077D63BB68C020006

FFFE2F8COGFRREE077D63BB60C080934

FFFED08C96F9C0637FDFF992EFEB-00E

National Location :
EPIRB

FFFE2F8C9A0018CBF1037020C23681000BOF

FFFE2F8C9ADBEBO359CEE1F681000BOF

FFFEDO8C9A0018DFCOFF02AD@A3E0672

Maritime User Protocol
with MMSI

FFFE2FCC94186186186E8162F725F9037C97

FFFE2FCC9868B8GE8162F725F7036553

FFFEDOCC94186186186E816HOFHD146

Maritime Usr Protocol
with Radio Call Sign

FFFE2FCC9526F6F06B2E872397A5F9037C97

FFFE2FCCOSZRHRE872397A5F7036553

FFFEDOCC9526F6F06B2E8723B0RF0146

Radio Call Sign User
Protocol

FFFE2FCCO9DBDBC1AS554E866553A5F9037C97|

FFFE2FCCODBDAES4E866553A5F7036553

FFFEDOCCODBDBC1AS54E8665530FF0146

Serial user FF EPIRB

FFFE2FCC96A000C6007CE70B3A25F9037C97|

FFFE2FCC9686007CE70B3A25F7036553

FFFEDOCC96A000C6007 CE70BEAEF0146

Serial user NON FF

EPIRB

FFFE2FCC972000C6007CE2C9C9A5F9037C97|

FFFE2FCCOTHIY CE2C9C9A5F7036553

FFFEDOCC972000C6007CE2C9EORF0146
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| @

()

| 3

4

| ©)}

| (6)

)

4 Analysis and calculations that support the pre-te st battery
discharge.
Battery discharge calculation (see § 8.7 for calcul __ ation details)
| Depletion in battery power 216,48 mAh
Requested energy for 7 years constant operation prior to activation 6,13 mAh
|With correction coefficient 1,65 (2)* 1,65 10,12 mAh
Requested energy for a 7 years monthly test 37,02 mAh
| Correction coefficient 1,65 (4)* 1,65 61,08 mAh
| TOTAL: (.. 287,68 mAh
Normal consumption at +20C : 69,30 mA
Previous time of battery discharge ©)/ ) 4,15 Hours no9)

(©))




_ PAGE : 37/76
SafeLink DATE : 16/09/2009

Technical data INDICE : B
REF. : DOC09060

5 Multiple modes of operation

5.1 Operating mode that draws the maximum battery e  nergy.

Theoretical consumption calculation :
TEST CONSUMPTION

éservés.

z
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| instant (mA) Ton (s)

406 test burst 1670 0,52 0,241 mA
121,5 test burst 34 0,1 0,001 mA
logic, led and oscillator consumption 2 21 0,012 mA
Flash (7 during self-test) 421 0,7 0,082 mA
GPS (ON during self-test) 18 21 0,105 mA
total for 1 test 0,441 mA

total for 7 years with 1 test per month 37,018 mAh

with correction coefficient of 1,65 61,080 mAh

AVERAGE CONSUMPTION PRIOR TO ACTIVATION BEACON

| instant (mA) Ton (s)
Consumption 0,0001 3600 0,0001 mA
Total for 7 years 6,132 mAh
with correction coefficient of 1,65 10,118 mAh
NORMAL CONSUMPTION (at +20C)
| instant (mA) Ton (s) Toff
406 test burst 1670 0,52 50 17,361 mA
Logic, led and oscillator 2 1 0 2,000 mA
121,5 MHz 34 48 2 32,640 mA
GPS receiver 18 11100 161700 1,156 mA
Flash 421 0,1 2,5 16,138 mA
Total 69,296 mA
after 48h 406 MHz + 48h 121,5 MHz 3326,191 mAh
NORMAL CONSUMPTION (at -20C)
| instant (mA) Ton (s) Toff
406 test burst 1670 0,52 50 17,361 mA
Logic, led and oscillator 3 1 0 3,000 mA
121,5 MHz 36 48 2 34,560 mA
GPS receiver 21 11100 161700 1,349 mA
Flash 307 0,1 2,5 11,768 mA
Total 68,038 mA
after 48h 406 MHz + 48h 121,5 MHz 3265,841 mAh

5.2 Operating modes that have pulse loads greatert  han above.

There is no mode that have pulse loads greaterthigaoperating mode described above.
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6 Beacon operating instructions and technical data sheet.

6.1 Beacon operating instructions.

All instructions are described on the beacon lafsde § 9 ) and in the beacon manual as descridded/b

1- To test the beacon, press on the TEST button.

2- To stop the beacon after an activation, pres§ #ST button.
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3- To activate the beacon :

A-

Manual activation :

Break the seal :

Press ON :

Place the beacon in horizontal position in cleaaawith the antenna in the vertical position :
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B- Automatic activation (with water switch sensor)

- Throw the beacon to the water :
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6.2 Manual Instructions.

7
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KANFED 00030784

2. DESCRIFTION

GafelLink beacons are Emengency Postionning Radio Beacons (EFIRE) Float Fres version calegary 1 or non Fosat

Fres wersion categony 2. Both versions ane fitled with & bull-in GFS.

» AR autornatic conkainer profects the Safelink category 1 and enables the rsease of the EPIRE for automalic
aciivation whan subrierged in waler

§ = The Safelink cstegary 2 is supplied with a maunting brackel design o instad the beacon on board.

S 2.1. Container and mounting bracket description
| The bescan is suppled ether in an automatic sontainer (A) for the Flost Free version category 1, or with & wall

mousiting bracket for the Mon Fiost Free version cabegory.

The cantainer (&) is designed to protect the beacon and to ensure ils suiormatic release in the evend of a shipwreck
thanks fo the HAMMAR H20 release system (14). This contginer is also fitted witha locking pin (ZA).

It iz msounted elther in hodzontal posfion on the whiel house or deck of the vessel, or in verlical position against a
pulkiead or any vertcal and fal surface (§ 6.2, 1. instafalion di comleneur).

The wall mourting bracket (H) is designed fo be mounted vertically sgainst & bulkhead o any verfical flat surface.
When installed in its mounting bracke!, a magne! avoids beacon actvation {water, moisiure],

2.2, Beacon description
(1) Tamger proof sesl
- toprove the beacon has been intentonally activated.
(2}  Locking system
- o svoid unintentionsd activadion of the beacon
(&) TEST pushbution:
- o perforn a sell-lesl
| - to stop the beacon ransmission if required by authorities.
| (4] OM buBlon:

[ - toactivate manually beacon.
i8] Sirobe lights:

. toimprove o help visual localization of the beacon by the SAR operations,
(B} Beacon coninod l=mp:
= o check good operation wiven aclivaling tve beacon;
- to check good operation when perfomning a sel-lest;
| ™ Programming led
I - io program the beacon (by manutaciurer or authorzed progrenming stafions).
(@) Water switch canfach
= toachvate aulomstically the beacon wien Submsdged in waler,
(9) Relroreflaciive tape
(10} Tether line:

- o seowe Deacon D & Fead, life jacketl, boat, elc.
Important: The tether lne is use to tie the EPIRE to the |feraft when floating i the water, The
tether line must not be used to e the EPIRD to the ship,

{11) 406 1 121.5 MHz anterna,
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3. TESTINSTRUCTIONS

Tkt of 406 § 121.5 MHz frequencies

{1)  Evess TEST | READY push button {32) for 2 seconds,

{2)  Sirobe lightd (5) and prograrmming bed (7) blink dusing the test, the buzzer tranamits an audible signal,

(%) Atthe snd of the test, the resudl s displayed by green (Ga) of red () leds;

Gresn led (5a), 1 flash indicales ihe systam is operational;
«  Fedled {50}, 1 flash indicales the test has failed.
Fapeat 3 Nmes Lo condfinm failure before confacting agent,

4, INSTRUCTIONS FOR USE
WARNING: It is unlawful to fransmil a distress signal unless an emergency exists.
Do net operate inside literaft or under any similar cover of canopy.

4.1, Automatic activation
IMPORTANT: Onty for Safelink Float Free version, category 1.
I the vessel ainks, the release sysiem ejecis the cover to enable the bescon fo rise to the surface. The beacon is
autornatically activated when submerged bn water and out of its container.
The beacon shoulkd be recovered and fled to a Foraft io locate the surnvivors and nol the wreck location.

1.85mid4m

4.2, Manual activation

Remove the beacon from is condainen

|11 LM up the red locking pin of container,

! (2] Remove the locking pin;

(31 Remove the cover of 1he container and axtract the beacon,
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DOCo3azaN

{4 ==
Riemowve the beacon from its mounting bracket:
1) Lift up the red locking pin;

By Pull and remove the red tacking pin fo unlock the bracket:
[=1] En:lmc:ttlmhaamnrromtharmummg bracked.

A h

[EH | e pdacon periorms & self-test,

{51 Aferihe selftes!, only the white stroba lights blink 3 seconds. The buzzer corfinues to fransmil every second.

(B} Tie the beacon wilh the lanyard to the boat or a Meraft and thow it overbeoars,

Important: If beacon i activated by the ON pushbutton, it must operate in water for optimal condition.

TO STOP BEACOM: mess TEST pushbuftan

M

BH
RS- E

=
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6.3 Technical data sheet.

Operating temperature range

Storage temperature

Lithium manganese batteries
> Battery life

Operating life

Watertight at 1 bar.

Dimensions Beacon + bracket
Container
Weight Beacon
627 g.

406 MHz SATELLITE TRANSMISSION
Frequency

UHF output power

Phase modulation

Repetition period

Transmission time

121.5 MHz HOMING TRANSMITTER
Frequency

Power

Modulation

Modulation format

Transmission

STROBE LIGHTS
GPS

: -20C to +55<C.

:-30C to +70C.

: High energy LiMnO2.

: 7 years from date of manufacturing.
: 48 heures mini. at -20C.

1250 x 111 x 91 mm
: 287.6 x 147.5 X 96.7 mm
Beacon with bracket
679 g.

Beacon with container
1280 g.

: 406.037 MHz + 0.001 MHz

: 5W nominal (37dBm + 2 dB)

: 16KOG1D, Biphase L £1.1 + 0.1 radians
: 50 sec. = 5%

: 520 msec. + 1%

:121.5 MHz + 0.006 MHz
: 50 mW (17dBm * 3 dB)
: AM audio sweep

: 3K20A3X

: Continuous (except during 2sec with 406
transmission)

: Super LEDs - 0.75 Candela - 23 flashes / mn
: FASTRAX UC322
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7 Photographs of the beacon.
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8 Battery.
8.1 Battery features.

The battery is made of 3 packs connected in parakeh of them made of 3 cells CR123 size condeq
in series. In order to prevent destruction if arsleorcuit occurs, a re-triggerable switch (SRP2i30)
integrated in the battery pack.

8.2 Cell characteristics.

Lithium Type CR123 — 3 volts :

Characteristics

Nominal voltage 3V

Weight 179

Operating temperature -40°C to +60°C

te
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8.3 Battery pack.
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8.4 Estimated capacity at 20C and at -20<C.

CR123A Discharge Chracteristics

Load:20mA

35
h ‘ ‘ ‘ ‘ —-20degC ‘

£
1,7v
) \
1.5 2 \
\ \ A AN
10 \\
05 $
0 20 40 60 80 100 120
Du ratioll(h)
63h 82h

Phrssmansmin isdame Fana 1I5da

The stop voltage of the beacon to be sure to olthailC/S characteristics is 5V DC.

The battery pack is composed with 3 serial cellthscstop voltage for each cell is 1,66V DC.

The average continuous discharge current for tHeattlery pack is less than 40mA (121.5 MHz powéwgic power).
The battery pack is composed with 3 parallel bet$eso, the average continuous discharge curreegith element is less
than 14mA (we used the discharge characteristiogeat 20mA)

As shown on the figure above :
- At -20°C, the duration for a 20mA load, the duratis 63h. The capacity is : 63hx20mA=1260mAh
- At 20°C, the duration for a 20mA load, the durati®®2h. The capacity is : 82hx20mA=1640mAh
- So, the derating at -20°C is : 23%
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8.5 Self-discharge at ambient temperature.

Find hereafter a chart from PANASONIC :

‘ Curation

The derating at 20°C after 5 years is 2,6% : (1¥891) /1737
The derating at 20°C after 10 yeras is 4,4% : (1¥&60) /1737

For the theoretical calculation after 7 years, wedud,4% for the derating (derating equivalent dfteyears).

8.6 Batteries time on shelf prior to integration in to beacons.

The manufacturer guarantees less than 2 yearkddyattery time on shelf prior to integration.
The margin calculated is 235 mAh and the self-disgé is less than 1% per year (4920 * 1% = 49 mAypar)

So, the margin is equivalent to 4,8 years whiatoimfortable
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8.7 Battery discharge calculation.

TEST CONSUMPTION
| instant (mA) Ton (s)
406 test burst 1670 0,52 0,241 mA
121,5 test burst 34 0,1 0,001 mA
logic, led and oscillator consumption 2 21 0,012 mA
Flash (7 during self-test) 421 0,7 0,082 mA
GPS (ON during self-test) 18 21 0,105 mA
total for 1 test 0,441 mA
total for 7 years with 1 test per month 37,018 mAh
with correction coefficient of 1,65 61,080 mAh
AVERAGE CONSUMPTION PRIOR TO ACTIVATION BEACON
| instant (mA) Ton (s)
Consumption 0,0001 3600 0,0001mA
Total for 7 years 6,132 mAh
with correction coefficient of 1,6 10,118 mAh
NORMAL CONSUMPTION (at +20°C)
| instant (mA) Ton (s) Toff
406 test burst 1670 0,52 50 17,361 mA
Logic, led and oscillator 2 1 0 2,000 mA
121,5 MHz 34 48 2 32,640 mA
GPS receiver 18 11100 161700 1,156 mA
Flash 421 0,1 2,5 16,138 mA
Total 69,296 mMA
after 48h 406 MHz + 48h 121,5 MHz 3326,191 mAh
NORMAL CONSUMPTION (at -20°C)
| instant (mA) Ton (s) Toff
406 test burst 1670 0,52 50 17,361 mA
Logic, led and oscillator 3 1 0 3,000 mA
121,5 MHz 36 48 2 34,560 mA
GPS receiver 21 11100 161700 1,349 mA
Flash 307 0,1 2,5 11,768 mA
Total 68,038 mA
after 48h 406 MHz + 48h 121,5 MHz 3265,841 mAh
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ENERGY MARGIN

Derating
Fresh battery capacity at +20°C 100% 4920 mAh
Derating for battery capacity at -20°C 23 1131,6 mAh
7 years weekly test 61,080 mAh
self discharge after 7 years at +20°C 4.4 216,48 mAh
Requested energy for 7 years constant operation foractivation 10,118 mAh
Requested energy for total operations 3265,841 mAh
Margin 234,881 mAh

Or

PREVIOUS TIME OF BATTERY DISCHARGE

Battery capacity loss after 7 years at +20°C
Previous time of battery dischar

4,8 %
287,678 mAh
4,15 heures
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9 Beacon labels.
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10 Reference oscillator.

10.1 Oscillator datasheet.

RAKON TCXO, device E4217LF / Batch L28081, presehtsgeneral specifications on the pages below.

CFPT-9000 Series

ISSUE 10 ; 3 FEBRUARY 2006

Recommended for New Designs

Delivery Options

= Please contact our sales office for current leadtimes

Description

= A series of surface mountable 7.0 x 5.0mm temperature
compensated voltage controlled crystal oscillators
{TCVCXOs) for medium to high volume applications
where small size and high performance are pre-
requisites. This oscillator uses C-MAC's latest custom
ASIC "Pluto", a single chip oscillator and analogue
compensation circuit, capable of sub 1 ppm
performance over an extended temperature range. lts
ability to function down to a supply voltage of 2.4V and
low power consumption make it particularly suitable for
mobile applications

RoHS compliance

m Parts with the suffix ‘LF" on the ordering code and part
number are fully compliant with the European Union
directive 2002/95/EC on the restriction of the use of
certain hazardous substances in electrical and
electronic equipment. Mote:The RoHS compliant parts
are suitable for assembly using both Lead-free solders
{see Lead-free Reflow soldering profile) andTin / Lead
solders (seeTin / Lead Reflow soldering profile).

Standard Frequencies

= 3.2, 5.0, 6.4, 8.192, 9.6, 12.688375, 10.0, 12.8, 13.0, 14.4,
14.85, 16.384, 16.367, 16.8, 19.2, 19.44, 19.8, 20.0,
24.5535, 32.768, 38.88, 40.0MHz

Output Waveform

= Square HCMOS 15pF load

= Square ACMOS 50pF max. load
{available on request, contact sales office)

= Sinewave 10k2 /¥ 10pF AC-coupled
= Clipped sinewave 10k // 10pF AC-coupled

Supply Voltage
= QOperating range 2.4 to 6.0V, see table

Current Consumption

m HCMOS Typically =
1+Frequency(MHz)*Supply(V)*{Load(pF}+15}*10°3 mA
a. g. 20MHz, 5V, 15pF = 4mA

= Sinewave, = 8mA

m Clipped Sinewave Typically =
1 +Frequency{Mth*1.2*{Load[pF]+30}*1O‘SmA

Package Outline
m 70 x 5.0 x 2.0mm SMD Ceramic Carrier

Ageing
= +1ppm maximum in first year, frequency < 20MHz
= +2ppm maximum in first year, frequency > 20MHz

= +3ppm maximum for 10 years (including the first year),
frequency < 20MHz

= 5ppm maximum for 10 years (includng the first year),
frequency > 20MHz

= +ppm maximum after reflow

Frequency Stability

s Temperature: see table

m Typical SupplyVoltage Variation £10% < 0.2 ppm™
m Typical Load Coefficient 15pF +5pF < £0.2 ppm™

*Dependent on frequency and output type

Frequency Adjustment
s Three options with external Voltage Control applied to
pad 10:
A - Ageing adjustment: = £5ppm, frequency = 20MHz
{Standard Option)
> #7ppm, frequency > 20MHz

B - No frequency adjustment initial calibration @ 25°C
< 1.0 ppm

C - High Pulling £10ppm to +50ppm can be available
depending on frequency and stability options.
Please consult our sales office

= Linearity = 1%

= Slope Positive
= [nput resistance = 100k
= Modulation bandwidth > 2kHz

s Standard voltage control ranges:
Without reference voltage -Ws=5.0V 2.5V+1V
Without reference voltage -Ws=3.3V 1.65Vx1V

With reference voltage - Ve=0V to Vref

Reference Voltage, Vref

= Optional reference voltage output on pad 1, suitable for
potentiometer supply or DAC reference.

1. No output (standard option)

2. 2.2V, for Min. Vs=2.4V

3. 2.7V, for Min. Vs=2.0V

4. 4.2V, for Min. Vs=4.5V

Maximum load current (mA) = Vref/10
For manual frequency adjustment connect an external
50ks potentiometer between pad 1 (Reference Voltage)
and pad 4 (GND) with wiper connected to pad 10 (Voltage

Control). Please specify reference voltage as part of the
ordering code
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Tri-state
» Pad 8 open circuit or =0.6Vs output enabled
® < 0.2Vs Tri-state

= WhenTri-stated, the output stage is disabled for all
output options, but the oscillator and compensation
circuit are still active
fcurrent consumption <TmA)

Storage Temperature Range
= 55 to 125°C

Environmental Specification

= Vibration: |IEC 60068-2-6 Test Fc Procedure B4, 10-60Hz
1.5mm displacement, 60 —2000Hz at 10gn, 30 minutes in
each of three mutually perpendicular axes at 1 octave
per minute

» Shock: IEC 60068-2-27 Test Ea, 1500gn acceleration for
0.5ms duration, half sine pulse, 3 shocks in each
direction along three mutually perpendicular axes

= Soldering: SMD product suitable for Convection Reflow
soldering. See recommended reflow profiles

= Solderabiltiy: MIL-STD-202, Method 208, Category 3
= Marking: Laser Marked

Marking Includes

5 C-MAC

s Manufacturing identifier (xx)

= Pad 1/ Static sensitivity identifiar | Tianglad

A 0000YW

= Part Number (Four digits)

= Device date code (YW)

Minimum Order Information Required

» Fraquency + Modal Number + Fraquency Stability Vs
Operating Temperature Range Code + Reference Voltage
Code + Frequency Adjustment Code + RoHS compliance
code ‘LF

OR

= Discrete part number for repeat orders (Discrete part
numbers suitable for Lead-free soldering include the
RoHS compinace code ‘'LF as a suffix, e.g. E2747LF)

Please supply full information for non-standard options, if
required.

Solder pad layout

| 5.08 |

Qutline in mm

5.0 £0.15

s
S ar—

7.0+015

Qutput Waveform - HCMOS

— I

Pad Connections

1. Vref

2. N/iC

3. DC Coupled Qutput
{do not connect)

4. D

5. Qutput

6. N/C

7. N/C

8. Tri-state Control (Enable)*

9. +Vs

10.Voltage Control*
*leave unconnected if not
required.

=
=
2
=g
L
(TRl
gF
"
=
=]

—f e +Vs

90% (VoH-Wol)

—VoH

50% (VoH-Vol )

10% (VoH-Vol)

Vob ——1
° oV
‘t —_—
— T
Duty cycle = £ x 100(%)
T
Test Circuit
-
|
| l
50k | 12 4
4|\ 5 Qutput
9 8 7 6 c,
100nF  ———+ :L—
Voltage . 100nF
Control Tri-state
control
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10.2 Oscillator medium term frequency stability.

07T ppbfmin Residual=d ppt) Posz: 171 Date code: HY

Ratnp Data: E4217  673.VFY : 30/10/200% 02:42:03 (Litits: Static/iGradient Slope

Serial no; 5602

Medium Term Stability
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Freg (ppam)

Tetmp ()
Slope ( ppb fmin )

-50.0 -0.5
-40.0 0.6
Residual ( pph)

-200 -0.4

-0
-225 250 -0.45

-2.5
-53.25 450 -0.65

-2.0
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Time (Tlimates)

Ilax Residual: 1.073 ppb

Blid-Frequency: -0.077 ppon
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Freq Stability: +-0.024 ppr

Ilin Grradient Slope: -0203 ppbiinin Iin Statie Slope: -0.115 ppbindn
Blaz Grradient Slope: 0271 pph/tain Dlaz Static Slope: 0.022 ppbfain
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10.3 Oscillator long term frequency stability.

(- T S U I O s P Pl Sl )
C-MAC Quartz I:ITE‘I:H.IE L. E-rmail; DasadWioodalli@cmac Gom

FRODUCT EVALUATION REFORT

BEPOET Mo.: 2006=-01 &A
Dt 170 July 2008
Produst type: Temperatire Compensated, Voltage

Controlled Cryetal Osodillator [(TCHAVIXKD)

Construct ion: 1) Surface Mount {7 x 5 mm)
21 "Plute™ ASIC

Generic Types: "Cozpaz Sareat” Beason Oseillator

Patts Testadd: Batch 1 pfne. E335F (12.551630 MHz]
Batch 2 - pfnco. BE233 (12688375 MHz!

ApglicaBble ToHi

This LepeLEt 1S apFlicahLe to the following part numbera all
of which are identical to the parts tested with respect to
materials used, including the same crystal, construction,
manufacture and test. End are B the same or a looser
internal specificaticon

12.551630 MH= - BE3356 & E31337
12. 688375 MHz - E3I233, E3IZ26l, E3279, E342% & EH4495

Long Term Ferformance Verification

Thigz document setg out the steps taken by C-MAC to address the
reguirements for long term assurance of performance with respact
to short and medium term stability . Specifically with respect
Le bthe short and medium term stability addressed in the second
paragraph of the specification reguirement:

Cogmpas-=-Sargat Eypa approval standard T.007 Issue 4 Hov I005.
Sectiom A.3.5 Osclliacor Agings:

Long-term Erequency stability shall be demonstrated by dacta (e g. oscillator
manufasturec's tast data) provided by the beacon manufacturer to the test
Lacility

Far ocecillators which regquire compensacion over the aperabing teaperakbure
range, meagerement reeults and a4 Technical amalysis shall also be provided to
substantiate that short and medivs-term sbability weould remain within

specification after five years
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Tha long--erm Eregquency stah-lity ar fso 1lator aging
requirement ig industry standard and haz established procedures
both company specific and as laid out by inte:national
standards, for example a5 refersncec in MIL-PRF-55310 secticn

4 B.35 Howeve: the long term wverificaticon of th2 short ard in
particular the medium cerm stabillty r=yulrewenls has oo
direckly sstaklished proccdurc The 100ne short tarm stability
ig not asscciated with the remperativre compernsation part of ths
oecillater and so should not be degraded by the usa of a TCHO aa
opposed to an DCXO cype cscillator.  The short term stabilit
also fcormg part of the mediun term stability in respect of the
residual error requirementsz, and so it should orly be necessary
co Grudy The medlum term scability to cuver bull ol Llwese

Trequiremants

For oscillators which inclode a £recuency adijustment or trim
component for mither initial calibrstion in the heacon or fcx
correction of aging during lifetime then there is 2 recogaised
degradation process called trim e-fect. 'This ig wiere che
conpensaclon can be degradsd when the osclllalor iz Luned away
from its noninal or componoated condition. Thie effsct can ba
tested Lor by meammement Af bhr “requency CenpeEraturs
characteristics at the frejuency adjustment limits as well as
the nowinal condition during for example producticon
verificaktion. Whether the cscillater is adjustabls or not
should be clearly stated in any beacon gualif_cation so this
polnt can be add:eessed

Thig hrwersetr ir nrt the rane for the cacillators addressed in
this document as they heve no frequency adjustment available
after mammfzcture. As such ve have uzaally stated in respect of
the above regquirement:

Y OFor C-MAC TEXO = Lhe Lyps of conpensation used to corresk the
frequency of the oscillotor for temperabure changes within the
TEHO remaine canstant with the individaal characterisation

zet in non-volatile memory. Mo adjustment is reguired, ox
available, to correct for aging for ths life of the device, so
this characterisation i1z not perturked. Thesre is no koswn
mechanism to suggest any change or ageing effect Co Che Medium
o Shorl Lersm sLlabilily exlsts

The nedivm tern atabiliry Fegquirensnte for the Beacon are

diff cult to achoeve with temperature conpensation techaiques
and were until recently not achievakle. Therefcre the long term
varification of performanca to this requirel level was a0t
spec_.fically avaslable, although no degradatbion was expacied
Crum mille: wxtrapolaticn of less precise data on comparabls
cooillators or from analysis of any possibls aging mechandam

With ;,;gj_mj verification it is standard practice to use data from
accelerated aging conditiens, ie aging at high temperature

Pata taken during this time is then Eitted and extrapslated with
egtablighed procedures, for example as MIL-FRF-55310. Alao
standard acceleration factors are often applied for example *30
daye at 85C is roughly equivalent to 1 year at xoom". For the
medium ferm stability requirement, no established E:'I’GC:EC'J.H: s O
acceleration factors exist and continuous or pericdic
measurement iz not possible . Therefors real data aver a
reazonable period of time with significant numbers of
oscillators was studied

Twe studies are presented one batch of devices were measured
before and atter a 8 month period (measurements in August 2005
and Aptril 2006} and a zecond set of davices was measured after a
pericd of approximately 1 year
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Batch 1 results:
The histograms show the regults for August 2005 in red and April

Fregue ney Stability va tampa rature

[Bapra
| mAug-05

11 T P

u

E 5 o b R R S )
Q-}##w"@ﬁgﬁ“ngn@“_ﬁc.“yhh-.‘-'\&\-H-Q, &

B B B o B 0y O B D oWy Oy Ry -

Embiligy (+{-ppm)

Figure 1 Fregquemncy Stability ve. Temperature

2006 in blues

The average change for freguency stability wsa. Lemparature over
the batch iz -0_0007 ppm, affectively zero or a extremsly small
improvement .

The average change for nominal frequency over the batch is -0.10
ppm, considerably inside the aging requiremnents Lox nominal
Ereagquency.

Mominal Fraqueancy

14 |
12 4 - 1 .
| 104 N |
| . E‘ “ | [anpros ]|
| B Aug 05
E .- . «
H

» - T T SR S
CHE N S G AN S U AU

(pRpm}

Figure I Kominal freguency
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The average change over the batch for maximum negative slope for

r. - . — —
| Medium Term Stability, maximum negative slope
Ho— —
20
15 . .
B Apr-dE
| o AUg-05
0 i |
[ i [
| & & i !
o - —T T -El|EL- . L L T —
o
R s

{ppbiming

Figure 3 Medium term stability, Slope

8 montha iz +0.004ppb/min and for the maximum positive slope -
0.0011lppb/min. Thie again effectively shows no change or very
gmall improvement within the measurement uncertainties involwved

Medium Term Stabllity, Residual

b
UL N N A L U T L

ippb)

Figure 4 Medium term stability, Residual
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The average change over the batch [or medium term stability
residual error shows an apparent improvement of -0.78 ppb.
However this improvement is due in the main part to improvements
in the measurement system noise floor and neot to any improwement

in the sscillater performance over this period

Batch 2 results:

These davices were re-measured after a period of between 44 and
52 weeks after manufacture and initial testing. BResulks afte:x

Meadium Term Stability, Maximum Slope

12

10

| Q07 0304 J406 OBEDS 0810 101F 1214 1416 1618 1820
{pphsmeing

Medimm Term Stahility, Residual

By b B omn 0 = W e o

-
-

=

{ppb)

an average of 48 wke are shown balow.

|-!-E| 43'\\'-.:_-|
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Conelusgion:

—n conclusion, nc noticeable degradation in tempe-ature
compangaticn performance wae ocbaerved and all devices stayed
with gpecif-caticn Therefcre, we conclude the reguirement Lo
provide measurement and technical analysis for long-term
conformance has been demonstrated for these osclllaton:s

A A |

.-.J'

Dr Wigesl D Haxrdy 16 May 2008
Principal Design Engineser
For and on behelf of

This information, issued in July 2006, do not psedhe 16.384MHz frequency. Nevertheless RAKONaRrplthat this
information is applicable to the 16.384 MHz E4217kEe information below).

Pl ease find attached a report containing data that denonstrates the |ong
termstability of Rakon UK beacon oscillators. Please note that since
this report was issued in July 2006 the conpany has changed its nane from
C-MAC Quartz Crystals Linmted (identified in the report) to Rakon WK
Limted. Al so the nunber of variants of this oscillator being offered
as
increased. Although not identified in the report, | can confirmthat the
report is applicable to the 16.384 MHz E4217LF. |1f you have any queries
concerning the report we will be pleased to assist.

Regar ds

Davi d R Wodal |
Rakon UK Limted

VVVVVVVVIVVYVYVYV
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11 Design description.

11.1 Technical diagram.

PCB-1583

GPS antenna

GPS module

N
o
o
|
Man Machine Interface B
=
Programming Visual Buzzer Test ON =
led indicator switch switch T
N
V)
=
®
>
S
)
MICRO and RF
INTERFACE

___________________________________________

Battery pack
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11.2 Protection against continuous transmission.

The 406 MHz transmission duration is 440 ms evérgéconds. Should the transmission be unusualliotan a protective
circuit stops the beacon: the power supply fusgdde/n after 10 or 17 seconds (depending of battetyage) of uninterrupted

transmission without involving the microprocessor.

The theoretical arithmetic gives 10 seconds (1/RiSet) and we performed some practical tests tlat that the fuse blew

at less than 17 seconds.

Pr otective device against per manent transmission :

Battery

406 MHz

Transmitter

S
Fuse Q1 l
Processor
drive [
(o
Q2 !Q\ L VRef.
R
L ]
Comparator
=

=
[ [ [

[R2 ]
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11.3 Frequency stability requirements over 5 years.

See reference oscillator (§ 10.3).

11.4 Protection against repetitive self-test mode t

Self test sequence is activated by pushing a spdunitton. A new self test cannot be initiated befthe end of the whol

sequence.

ransmissions.

The microprocessor takes into consideration a pgsti the test button only on a falling edge antlaroa low level.

Therefore, if the test button is held unintentibnal press position, there is no new self test.

D
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11.5 Transmission repetition period.

The repetition period is controlled by the micragessor thanks to the « rand() » function. This fioncis called each time tp
calculate the period of the next burst.

This function returns a pseudo-random number irréimge from 0 to 32767. This is generated by aardahlgn that returns
series of non-related numbers each time it is dalldis algorithm is initialised to different stag points (by using « srandf
function) to generate more realistic random numbEezh starting point is calculated using the sernber of the beacol.
Therefore, the algorithm starting point of any 2ad@ns, and all the more the Tr sequence, are eliffer

This pseudo-random number (PRNb) is used to cakalgeriod between 0 and 5 seconds which is aidadixed period o
47.5 seconds. The result, a pseudo-random numlblee imnge from 47.5 to 52.5 seconds, is usedéordpetition period.

[

The formula used to calculate the repetition peisod

Tr = 47.5secr (PRNbY666 *%

(PRNb%66) is a pseudo-random number between 0&nd 6

1
So, the probability to obtain a specific Tr for 1 eacon is :P = —

66

Or, when 2 events are independent (which is the flaswo beacons), the probability of the intetsetis :

P(An B)=P(A)s P(B)
For our application, the probability to obtain asific Tr for 1 beacon is P(Beaconl) = &

So, the probability of any two beacons having amigtal Tr is :

P(Beaconl n Beacon2) = P(Beaconl)+ P(Beacon2)

1
66

P(Beaconl n Beacon2) = =

P(Beaconl n Beacon2) = L
435¢
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12 Technical description and analysis

of the matchi

The synoptic of the beacon power amplification ematching is as follows :

406 MHZ AMPLIFICATION AND
MATCHING NETWORK

Notch filter at
121,5MHz

ng network.

Y

121.5 MHZ AMPLIFICATION AND
MATCHING NETWORK

Notch filter at
406MHz

121.5/ 406
ANTENNA
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13 Beacon quality assurance plan.

TTNOVD5 L-1 C/ST.007 -Issue d
November 2005

ANNEXL

BEACON QUALITY ASSURANCE PLAN

We, manufacturer of Cospas-Sarsat 406 MHz beacons (Manufacturer name and address)

KANNAD
21 des Cing Chemins
56520 GUIDEL — France

Confirm that ALL PRODUCTION UNITS of the following beacon model(s),

SAFELINK, PIN= 5106419
{Model, patt number)

will meet the Cospas-Sarsat specification and technical requirements in a similar manner to
the units subjected lor type approval testing. To this effect all production units will be
subjected to foliowing tests at ambient temperature:

- Digital message

- Bit rate

- Rise and fall times of the modulation waveform
- Modulation Index (positive / negative)

- Oulput power

- Frequency stability (short, mediom})*

Note* : Beacon manufacturer shall provide technical data on the beacon frequency generation to demonstrate
that the frequency stability tests at ambient temperature are sufficient for ensuring that each
production beacon will exhibit frequency stability performance similar to the beacon submitted for
type approval over the complete operating temperature range. If such assurance of adequate
performance over the complete operating temperature range cannot be deduced from the technical
data provided and the frequency stability lest results al ambieni temperature, a thermal gradisnt test
shall be performed on all production units.

- Other tests :
o [21.5 MHz transmitter control (frequency / pewer / modulation /
consumption)
s Global spectrum control (406 MHz and 121.5 MHz)

We confirm that the above tests will be performed as appropriate to ensure that the complete
beacon satisfies Cospas-Sarsat requirements, as demonstrated by the test unit submitted for
type approval.

We agree to keep the test result sheet of every production beacon for inspection by Cospas-
Sarsat, if required, for a minimum of 10 ycars.
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. November 2005

We confirm that Cospas-Sarsat representative(s) have the right to visit our premises to witness
the production and testing process of the above-mentioned beacons. We understand that the
cost related to the visit is to be borne by Cospas-Sarsat.

We also accept that, upon official notification of Cospas-Sarsat, we may be required to
resubmit a unit of the above beacon model sclected by Cospas-Sarsat for the testing of
parameters chosen at Cospas-Sarsat discretion at a Cospas-Sarsat accepted test facility

selected by the Cospas-Sarsat. We understand that the cost of the testing shall be borne by
Cospas-Sarsat.

We understand that the Cospas-Sarsat Type Approval Certificate is subjected to revocation
should the beacon type for which it was issued, or its modifications, cease to meet the Cospas-
Sarsat specifications, or Cospas-Sarsat has determined that this quality assurance plan is not
implemented in a satisfactory manner.

Dated : 29/05/2009 Signed : Stéphane IINCHELEAU, Technical Manager LP SAR marine
{Name, Position and signature of Beacon Manufacturer Rs

-END OF ANNEX L -
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14 Nomenclatures and diagrams.
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