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. SCOPE

This docurnent contains the test results of the environmental tests perfformed by Halleria GG
on the TELLUSART MKII Search and Rescue Transponder manufactured by Halleria CC.
The tests were performed according to the procedures as set out in [Ref 1]. The objective of
this document is 1o conscfidate (he results of all the environmental tests required 1o qualify
the TELLUSART MKII design for EU Type Approvat under the Marine Equipment Directive.

2, APPLICABLE DOCUMENTS

{Ref. 1] Environmental Test Procedure For The TELLUSART PHOZ00-010-1
Search And Rescue Transponder .

[Ref. 2] Acceptance Test Procedure for BART Electromic PHO200-009-1
Assembly Type 3A

[Ref. 3] Iniemational Standard for GMDSS Pat1: Radar CEVIEC 1097-1
Transponder — Marine Search and Rescue {SART) —
Operational and performance reguirements, methods of
" testing and required test resulis,

[Ref. 4] International Standard for Maritime navigation and radio CEIIEC 8945
communicalion equipment and systems — General
requiremenls - Methods of testing and required test
results

4. TEST REQUIREMENTS

All the efwvironmental tests were carried out in accordance with the procedures detailed in
docurnent [Ref. 1] Environmental Test Procedure For The TELLUSART Search And Rescue
Transponder Doc. No. PHO200-010-1

3.1 Test Sequence

The test sequence as specified in Table 1 of |Ref 1] was not followed. The sequence in
[Ref 1] was determined by scheduling the tests according to ime and effon required. The
sequence therefore slarted with the lest that involved the least time and effart, This meant
that if any failure was experienced during one of the tests in the sequence, the amount of
re-testing would have been kepl 1o 3 minimum.

However, no procedure of any required tesl is dependent on ihe procedure of another.
Therefore, the test sequence does not have any affect on the envirpnmenta! test results.

The gualification testing was carried gut in accordance with the sequance in Table 1 of this
document.
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Table 1: Qualification Test Sequence

Sequence Test Description Test Reference Resuit sheet to be
Nurmber Number completed
1 Acceptance Tesl PHO200-010-1/001 | PHO200-001-1 Page 26
2 Low Temp Slorage/Oper —20 °C PHO200-010-1/002 | PHO200-009-1 Page 8
Low Termnp Storege/Oper +25 °C FHO200-010-1/003 y PHO200-005-1 Pape 8
3 Dry Hezl Cycle +85°C PHOZ200-010-1/004 | PHO200-008-1 Page 8
Dry Heal Cycle +25 °C PHO200-010-1/005 | PHO200-009-1 Page 8
4 Radiated Emissions Mane MNone
5 Efectrostatic Discharge PHO200-G10-1/008 | PHOZQ0-005-1 Page 8
5 Radiated Interference Hong Mone
7 Acceplance Test PHCO200-010-1/007 | PHO200-001-1 Page 26
8 20m Drop inte Vyater PHOZ0O-010-1/008 | PHOR200-008-1 Page 8

for unit {

] 20m Drop into Water PHO200-010-1/009 | PHO200-002-1 Page 8
for unit 2
10 Acceptance Tesl PHO200-010-1/010 | PHO200-001-1 Page 26
far unit 1
11. Acceptance Tesl PHQ20Q-010-1/011 PHQ200-001-1 Page 26

for unit 2

3.2 TestlItems

[Ref 1] states the requirement that two TELLUSART units should be subjected to the

qualification tests.

Due to lhe stabilily of the original design and judging further by the exient {littie) of the re-
design, it was agresd that initially onty ong unit would be subjected 1o the gqualification 1ests.

If however, during any qualification test, the test result would vary considerably from the
expected result, then the test would have been repeated on a second unit.

The temperature and EMC qualification tests were done on the TELLUSART unit with senal

number 00701,

[t was decided to keep unit 30701 as a reference unit because it passed the temperature
and EMC gualification lests. Qn that basis, and through the fact that the Drop Test only
gualifizs the mechanical soundness of the design, it was furlher decided not to risk the
elecirical functionalily of Unit 00701 by also subjecling it fo the drop test.

Units 40541 and 40542 were subjected to the Drop Test.

COMMERICAL CONFIDENTIAL
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3.3 Environmental Test Results
1.3.1 Test1 - Acceptance Test Resulls

3.3.1.1 Test Reference Number
Test Referance Number = PHO200-010-1/001 - See allached resull sheet.

3.3.1.2 Comment

Mg failures detected during Acceptance Test
3.3.2 Test2 - Low Temparature Storage/Operation Test Rasulis

3.3.2.1 Test Reference Number

Test Reference Number = PHO20D-(10-1/002 - See attached rasult sheet for test done at -
20 deg C.

Test Reference Number = PHO200-010-1/003 - See attached result sheet for lest done at
25 deg C,

3.3.2.2 Comment

The Transmit Fulse paramelers were measured at +25 deg © but were not measured at —20
deg C due to the unavailability of the Pulse Power meler. The requirement to do this
measurement as well was deemed 10 be nol crilical at —20 deg C as any variation in lhe
Transmit Pulse parameters would have {ransiated into a change in the reading of the
Average Power Meter andior the picture of the pulse spectram on the Spectrum Analyser.

Mo failures detected during Low Temperature Storage/Operation Test
3.3.3 Test 3 - Dry Heat Cycle Test Resulis

3.3.3.1 Test Referance Number

Test Reference Number = PHO200-010-1/004 - See allached result sheet for test done at -
20 deg C.

Tesi Reference Number = PHO20G-010-1/005 - See allached result sheet for test done at
25 deg C.

3.2.3.2 Comment

The Transmit Pulse parameters were measured at +25 deg C but were not measured at +65
deg C due to the unavailability of the Pulse Power meter. The requirement to do this
measurement as well was deemed to be not crilical al +8% deg C as any variation in the
Transmit Pulse parameters would have translated into a change in the reading of the
Average Fower Meter andfor the picture of the pulse spectrum on the Spectrum Analyser.
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The initial setting of the temperature compensation to mediurmn was inadequate such that the
TELLUSART did not meet its temperature requirement. The temperature compensation
selting was then changed to maximum.

Mo furlher failures was detected during Dry Heat Cycle Test.
3.34 Test 4 - Radiated Emissions Test Results

3.3.41 Test Reference Number

None

3.31.4.2 Comment

Mo failures detected during Radiated Emissions Test, See attached rEchrl from the
Houwteq EMC facility Doc Mo, 8302-08-89, Page 10.

3.3.5 Test § - Electrostatic Discharge Test Results

3.3.5.1 Test Reference Number

Test Reference Number = PHQ200-010-1/006 - See attached result sheet for post
Electrostatic Discharge Test TELLUSART functional ATF,

3.3.5.2 Comment

Mo failures delected during Electrostatic Discharge Test. See attached report from the
Houwteq EMO facility Doc No. 2302-05-98, Page 21.

3.6 Test& - Radiated Interference Test Results

3.3.6.1 Test Reference Number

Mane

31.3.6.2 Comment

InHially the TELLUSART unit was found o be sensitive to radiated RF over a wide
freguency range. The unit was also more sensitive to vertically polansed RF signals. The
following changes had fo be made to 1he unit in order to pass the radiated susceplibility test.

iy Commen mode and differential mode bypassing capacitors were added at the terminals
where the battery supply is brought on to the PCB. {The ballery wires act as an antenna to
pick up RF interference. This action had the most drastic effect on improving the
susceptibilily.)

i} Additional bypassing capacitors (combination of smatl and larger value capacitor) were
added on 1he LNA's gate and drain supply lines to be abte to suppress RF -"noise”™ over a
wider bandwidth. {After action (i) the only susceplibility problem still existed around 400
MHz. By adding a smaller capacitor to lhe LNA power lines, it was possible to suppress this
problem as well )
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i} Filting sonductive tape at the junction where the antenna protrudes out of the
TELLUSART "can” enclosure to increase shielding and to enable curmrent flow on the outside
surface of the TELLUSART structure for any RF induced current. {This was done to improve
lhe overall shielding and proper grounding of the TELLUSART eiectronic and enclosure
assembly. It was found thal self-triggering sumetimes experisnced during manufacturing
was much less with 1he added shielding than without it.)

No further failures were detected during the Radialed Inleferance Test. See attached
report from the Houwleq EMC facility Doc No. 9302-08-98, Page 18

3.3.7 Test 7 - Acceptance Test Results

3.3.71 Test Reference Number
Test Reference Number = PHO200-010-1/007 - See attached result sheet,

3.3.7.2 Comment

Na failures detected during Acceptance Test
3.3.8 Test8 - 20m Drop into Water Test Results (First TELILUSART Unit}

3.3.81 Test Reference Number

Test Reference Number = PHO200-010-1/008 - See attached result sheet for post 20m
Drop into Water Test TELLUSART functional ATP.

3.3.8.2 Comment

Each unit was dropped three times (sach major axis orientation} fram a height of 20 meter
into water.

Mo failuwi-s detected during 20m Drop into Water Test on the first TELLUSART unit
3.1.9 Test - 20m Drop inte Water Test Results {Second TELLUSART Unit)
1.2.91 Test Reference Number

Test Reference Number = PHQ200-010-1/009 - See allached resuit sheet for pesl 20m

Drop inte Water Test TELLUSART funclional ATP.

3.3.9.2 Comment
Na failures detedted dudng 20m D_rup into Water Test on the second TELLUSART unit

3.3.10 Test 10 - Final Acceptance Test Results [First TELLUSART Unit)

31.310.1 Test Reference Number
Test Reference Number = PHO200-010-1/010 - See sllached result sheet.
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3.2.10.2 Comment
No failures detecled during Final Acceptance Test

3311 Test 11 - Final Acceptance Test Results {Second TELLUSART Unit)

3.3.11.1 Test Reference Number
Test Reference Number = PHO200-010-1/011 - See attached resull sheet,

3.3.11.2 Comment

Mo failures detected during Final Acceplance Test

4. CONCLUSION

The oniy failure experienced during the re-quafification of the partly re-develtoped
TELLUSART system was during the Radiated Susceptibility Tesls. After adding extra
fitering on the internal DC power distribution lines and adding conductive tape to electrically
connect the waveguide anenna to the housing of the Electronic Assembiy (see Para
3.3.6.2), the Radiated Susceptibility Tests were conducted on the unit again. This time
wilhout any failure.

At this point of the qualificalion process the temperature tests have been completed.
Careful consideration was given to the changes made to the syslem and in particular to
whether it would have any effect to 1he functionality of a TELLUSART unit when it is
subjecied to high and low lemperatures. bt was conciuded that since the TELLUSART unit
i5 battery operated and therefore the internal DC voltage distribution Hnes would not carry
any PSU induced voltage ripple, that the extra fillering to prevent the RF interference would
have no effect on the unit's functionality al lemperature. The results of the temperature
qualification were therefore judged as not affecled and that part of the gqualificalion was thus
regarded as complete,

&
Based orf the allached test result sheets it is 2ccepted that the TELLUSART MK system
design has been successfully re-qualified in accordance with the gualification requirements
of the TELLUSART as agreed between the TELLUSART manufacturer and the
TELLUSART re-development systems engineer,
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APPENDIX [: TEST RESULT SHEET: TELLUSART

Date: %g}sh{.-:rcl
Tests Performed By: ¢ % KE#NT_?_

Signature ‘E) '}{w

Tests Checked By QA: D= {_“p_ogﬂj—

Signature %’,

Taat Raf. No. PH U200 ~0{0 ~ I/L’JDI

Fraguency Supply Current Transmit Power Receive Sensitivity
Range mA) {dBm) {dBm)
{GHz) fintarrogare = 9.35 GHz At finterrogate [GHZ)
Serial | faaniow |Faaptigh Rxgg; Stdﬁl:g Txmt Target > 26 Target < -50
Number ({>9.14,<|({>9.50, | (< 38} | {<-68) |{<120)| 0O° 80° | 180° | 270~ | 9.20 | 9.35 | 9.50
9.20) | »9.56)

Carzot [9th 1955 | 4o | 75 | NP (272 | 28 0|40, 42|00

L E

554|550 -5',3’_3

Ld
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TEMPERATURE TESTS RESULT SHEET

TEST REFERENCE - PARAGRAPH 3.4.3.1

LocaTioN Jg.¢ f:?u want
DATE: FROM ,235;/5’1 ¢ TO _}’f{/‘ﬂ{‘?‘?

SYSTEM SN _ D7 0

Previous Test the Test terns Have Lindergone p H-D 20 - oo

Resulls of Qperalional Tesls (See Operational Test Result Sheet for Detailed Results)
3.4.22.1 Dry Heat Cycla

During Test Operation (+65 °C )(Tellusarl Acceptance Test (Ref 3)) /J HSS

Test Ref. No. PHOZ00-010-1/004

Post Test Operalion (Teliusart Acceptance Test (Ref 3)) }9 s

Test Ref. No.  PHO200-010-1/005

3.4.3.2.2 Low Temperature Storage/Operation

During Test Operaﬂiun (- 20 °C) (Tellusart Acceptance Test (Ref 3 P HSS

Test Ref. No. PH0200-010-1/052

Post Test Operation (Tellusart Acceptance Test {Ref 33) p K155

n Test Ref. No. PHO200-010-1/003

Remarks On compietion of the lermperature tests on the unit with Serial No. OO0l the lest results were

analysed and found to be well within specification. On account of this it was decided not 1o do a
temperature test on the second unit as wall.

Initial Failure Analysis e arted s . Lo
Aalaciad [ Ser. Vee: PH 0200 - ovp—y Ppaniox H ) Tha grdle-
Fo et R p-éral}cr*:rta-b-k&_ Wecfiohinn mn forafpratans

Sign Off T At llascuyy do-oellel dwiothitio, ferng, Contpivrnfin,

Canducted by: '-'Wmd; Date:
& 25

COMMERICAL CONFIDENTIAL



DOCUMENT No.PHO200-010-1 COMMERCIAL CONFIDENTIAL PAGE 11 QF 14

A Represaentative: Q"%ﬁ\) Date: '1"/ ?[/ "?‘?r

l'--_'_ ’
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APPENDIX A: TEST RESULT SHEET: TELLUSART
Date; ?) 0/5—/ ??
Serial Number 007 0|
Tests Performed By: T % - Keg e
Signature W{n Al P
Tests Checked By QA: "D & fFanc—
Signature %B’Zl
Test Ref. No. pﬁogmomm;sf—{/oﬂl .
Reference Test Condition Allowed Result | Pass/Fail
Paragraph Range
3.31 Supply Current Recaive {< 45) 2 P
(mA) Standby (< 80) 73 I
| Transmit (< 125) il {
332 |Frequency Range |+-3dB-low  [(>9.14.<9.20) | 9 ;44 !
(GHz) F-3dB-High  |(> 9.50, <9.56) | q og; {
T
333 |Transmit Pulse Peak Power (28 dBm
N A Toat a'r\.?,j Power Var +- 2 dB
done o Fyoec. [Pulse Width 100 +5- 5 uS
Rise Time <250 nS
Fail Time =850 nS
334 |Receive Sensitivity |9.20 GHz <-50 dBm -5% 2 £
(dBm) 9.35 GHz <-50 dBm ~55 3 P
9.50GHz  |<-50 dBm —stom | [
3.35 Transmit Power o° >+28 dBm iﬁf oy P
(dBm) 90° >+26 dBm o0 |
180° >»26dBm  |'2¢ 35| P
270° >+26 dBm wwos| P
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APPENDIX A: TEST RESULT SHEET: TELLUSART
Date: 3 o / & / ?4;(
Serial Number 0070
Tests Performad By: — 71 Vo q,,v=
Signature W
Tests Checked By QA: ). £ [Frps 7
Signature ﬁﬁ_‘)'m
p——
Test Ref. No. pHDf;lqu ~010 '-J’/B'DE_ )
Reference Test Condition Allowed Result | PassiFail
Paragraph Range
331  |Supply Current Receive (< 45) 40,3 £
(mA} Standby (< 80) Th g £
Transmit (< 125) 1P D f
332 [Frequency Range |1-3dB-Low  [(>8.14,<920) | g t7 | [
(G¥iz) £3dB-High (> 9.50,<9.56) | 9 522 | f
3.3.3 |Transmit Pulse Peak Power |28 dBm L 22 K
Power Var +- 2 dB {, 44 (’
. Pulse Width  |100 +£ 5 uS erp .y {
Rise Time <250 nS 236 [/
Fall Time  |<650 nS b 4o [
334 [Receive Sensitivity |9.20 GHz <-50 dBm ~54 2 {
(dBm) 9.35GHz  [<-50 dBm -G53 7 P
9.50GHz  |<-50 dBm ~&1 3 2
3.3.5  |Transmit Power 0° >+26 dBm 2% b 14
(dBm) g0° >+26 dBm P2 4
180° >+26 dBm 29 60 V4
270° >+26 dBm 29 414 £
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APPENDIX A: TEST RESULT SHEET: TELLUSART

Date: 3 EJ} "-_qu
Serial Number

Co7of

Tests Parformed By "7 'S (2 g0

Ko

Tests Checked By QA: "D £ £ o —

591

-

Test Ref. No. PH DAY~ 0~ /GG-Q

Signature

Signature

Reference Test Condition Allowed Result | Pass/Fail
Paragraph Range
331 |Supply Cument Receive (< 45) 43 {
(mA) Standby (< B0) =1 f
Transmit (< 125) {2a P
332 |Frequency Range [f-3dB-low  ((>9.14,<920) | 9{ug f
GHz) f.3dB-High  |(>9.50,<9.56) | a ¢ F
3.3.3  |Transmit Pulse Peak Power |28 dBm ]
A A Tent Fower Var +/- 2 (B ’
oMy chowg Pulse Width 100 +/- 5 uS
afz gTC Rise Time <250 nS
Fall Time <B50 nS
334 [Receive Sensitivity [9.20GHz <50 dBm ~522 |
(dBm) 935GHz <50 dBm 520 f
9.50 GHz  |<-50 dBm -s25| F
335 [Transmit Power 0° >+26 dBm 28, 9 P
(dBm) 00" >+26 4Bm 27 7 £
180° >+26 dBm 27,9 r
270° >+26 dBm 27 7 i
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APPENDIX A: TEST RESULT SHEET: TELLUSART
Date:  30f5/ 49
Tests Performed By: —~ ¢ p’w
Signature WM
Tests Checked By QA: D . FeosT
Skgnature
= ]
Test Ref. No. PH D206 — 010 /DGS‘
Reference Test Condition Allowed Result | PassiFail
Paragraph Range
331  [Supply Cument Receive {< 45) 41 f
(mA) Standby (< 80) ~7 4, P
Transmit {< 125) {19 {
332 |Frequency Range |[f-3dB-low  [(»9.14,<9.20) | 9 /52 i
(GHz) f-3dB-High  |(> $.50, <9.58) { gca b f
3.3.3  |Transmit Pulse Peak Power 128 dBm g 22 f
Power Var |+~ 2dB T P
) Pulse Width 100 +i- 5uS .4 {
Rise Time <250 nS 228 0 10
Fail Time <650 nS L1398 P
334 |Receive Sensitivity [9.20 GHz <-50 dBm ~57 & f
(dBm) 935GHz  |<-50 dBm ~$3 ¢ f
950 GHz  |<-50 dBm -54 3 %
3.3.5 [Transmit Power  |0° >+26 dBm £ g2 P
(dBm) 90° »+26 dBm 28 1y p
I
180° >+26 dBm 28 €T £
270° >+26 dBm o 22 £
7
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RADIATED EMISS TESTS RESULT SHEET

LOCATION Azudguhe )
¢

DATE: FROM _{ b/§/44 To _I6f&{94

[EST REFERENCE — PARAGRAPH 3.4.3.3

SYSTEM S/IN _ QR 7]

Previous Test the Test items Have Undergone PH C2op ~oh g |

During the test the radiated emissions must comply with the levels specified in [Ref 2} Clause
8.3.2. (Houwtech EMC Test Repot)

Remarks pﬂﬁﬁ. /fef_ﬂ'ﬁumﬁi' "ﬂ{kﬂ: EMC " Lot @;f‘fﬂ“-’b,

DDC-'- 9302 -08 ~949 , fﬂ‘jf’ I

Initial Failure Analysis A A

Sign Off

Conducted by: Date:

GA Rapresentalive:‘

Date: jv"r}‘?l/c!‘{i
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ELECTROSTATIC DISCHARGE TESTS RESULT SHEET
TEST REFERENCE — PARAGRAPH 3.4.3.5
LOCATION ﬂﬂltw—r’-@;ﬁ
DATE: FROM _/ ij’j‘?‘f 10 _| “/{/ 19
SYSTEM SN _ 0077 ¢}

Previous Tesl ihe Tesl liems Have Undergone P HO200 —00g ~1

Results of Operational Tests (See Operalional Test Result Sheet for Detailed Results)

Past Test Operation {Tellusart Acceptance Test (Ref 3)) p 355

Test Ref. No. PH0200-010-1/006

Remarks Sz Y.\ Y202 —09~99 5 @Sﬁ ot

initial Failure Analysis __ Adeang

Sign Off

Conducied by; %LL} Dale:
QA Representative; @ﬁgﬁzj Date: _2/ r/ % / ol

—_— D
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DOCUMENT No, PHR200-009-1 COMMERGIAL CONFIDENTIAL Page 8 of &
APPENDIX A: TEST RESULT SHEET: TELLUSART
Date: / 3/ 94
Serial Numbear 507 1':’ 'I
Tests Porformed By: —7—y . )(Teﬁ?}n_a}_
Signature W
Tests Checked By QA: .o i s T
Test Ref. No. PHOLQDE ~ OiD "‘-f/ﬂoé -
Reference Test Condition Allowed Result | PassiFail
Paragraph Range
3.31  |Suppiy Current Receive (< 45} 3.8 P
(mA) Standby (< 80 — 4 #
Transmit {« 125) 117 F
Fal
3.3.2  |Frequency Range |[f-3dB-Low  |(>5.14,<9.20) | 9472 | |
(@Hz) -3dB-High  |(>9.50,<9.56) | 9 57 f
3.3.3 |Transmit Pulse Peak Power 128 dBm
Power Var +-2dB
M A Pulse Width {100 ++ 5 uS
Rise Time <250 nS
Fall Time <@50 nS
3.34 [Receive Sensitivity |9.20GHz  |<-50 dBm -57,4 | £
(dBm) 8.35GHz (<50 dBm -55 4 f
9.50 GHz <-50 dBm ~&d, ) I
335 [Transmit Power 0° >+26 dBm 27 49 P
¥
(¢Bm) 00° >+26 dBm 29 73 r
180° >+26 dBm a7 of &
¥
270° >+26 dBm 29 3o £
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RADIATED INTERFERENCE TEST RESULT SHEET

TEST REFERENCE - GRAFH 3.4.3.

LOGATION Hmuwié%ﬁ_
DATE: FRoM _[b] &/ 49 TO H:jd’/‘f‘f
sYsTEM sIN_ (0077 O],

Previous Test the Test ltems Have Undergone {)Hﬂ.l@ﬂ s L Ml

Results of Operatipnal Tests (See Operational Test Result Sheet for Detailed Results) S&,
Doct GIcL-0E-Gq ,pogt 7 Tleor Fomauee,
During Test Operation {Tellusart Acceptance Test (Ref 3)) frss

TestRef No.
———
Remarks A&: e G302 —og- GYh f!ltgpe [§ T fe ;2, g

Initial Failure Analysis ./fae'_ f)m:..' Q320 -0p Y9 i ng L4 -rjﬁfr oo
o dds gl

Sign Off

Conducted bry: Date:

QA Representalive: —x Date: 5
= ‘a/im
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AFPENDIX D: TEST RESULT SHEET: TELLUSART

Date: 6 q ILE

Tasts Performed By: "% WMT'Z

Signature %‘2 .

Tests Chackad By QA ™D .F FRpsT

Signature L}%‘%l\

Frequency Supply Current Transmit Power Receive Sansilivity
Range {mA) (dBm) {dBm}
(GHz) finterrogus = 9.35 GHz At fimarcoga {GHZ)

fadiow | facangs | Rave | Stdby | Txmt ‘Target > 26 Target < -50
(< Sy (-33] (< $20)

Number |{>8.14,2|{> 9.50, 0° 90° | 180° | 270" | 9.20 | 9,35 | 9.50
9.20} | »8.56)

Hooh|qigh | 9398 (26 | 57 |t a8 |21 (e g4 |59 [-53 |~

A0% YR |b8 | 9 5ub|a7 [S8 [ (3 290 |ape | A0 4|07 G |- -3 |-C2

t
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APPENDIX A - Result Sheets

TELLUSART Qualification Tests

20 METER DROP INTO WATER TEST RESULT SHEET

TEST REFERENCE — PARAGRAPH 3.4.3.1

LOCATION &-&hfmg'] g{_ﬁ_f%g : S‘.ufmmgj 60—(’

DATE: FRoM _&[a) 44 ro _hjelag
SYSTEMSIN _LieSs g ] quyl Gushz )

Previous Tasi the Tesl liems Have Undergone p H 0 2Qo¢ ~oog—!

Results of Visual Examination {Nole any Defects or Distrepancies)

ATP No | Description Specification Result

P{F
3.4.3.1 | Visual inspection No leakage or damage 3 [
Remarks "\.bm ‘. Result nated above applies for both unils tested

b

Resulls of Operational Tests {See Operalional Test Result Sheet for Detailed Resuits)

Tellusart Asceptance Test (Ref 3}

» Tesl Ref. No. PHO200-010-1/008 & 9

Remarks E)rt.f_i?L Ll o f'}m-f:..!h:fal +1.O;.r-ef Hivtes (t‘r;-i_c P, 'WtCLJE.r

n‘x‘_ﬂ:(w-{eu\.fl‘wf'tc\.L) fé)flﬂwﬂ pﬁlbjd"(‘rj TSRS M-"L?Lc?- wrnder

initial Failure Analysis Umw

COMMERICAL CONFIDENTIAL
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Sign Oft
Conducied hy:gén{hb{j ] Cate:
QA Representative: o — Date: 1/ / g r/ Gy

L
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APPENDIX A: TEST RESULT SHEET: TELLUSART

Date:

6/ gl a1

Serial Number

Los4f

Tests Performed By: [T 3. KpuaTz

Signature M

Tests Checked By QA1 1. o L eog

Signature

oYY
Test Ref. No. PH OO0 ~EH *4’/008

Reference Test Condition Allowed Result | Pass/Fail
Paragraph Range
331  |Supply Current Receive (< 45) = b ;D
(MA) Standby (< BO) 5 P
Transmit (< 125) i P
3.3.2 |Frequency Range |f-3dB-Low (=914, <9.20) qip2 P
(GHz) {-3dB-High  |(> 9.50, <6.56) | y&ac [
333 [Transmit Pulse Peak Power |28 dBm
Power Var +-2dB %
B Pulse Width 100 +-5uS T
Rise Time <2508 !
Fall Time <650 nS
-
3.3.4 |Receive Sensitivity [9.20 GHz <-50 dBm — 54 ;0
(dBm) 9.35GHz  |<-50 dBm ~53 1%
8,50 GHz <-50 dBm -3 (
3.3.5 |[Transmit Power 0° >+26 dBm 2% P
(dBm) ap° >+26 dBm 27 4 P
180° >+26 dBm 27 4 f
270° >+26 dBm 72 i

COMMERCIAL CONFIDENTIAL
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APPENDIX A: TEST RESULT SHEET: TELLUSART
Date: (/4 /qq
Serial Number A o054 2
Tests Performed By: 7} "1~ KE:{JJJIE
Signature W
l —
Tests Checked By QA: "D . £ £ ops T
Signature
—_ 1]
Test Ref. Na. PHD‘::Z(DC) ~D{0 -y /!‘JD o
Reference Test Condition Allowed Result | Pass/Fail
Paragraph Range
3.3.1 Supply Current Receive {< 45) =27 P
(mA) Standby (< 80} Ty fJ
Transrnit (< 125 113 F
3.3.2 |Frequency Range |f-3dB-Low (>9.14, <920} | 9 b2 r
» [
(GHz) f.3dB-High  {(> 9.50,<9.56) | g erqe| [
3.3.3  |Transmit Pulse Peak Power |28 dBm
Power Var +/- 2 dB
« f 9 Pulse Width  [100 +4~ 5 uS
Rigse Time <250 nS
Fall Time <B50 nS
334 Receive Sensitivity (9.20 GHz =-50 dBm - 5% .P
(dBm) 9.35 GHz <-50 dBm 53 f
9.50 GHz <-50 dBm —~52 2
33.5 [|Transmit Power [a° >+26 dBm 2§ 7 P
(GBm) a0 >+26 dBm 27.C f?
180° >+26 dBm 28,2 f
270° >+26 dBm 293 7 P

COMMERCIAL CONFIDENTIAL
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APPENDIX D: TEST EESULT SHEET: TELLUSART

Data: é/?}g?

Tests Performed By: T Kg HANT =

Signaturs W

Tasts Checked By QA: D. £ FfosT

Test Raf. No. Pm:—&iﬂ" ,:/gh:-

:<$3) (<28} |< 120)

Fraquency Supply Current Transmit Power
Range {(ma) (4Bmy}
{GHz}) finterrogate = $.35 GH2
fadatow | faem-tign | Rave | Stdby | Txmt Target > 26

Receive Sensitivity
{dBm}
At finterrogate (BGHZ)
Target < -50

Number |{>9.14,<|{> 8,50, 0 80* | 1B0° | 270" | 9.20 | 935 | 9.50
9.20) | »9.58)
4050 190> | gs3slasioleh bl o299 |2y 275 (274 [Ze | -5 |~9F
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APPENDIX D: TEST RESULT SHEET: TELLUSART

Date: b/?/q?‘

Teste Parformad By: Ty KQHFN'?“L

Sighature W

Tasta Checked By QA: "D . LapaT

Test Ref, No. HDQDD 070~ -":/ﬂ

Fregquency Supply Current Transmit Power Receive Sensitlvity
Range (mA) {dBm) (dBm)})
{GHz) fimarrogats = 9.36 GHzZ At finsrrogats (GHZ)
Tsant ow | Tsumnigh Rx!.rg St%g‘b‘ Tumt Target > 26 Target < -50
(< 59) | (<80 lg< 120)
Number |(>8.14,<| (> 9.50, 0* | 90° | 180° | 270° | 9.20 | 9.35 | 9.50
9.20) | »9.56)
4062 19482 | 953020 el (13|07 [ 208 1R |a74 |-S% |67 |92

1 L)




