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ANNEX XIV. INADVERTENT ACTIVATION TEST
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ANNEX XV.

121.5 MHZ AUXILIARY RADIO-LOCATING DEVICE TRANSMITTER
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MAXIMUM TEMPERATURE
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ANNEX XVI. Peak Effective Radiated Power

(121.5 MHz Auxiliary Radio-Locating Device) Measurement

This document was provided by the manufacturer.
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Test Sample: EPIRB Report No.: S42FL2329
—
1.0 INTRODUCTION
1.1 SCOPE
nd The purpose of this findings letter is to present the findings and results
of antenna testing performed with reference to the COSPAS/SARSAT
N 1999 specification and RTCM 1997 specification.
R
1.2  APPLICANT
This findings letter has been prepared for SEIMAC Limited.
S
1.3  APPLICABILITY
All test procedures, limits, and results defined in this document apply to the
et SEIMAC Limited ProFind 406 unit, which shall be referred to herein as the
Equipment Under Test (EUT).
- The results contained in this report relate only to the item(s) tested.
This report does not imply product endorsement by NVLAP or the Canadian
— or US governments.
1.4 TEST SAMPLE DESCRIPTION
ad The test sample, provided for testing was the ProFind 406 EPIRB.
Product Type: Distress Beacons
t Serial Number: 26
Model Number: ProFind 406
- Frequency of operation: 126.6MHz and 406.028MHz
Cables: NA
- Power Requiréments: Internal battery pack
Peripheral Equipment: NA
- S42FL2329
MPB Technologies Inc. Page 3 of 10
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Test Sample: EPIRB Report No.: S42FL2329

1.5  GENERAL TEST CONDITIONS AND ASSUMPTIONS

The EUT was set up and exercised using the configurations, modes of
operation and arrangements defined in this report only. All inputs and
outputs to and from other equipment associated with the EUT were
adequately simulated.

Where relevant, the EUT was only tested using the monitoring methods
and test criteria defined in this report.

All testing, unless otherwise noted, was performed under the following
environmental conditions:

Temperature: 17 to 23 °C

Humidity: 45t0 75 %

Barometric Pressure: 68 to 106 kPa

MEASUREMENT UNCERTAINTY
The following measurement uncertainty with 95% confidence level was
calculated using the methods defined in NAMAS document NIS81: May 1994.

For Radiated E-Field Emissions

Frequency =+ 1x10-3 MHz
Amplitude =+25dB
S42FL2329
MPB Technologies Inc. Page 4 of 10
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Test Sample: EPIRB Report No.: S42FL2329
MEASUREMENT DATA
Accuracy + 2dB
G= 20 x log (f)-AF-29.79
AF at 406 MHz= 16.5= gain 5.8 AFc + AF P =Cos (90 x sine)
P Cos (0)
Raw Data
Raw Data Vertical Polarization of ProFind 406
Elevation/ 10° 20° 30° 40° 50°(45°)
Azimuth
0° 5.6 6 5.6 -0.4 -2.6
30° 5.6 6.2 5.8 0 -3.2
60° 4.8 6 5.8 0 -3
90° 5.2 6 5.4 -0.2 -2.8
120° 5.4 6 5.2 0 -2.4
150° 54 6 5 -0.2 -2.2
180° 52 <~ 56 5 0 -2.2
210° 4.2 5.6 52 0.4 -2
240° 4.6 5.8 5.2 0.2 -2.4
270° 4.6 5.6 5.4 0.2 -2.2
300° 46 5.4 56 0.4 -2.4
330° 5.6 5.8 5.4 0.2 -2.4
Path Loss -34.3 -34.7 -35.4 -36.5 -38
Antenna 5.88 4.88 3.78 1.38 -0.42
Gain
Cable loss -1.5 Raw Data
Horizontal Polarization
Elevation/ 10° 20° 30° 40° 50°(45°)
Azimuth
0° -13.6 -17.2 -11.2 -20.8 -25.2
30° -11 -28.2 -11.6 -18 -41.4
60° -11.6 -17.2 -14.8 -20.4 -27.8
90° -12.2 -20.6 -16 -20.6 -22.8
120° -11.6 -15.4 = -19.6 -23.2 - -21
150° -15 -17 -18 -21.4 -27.6
180° -16 -18.8 -18 -26 -23.8
210° -17 -30 -15 -21 -24.6
240° -13.4 -18.6 -17.4 -25.2 -29.2
270° -18.6 -23 -12.8 -24.6 -28.2
300° -21.6 -14 -13.6 -23.8 -21.2
330° -13.4 -14.6 -13 -27.6 -23.8
S42FL2329 ‘
MPB Technologies Inc. Page 5 of 10
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Test Sample: EPIRB

R

Azimuth [406.028 MHz Corrected Data for the Profind 406
Angle Elevation Angle (Degrees)
Degrees 10 20 30 40 45
0 35.57 37.34 38.81 36.26 37.34
30 35.62 37.52 39.00 36.69 36.72
60 34.82 37.34 38.96 36.66 36.93
90 35.20 37.33 38.55 36.46 37.16
120 35.41 37.35 38.33 36.64 37.58
150 35.36 37.34 38.14 36.45 37.73
180 35.15 36.94 38.14 36.63 37.75
210 34.15 36.92 38.36 37.05 37.94
240 34.59 37.14 38.34 36.83 37.53
270 34.54 36.93 38.59 36.83 37.73
300 34.53 36.77 38.77 37.04 37.58
330 35.58 37.16 38.58 36.83 37.55
121.6 MHz
Beacon (RAW DATA)
Elevation Elevation
Vertical Horizontal
Azimuth 9 deg 9 deg
Angle 78 cm 78 cm
0’ -12.0 -39.8
30° -12.0 -40.8
60° -12.0 -41.2
90° -12.2 -41.8
120° -12.0 -42.0
150° -12.2 -43.0
180° -12.4 -43.0
210° -12.2 -43.4
240° -12.4 -41.8
270° -12.2 -41.2
300° -12.0 -40.4
330° -12.0 -40.4
Path Loss -28.2 -28.2
Cable Loss -0.75 -0.75
Antennae -0.82 -0.82
Gain
S42FL.2329
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Test Sample: EPIRB ' Report No.: S42FL2329
-
- 121.6 MHz Radiated Power Out
(Corrected Data)
Azimuth Radiated Power
b Angle | Vertical Horizontal
(Degrees) 9 deg 9 deg
0 17.77 -10.03
ot 30 17.77 -11.03
60 17.77 -11.43
90 17.57 -12.03
- 120 17.77 -12.23
150 17.57 -13.23
180 17.37 -13.23
- 210 17.57 -13.63
240 17.37 -12.03
270 17.57 -11.43
300 17.77 -10.63
T 330 17.77 -10.63
— ADDITIONAL ANTENNA DATA IN APPENDIX B
3.0 TESTFACILITY
— LOCATION
The EUT was tested at the Electronics Test Centre, located in Kanata,
Ontario, Canada.
GROUNDING PLAN
- 406 MHz Test
The EUT was located on a 2.5 meter circular ground plane 75 cm above
the open field test sight ground plane according to the client’s
- specifications.
121.6 MHz Test
- The EUT was located in a 2 meter metallic turntable, which is flush
mounted on a 12 meter by 20 meter rectangular ground plane according
’ to the client’s specifications.
POWER
The EUT was powered via an on board battery pack.
— S42FL2329
MPB Technologies Inc. Page 7 of 10
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Test Sample: EPIRB Report No.: S42FL2329

EPIRB Antenna Measurement Setup

406 MHz EPIRB Setup

& N\
N 5 meters 4
o l
1 I /N
EPIRB 75cm
I T L
Turntabie l
IME
121.6 MHz EPIRB Setup
< N
5 meters 7
d ,
] | l
EPIRB
——-é———-ﬁ .
turntable /77;7
IME
S42FL2329
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Test Sample: EPIRB Report No.: S42FL2329

4.0 TEST EQUIPMENT

The following equipment was utilized for this procedure. All measurement
devices are calibrated annually, traceable to NIST. Please refer to Appendix A
for calibration data.

t

a) Spectrum Analyzer
c) Power Isolation Transformers
d) Biconilog antenna (25 MHz to 2 GHz)
e) Antenna mast positioner, and controller
f) Flush-mounted turntable, and controller
S42F1.2329
MPB Technologies Inc. Page 9 of 10
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Test Sample: EPIRB Report No.: S42FL2329

APPENDIX A
EPIRB

Information Supplied by Client

S42FL2329
MPB Technologies Inc. Page 10 of 10
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Test Sample: EPIRB Report No.: S42FL2329

APPENDIX B

TEST EQUIPMENT and CALIBRATION REPORT

- ELECTRONICS
TEST CENTRE

MPB TECHNOLOGIES INC.

Equipment used in test EPIRB - EPIRB (DAN2329)
~— 2831 analyzer Spectrum Advantest R4136 71220067 Dec 31, 1999 Dec 31, 2000
Analyzer
4281 antenna Biconilog Antenna Antenna LPB-2520/A 1048 Dec 28, 1999 Dec 28, 2000
— Research
4527 Site 9 Display PC /Monitor hrv-1024 209k100479 Monitored Monitored
— 4828 OATS Open Area Test -MPBT Oct 07, 2000 Oct 07, 2001
Site
_ C:\Equipment Lists\DAN2329\EPIRB\EPIRB - EPIRB (Sep 22, 2000 - 09-24-26 AM).doc
ANTENNA RESEARCH INFORMATION
FOLLOWING PAGES
— S42FL2329
MPB Technologies Inc. Page 11 of 10
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ANNEX XVII. HUMIDITY

S ARMY, FORT HUACHUCA, ARIZONA

WSMR ELECTRONIC PROVING GROUND, U »

MANU: SEIMAC MODEL NO: PROFIND 406 S IAL NO: 2923 ¥e

BEACON CERTIFICATION TEST RESULTS - /¢'37~ ey ds £y ﬂ//wﬂ’“ cHI<

MEASUREMENT DATE" 12 Sep 2000 TIME: 14: 54:28 /%ﬁ/

TESTED BY: APPROVED BY: W

SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMMENTS

Nominal transmitted frequency 406.028 +.001 406.027738 MHz passed

Short term frequency stability < 2.0E-9 5.82E-10 passed

Medium term: mean slope < 1.0E-9 +1.36E-10 /min passed
residual deviation < 3.0E-S 2.65E-10 passed
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.. WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA Y
_MANU: SEIMAC MODEL NO: PROFIND 406 SERIAL NO: 02923 3¢

. BEACON CERTIFICATION TEST RESULTS - ST Hmi0r T FLriersess cHer<

' MEASUREMENT DATE: 12 Sep 2000 : 14:35:10 /g
. ;.
TESTED BY: // : / APPROVED BY: a7 ,&/)/LMJ%TA_,
77 /

SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMMENTS
Tx ouput power level 3.15 TO 7.93 ’ 4.53 W passed
Tx ouput power level 3.15 TO 7.93 4.53 W passed
Tx ouput power level 3.15 TO 7.93 4.52 W passed
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: SEIMAC MODEL NO: PROFIND 406 SERIAL NO: 02923 5<”/ _
BEACON CERTIFICATION TEST RESULTS - f2S7 Aomid.ry friteness A

MEASUREMENT DATE: 12 Sep 2000, TIME: 14:55:35
“~TESTED BY: 42Q%<?' ,&5;{/ APPROVED BY: /éi;;z,léénn¢wuuax¢,
/

pd

~BEACON DIGITAL MESSAGE VERIFICATION

~3YNCHRONIZATION BIT #: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

e e et e e e o - = - = - s e = o = = e e - 4= = e - e e b Mm ew M e e mm em e e e e - we emEm e m m As om oM em s e mom SRS S

Should be: 1
- Decoded: 1

*x%% BIT SYNCHRONIZATION OK ***

. FRAME SYNCHRONIZATION BIT #: 16 17 18 19 20 21 22 23 24
Should be: o 0 01 0 1 1 1 1
Decoded: o 0 0 1 0 1 1 1 1

***% FRAME SYNCHONIZATION OK ***

MESSAGE TYPE: SHORT MESSAGE (bit 25 = 0)

__ DIGITAL MESSAGE IN HEXADECIMAL: A DCDO00O0O0CA40O0 4 01254182

BEACON BCH CODE VERIFICATION

BCH CODE BIT #: 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06

Should be: 0 0 1 O
Decoded: 0 0 1 O

- *%% BCH CODE OK ***

A-XVII-3
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ANNEX XVIIl. ORIENTATION TEST

VERTICAL

WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: SEIMAC MODEL NO: PROFIND 406 SBRIAL NO:029

BEACON CERTIFICATION TEST RESULTS - o/2/8r= 7RV /87 royi- vees
MEASUREMENT DATE: 20 Jul 2000  TIME: 06:20:30

4

TESTED BY: m APPROVED BY: @94/ W

BEACON DIGITAL MESSAGE VERIFICATION

SYNCHRONIZATION BIT #: 1 2 3 4 5 6 7 8 9 1011 12 13 14 15

Should be: 1 1 1 1.1 1 1 1 1 11 1 1 1 1
Decoded: 1 1 1 1

x*x% BIT SYNCHRONIZATION OK ***

FRAME SYNCHRONIZATION BIT #: 16 17 18 19 20 21 22 23 24

Should be:
Decoded:

x** FRAME SYNCHONIZATION OK ***

MESSAGE TYPE: SHORT MESSAGE (bit 25 = 0)

DIGITAL MESSAGE IN HEXADECIMAL: A D CD 00000C40401254182

BEACON BCH CODE VERIFICATION

BCH CODE BIT #: 86 87 8889 90 91 92 93 .94 95 96 97 98 99 00 01 02 03 04 05 06

Should be: 0 0 1 0
Decoded: 0 0 1 0

***x BCH CODE OK **x

A-XVIII-1



WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: SEIMAC MODEL NO: PROFIND 406 SERIAL NO: 029
BEACON CERTIFICATION TEST RESULTS - g/7/e~7# TR ges T - s

f
MEASUREMENT DATE: 20 Jul 2000 , TIME: 06:28:20 /g )
TESTED BY: % = APPROVED BY: éa_ ,&/)’M!A«QJX/
Z - /

SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMMENTS

Nominal transmitted frequency 406.028 +.001 406.028104 MHz passed
Short term frequency stability < 2.0E-9 4.06E-10 passed
Medium term: mean slope < 1.0E-9 -1.02E-10 /min passed

residual deviation < 3.0E-9 7.37E-10 passed
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: SEIMAC MODEL NO: PROFIND 406 SERIAL NO: 029
BEACON CERTIFICATION TEST RESULTS - &2 «~742 779 2T

MEASUREMENT DATE: 20 Jul 2000  TIME: 06:29:55 /g M
: . .
TESTED BYS—f / A M - approvED BY: [ LN S
[ 4 [

o

SPECIFICATIONS TESTED LIMITS - RESULTS UNITS COMMENTS

Tx ouput power level 3.15 TO 7.93 4.%4 W passed
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HORIZONTAL

 WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA

MANG: SEIMAC MODEL NO: PROFIND 406 SERIAL NO: 029 _

BEACON CERTIFICATION TEST RESULTS - (12re~7/27 rond 7en’"  -fHoPlZ
MEASUREMENT DATE: 14 SEP 2000 TIME: 06:02:31

TESTED BY: M/ APPROVED BY: /gm (BW

pd

BEACON DIGITAL MESSAGE VEﬁ;;ICATIONb

SYNCHRONIZATION BIT #: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Should be: 1 1 1 1 1 1 1 1 1 11 1 1 1 1
Decoded: 1 1 1 1 1 1 1

*** BIT SYNCHRONIZATION OK *%x

FRAME SYNCHRONIZATION BIT #: 16 17 18 19 20 21 22 23 24

Should be: 0 0
Decoded: 0 0

*** FRAME SYNCHONIZATION QK ***

MESSAGE TYPE: SHORT MESSAGE (bit 25 = 0)

DIGITAL MESSAGE IN HEXADECIMAL: ADCDO OO0 O0O0C40401254182

BEACON BCH CODE VERIFICATION

BCH CODE BIT #: 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06

Should be: 0 0
Deccded: 0 0 1 0 ©

*** BCH CODE OK **=*
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ey

WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: SEIMAC MODEL NO: PROFIND 406 SERIAL NO: 029
BEACON CERTIFICATION TEST RESULTS - AL/~ 7A770+" — po2) 2

MEASUREMENT DATE: 14 SEP 2000 = TIME: 06:06:31
TESTED BY: W? APPROVED BY: /%/ ,ga/nmw,u,
7 :
SPECIFICATIONS TESTED LIMITS RESULTS UNITS coMM
Tx ouput power level , 3.15 TO 7.93 4.31 W pas
Tx ouput power level 3.15 TO 7.93 4.30 W pas
Tx ouput power level 3.15 TO 7.93 4.30 w pas
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT EUACHUCA, ARIZONA
MANU: SEIMAC MODEL NO: PROPIND 406 SERIAL NO: 029
BEACON CERTIFICATION TEST RESULTS - p,&/c~7H 7wy </ - ptor2:2

MEASUREMENT DATE: 20 Jul 2000  TIME: 06:08:56 6 .
— T A BZVA—"=' APPROVED BY: CPQ/ Z?M/WW(/WL
[

SPECIFICATIONS TESTED ZIMITS RESULTS UNITS COMMENTS

Nominal transmitted freguency 455.028 +.0C1 ¢06.228182 MEz passed
Shcrot term frequency stadility < 2.0E-5 4£.37E-2C passed
Mecdium term: mean slcrpe < 1.0E-9 -1.882-09 /min tailed

resicaa. devianisn < 3.(E-8 7.73E-1C passed
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UPSIDE DOWN

WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: SEIMAC MODEL NO: PROFIND 406 "SERIAL NO:029-
BEACON CERTIFICATION TEST RESULTS - 0,2 /¢~ 74 770~ yos5,0e o+

MEASUREMENT DATE: 20 Jul 2000 TIME: 07:02:31 fg .
TESTED BY: approveD BY: [[OfQ /gﬂ Purlo
: /

BEACON DIGITAL MESSAGE VEé§;ICATION

SYNCHRONIZATION BIT #: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Should be: 1 1
Decoded: 1 1 1 1

*%%* BIT SYNCHRONIZATION OK **=*

FRAME SYNCHRONIZATION BIT #: 16 17 18 19 20 21 22 23 24

Should be: ‘000 1 0 1 1 1 1
Decoded: 0

*** FRAME SYNCHONIZATION OK ***

MESSAGE TYPE: SHORT MESSAGE (bit 25 = 0)

DIGITAL MESSAGE IN HEXADECIMAL: ADCDO00000C40401254182

BEACON BCH CODE VERIFICATION

BCH CODE BIT #: 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06

Should be: ¢ 0 1 0 0 1
Decoded: 0 ¢ 1 0 0 1

*x* BCH CODE OK *#*=*
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: SEIMAC MODEL NO: PROFIND 406 SERIAL NO: 029
BEACON CERTIFICATION TRST RESULTS - g/2/cr~777 710 esT L vAS ae Hy Ao

MEASUREMENT DATE: 14 SEP 2000 TIME: 06:56:03 ,
TESTED B!;CM_. APPROVED BY: /ﬁa %M/ZW-M
]

7

SPECIFICATIONS TESTED LIMITS RESULTS ONITS COMMENTS
Nominal transmitted frequency 406.028 +.001 406.027738 MHz passed
Short term frequency stability < 2.0E-9 5.32E-10 passed
Medium term: mean slope < 1.0E-9 +8.28E-11 /min passed

residual deviation < 3.0E-9 2.25E-10 passed
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: SEIMAC MODEL NO: PROFIND ‘406 SERIAL NO: 029 =7 OFf %“
BEACON CERTIFICATION TEST RESULTS - QR1emTATICL g, pe oo

MEASUREMENT DATE: 20 Jul 2000  TIME: 07:00:5S ig
TESTED BYS—F / A W APPROVED BY: fQ/ &/VZV’LWL
[~ 4 7 / { -

SPECIFICATIONS TESTED ' LIMITS RESULTS UNITS COMMENTS
Tx ouput power level 3.15 TO 7.93 4.53 w passed
Tx ouput power level 3.15 TO 7.93 4.51 W passed

3.1%5 TO 7.93 4.50 W passed

Tx ouput power level
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RETURN TO VERTICAL

WSMR ELECTRONIC PROVING GROUND, US Amnr FORT HUACHUCA, ARIZONA
MANU: SEIMAC MODEL NO: PROFIND 406 SERIAL NO: 029

BEACON czn-r::ncmron TEST RESULTS - OO wPTH T [ESTT P e~ O e T
2; 20 Jul 2000 TIMB: 07:20:35

TESTED BY: 7z

/ APPROVED BY: /gfa/ !,ga/z/mw/au.

SYNCHRONIZATION BIT #: 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15

Should be: 1 1 1
Decoded: 1 1 1

xx%x BIT SYNCHRONIZATION OK ***

FRAME SYNCHRONIZATION BIT #: 16 17 18 19 20 21 22 23 24
Should be: o 0 0 1 o 1 1 1 1
Decoded: o 0o 0o 1 o 1 1 1 1

*** FRAME SYNCHONIZATION OK ***

MESSAGE TYPZ: SHORT MESSAGE (bit 25 = 0)

DIGITAL MESSAGE IN HEXADECIMAL: ADCDOOOOO440401 0 OAA D9 A

BEACON BCH CODE VERIFICATION

BCH CODE BIT #: 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06

Should be: o o 0 0 .0 0 O o 1 o0 1 © 1 0 1
Decoded: O 0 0 0 0

x%% BCH CODE OK ***
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
MANU: SEIMAC MODEL NO: PROFIND 406 SERIAL NO: 029
BEACON CERTIFICATION TEST RESULTS - O&/e~7rp7rds’ 7w 7 - eV~ T8 s/ 7

MEASUREMENT DATE: 20 Jul 2000  TIME: 07:08:37
TESTED BY: .4/// 7/; APPROVED BY: /%a/- W
Z /

SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMMENTS
Nominal transmitted frequency 405.028 +.001 406.028109 MHz passed
Short term frequency stability < 2.0E-3 « 4.58E-10 ) passed
Medium term: mean slope < 1.0E-9 -1.37E-10 /min passed
residual deviation < 3.0E-9 7.02E-10 passed
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WSMR ELECTRONIC PROVING GROUND, US ARMY, FORT HUACHUCA, ARIZONA
. MANU: SEIMAC MODEL NO: PROFIND 406... SERIAL NO: 029 _
BEACON CERTIFICATION TRST RESULTS - QZ/cm 7ATAY 7B go7vcr~ 70 R

MEASUREMENT DATE: 20 Jul 2000 TIME: 07:15:53 . /g
I 5 .
TESTED BYS—pofrsrfm [ / APPROVED BY: cPQ/ W
[y 4

SPECIFICATIONS TESTED LIMITS RESULTS UNITS COMMENTS
Tx ouput power level 3.15 TG 7.93 4.51 W passed
Tx ouput power level 3.15 TO 7.93 4.53 W passed
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APPENDIX C. PHASE MODULATION FAILURE

This document was provided by the manufacturer.
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Technical Report — TR-419-99-013 V1.1
Oct 30, 2000
Phase Modulation Failure

Revision History Date Change
Initial Release V1.0 Sept 22,2000
Release V1.1 Oct 30, 2000 Added Addendum section

During certification testing the ProFind 406 EPIRB failed the phase modulation test at
low temperatures. An investigation was carried out to determine the cause of this failure.

1. Phase Modulation Circuit
Phase modulation in the ProFind 406 is achieved by injecting an offset current into the

feedback loop of the phase-lock-loop (PLL) circuit. A simplified schematic diagram for
the circuit is shown in Figure 1.

MCU
R27
MOD-406A N A A
475K __MOD-406
R26
MOD-406B AAN
RT1
475K R14 THERMO1 PLL
c32 392K o
330pF » t
. R11
o d MODA40ETC . A A PHASE-
R12
475K

F

Figure 1. Phase Modulation Circuit



2. Theory of Operation

Digital signals MOD-4064 and MOD-406B from the micro-controller (MCU) are set to

one of three different state to achieve the different levels of modulation:

a) During un-modulated carrier (zero phase modulation), MOD-4064 is set high and
MOD-406B is set low.

b) For +1.1 radian phase modulation both MOD-4064 and MOD-406A4 are set high.

c) For-1.1 radian phase modulation both MOD-4064 and MOD-406A4 are set low.

Signal MOD-406 is a summing point whose nominal voltage will be one of three levels
depending on the modulation state (+1.1, 0, or —1.1 radians). Capacitor C32 controls the
rise and fall time of the modulation signal.

Resistor R14 in parallel with thermistor RT1 and series resistor R12 provide a voltage
divider network whose output signal MOD-406-TC. The current through resistor R11 is
proportional to the voltage at MOD-406-TC and is used to phase modulate the PLL.
The sensitivity of the modulation input signal PHASE-MOD-IN is temperature
dependent. It is less sensitive at high temperatures. To compensate for this effect,
thermistor RT1 is used to increase the modulation current signal into the PLL. The
overall effect is to have a relatively constant phase modulation of the PLL over the
operating temperature range.

3. Cause of Failure

The circuit described above has been used in several ARGOS transmitter circuits which
have a similar phase modulation specifications. Some minor changes were required to
adapt the design for the ProFind 406 because of different operating voltages.

During the development and in-house testing, the test engineer found that the phase
modulation level measurements were too low (by about 0.1 radians). To increase the
modulation he increased the value of R12 from 375K to 475k. This increased the
modulation level but he also inadvertently changed the temperature characteristic of the
compensating circuit.

The circuit was tested after the resistor value was changed but due to a malfunctioning
test chamber, the circuit was only tested over a temperature range of -20°C to +55°C. If
the circuit had been tested over the complete temperature range it would have shown that
the modulation levels were too high at low temperatures.

As a result of this investigation we found that the in-house test measurements were
performed with an uncalibrated instrument which gave readings which were low by about
0.1 radians. The assumption that the modulation level needed to be increased was false.
Changing the resistor value increased the modulation level unnecessarily and caused the
circuit to exceed the modulation specifications at low temperature. Unfortunately this was
not tested sufficiently prior to certification testing.



4. Modulation Symmetry

More detailed in-house testing on separate test units has confirmed the findings at Fort
Huachuca. The test results not only indicate that the average modulation levels are too
high, but that there is a small offset between the positive modulation level and the
negative modulation level. This is caused by the fact that the phase detector response is
not quite symmetrical about its operating point. It is slightly more sensitive in the positive
direction than the negative direction.

This asymmetry can be corrected by changing the relative values of R26 and R27. The
optimum values for R26 and R27 are being evaluated presently.

5. Recommendations

Changing the resistor value R12 should bring the phase modulation with the specified
limits. Further testing is recommended to determine the optimum value to minimize the
variation with temperature.

It is also recommended that the values of R26 and R27 be changed slightly to make the

positive and negative levels more symmetrical which would provide more head room for
unit to unit variation.

Addendum

Further investigation found that the following component values should be changed:

Component Changed from | Changed to
R26 475K No change
R27 475K 500K
R12 402K 475K
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