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Spectrum Analyzer

Ref Level 10.00 dBm
30 dB =

Analog Demod
= RBW 1 IMHz
SWT 30 ms YBW 1 MHz Marker 1

Marker 2

Marker 3

TRG -8.70

More

3
Markers |

Marker

[Norm|Delta

Marker
to

Trace

All

Marker
Off

CF 161.975 MHz

3.0ms/f

—— - - - 04.06.2009
| £ wait for Trigger... I_.]:D:D]]I_I L1 | 09 2

AIS 1: Extreme conditions, +55 degrees
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Spectrum Analyzer

Ref Level 10.00

r1

dBm

Analog Demod

1 MHz
VBW 1 MHz

[ video |

M1[1] 2.77 dBm
435.2 psy

0 dem fL

TRG -2.10

-10 dBm

0 dBrm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-50 dBm

-70 dBm

-80 dBm

-90 dBm

3.0ms/f

| + Wait for Trigger..

AIS 2: Extreme conditions, +55 degrees

P
Trg/Gate

Source |>

Trg/Gate
Level

e—
Trg/Gate

Polarity

[_Pos | Neg )

Gated
Trigger

Gate |>
Settings
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9.3 Radiated power

¢/ Marker 1 [T1] RBW 30 kHz RF Att 40 dB
Ref Lvl -1.64 dBm VBW 30 kHz

10 dBm 11.422846 ms SWT 50 ms Unit dBm
10

-10

-20

-30

-40

-50
-60

| hypr P i

-80

TR

-90

Center 161.3975 MHz 5 ms/

Date: 30.APR.2009 B8:16:28

AIS 1: 0 degrees
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&/ Marker 1 [T1] RBW 30 kHz RF Att 40 dB
Ref Lvl -1.61 dBm VBW 30 kHz

10 dBm 11.422846 ms SHT 50 ms Unit dBm
10

[am)]

-20

-30

-40

-a0

-60

| iyl

-80

TR

,9[] |
Center 161.8975 MHz 9 ms/

Date: 30.APR.2009 8:20:37

AIS 1: 90 degrees
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&/ Marker 1 [T1] RBW 30 kHz RF Att 40 dB
Ref Lvl -1.34 dBm VBW 30 kHz

10 dBm 11.422846 ms SHT 50 ms Unit dBm
10

[am)]

-20

-30

-40

-a0

-60

! o At

-80

TR

,9[] |
Center 161.8975 MHz 9 ms/

Date: 30.APR.2009 8:23:28

AIS 1: 180 degrees
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Marker 1 [T1]
Ref Lvl

10 dBm
10

-1

RBW
.43 dBm VBW

11.422846 ms SHT

30 kHz RF Att 40 dB
30 kHz
50 ms Unit dBm

[am)]

-20

-30

-40

-a0

-60

-70

)

Mgty

-80

TR
=Ty |

Center 161.8975 MHz

Date: 30.APR.2009

8:25:41

9 ms/

AIS 1: 270 degrees
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& Marker 1 [T1] RBW 30 kHz RF Att 40 dB
Ref Lvl -1.79 dBm VBW 30 kHz

10 dBm 11.422846 ms SHT 50 ms Unit dBm
10

[am)]

-20

-30

-40

-a0

1 Jiphgndy o

-80

TR

,9[] |
Center 162.025 MHz 9 ms/

Date: 30.APR.2009 8:40:37

AIS 2: 0 degrees

Nemko AS, N-2027 Kjeller Page 41 (68)



TEST REPORT
Project No. 126928

Marker 1 [T1]
Ref Lvl

10 dBm
10

-1

RBW
.65 dBm VBW

11.422846 ms SHT

30 kHz RF Att 40 dB
30 kHz
50 ms Unit dBm

[am)]

-20

-30

-40

-a0

-60

-70

Wy oty

-80

TR
=Ty |

Center 162.025 MHz

Date: 30.APR.2009

8:38:39

9 ms/

AIS 2: 90 degreees
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Marker 1 [T1]
Ref Lvl

10 dBm
10

-1

RBW
.43 dBm VBW

11.422846 ms SHT

30 kHz RF Att 40 dB
30 kHz
50 ms Unit dBm

[am)]

-20

-30

-40

-a0

-60

-70

-80

TR
=Ty |

Center 162.025 MHz

Date: 30.APR.2009

8:36:39

9 ms/

AIS 2: 180 degrees
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Marker 1 [T1]
Ref Lvl

10 dBm
10

-1

RBW
.45 dBm VBW

11.422846 ms SHT

30 kHz RF Att 40 dB
30 kHz
50 ms Unit dBm

[am)]

-20

-30

-40

-a0

-60

-70

-80

TR
=Ty |

Center 162.025 MHz

Date: 30.APR.2009

8:29:35

9 ms/

AIS 2: 270 degrees
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9.4  Modulation spectrum slotted transmission

Res.Bw 1.0 kHZ3dB] Vid.Bw 3 kHz
Date 29.Apr.'09 Time 10:29:25 TG.LvI off
Ref.L v Delta 0.44 dB CF.Stp 12.500 kHz RF.Att 30dB
20.00 dBm 50.0 kHz Unit [dBm]
20.0 D]
10.0 el ’W\ﬂm
0 // \\ fJ ‘\\
-10.0 MJ } A/ 1
-20.0 Mﬂl f \
7 il o
-30.0 il ] i
| 1
40.0 1 I w'v
-50.0 A i
-60.0
0.0 ~Jotron AIS SART i F2
-80.0 !
Start Span Center Sweep Stop
161.9125 MHz 125 kHz 161.975 MHz 380 ms 162.0375 MHz

Normal conditions
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9.5 Transmitter test sequence

Spectrum Analyzer Analog Demod *
Ref Level 10.00 dBm
40de  AQT 15 : z

Ref ¥alue 0.00
Modulation

772.005615234
20.754134

CF 161.975 MHz

2.5ms/f

Trigger

Source |»
|IF Power]

—
Trigger
Level

Trigger
Polarity

[_Pos | Neg |/

Me
Trigger
Offset

| _+Peak | -Peak | :Peak/2 | _RMS | CarrOff | CarrPwr | ModFreq
0 g Hz dBm _——

AF Coupling DC

dBm

Normal conditions: AIS 1: Test Signal #1

Nemko AS, N-2027 Kjeller
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Spectrum Analyzer Analog Demod +
Ref Level 10.00 dBm Ref ¥alue 0.00 Hz
40dBE  AQT 27 ms DBW 50 kHz  Modulation Fi
TRGIFP

CF 161.975 MHz 2.7 ms/f

ASCII Trace
Export

Decim Sep

Peak/2 | _RMS | Carr Off Mod Freq
: 51.824 : z| & -

-1t 7 dBrm
AF Coupling DC

| & Wait for Trigger... Im:[l ::

Normal conditions: AIS 1: Test Signal #2

Nemko AS, N-2027 Kjeller
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Spectrum Analyzer

Ref Level 10.00 dBm
40 dB

Analog Demod +

AQT
TRGIIFF

Ref value 0.00 Hz
:Hz  Modulation F

50.177246094 Hif
190.564

1.974995239 k
17.759780

I
I
|

ﬁ

M

2 MHz

2.9ms/

Normal conditions: AIS 2: Test Signal #1

Continuous
Sweep

Single
Sweep

Meas Time

Sweep
Count

Nemko AS, N-2027 Kjeller
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Spectrum Analyzer Analog Demod +
Ref Level 10.00 dBm Ref ¥alue 0.00 Hz
40 dB AQT 15 25 kHz  Modulation Fi
TRGIFP

ASCII Trace
Export

Decim Sep

2.09257 s
17.501
111.50537
69

2.7ms/

Normal conditions: AIS 2: Test Signal #2
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Normal Conditions: AIS 1, test signal 1

. NMMMMMWMMMMMM
| Jl%
TP T

-30

9.6  Transmitter modulation accuracy

3000,

Il

o ——

Normal Conditions: AlS 1, test signal 2
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Normal Conditions: AIS 2, test signal 1

4 9 14 19

Normal Conditions: AIS 2, test signal 2
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300

200

100

n
(=}

-1000

-2000

-3000;

Extreme conditions -20 deg C: AIS 1 test signal 1

200

100

-100

-200

Extreme conditions -20 deg C: AIS 1 test signal 2

Nemko AS, N-2027 Kjeller Page 52 (68)



N) Nemko
TEST REPORT

Project No. 126928

3000,

2000;

1000,

-1000,

-3000,

Extreme conditions -20 deg C: AIS 2 test signal 1

3000,

1000,

-3000,

Extreme conditions -20 deg C: AIS 2 test signal 2
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30

20

100

-100

-20 1 I | 1 I 1 I LALLM |

-30 ||

Extreme conditions +55 deg C: AIS 1 test signal 1

Extreme conditions +55 deg C: AIS 1 test signal 2
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N
o
o

[y
o
o

ARRAR N mp

Extreme conditions +55 deg C: AIS 2 test signal 1

AANAIAARRDNT AN

T
4 ) 14 19 a4

TV W W W W W W M W WY WY W W WY W W N T Y

Extreme conditions +55 deg C: AIS 2 test signal 2
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9.7  Transmitter output power versus time function

Ref Lvl

20 dBm
20

Marker 4 [T1]
16.69 dBm VBW
1.687776 ms SWT

RBW

500 kHz RF Att 30 dB
500 kHz
2 ms Unit dBm

10

-10

-20

-30

o

L/

-60

-70

-80

Center 161.875 MHz

Date:

11.MAY 2008

08:30:48

200 us/

Rise time

Nemko AS, N-2027 Kjeller
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éy/ Marker 4 [T1] RBW 200 kHz RF Attt 30 dB
Ref Lvl -47.69 dBm VB o00 kHz
20 dBm 24.301002 ms SWT 26 ms Unit dBm

(_ A

20

10

-10

-20

-30

-40

-50 l

-60

-70

-80

Center 161.975 MHz 2.6 mss

Date: 11.MAY 2008 (08:35:48

Power versus time function
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9.8  Spurious emissions from the transmitter

®

20.0

100

-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0

-80.0

®

20.0

10.0

-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0

-80.0

Res.Bw 100.0 kHZ[3dB]

VidBw  100kHz

Date 29.Apr.'09 Time 10:53:46 TG.Lvl off

Ref.L v Marker  -42.03dBm CF.Stp 2.900 MHz RF.Aftt 50dB

20.00 dBm 118.92 MHz Unit [dBm]
D+

Jotron AIS SART
Start Span Center Sweep Stop
108 MHz 29 MHz 122.5 MHz 20 ms 137 MHz
108 — 137 MHz

Res.Bw 100.0 kHz[3dB]

Vid.Bw 100 kHz

Date 29.Apr.'09 Time 10:56:05 TG.LvI off

Ref.Lv Marker  -45.76 dBm CF.Stp 550.000 kHz  RF.Att 50dB

20.00 dBm 159.825 MHz Unit [dBm]

D1
‘,L'_.A..‘.. FYNT AMLN\ wraahs Do ots Ahabesivenan b Al WP MoniAd, o Ak M b, N
Jotron AIS SART

Start Span Center Sweep Stop
156 MHz 5.5 MHz 158.75 MHz 20ms 161.5 MHz

156 — 161,5 MHz

Nemko AS, N-2027 Kjeller
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MARKER 1 “ RBW 100 kHz Marker 1 [T1 ]
406. 0277244 NHz “ VBW 100 kHz -65.93 dBm

Ref 10 dBm “Att 5 dB “SWI 10 s 406. 027724359 Mz

10

Lo
1 PK]
MAXH| |10

- 20

- 30

- 40

- 50

—- 60

1

t-70

—- 80

-90

Start 406 Mz 10 kHz/ Stop 406.1 Mz
Dat e: 9. NOV. 2009  12: 13: 00

406,0 — 406,1 MHz

Date 29.Apr.'09 Time 10:58:02
Ref.L v Marker  -45.51 dBm

20.00dBm 1.53198 GHz

Res.Bw 100.0 kHZ3dB] Vid.Bw 100 kHz

TG.Lvl off

CF.Stp 8.500 MHz RF.Att 50dB
Unit [dBm]

20.0

10.0

-10.0

-20.0

-30.0

DH

-40.0

ety -

Lo

e A VR~ A e e A AN el ynn ]

Ao,
Wl e/ Wy

-50.0

-60.0

“10.0 ~35tron AIS SART

-80.0
Start Span

1.525GHz 85 MHz

Center Sweep
15675 GHz 40 ms 1.61 GHz

1525 - 1610 MHz

Nemko AS, N-2027 Kjeller
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9.9 Environmental Test — Vibration

9.9.1 Sweep no.l — X-axis

Jotron
AIS SART

Axis: X (Horizontal)

Sweep # 1.0000 CTRL: 06393 g

Frequency: 100.0000

Nemko AS

Sweaeps Remsining: 0.0000

A Sine g [Control] |B Sine g [2 - Enclosure Top] | C Sine g [3 - Enclosure Center] D Sine g [4 - HA]

-} 5, 320400211 Locked-

w5,y 0.0243455 Locked
o 5,y 000251927 Locked

9 {Log)

Mame CHO1: 1
Marme CHOZ: 2
Mame CHOS: 2 - Enclosure Center
Mame CHO4: 4 - NA

- Control
- Enclosure Top

20 S0 100
Hz [Log]

Channel Description:

CHO1 = N4336, CHO2 = N4434

Start Date: OE/02/08
CHOZ = N4343, CHO4 = NA

Start Time: 16:18:42

Stop Date: 050803
Stop Time: 16:28:26

Sweep profile

Jotron
Al

Axig: ¥ (Horizontal)
5 SART

A H{f) Mag |2 - Enclosure Top/Control] ' B H{f) Maqg [3 - Enclosure Center/Control] ‘C Hif) Mag [4 - NA/Control] |

Sweep # 1.0000
Sweeps Remaining: 0.0000

CTRL: 05999 g
Freguency: 100.0000

Nemko AS

x: 902524, y: 095776 Lacked
305524, 3 1.
| x: 50,3524,y 0.00284857 Locked

Mag (Log)

1 =: 100
y: 2.29057

f
It

Mame CHO1: 1 - Control

Harme CHOZ: 2 - Enclosure Top
Harme CHO3: 3 - Enclosure Center
Harme CHO4: 4 - NA

Channel Dascription: Hz [Leg]
CHO1 = N4338, CHOZ = Ndd24

Start Date: 05/05/03
CHOZ = H43243, CHO4 = NA

Start Time: 16:15:42

Stop Date: 05/08/03
Stop Time: 16:28:28

Amplification factor

Nemko AS, N-2027 Kjeller
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9.9.2 Sweep no.2 — Y-axis
=

Jotron

A Sine g [Control] B Sine g [2 - Enclosure Top] |C Sine g [3 - Enclosure Center] | D Sine g [4 - NA]
5 : : :

S ST Axis: ¥ (Horizontal) Nemko AS Sweep #: 1.0000

Swweeps Rermaining: 00000 Frequency: 100.0000

CTRL: 0.7001 g

—f x:30.0129. 0700338 Lacked . _ . ____ | -
= 300129, ¥ 0.759639 Locked
B L Pt DT - =TT
9 x: 30,0129, y: 000165167 Locked

1 x: 61.8835
y: 3.06582

2 x:98.1428
y: 0.0640555

3 x: 61.8835

y: 3.59799

o {Log

5 20 0
Name CHO1: 1 - Cantrol - Hz [Log)
Channel Description:
Name CHOZ: 2 - Enclosure Top
CHO1 = N433, CHOZ = N4d34 Start Date: 050509
Name CHOZ: 3 - Enclosure Center i Yty
Harne CHO4: 4 - A . ' -

Start Timea: 10:11:30

Stop Date: 00509
Stop Time: 10:21:31

Sweep profile

Jatron

AIS SART Axis: ¥ (Horizontal) Nemko AS Sweeep #: 1.0000

Sweeps Remaining: 0.0000

CTRL: 0.7001 g
Frequency: 100.0000

b xSl 0352TEI Locked
x5,y 1.40952 Locked
Tl WEE W ODRTETA Leeked” T T T T T

A H(f) Mag [2 - Enclosure Top/Control] |B Hifi Mag [3 - Enclosure Center/Control] | C Hif) Mag [4 - NA/Control]

May (Log)

1 x: 62.1159
y: 4.27402

2 x:98.5114
y: 0.0889369

3 ®: 61.8835

E Name CHO1: 1 - Control g 3 =l
. Channel Description: Hz [Leog]
Name CHOZ: 2 - Enclosure Top (BN o YR, (R (e oot ete o
::rm": E:Ei: 3 ETIUS""E Centar CHOS = N4349, CHO4 = NA

Start Time: 10:11:30

Stop Date: 080509
Stop Time: 10:21:31

Amplification factor

Nemko AS, N-2027 Kjeller
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9.9.3 Sweep no.3 — Z-axis

Jotron

AIS SART Axis: L MWertical)

Nemko AS

A Sine g [Control] |B Sine g [2 - Enclosure Top] | C Sine g [3 - NA] D Sine g [4 - NA]

Sweep # 1.0000

Sweeps Remaining: 0.0000

CTRL: 0.7001 g
Frequency: 100.0000

%:93.4739
| w:3.2391

gilog)

Marms CHOM:

1 - Cantral Hz [Lag)
Channel Descriptian:

Name CHOZ: 2 - Enclosure Top
CHO1 = N4335, CHOZ = N4434

Hame CHOS: 3 - NA CHOZ = NA, CHO4 = Na

Name CHO4: 4 - HA !

Start Date: 080903
Start Time: O7:20:19

Stop Date: 0E/09/03
Stop Time: 07 40:22

Sweep profile

Axis: I (Wertical)

Nemko AS

B Hifi Mag [3 - NA/Control]

A Hif) Mag [2 - Enclosure Top/Control] [C Hi) Mag [1 - NA/Control] |

Swesp # 1.0000
Sweeps Remaining: 0.0000

CTRL: 0.7004 g
Frequency: 100.0000

Mag (Log)

1 x: 93.4739
y: 1.62387

:ame g:g;: ; - z"“"":"‘-“' . Channel Description: Hz [Log)
=me ;< - Enclesurs Top CHO1 = N4335, CHOZ = NA434

(e GHHEEE 8 G CHO3 = NA, CHO4 = HA

Name CHOA: d - N

Start Date: 0BAS/05
Start Time: 07:20:19

Stop Date: 0E/09/03
Stop Timne: 07:40:22

Amplification factor

Nemko AS, N-2027 Kjeller
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Annex |l — Measurement Setups

. Spectrum Analyzer
VHF receiver

Measure Setup during conducted radio tests

N
-

antenna

Spectrum Analyzer

Measure Setup during radiated radio tests
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I

i
|
i
|
N
3

Measurement of conducted power unit # 970000011

Measurement of conducted power unit # 970000013
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Radiated power

Saeeew
+++

DNAERBHBT

aaaR=2n
QT T

IS8R O88

T
l'.a...

© ARARDE

F
r
g8
L
= e

Radiated immunity
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Vibration X-axis
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Vibration Y-axis
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Vibration Z-axis
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