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SECTION 1

REPORT SUMMARY

Testing of the ACR Electronics, Inc PLB-300
in accordance with RTCM Paper 76 — 2002 / SC110-STD
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11 STATUS
Name and Address of Client ACR Electronics
5757 Ravenswood Road
Ft Lauderdale
USA
Model Number PLB-300
Serial Number TUV Ref OS615355 03
Test Specification/Issue/Date RTCM Paper 76 — 2002 / SC110-STD
Number of Items Tested One
Security Classification of EUT Unclassified
Incoming Release ApEIication Form
Date 28" August 2006
Order Number 84638
Date 21% June 2006
Start of Test 30™ August 2006
Finish of Test 9™ October 2006
Report Number RM615355/02 Issue 1 Page 4 of 65
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1.2 BRIEF SUMMARY OF RESULTS

Product Service

A brief summary of the tests carried out to RTCM Paper 76 is shown below.

Section g;ﬁsl\i Details Result
21 Initial Functional test Pass
2.2 A3.0 Vibration Test Pass
2.3 A4.0 Bump Test Pass
24 A5.0 Salt Fog Test Pass
2.5 AB.0 Drop Test (onto hard surface) Pass
2.6 A7.0 Leakage and Immersion Tests Pass
2.7 A8.0 Spurious Emissions Test Pass
2.8 A9.0 COSPAS-SARSAT TYPE APPROVAL TO T.007 See C/S Test Report
2.9 A10.1 Operational Life Test Pass
2.10 A10.2 Self Test Pass
2.11 A11.0 Buoyancy (Category 1 only) Pass
212 A12.0 Auxiliary Radio-Locating Device Transmitter Test Pass
2.13 A12.3 PEIRP (Radiated) Pass
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1.3.2

1.3.3

COMMERCIAL-IN-CONFIDENCE

APPLICATION FORM

Beacon Manufacturer and Beacon Model

=

Product Service

Beacon Manufacturer ACR Electronics, Inc.

Beacon Model PLB-300

Beacon Type and Operational Configurations

Beacon Type Beacon used while:

Tick where
appropriate

EPIRB Floating in water or on deck or in a safety raft
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 antenna

ELT Auto Portable In aircraft with an external antenna

integrated antenna

On ground, above ground, or in a safety raft with an

ELT Auto Deployable Deployable ELT with attached antenna

Other (specify)

O O Ogoogx s

Beacon Characteristics

Characteristic

Specification

0 . Tmin =-20°C
perating temperature range Tmax= +55°C
Operating lifetime 24 hours
Battery chemistry LiMnO2

Battery cell size and number of cells

2/3A size, 6 cells (2x3 cells)

Battery manufacturer

Sanyo, CR123A

Battery pack manufacturer and part number

ACR, A3-06-2511

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

TCXO

Oscillator manufacturer

C-MAC

Oscillator part name and number

A1-11-0687-1 (E3499)

Oscillator satisfies long-term frequency stability requirements
(Yes or No)

Yes

Report Number RM615355/02 Issue 1
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Beacon Characteristics (Continued...)
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Characteristic

Specification

Antenna type (Integrated or External)

Integrated

Antenna manufacturer

ACR Electronics, Inc.

(Yes or No)

- Navigation device manufacturer
- Navigation device model name and part Number

- GNSS system supported (e.g. GPS, GLONASS, Galileo)

Antenna part name and number A3-06-2493
Navigation device type (Internal, External or None) Internal
Features in beacon that prevent degradation to 406 MHz signal or
beacon lifetime resulting from a failure of navigation device or Yes
failure to acquire position data (Yes, No, or N/A)
Features in beacon that ensures erroneous position data is not Yes
encoded into the beacon message (Yes, No or N/A)
Navigation device capable of supporting global coverage (Yes, No v
es

or N/A)
For Internal Navigation Devices

- Geodetic reference system (WGS 84 or GTRF) WGS 84

- GNSS receiver cold start forced at every beacon activation Yes

Wonde Proud
ZX4125P-4, A1-11-0688
GPS

For External Navigation Devices
- Data protocol for GNSS receiver to beacon interface
- Physical interface for beacon to navigation device

- Electrical interface for beacon to navigation device

- Navigation device model and manufacturer (if beacon
designed to use specific devices)

N/A
N/A
N/A

N/A
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Characteristic

Specification

Self-Test Mode Characteristics

- Self-test has separate switch position (Yes or No)

- Self-test switch automatically returns to normal position
when released (Yes or No)

- Self-test activation can cause an operational mode
transmission (Yes or No)

- Self-test causes a single beacon self-test message burst only

regardless of how long the self-test activation mechanism
applied (Yes or No)

- Results of self-test indicated by (e.g. Pass / Fail Indicator
Light, Strobe Light, etc.)

- Self-test can be activated from beacon remote activation
points (Yes or No)

- Self-test performs an internal check and indicates that RF
power emitted at 406 MHz and 121.5 MHz if beacon
includes a 121.5 MHz homer (Yes or No)

- Self-test transmits a signal(s) other than at 406 MHz (Yes &

details or No)

- Self-test can be activated directly at beacon (Yes or No)
- List of Items checked by self-test

- Self-test transmission burst duration (440 or 520 ms)

- Self-test format bit (“0” or “1”)

Yes

Yes

No

Yes

4 beeps and green light

No

No

No

Yes

Battery,406 PWR,Lock Det.
440 ms

1

Beacon includes a homer transmitter (if yes identify frequency of

transmission)

-Homer Transmit Power
-Homer Duty Cycle
-Duty Cycle of Homer Swept Tone

121.5 MHz

17 dBm
98 %
37.5%

Report Number RM615355/02 Issue 1

COMMERCIAL-IN-CONFIDENCE

Page 8 of 65




COMMERCIAL-IN-CONFIDENCE

=

Product Service

1.3 APPLICATION FORM

1.3.3 Beacon Characteristics (Continued...)

Characteristic Specification

Beacon includes a strobe light (Yes or No) No
- Strobe light intensity
- Strobe light flash rate

Beacon transmission repetition period satisfies C/S T.001
requirement that two beacon’s repetition periods are not
synchronised closer than a few seconds over 5 minute period, and | Yes
the time intervals between transmissions are randomly distributed
on the interval 47.5 to 52.5 seconds (Yes or No)

Other ancillary devices (e.g. voice transceiver). List details on a

separate sheet if insufficient space to describe. N/A

Beacon includes automatic activation mechanism (Yes or No) No

1.3.4 Information Provided by the Test Facility

Name and Location of Beacon Test Facility: TUV Product Service Ltd, United Kingdom

Date of Submission for Testing: 30" August 2006

Report Number RM615355/02 Issue 1 Page 9 of 65
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1.3 APPLICATION FORM

1.3.5 Applicant Details

Company Name ACR Electronics, Inc.
Address 5757 Ravenswood Road

Ft Lauderdale

USA

X Manufacturer L] Importer
Category of Applicant

] Distributor [] Agent

954-981-3333,
Contact Name Chung Tong Telephone oxt 186
Email ctong@acrelectronics-co | Eacsimile 954-983-5087
1.3.6 Manufacturer Details

Company Name Same as above
Address
Contact Name Telephone
Email Facsimile

1.3.7 Declaration of Build Status

Hardware Version

- PCB Revision Rev.A (same as T2)

- Battery Model A3-06-2511
Software Version
Firmware Version Rev.A (same as T9.3)
Other (Specify)

1.3.8 Applicant’s Declaration

| hereby declare that | am entitled to sign on the behalf of the applicant and that the information
supplied is correct and cor/nple’ee —

C/{’VM? / J’?S/

Signed:
Name: Chung Tong
Position Held: Principal electrical Engineer
Date: 8/28/06
Report Number RM615355/02 Issue 1 Page 10 of 65

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

=

Product Service

14 MODIFICATIONS

No modifications were made to the test sample during testing.

15 DEVIATIONS FROM THE STANDARD
Section 2.2: Vibration Test
In order to combine the Vibration Tests of RTCM Paper 76-2002 and ETSI EN 302 152-1 the test
was performed in accordance with the following test plan (agreed by RTCM — R L Markle)
EUT mounted in its normal orientation
Subject to the following sinusoidal vibration
Vertical Axis
4Hz to 10Hz 2.5mm Peak Amplitude  (5mm p-p)
10Hz to 15Hz 0.8 mm Peak Amplitude (1.6mm p-p)
15Hz to 25Hz 0.4mm Peak Amplitude  (0.8mm p-p)
25Hz to 33Hz 0.2mm Peak Amplitude  (0.4mm p-p)
33Hz to 50Hz 0.1mm Peak Amplitude  (0.2mm p-p)
Sweep 4Hz — 50Hz at 15 minute/octave (~50 min in total)
During the above test, perform resonance search
If resonances detected perform a 2 hour endurance test at the frequency giving the highest
magnification.

Repeat the above for each axis (3 axes in total)

1.6 REPORT MODIFICATION RECORD

Issue 1 — First Issue

Report Number RM615355/02 Issue 1 Page 11 of 65
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SECTION 2

TEST DETAILS

Testing of the ACR Electronics, Inc PLB-300
in accordance with RTCM Paper 76 — 2002 / SC110-STD
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TABLE OF TEST RESULTS

PARAMETER TO BE MEASURED RANGE OF SPECIFICATION UNITS TEST RESULTS COMMENTS
Tmin Tamb Tmax
(-20°C) (+23°C) (+55°C)
1. INITIAL ALIVENESS TEST (A1.0) Section 2.1
] Max: 406.02751
e  Carrier Frequency 406.028+0.001 MHz Min: 406.02750
Max: 38.46
. Power Output 35-39 dBm Min: 37.08
2. VIBRATION TEST (A3.0) Section 2.2
e  Exterior Mechanical Inspection No damage v v
. Aliveness Test Successful self-test v
e Activation No activation during test v v
3 BUMP TEST (A4.0) Section 2.3
e  Exterior Mechanical Inspection No damage v v
. Aliveness Test Successful self-test
e  Activation No activation during test v
4.  SALT FOG TEST (A5.0) Section 2.4
e  Exterior Mechanical Inspection No damage v v
. Aliveness Test Successful self-test v
Report Number RM615355/02 Issue 1 Page 13 of 65
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TEST RESULTS

PARAMETER TO BE MEASURED RANGE OF SPECIFICATION UNITS COMMENTS
Tmin Tamb Tmax
(-20°C) (+23°C) (+55°C)
5. DROP TEST (A6.0) Section 2.5
. ) . Pre-condition as
v v
. Exterior Mechanical Inspection No damage per Clause A6.0
. Aliveness Test Successful self-test v 4 -40°C
. Activation No Activation during test
6. LEAKAGE AND IMMERSION TEST (A7.0) Section 2.6
. Leakage & Immersion
- Interior Inspection No water v
- Aliveness Test Successful self-test v 4
7. SPURIOUS EMISSIONS TEST (A8.0) Section 2.7
e 406 MHz Figure 2-1 v v v v
. 121.5 MHz Figure 2-5
8. COSPAS-SARSAT TYPE APPROVAL (A9.0) C-S Certificate Section 2.8
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TEST RESULTS

PARAMETER TO BE MEASURED RANGE OF SPECIFICATION UNITS COMMENTS
Tmm Tamb Tmax
(-20°C) (+23°C) (+55°C)
9. OPERATIONAL LIFE AND STROBE LIGHT .
Section 2.9
(A 10.1)
Operational Life Time to first Failure Hours 58.1
Frequency
) . Min: 406.027504
. Nominal Carrier 406.028+0.001 MHz Max: 406.027508
i, Parts/millionin | Min: 6.943x10™
e  Short-term stability 0.002 100ms Max: 4.387x10"°
Medium-term stability
. Min: -7.713x10™"
. Mean slope 0.001 Parts/million/min Max: 8.875x10™""
. L . Min: 5.044x10™"
. Residual variation 0.003 Parts/million Max: 3.289x10™™°
Min: 35.12
RF output power 35-39 dBm Max: 38.06
Strobe flash rate 20-30 /min - Not applicable
. Max: 20.315* . .
Auxiliary PEIRP 14 - 20 dBm Min: 18.794 Pass within MU
10. SELF-TEST (A 10.2) Section2.10
e  RF pulse duration 0.444 sec or 0.525 sec v v v v
e  Frame synchronisation pattern 0 1101 0000 v 4 4 v
e Number of RF bursts 1 - burst v v v v
- Beacon 15 Hex ID Must be provided by self-test v v v v
burst
- 121.5 MHz transmission 1 sec/ 3 sweeps 4 4 4 v
11. BUOYANCY TEST (Category 1 only) (A11.0) Section 2.11
Fitted with
v v
° Buoyancy Floats flotation pouch
e  Reserve Buoyancy >5% % 11.4

Report Number RM615355/02 Issue 1
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TEST RESULTS

PARAMETER TO BE MEASURED RANGE OF SPECIFICATION UNITS T T T COMMENTS
(-20°C) (+23°C) (+55°C)
12. AUXILIARY RADIO-LOCATING DEVICE Section 2.12
TRANSMITTER TEST (A12.0)
e  Carrier frequency 121.5 + 0.006 MHz 121.503249 121.500528 121.497861
e  Transmission Duty Cycle Continuous % 96.57 96.43 95.25
Modulation
o  Frequency 700Hz within range of 300 — 1600 Hz Hz 940.56 940.53 940.96
e  Dutycycle 33-55 % 34.11 33.54 33.74
e  Factor 0.85-1.0 v 0.95 0.96 0.96
. Sweep repetition rate 2-4 Hz 2.56 2.56 2.56
e  Frequency Coherence v v v v
PEIRP (Radiated) Section 2.12
. Antenna (Radiated) Pattern
- Pattern Omnidirectional
-Polarization Vertical
-VSWR 1.5:1 v v

Report Number RM615355/02 Issue 1
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2.1 INITIAL ALIVENESS TEST
211 Specification Reference
RTCM Paper 76 (A 1.0)

2.1.2 Test Results

Minimum Maximum
Nominal Frequency 406.02750MHz 406.02751MHz
Output Power 37.08dBm 38.46dBm
Beacon Test Report
2DIMCAETACFFBEF

Organization: TUY Prodoct Service Lid

Tested By: Emergency Beacons Dept,

Dty 30-Ang-06 17:41:20 PAM

Tester Model/Serlal NoJ/File Name: BT1005/1025/acr-1
Tester Cal e Date: Mov 10, 20046

Tester T eniperalnre: 25°C

—
| PASS | FAIL INITIALS:

Motes: Add text commments here,

15 Hex 1D 2DDC A48 TACFEREE Power vs, Time &
Full Hex: FEFEIFMEE324ADGTEDFFCSC 22TT8 3 E0EGGC SR Iocmidiv

Burst Mode: Mormal Mode (Long)
Protocol: Standard Test Protocol
Country 366: United States

Bits 41 - 6 32041 66

Position Source: Internal GFS

Anxiliary Radio: 121.5 MHz

Bits 107-1110: Defanli

Latitndes * **=8

Longltudes + +#=4+ 44 Spectrum
1 dlidrey Span SkHz

HiH: RRW

406 Mz Measurements

406 Frequency (INT REF): 4060275 MHz
406 Power (INT ANT): 80%

Power Rise Time: ;< 5 ms

Phase Deviation: -1.1 4112 radians

Modulation Rise Time: 133 05
Modulation Fall Time: 188 us h
Maodulation Symmetry: 195
Modulation Bit Hate: 395 | bps Fh < Ti
CW Preamble: 160.7 s asc vs. 1ime

5 radaidin 1 m&idis
MHECLAIMER: IN NO EVENT SHALL W3 TECHNOLOGIES INC. QR ITS f
HETRIEUTOKRS OR AGENTS BE LIAELE FOR ANY DAMAGES OR
LOSSES INCURRED A% A RESTULT OF THE T5E OR FAILURE OF THIS |
MEASUREMENT EQUIFMENT. |

U U

Beacon Test Report - Initial Functional Test

Report Number RM615355/02 Issue 1 Page 17 of 65
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2.2 VIBRATION TEST
221 Specification Reference

RTCM Paper 76 (A 3.0)

2.2.2 Vibration Plots

Plot showing responses — Front / Back Axis

Report Number RM615355/02 Issue 1 Page 18 of 65
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2.2

222

VIBRATION TEST

Vibration Plots

Sine

Responce EUT Rear Face ACR

0.01

0.0001

10 15 20 25 30 35 40 4550

[Hz]

Product Service

Chan.no:

Chan.type: M Filtered|
Sweep type: logarithmic
Sweeps done: 1

Sweeps req.: 1

Sweep direct.:up

Sweep rate: 0.07 Oct/min|
Contr._strat.: Average

unit: g
Contr.strat.: Closed loop

-- Testing time --

elapsed: 000:54:39
remaining: 000:00:00
Date: 09-04-06
Time: 11:59:25
SX615355

Beacon

P.E: K.Adsetts
T.E: A.Castle
Run 2, Side/Side Axis

C:\VcoNT\Daten\m+p\GPS Antennas\Resonance Search 15 min per octave 004.rsn

Plot showing responses — Side / Side Axis

Sine

Responce EUT Rear Face ACR

0.01

0.0001

10 15 20 25 30 35 40 4550

[Hz]

Chan.no:

Chan.type: M Filtered|
Sweep type: logarithmic
Sweeps done: 1

Sweeps req.: 1

Sweep direct.:up

Sweep rate: 0.07 Oct/min|
Contr._strat.: Average

unit: g
Contr.strat.: Closed loop

-- Testing time --

elapsed: 000:54:39
remaining: 000:00:00
Date: 09-04-06
Time: 14:33:47
SX615355/003

Beacon

P.E: K.Adsetts
T.E: A.Castle
Run 3, Up/Down Axis

C:\VcoNT\Daten\m+p\GPS Antennas\Resonance Search 15 min per octave 006.rsn

Plot showing responses — Vertical Axis

Report Number RM615355/02 Issue 1
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2.2 VIBRATION TEST

2.2.3 Set-up Photographs

Report Number RM615355/02 Issue 1 Page 20 of 65
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2.2 VIBRATION TEST

224 Test Results

Beacon Test Report
DD ETACFYREF
Organization: TUY Froduet Servies Lid
Tested By: Emergency Beacons Dept.
Drate: G4-Sep-06 104246 AM
Tester ModelfSerlal Wo/File Name: BT1005/1025/acr 10-9
Tester Cal Dae Trate: Mo 10, 2006
Tester Temperature: Z3°C

" PASS " FAIL INITIALS:

Motes: Add text comments here.

15 Hex 1D: 2DDC648TACFFREF Power vs. Time [
Full Hex: FFEEIFMEE3243DGTEDFFCSC 227783 E0F66C iR {nam&idiv
Burst Mode: Mormal Mode (Long)

Protocol: Standard Test Protocol

Country 366: United States

Hits 41 - 6y 3204166

Position Source: Intermal GPS

Anxiliary Radio: 121.5 MHz

Bits 107-110: Default

Latitnde; * #4=e &

Longitudes * +#=es += S]’IEL‘[ rum
L0 dlidee Span SHcH=x

LGH= RRW

¥in

406 MHz Measurements
406 Frequency (INT REF )z 406.0276 MHz
406 Power (INT ANT): 53%
Power Rise Time: : < 5 ms
Phase Deviation:s -1.11 +1.11 radians
Modulation Rise Time: 155 us
Modulation Fall Time: 177 us
Modulation Symmetry: 1955
Modulation Bit Rate: 393.1 bps .
CW Preamble: 161 ms Phase vs. Time
5 rad='din 1 mBAdis
MHECLAIMER: IN MO EVENT SHALL W3 TECHNCOLOGIES INC. OR ITS
DISTRIEUTORS OR AGENTS BE LIAELE FOR ANY DAMAGES O
LOSSES INCURRED AS A RESULT OF THE TSE OR FAILURE OF THIS
MEASUREMENT EQUIFMENT. | |

Beacon Test Report following Vibration Test (Back/Front Axis)

Report Number RM615355/02 Issue 1 Page 21 of 65
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2.2 VIBRATION TEST

224 Test Results

Beacon Test Report

DD G4BTACFFRFF
Orgonization: TUV Froduct Service Lid
Tested By: Emergency Beacons Dept.
Date: (4-Sep-06 12:00:16 FM
Tester Model/Serial No/File Name: BT1005/1025/acr-5
Tester Cal Doe Date: Mow 10, 2006
Tester Temperature: 2570

_ PASS " FAIL

MNotes: Add text comments here.

15 Hex ID: IDDCG4RTACEEBER

Full Hex: FFFE2F9EE324AD6TEDFFCSC 22T T83EQFS6C
Burst Mode: Normal Mode (Long)

Protocol: Standard Test Protocol

Country 366: United States

Bits 41 - fed: 3294166

Position Sonrce: Intermal GRS
Anxiliary Radio: 1215 MHz
Bits 107-110: Defaule
Lmume: e +lﬁi{.tx
Lnl'lgiluil:! & xlﬂtt_tm

406 MHz Measurements

406 Fregquency (INT REF}: 4060276 MHz
406 Power (INT ANT}: T8%

Power Rise Time: : < 5 ms

Phase Deviation: -1.12 +1.09 radians
Modulafion Rise Time: 155 us
Modulation Fall Time: 177 us
Modulation Symmetry: %%

Modulation Bit Rate: 3083 bjs

CW Preambles 161 ms

MSCLATMER: N MO EVENT SHALL WS TECHNOL OGIES TNC. OR ITS
MMETRIBUTORS (R AGENTS BE LIABLE FOR ANY DAMAGES OR
LOSSES INCURRED A5 A RESULT OF THE USE OR FAILURE OF THI=
MEASUREMENT EQUIFMENT,

INITIALS:

Power vs. Time [
0mSighiv

Speectrum

Span JkHz
10dH= REAW

G

LRT]

L0 didre

Ly

Phase vs, Time
1 m&idiv

UL

Beacon Test Report following Vibration Test (Side/side Axis)

Report Number RM615355/02 Issue 1
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2.2 VIBRATION TEST

224 Test Results

Beacon Test Report

2DDCETACFYRFF

Oreganization: TUY Frodoct Service Lid

Tested By: Emergency Heacons Dept.

Drate: 04-Sep-06 2:36: 18 PM

Tester Model/Serlal WoJFile Name: BT1005/1025 /2008
Tester Cal Dine Date: Mowv 10, 2006

Tester Temperature: 27°C

"1 PASS " FAIL

MNodes: Add text comments here.

15 Hex 1D: 20D 6487 ACFFREF

Full Hex: FFEEXFMEE3Z43D6TFLFFCSC 227783 EDEGC
Burst Mode: Mormal Mode (Long)

Protocol: Standard Test Protocol

Country 366: United States

Bits 41 - 6z 32041 6

Position Source: Inlernal GPS
Amxiliory Radie: 121.5 MHz
Bits 107-110: Defanlt
]..M“'Ild(‘: & t*'ﬂﬂﬂlti
Longitude: * +#=kk v=

406 Mz Measurements

406 Frequency (INT REF): 406.0276 MHz
406 Power (INT ANT): 17%

Power Rise Time: : < 5 ms

Phase Deviation: -1.08 41.11 radians
Modulation Rise Time: 177 us
Maodulation Fall Time: 165 us
Modulation Symmetry: 1.%%

Modulation Bit Rate: 398.1 bps

CW Preamhble: 1608 ms

MHECLAIMER: IN RO EVENT SHALL WS TECHNOLOGIES INC. OR ITS
METRIEUTORS OR AGENTS BE LIAELE FOR ANY DAMAGES DR
LOSSES INCURRED AS A RESTULT OF THE USE OR FAILURE OF THIS

MEASUREMENT EQUIFMENT.

INITIALS:

Power v, Time &
Sifviine 1 m &l
[T

5 VIRII
Spectrum

Span SkHz
1iEHz REW

L0 dliddey

(i

Phase vs. Time
g md='din I mSAdis

i

Beacon Test Report following Vibration Test (Vertical Axis)

Report Number RM615355/02 Issue 1 Page 23 of 65
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23 RUGGEDNESS TEST (BUMPS)
23.1 Specification Reference

RTCM Paper 76 (A 6.0)

2.3.2 Set-up Photographs

Photograph showing Ruggedness Test Set-up
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2.3 RUGGEDNESS TEST (BUMPS)

2.3.3 Test Results

Classical Shock control channel
4000 Bumps
[o] Product Service
15.0 [=) Chan.no: 1
Chan.type: C
12.5 Level: 0.0 dB
Resolution: 2.44e-004 s
unit: g
10.0 Peak (act.): 9.972
Peak (req.): 10
7.5
-- Pulses on act. level --
5.0 done: 4000
- \ remaining: 0
2.5 -- Pulses total --
/ \ done: 4024
0.0 remaining: 176
T~ T~ Date: 09-04-06
2.5 Time: 16:21:29
SX615355/004
-5.0 Beacon
P.E: K.Adsetts
-7.5 T.E. B.Williams
- Run 1; Up/Down Axis
-10.0
-12.5
-15.0
0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20
Ls]

C:\VcoNT\Daten\m+p\GPS Antennas\10al6ms HS 003.rcs

Plot showing Control Channel for the Ruggedness Test
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2.3 RUGGEDNESS TEST (BUMPS)

2.3.3 Test Results

Beacon Test Report
IDDCBTACFFRFF
Organization: TUY Product Service Lid
Tested By: Emergency Beacons Dept
Drate: 04-Sep-06 4:51:44 PM
Tester Model/Serial NosFile Name: BT L0008/ 1025 01—
Tester Cal Due Date: Nov 10, 2006
Tester Temperature: 20°C

__ PASS | FAIL

Motes: Add text comments here.

INITIALS:

15 Hex ID: 2DDCASTACFEEEE Power vs. Time E
Full Hex: FFFEIFOGEEIZ43DGTFDFRCSC 22 TTRIEOF&GC SelFadiv Tim S lin
Burst Mode: Normal Mode (Long)
Protocol: Standard Test Protocol
Country 366: United States

Bits 41 - s 3204166

Position Source: Inteimal GPS
Auxiliary Radio: 121.5 MHz
Bits 107-110: Default

Lu.'““.dc. * hTRE
: .
Longhtude: * #4288

406 Mz Measurements

win

Spectrum

Span SHz
HiEHr RRW

L0 il /dne

406 Frequency (INT REF): 4060276 MHz
406 Power (INT ANT): 894%

Power Rise Time: ;< 5 ms

Phase Deviation: -1.1 +1.11 radians
Modulation Rise Time: 177 u§
Modulaticn Fall Time: 177 oS
Modulation Symmetry: 1L6%

Modulation Bit Rate: 398.2 bps

CW Preamble: 1608 ms

Phasc vs, Time

5 rakalcliy 1 mSidiv
121.5 MHz Measurements | f
121 Frequency (INT REF}: Out of Range
121 Power (INT ANT): 16%

Sweep DMrection: Dowmaards

Audio Frequency: 375 Hz i 1375 Hz

Sweep Range: 1000 Hz

Sweep Rep Rate: 2.7 Hz L= i -
Modulation Factor: N/A

Dty Cyele: 96 %

TSCLAIMER: IN NO EVENT SHALL W5 TECHMNOL OGIES TNC, OR ITS DISTRIBUTORS OR AGENTS BE
LIABLE FOR ANY DAMAGES OR LOSSES INCURRED AR A RESULT OF THE USE OR FAILURE OF THIS
MEASLREMENT EQUIFVMEN]

Beacon Test Report following Ruggedness Test
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2.4 SALT FOG TEST
241 Specification Reference

RTCM Paper 76 (A 5.0)

2.4.2 Test Photographs

Photograph of EUT in the Salt Spray Chamber
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24 SALT FOG TEST

2.4.2 Test Photographs

Photograph of EUT prior to the test

Photograph of EUT following the test
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24 SALT FOG TEST

2.4.2 Test Results

Beacon Test Report

DTS ETACFYREF
Oeganization: TUY Product Service Lid
Tested By: Emergency Beacons Dept,
Drate: 12-Sep-06 9:49:37 AN
Tester Model/Serlal WoJ/File Mame: BT 1005/1025/acr salt-3
Tester Cal Dnue Date: Nov 10, 2006
Tester Temperature: 247C

"I PASS " FAIL

MNotes: Add text comments here.

15 Hex 1D: 2D D 648TACFERFE

Full Hex: FFFE2FMEE3243D6TFDFFCSC 22T R3ENEGC
Burst Mode: Mormal Mode (Loag)

Protocol: Standard Test Protocal

Country 366: United States

Bits 41 -6y 3204166

Position Source: Interml GPS
Anxiliory Radio: 121.5 MHz
Bits 107-110: Detanlt
Latitndes * “*7%*
Longhtude: * =2k &=

406 MHz Measuremients

406 Frequency (INT REF): 4060276 MHz
406 Power (INT ANT): 82%

Power Rise Time: : < 5 ms

Phase Deviation: -1.1 +1.12 madians
Moedulation Rise Time: 138 uS
Muodulation Fall Time: 185 0S5
Maodulation Symmetrys 1.9%

Modulation Bit Rate: 398, 1 bps

CW Preamble: 160.7 ms

THECLAIMER: TN MO EVENT SHALL W3 TECHNOLOGIES INC. OR ITS
IMETRIBUTORS OR AGENTS BE LIAFLE FOR ANY DAMAGES OR
LOS5ES INCURREED A5 A RESTULT OF THE USE OFK FAILURE OF THIS
MEASUREMENT EQUIPMENT.

INITIALS:

Power vs. Time

SRR Inim&iidiv

Spectrum "
Span SHz
1IDH RROW

10 dlEdre

A

5 rads/din 1 S

iy

Phase vs, Time

Beacon Test Report following the Salt Fog Test
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25 DROP TEST (On Hard Surface)

251 Specification Reference
RTCM Paper 76 (A 6.0)

25.2 Test Results

The EUT showed no sign of damage or deterioration following the test and did not activate during
the test.

Beacon Test Report

IDDCHETACFFBEF
Organieation: TUV Product Service Lud
Tested By: Emergency Beacons Dept.
Drate: 13-Sep-0h ©:52: 17 AM
Tester Model/Serial Mo/ Fike Names BT 100571025/ 3cr drop-9
Tester Cal Dme Date: Moy 10, 2006
Tester Temperature: 24°C

_ PASS [T FAIL INITIALS:

Motes: Add text comments here.

15 Hex 1D 200848 TACFFEFF Power vs. Time
Fuall Hex: FFFEZEVGEEIZ43DGTEDEFCSCZ2TTRIR0ESNC s Rfdin n0mS il
Burst Mode: Mosmal Made {Long)

Protocol: Standard Test Protocaol

Country 366: United States

Bits 41 = 68z 3204166

Posithon Source: Internal GPS

Anxiliary Radio: 121.5 MHz

Bits 107«110: Default

Latitndes * ¥+ 2% .

Longitudes = #+7+ =+ Spectrum
10k Ay Span SkHz

LOfE - R RW
Modulation Symmetry: 1.9%

Modulation Bt Rate: 3933 bys

: . J—
CW Preamble: 161 ms Phase vs. Time
5 radaddie 1 m& i
- N : : . — e —)
THSCLAIMER: IN MO EVYENT SHALL W5 TECHNOLOGIES INC, QR ITS J
I,

4y MHz Measarements

406 Frequency (INT REF): 4060276 MHz
406 Power (INT ANT): 93%

Power Rise Time: : < 5 ms

Phase Deviation: -1.09 111 radians
Modulation Rise Time: 165 us
Modulation Fall Time: 18% uf

MMSTRIBUTORS OR AGENTS BE LIABLE POR ANY DAMAGES OR
LOSSES INCURRED AS A RESULT OF THE USE OR FAILURE OF THIS
MEANLEEMENT ECHUIFMENT,

e -

Beacon Test Report following Drop test on to hard surface
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2.6 LEAKAGE AND IMMERSION TEST
26.1 Specification Reference

RTCM Paper 76: A7.0
2.6.2 Test Results

The EUT showed no sign of damage or deterioration following the test. There was no evidence of
water ingress and the EUT did not activate during the test.

Beacon Test Report
DT ETACFIRFF

Organization: TUV Product Service Lid
Tested By: Emergency Beacons Dept,
Dente: 15-8ep-06 2:42:11 PM
Tester ModelSerial NooFile Name: BT1005/1025/%cr leakage-3
Tester Cal Diue Date: Nov 10, 2006
Tester Temperature: 25°C

| PASS [l FAIL

Motes: Add text comments here.

INITIALS:

15 Hex ID: 2D 0487 ACTFFBEE

Full Hex: FFFE2FOSEEI2A3ADATERDFFCSC 22 77 RAE0FGGC
Burst Mode: NMormal Mode {Long)

Protocol: Standard Test Protocol

Country 366: United States

Bits 41 - 642 3204166

Power vs. Time &
Frr. 10

Position Source: Internal GPS
Anxiliary Radio: 121.5 MHz
Bits 107-110: Default

Lafitudey = ##=s s
Longitude: * ##=++ &4

406 MHz Measurements

iy Frﬁllll:ﬂt‘, (INT REF): 40650276 MHz
406 Power (INT ANT ) 90%

Power Rise Time: : < 3 ms

Phase Deviation: -1.11 +1.1 mdians
Modulation Rise Time: 165 uS
Modubstion Fall Time: 158 us
Modulation Symmetry: 1.6%

Modulation Bit Rate: 395 3 bps

CW Preamible: 160.7 ms

HMSCLAIMER: IN NO EVENT SHALL W5 TECHNOLOGIES INC, OR I'TS
HMSTRIBUTORS OR AGENTS BE LIARLE FOR ANY DAMAGES OR
LOSSES INCURRED AS A RESULT OF THE USE OR FAILURE OF THIS
MEASUREMENT EQUIMMVENT.

Y110

Spectrum

Hpan S0kHz
{iHz R

L0 didrw

HMW' fh

I"hase vs, Time
5 rndadiy 1 mBidiy

CHme

-

. \_

t—

Beacon Test Report following the Leakage and Immersion tests
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2.7 SPURIOUS EMISSIONS TEST
2.7.1 Specification Reference
RTCM Paper 76 (A 8.0)

2.7.2 Test Results (406MHz)

4% Agilent  88:21:14 Sep 25, 2066 Freq/Channel

Mkrl 486

Fef 14.52 dBm #Atten 30 dB
F

Center Freq
406.027476 MHz

Start Freq
495.954952 MHz

Stop Freq
4096.1060066 MHz

CF Step
14.5040008 kHz
Auto Man

Freq Offset
060660668 Hz

Signal Track
On Off

Span 145 kHz L Scale TEFDL_E
#JBH 1060 Hz S 195 5 (106 0g Lin

Combined Spurious Emissions Plot at Ambient Temperature, +55°C and -20°C
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2.7 SPURIOUS EMISSIONS TEST

2.7.3 Test Results (121.5MHz)

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -33.04 dBm
Ref -22.1 dBm ~Att 10 dB SWT 18 s 121.500480769 MHz
30 | & ]
1 APhal
MED |40
| 150—sHsE

-60

—-70

-80

——90:

—-100-

l

01 LA

U ‘ |
jill 1

B A A 1 TV
Center 121.5004808 MHz 15 kHz/ Span 150 kHz

Date: 5.0CT.2006 11:05:38

Plot showing 121.5MHz Spurious Emissions at Ambient Temperature

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -33.04 dBm

Ref -22.1 dBm *Att 10 dB SWT 18 s 121.500480769 MHz

350_5HSE

-60

—-70

b

| go— | q

-100

1

Center 121.5004808 MHz 15 kHz/ Span 150 kHz

Date: 5.0CT.2006 11:05:38

Plot showing 121.5MHz Spurious Emissions at High Temperature (+55°C)
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2.7 SPURIOUS EMISSIONS TEST

2.7.3 Test Results (121.5MHz)

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz -31.59 dBm
Ref -31.6 dBm ~“Att 10 dB 1 SWT 18 s 121.503365385 MHz
v
x
B |
1FOVL
1 APl

'

HI il "HTII

|
2o ’

I-130

Center 121.5033654 MHz 15 kHz/ Span 150 kHz

Date: 4.0CT.2006 16:50:25

Plot showing 121.5MHz Spurious Emissions at Low Temperature (-20°C)

Report Number RM615355/02 Issue 1

COMMERCIAL-IN-CONFIDENCE

Page 34 of 65



2.8 COSPAS-SARSAT TYPE APPROVAL
28.1 Specification Reference

RTCM Paper 76 (A 9.0)

2.8.2 Refer to C/S Certificate/report
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29 OPERATIONAL LIFE AND STROBE LIGHT
29.1 Specification Reference
RTCM Paper 76: A 10.0

2.9.2 Test Results

EPIRE NOMINAL FREQUENCY
PROJECT: RMG15355

MANUFACTURER . ACR Electironics
MODEL NUMBER: FLB-360
SERIAL NUMBER: 3

) +4 BUE+E3
N r
L r
~ +3. BEE~B3—
. r
% +2.BaE+a3) High Limit
G F
G C
) +1.DOE+E3—
o B
€8] +0 . DOE +A8—
- L
L [=
- -1 @pEsms—
O C
C |
-— -2 BUE+E3- Tow Cimi g
g |-
O r
- -3 BZE+ZET

R ™o 2 g2 s 2 3" 58 Y8 FRNBEAE SR BT

Time  minutes J
Operating Lifetime at Minimum Temperature - Nominal Frequency
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2.9 OPERATIONAL LIFE AND STROBE LIGHT

2.9.2 Test Results

EFPIRB SHORT TERM STABILITY
PROJECT: RMG15355

MANUFACTURER . ACR Electironics
MODEL NUMBER: FPLB-308

SERLIAL NUMBER: 3

(@) +4 UUE-U9
< r
& r
C -
o +3.BEE-@9—
o F
C F
@] r
o r

et +2 . BOE-A9 High Limit
£ -
& |
(8] C
e L
H‘BEE*@‘BT
. C
C F
O |
E r
v r

*EQEE*9%$@‘$§$%$§$@‘$§$JQ$éu‘wé - %uwjg\;jg

RT g 2B EREIERAAEAE RGBS

Time  minutes J
Operating Lifetime at Minimum Temperature - Short Term Stability
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2.9 OPERATIONAL LIFE AND STROBE LIGHT

2.9.2 Test Results

FPIREB MEDIUM TERM STABILITY
PROJECT: RMB15355

MANUFACTURER . ACR Electronics
MODEL NUMBER: PLB-300
SERTAL NUMBER: 3
+5 BPHE-PS-

+d BHE-B9
+J.BUE-d9

+2 . pUE-a9

High Limit|

P/////

Low Limit]

+1.BOE-A9

}

+0 . BOE+aB

-1.88E-49

—-2.BUE-@9

-3.BUE-@3

-4, BuE-ds

Mean Slope (port in 187°9/min)

|
o
oe]
=
m

~
or

172.5
345;
69@?
wa35§
HS@;
1735;

27&2%*

3125?

3795?

4148F

517 .5
86251
2075
152,55
189755
2078
2415E
2587 5E-
299 5
— 3458
3622.5
3%7.5

3 2p42. 50
W 3077 5

e ( minute

Operating Lifetime at Minimum Temperature - Medium Term Stability, Mean Slope
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2.9 OPERATIONAL LIFE AND STROBE LIGHT

2.9.2 Test Results

/N
M
<
(aN]

+3
C
,, '
)
o
A= +6
% +5
>

+4
o~
[aB] +3
-
(= 4o
U +1
0]
o

+@

(BRE-a9
L PRE-a9
.BUE-@9
.BUE-@9
L PRE-a3
. DUE-US
| PUE-US
. BUE-US

. BRE +0g5

PROJECT .

MANUFACTURER |
MODEL NUMBER:
SERIAL NUMBER:

EFPIRE MEDIUM TERM STAE
RME15355
ACR Electronics
FLB-380
3

TLTTY

pRE -1v9

High L imit

345

517.%

690

! i | i

i) L Ig} [} le} Lo [ig] O Igl iy [I9] ) jlg} [Ep} xQ

oM - © Sl L= O us| i~ -

N T N s Y DN Y N = - N

Q — [avi — [fe} — [oN o < [aN) oo IN) = m ~ ae}
© & [ra} © o rg] m [N}
— — — o n N m

T’\ me [ m 1 VWLXt,GﬁB j

3622.5

J795E
4149E

3%7.5

Operating Lifetime at Minimum Temperature - Medium Term Stability, Residual Frequency Variation
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2.9 OPERATIONAL LIFE AND STROBE LIGHT

2.9.2 Test Results

4406 SIGNAL OUTRPUT POWER
PROJECT: RMG15355

MANUFACTURER . ACR Electironics
MODEL NUMBER: FPLB-300
3

SERIAL NUMBER:
+1 BRE+B1

+8 , PIE+28= High Limit

Output power (Wotts)

+6 . BAE+ABE
+4, az&@@;
; P&M//um Limig
+2. BEEM@;
+E‘QEE+@%;‘HU{HHQHHEQHH§HHEQHH%HHLQH‘éuuhgu‘&HHEguuéuubgu‘gﬁu‘$u‘uéuuQ4H‘éuubgu‘éuubyuuéuubgu‘é
7T 5 78T " R-B¥F R RNEARESYP RS
Time  minutes J
Operating Lifetime at Minimum Temperature - Output Power
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2.9

293

OPERATIONAL LIFE AND STROBE LIGHT

Battery Current Measurement Results

The discharge current for the batteries was measured for each of the following beacon states.

Beacon in the Off or Standby State, "Standby Current”
Beacon performing a Self-test, "Self-test Current"
Beacon activated and transmitting, "Operating Current"

The individual tests were conducted for the following durations:

Standby Current 20.7 minutes (1239800 ms)
Self-test Current 9.99 seconds (9990 ms)
Long GPS Test 10 minutes (599950 ms)
Operating Current : 26.2 minutes (1573450 ms)

Assumptions / Supplied Data

Battery Replacement Interval : 5 years
Battery Capacity : 2.8 Ah
Battery Self Drain : 1.00 % per year

Self-test Interval

Long GPS Test Interval

Test Results

Mode Current =
Standby Current =
Self-test Current
Long GPS Test
Operating Current

Report Number RM615355/02 Issue 1

COMMERCIAL-IN-CONFIDENCE

. 12 tests per year
: 1 test per battery

Accumulated Charge / Time
5332538 pC / 1239800 ms
1370996.8 uC / 9990 ms
15424532 uC / 599950 ms
110263781 uC / 1573450 ms

4.30 nA

= 137.24 mA

25.71 mA
70.08 mA
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2.9 OPERATIONAL LIFE AND STROBE LIGHT

293 Battery Current Measurement Results - Continued

Battery Preconditioning / Discharge Time Calculations

Battery Self Drain = Capacity - [(100% - Self Drain/Year%)~ePacementinenal y capacity]
28-((1- 0.0100)° x 2.8) =0.1372 Ah

Standby Drain = Hours per year x Battery Replacement Interval x Standby Current
365x24 x5 x 4.30 x 10°=0.0002 Ah

Worst Case = 1.65 x 0.0002 Ah = 0.0003 Ah

Self-test Drain = Self-tests per battery x Self-test Current x Self-test duration (in hours)
= 12 x 5 x 137.24 x 107 x (9.99 /3600) = 0.0228 Ah

Worst Case = 1.65 x 0.0228 Ah = 0.0377 Ah

Long GPS Test Tests per battery x Long GPS Test Current x Test duration (in hours)
1x1x2571 x10°x (10 /60) =0.0043 Ah

1.65 x 0.0043 Ah = 0.0071 Ah

Worst Case

Total Drain Self Drain + Standby Drain* + Self-test Drain* + Long GPS Test Drain*

0.1372 + 0.0003 + 0.0377 + 0.0071 =0.1795 Ah

*Worst Case

Battery Preconditioning / Discharge Time = Worst Case drain / Operational Current
= 0.1795 /  (70.08 x 10°)
= 2.56 hours
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29 OPERATIONAL LIFE AND STROBE LIGHT
29.3 Battery Current Measurement Results

Battery Current Measurement Results (continued) - Standby Mode

Standby Current Averaged over 2svs Time
60
50
40 -
|
ikttt
= |
]
20 i
10
0 7J T T T
0 200 400 600 800 1000 1200
Time [s]
Standby Accumulated Charge vs Time
6000
5000 ,_A\/Inwm_,vf“‘u"
4000 -
o
£
3, 3000 -
®
<
5 A
2000 ¥
1000 -
0 = T T T T T T
0 200 400 600 800 1000 1200
Time [s]
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2.9 OPERATIONAL LIFE AND STROBE LIGHT
2.9.3  Battery Current Measurement Results

Battery Current Measurement Results (continued) - Selftest Mode

Selftest Current vs Time

3000

2500

2000

1500

Current [mA]

1000

500

0 1 2 3 4 5 6 7

Time [s]

Selftest Accumulated Charge vs Time

1600
1400
1200
1000

800

Charge [mC]

600
400

200

0 1 2 3 4 5 6 7

Time [s]
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2.9 OPERATIONAL LIFE AND STROBE LIGHT
2.9.3  Battery Current Measurement Results

Battery Current Measurement Results (continued) — GPS Test Mode

Long GPS Test Current vs Time

Current [mA]

0 100 200 300 400 500 600

Time [s]

Long GPS Test Accumulated Charge vs Time

18000
16000
14000
12000
10000

8000

Charge [mC]

6000

4000
2000
0
0 100 200 300 400 500 600
Time [s]
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2.9 OPERATING LIFETIME AT MINIMUM TEMPERATURE

294 Battery Current Measurement Results

Battery Current Measurement Results (continued) - Operational Mode

Operating Current vs Time
2500
2000
<
E 1500
€
<
3 1000
500
0
0 200 400 600 800 1000 1200 1400
Time [s]
Operating Accumulated Charge vs Time
120000
100000
80000
(S}
E
g 60000
®
e
O
40000
20000
0
0 200 400 600 800 1000 1200 1400
Time [9]
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2.10

2.10.1

2.10.2

SELF TEST
Specification Reference
RTCM Paper 76 (A 10.2)

Decoded Message

Beacon Id Format
15 Hex (Bits 26- 85)

2DDC6487AEFFBFF

22 Hex Id, Short Message, Bits 25-112
2DDC6487AEFFBFF Default_Id

30 Hex (Bits 25-144)

96EE3243D77FDFFE7AGA7700000000

26
I

30 34

38

42
|

50
|

46 54 58

62 74 82

66 70 78

I | | |
1 0010 1101 1161 1160 0110 6100 1000 0111 1010 1110 1111 1111 1011 1111 1111

1100 1111 0100 1101 6100 1110 1110 OO0 O0OCO OOOO OO0 OEOO 0OOO OOOO 000

| | | |
114 118

| | | | | |
138 142

86 90 94 98 102 106 110 122 126 130 134
Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message: bcn entered Short Non-Spec 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 366 USA 0101 1011 10
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 0011 0010 0100 0011 1101 0111
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 1100 1111 0100 1101 0100 1
BCH Generated 86-106 1100 1111 0100 1101 0100 1
Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Resultant Position --> Not Defined
Decoded Message at Ambient Temperature
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2.10 SELF TEST
2.10.1 Specification Reference
RTCM Paper 76 (A 10.2)

2.10.2 Decoded Message

Beacon Id Format......... 22 Hex Id, Short Message, Bits 25-112
15 Hex (Bits 26- 85) 2DDC6487A0FFBFF 2DDC6487A0FFBFF Default_Id
30 Hex (Bits 25-144) 96EE3243D07FDFFO3FEAB700000000

26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
I I | | | | | | | | | | |

1 0010 1101 1161 11060 0110 6100 1000 0111 1010 6000 1111 1111 1011 1111 1111
0010 0111 1111 1161 0101 0110 1110 0000 0000 OO OOEO OOOO OO OOOO 00O

| | | | | | | | | | | | | | |
86 90 94 98 102 106 110 114 118 122 126 130 134 138 142

Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message: bcn entered Short Non-Spec 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 366 USA 0101 1011 10
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 0011 0010 0100 0011 1101 0000
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0010 0111 1111 1101 0101 O
BCH Generated 86-106 0010 0111 1111 1101 0101 O
Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Resultant Position --> Not Defined

Decoded Message at -20°C
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2.10 SELF TEST
2.10.1 Specification Reference
RTCM Paper 76 (A 10.2)

2.10.2 Decoded Message

Beacon Id Format......... 22 Hex Id, Short Message, Bits 25-112
15 Hex (Bits 26- 85) 2DDC6487A0FFBFF 2DDC6487A0FFBFF Default_Id
30 Hex (Bits 25-144) 96EE3243D07FDFFO3FEAB700000000

26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
I I | | | | | | | | | | |

1 0010 1101 1161 11060 0110 6100 1000 0111 1010 6000 1111 1111 1011 1111 1111
0010 0111 1111 1161 0101 0110 1110 0000 0000 OO OOEO OOOO OO OOOO 00O

| | | | | | | | | | | | | | |
86 90 94 98 102 106 110 114 118 122 126 130 134 138 142

Field Name Bit Pos Value Decode Bits
Format Flag 25 1 Long Message: bcn entered Short Non-Spec 1
Protocol Flag 26 0 Location NEW 0
MID 27- 36 366 USA 0101 1011 10
Protocol Code 37- 40 14 Test Serial (Standard) 1110
Spare 41- 64 0011 0010 0100 0011 1101 0000
Coarse Position 65- 85 DEFAULT 0111 1111 1101 1111 1111 1
BCH Encoded 86-106 Errors=0 0010 0111 1111 1101 0101 O
BCH Generated 86-106 0010 0111 1111 1101 0101 O
Fixed Bits 107-109 110
Fixed Bit 110 1 1
Encode Pos Device 111 1 Internal 1
121.5 Homing 112 1 YES 1
Resultant Position --> Not Defined

Decoded Message at +55°C
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2.11 BUOYANCY TEST (Category 1 only)
2.11.1 Specification Reference

RTCM Paper 76 (A 11.0)
2.11.2 Test Results

Following release the PLB 300, fitted with a permanently fixed floatation pouch, floated in fresh
water

The reserve buoyancy of the PLB 300 was determined by dividing the buoyant force by the weight
of the unit:

Weight of Unit 0.323kg (3.169N)

Buoyant force of submerged unit 0.037kg (0.361N)

Buoyant Force/ Weight of Unit = Reserve Buoyancy

0.36N / 3.169N = 11.4%

Photograph showing EUT (fitted with flotation pouch) floating in fresh water
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212

2121

2122

2.12.3

AUXILIARY RADIO-LOCATING DEVICE TRANSMITTER TEST
Specification Reference

RTCM Paper 76 (A 12.0)

CARRIER FREQUENCY (Clause A12.1)

Test Date: 4™ October 2006

Ambient Temperature 21°C Relative Humidity 40%
TEST CONDITIONS FREQUENCY ERROR (Hz)
121.500 MHz*
Toom(+21°C) +528
Tmin('zooc) +3249
Tmax(55°C) -2,139
Maximum freq. Error (ppm) 26.74
Measurement uncertainty (Hz) + 46 Hz
Remarks

*The homing device operating frequency was offset to prevent false emergency alert.

TRANSMITTER DUTY CYCLE (Clause A12.2.1)

Test Date:
Ambient Temperature 23°C Relative Humidity 36%

TRANSMITTER DUTY CYCLE RESULT (%)

121.500 MHz

Thom(+20°C) 96.43
Tmin('zooo) 9657
Tmax(+55°C) 95.25
MEASUREMENT UNCERTAINTY +5%

Does the carrier transmit continuously except for a period of up to 2 seconds during the 406MHz
transmission?

Yes [ V] No [ ]
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2.12 AUXILIARY RADIO-LOCATING DEVICE TRANSMITTER TEST

2.124 MODULATION FREQUENCY AND SWEEP REPETITION RATE (Clause A12.2.2)

Test Date: 4™ October 2006

Ambient Temperature 22°C Relative Humidity 42%
TEST CONDITIONS MODULATION PARAMETERS
Thom(+22°C) Sweep Direction Downward
Minimum Audio Frequency 337.99Hz
Maximum Audio Frequency 1278.52Hz
Audio Frequency Range 940.53Hz
Sweep Repetition Rate 2.56Hz
Tmin(-20°C) Sweep Direction Downward
Minimum Audio Frequency 338.30Hz
Maximum Audio Frequency 1278.86Hz
Audio Frequency Range 940.56Hz
Sweep Repetition Rate 2.56Hz
Tmax(+55°C) Sweep Direction Downward
Minimum Audio Frequency 338.10Hz
Maximum Audio Frequency 1279.06Hz
Audio Frequency Range 940.96Hz
Sweep Repetition Rate 2.56Hz
Measurement uncertainty Minimum Audio Frequency + 224 Hz
Maximum Audio Frequency +121.56 Hz
Audio Frequency Range +123.6 Hz
Sweep Repetition Rate +5%
Minimum Audio Frequency 2300 Hz
Maximum Audio Frequency <1600 Hz
Audio Frequency Range =700 Hz
Sweep Repetition Rate 2to4 Hz

Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.
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2.12 AUXILIARY RADIO-LOCATING DEVICE TRANSMITTER TEST

2125 MODULATION DUTY CYC

Test Date: 4™ October 2006

Ambient Temperature 22°C

LE (Clause A12.2.3)

Relative Humidity 42%

PARAMETER RESULT (%)
121.500 MHz
-20°C Ambient +55°C
Modulation Duty Cycle 34.11 33.54 33.74
MEASUREMENT UNCERTAINTY £5%
2.12.6 MODULATION FACTOR (Clause A12.2.4)
Test Date:
Ambient Temperature 22°C Relative Humidity 42%
PARAMETER RESULT (%)
121.500 MHz
-20°C Ambient +55°C
Modulation Factor 0.95 0.96 0.96
MEASUREMENT UNCERTAINTY £5%
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2.12 AUXILIARY RADIO-LOCATING DEVICE TRANSMITTER TEST

2.12.7 FREQUENCY COHERENCE (Clause A12.2.5)

The following plot is a measurement showing 30% of the total power emitted during a transmission cycle.

Frequency Lines (F1 & F2) are at +30Hz to the centre frequency (carrier)

Temperature: Ambient

@

Ref -20 dBm

*Att 10 dB

*RBW 10 Hz Marker 3 [T1 ]
VBW 30 Hz -34.45 dBm
SWT 1 s 121.500513022 MHz

-20 Marker 1 [T1 ]
-31.41 dBm
| 20 . . 1 } - 121.500505009 mHz |[IEN
D1 -31.4 dBm
. D2 -84.4 dBm v =] Ny Marker 2 [T1[]
1 AR / \ -34.39 dBm
| 40 121 500496195 MHz
\ Deltg 1 [T1 ]
-0.62 dB
--50 /1 L”H’\ a N
_\N \\ 4907940700 RZ
] ~—
PRN
--70
—-80
—-90
—-100
--110
R2
Fi
-120
Center 121.5005119 MHz 10 Hz/ Span 100 Hz

Date: 5.0CT.2006 10:31:33

Is the transmission interrupted by the Yes
406MHz burst?
If yes:- Frequency Shift (Hz) -4.97Hz

Limit

The carrier frequency must not shift by more
than +30 Hz.
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212 AUXILIARY RADIO-LOCATING DEVICE TRANSMITTER TEST

2.12.7 FREQUENCY COHERENCE (Clause A12.2.5)

The following plot is a measurement showing 30% of the total power emitted during a transmission cycle.
Frequency Lines (F1 & F2) are at +30Hz to the centre frequency (carrier)

Temperature: -20°C

% *RBW 10 Hz Marker 4 [T1 ]
VBW 30 Hz -34.46 dBm
Ref -20 dBm *Att 10 dB SWT 1 s 121.503293750 MHz
~20 Marker 1 [T1 ]
121 S5HSE -31.71 dBm
| _a30 1 1 121.503288782 mHz |IER
D1 -31.5 dBm O
v ~y Marker 3 [T1|]
1 APKS D2 -B4.5 dBm
/ \ -34.52 dBm
| 40 121.503277724 MHz
/ N\ Delta 1 [T1 ]
/ \ -0.22 dB
——50 /\_,/ A =6-891025722 Hz
__ﬁr:__/'—""//v/ ~ \/,-
PRN
--70
—-80
—-90
-100
—-110
A2
A1
-120
Center 121.5032901 MHz 10 Hz/ Span 100 Hz
Date: 4._.0CT.2006 16:24:18
Is the transmission interrupted by the Yes
406MHz burst?
If yes:- Frequency Shift (Hz) -6.89Hz
Limit The carrier frequency must not shift by more
than £30 Hz.
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2.12 AUXILIARY RADIO-LOCATING DEVICE TRANSMITTER TEST

2.12.7 FREQUENCY COHERENCE (Clause A12.2.5)

The following plot is a measurement showing 30% of the total power emitted during a transmission cycle.
Frequency Lines (F1 & F2) are at +30Hz to the centre frequency (carrier)

Temperature: +55°C

% *RBW 10 Hz Marker 3 [T1 ]
VBW 30 Hz -35.00 dBm
Ref -20 dBm *Att 10 dB SWT 1 s 121.497896154 MHz
-20 Marker 1 [T1 ]
-32.06 dBm
| 30 1 121.497890705 mHz |[IENM
D1 -32.1 dBm 2 X \\: Marker—2—fFT1 1
1 APj D2 -85.1 dBm / S T3 B
| _40 AN 121 497874679 MHz
/ Delta 1 [T1 ]
50 s ;é&;ﬁﬁsﬁB
_ /_/—/-J \_/ \_\:L-OJO‘FO [e2 25 I u V4
=60 o
PRN
--70
-80
—-90
—-100
—-110
A2
A1
-120
Center 121.497888 MHz 10 Hz/ Span 100 Hz
Date: 9.0CT.2006 14:00:31
Is the transmission interrupted by the Yes
406MHz burst?
If yes:- Frequency Shift (Hz) -11.54Hz
Limit The carrier frequency must not shift by more
than +30 Hz.
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212

2.12.8

AUXILIARY RADIO-LOCATING DEVICE TRANSMITTER TEST

PEAK EQUIVALENT ISOTROPIC RADIATED POWER (PEIRP) (Clause A12.3)

Test Date: 20" October 2006

Angle of Rotation (°) PEIRP (dBm)

0 17.5
30 17.5
60 17.5
90 17.5
120 17.6
150 17.6
180 17.6
210 17.6
240 17.8
270 17.6
300 17.5
330 17.7

Measurement Uncertainty +5.1dB

LIMIT CLAUSE D.4.2.a)

PEIRP

+17dBm + 3dB

Maximum to minimum ratio

<6dB

Remarks

The elevation angle producing the maximum gain was 10°
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SECTION 3

TEST EQUIPMENT
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3.1

TEST EQUIPMENT

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

Instrument Manufacturer Type No TE Calibration
Number | Due
Section 2.7 Radio (Tx) - Conducted Spurious Emissions
Oscilloscope Lecroy LC534AL 79 11/01/2007
Climatic Chamber Heraeus Votsch VM 04/100 85 TU
Load (500hm, 50W) Radio Spares 613-690 353 22/11/2006
Attenuator 10dB/250W Weinschel 45-10-43 383 29/08/2007
Directional Coupler Narda 3020A 419 OP MON
Crystal Detector Hewlett Packard 8470B 484 OP MON
Power Divider Weinschel 1506A 601 07/08/2007
Digital Temperature Indicator | Fluke 51 1385 03/08/2007
High Pass Filter Mini-Circuits NHP-300 1640 12/08/2007
Spectrum Analyser Hewlett Packard 8562A 2044 17/02/2007
Spectrum Analyser Rohde & Schwarz FSU26 2747 03/02/2007
Hygrometer Rotronic [-1000 3068 06/04/2007
2m N(m)-N(m) RF Cable Reynolds 269-0088-2000 3224 05/08/2007
Section 2.12 Radio (Tx) - Frequency Characteristics
Climatic Chamber Heraeus Votsch VM 04/100 85 TU
Signal Generator Hewlett Packard 8644A 96 17/12/2006
Time Interval Analyser Yokogawa TA720 181 17/11/2006
Oscilloscope Gould 840 182 31/01/2007
Digital Temperature Indicator | Fluke 51 1385 03/08/2007
SMA-SMA Cable (1m) Reynolds 262-0248-1000 2407 27/07/2007
20dB/20W Attenuator JFW 50FHC-020-20 2774 18/02/2007
Beacon RF Unit TUV N/A 3066 TU
Hygrometer Rotronic 1-1000 3068 06/04/2007
20dB/75W Attenuator Bird 8308-200 3076 18/02/2007
1m RF Cable SMA Reynolds 262-0248-1000 3221 27/07/2007
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3.1

TEST EQUIPMENT

Section 2.12 Radio (Tx) - Modulation Characteristics
Oscilloscope Lecroy LC534AL 79 11/01/2007
Climatic Chamber Heraeus Votsch VM 04/100 85 TU
Signal Generator Hewlett Packard 8644A 96 17/12/2006
Time Interval Analyser Yokogawa TA720 181 17/11/2006
Oscilloscope Gould 840 182 31/01/2007
Load (500hm, 50W) Radio Spares 613-690 353 22/11/2006
Attenuator 10dB/250W Weinschel 45-10-43 383 29/08/2007
Directional Coupler Narda 3020A 419 OP MON
Crystal Detector Hewlett Packard 8470B 484 OP MON
Power Divider Weinschel 1506A 601 07/08/2007
Digital Temperature Indicator | Fluke 51 1385 03/08/2007
High Pass Filter Mini-Circuits NHP-300 1640 12/08/2007
Spectrum Analyser Hewlett Packard 8562A 2044 17/02/2007
SMA-SMA Cable (1m) Reynolds 262-0248-1000 2407 27/07/2007
Spectrum Analyser Rohde & Schwarz FSU26 2747 03/02/2007
20dB/20W Attenuator JFW 50FHC-020-20 2774 18/02/2007
Beacon RF Unit TUV N/A 3066 TU
Hygrometer Rotronic 1-1000 3068 06/04/2007
20dB/75W Attenuator Bird 8308-200 3076 18/02/2007
1m RF Cable sma-sma Reynolds 262-0248-1000 3221 27/07/2007
2m N(m)-N(m) RF Cable Reynolds 269-0088-2000 3224 05/08/2007
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3.1 TEST EQUIPMENT

Section 2.12 Radio (Tx) - Power Characteristics

Oscilloscope Lecroy LC534AL 79 11/01/2007
Climatic Chamber Heraeus Votsch VM 04/100 85 TU

Load (500hm, 50W) Radio Spares 613-690 353 22/11/2006
Attenuator 10dB/250W Weinschel 45-10-43 383 29/08/2007
Directional Coupler Narda 3020A 419 OP MON
Crystal Detector Hewlett Packard 8470B 484 OP MON
Power Divider Weinschel 1506A 601 07/08/2007
Digital Temperature Indicator | Fluke 51 1385 03/08/2007
High Pass Filter Mini-Circuits NHP-300 1640 12/08/2007
Spectrum Analyser Hewlett Packard 8562A 2044 17/02/2007
Spectrum Analyser Rohde & Schwarz FSU26 2747 03/02/2007
Hygrometer Rotronic [-1000 3068 06/04/2007
2m N(m)-N(m) RF Cable Reynolds 269-0088-2000 3224 05/08/2007
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3.1

TEST EQUIPMENT

Instrument Manufacturer Type No TE Calibration
Number | Due

Section 2.9 Beacons - Operating Lifetime
Climatic Chamber Heraeus Votsch VMT 04/30 40 TU
Power Meter Hewlett Packard 436A 47 21/06/2007
Signal Generator Rohde & Schwarz SMYO01 49 19/06/2007
Frequency -Time Analyser Hewlett Packard 5372A 93 27/07/2007
Digital Temperature Indicator | Fluke 51 412 21/09/2006 *
Signal Generator Hewlett Packard 8663A 1172 01/08/2007
Power Sensor Hewlett Packard 8482A 1341 19/09/2006 *
Data Logger Pico Technology Ltd ADC-42 2395 21/09/2006*
500hm/15W Termination Radio Spares 612-192 2416 02/08/2007
TERMINATION: 500hm/15W | Radio Spares 612-192 2425 02/08/2007
Distress Beacon RF Unit TUV 2445 TU
Logic Analyser Hewlett Packard 1631D 2757 28/07/2007
Multimeter Hewlett Packard 3478A 2758 21/07/2007
Hygrometer Rotronic [-1000 3068 06/04/2007
20dB/10W Attenuator Aeroflex / Weinschel 23-20-34 3160 01/06/2007
3dB/20W Attenuator Aeroflex / Weinschel | 23-3-34 3161 01/06/2007
Bandpass Filter Trilithic 5BE406/35-1-AA 3205 TU
* Equipment Used on 05/09/2006.

Report Number RM615355/02 Issue 1 Page 62 of 65

COMMERCIAL-IN-CONFIDENCE



3.1 TEST EQUIPMENT

Instrument Manufacturer Type No TE Calibration
Number | Due

Section 2.6 Climatic - High Temperature

Temperature Chamber Instron 906 2128 26/12/2006
Section 2.6, 2.11 Climatic - Wet Tests

0 - 20N Force Gauge Hahn & Kolb 321-20N 892 15/08/2007
Thermocouple Global T-Type 1504 18/03/2007
Digital Pressure Indicator Druck RPT301 2345 07/10/2006*
Data Logging Thermometer Digitron 2098T 2348 TU
Section 2.2 Vibration/ Ruggedness

Charge Amplifier Endevco 133 2504 04/07/2007
Vibration Controller Hewlett Packard E1434A 2507 02/03/2007
Accelerometer Endevco 256-10 2559 07/12/2006
Charge Amplifier Endevco 133 2725 06/07/2007
Isotron Accelerometer Endevco 256-10 3114 13/10/2006
Isotron Accelerometer Endevco 256-10 3119 13/10/2006
Vibration Table Ling Dynamic 875 3170 06/12/2006

Systems

* Equipment Used on 15/09/2006

TU - Traceability Unscheduled

OP Mon - Output Monitored
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SECTION 4

DISCLAIMERS AND COPYRIGHT
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4.1 DISCLAIMERS AND COPYRIGHT

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

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

© 2006 TUV Product Service Limited
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