ETAHDARD COMMUMICATIONE PTY LTD Documest: 9115409
Engineerng Desartrend Fedzion: 1
Sle  Refemse
ConmerdeHr-Coniaence lmue Cade 15-91-2004

21

PLB Model(s): MT410/MT410G

TYPE APPROVAL SUBMISSION
PREPARED FOR COSPAS/SARSAT

Approved:  Craig DUNCAN
Paosition: Project Enginesring Manager
Cate:  4th December, 2006

Endorsement: 3

&
DEPLOYMENT PHOTOGRAPHS

INTRODUCTION
The MT410/410& Instruetion Mamal advises the cwner as follows:

‘Digploy the beacen in an upright position with the wire antenna vertical and well
clear of any surrounding obstructions such ar trees or rocks’

Further:

‘Where on-person operation iz unaveidable, chooze an elevated position that alse
achieves good local clearance arowund the vertical wire anterma.”

PHOTOGRAPH

Preferred Deployment Configuration

Picture 1 Optimal deployment example

Commercsbr-Confaence
[Papefal2

Report Number RM615377/01 Issue 9

Page A.18 of A.65



BAJBT

STANDARD COMMUNICATIONE PTY LTD Dotumert  S&11501
Engineerng Dezartment Bedzion:
T
Commamiskr-Zzntaence Ismie Date: 16-41-2004
Picture 1 Optimal deployment ezample
22 Non-preferred On Person Deployment
In some circumstances the preferred on ground deplovment 1= not practical.

e On-person deplovments which while non-optimal can reasonably be expectad

to delrver satisfactory lavels of performance. A large mumber of potential
configurations are pessible, rangmg from retainig the unit to a Life vest
through to the example given mn Picture 3

Ficture 3 An example of on-person deployment

Commerdsbin-Confdence
PapzZall
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1 2 3 4

BABT

AUTHORISED UNDER THAT CONTRACT. IT IS SUPPLIED WITHOUT LIABILITY FOR ERRORS OR OMISSIONS.

5 6 7 8 9 l 10 11 12
THIS DOCUMENT AND THE INFORMATION CONTAINED HEREIN MAY NOT BE COPIED, USED OR DISGLOSED IN REV| ECO No DETAILS BY DATE
WHOLE OR IN PART EXCEPT WITH PRIOR WRITTEN PERMISSION OF STANDARD COMMUNICAIONS PTY LTD OR A | CREATE| -——o CJWD| 03-12-2006
IF THIS DOGUMENT HAS BEEN PRODUCED UNDER CONTRACT WITH ANOTHER PARTY, AS EXPRESSLY

Battery Pack Assembly - 080019 / 97MT410BAT

RESISTANCE IS IN OHMS

CAPACITANCE IS IN FARADS

INDUCTANCE IS IN HENRYS

VOLTAGE IN VOLTS AND CURRENT IN AMPERES

6 Frank St Gladesville NSW Australia 2111

(/
Bl Bl
A ik
B2 B2
;"l e ;l —
\\ Battery Pack No.1 Battery Pack No.2

DRAWING TO AUSTRALIAN STANDARD AS1100 DRAWN BY & J. W. DUNCAN STANDARD COMMUNICATIONS PTY LTD
UNLESS OTHERWISE STATED CHECKED BY

ACN: 000 346 814

APPROVED BY

TITLE

CONTRACTOR

CIRCUIT DIAGRAM BATTERY PACK ASSEMBLY - MT410/G

CONIRACTOR PART NO PART NO SCALE DRAWING NO
ALL DIMENSIONS ARE IN MILLIMETRES 080019 A 4
SOURCE APPLIC: NEXT ASSY: SHEET1 ©F 1 | FILE 080019.5ch
1 2 3 4 5 é 8 9 10 1 12
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FLEX CARRIER SIDES
OPEN WHEN FITTING
BATTERIES - SEE NOTE 2

LEAD ASSEMBLY
BATTERY PACK 2

9143
104 +3

SEE NOTE 2

© dT:
I E i gemd
l("‘\.,/ ST —
s
SEE NOTE 5 Q ' !
o b

ol
]
SEE NCTE 4

PART SECTION
SHOWING BATTERY PAC
FITTED TO BATTERY CARRIER

& THE ROUTING OF THE LEADS

KS

SEE NOTE 3

1 2 3 4 5 | B 7 s
REV | ECO No DETAILS
< —
7any W T
) = — 1 s RAISED TO NUMERIC ISSUE 18/08/06
LEAD ASSEMBLY 6| G
A / BATTERY PACK 1 T

DO NOT SCALE

APPLY SILICONE IN 8 POSN'S SHOWN
PRIOR TO INSERTING BATTERY PACKS
SEE NOTE 1

VIEW OF ITEM 1 - BATTERY CARRIER
PRIOR TO INSERTING CELLS

NOTES

. APPLY SILICONE P/N Q30119 TO BATTERY CARRIER ITEM 1 IN THE 8 POSITIONS SHOWN PRIOR
TO THE FITTING OF THE CELL ASSEMBLIES (ITEMS 2).

FIT CELL ASSEMBLY 1 (TEM 2) INTO THE BATTERY CARRIER (ITEM 1) BY FLEXING THE SIDE OF
THE CARRIER ALLOWING THE CELLS TO SLIP INTO THEIR RESPECTIVE RECESSES, THEN ROUTE
THE LEAD AS SHOWHR.

NEXT TAKE CELL ASSEMBLY Qé\TEM 2) AND FIT ITS CELLS INTO THEIR RECESSES IN THE CARRIER,
THIS WILL REQUIRE THE FIGURE OF 8 WIRE TO BE SEPARATED INTO TWO WIRES AT THE CELL
END OF THE LEAD ALLOWING THE CELLS TO BE POSTIONED AT 0 DEGREES WITH RESPECT
TO EACH OTHER AND INSERTED INTO THE CARRIER AS SHOWRN. THEN ROUTE THE LEAD AS
EE\PR!%ITEER‘D[HWErI\[AHIT)HE EXCESS LENGTH OF THE LEAD BEING HOUSED WITHIN THE BATTERY

FIT INSULATOR (ITEM 3) ONTO THE 3 PINS OF THE BATTERY CARRIER BY ALIGNING THE 3 HOLES
IN THE INSULATOR AND PUSHING THE INSULATOR HARD UP TO THE FACE OF THE CARRIER.
THE INSLUATOR IF FITTED CORRECTLY SHOULD BE SELF RETAINING AND NOT REQUIRE ANY
OTHER MEANS OF RETENSION.

. AFFIX THE SELF ADHESIVE LABEL (ITEM 4 OR EQUIVALENT) TO THE CELL IN APPROXIMATE

n

w

e

wn

[~]

ASSEMBLY MNo: 080019 {FOR OUT-SOURCED ASSEMBLY POSITION AS SHOWRN, THE DATE ON THE LABEL IS THE EXPIRY DATE OF THE BATTERY PACK
: & ASSEMBLY. THIS DATE IS THE CELL MAMUFACTURE DATE PLUS 7 YEARS, USING THE OLDEST
chat L e e o R S ASSEMB“% CELL WITHIN THE BATTERY PACK IF ARE MOT ALL THE SAME. 1T IS THE RESPONSIBILITY OF
TEM No| QTY | PART No | DESCRIPTION DWG No THE BATTERY PACK ASSEMBLER TO ENSURE THAT THE CORRECTLY DATED LABELS ARE FITTED.
1 1 1 | 61A0468 | BATTERY CARRIER - MT410 42392 ]
2 2 | 080017 | CELL ASSEMBLY - MT410 42761 SmaE
3 1 23D0005 | BATTERY PACK INSULATOR - MT410 | 42763 DRAWING TO AUSTRALIAN STANDARD AS1100 CMADDOX  12/08/05 STANDARD COMMUN|CAT|ONS PTY LTD
P ] 400656 LABEL, BATTERY PACK EXPIRY DATE 45764 UNLESS ey RSy _fs Frank St Gladesvile NSW Australia 2111 ACN: 000 346 814
. ALL DIMENSIONS ARE IN MILLIMETRES C.DUNCAN  18/08/0s |TMe &
LINEAR TOLERANCE- WHOLE NUMBERS +/- | g APPROVED BY BATTERY PACK ASSEMBLY - MT410
+
ANGULAR TOLERANCE:- IN DEGREES +/- 1° COURCAN 8/08/06 .
THIS DOCUMENT AND THE INFORMATION CONTAINED HEREIN MAY NOT BE COPIED, USED OR DISCLOSED | 1Ol ERANGES 10 BE NOM-CUMULATIVE CONTRACTOR PARTNG SCALE DRAWING NO
INWHOLE OR IN PART EXCEPT WITH PRICR WRTTEN PERMISSION OF STANDARD COMMUNICATIONS PTY | MATERIAL SPEC CONTROLS STOCK TOLERANCE SEE TABLE 141 42757-1
LB RIETHES DOCUMENT HAS WITH ANOTHER PARTY, AS EXPRESSLY | {kAITS APPLY AFTER PLATING AND BEFORE PAINTING  [conracTor : - A2
AT TORISED UNDERTHAT CONTRACT. 1T 15 SUPPLIED WITHOUT LABTLTY FOR FRRORS O OIISSIGNS. Shali N ASSY sTMTi0CoM | SHEETTOFT | LB 427571
1 [ 2 | 3 i 5 s 7 | 8
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BABT

powerone )) CR123 A

Lithium Mangansse Dioxide

Data Sheet
Type Number ... G205
Designation IEC .. .. CRA17345
E- 1 1 Li-Manganese dioxide /
Organic Electralyts
UL Recognition: ... ... MH 13854 (N)
Nominal Voltage ... v
e Typical Capacity C 1500 mAh
et
- _LE‘E;.. Load 200 Ohm, at 20°C down to 2 W
__I..___ Weight [3ppros.) ..o i7g
MY + Valume T cocm
l ' CoiNG oo TBA
]
L Temperature Ranges min max.
T T SI0rage e =20P0 B5"C
i Discharge ... ... =2D°C 85°C
.AI "rt‘%",,
Yo g Dimensions min M3,
Diameter (A) .. B PPRRPPOP | i 17
Height (B) .. .o 33@ 4.5
ShculderDlameter[L] S X
Shoulder Height [M] 1,29
Segment . Electronic
Main Applications ..._.................... Photo

Electronic Devices

Typical Capacities {at 20°C)

Discharge Type Load  EndVoltage: 2.0V
Continuous 200 o Tirne: 100 b
24hid, Tdiw Capacity [mAh]: 1500

All Data contained hereln I8 Tor single oels
Fior bamery applications, periamiance 0at may vary from single cel data, depending on specific baltery configuralion

WARTA Morooatiery GmbH, Dalmiersir. 1, D-73478 E|h\.=n;en (Jaget Subject b:-man; 'M‘th.I: o niofice!
Tel.: {+49) TIE1E21-0, Telefax: {+49] Todie21-552 Cate o EII-‘I 12-18
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BABT

M VARTA Material Safety Data Sheet 6205
OIF AATTERIG-EXFERTEN Fhl:ltl:'
Type Designation 6205 (CR 123 A)
Designation IEC CR 17345
System Li-MnQy {org. elyt.)
Nominal Voltage av
Weight, approx. 17 a
1. INGREDIENTS
11 ACTIVE MATERIALS APPROXIMATE PERCEMNT OF TOTAL WEIGHT
%]
Wanganese Dioxide (Mnl;) 323
Onganic Eleciralyis 129
LHnium Ketal (L1} 29
1.2  PASSIVE MATERIALS APPROXIMATE PERCENT OF TOTAL WEIGHT
%)
BASE METAL Elalniess shea 483
OTHERS plastic 27
This product conforms to the requirements of IEC Publication 60086-2.
WARTA Cerdlebatierie GmioH, Damierser. 1, O-73473 Elwangen’Jagst Sunject iv change without pricr nofice
Telo (+23) 7861/ 83-D, Tekla (+49) Te51E3-440 Page1/2 Dabtaof lasus  2000-05-16
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BABT

M VARTA Material Safety Data Sheet 6205

OIF BATTERIG-EXFEATERN F}hntﬂ

2. SAFETY GUIDELINES

General: Safety precautions during handling of batteries

When used comectly. primary batteries with aguecus elecirolyiz provide a 532 and dependsble source of power. However, i
they are misused or abused, leakage or in exireme cases, explosion andior possibly fire may result.

»  Always take cara bo Insert batierles comactly with regards to potarlty |« and -}, markad on the battery and the squipment.

Balterl=s which are Incomecty placed Inba eguipment may e short-girculbed, or changsd. This can resu in 3 raphl lemperaturs iee
CauEng veniing, ieakage EI'K‘]TEIFEEIJH.

* Do nof short-circult batieriae

‘When ihe positive (+) and negative (-} terminals of & batiery ane in direct contact with each other, the battery bacomes short circulied.
For example, bateries lying on top of each cther or mixed together, can be —shart-chcukzcl This can resull In venling and leakage.

» Do nof chargs battarles

Nba'lﬂlrag b change 3 primary battery may calge Iniemal gas andior heat generation resung in venting, leakage, explosion andior
poselly e,

» Do nof force dischargs batteries

Wihen batterles are foroe glschangad with an extemal power 5ourc, the voitage of he basery wil be farced below Ils design capablity
and gasee Wil B2 generates Inskiz the battery. This may rasut In veriing, leakage and axpicslon.

» D-:l;;ul mix batieries When replacing batteriee, raplace &l of them &t the same time with new battarles of the same brand and
When batterizs of diferent Knds are usad her, of new and old Datlenss are used together, some balteries may De overdischarged
due w0 @ diference of voltage or capacty. RIS can resull in vanting, leakage or explosion.

#  Exhausted batierias should ba Immediately ramowved from the squipment and dispoesd of
VWheen discharped bakiaries are kept In he equipment for a lang tme. elecimivte IEakage may ocour causing damans fo the appllance.

# Do nof haat battarlee
When 3 bamery |6 Neatad, vening, keakage and explosion may ooor

# Do nof diractly soldar batierles

‘When a baSery |s dinectly soldzrad, It miay be damaged by heat. This may causa infemal shor-clreutting and may resulf in venting,
lzakage and explosion

» Do nof dizmantie batterias
Wihen a bamery |5 dismantied, contact with the components may resul in persanal Inury.
= Do nof saform battariee
Batterles snould nat be crushed, punclured, o oheratse mutilated. Such abuse may result in lkakage or expiosion.
¥ Do nof disposs of battaries In fire
When battertes are clspased of In e, iz heat bulld-up may causs expiasion. Do not Incinerate battenes except In 3 controlled fumace.
# Do nof allow children to raplace batterias without aduit suparvizion
»  Kesp batterias out of tha reach of children

Keep balterkes which are consldered svaliowable out of Te reach of children, especialy those batteries Sting within the Imils of the
ing=&tian gauge a5 defined In figure 7.

WARTA Geralebatiere GmoH, Daimierser. 1, O-73473 Elwargen'Jagsl Subject to change without pricr notice
Telo (#£3) TEG183-0, Tekefax (+49) 95183440 Page 3’2 Daba of lasue.  2000-05-18
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BABT

MT410 - FACE A LABEL

—— Shape of back panel
[ showing position
. - do not print.

T~ Alltext and diagrams
Unitis new active -ON print black.
T0 DE-ACTIVATE A
@ Pus key i to relense [
Swing antenna fully
O s et
Uritdeacthatod - OFF |
MONTHLY TEST i

", Use key ta slide self-test swiich dovn ther: release,
', Pass comfirrmed by light flash and double beep.
LY

"\ PERMANENTLY DISABLE/DISPOSAL

Remove 3 screws then lop cover. -
\.\urq:\ug battery leads. Fd

i

STANDARD COMMUNICATIONS PTY LTD
6 frank Street Gladesville 2111 NSW Australia
DRAWN | DESCRIPTION
MT410 - FACE A LABEL
MSs
DO WOT SCALE PRINT
DATE
PART NOC. UNITS SHEET OF
505105 61A0549 11
APP SUPP DRG. NO. SIZE SCALE
A4 11
DEVELOPMENT NO. DRAWING NO. 155,
42868 2
DISK FILE: GD Dept Archive | FILENAME: 42868-2 MT410 face A label
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OPERATING: -20°C 1o +55°C
24 hours minirmum -AF 1 +131°F

STORAGE: -30°C 10 +70'C
-22'F to +158F

COMPASS SAFE: 0.1 m{D.3 1t
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MCXO IMPLEMENTATION

1. INTRODUCTION

A propristary digitally corrected frequency generator 15 wsed withm the
MT410 and MT410G mede]l PLE to provide a fequency output which 13
largely immumne to the sffects of temperature change and applied thermal
shock. This implementation provides sigmficant performance margin in
raspact to both the previcus, and current relaxed, COSPAS-SARSAT Class
2 specification requirements.

The desizn and implamentation is idantical to that used within the cwrently

approved beacon models MT400, MT40] and MT401FF.

2. IMPLEMENTATION

The process of temperature compensation 15 distibuted through and
mtegrated within the desizn of both PLB models. It cannot be 1solated as a
separats compaonent or subassembly. By way of example the Direct Dig:tal
Synthesis (DDS) fimection) which 15 used te provide fine frequency
adjustments 13 alzo the data modulator for the transmitted digital message;
the microcontroller performs precision digitization of the temperature
sensor voltage and voltage reference cweuits also provides gensral
functicnal control of all beacon fanetions.

For the pupeose of calibration each completed cireuit assembly 13
temperature cveled (both up and down doections). Further, the process of
cveling and high temperature bum-in exposes potential faults, if present,
that may otheraise had lead to prematurs failure of 2 an individual beacen

Commeciai-in-Configerice
Page 10f 1
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3. PERFORMANCE

Annex A shows typically achieved levels of performance, this time from a
MT401. Please also refer to the TUW Tast report for data collected during
testing of the MTA10/G.

Commesii-n-Conlgence
Page Zaf2

Report Number RM615377/01 Issue 9 Page A.45 of A.65



,/'-“.
Y |

| |

|

!

/

/

w’

MT401
Temperature Gradient Test - Commenced 2004-11-02 on S/N 157

GRAERAT 401 ESM=0187 filename = T 400_0000000 157 _2004 - 11-02 12-38-55

a0
i temperature/ C
. meanfrequencyerrorfpph
4 —h
20 o A
- -ll-f‘
4 A . ;
10 —_ (.r '.‘\ .-r == .Y
17 I J ",
fy u - ‘\._L i
- .-'- 4 K ", . l,-" ’
0— ' oot
- 1 .nl
4 ', f
4 Y !
—10— I"xu_fl. o ',
4 o 1 '
- ..\'.
4 -, {
20— L 4
-1 x-"u.l_'
_3 D T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T
a0 4 il 12 16 fanj 24 za ks 3

Report Number RM615377/01 Issue 9 Page A.46 of A.65



7

'
AB 1

/

B A

:\’@__{f‘)‘f

GMPERAT 401 ESM=0157 filename=KTT 400_ 0000000157 _Z004-11-02 12-338-55
shart—termirggue ney stakility/ ppk

an C
: stabilityd ppb C
_ temperature/C | -
25— -
20— Limit r
15— -
1.0— i
n&s— . .
i f ] I|J|_ ", . l - L,.lll'""ill'll 'I l.""q. -
TH W W T Pl Ao A . it e[ ] Y n
- FI ¥ h".f ‘r""'["-r"r L r-'lnl“'.‘lll llr..lmnl"\,."r'ltu.' ol L 'a,rl"..,;""'l‘ 1‘-\.-"-."‘1"‘.” "'f'\"‘"nh"h_] ‘"\Il\-' 'lre"'rl h‘k bL " ! | r
l][l T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T L
i} 4 g 12 6 0 24 28 32 26

Report Number RM615377/01 Issue 9 Page A.47 of A.65



5 AWB T

\@,4

Plor 2C
GPRAEMT A071 ESM=0157 filenams=kT400_00000007157_Z004-11-02 12-39-55
frequency slaped ppbpermin
15 -/
] slepedpphfmin |
4 remperature/C | F&0
1.0—PREV. Positive Limit -
— _—5|:|
. Cap
0.5 i
- 30
14 wi T .Il'f 1 b C
. H""|1u'|“-'|'- |1|, P‘ll \ Iy i 1 | 4 C
| I 'L “I" ;r i lL q 1ll "I iII.I —
0.0 h ! rlﬂ f-f et PJIIL.II"*I' i el -k 0
i Ii.' |"Ll' 1: i \p-, |I"||l'lh|l',l|llll" l,.‘",n. l,l'r“r- |' | 1 | I.I' il |',-|'l|||.['ﬂ|14,l.. | n" | C
i i A C
y —ia
~0.5— C
- __I:l
:——1IZI
-1.0—PREV Negative Limit C
: T2 bimerh
_15 T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T _3I:I
0 4 g 12 & zZ0 24 bt | e e 1

'OTE: Limits now relaxed o +-2 during ramp

Report Number RM615377/01 Issue 9 Page A.48 of A.65



BABT

ETAMDAAD COMMUKICATIONS FTY LTD Dacumesk EDIG1203-02
Erginezmiag Dpantment Fimiblan

Slzher RELEASED
Commercake-Conddence |zz5e Diate: 03-12-2000

PLB Model(s): MT410/MT410G

TYPE APPROVAL SUBMISSION
PREPARED FOR COSPAS/SARSAT

Prepared: Craig DUNCAM
Fosition: Project Engineenng Manager
Date: 3™ December, 2006

Endorsement:
F%I—\

&

PROTECTION AGAINST
CONTINUOUS TRANSMISSION

1. INTRODUCTION

The MT410/M410G architecturs and circwitry contams mtsgral secunty

features dasigned to elimmate the oceowrencs of an extended on chanmel
(— smission.

These features are identical in desizgn and implementation to those

emploved within the approved MT400, MT401 and MT401FF EFIEEB

(TAC 13%).

2. PROTECTION FEATURES

The following features all act to ensure than an extended transmission event
will not occur

21 Microcontroller Watchdog Timer

Thiz feature protects against a soffware execution failure which may
have been either hardware or saftware induced.

A hardware based counter 1z provided which is clocked off the
micrecontroller’s oscillator. The counters wvalue must be resat by
software intervention every 3 seconds; else associated civeunitry will
fores a hard resst. The reset of the contrallar’s eireurtry and software
is designed to clear the fault condition by resetting all registers and
variables to thewr mital start-up values.

2.2 Low Voltage Detect and Reset

This feature protects against an execurion failure which by induced
by a failing battery supply.

Commexiai-n-Conligence
Page 1 of f
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Operating cwrrents widely fluctnate during the normal PLE cperating
cycle as some functions, such as 406MHz fransmussion and strebe
operation, are energy mtensive. A reduced operating voltaze or
‘ghiteh” can affect proper softwars operatton.  For this reasen the
supply veltage 15 memitored. If it eresses an alamn thresheld high
curent functions are immediatsly aborted so that the operating
voltage 15 restored. A lower second alamm thresheld iz providad
wlhich signals that a cmfieally low supply condition 15 bemg
approached. Mote, the alarm thresholds are monitored to avold the
occwrence of attemptad, then aberted, 406MHEz transmissions at end
of battery life.

2.3 Circuit Enable Functions

Thiz feature protects agamst the failure of the J06MHAz circuitry fo
mrn off when insructed to do so by the execurable software.

Each major functional element, namely the reference oscillator,
4060Hz zenerator and EF power amplifier, are enzbled and diszbled
by their own independent control siznal. All three fimetions must be
smmultaneously actve for a 406MMHz epussion to cccur. Nommally
between transmissions thess functions are disabled.

— 24 System Lock-up

Thiz feature protects against a stalled microprocessor clock during a
400MH: transmizsion.

If the microprocesser clock fals then no seftware will execute and
the watchdoz timer will be meffective. All microprocessor outputs
would remain static.

The 406 Mhz generator enable mput 15 edze tniggered. That 15, a

level transition will enable that ciremt for approsmately 1.5s
duration, after which that funefion will automatically de-actrvate.

3. CONCLUSION

Current COSPAS-SARSAT specifications require that (C/5 T.001, para
238k

‘The distrezz beacon shall be designed to Iimir any imadvertens
confinuous fransmizsion to a maximum af 45 reconds.”

The MT410/410& design provides robust profecion agamst the ccourrence
of an extended fransmiszion ever sexcesdmg approximatelv 1.5 seconds
duratien.

Fault Mode Analyzis (FMA) has identified that 2 or more mdependsnt
fatlures withm a single PLB umt would be requived for these features to be
oVercome.

Commexei-n-Confgence
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FREQUENCY STABILITY REQUIREMENTS

The design and mplementation of the frequency generator circuitry used
withim the MT410°410G iz identical m design and implementation te that
emploved within the C-5 approved MT400, MT40] and MT401FF EFIES
(TACI13%).
Standard Commumications has previously provided mformation as part of
= the formal TA process supportng the long term performance of s first
digitally frequency compensated model the MT200.  Further, ths
submussion was supplemented by additonal underlving mformation
provided over the precsding tweo years, as part of itz affort in establizhing to
the Secretariat the acceptability of a nen-ovemsed oscillater basaed low cost
beacon.

This mformation on file at the C-5 Secretanat 15 equally applicabla m
support of the MT410 and MT410 TA applications.

Commexei-n-Configence
Page 1ai1
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PROTECTION FROM REPETITIVE SELF-TEST

1. INTRODUCTION

The potential for repetitive self-tast emissions arises during a hardwars or
— software malfunction wvolving the beacons controller cireuitry.

It 15 more likelv that such malfunctions could ocour towards the end of

battery hfe, where the supplvy wvoltage is insufficient to suppert rehiable

MICTOPIOCess0r operation.

The features uwsed within the MT410/410& are identical m desizn and

implementation to those emploved within the approved MT400, DMT401
and MT401FF EFIES (TAC139).

2. PROTECTION FEATURES

The MT410/210G architecture and crowitry contains imtezral measures
designed to aveld the potential cccumence of repetitive self-test amissions.
Prmarily these measures are aimed at ensuwing that the MT410/410&
software always executss as mtended; from imtial activation nght throuzh
to the pomt where all power rezerves are sxhansted.

A pictonial presentation of the state machine as 1t ralates to this topic 1s
given at ANNEX A,

2.1  Microcontroller Watchdog Timer Reset

Thiz feanire profects againszt a soffware execution failure which ma)
have been either hardware or software induced.

A hardware based counter s provided which 15 clocked off the

microcontroller’s oscillator. The counters value must be resst by

Commexiai-n-Conligence
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software intervention every 3 seconds; slse associated circumry will
forea a hard rasst. The reset of the controllar’s eiveurtry and softwrare
15 designed to clear the fault condition by resetting all registers and
vartables to their inifial start-up valoes.

A restart of this type dees not commence with the usual unit power up
self-tast. Normal smissions will not be enabled until one full 40630 H=
fransmussien interval has elapsed. A fault which cannot be cleared by
a hard reset and results in a continuous stream of watchdog time-outs
will therefors not rasult 1 any nuit enussions.

22 Profection of Microcontroller Operating Yoltage

Thiz feature will mot allow the microceniveller 1o place the beacen in
an cperational state which will compromize itz own supply voltage
requiramenis.

Durmg a 406M0Hz transmission and strobe hght flashes particularly
high enerzy demands are placed on the battery cells. The terminal
voltage on a signoficantly depleted call will dip wiulst a high current
demand 15 present, and subsequently recover once that demand 12
remeved.

Voltage detection circuitry provided within the beacon contmuously
menitors the supply voltage providad to the mierocontreller. If that

—> veoltage passes down through a predefined threshold a microcontrollar
intentupt 15 generated. The imterrupt service routine within the
firmwrars immediataly aborts the cwrrent 4060 Hz/ strobe flazh prior to
the voltage reaching z eritically low level.

In the mstance of an operator imtated self-test (wlich nommallv
includes a 406MHz transmission and operation of the strobe), comrect
microcontroller operation 15 ensured by this protective feature even
when the battery snergy ressrve 15 nearly exhausted IMote that the
umt will report a salftest falure should a low wvoltaze level be
detected.

2.3 End of Life Operational mode

Thiz feature provides for am exiended operafional duration af the
beacon and a graceful failure as battery capacity iz exhausred. By
conmrolling the end-gf-life performance the cccurrence af spurious
self-rest fand other) messages are avoided.

Durmg a 406 MHz fransmussien, or stobe flash, a lugh cument
demand of short duration is placed on the battery cells. In contrast
121.5 MHz homer operation places a mmch more modest, but
continnous regquirement on the snergy source.  Consequently as cells
discharge thev will reach a point whare thev are unable fo service
high cuwrrent demands (terminal voltage collapses sizmificantly), but

Commeiai-n-Corfgznos
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could continue to support safisfactory operatiom of the homer
transmatter.

The MT410/410G meludes a feature which menitors whether the
battery can support correct oparation of the 4060 Hz transmission and
strobe flash {zes 2.2 above). Should the number of zborted failures
exceed a preset lmut {currently set to 4) then:
# 1t 15 deemead that the battery cell capacity 15 almest
exhansted
*  ngo further 4060MHz transmissions (or strebe flashas) shall
ke attemipted
*  the units audible enunciater will continue to operate to
indicats that the umt 15 activated
+ 121.5 MHz homer operation shall continue il all
available snergy 15 consumed, at which time the it will
completely cease to operate.
Wote that if the MT410/410G 15 switched off, then on again, the limt
counter will ba resat and the umt will attempt to enter the nermal
operational mods,

An mmportant consequence of this feature, ecther than mummising

wasted snergy m aborted 4060Hz transoussions (or strobe flashes),

15 that it ehminates cormuptad part transmmssions to the satellite that
= mught otherwise ocour over an extended peried of time.

3. CONCLUSION

The MT410/410& design meorporates a number of features which will act
te prevent the ccoumrence of repetitive self-test transmussions.

Commerxei-n-Configence
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MODE: Operator initiated Self-Test Activation - NORMAL
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MODE: Operator initiated Activation - NORMAL
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50 OHM INTERFACE ADAPTOR

INTRODUCTION

The MT410 15 equipped with a permanently attached {mtegral) antenna. To
obtain optimum pewer efficiency the 121 5MHz and 4060MHz amplifiar
circuits are directly matched to the respactive antenna impedance at those
frequancies.

In crder to suppert laberatory measurements @ 15 conventent fo have an
adaptor which simulates the antenna and provides a 50 ohm imterface port
to which test equipment may be directly connected.

TECHNICAL DESCRIPTION

21 Antenna Measurements

With the 3MT410 1n a standard deployment, the antenna has been measured
as presenting the followmg mmpedances at the interface with the ntermal
circuitry:
1= 51333
Lyp=T4-]258

22 Circuit Configuration

The Circuit of Fizure | was designed and opfimised so as to present the
above impedances when 1t 15 used to replace the MT410 amtenna.

Commercisi-in-Configance
Page 12fd
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ETAMDARD CONMMURICATIONS FTY LTD Datumesk EDT1201-M
Engineering Depariment Romablon i
Blstue RELEASE
Commerdakie-Confdence |3zge Dafe: 01-12-20040
RZ
L
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Lol oTi _,\,, Rl
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(] I‘:
';L Bl =1
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Figure 1 - 50 obhm Interface Adaptor

Circuit Descripfion

C1,CT2 and L1 are Parallel resenant at a frequeney just less than 4068{H=.
This combimation presents a low mductive reactance at 121MHEz and a large
capacitive reactance at 406MHz . CT1 15 adjusted such that this mductive
reactance, when combined with the capacitrve reactancs of CT1 and
rasistance Bl provides the comrect impedance at 121 3MHz.

CT2 is then adjusted such that the parallel eircurt (which 15 capacitive at
4060Hz) adds to the negative reactance of CT1. Due to the small value of
= L1, adjustment of CT2 has mummal effect at 121.5MH=.

Beasters Bl, B2 and B3 were ampincally determined to compensate for
parasitics within the circuit, ensuring that the ceorrect real wvalue of
impedance was presented to the Unit at both frequencies

A theoretical desizn was used as a starting point. Compeonent values were
adjusted on the physical umit, based on mmpedancs measwrements mads
using a Vector Natwork Analvser (this is why the neminal civeuzt values
may not appear to be optimal in a theoretical analy=is).

2.3 Loss Calibration

The unit was calibrated to determuine cirenit, cable and connector loss:

Less = 1.35d8 @ 121MHz
Loss = 6.4dB @ 406MHz

NOTE: The above fizure: apply to the unit supplied for tecting.  Other
similarly constructed wwits may have slightly different los: figures due o
compenent folerances. Less figures ro be verified/determined on an
individual unit basiz

Commeciai-n-Corligancs
Pageiafl
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BEACON QUALITY ASSURANCE PLAN

We, manufacturer of Cospas-Sarsat 408 MHz beacons (Manufacturer name and address)
STANDARD COMMUMNICATIONS PTY LTD

6 Frank 5t Gladesville, NSW Australia

confirm that ATL PRODUCTION UNITS of the following beacon medsl{s),
MT410

(model, part mamber)

will meet the Cospas-Sarsat specification and technical requirements m a similar manner to
the umits subjected for type approval testmg. To this effect all production units will be
subjected to followmg tests at ambient temperature:

- Digzital message

- Bit rate

- FK1se and fall times of the modulation waveform
- Modulation Index (peositive'nagative)

- Chutput power

- Fraguency stability (short, medinm)*®

Mofe*: Beacon mamufacturer shall provide technical data on the beacon frequency generation wo demonsoate
that the freguency stability tests at ambisn: temperature are sufficient for ensurng that each
production beacon will exhibit fequency stability performance similar o the beacon submitted for
npe approval over the complete operating temperature range. If such assurance of adequats
performance over the complate operating temperature ange cammot be deduced fom the technical
data provided and the frequency stbility test results at ambient temperature, a thermal gradient test
shall be performed on all production units.

- Other tests:

Eul! cirowlt level performance test of card assembily using Bed-of-Nails to assess voMage, curent,
freguency efc, a5 reloviant, fo aif critica fest nodes.

Allgrment and verification using a complote thermal gradient oycle with maximum and mininumn
temporature exiromres which ane bn ewcess of those specified for Class 2 operadion.

We confirm that the abowve tasts will be performed as appropniate to ensure that the complate
beacon satisfies Cospas-Sarsat requirements, as demonstrated by the test umt submitted for type
approval.

We agree to keap the test result shest of every production beacon for mspection by Cospas-
Sarsat, 1f required, for 2 pumimwm of 10 years.
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Wa confom that Cospas-Sarsat representative(s) have the nght to visit cur premises to witness
the production and testing process of the above-mentioned beacons. We understand that the
cost related to the visit 15 to be bome by Cospas-Sarsat.

Wea alzo accept that, upen official notification of Cospas-Sarsat, we may be required to ra-
submit a umit of the above beacon modsal selected by Cospas-Sarsat for the testing of
parameters chosen at Cospas-Sarsat discretion at a Cospas-Sarsat acceptad test facihity selectad
by the Cospas-Sarsat. We understand that the cost of the testing shall be bome by Cospas-
Sarsat,

Wea nnderstand that the Cospas-Sarsat Tvpe Approval Cartificate 15 subject to revocation should
the beacen type for which 1t was 1ssued, or itz modifications, cease to meet the Cospas-Sarsat
spacifications, or Cospas-Sarsat has determined that this quality assurance plan 15 not
mmplemented m a satisfactory mamey, ——mM———

G

Datad: 51 O¢i0Der, 2006 Sigmag. & CRAIG DUNCAN, Project Enginesring Manager

(Mame, Positton and Signature of Beacon Manufacturer Feprasenttive])
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BEACON QUALITY ASSURANCE PLAN

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

6 Frank 5t. Gladesville, NSW Australia

confirm that ALL PRODUCTION UNITS of the following beacon medel(s),
MT410G

(model, par mamber)

will meet the Cospas-Sarsat specification and technical requirements in a similar mamer to
the umts subjected for tvpe approval testmg. To this effect all production umts will be
subjected to followms tests at ambient temperature:

- Digital message

- Bit rate

- Fase and fall ttimes of the medulation waveform
- Modulation Index (positivenagative)

- Qutput power

- Fragquency stability (short, medium)*

Mote*: Beacon mamifacturer shall provide technical data on the beacon frequency genetation to demonsmate
that the freguency stability tests at ambient temperanre are sufficient for ensuring that each
production beacon will exhibit frequency stability performeance similar to the beacon submitted for
nype approval ower the complete operating temperature range. If such assurance of adequate
performance ower the complete operating temperature ange cannot be deduced fom the technical
data provided and the frequency stability test results at ambient temperature, a thermal gradient fest
shall be performed oo all productdon units.

- Other tests:

Eull ciroult level performance test of card assembily using Bed-of-Nails to assess vollage, curent,
frequency ofic, a5 refovant, fo ail cnitical test nodes.

Allgrment and venification using a complete thermal gradient oycle with maximum and minimum
temperature exiremas which are dn excess of those spocified for Cless 2 operadion.
GPE receiver signal scquisition using satellite simulator.

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

approval.

We agree to keap the test result sheet of every production beacen for inspection by Cospas-
Sarsat, 1f required, for & mumimum of 10 years.
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We confom that Cospas-Sarsat representative(s) have the nght to visit cur premises to witnass
the production and testing process of the above-mentioned beacons. We undarstand that the
cost relatad to the vistt 15 to be borne by Cospas-Sarsat.

We also accept that. upen official notification of Cospas-Sarsat, we may be required to re-
submit @ wmit of the above beacon mods]l selected by Cespas-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 bome by Cospas-

Sarzat.

We understand that the Cospas-Sarsat Type Approval Cerfificate 15 subject to revoeation should
the beacon type for which 1t was 135ued, or its modifications, cease to meat the Cospas-Sarsat
specifications, or Cospas-Sarsat has determmined that this quality assurance plan 15 not

mplemented m 3 satisfactory manner. >

(Mame, Position and 3:gnature of Beaacon Manafacrer Representmtive])
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= 50 OHM INTERFACE

1. INTRODUCTION

In order to support laberatory measurements it 15 conventent fo have an
adaptor which simulates the antenna and provides a 50 ohm interface port
to which test equipment may be directly connectad.

The design of the impedance adaptor 15 detailed in submussion document
EDOS1201-04. This document provides clarification as fo the method of
mterface.

2. DESCRIPTION

The wire radiatmg element is remeved from the MT4100G and the adaptor
circuit commected directly at that point and also to module zround. For the
purpeses of clarity the methed of adaptation 15 shown diagrammatically as
BEFORE (Figure 1) and AFTER (Figure 2.

This approach has been adopted as it inecludes all beacon passive and active
components, with enly the wire radiating element (“the antenna’) removed.
The adaptor circurtry (detalled elsewhere) has been designed such that
when a 30 chm load is present at the connector (ie the test equipment) both
4060Hz and 121.5MHz EF amplifiers zee the zame mmpedance as if the
anterma slsment was present.

Commecinl-h-Configence
Fage a9
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Figure 1 Normal Configuration
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Figurs 2 Test Configuration
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Standard Communication Pty Ltd: Statement Regarding Build State 1

The MT410 and MT410G share the same antenna assembly. It comprises of a stainless steel wire
with a rigid plastic base support over approximately the lower third.

When stowed, the greatest angle introduced into the wire is where it leaves the plastic assembly.
Two modifications have been introduced to correct any curvature of the antenna previously present
after deployment:

a) The rigid plastic element has had a new feature introduced which supports the wire at its exit from
the plastic support. This overcomes any slight curvature introduced from the stowage of the antenna
at this point

b) The manufacture of stainless steel wire rope introduces residual stress into final the wire product.
In some cases this results in a natural curvature developing over time (where the wire is not under
tension such as in this antenna application). Subjecting the wire to industry standard wire
straightening processes relieves these residual stress and removes the tendency of the wire to
develop a curve [The wire straightening process typically applies a number bends, initially severe and
which then decay to nil as the wire is passed through it].
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