ANNEX III. OPERATING LIFETIME AT MINIMUM TEMPERATURE
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DME Corporation
Model SRB-406 Battery Pack :
Estimated Capacity after Five Years in Service (Life Cycle Profile)

Revision 1
July 17, 2002
Lithium Cell Design Data

The lithium cell has an average self-discharge loss of 1.0 % per year.
The shelf life of the LiMNO2 cells is ten years.

Regulatory Required Lithium Battery Pack Life

Five years (10 years/2). Battery would have 95 % of rated capacity after five years of
self-discharge.

DME Corporation Specified Life
Maximum shelf life 6 months (20° C), followed by a maximum of 4.5 years service life.
Standard Lifetime Test Protocol (all markets)
Cells
Open circuit voltage checks only.
Cell Stack
Open circuit voltage checks only.
Battery Pack
Factory Final Assembly Test
-Open circuit voltage checks only.

Beacon Self-Test w/Battery Pack Installed

Maximum of five self-test’s during five years of product life. Self-test duration 30

seconds or 2.5 minutes. Current drain per test is 0.08A. This is equivalent to
~ 0.003 AH or 0.05 % of capacity.

Beacon Continuous Current Drain

0.0000004 A. Over five years battery loses 0.3 % capacity due to continuous
current drain through CCA’s.

A-llI-2

£3



Total Precondition Drain

5.0 % capacity loss due to self-discharge
0.3 % capacity due loss to continuous current drain
0.05 % capacity loss due to self-tests

3.35 % Total Capacity Loss
0.227 % Correction Coefficient for Battery-to-Battery Differences (1.65 factor)
5.58 % Corrected Total Capacity

Battery would have 94.42 % of rated capacity after 5 years or 5.28 AH of capacity.
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ANNEX V. FREQUENCY STABILITY TEST
WITH TEMPERATURE GRADIENT
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APPENDIX B. ANTENNA CHARACTERISTICS
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TABLE B-1. VERTICAL PROBE ANTENNA POLARIZATION

Test Item: DME Sample #0010 Date: 05/16/02
Serial No;

Frequency: 406.028 MHz

Probe Antenna Polarization: Vertical

Received Signal Level

AZ\EL 10 20 30 40 50

0 -16.17 -13.33 -16.83 -15.17 -19.00
30 -16.17 -14.67 -14.33 -14.33 -18.83
60 -15.67 -13.67 -14.00 -14.67 -21.83
90 -15.83 -14.67 -13.17 -15.00 -18.67
120 -17.33 -15.17 -14.17 -14.67 -19.17
150 -17.83 -14.83 -14.00 -16.33 -19.00
180 -18.00 - -15.17 -13.50 -15.50 -19.00
210 -17.33 -14.67 -14.00 -14.00 -19.50
240 -16.83 -14.33 -13.83 -14.50 -19.00
270 -17.00 -14.00 =147 -15.00 -18.33
300 _-16.00 |  -13.00 -14.33 -14.50 -18.67
330 -16.33 -13.17 -14.00 -14.147 -19.67
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TABLE B-2. HORIZONTAL PROBE ANTENNA POLARIZATION

Test item: DME Sample #0010

Serial No:

Frequency: 406.028

Probe Antenna Polarization: Horizontal

Received Signal Level

Date: 05/16/02

AZ\EL 10 20 30 40 50

0 -48.00 -50.50 -47.50 -39.50 -39.00
30 -35.50 -45.33 -41.33 -39.33 -33.33
60 -36.67 -46.00 -42.83 -42.17 -34.83
90 -48.33 -49.50 -34.00 -42.67 -30.17
120 -31.17 -44.67 -37.50 -49.50 -41.00
150 -38.00 -40.00 -37.83 -37.00 -39.33
180 -48.00 -39.00 -43.83 -37.50 -38.83
210 -43.33 -35.00 -33.83 -39.33 -39.17
240 -44.67 -35.83 -44.33 -34.00 ~31.00
270 -39.83 -45.67 -37.00 -42.67 -31.67
300 -35.67 -32.33 -38.33 -47.33 -32.50
330 -36.17 -37.17 -40.17 -38.50 -39.67




TABLE B-3. TOTAL EFFECTIVE RADIATED POWER (dBm)

Test ltem: DME Sample #0010 Date: 05/16/02
Serial No:
Frequency: 406.028 MHz

Tetal Effective Radiated Power (dBm)

EL 10 20 30 40 50
AZ ERP ain ERP ain ERP gain ERP gain ERP | gain
0 35.33 | -1.47 | 38.17 1.37 3467 | -213 | 3635 | 045 | 3254 | -4.26
30 35.38 | -1.42 | 36.83 | 0.03 37.18 0.38 37.18 0.38 32.82 | -3.98
60 3586 | -0.94 | 37.83 1.03 37.51 0.71 36.84 0.04 29.88 | -6.92
90 3567 | -1.13 | 36.83 0.03 38.37 1.57 36.51 -0.29 | 3313 | 367
120 3435 | -245 | 3633 | -047 | 37.35 0.55 36.83 0.03 3236 | -4.44
150 33.71 | -3.09 | 3668 | 012 | 3752 0.72 36.20 [ -0.60 | 3254 | -4.28
180 33.50 [ -330 | 3635 | -045 | 38.00 1.20 36.03 | 077 | 3254 | -4.26
210 34.18 | -2.62 | 36.87 0.07 37.54 0.74 37.51 0.71 3205 | 475
240 3468 | 212 | 37.20 | 0.40 37.67 0.87 37.05 0.25 32.77 | -4.03
270 3452 | -2.28 | 37.50 0.70 37.35 0.55 36.51 -0.29 | 3337 | -343
300 3555 | -1.25 | 3855 1.75 37.19 0.39 37.00 0.20 33.01 -3.79
330 35.21 -1.59 | 38.35 1.55 37.51 0.71 37.35 0.55 31.87 | -4.93

Antenna gain is based on measured
power output of 4.8 watts or 36.8dBm.

There was a loss of 0 dBm due to battery discharge.

ERPmaxEOL = ERPmax - ERPLOSS = 38.55 - (0) = 38.55 dBm = 7.16 watts
ERPmMInEOL = ERPmin - ERPLOSS = 32.05 - (0) = 32.05 dBm = 1.6 watts

NOTE: These values do NOT include the range instrumentation accuracy of +/-2.45 dB

Points meeting ERP specification (all cuts) - 58 of 60 = 97%

VPOL at least 10dB over HPOL response for 60 points (100%)
HPOL at least 10dB over VPOL response for 0 points (0%)

Less than 10dB difference in VPOL/HPOL response for 0 points (0%)
Therefore, the beacon antenna is vertically polarized.
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APPENDIX C. SUMMARY OF 406-MHz BEACON TEST RESULTS

TABLE C1. SUMMARY OF 406MHz BEACON TEST RESULTS

TEST RESULTS
Tnin Tm Tllu
RANGE OF
PARAMETERS T0 BE MEASURED DURING TEST SPECIFICATIONS UNIT (20 °C) | {25 °C) | (55°C)
1. POWER QUTPUT ‘
»  Transmitter power oulput 35-39 dBm 363 36.3 36.0
*  Power output rise time <5 is 0.97 0.98 1.0
»  Power output 1 ms before burst mustbe <-10dBm | v* v v v
2. DIGITAL MESSAGE
Bits number
s it sync 1-15 15 bitg *{" v v v <
s frame sync 16-24 9 bils (000101111) | v v v v
* format flag 25 1 bit databit |0 0 0
* protocol flag 2 1 bit databit |1 1 1
* idenlification/position data 2785 59 bits v v v v
+ BCHcode 86-106 21 bils v v v v
* emerg. code/nal. use/supplem. data 107-112 B bits data bits | 111110 111110 111110
» additional data/BCH (if applicable)  113-144 32 bits v N/A NIA N/A
= __ position error (if applicable) <5 kim NIA N/A NIA
3. DIGITAL MESSAGE GENERATOR
= repetition rate**;
minimum Tr 475 seconds | 48.8 488 48.8
maximum Tr 525 seconds | 51.4 515 515
e bitrate:
minimum fy 96 bits/sec. | 402.8 4014 4013
maximum f, 404 bits/sec. | 403.1 401.5 4015
* total fransmission time;
short message = 4356 -444.4 ms 440.0 4408 440.8
long message {optional) 514.8 -525.2 ms N/A N/A N/A
*  unmodulated carrier .
minimum Ty 158.4 ms 159.3 159.6 159.6
maximurn Ty 1616 ms 150.6 159.7 159.7
» _first burst delay >47 5 seconds | 263 253 255
4. MODULATION
*  Biphase-L v v v v
* risetime 50 - 250 ms 1722 178.2 164.2
s falltime 50 - 250 ms 167.8 159.8 1618
*  phase deviation: positive +H1.0101.2) ragians | 1.12 1.10 1.09
»  phase deviation: negative {101t01.2) radians | -1.13 -1.07 -1.16
* symmetry measurement <0.05 v 0.02 0.02 0.02

C-1




TABLE C1. SUMMARY OF 406MHz BEACON TEST RESULTS (CONTINUED)

TEST RESULTS
Tenin Tamy Tnax
RANGE OF
PARAMETERS TQ BE MEASURED DURING TEST SPECIFICATIONS UNIT | (20 °C) | (25 °C) | { 55°C)
5. 406 MHz TRANSMITTED FREQUENCY
s nominal value 406.023 - 406.027 or | MMz 406.02793 | 406.02792 | 406.02798
406.027 - 406.029™) |
¢ shor-term stability 2x 1049 f00ms | 5.61E10 281E10 2.2E110
e medium-term stability
- slope (-110 +1) x 109 Iminute | -4.1E-12 6.04E10 278E
- residual frequency variation <3 x 10¢ 1.6E-1 2.56E10 1.43E-10
6. SPURIOUS EMISSIONS
{into 50 ohms)
* in-band {406.0 - 406.1 MHz) see spurious emission
mask in C/S T.001 v v v v
7. 406 MHz VSWR CHECK
after open circuit, short circuit, then
while VSWR is 3:1, measure;
= nominal transmitted frequency 406.023 — 408.007 or
. 406.027 — 406.029"™") | MHz 406.02793 | 406.02793 | 406.02798
Modulation:
e [fisetime 50 - 250 ms 172.2 170.2 164.2
+ falltime 50 - 250 ms 167.8 165.8 161.8
¢  phase devialion: positive {10012 radians | 1.12 1.10 109
+  phase deviation: negative {1.0t01.2) radians | -1.13 -1.07 -1.16
e symmetry measurement £0.05 v v v v
s digital message | must be correct v v v v
8. SELF-TEST MODE {if applicable)
*  frame sync 9 bits (011010000) | v N/A N/A NIA
*  fomat fiag 10 bit N/A N/A N/A
s single radiated burst < 440/520 (+1%) ms N/A N/A NIA
*  default position data (if applicable) must be correct , N/A N/A NIA
*  description provided See supplemental v NiA NiA N/A
data C-2
o design data provided on protection against protection provided v NIA NIA NiA
repelitive self-test mode transmissions
*  single burst verification one burst v NIA NIA NIA
= provides for beacon 15 Hex ID must be correct v N/A N/A NIA
C-2
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TABLE C1. SUMMARY OF 406MHz BEACON TEST RESULTS (CONTINUED)

RANGE OF
PARAMETERS TO BE MEASURED DURING TEST SPECIFICATIONS UNIT TEST RESULTS
8. THERMAL SHOCK **** (30° C change)
= Soak temperature
Tsom = -20°C
*  Measurement temperature o= 20
= 1)
The following parameters are to be met within Treas = +10°C
15 minutes of beacon tum on and maintained for
2 hours:
* ftransmitied frequency:
¢ nominal value 406.023 - 406.027 or | MHz 406.02795
406.027 — 406.029*™)
e short-term stability: <2x10® A00ms | 6.0E1¢
¢ medium-term stability:
- slope (-1to+1) x 109 Iminute | 4.0E0
- residual frequency variation <3x109 2.0EM
* tiransmitter power output 35-39 dBm 36.3
e digital message must be correct v v
10. OPERATING LIFETIME AT MINIMUM TEMPERATURE
»  duration hours 24
» transmitted frequency:
*  nominal value 406.023 - 406.027 or | MHz 406.02798
406.027 — 406.020™
s short-tlerm stability: <2x10° f00ms | g0g-10
»  medium-term stability:
- slope {-1to+1) x 109 fminute | 30g-10
- residual frequency variation <3Ix10° B.0E1
*  ftransmitter power output 35-39 dBm 36.2
» digital message must be correct v v




TABLE C1. SUMMARY OF 406MHz BEACON TEST RESULTS {(CONTINUED)

RANGE OF
PARAMETERS TO BE MEASURED DURING TEST SPECIFICATIONS UNIT TEST RESULTS
11. TEMPERATURE GRADIENT***
{5° Chn)
*  lransmitted frequency:
e nominal value 406.023 - 406.027 or | MHz 406.02800
406.027 — 406.029")
«  short-term stability: <2x10° f00ms | 9.0E0
=  medium-term stability; ]
- slope {(-1t0+1) x 10 Iminute | 8.5E-10
- residual frequency variation <3x10® 50E0
¢ transmitter power output 35-39 dBm 3.2
»___digital message - must be correct v v
12. LONG-TERM FREQUENCY STABILITY 406.20 - 406.030 or MHz
406.23 - 406.30")
e data provided v See app A, Annex IV
13.  PROTECTION AGAINST CONTINUOUS <45 seconds
TRANSMISSION
*  description provided v See Tab E
14. SATELLITE QUALITATIVE TESTS™
successfully located
s results provided by satellites/LUT See app A, Annex V
15, ANTENNA CHARACTERISTICS
*  polarization linear v v
or :
RHCP v
*  VSWR <15 - 14
*  ERPmmeoL <20 watts 7.16
o  ERPmncoL a6 watts 186
azimuth gain variation at 40° elevation angle | <3 d8 13
16. BEACON CODING SOFTWARE
*  sample message provided for each coding | must be correct v v
option of the applicable coding protocol (attach to report) {No additional protocols)
- types
»  sample message provided, if applicable, must be correct v N/A
with encoded positions at least 5 km apart (attach to report)
»  sample self-test message provided for each | must be correct v N/A
coding option of the applicable coding (attach to report)
protocol types
C-4
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TABLE C1. SUMMARY OF 406MHz BEACON TEST RESULTS (CONTINUED)

PARAMETERS TO BE MEASURED DURING TEST SPg(ﬁ?I%i'?lgNS UNIT TEST RESULTS
17, NAVIGATION SYSTEM™
(as applicable)
«  position data defa-ﬁlt values must be correct v N/A
e position acquisition time <3011 minutes | NIA
»  encoded position data update interval >20 minutes § N/A
*  position data input update interval 2011 minutes | N/A
{as applicable)
»  delta offset
- position direction must be correct Y NiA
- negative direction must be correct v N/A
- overrange to 2 imes coarse res, must be correct v N/A
¢ last valid position:
- retained after navigation input lost | 240 {£5) v NIA
- ¢leared when beacon reactivated must be correct s N/A
= design data provided on protection no degradation v NfA

against beacon degradation due to
navigation device, interface or signal
failure or malfunction

*** From 1 January 2000, new 406 MHz beacon models su

transmitted frequency shall not vary more than +2 kHz/-5 kH
100 ms. After 1 January 2002, all new beacon modsls

salisfy the above stability requirements.

= Attach graphs of test results for test numbers 6, 9, 1

test number 17,

C-5

The tick mark v"can be used where indicated to record that the requiremant ks met (no value needs to be shown),

If {TRmax - Tremin) = 1 s&CON, the manufacturer must provide a technical explanation, as described In section A3.1.1,

bimitted for type approval can be set to transmit at 406.028 MHz +1 kHz The
2 from 406.0028 MHz in 5 years. It shali not vary more than 2 pants in 109 in
submitted for type approval must be sat at the frequency 406.028 MHz +1 kHz and

0, and 11 and a summary table of resulls for test number 14, and if applicable,
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APPENDIX D. DISTRIBUTION

Mr. Sergey Mikhailov
Cospas-Sarsat Secretariat, Inmarsat
99 City Road

London EC1Y 1AX

United Kingdom

Commander

WSMR Electronic Proving Ground
ATTN: CSTE-DTC-WS-EP-W
(Mrs. Barrineau)

Fort Huachuca, AZ 85613-7110

Mr. Mike Wooster, Program Manager
DME Corporation

6830 NW 16™ Terrace

Fort Lauderdale, FL 33309
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