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SECTION 1

REPORT SUMMARY

FCC and Industry Canada Testing of the
e2v Technologies (UK) Ltd
Argus® Long Range Telemetry System
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INTRODUCTION
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The information contained in this report is intended to show verification of the FCC and Industry
Canada Testing of the e2v Technologies (UK) Ltd Argus® Long Range Telemetry System to the
requirements of FCC CFR 47 Part 2 and 90 and Industry Canada RSS-119 and RSS-210.

Objective

Manufacturer

Model Number(s)
Serial Number(s)
Software Version

Hardware Version

Number of Samples Tested

Test Specification/Issue/Date

Incoming Release
Date

Disposal
Reference Number
Date

Order Number
Date

Start of Test
Finish of Test
Name of Engineer(s)

Related Document(s)

Document 75909400 Report 01 Issue 1

To perform Radio Approval Testing to determine the
Equipment Under Test's (EUT’s) compliance with the Test

Specification, for the series of tests carried out.

e2v Technologies (UK) Ltd
DTX2400

0019

N/A

Tx Version 1

Camera fitted with Mod Kit DAS768831AA

One

FCC CFR 47 Part 2: 2009

FCC CFR 47 Part 90: 2009
Industry Canada RSS-119: 2007
Industry Canada RSS-210: 2007

Declaration of Build Status
08 June 2010

Held Pending Disposal
Not Applicable
Not Applicable

4500122452
30 September 2009

19 May 2010
24 May 2010
S Bennett

ANSI C63.4 : 2003
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1.2 BRIEF SUMMARY OF RESULTS

Product Service

A brief summary of the tests carried out in accordance with FCC CFR 47 Part 2 and 90 and Industry Canada RSS-119 and RSS-210 is shown below.

Configuration 1 - As supplied
Spec Clause Mod
Section FCC IC Test Description Mode State Result | Comments
Part 2 Part 90 RSS-119 RSS-210
21 2.1046 90.205 - A8.4 Radiated Emissions (Enclosure Port) Tx 0 Pass
29 21046 90.205 ) A8.4 ngz: and Antenna Height Limits / Transmitter Output Tx 0 Pass
23 2.1047 90.207 5.2 - Types of Emission / Modulation Tx 0 - Customer declared
24 2.1049 90.209 - - Bandwidth Limitations TX 0 Pass
2.5 2.1051 90.210 - - ERP Peak Power Tx 0 Pass
2.6 2.1051 90.210 - - Emission Mask Tx 0 Pass
2.7 2.1051 90.210 - - Emission Mask Tx 0 Pass
2.8 - - - A8.5 Emission Mask TX 0 Pass
29 2.1055 90.213 - - Transmitter Frequency Stability Tx 0 Pass
2.10 - - - A8.2(a) | 6dB Bandwidth Tx 0 Pass
2.1 - - - A8.2(b) Power Spectral Density Tx 0 Pass

Document 75909400 Report 01 Issue 1

Page 5 of 70



Product Service

DECLARATION OF BUILD STATUS

MAIN EUT

MANUFACTURING DESCRIPTION

LRT Transmitter

MANUFACTURER

e2v technologies (uk) Ltd

TYPE

PART NUMBER

DTX2400

SERIAL NUMBER

Camera : 004 Tx: 0019

HARDWARE VERSION

Tx DAS767692BA Version 1
Tx tested in camera P7250
Camera fitted with Mod Kit DAS768831AA

SOFTWARE VERSION

TRANSMITTER OPERATING RANGE

2450 to 2483.5 MHz

RECEIVER OPERATING RANGE

COUNTRY OF ORIGIN

UK

INTERMEDIATE FREQUENCIES

750 to 783.5 MHz

EMISSION DESIGNATOR(S):
(i.e. G1D, GXW)

2M5G2D , 1M25G2D, 2M5W2D, 1M25W2D

MODULATION TYPES:
(i.e. GMSK, QPSK)

QPSK or 16QAM FEC 2/3 or 1/3

HIGHEST INTERNALLY GENERATED

FREQUENCY 2483.5 MHz
OUTPUT POWER (W or dBm) 100mwW 200mW EIRP
FCCID PW9DTX2400

INDUSTRY CANADA ID

5644A-DTX2400

TECHNICAL DESCRIPTION (a brief
description of the intended use and
operation)

Transmission of a thermal image from a portable thermal image camera
to a remote receiver

BATTERY/POWER SUPPLY

MANUFACTURING DESCRIPTION

Internal rechargeable battery

MANUFACTURER e2v technologies (uk) Ltd
TYPE

PART NUMBER

VOLTAGE Tx7.2V

COUNTRY OF ORIGIN UK

PLNW@/

8™ June 2010

Signature
Date

Declaration of Build Status Serial Number

Note: This document has been prepared to enable manufacturers with no mechanism for
producing their own Declaration of Build Status, to declare the build state of the equipment

submitted for test.

No responsibility will be accepted by TUV Product Service as to the accuracy of the information
declared in this document by the manufacturer.

Document 75909400 Report 01 Issue 1
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14 PRODUCT INFORMATION

1.4.1 Technical Description

The Equipment Under Test (EUT) was a e2v Technologies (UK) Ltd Argus® Long Range
Telemetry System as shown in the photograph below. A full technical description can be found
in the manufacturer's documentation.

Equipment Under Test

Document 75909400 Report 01 Issue 1 Page 7 of 70



1.4.2 Test Configuration

Configuration 1: As supplied

&)

Product Service

The EUT was configured in accordance with FCC CFR 47 Part 2 and 90 and Industry Canada
RSS-119 and RSS-210.

1.4.3 EUT Cable / Port Identification

Port

Max Cable Length
specified

Usage

Type

Screened

Transmitter Antenna

Transmit

SMA Connector

N/A

1.4.4 Modes of Operation

Modes of operation of each EUT during testing were as follows:

Mode 1 -TX

Information on the specific test modes utilised are detailed in the test procedure for each

individual test.

Document 75909400 Report 01 Issue 1
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15 TEST CONDITIONS

For all tests the EUT was set up in accordance with the relevant test standard and to represent
typical operating conditions. Tests were applied with the EUT situated in a shielded enclosure,
test laboratories or an open test area as appropriate.

The EUT power is described on each test page.

FCC Accreditation
90987 Octagon House, Fareham Test Laboratory

Industry Canada Accreditation
IC2932B-1 Octagon House, Fareham Test Laboratory
1.6 DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.

1.7 MODIFICATION RECORD

No modifications were made to the EUT during testing.

Document 75909400 Report 01 Issue 1 Page 9 of 70
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SECTION 2

TEST DETAILS

FCC and Industry Canada Testing of the
e2v Technologies (UK) Ltd
Argus® Long Range Telemetry System
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2.1 RADIATED EMISSIONS (ENCLOSURE PORT)

2.1.1 Specification Reference

FCC Part 2, Clause 2.1046
FCC Part 90, Clause 90.205
RSS-210, Clause A8.4

212 Equipment Under Test

Argus® Long Range Telemetry System, S/N: 0019

2.1.3 Date of Test and Modification State

08 and 20 May 2010 — Modification State 0

2.1.4 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.15 Test Method and Operating Modes

The test was applied in accordance with the test method requirements of FCC CFR 47 Part 90.
The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1- Mode 1

2.1.6 Environmental Conditions

08 May 2010 20 May 2010

Ambient Temperature 18.2°C 22.6°C
Relative Humidity 29% 26%
Atmospheric Pressure 1004mbar 1028mbar

Document 75909400 Report 01 Issue 1 Page 11 of 70



2.1.7

Test Results

Product Service

For the period of test the EUT met the requirements of FCC Part 2 and 90 and RSS-210 for
Radiated Emissions (Enclosure Port).

The test results are shown below.

Configuration 1 - Mode 1

Bottom Channel 2452MHz

Frequenc Antenna Ant EUT Resuit Limit Margin
quency N8 | Height Arc Peak ¢ Result
MHz Polarisation dBm dB
cm degrees dBm
80.961 \% 100 167 -45.70 -13.0 -32.70 Pass
4904 \% 100 54 -41.96 -13.0 -28.96 Pass
7356 \% 172 230 -34.00 -13.0 -21.00 Pass
4904 H 100 151 -44.07 -13.0 -31.07 Pass
7356 H 163 75 -35.61 -13.0 -22.61 Pass
9808 H 100 206 -39.60 -13.0 -26.60 Pass
9808 \% 112 16 -39.60 -13.0 -26.60 Pass
12262 \% 100 89 -28.75 -13.0 -15.75 Pass
30MHz to 1GHz
Vertical and Horizontal
N\JWWA.M\WMMJ [T PSP PR IS [Ny S P

F-110

-120

start 30 MHz

Date: 20.MAY.2010 15:57:20

Document 75909400 Report 01 Issue 1

97 MHz/

Stop 1 GHz
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1GHz to 4GHz

Vertical

*RBW 100 kHz
*VEW 300 kHz

Ref 20 dBm ALL 5 dB EWT 3500 ms
2
-=30
|--40

--100

-110

-120

start 1 GHz

Date: 9.MAY.2010 01:57:006

Horizontal

300 MHz/

*RBW 100 kHz
*VEW 300 kHz

5 dBE SWT 300 ms

Stop 4 GHz

--100

-110

-120

start 1 GHz

Date: 9.MAY.2010 01:58:40

Document 75909400 Report 01 Issue 1

300 MHz/

Stop 4 GHz
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Page 13 of 70



4GHz to 8GHz

Vertical

*RBW 100 kHz
*VEW 300 kHz
SWT 400 ms

B
1 FH
AZTH
]
—
—
--40
P
-60
"
o bt g Wm&h‘%
=80
-
--100
-110
Start 4 GHz 400 MHz/ Stop 8 GHz
Date: 9.MAY.2010 02:05:01
Horizontal
*RBW 100 kHz
= VEBW 300 kHz
*AttT 0 dB EWT 400 ms
B
]
—
—
--40
P
-&0

--100

-110

Start 4 GHz 400 MHz/ Stop 8 GHz

Date: 9.MAY.2010 02:03:09

Document 75909400 Report 01 Issue 1
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8GHz to 13GHz

Vertical

Product Service

dB
2 e
1 PH
MACTH
40 e -
R s s m— i
-100
-110
Start 8 GHz 500 MHz/ Stop 13 GHz
Date: 9.MAY.2010 03:20:10
Horizontal
R d B At
2 e
1 FH
MACTH
40 e —_

--100

-110

start 8 GHz

Date: 9.MAY.2010 03:13:44

Document 75909400 Report 01 Issue 1

500 MHz/

stop 13 GHz

Page 15 of 70



Product Service

13GHz to 18GHz

Vertical

R dBry AT B
2 B

R

—_— ‘_\—

N
—
E“‘Hh____

M n . 2 AL o e, e 1] Al g bl bl gt bkt Al My o g

| o

--100

-110

Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 9.MAY.2010 03:22:16
Horizontal

R dBry AT B

2 B

R

—_— ‘_\—

N
—
E“‘Hh____

A M o A A s s oo s A g e A DA kA A Mo i

| o

--100

-110

Start 13 GHz 500 MHz/ Stop 18 GHz

Date: 9.MAY.2010 03:15:02
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18GHz to 25GHz

Vertical and Horizontal

R d B A B
=
.
i A
Lszre= —_— —
R NPV B T

WMMMWMWW

-100

--110

-120

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 20.MAY.2010 16:36:34

Document 75909400 Report 01 Issue 1 Page 17 of 70
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Middle Channel 2452MHz

Frequency |Antenna An? EUT Result Limit Margin
MHz Polarisation | HE'9Nt Arc Peak dBm dB Result
cm degrees dBm
80.83 v 100 158 -45.10 -13.0 -32.1 Pass
4924 H 126 150 -37.20 -13.0 -24.2 Pass
7386 H 165 36 -31.90 -13.0 -18.9 Pass
4924 % 149 58 -37.67 -13.0 -24.67 Pass
7386 v 110 267 -37.23 -13.0 -24.23 Pass
9848 H 100 221 -41.58 -13.0 -28.58 Pass
9848 % 118 5 -41.04 -13.0 -28.04 Pass
12310 v 100 95 -30.16 -13.0 -17.16 Pass
30MHz to 1GHz
Vertical and Horizontal
=

.‘E
El
T
™
_/
|
i
|
14
1
J

-100

[F-110

120

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 20.MAY.2010 15:06:17

Document 75909400 Report 01 Issue 1 Page 18 of 70
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1GHz to 4GHz

Vertical

*RBW 100 kHz
W 300 kHz
SWT 300 ms

-80-

--100

-110

-120

Start 1 GHz 300 MHz/ Stop 4 GHz

Date: 9.MAY.Z2010 01:38:46

Horizontal

300 ms

--100

-110

-120

Start 1 GHz 300 MHz/ Stop 4 GHz

Date: 9.MAY.2010 01:47:39

Document 75909400 Report 01 Issue 1 Page 19 of 70
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4GHz to 8GHz

Vertical

--100

-110

Start 4 GHz 400 MHz/ Stop 8 GHz

Date: 9.MAY.2010 01:21:33

Horizontal

)

A
Ay

--100

-110

Start 4 GHz 400 MHz/ Stop 8 GHz

Date: 9.MAY.2010 01:20:00

Document 75909400 Report 01 Issue 1 Page 20 of 70
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8GHz to 13GHz

Vertical

R d B AT b
2 e
1 PH
MACTH
40 e -
R s s m— i
-100
-110
Start 8 GHz 500 MHz/ Stop 13 GHz
Date: 9.MAY.2010 03:53:28
Horizontal
R d B AT b
2 e

--100

-110

Start 8 GHz 500 MHz/ Stop 13 GHz

Date: 9.MAY.2010 03:55:00
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13GHz to 18GHz

Vertical

R d B AT B
2 B

B

—_— ‘_\N—

—]
-HH___%%____

WMMWWWW,HNM. WO 0 TRy O A

| o

--100

-110

Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 9.MAY.2010 03:52:12
Horizontal

R d B AT B

2 B

B

—_— ‘_\N—

—]
-HH___%%____
gty ol RTT NPT S RPY IE CUERL WAL, S RN L Wwn] W XTNE T RITTY PO Bl
.

| o

--100

-110

Start 13 GHz 500 MHz/ Stop 18 GHz

Date: 9.MAY.Z2010 03:56:18
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18GHz to 25GHz

Vertical and Horizontal

R dBmm A B
[ A |
)
i A

— — 1 —

SUTIVZE VI U SRR ppresvume SUENR v B e A iiaanaty

--100

--110

-120

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 20.MAY.2010 17:04:41

Document 75909400 Report 01 Issue 1 Page 23 of 70
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Top Channel 2452MHz

Frequency |Antenna AnF EUT Result Limit Margin
MHz Polarisation | 1ei9nt Arc Peak dBm dB Result
cm degrees dBm
80.93 v 100 148 -45.81 -13.0 -32.81 Pass
4961 Y 128 58 -34.70 -13.0 -21.70 Pass
7448 Y 128 314 -30.51 -13.0 -17.51 Pass
4964 H 100 138 -34.57 -13.0 -21.57 Pass
7446 H 170 96 -31.64 -13.0 -18.64 Pass
9928 Y 122 6 -39.83 -13.0 -26.83 Pass
12410 v 100 87 -32.80 -13.0 -19.80 Pass
30MHz to 1GHz
Vertical and Horizontal
=

1 PR —
MASH J'III e

-100

[F-110

120

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 20.MAY.2010 15:48:47

Document 75909400 Report 01 Issue 1 Page 24 of 70



1GHz to 4GHz

Vertical

--100

-110

-120

Start 1 GHz 300 MHz/ Stop 4 GHz

Date: 9.MAY.2010 01:52:52

Horizontal

--100

-110

-120

Start 1 GHz 300 MHz/ Stop 4 GHz

Date: 9.MAY.2010 01:51:03

Document 75909400 Report 01 Issue 1
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4GHz to 8GHz

Vertical

*RBW 100 kHz
VEW 300 kHz
SWT 400 ms

--100

-110

start 4 GHz

Date: 9.MAY.2010 00:49:10

Horizontal

400 MHz/

*REW 100 kHz
VBW 300 kHz
4B SWT 400 ms

Stop 8 GHz

--100

-110

start 4 GHz

Date: 9.MAY.2010 00:52:14

400 MHz/

Document 75909400 Report 01 Issue 1

Stop 8 GHz
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8GHz to 13GHz

Vertical

--100

-110

Start 8 GHz 500 MHz/ Stop 13 GHz

Date: 9.MAY.2010 04:14:27

Horizontal

--100

-110

Date:

Document 75909400 Report 01 Issue 1

start 8 GHz

9.MAY.2010

04:10:11

500 MHz/

stop 13 GHz
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13GHz to 18GHz

Vertical

Product Service

R d B AT B
2 B
R
|
‘-\\—___H
| | —
-x__%h____
ot AL LA s g g MAA et W e ) " TR U T T T
3% e U ko ity
| o
--100
-110
Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 9.MAY.2010 04:12:56
Horizontal
R d B AT B
2 B
R
|
‘-\\—___H
| | —
-x__%h____
WMMMMMMMMMMA EETP Ty PR T N
| o
--100
-110
Start 13 GHz 500 MHz/ Stop 18 GHz
Date: 9.MAY.2010 04:11:20
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18GHz to 25GHz

Vertical and Horizontal

R d B A B
| A
.
il ——t——

I— —r— —

MW»MMWWWWVW#W*

-100

--110

-120

Start 18 GHz 700 MHz/ Stop 25 GHz

Date: 20.MAY.2010 16:31:30
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2.2 POWER AND ANTENNA HEIGHT LIMITS / TRANSMITTER OUTPUT POWER

2.2.1 Specification Reference
FCC Part 2, Clause 2.1046
FCC Part 90, Clause 90.205
RSS-210, Clause A8.4

222 Equipment Under Test

Argus® Long Range Telemetry System, S/N: 0019

2.2.3 Date of Test and Modification State

24 May 2010 - Modification State 0

2.2.4 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.2.5 Environmental Conditions

24 May 2010
Ambient Temperature 20°C
Relative Humidity 38%

2.2.6 Test Procedure

The EUT was connected to a Peak Power Analyser via a 20dB attenuator and a cable. The
path loss between the EUT and power sensor was measured and used as an offset in the
measuring equipment. Both the peak and average power levels were measured at maximum
power and QPSK modulation schemes. This was used to demonstrate compliance with the
maximum allowed power of 5W as defined in 90.205(0).

Due to the nature of the carrier (COFDM), the signal has a high peak to average ratio. The

manufacturer declares their power as average, thus the power has also been measured as an
average to demonstrate compliance with 90.205(s)

Document 75909400 Report 01 Issue 1 Page 30 of 70



2.2.7 Test Results
7.2V DC Supply

Manufacturer’s rated output power: 20dBm

&

Product Service

Frequency (MHz) QPSK Modulation
Average Power Peak Power
dBm mwW dBm mw
2452 20.36 108.64 26.92 492.04
2467 20.46 111.17 26.91 490.91
2482 20.32 107.64 26.86 485.29
Limit Clause

90.205(s) — The output power shall not exceed 20% of the manufacturers rated output power.

RSS-210 A8.4 — For Systems employing digital modulation techniques operating in the bands
902-928 MHz, 2400-2483.5 MHz and 5725-5850 MHz, the maximum peak conducted output

power shall not exceed 1W.

Document 75909400 Report 01 Issue 1
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2.3 TYPE OF EMISSIONS / MODULATION

2.3.1 Specification Reference
FCC Part 2, Clause 2.1047
FCC Part 90, Clause 90.207
RSS-119, Clause 5.2

2.3.2 Equipment Under Test

Argus® Long Range Telemetry System, S/N: 0019

2.3.3 Test Results

Customer declaration:

Description of Modulation

Orthogonal frequency-division multiplexing (OFDM) — essentially identical to Coded OFDM
(COFDM) — is a scheme utilised as a digital multi-carrier modulation method. A large number of
closely-spaced orthogonal sub-carriers are used to carry data. The data is divided into several
parallel data streams or channels, one for each sub-carrier. Each sub-carrier is modulated with
a conventional modulation scheme, such as Quadrature Phase Shift Keying (QPSK) or
Quadrature Amplitude Modulation (QAM) at a low symbol rate, maintaining total data rates
similar to conventional single-carrier modulation schemes in the same bandwidth.

Phase-shift keying (PSK) is a digital modulation scheme that conveys data by modulating the
phase of the carrier wave. Quadrature phase-shift keying (QPSK) uses four points on the
constellation diagram, equispaced around a circle. With four phases, QPSK can encode two
bits per symbol.

Quadrature amplitude modulation (QAM) conveys two digital bit streams, by changing the
amplitudes of two carrier waves, using the amplitude-shift keying (ASK) digital modulation
scheme. 16QAM uses sixteen points on the constellation diagram and can encode four bits per
symbol, thus carrying twice the amount of data than QPSK.

Document 75909400 Report 01 Issue 1 Page 32 of 70
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2.4 BANDWIDTH LIMITATIONS

2.4.1 Specification Reference

FCC Part 2, Clause 2.1049
FCC Part 90, Clause 90.209

2.4.2 Equipment Under Test

Argus® Long Range Telemetry System, S/N: 0019

24.3 Date of Test and Modification State

24 May 2010 - Modification State 0

2.4.4 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.4.5 Environmental Conditions

24 May 2010
Ambient Temperature 19°C
Relative Humidity 37%

2.4.6 Test Procedure

The EUT was connected to a spectrum analyser using a 20dB attenuator and a cable. Using
the test software supplied the EUT was configured to transmit with a 2.5 MHz channel spacing
with QPSK modulation scheme at maximum power. A resolution bandwidth of 10 kHz was
used in conjunction with the spectrum analyser occupied bandwidth function to determine the
bandwidth of the transmitted signal.

2.4.7 Test Results

7.2V DC Supply

Frequency (MHz) Occupied Bandwidth (99%)
QPSK Modulation (MHz)
2467 2.323717

Document 75909400 Report 01 Issue 1 Page 33 of 70



2467 MHz

®

Ref 10 dBm

*RBW 10 kHz
VBW 30 kHz
dB SWT 100 ms

Marker 1 [T1 ]

2.56 dBm
2.467064103 GHz

10 Offget 21|dB

1 T2
bl i WAL s

0BW
Temp

2.323717949 MHz
1 [T1 ogw]
.89 dBm

Temp

2.465830128 GHz
2 [T1 oBw]

_85 ds

--20

2.468153846 GHz

I--40

-90

Center 2.467 GHz

OoBW1
Date: 24.MAY.2010 10:12:44

Limit Clause

1 MHz/

Span 10 MHz

LAl

Product Service

The maximum authorised single channel bandwidth of emission is corresponding to the type of

emission specified.

Document 75909400 Report 01 Issue 1
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2.5 ERP PEAK POWER

25.1 Specification Reference

FCC CFR 47 Part 90, Clause 90.210

252 Equipment Under Test

Argus® Long Range Telemetry System, S/N: 0019

253 Date of Test and Modification State

25 May 2010 - Modification State 0

2.5.4 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

255 Test Method and Operating Modes

The test was applied in accordance with the test method requirements of .
The test was performed with the EUT in the following configurations and modes of operation:

Configuration 1 - Mode 1

25.6 Environmental Conditions

25 May 2010
Ambient Temperature 20.5°C
Relative Humidity 37%

Atmospheric Pressure 1025mbar
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2.5.7

Test Results

&

Product Service

For the period of test the EUT met the requirements of FCC CFR 47 Part 90 for ERP Peak

Power.

The test results are shown below.

Configuration 1 - Mode 1

Frequency (GHz) ERP Result (dBm) ERP Limit (dBm) ERP Result (W) ERP Limit (W)
2.452 22.87 37 0.194 5
2.467 22.90 37 0.195 5
2.482 23.65 37 0.232 5
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2.6 EMISSION MASK

2.6.1 Specification Reference

FCC Part 2, Clause 2.1051
FCC Part 90, Clause 90.210

2.6.2 Equipment Under Test

Argus® Long Range Telemetry System, S/N: 0019

2.6.3 Date of Test and Modification State

24 May 2010 - Modification State 0

2.6.4 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.6.5 Environmental Conditions

24 May 2010
Ambient Temperature 21°C
Relative Humidity 41%

2.6.6 Test Procedure

In clause 90.210, the frequency band 2450 -2483.5 MHz is not listed in the table. Therefore,
“All other bands” mask has been used. In accordance with 90.210(n), mask B has been used to
demonstrate compliance. It was not possible to transmit an un-modulated carrier; therefore the
wideband power was measured.

Due to the wideband nature of the signal, it was not possible to measure the emission mask
using a resolution bandwidth which would show the correct power level. Therefore, the
difference between the measurement bandwidth and the occupied bandwidth was established.

The spectrum analyser was chosen so as the signal shape was not influenced by the RBW

filter. The VBW was set to 3 times the RBW. The detector was set to RMS and trace averaging
applied as the reference power was an average measurement.

Document 75909400 Report 01 Issue 1 Page 37 of 70



Product Service

2.6.7 Test Results

7.2V DC Supply
2452 MHz

A Agilent  15:58:32 May 24, 2616

Lt Atten !
Center
2.452p00000 GHz

2467 MHz
#% Agilent  15:42:21 May 24, 2018

B Atten 5
Center
2.467000000 GHz
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2482 MHz

a5 Agilent  15:44:29 May 24, 2018

i Atten 5 dB
Center
2.482000000 GHz

Limit Clause

Emission Mask B
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2.7

27.1

2.7.2

2.7.3

2.7.4

275

2.7.6

Document 75909400 Report 01 Issue 1

Product Service
EMISSION MASK
Specification Reference
FCC Part 2, Clause 2.1051
FCC Part 90, Clause 90.210(b)(3)

Equipment Under Test

Argus® Long Range Telemetry System, S/N: 0019

Date of Test and Modification State

24 May 2010 - Modification State 0

Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

24 May 2010
Ambient Temperature 21°C
Relative Humidity 41%

Test Procedure

In accordance with 2.1051 and clause 90.210(b)(3) the spurious emissions from the antenna
terminal were measured. The transmitter output power going into the spectrum analyser was
attenuated using a combination of filters and attenuator with the frequency spectrum being
investigated between 9 kHz and 25 GHz. The EUT was set to transmit on full power with QPSK
modulation. The EUT was tested on bottom, middle and top channels. The RBW below
1000MHz was set to 100 kHz and 1 MHz for measurements above 1000 MHz as defined in
90.210(0). The detector was set to peak with the trace set to max hold.

From 9 kHz to 4 GHz a 20 dB attenuator was used. From 4 GHz to 18 GHz a high pass filter
and a 10 dB attenuator was used. From 18 GHz to 25 GHz a waveguide was used.
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2.7.7 Test Results

7.2V DC Supply
2452 MHz

9 kHz to 1 GHz

® ~RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -34.19 dBm
Ref 15.7 dBm *Att 10 dB SWT 100 ms 137.828272436 MHz
offfet 20][7 dB "
10
LvL
--10
D1 -13 ¢iBm
I--20
--30 T
EXT
| 40 30B
I--50
et AN s A s b AR A AR AL AL A A A AP st
I--60
I-70
I--80
Start 9 kHz 99.9991 MHz/ Stop 1 GHz
0BW1
Date: 24.MAY.2010 12:32:17
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 25.86 dBm
Ref 30 dBm *Att 10 dB SWT 20 ms 2.451923077 GHz
30 Offfet 21]a dB T
| 20
1 PK]
MAXH
1o LVL
-0
--10
D1 -13 ¢iBm
I--20 EXT
30B
I--30
(i
I--40
Y i .lJMJum St Y P A
I--50
I--60
-70
Start 1 GHz 300 MHz/ Stop 4 GHz
0BW1

Date: 24.MAY.2010 12:35:57
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4 GHz to 12 GHz

Ref 10 dBm

*Att 10 dB

*RBW 1 MHz
*VBW 3 MHz
SWT 50 ms

Marker 1 [T1 ]
-34.95 dBm
7.358974359 GHz

10 Offget 24

3 dB

D1 -13

I--20-

-90

Start 4 GHz

OoBW1
Date: 24.MAY.2010 12:47:58

12 GHz to 18 GHz

Ref 12 dBm

*Att 10 dB

800 MHz/

*RBW 1 MHz
*VBW 3 MHz
SWT 35 ms

Stop 12 GHz

Marker 1 [T1 ]
-37.72 dBm
17.384615385 GHz

LA

D1 -13

il il sl Ay
A

EXT

Start 12 GHz

0oBW1L
Date: 24.MAY.2010 12:52:13

600 MHz/

Document 75909400 Report 01 Issue 1

Stop 18 GHz
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18 GHz to 25 GHz

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -52.48 dBm

Ref 1.7 dBm *Att 10 dB SWT 45 ms 19.615384615 GHz

D1 -13 ¢iBm

I--70-

[--90:

Start 18 GHz 700 MHz/ Stop 25 GHz

OoBW1
Date: 24.MAY.2010 12:12:13

2467 MHz

9 kHz to 1 GHz

® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -35.34 dBm

Ref 15.7 dBm *Att 10 dB SWT 100 ms 152.251219551 MHz

offfet 207 dB "

B o

D1 -13 ¢iBm

--30

RTINS T A R STTNITRTSS TN 0 BV PNTONS T RERURN VAT 7 peroveem worner i

--80

Start 9 kHz 99.9991 MHz/ Stop 1 GHz

0oBW1L
Date: 24.MAY.2010 12:29:37
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1 GHz to 4 GHz

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 25.27 dBm
Ref 30 dBm *Att 10 dB SWT 20 ms 2.466346154 GHz
30 Offyet 21]4 dB 1]
-0
I=-10:
D1 -13 diBm
I--20:
I--30:
L o |
I--50
I--60:
-70
Start 1 GHz 300 MHz/ Stop 4 GHz
OBW1
Date: 24.MAY.2010 12:37:18
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -32.88 dBm
Ref 10 dBm *Att 10 dB SWT 50 ms 7.397435897 GHz

10 Offget 2413 dB

D1 -13 ¢iBm

I--20

-90

Start 4 GHz 800 MHz/

0oBW1L
Date: 24.MAY.2010 12:45:50
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12 GHz to 18 GHz

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -38.62 dBm
Ref 12 dBm *Att 10 dB SWT 35 ms 16.548076923 GHz
Fio—efffet B 1
L A]
LvL
D1 -13 ¢iBm
I--20
I--30
1
| " " bt npilsirl| X7
S SR e v e YW T e .
I--50
I--60
I--70
I--80
Start 12 GHz 600 MHz/ Stop 18 GHz
OBW1
Date: 24.MAY.2010 12:53:30
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -50.53 dBm
Ref 1.7 dBm *Att 10 dB SWT 45 ms 19.738782051 GHz
1
o—offfet—6-1 B
LA
I-10
D1 -13 ¢iBm
LvL
I--30
I--a0
1
| s EXT
JJunll_qﬂ/, MA}“KLVJJN’~‘V,A\/QVJhuﬂzwh/~u4n 308
{ doritg bt A A S it
o vaaet WL VN Y
I--70
I--80
I--90
Start 18 GHz 700 MHz/ Stop 25 GHz

0oBW1L
Date: 24.MAY.2010 12:21:00
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2482 MHz

9 kHz to 1 GHz

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -34.99 dBm
Ref 15.7 dBm *Att 10 dB SWT 100 ms 168.276716346 MHz
offfet 20][7 dB "
I-10
LvL
--10
D1 -13 ¢iBm
20
--30 T
EXT
40 30B
t--50
T e A LA g A A A A A A AR st
F-60
--70
I--80
Start 9 kHz 99.9991 MHz/ Stop 1 GHz
0BW1
Date: 24.MAY.2010 12:27:25
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 25.75 dBm
Ref 30 dBm *Att 10 dB SWT 20 ms 2.480769231 GHz
30 Offyet 21]a dB T
| 20
LvL
-0
--10
D1 -13 ¢iBm
I-20 EXT
30B
I--30
I--40 I}ﬂ
s A bt dian A s At Amn st LAl |
I--50
I--60
-70
Start 1 GHz 300 MHz/ Stop 4 GHz

0oBW1L
Date: 24.MAY.2010 12:38:52
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4 GHz to 12 GHz

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -34.64 dBm

Ref 10 dBm *Att 10 dB SWT 50 ms 7.448717949 GHz

10 Offget 2413 dB

D1 -13 ¢iBm

F-20

1
-40 I EXT
MWMWMWWWWW

-90

Start 4 GHz 800 MHz/ Stop 12 GHz

OoBW1
Date: 24.MAY.2010 12:43:06

12 GHz to 18 GHz

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -38.48 dBm

Ref 12 dBm *Att 10 dB SWT 35 ms 16.817307692 GHz

F10—6ffset B

D1 -13 ¢iBm

L m
—a Ty
oy TV TN S AAA_rol e e

Start 12 GHz 600 MHz/ Stop 18 GHz

0oBW1L
Date: 24.MAY.2010 12:55:22
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18 GHz to 25 GHz

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -53.59 dBm
Ref 1.7 dBm *Att 10 dB SWT 45 ms 24.629807692 GHz
Fo et—6-1—duB 1
I-10
D1 -13 ¢iBm
WAXH
| 20 L
I--30
a0
| e S
v
| A bphiin] 308

--90

Start 18 GHz 700 MHz/ Stop 25 GHz

OoBW1
Date: 24.MAY.2010 12:24:17

Limit Clause

90.210(b)(3)
Frequency Range Attenuation (dB)
> +250% Authorised Bandwidth 43 + 10 log P
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2.8 EMISSION MASK

2.8.1 Specification Reference

RSS-210, Clause A8.5

2.8.2 Equipment Under Test

Argus® Long Range Telemetry System, S/N: 0019

2.8.3 Date of Test and Modification State

24 May 2010 - Modification State 0

2.8.4 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.8.5 Environmental Conditions

24 May 2010
Ambient Temperature 21°C
Relative Humidity 41%

2.8.6 Test Procedure

The spurious emissions from the antenna terminal were measured. The transmitter output
power going into the spectrum analyser was attenuated using a combination of filters and
attenuator with the frequency spectrum being investigated between 9 kHz and 25 GHz. The
EUT was set to transmit on full power with QPSK modulation. The EUT was tested on bottom,
middle and top channels. The RBW was set to 100 kHz as defined in clause A8.5. The
detector was set to peak with the trace set to max hold.

From 9 kHz to 4 GHz a 20 dB attenuator was used. From 4 GHz to 18 GHz a high pass filter
and a 20 dB attenuator was used. From 18 GHz to 25 GHz a waveguide was used.
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2.8.7 Test Results

7.2V DC Supply
2452 MHz

9 kHz to 4 GHz

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]
-33.20 dBm

Ref 25.1 dBm *Att 10 dB SWT 400 ms 134.624081731 MHz
offfet 21]4 dB
I-20-:
-0
D1 -2.6] dBm
--10
I--20
L 4 T
PP AP ST PRV RYVT 'WWIRDYY TP PRWPTN W e VIO VTP W Ty
I--60
--70
start 9 kHz 399.9991 MHz/ Stop 4 GHz

0oBW1

Date: 24.MAY.2010 14:25:05

4 GHz to 12 GHz

®

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]
-47.64 dBm

Ref 28 dBm *Att 10 dB SWT 800 ms 10.423076923 GHz
Offget 24[3 dB
20
1 PK]
MAXH [l
o
D1 -2.67 dBm
I--10
I--20
I--30
I--40
8
e
Mot sl A I fitbon o gutl i ot st A e AN A AR
I--60
|--70
Start 4 GHz 800 MHz/ Stop 12 GHz
OBW1

Date: 24.MAY.2010 14:35:56
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12 GHz to 18 GHz

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -44.29 dBm
Ref 30 dBm *Att 10 dB SWT 600 ms 17.038461538 GHz
30 Offfet 26]3 dB
LvL
-0
D1 -2.67 dBm
--10-
I--20- EXT
3DB
I--30-
I-40 1
v
ot onsrrab oA ksl ot Lodonsur AV AL A AR AN Air g
I-s0
I--60-
-70
Start 12 GHz 600 MHz/ Stop 18 GHz
0BWL
Date: 24.MAY.2010 14:38:58
® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -57.65 dBm
Ref 20 dBm *Att 10 dB SWT 700 ms 23.530448718 GHz
20 Offyet 6.2 dB
10
D1 -2.67 dBm e
--10
--20
I-30
3D0B
I--a0
--50
1|
L 7Y Lo A ANIA A 2l Ao Aaca A A A A A AN e L ..' A Addparih
-70
-80
Start 18 GHz 700 MHz/ Stop 25 GHz

0oBW1L
Date: 22.JUN.2010 10:35:35
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2467 MHz

9 kHz to 4 GHz

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -34.21 dBm
Ref 25.1 dBm *Att 10 dB SWT 400 ms 147.444565705 MHz
offfet 21]4 dB "
I-20:
LvL
Lo
D1 -2.67 dBm
--10
I--20
EXT
Y 3DB
o - H TV G WP YT PRV VPR Y
I--60
I-70
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
0BW1
Date: 24.MAY.2010 14:26:25
® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -47.54 dBm
Ref 28 dBm *Att 10 dB SWT 800 ms 10.025641026 GHz
offfet 24]3 dB
20
LvL
-0
D1 -2.67 dBm
--10
I--20
EXT
30B

v
IRV PR THESAY Y. U W | AL A b A A U WS, DALy A

I--60

I--70

Start 4 GHz 800 MHz/ Stop 12 GHz

0oBW1L
Date: 24.MAY.2010 14:33:39
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12 GHz to 18 GHz

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -44.52 dBm
Ref 30 dBm *Att 10 dB SWT 600 ms 16.586538462 GHz
30 Offyet 26[3 dB
LvL
o
D1 -2.67 dBm
I--10
I--20 EXT
308
I--30
I--40 T
v
I uANSA NSNS AN MANA A »\ﬂme,‘w;meAJ\1¢N4ﬁﬂrmJJMMr-A«»~vv«wnnlqudqum
I--50
I--60
-70
Start 12 GHz 600 MHz/ Stop 18 GHz
OBW1
Date: 24.MAY.2010 14:41:27
® *RBIW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -60.79 dBm
Ref 10.4 dBm *Att 10 dB SWT 700 ms 24.775641026 GHz
10 Offget 6.7 dB
Lo Al
D1 -2.67 dBm
1 PK]
LvL
I--20
I--30
I--40 EXT

I--50

Center 21.5 GHz 700 MHz/ Span 7 GHz

0oBW1L
Date: 24.MAY.2010 14:51:49
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2482 MHz

9 kHz to 4 GHz

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -30.61 dBm
Ref 25.1 dBm *Att 10 dB SWT 400 ms 166.675291667 MHz
offfet 21]4 dB "
|20
L A]
LvL
o
D1 -2.67 dBm
--10
20
EXT
1
- 308
L (-
AN IS A A IT TRPNPY Y MV T
I--60
I--70
Start 9 kHz 399.9991 MHz/ Stop 4 GHz
OBW1
Date: 24.MAY.2010 14:28:00
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -47.17 dBm
Ref 28 dBm *Att 10 dB SWT 800 ms 9.730769231 GHz
offfet 24[3 dB
20 A
1 P
LvL
o
D1 -2.67 dBm
|--10
|--20
EXT
308
I--30
|--a0
1
v
L salat P PR T SR LTIV ) e e 1V RURT WO Lotk
I--e0
I--70
Start 4 GHz 800 MHz/ Stop 12 GHz

0oBW1L
Date: 24.MAY.2010 14:31:51
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12 GHz to 18 GHz

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -44.72 dBm

Ref 30 dBm *Att 10 dB SWT 600 ms 17.692307692 GHz

30 Offsget 26{3 dB

D1 -2.67 dBm

-70

Start 12 GHz 600 MHz/ Stop 18 GHz

OoBW1
Date: 24.MAY.2010 14:43:29

18 GHz to 25 GHz

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -62.48 dBm
Ref 10.4 dBm *Att 10 dB SWT 700 ms 24.921474359 GHz
10 Offget 6.7 dB
Lo
D1 -2.67 dBm
LvL
I--20-
--30-
|40 EXT
308
I--50-
| _s0. 1]
I s Aca M A AL AU AAAnNA AR A AN A L N, NAJ,AW‘.'W‘MMUWL
I--70
--80-
Start 18 GHz 700 MHz/ Stop 25 GHz

0oBW1L
Date: 24.MAY.2010 14:50:23

Limit Clause
Frequency Range Limit
9 kHz to 25 GHz -20 dBc
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2.9 TRANSMITTER FREQUENCY STABILITY

29.1 Specification Reference

FCC Part 2, Clause 2.1055
FCC Part 90, Clause 90.213

29.2 Equipment Under Test

Argus® Long Range Telemetry System, S/N: 0019

293 Date of Test and Modification State

19 May 2010 - Modification State 0

2.9.4 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.9.5 Environmental Conditions

19 May 2010
Ambient Temperature 24°C
Relative Humidity 37%

2.9.6 Test Procedure

The EUT was placed in a climatic chamber and set to transmit on maximum power on the
middle channel. The EUT could not be operated without modulation; hence a spectrum
analyser was used for the measurement. The -6 dB points at the upper and lower part of the
spectrum were recorded. The centre frequency was calculated by f1 + (f2 - f1 / 2), where f1
was the lower -6 dB frequency and f2 was the upper -6 dB frequency. The temperature was
varied between -30°C and +50°C as defined in 2.1055. At 20°C the voltage was varied by
+15% as defined in 2.1055 (d)(1).
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2.9.7 Test Results

Product Service

7.2V DC Supply
2467 MHz
Temperature Interval (°C) Voltage (V Frequency Error (Hz) Frequency Error (ppm)
-30 7.2 -6442 -2.61
-20 7.2 -2083 -0.85
-10 7.2 -5833 -2.36
0 7.2 -6250 -2.53
+10 7.2 -2084 -0.84
+20 8.28 -2083 -0.84
+20 7.2 -2083 -0.84
+20 6.12 -2083 -0.84
+30 7.2 +2083 +0.84
+40 7.2 -2083 -0.84
+50 7.2 +10417 +4.22
Maximum Frequency Error (Hz) +10417 / -6442 +4.22 [ -2.61
Measurement Uncertainty (Hz) + 11

Limit Clause

The frequency stability is to be determined by the station authorisation.
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2.10 6dB BANDWIDTH

2.10.1 Specification Reference

RSS-210, Clause A8.2(a)

2.10.2 Equipment Under Test

Argus® Long Range Telemetry System, S/N: 0019

2.10.3 Date of Test and Modification State

24 May 2010 - Modification State 0

2.10.4 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.10.5 Environmental Conditions

24 May 2010
Ambient Temperature 21°C
Relative Humidity 48%

2.10.6 Test Procedure

The EUT was connected to a spectrum analyser via a 10dB attenuator. The path loss was
measured between the EUT and the spectrum analyser and entered as a reference level offset.
The peak response of the signal was established and the 6dB points determined using the
markers. A resolution bandwidth of 10kHz and a video bandwidth of 30kHz were used with the
trace sets to max hold.

2.10.7 Test Results

7.2V DC Supply

Frequency (MHz) Modulation 6dB Bandwidth (MHz)
2452 QPSK 2.338461
2467 QPSK 2.338461
2482 QPSK 2.343028
Limit Clause
= 500 kHz
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2452MHz @ “RBW 10 KHz belta 1 [T1 1

VBW 30 kHz 0.38 dB
Ref 20 dBm Att 25 dB SWT 80 ms 2.338461538 MHz

20 Offget 21 (dB Marker 1 [T1(]
-0.39 dBm

2.450826202 GHZ“

10

L, }N}WMMMWMMWWM{L
] LI
N

o/ o

=30 EXT

I--40:

~-50

[~-60:

=70

-80

Center 2.452 GHz 285 kHz/ Span 2.85 MHz

0BW1
Date: 24.MAY.2010 10:25:05

2467MHz

® *RBW 10 kHz Delta 1 [T1 ]
VBW 30 kHz 0.85 dB
Ref 20 dBm Att 25 dB SWT 80 ms 2.338461077 MHz
20 Offget 21 (dB Marker 1 [T1]|]
-0.44 dBm
L 10 2.465826202 GHz
ymmwwwwmﬂwwwwmmw
W
-0

W \\M

- -50

- -60

Center 2.467 GHz 285 kHz/ Span 2.85 MHz

OBW1
Date: 24.MAY.2010 10:21:56
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2482MHz

® *RBW 10 kHz Delta 1 [T1 ]
VBW 30 kHz 0.14 dB
Ref 20 dBm ATt 25 dB SWT 80 ms 2.343028846 MHz
20 Offget 21(dB Markgr 1 [T1(]
-0.92 dBm
L1o 2.480826202 GHz
EN YWMWMMWWN\N\}WA WWWW?
W

] L
o] \
i s

~-40

30B

—-50

—-60

=-70

-80

Center 2.482 GHz 285 kHz/ Span 2.85 MHz

0BW1
Date: 24.MAY.2010 10:28:56
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2.11 POWER SPECTRAL DENSITY

2.11.1 Specification Reference

RSS-210, Clause A8.2(b)

2.11.2 Equipment Under Test

Argus® Long Range Telemetry System, S/N: 0019

2.11.3 Date of Test and Modification State

24 May 2010 - Modification State 0

2.11.4 Test Equipment Used

The maijor items of test equipment used for the above tests are identified in Section 3.1.

2.11.5 Environmental Conditions

24 May 2010
Ambient Temperature 22°C
Relative Humidity 36%

2.11.6 Test Procedure

The EUT was connected to a spectrum analyser via a 10dB attenuator. The path loss was
measured between the EUT and the spectrum analyser and entered as a reference level offset.
The trace was set to max hold and using a peak detector the maximum response was
established. With the spectrum analyser RBW at 3kHz and VBW at 10KHz, the power spectral
density in a 3kHz bandwidth was measured.

2.11.7 Test Results

7.2V DC Supply

Frequency (MHz) Modulation Power Spectral Density in 3kHz band (dBm)
2452 QPSK -1.67
2467 QPSK -1.39
2482 QPSK -1.31
Limit Clause

<+8dBm/3 kHz
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2452MHz

*RBW 3 kHz
VBW 10 kHz
SWT 320 ms

®

Ref 10 dBm Att 15 dB

Product Service

Marker 1 [T1 ]
-1.67 dBm
2.452662260 GHz

10 Offsget 21 |dB
R 1
[MM“'* INAAPAAIAAMN A=A AR o MMM‘\'VAAM\
) \ LVL
20 / \
hansd o]
40 EXT
3DB
-50:
- 60:
- 70:
-80:
-90
Center 2.452 GHz 285 kHz/ Span 2.85 MHz
OBW1
Date: 24.MAY.2010 10:45:57
2467MHz
@ *RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -1.39 dBm
Ref 10 dBm Att 15 dB SWT 320 ms 2.466716827 GHz
10 Offset 21 (dB
L
ﬂ“ﬂrlﬁ)kaMAAnAJVuN”&k&&}/* ‘ﬂwv&hﬂﬁh’duﬂAAAJﬁﬁdd$lwﬁnJJﬂMuﬂthA\
LVL
| _40 EXT
3DB
—-50:
- 60
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SECTION 3

TEST EQUIPMENT USED
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3.1

TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Product Service

Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)

Section 2.1 and 2.5 - Radiated Emissions (Enclosure Port) and ERP Peak Power

Peak Power Analyser Hewlett Packard 8990A 107 12 10-Feb-2011

Antenna (Double Ridge Link Microtek Ltd AM180HA-K-TU2 | 230 24 TU

Guide)

Antenna (Double Ridge EMCO 3115 234 12 12-Oct-2010

Guide, 1GHz-18GHz)

Antenna (Double Ridge EMCO 3115 235 12 12-Oct-2010

Guide, 1GHz-18GHz)

Dual Power Supply Unit Thurlby PL320 288 - TU

Attenuator 20dB 5W Marconi 56534-904H 377 12 30-Apr-2011

Pre-Amplifier Phase One PS04-0085 1532 12 16-Sep-2010

Pre-Amplifier Phase One PS04-0086 1533 12 17-Sep-2010

Pre-Amplifier Phase One PS04-0087 1534 12 22-Sep-2010

Mast Controller Inn-Co GmbH CO 1000 1606 - TU

Turntable/Mast Controller EMCO 2090 1607 - TU

4GHz HPF Sematron F-100-4000-5-R | 2245 - TU

Power Sensor Hewlett Packard 84812A 2743 - TU

Antenna (Bilog) Chase CBL6143 2904 24 4-Dec-2011

Antenna (Biconnical) Schaffner VBAG106A 3106 12 27-Mar-2011

Signal Generator (10MHz Rohde & Schwarz SMR40 3171 12 4-Aug-2010

to 40GHz)

EMI Test Receiver Rohde & Schwarz ESU40 3506 12 1-Sep-2010

Section 2.2 - Power and Antenna Height Limits / Transmitter Qutput Power

Peak Power Analyser Hewlett Packard 8990A 107 12 10-Feb-2011

Multimeter Fluke 75 Mk3 455 12 15-Dec-2010

Temperature Chamber Montford 2F3 467 - O/P Mon

Programmable Power Iso-tech IPS 2010 2436 - O/P Mon

Supply

Power Sensor Hewlett Packard 84812A 2743 - TU

Attenuator (20dB, 50W) Aeroflex / 47-20-34 3165 12 9-Jun-2010
Weinschel

Thermocouple Fluke 51 3172 12 3-Jul-2010

Thermometer

Hygrometer Rotronic 1-1000 3220 12 27-Apr-2011

Network Analyser Rohde & Schwarz | ZVA 40 3548 12 25-Feb-2011

'3.5mm' - '3.5mm' RF Rhophase 3PS-1803-2000- 3702 12 26-Jan-2011

Cable (2m) 3PS

Section 2.4 - Bandwidth Limitations

Multimeter Fluke 75 Mk3 455 12 15-Dec-2010

GPS Frequency Rapco GPS-804/3 1312 6 8-Sep-2010

Standard

Programmable Power Iso-tech IPS 2010 2436 - O/P Mon

Supply

Attenuator (20dB, 50W) Aeroflex / 47-20-34 3165 12 9-Jun-2010
Weinschel

Hygrometer Rotronic 1-1000 3220 12 27-Apr-2011

Signal Analyser Rohde & Schwarz | FSQ 26 3545 12 3-Jun-2010

Network Analyser Rohde & Schwarz | ZVA 40 3548 12 25-Feb-2011

'3.5mm' - '3.5mm’' RF Rhophase 3PS-1803-2000- 3702 12 26-Jan-2011

Cable (2m) 3PS
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Product Service

Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)

Section 2.6 - Emission Mask

Multimeter Fluke 75 Mk3 455 12 15-Dec-2010

Spectrum Analyser Hewlett Packard E4407B 1154 12 19-Jun-2010

GPS Frequency Rapco GPS-804/3 1312 6 8-Sep-2010

Standard

Programmable Power Iso-tech IPS 2010 2436 - O/P Mon

Supply

Attenuator (20dB, 50W) Aeroflex / 47-20-34 3165 12 9-Jun-2010
Weinschel

Hygrometer Rotronic 1-1000 3220 12 27-Apr-2011

Network Analyser Rohde & Schwarz | ZVA 40 3548 12 25-Feb-2011

'3.5mm' - '3.5mm' RF Rhophase 3PS-1803-2000- 3702 12 26-Jan-2011

Cable (2m) 3PS

Section 2.7 and 2.8— Emission Mask

Multimeter Fluke 75 Mk3 455 12 15-Dec-2010

GPS Frequency Rapco GPS-804/3 1312 6 8-Sep-2010

Standard

Programmable Power Iso-tech IPS 2010 2436 - O/P Mon

Supply

High Pass Filter (4GHz) RLC Electronics F-100-4000-5-R 2773 12 8-Sep-2010

Hygrometer Rotronic 1-1000 3220 12 27-Apr-2011

Signal Analyser Rohde & Schwarz | FSQ 26 3545 12 3-Jun-2010

Network Analyser Rohde & Schwarz | ZVA 40 3548 12 25-Feb-2011

'3.5mm’ - '3.5mm’' RF Rhophase 3PS-1803-1000- 3696 12 26-Jan-2011

Cable (1m) 3PS

'3.5mm' - '3.5mm' RF Rhophase 3PS-1803-2000- 3702 12 26-Jan-2011

Cable (2m) 3PS

Waveguide Flann Microwave 18-26.5GHz) - - -

Section 2.9 — Transmitter Frequency Stability

Multimeter Fluke 75 Mk3 455 12 15-Dec-2010

Temperature Chamber Montford 2F3 467 - O/P Mon

GPS Frequency Rapco GPS-804/3 1312 6 8-Sep-2010

Standard

Programmable Power Iso-tech IPS 2010 2436 - O/P Mon

Supply

Attenuator (20dB, 50W) Aeroflex / 47-20-34 3165 12 9-Jun-2010
Weinschel

Thermocouple Fluke 51 3172 12 3-Jul-2010

Thermometer

Hygrometer Rotronic 1-1000 3220 12 27-Apr-2011

3 Phase Contact Adaptor | TUV UKN 3458 - TU

Signal Analyser Rohde & Schwarz | FSQ 26 3545 12 3-Jun-2010

Network Analyser Rohde & Schwarz | ZVA 40 3548 12 25-Feb-2011

'3.5mm' - '3.5mm' RF Rhophase 3PS-1803-2000- 3702 12 26-Jan-2011

Cable (2m) 3PS

Document 75909400 Report 01 Issue 1 Page 66 of 70



Product Service

Instrument Manufacturer Type No. TE No. | Calibration | Calibration
Period Due
(months)
Section 2.10 — 6dB Bandwidth
Multimeter Fluke 75 Mk3 455 12 15-Dec-2010
GPS Frequency Rapco GPS-804/3 1312 6 8-Sep-2010
Standard
Programmable Power Iso-tech IPS 2010 2436 - O/P Mon
Supply
Attenuator (20dB, 50W) Aeroflex / 47-20-34 3165 12 9-Jun-2010
Weinschel
Hygrometer Rotronic 1-1000 3220 12 27-Apr-2011
Signal Analyser Rohde & Schwarz | FSQ 26 3545 12 3-Jun-2010
Network Analyser Rohde & Schwarz | ZVA 40 3548 12 25-Feb-2011
'3.5mm' - '3.5mm’' RF Rhophase 3PS-1803-2000- 3702 12 26-Jan-2011
Cable (2m) 3PS
Section 2.11 - Power Spectral Density
Multimeter Fluke 75 Mk3 455 12 15-Dec-2010
GPS Frequency Rapco GPS-804/3 1312 6 8-Sep-2010
Standard
Programmable Power Iso-tech IPS 2010 2436 - O/P Mon
Supply
Attenuator (20dB, 50W) Aeroflex / 47-20-34 3165 12 9-Jun-2010
Weinschel
Hygrometer Rotronic 1-1000 3220 12 27-Apr-2011
Signal Analyser Rohde & Schwarz | FSQ 26 3545 12 3-Jun-2010
Network Analyser Rohde & Schwarz | ZVA 40 3548 12 25-Feb-2011
'3.5mm' - '3.5mm’' RF Rhophase 3PS-1803-2000- 3702 12 26-Jan-2011
Cable (2m) 3PS
TU - Traceability Unscheduled
OP MON - Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

Product Service

Test Discipline Frequency / Parameter MU
Radiated Emissions, Bilog Antenna, AOATS 30MHz to 1GHz Amplitude 5.2dB*
Radiated Emissions, Horn Antenna, AOATS 1GHz to 40GHz Amplitude 6.3dB*
Conducted Emissions, LISN 150kHz to 30MHz Amplitude 3.2dB*
Conducted Emissions, ISN 150kHz to 30MHz Amplitude 2.1dB
Substitution Antenna, Radiated Field 30MHz to 18GHz Amplitude 2.6dB
Discontinuous Interference 150kHz to 30MHz Amplitude 3.0dB*
Interference Power 30MHz to 300MHz Amplitude 3.0dB*
Radiated E-Field Susceptibility 10MHz to 6GHz Test Amplitude 2.0dBt
50kHz to 1000MHz Amplitude
EM Clamp Method of Test 3.1dB-
Conducted Susceptibility RF CDN Method of Test 1.2dB-
BCI Clamp Method of Test 1.1dB-
Direct Injection Method of Test 1.2dB-
Conducted Susceptibility LF DC to 150kHz 1.0%t
Power Frequency Magnetic Field 50Hz/60Hz Amplitude 0.45%
Magnetic Emissions 9kHz to 30MHz Amplitude 3.4dB*
Magnetic Field/Flux iaw EN 50366 10Hz to 400kHz 2.64%
The test was applied using proprietary equipment that
Harmonics and Flicker meets the requirements of EN 61000-3-2 and EN —
61000-3-3
Mains Voltage Variations and Interrupts ;ZZ::?;:?:qz?gﬁini”;? é)':logl;lgt()elorE/‘t??;lement that | _
) The test was applied using proprietary equipment that
Fast Transient Burst meets the reuni)erents o? I?N 2100074-2 P o
Electrostatic Discharge The test was applied using proprietary equipment that .
meets the requirements of EN 61000-4-2
Surge The test was applied using proprietary equipment that .
meets the requirements of EN 61000-4-5
. . The test was applied using proprietary equipment that
Vehicle Transients meets the requri)rgments o?lgop7637z a?]dp2 -
Compass Safe Distance Azimuth Accuracy 0.10°
Worst case error for both Time and Frequency measurement 12 parts in 10°.
* In accordance with CISPR 16-4-2
1 Inaccordance with UKAS Lab 34
. In accordance with EN61000-4-6: 2009
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ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

This report must not be reproduced, except in its entirety, without the written permission of
TUV Product Service Limited

© 2010 TUV Product Service Limited
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