Report No. SC301679-03

MEASUREMENT AND TECHNICAL REPORT

AVALON RF
344 Coogan Way
El Cajon, CA 92020

DATE: 16 June 2003

TUV

AMERICA

This Report Concerns: Original Grant: X Class Il Change:
Equipment Type: Wireless Video & Audio Transmitter,
Model TX600, TX618, TX623, TX630

Deferred grant requested per 47 CFR
0.457(d)(1)(ii)?

Company Name agrees to notify the
Commission by:

date.

Transition Rules Request per 15.37?

(*) FCC Part 2, Paragraph(s) 2.1051
(*) FCC Part 15, Paragraph(s) 15.209(a)

Yes:
Defer until: No: X

N/A

of the intended date of announcement of the product so that the grant can be issued on that

Yes:

No: X*

(*) FCC Part 74, Paragraph(s) 74.636, 74.661
(*) FCC Part 90, Paragraph(s) 90.205(1), 90.209(b), 90.210(b), 90.213

Report Prepared by:

TUV AMERICA, INC

10040 Mesa Rim Road
San Diego, CA 92121-2912
Phone: 858 546 3999

Fax: 858 546 0364
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TUV

AMERICA
Report No. SC301679-03
1.0 GENERAL INFORMATION
1.1 Product Description
General Equipment Description -- NOTE: This information will be input into your test report as
shown below.
EUT Description: Wireless Video & Audio Transmitter
EUT Name: Wireless Video & Audio Transmitter
Model No.: TX600/TX618/TX623/TX630 Serial No.: --
Product Options: Input Connectors: LEMO/FCI type or DB15 type
Configurations to be tested: TX630 with LEMO Connector
| Power Requirements
Regulations require testing to be performed at typical power ratings in the countries of
intended use. (i.e., European power is typically 230 VAC 50 Hz or 400 VAC 50 Hz, single
and three phase, respectively)
Voltage: 12 VDC (If battery powered, make sure battery life is sufficient to complete testing.)
# of Phases: --
Current (Amps/phase(max)): 0.7A Max Current (Amps/phase(nominal)): 0.6A Typ
Other: --
Other Special Requirements
| Typical Installation and/or Operating Environment
(ie. Hospital, Small Business, Industrial/Factory, etc.)
Installed on high pole/roof for typical wireless security application.
[ EUT Power Cable
L] Permanent OR W Removable Length (in meters): 2m
B Shielded OR [ unshielded
(] Not Applicable
Page 3 of 74
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TUV

AMERICA,
Report No. SC301679-03
| EUT Interface Ports and Cables
Interface Shielding
w2 £
o = — s |0 Q
o [1+1 = Q@ S c
= 2| 2|2 T |2 =
;c“ 210 |¥ = Em& 2 £
Connector 8 &
Type Type Termination |Type Port
Termination
EXAMPLE: Metallized 9- |Characteristic
RS232 O 2 | DO|Foil over braid | Coaxial pin D-Sub Impedance 6 | B 0O
Video m ([ 1 [m |[]|coax Coaxial BNC (m) 75 ohm 2 (m |[]
Audio m ([ 2 [m [[]|™Multi- Coaxial BNC (m) or |600 ohm 2 (m |
conductor XLR
shielded cable
Antenna (RF |(m |[L1| 1 |m [[]{Microwave Coaxial Reverse 50 ohm 1 (m |
output) quality low thread SMA
loss coax ®
Power m ([ ]| 1 |[[J|m [Standard 2 Flying leads |Flying leads [Power input 2 (m |
wire cable
| EUT Software.
Revision Level: -
Description: --
Page 4 of 74
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TUV

AMERICA
Report No. SC301679-03
EUT Operating Modes to be Tested -- list the operating modes to be used during test. It is recommended
the equipment be tested while operating in a typical operation mode. FCC testing of personal computers
and/or peripherals requires that a simple program generate a complete line d upper case H's. Provide a
general description of all software, firmware, and PLD algorithms used in the equipment. List all code
modules as described above, with the revision level used during testing.
Consult with your TUV Product Service Representatiwe if additional assistance is required.
1.  The unit shall be tested with the video & audio inputs present. The presence of video turns on the
power amplifier at rated power output. The output power is attenuated by at least 23 dB if no video is
present.
2. The wireless link is analog FM with the main RF carrier modulated by the video & 2 audio sub-carriers.
Maximum deviation is 8 MHz p-p.
3. The firmware resides on a flash memory of the Micro-controller and reads the switches periodically and
sets the RF synthesizer accordingly. It also monitors the presence of video to turn on/off the power
amplifiers.
Firmware Rev. No is - 1.6
EUT System Components -- List and describe all components which are part of the EUT. For FCC testing
a minimum configuration is required. (ie. Mouse, Printer, Monitor, External Disk Drive, Motherboard, etc.)
Description Model # Serial # FCC #
Transmitter TX630 -- --
Antenna AX 605 -- -
Power cable - -- -
Video & audio cable - -- -
Support Equipment -- List and describe all support equipment which is not part of the EUT. (i.e.
peripherals, simulators, etc)
Description Model # Serial # FCC #
Video Test Pattern Generator | TSG90/ TSG95 -- --
Page 5 of 74
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Report No. SC301679-03
| Oscillator Frequencies
Derived
Frequency Frequency Component #/ Location Description of Use
10 MHz 2.15-25GHz Y1 Reference crystal for synthesizing the
RF carrier & the 2 audio sub-carriers
11.2 MHz -- U9 Internal oscillator of the Micro controller
Power Supply
Manufacturer Model # Serial # Type
- [] Switched-mode (Frequency)
L] Linear | L] Other |
Power Line Filters
Manufacturer Model # Location in EUT
Critical EMI Components (Capacitors, ferrites, etc.)
Description Manufacturer Part # or Value Qty | Component #/ Location
2.5 GHz Low Pass Filter | AVX LPO805A2442AW | 1 FL1
Ferrite beads on Steward HI1206N101R-00 6 L1-L6
Connector pcbh
Filter capacitors on Kemet or equivalent | 12 pF 8 Cl-C8
Connector pcb
| EMC Critical Detail -- Describe other EMC Design details used to reduce high frequency noise. |
1) The enclosure is a milled aluminum with tight control over all mating components.
2) To minimize the modulated spectrum from harmonics & spurious signals, both video & the audio sub-
carriers are double filtered post-modulation.
3) All incoming/outgoing signals are filtered by ‘pi’ type ferrite filters.
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TUV

AMERICA
Report No. SC301679-03
1.2 Related Submittal Grant
None
1.3 Tested System Details
The FCC ID’s for all equipment, plus descriptions of all cables used in the tested system are:
None
1.4 Test Methodology
Purpose of Test: To demonstrate compliance with the following tests.
TEST FCC CFR 47# PASS/FAIL
Spurious Emissions at Antenna Terminals 2.1051 Pass
Radiated Emissions 15.209(a) Pass
Output Power 74.636 Pass
Frequency Stability 74.661 Pass
Output Power 90.205(1) Pass
Bandwidth to be Determined 90.209(b) Pass
Emission Mask 90.210(b) Pass
Frequency Stability 90.213 Pass

Both Conducted and Radiated testing were performed according to the procedures in FCC/ANSI C63.4 and
CSA 108.8-M1983. Radiated testing was performed at an antenna-to-EUT distance of 3 meters (1 - 25 GHz).

1.5 Test Facility
The open area test site and conducted measurement data were tested by:
TUV AMERICA, INC
10040 Mesa Rim Road

San Diego, CA 92121-2912

Phone: 858 546 3999

Fax: 858 546 0364
The Test Site Data and performance comply with ANSI C63.4 and are registered with the FCC, 7435 Oakland Mills Road,
Columbia Maryland 21046. All Measurement Data is acquired according to the content of FCC Measurement Procedure and

ANSI C63.4, unless supplemented with additional requirements as noted in the test report.

1.6 Part 2 Requirements (Remove if Part 15 or 18)
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Report No. SC301679-03

2.0 SYSTEM TEST CONFIGURATION
2.1 Justification
The EUT was initially tested for FCC emissions in the following configuration:
See Block Diagram
2.2 EUT Exercise Software
None
2.3 Special Accessories
None
2.4 Equipment Modifications
None
2.5 Configuration of Test System

See Block Diagram
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3.0 SPURIOUS EMISSIONS AT ANTENNA TERMINALS EQUIPMENT/DATA
RADIATED EMISSIONS EQUIPMENT/DATA
OUTPUT POWER EQUIPMENT/DATA
BANDWIDTH TO BE DETERMINED EQUIPMENT/DATA
EMISSION MASK EQUIPMENT/DATA
FREQUENCY STABILITY EQUIPMENT/DATA

See following page(s).

Page 9 of 74
Rev.No 1.0

TUV AMERICA, INC. 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 858 546 3999 FAX 858 546 0364



TUV

AMERICA
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Test Conditions: SPURIOUS EMISSIONS AT ANTENNA TERMINALS EQUIPMENT/DATA: FCC 2.1051

RADIATED EMISSIONS EQUIPMENT/DATA: FCC 15.209(a)

OUTPUT POWER EQUIPMENT/DATA: FCC 74.636 and 90.205(1)

BANDWIDTH TO BE DETERMINED EQUIPMENT/DATA: FCC 90.209(b)

EMISSION MASK EQUIPMENT/DATA: FCC 90.210(b)

FREQUENCY STABILITY EQUIPMENT/DATA: FCC 74.661 and 90.213
The CONDUCTED EMISSIONS measurements were performed at the San Diego Testing Facility:
O - Test not applicable |
B - SR-2, Shielded Room, 12’ x 24’ x 10, Metal Chamber
B - TR-2, Test Room
B - Canyon #1 (10- and 30-Meter Open Area Test Site), Carroll Canyon, San Diego
Test Equipment Used:
Model No. Prop. No. Description Manufacturer Serial No. Date Cal’ed
83640B 791 Signal Generator Hewlett Packard 3844A00726 04/03
HP85662A 744 Spectrum Analyzer Display Hewlett Packard 2403A08402 12/02
CBL6111 460 Bilog Antenna Chase 1013 NCR*
3115 453 Horn Antenna Electro Mechanics Co 3564 01/03
11970K 652 Harmonic Mixer Hewlett Packard 3003A05400 NCR*
12A-18 6377 Horn Antenna MI Technologies 21554MB NCR*
23-40-34 762 20 dB Attenuator Weinschel BF4808 NCR*
622B 6485 Power Supply Hewlett Packard 3441A05771 NCR*
34401A 776 Multimeter Hewlett Packard US36086974 12/02
11975A 6381 Amplifier Hewlett Packard 2517A00639 NCR*
ESVS30 427 EMC Receiver Rhode & Schwarz 830350/006  12/02
LPB 2520/A 738 Bilog Antenna Antenna Research 1169 08/02
VHAP 6649 Dipole Antenna Schwarzbeck 298 NCR*
8648C 789 Signal Generator Hewlett Packard 3642U01074 12/02
T30RC 6225 Environmental Chamber Tenney Environmental 27244-02 04/03

Remarks: One year calibration cycle for all test equipment and sites. (*) No Calibration Required.
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03

Project Number:
Reference Standard:
Standard Clause:
EUT Model #:

EUT Serial #:
Manufacturer:

EUT Description:

Notes:

SPURIOUS EMISSIONS
AT ANTENNA TERMINALS

SC3001697

Test Area:

FCC 2.1051

Date:

74.637(a)

TX630

EUT POWER:

4002

SR2

May 22, 2003

12 Vdc

TUV

AMERICA

Avalon RF

Video Transmitter

Test mode: Transmit

Test Conditions:
Transmit Frequency 2170 MHz
Authorized Bandwidth = 16 MHz

Limits 74.637(a) (1—3)
30 MHz to 2146 MHz -13 dBm
2146 MHz to 2154 MHz -35 dBc
2154 MHz to 2162 MHz -25 dBc
2178 MHz to 2186 -25 dBc

2186 MHz to 2194 MHz. -35 dBec
2194 MHz to 25 GHz -13 dBm

TUV

PRODUCT SERVICE
Temperature: 23 °C
Air Pressure: 1000 kPa
Relative Humidity: 50 %
Page: 10f R

Frequency MHz

Emission Level
High Power Mode
(dBm)

Emission Level
Low Power Mode
(dBm)

Complies?

30 MHz — 1 GHz

No Emissions*

No Emissions*

Yes

1 GHz - 25 GHz

No Emissions*

No Emissions*

Yes

TUV AMERICA, INC.

*No other emissions greater than 10 dB below the limit were detected.

ol e

ERADIMU.DOC Rev 03.98

Printed

Signatuirt
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Report No. SC301679-03

TUV AMERICA, INC.

SPURIOUS EMISSIONS
AT ANTENNA TERMINALS

Project Number: SC3001697 Test Area: SR2
Reference Standard: FCC 2.1051 Date; May 22, 2003
Standard Ctause: 74.637(a)
EUT Model #: TX630 EUT POWER: 12 Vde
EUT Serial #: 4002
Manufacturer: Avalon RF
EUT Desoription: Video Transmitter
Notes:  Test mode: Transmit
Test Conditions;
Transmit Frequency 2413 MHz
Authorized Bandwidth = 16 MHz
Limits
30 MHz to 2381 MHz -13 dBm
2381 MHz to 2397 MHz -35 dBc
2397 MHz to 2405 -25 dBc¢
2421 MHz to 2421 MHz -35 dBc
2421 MHz to 25 GHz -13 dBm
Frequency MHz Emission Level Emission Level Complies?
High Power Mode Low Power Mode
(dBmy) (dBm)
30 MHz - 1 GHz No Emissions* No Emissions* Yes
1 GHz ~ 25 GHz No Emissions* No Emissions™® Yes
4826.4 MHz -14.8 -57.2 Yes

*No other emissions greater than 10 dB below the limit pleer Leliclyd,

Auw Laore

iém

Temperature;

Air Pressure:

Relative Humidity:

Page: 3 of

ERADIMU.DOC Rev 03.98

Printed

Signatdre

TUV

AMERICA

TUV

PRODUCT SERVIGE

23 °C
1000 kPa
50 %

A
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SPURIOUS EMISSIONS
AT ANTENNA TERMINALS

TUV AMERICA, INC.

Project Number: SC3001697 Test Area: SR2
Reference Standard: FCC 2.1051 Date: May 22, 2003
Standard Clause: 74.637(a)
EUT Model #: TX630 EUT POWER: 12 vdo
EUT Serial #: 4002
Manufacturer: Avalon RF
EUT Description: Video Transmitter
Notes:  Test mode: Transmit
Test Conditions:
Transmit Frequency 2190 MHz
Authorized Bandwidth = 16 MHz
Limits
30 MHz to 2166 MHz -13 dBm
2166 MHz to 2174 MHz -35 dBc
2174 MHz to 2182 -25 dBc
2206 MHz to 2198 MHz -25 dBc
2198 MHz to 2214 MHz -35 dBc
2214 MHz to 25 GHz -13 dBm
Frequency MHz Emission Level Emission Level Complies?
High Power Mode | Low Power Mode
(dBm) {(dBm)

30 MHz - 1 GHz No Emissions* No Emissions* Yes
1771.1 MHz -29.4 - Yes
2609.1 MHz -15.1 - Yes
4380.5 MHz -24.4 -52.2 Yes
6570.5 MHz -21.5 - Yes
8760.4 MHz -28.9 - Yes

*No other emissions greater than 10 dB below the limit « #2617 Aelzeted

AWW Lavorni(

WA

ERADIMU.DOC Rev 03.98

Printed

Sighature

TUV

AMERICA

TUV

PRODUCT SERVICE

23 °C
100.0_ kPa

50 %

—2of B
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SPURIOUS EMISSIONS
AT ANTENNA TERMINALS

Project Number: SC3001697 Test Area: SR2
Reference Standard: FCC 2.1051 Date: May 22, 2003
Standard Clause: 74.637(a}
EUT Model #: TX630 EUT POWER: 12 Vdc
EUT Serial # 4002
Manufacturer: Avalon RF
EUT Bescription: Video Transmitter
Notes:  Test mode: Transmit
Test Conditions:
Transmit Frequency 2451 MHz
Authorized Bandwidth = 16 MHz
Limits
30 MHz to 2427 MHz -13 dBm
2427 MHz to 2435 MHz -35 dBc
2435 MHz to 2443 MHz -25 dBc
2459 MHz to 2467 MHz -25 dBc¢
2467 MHz to 2475 MHz -35 dBc¢
2475 MHz to 25 GHz -13 dBm
Frequency MHz Emission Level Emission Level Complies?
High Power Mode | Low Power Mode
(dBm) (dBm)
30 MHz - 1 GHz No Emissions* No Emissions* Yes
1 GHz - 25 GHz No Emissions* No Emissions* Yes
2604.5 MHz - -63.6 Yes
4902.4 MHz -16.3 -60.9 Yes
7353.4 MHz -19.9 -- Yes
9804.8 MHz -26.5 - Yes

TUV AMERICA, INC.

*No other emissions greater than 10 dB below the limit ¢, a4 Azt

Arws  Uavosm

¢

Temperature:

Air Pressure:

Relative Humidity:

Page: 4 of

ERADIMU,DOC Rev 03.98
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TUV

PRODUCT SERVICE

23 °C
100.0  kPa
50 %

5
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SPURIOUS EMISSIONS
AT ANTENNA TERMINALS

SC3001697 Test Area: SR2

TOV
PRODUCT SERVICE

Profect Number:

Reference Standard: FCC 2.1051 Date: May 22, 2003

Standard Clause: 74.637(a)

EUT Model #: X630 EUT POWER: 12 Vde

EUT Serial #; 4002 Temperature: 23 °C

Manufacturer: Avalon RF Air Pressure: 100.0  kPa

EUT Description: Video Transmitter Relative Humidity: 50 %

Notes:  Test mode: Transmit Page: 50f A

Test Conditions:
Transmit Frequency 2470 MHz
Authorized Bandwidth = 16 MHz

Limits
30 MHz to 2446 MHz -13 dBm
2446 MHz to 2456 MHz -35 dBc
2456 MHz to 2462 MHz -25 dBc
2478 MHz to 2486 MHz -25 dBc
2486 MHz to 2494 MHz -35 dBc
2494 MHz to 25 GHz -13 dBm
Frequency MHz Emission Level Emission Level
High Power Mode | Low Power Mode

Complies?

(dBm)

(dBm)

30 MHz - 1 GHz

No Emissiong*

No Emissions*

Yes

1 GHz - 25 GHz

No Emissions*

No Emissions*

Yes

4940.3 MHz

-17.8

Yes

7410.5 MHz

-18.1

Yes

9889.7 MHz

-28.5

Yes

TUV AMERICA, INC.

*No other emissions greater than 10 dB below the limit {1lecl A TEcled .

/‘\(Ww (JD(U\OIWA

A Lt

ERADIMU.DOC Rev 03.98
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Printed

Signature
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REPORT NOSC30167¢

COMPANY AValon RF

EUTTX600. TX630

EUT MODETransmitting (no receiver) 2451
8QATE:Z:S-May-DS

SPEC: FCC Part 15 para 15.109(a)

TESTED BY: A! La}udglni

TEST DISTANCE: 3 Meters
T { T
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REPORT No: 8C301679 SPEC: FCC Part 15 para 15.9Q8(a}
CUSTOMER: AValon RF TEST DIST: 3 Meters
EUT: TXE00. TX630 TEST SITE: 1
EUT MODE; Transmitting (no receiver} 2451 BICONICAL: 738
DATE: 23-May-03 TESTED BY: A. Laudani LOG PERIODIC: 738
NOTES: Quasi-Peak with 120 KHz measurement bandwidth, RCVR: 427
12 Vde
__Tempensture: 220 Relative Humidity:  50%
EUT MARGIN -5.0 dB at 60 MHz vor 1,82
FREQUENCY VERTICAL | HORIZONTAL | CORRECTION| MAXIMUM | SPECIFIED| EUT EUT  |ANTENNA
(MHz) measured | measured FACTOR |CORRECTED{ LIMIT |MARGIN|ROTATION| HEIGHT NOTE
{dBuv) {dBuV) {dB/m) {dBuVim} | (dBuVim) (dB) | (degrees) | (meters)
£0.00 21.5 13.5 13.5 35.0 40 -5.0 11 1 auxillary equipment
132.00 17.4 25 13.6 31.0 438 -12.5 a 1 |auxiliary equipment
186.00 74 9.4 12.8 223 435 -21.2 232 3.6 auxiltary equipment
189.00 17.4 21.8 13.2 35.0 43.5 -8.5 130 1 auxiliary equipment
216.00 13.5 16.9 15.0 31.9 43.5 -11.8 297 1.3
220.00 7.5 -1.7 15.3 228 46 -23.2 188 1 auxillary equipment
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REPORT NOSC301679 SPEC: FCC Part 15 para 15.10%(a)
COMPANYAValon RF

EUTTX600. TX630

EUT MODE Transmitting w/ low power TX600 (no receiver) 2170

BQATEZ3-May~O3 : TESTEDBY: A |. i TEST DISTANCE: 3 Meters
T T T
1 1

80

75

70
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60
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40
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REPORT No:  SC301679 SPEC: FCC Part 15 para 15.108(a)
CUSTOMER: Avalon RF TEST DIST: 3 Meters
EUT: TXB00. TX830 TEST SITE: 1
EUT MODE: Transmitting w/ low power TX600 (no receiver) 2170 BICONICAL: 738
DATE: 23-May-03 TESTED BY: A Laudani LOG PERIOBIC: 738
NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 427
12Vde
Temperature: 2C Relative Hunidity: 50%
EUT MARGIN 4.2 dB &t 216 MHz ver 1.8a
FREQUENCY| VERTICAL | HORIZONTAL { CORRECTION] MAXIMUM | SPECIFIED| EUT EUT  [ANTENNA
(MHz) measured | measured FACTOR |CORRECTED| LIMIT |MARGIN|ROTATION| HEIGHT NOTE
{dBuv) {dBuV) {dB/m) {dBuVim} {dBuVim) {dB} (degrees) | {meters)
60.00 21.2 14.8 13.5 34.7 40 -5.3 10 1 auxillary equipment
132.00 13.3 11.1 13.8 26.9 43.5 -16.6 7 1 auxiltary equipment
186.00 9.9 9.2 128 228 43.5 -20.7 164 1.1
189.00 257 24.5 13.2 38.9 43.5 4.6 133 1
216.00 24.3 20 _15.0 39.3 43.5 -4.2 225 1.1
220.12 75 03 15.3 228 46 -23.2 224 1 auxillary equipment
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REPORT NOSC201679
COMPANYAValon RF
EUTTX600. TX630

SPEC: FCC Part 15 para 15.109(a)

EUT MODE Transmitting w/ low power TX800 (no receiver) 2190

sPATER23-May-03

TEST DISTANCE: 3 Meters

T
T

TESTED}BY: A Lai..l.dani
I
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REPORT No: $C301679 SPEC: FCC Part 15 para 15.409(a)
CUSTOMER. Avalen RF TEST DIST: 3 Meters
EUT: TXB00. TX630 TEST SITE: 1
EUT MODE: Transmitting w/ low power TX600 {no receiver) 2180 BICONICAL: 738
DATE: 23-May-03 TESTED BY: A. Laudani LOG PERIODIC: 738
NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 427
12Vde
Temperatire: 220 Reistive Humidity: 50%
EUT MARGIN -3.4 dB at 189 MHz ver 1.8a
FREQUENCY VERTICAL | HORIZONTAL | CORRECTION] MAXIMUM |SPECIFIED| EUT EUT |ANTENNA
(MHz) nteasured | measured FACTOR [CORRECTED| LIMIT |MARGIN;ROTATION] HEIGHT NOTE
{dBuv) {dBuV) (dB/m) (dBuV/m) | (dBuV/m) { (dB) | (degrees}| (meters)
60.00 217 12 13.5 35.2 40 4.8 10 4
132.00 13.3 8.3 13.6 26.9 43.5 -16.6 7 1 auxillary equipment
185.00 23 8.8 12.9 21.7 435 -21.8 164 1.1 auxillary equipment
189.00 269 252 13.2 40.1 43.5 -3.4 170 1
216.00 21.4 18.8 15.0 36.4 43.5 7.1 225 1.1
220.12 63 -1.2 5.3 216 46 -24.4 224 1 auxillary equipment
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REPORT NOSC30187¢9
COMPANYAVzlon RF
EUTTX600. TX630 _
EUT MODETransmitting w/ low power TX600 (no receiver) 2413

SPEC: FCC Part 15 para 15.109(a)

gDATE23-May-03
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REPCRT No:  8C30167%

CUSTOMER: Avalon RF

TEST DIST: 3 Meters

SPEC: FCC Part 15 para 15.109(a)

EUT: TX600. TX630 TEST SITE: 1
EUT MODE:  Transmitting w/ low power TX600 (no receiver) 2413 BICONICAL: 738
DATE: 23-May-03 TESTED BY: A |audani LOG PERICODIC: 738
NOTES: Quasi-Peak with 120 KHz measurernent bandwidth. RCVR: 427
12 Vdc
T 22C Relative Humidity: 50%
EUT MARGIN -3.6 dB at 188 MHz ver 1.8a
FREQUENCY| VERTICAL | HORIZONTAL | CORRECTION| MAXIMUM | SPECIFIED{ EUT EUT |ANTENNA
(MHz) measured | measured FACTOR |CORRECTED| LIMIT |MARGIN;ROTATION| HEIGHT NOTE
{dBuv) {dBuv) {dB/m) (dBuV/m) | (dBuVim) {dB) | {degrees)| (meters)
60.00 21.4 13.4 13.5 34.9 40 -5.1 10 1
132.00 13.5 84 136 274 43.5 -16.4 7 1 auxillary equipment
186.00 8.8 8.2 12.9 21.7 43.5 -21.8 188 1 auxillary equipment
189.00 26.7 25.7 13.2 39.9 43.5 -3.6 170 1
216.00 22 19.5 15.0 37.0 43.5 6.5 225 1.1
220.12 76 0.2 15.3 229 46 -23.1 224 1 auxillary equipment
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REPORT NOSC301679
COMPANYAvalon RF
EUTTX600. TX630

SPEC: FCC Part 15 para 15.109(a)

EUT MODE Transmitting w/ low power TX600 (no receiver) 2451

gDATE23-May-03
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TEST DISTANCE: 3 Meters
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REPORT Ne:  8C301679 SPEC

CUSTOMER: AVaion RF

: FCC Part 15 para 15.108(a)

TEST DIST: 3 Meters

EUT TXB00. TX830 TEST SITE: 1
EUT MODE: Transmitting w/ low power TX600 (no receiver} 2451 BICONICAL: 738
DATE: 23-May-03 TESTED BY: A. Laudani LOG PERIODIC: 738
NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 427
12Vde
Temperature: 2C Relative Humidity: 50%
EUT MARGIN 3.3 dB at 189 MHz ver 1.8a
FREQUENCY| VERTICAL | HORIZONTAL|CORRECTION] MAXIMUM | SPECIFIED| EUT EUT  |ANTENNA
(MHz) measured | measured FACTOR |CORRECTED; LIMIT |MARGIN|ROTATION| HEIGHT NOTE
{dBuv) {dBuV} {dB/m} {dBuV/m} {dBuV/m) {dB) (degrees) | {meters)
60.00 21.4 1.1 13.5 34.9 40 -5.1 40 1
132.00 13.4 85 13.6 27.0 43.5 -16.5 7 1 aliillary equipment
186.00 10.2 8.2 12.9 231 43.5 -20.4 189 1
189.00 27 23 13.2 40.2 43.5 -3.3 170 1
216.00 21.1 18.2 15.0 36.1 435 7.4 260 1.1
220.12 7.4 -0.2 15.3 227 46 -23.3 224 1 auxillary equipment

£0-6.9T0EDS "ON Hoday

TANHINY




“ONI 'VOId3INY ANL

79€0 9¥S 898 XVd 666€ 9775 858 suoyd ZT62-TCTZ6 VO ‘0baig ues peoy wiy essiN 0700T

0'T ON'ASY
¥/, J0 9z obed

REPORT NOSC301679

COMPANY AValon RF

EUTTX800. TX630

EUT MODE Transmitting w/ low power TX800 {no receiver) 2470
8?ATE23-May-O3 TESTED BY: Al i

SPEC: FCC Part 15 para 15.109(a)

TEST DISTANCE: 3 Meters
T i |
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REPORT No: 8C301679 SPEC: FCC Part 15 para 15409(a)
CUSTOMER: AValon RF TEST DIST: 3 Meters
EUT. TX600. TXE30 TEST SITE: 1
EUT MODE:  Transmitting w/ low power TX600 {no receiver) 2470 BICONICAL: 738
DATE: 23-May-03 TESTED BY: A Laudani LOG PERICDIC: 738
NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 427
12 Vde
Temperature: 2C Relstive Humidity: 50%
EUT MARGIN 4.4 dB at 60 MHz ver 1.8a
FREQUENCY| VERTICAL | HORIZONTAL { CORRECTION| MAXIMUM | SPECIFIED| EUT EUT  [ANTENNA
(MHz) measured | measured FACTOR {CORRECTED] LIMIT |MARGIN!ROTATION| HEIGHT NOTE
{dBuv) {dBuV) {dB/m} {dBuV/m} {dBuV/m) {dB) { (degrees) | (meters)
60.00 22.1 14 13.5 356 40 4.4 287 1
132.00 10.5 9.8 13.6 24.1 43.5 -19.4 7 1 auxillary equipment
186.00 8.6 6.8 12.9 21.5 43.5 -22.0 102 1 auxillary equipment
189.00 18.4 19.9 13.2 33.1 43.5 -10.4 170 1
216.00 17.1 28 15.0 376 435 5.9 264 1.1
220.12 6.4 0.2 15.3 1.7 46 -24.3 224 1 auxiliary equipment
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REPORT NOSC301679
COMPANY AValon RF
EUTTX600. TX630

SPEC: FCC Part 15 para 15.109(a)

EUT MODETransmitting w/ High power TX630 (no receiver) 2190

gDATE23-May-03

T

TESTED BY: A { audani

TEST DISTANCE: 3 Meters
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REPORT No: SC301679

CUSTOMER: Avaion RF

TEST DIST: 3 Meters

SPEC: FCC Part 15 para 15.169(a)

£0-6.9T0EDS "ON Hoday

EUT: TX600. TX830 TEST SITE: 1
EUT MODE: Transmitting w/ High power TX830 {ne receiver) 2190 BICONICAL: 738
DATE: 23-May-03 TESTED BY: A. Laudani LOG PERIODIC. 738
NGTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 427
12 Vdc
Temperature: 20 Relative Humidity: 50%
EUT MARGIN 7.2 dB at 60 MHz ver 1.8a
FREQUENCY, VERTICAL | HORIZONTAL ; CORRECTION| MAXIMUM | SPECIFIED| EUT EUT |ANTENNA
(MHz) measured | measured FACTOR |CORRECTED| LIMIT [MARGIN|ROTATION{ HEIGHT NOTE
{dBuv) {dBuV} (dB/m)} (dBuVim} | {dBuVim) | (dB) | (degrees)| (meters)
60.00 18.3 11.2 13.5 328 40 -7.2 11 1 auxillary equipment
132.00 15.2 8.3 13.6 28.8 43.5 -14.7 o] 1 auxiliary equipment
186.00 7.3 7.2 12.9 20.2 435 -23.3 237 1.3 {auxillary equipment
189.00 146 22.5 13.2 35.7 43.5 -7.8 120 1.2
216.00 202 18 15.0 35.2 435 -8.3 225 1.1
220.12 7.8 0.5 15.3 23.2 48 -22.8 198 1 auxillary equipment
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REPORT NO.SC301679 SPEC: FCC Part 15 para 15.109(a)
COMPANYAValon RF
EUTTXB00. TX630
EUT MODETransmitting w/ High power TX630 (no receiver) 2413
BQATEQ&Mav-OS TESTEDBY: A |audani TEST DISTANCE: 3 Meters
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REPCRT No: SC301679

CUSTCOMER: AValon RF

TEST DIST: 3 Meters

SPEC: FCC Part 15 para 15.10%a)

EUT: TX600. TX830 TEST SITE: 1
EUT MODE. Transmitting w/ High power TX630 (no receiver) 2413 BICONICAL: 738
DATE: 23-May-03 TESTED BY: A. Laudani LOG PERIODIC: 738
NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 427
12 Vde
T 3 2C Relative Humidity: 50%
EUT MARGIN 5.0 dB at 60 MH= ver 1.8a
FREQUENCY] VERTICAL | HORIZONTAL | CORRECTION| MAXIMUM | SPECIFIED{ EUT EUT {ANTENNA
(MHz) measured | measured FACTOR |CORRECTED| LIMIT |MARGIN{ROTATION| HEIGHT NOTE
{dBuv) {dBuV) (dB/m) (dBuVim}) | (dBuVim) {dB) | (degrees) | (meters)
60.00 20.5 6.7 135 34.0 40 5.0 11 1 auxillary equipment
132.00 18.7 4.1 13.6 30.3 43.5 -13.2 o 1 auxillary equipment
186.00 7.1 9.2 12.9 22.1 43.5 214 234 3.7 auxillary equipment
189.00 13.5 23.2 13.2 36.4 43.5 -7.1 120 1.1
216.00 18.3 194 15.0 344 43.5 -8.1 207 1.3
220.00 72 0.3 15.3 225 48 -23.5 198 1 auxillary equipment
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REPORT NOSC301879 SPEC: FCC Part 15 para 15.109(a)
COMPANY AValon RF

EUTTX600. TX630

EUT MODE Transmitting w/ High power TX630 (no receiver) 2451

£0-6.9T0EDS "ON Hoday

sPATE23-May-03 _TESTEDBY: A Laudani TEST DISTANCE: 3 Meters 1
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REPORT No: 8C301679

CUSTOMER: AVvalon RF

TEST DIST: 3 Meters

SPEC: FCC Part 15 para 15.10%(a)

£0-6.9T0EDS "ON Hoday

EUT: TX600. TX630 TEST SiTE: 1
EUT MODE: Transmitting w/ High power TX830 (no receiver) 2451 BICONICAL: 738
DATE: 23-May-03 TESTED BY: A Laudani LOG PERIODIC: 738
NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 427
12Vde
- Temperatare: 22C Relative Humidity: S50%
EUT MARGIN -5.0 dB &t 80 MHz ver 1,82
FREQUENGY! VERTICAL | HORIZONTAL | CORRECTION| MAXIMUM | SPECIFIED] EUT EUT |ANTENNA
(MHz) measured | measured FACTOR |CORRECTED| LIMIT {MARGIN|ROTATION| HEIGHT NOTE
{dBuv) {dBuV} (dB/m) (dBuV/m} { (dBuV/m) {dB) | (degrees) | {meters)
50.00 21.5 13.5 13.5 35.0 40 -5.0 11 1 auxillary equipment
132.00 17.4 25 13.6 31.0 435 -12.5 0 1 auxillary equipment
186.00 7.4 9.4 12.9 22.3 43.5 -21.2 232 36 auxillary equipment
189.00 17.4 21.8 13.2 35.0 43.5 -8.5 130 1 auxiliary equipment
216.00 13.5 16.8 15.0 31.9 435 -11.6 297 1.3
220.00 75 -1.7 16.3 22.8 48 -23.2 198 1 auxitlary equipment
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REPORT NO.SC301679
COMPANY AValon RF
EUTTX600. TX630

SPEC: FCC Part 15 para 15.10%a)

EUT MODE Transmitting wf High power TX830 (no receiver) 2470

gDATE23 May-03

T

TESTED BY: A 1 audani

TEST DISTANCE: 3 Meters
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REPORT No: SC301679 SPEC: FCC Part 15 para 15.109(a)
CUSTOMER: AVaion RF TEST DIST: 3 Meters
EUT TX600. TX830 TEST SITE: 1
EUT MODE: Transmitting w/ High power TX630 (no receiver} 2470 BICONICAL: 738
DATE: 23-May-03 TESTED BY: A. Laudani LOG PERIODIC: 738
NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 427
12Vde
Temperature: 22C Relative Humidity: 50%
EUT MARGIN 6.3 dB at 60 MHz ver 1,8a
FREQUENCY| VERTICAL | HORIZONTAL | CORRECTION| MAXIMUM { SPECIFIED{ EUT EUT ]ANTENNA
(MHz) measured | measured FACTOR |CORRECTED| LIMIT |MARGIN|ROTATION] HEIGHT NOTE
{dBuv} {dBuV) {dB/m} {dBuVim) {dBuVim) {dB) | (degrees} | (meters)
60.00 202 13.4 13.5 33.7 40 6.3 78 1 auxillary equipment
132.00 14.4 4.5 13.6 28.0 435 -15.5 12 1 auxillary equipment
186.00 7.6 10.3 12.9 23.2 43.5 203 232 33 auxillary equipment
189.00 16 23 13.2 36.2 435 7.3 130 1 auxiliary equipment
216.00 17.3 20.1 15.0 35.1 43.5 -84 297 1.3
220.12 8.2 -1.7 15.3 23.5 45 -22.5 222 1 auxillary equipment
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REPORT NO.SC301679
COMPANY AValon RF

SPEC: FCC Part 15 para 15.109(a)

EUTTechtronics TSGS5 terminated into EUT switched off

EUT MODEOff
gDATE23-May-03

TESTED BY: : | apdani

‘ TEST DISTANCE: 3 Meters
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REPORT No: SC301679 SPEC: FCC Part 15 para 15.408(z)

CUSTOMER: AValon RF TEST DIST: 3 Meters

EUT: Techtronics TSGE5 terminated into EUT switched off TEST SITE: 1
EUT MODE: Off BICONICAL: 738
DATE: 23-May-03 TESTED BY: A. Laudani LOG PERIODIC: 738
NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 427
12V de
T ture: prye) Relative Humidity: 50%
EUT MARGIN 5.2 dB at 60 MHz ver 1.8a
FREQUENCY! VERTICAL | HORIZONTAL { CORRECTION| MAXIMUM | SPECIFIED| EUT EUT ANTENNA
MHzZ) measured measured FACTOR |CORRECTED EIMIT MARGIN| ROTATION| HEIGHT NOTE
{dBuv} {dBuV) {dBim) {dBuVim) {dBuVim) {dB) | {degrees) | {mefers)
60.00 213 14.5 13.5 34.8 40 -5.2 71 1 auxitlary equipment
132.00 16.1 13.1 13.6 29.7 43.5 -13.8 0 1 auxillary equipment
186.00 4 9.6 12.9 22.5 43.5 -21.0 302 1 auxillary equipment
189.00 14.8 13.8 13.2 27.8 43.5 -15.7 171 1 auxiliary equipment
216.00 18.4 14.3 15.0 34.4 43.5 8.1 297 1.3 |auxillary equipment
220.12 8.2 12 15.3 23.5 46 -22.5 227 1 auxiliary equipment
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Report No. SC301679-03

74.636 <12W
90.205 <5 W

RSS-210 6.2.2(0)(e) < 1 Watt

Avalon RF SC301679

TUV

AMERICA

Model TX 600 TX630

F,(GHz) Low Power (dBm) High Power (dBm) Complies*
2.470 -0.5 27.7 Yes

2.451 -0.4 25.3 Yes

2413 -0.6 27.7 Yes

2.190 -0.3 21.2 Yes

2.170 -0.6 20.6 Yes

(*) 1 Watt - 30 dBm

TUV AMERICA, INC.

Page 38 of 74
Rev.No 1.0

10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 858 546 3999 FAX 858 546 0364
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SC3001679 Avalon RF Model TX600 (Low Power)
CFR 47 FCC 74.636 Output Power < 12 W

CFR 47 FCC 80.205 (I) Output Power < 5 W

FSS-210 6.2.2(0)(e) Output Power < 1 W

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

MKR 2.478 29 GHz

/7/U REF 33.6 dBm ATTEN 18 dB —-.58 dBm
19 dB/
POS PK
OFFSET
40 .6
dB
hon-siihiarity \/ \/ Retdaraitiom AR AR A pp RS
CORR’'D
ih
CENTER 2.478 @8 GH=z SPAN 58.80 MHz
RES BW 1 MH=z VBW 3 MH=z SWP 280.8 msec
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SC3001679 Avalon RF
CFR 47 FCC 74.636 Qutput Power < 12 W
CFR 47 FCC 90.205 () Output Power < 5 W
FS$S8-210 6.2.2(0)(e) Output Power < 1 W

/L,P REF 3.3 dBm ATTEN 28 dB

Model TX600 (Low Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

MKR 2.4580 3gd GH=z
~@.48 dBm

18 dB/ /V\

POS PK / \
OFFSET

@’ AVERVA

T
3

CORR'D

sh.
CENTER 2.451 GHz SPAN 58.8 MHz
RES BW 1 MHz VBW 3 MH2z SWP 20.8 msec
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SC3001679 Avalon RF Model TX600 {Low Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL
CFR 47 FCC 74.636 Output Power < 12 W

CFR 47 FCC 90.205 () Output Power < 5 W

F8S5-210 6.2.2(0)(e) Output Power < 1 W MKR 2.4412 35 GHz

/p REF 3.3 dBm ATTEN 28 dB ~@d.60 dBm

18 dB/ /ﬁ"‘\

POS PK / \
OFFSET

2 M
2 / \

dBm 7 \

Y VY _
W‘*‘"""’

11
-
]
L

CORR'D

e

CENTER 2.413 @ GH=z
RES BW 1 MH=z VBW 3 MHz

SPAN B50.0 MH=z
SWP 28.08 msec
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SC3001679 Avalon RF Model TX600 (Low Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

CFR 47 FCC 74.636 Output Power < 12 W
CFR 47 FCC 90.205 (I) Output Power < 5 W

FSS-210 6.2.2(o0)(e) Output Power < 1 W
MKR 2.188 15 GHz

@a REF 23.6 dBm ATTEN 102 dB ~@.3@ dBm
16 dB/
POS PK
OFFSET

=5 A
v |V

CORR’'D

CENTER 2.198 &8 GHz SFPAN 58.8 MHz
RES BW 41 MHz VBW 3 MHz SWP 20.8 msec
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SC3001679 Avalon RF Model TX600 (Low Power)
CFR 47 FCC 74.636 Qutput Power < 12 W

CFR 47 FCC 90.205 (I) Output Power <5 W

FS5-210 6.2.2(0){e) Output Power < 1 W

REF 33.6 dBm ATTEN 128 dB

e

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

MKR 2.178 25 GHz

~@.68 dBm

18 dB/

POS PK

OFFSET

40 .86
dB

CORR’'D

CENTER 2.178 @ GHz

RES BW 1 MH=z YBW 3 MHz

SPAN 58.8 MHz
SWP 20.2 msec
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SC3001679 Avalon RF
CFR 47 FCC 74.636 Output Power < 12 W
CFR 47 FCC 90.205 () Output Power < 5 W
FSS-210 6.2.2(0)(e) Output Power <1 W

REF 33.6 dBm ATTEN 123 dB

Model TX630 (High Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

MKRA 2.468 35 GH=z
27.78 dBm

p
183 dB/

POS PK / \
OFFSET

a N\ / \V/

CORR'D

CENTER 2.4780 B GH=z

RES BW 1 MHz VBW 3 MHz

SPAN 58.8 MHz
SWP 20.89 msec
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SC3001679 Avalon RF
CFR 47 FCC 74.636 Output Power < 12 W
CFR 47 FCC 90.205 (1) Output Power <5 W
FSS-210 6.2.2(c){e) Output Power < T W

/LP REF 33.0 dBm ATTEN 12 dB

Model TX630 (High Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

MKR 2.451 15 GHz
25.30 dBm

10 dB/

POS PK /
OFFSET ‘

480 .0
dB

CORR’'D

h
CENTER 2.451 GHz SPAN 50.8 MHz
RES BW 1 MHz VBW 3 MHz SWP 28.92 msec
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SC3001679 Avalon RF Model TX830 {High Power)
CFR 47 FCC 74.636 Output Power < 12 W

CFR 47 FCC 90.205 (1) Ouiput Power <5 W

FSS-210 6.2.2(0)(e) Output Power <1 W

REF 4.6 dBm ATTEN 18 dB

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

MKR 2.412 35 GH=z
27 .78 dBm

P
1@ dB/

POS PK

OFFSET

48 .6
dB

2 [V

dBm

M

CORR'D

it

CENTER 2.4413 B GHz
RES BW 1 MH=z

VBW 3 MHz

SPAN 50.8 MH=z
SWP 20.0 msec
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SC3001679 Avalon RF
CFR 47 FCC 74.636 Qutput Power < 12 W
CFR 47 FCC 90.205 (1) Output Power < 5 W
FS$-210 6.2.2{0){e) Output Power < 1 W

Model TX830 {High Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

MKR 2.188 2@ GH=z
21.410 dBm

IL;U REF 48.8 dBm ATTEN 18 dB

1@ dB/
POS PK
OFFSET -
48 .6
dB
DL
38.9 AN

dBm / \/

S —

CORR'D

CENTER 2.4188 @ GH=z

RES BW 4 MHz vBW 3 MHz

SPAN 58.8 MH=z
SWP 20.0 msec
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SC3001679 Avalon RF
CFR 47 FCC 74.636 Output Power < 12 W
CFR 47 FCC 90.205 (1) Output Power < 5 W
FSS-210 6.2.2(0)(e) Output Power < 1 W

ATTEN 18

Model TX630 (High Power)

daB

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

MKR 2.178 45 GH=z
20 .60 dBm

/710 REF 33.5 dBm

12 dB/

POsS PK

OFFSET

[\

40 .86
dB

A

v

CORR'D

ih

CENTER 2.1780 8 GHz
RES BW 41 MHz

VBW 3 MHz

SPAN 50.2 MHz
SWP 28.8 msec
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SC3001679

Avalon RF Model TX600 (Low Power)
CFR 47 FCC 90.209 (b)(5) Bandwidth

(-20dB BW) < 16 MHz

FS$S-210 6.2.2(c)(e1) Bandwidth Table 5, Note 2 BW to be wideband

g
18 dB/
POS PK
OFFSET

48 .86
dB

CORR'D

REF 33.6 dBm

ATTEN 18 dB

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

pw= 44.14 MH=z
—1.680 dB

e

CENTER 2.4780 @ GHz

RES BW 188 kHz

VBW 3080 kH=z

SPAN 20.8 MH=z
SWP Z28.20 msec
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3C3001679 Avalon RF Model TX600 (Low Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL
CFR 47 FCC 90.209 (b)(5) Bandwidth  (-20 dB BW}< 16 MHz
FSS-210 6.2.2(0)(e1) Bandwidth Table 5, Note 2 BW to be wideband

BW=- 44 .25 MHz
ILP REF 3.3 dBm ATTEN 28 dB -2.40 dB

10 dB/

POS PK

OFFSET

g.3
dB

CORR’'D

i

CENTER 2.451 8 GHz
RES BW 1080 kH=z

SPAN §50.8 MHz

VBW 3004 KHz SWP 20.0 msec
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SC3001679 Avalon RF Model TX600 (Low Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

CER 47 FCC 90.209 (b)(5) Bandwidth (-20dBBW)< 16 MHz .
FSS-210 6.2.2(0)(e1) Bandwidth Table 5, Note 2 BW 10 be wideband

. sw= 14.28 MHz
@D REF 23.68 dBm ATTEN 10 dB —2.40 dB

1@ dB/

POS PK

OFFSET
48 .8

dB n

N\ |

mﬂ” .

1

CORR’'D

aly.

CENTER 2.188 @ GHz
RES BW 100 kHz

SPAN 20.0 MH=z

VBW 380 kHz SWP 20.0 msec

£0-6.9T0EDS "ON Hoday
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SC3001679 Avalon RF Model TX600 (Low Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL
CFR 47 FCC 90.209 (b)(5) Bandwidth (-20dB BW) <16 MHz
FSS-210 6.2.2(0)(e1) Bandwidth Table 5, Note 2 BW to be wideband

sw= 14.385 MHz

A PEF_3.3 dBm ATTEN 20 dB | 0.00 dB
18 dB/

POS PK

OFFSET

2.3 !

dB i ‘

CORR’'D

I

CENTER 2.413 @ GHz
RES BW 100 kHz

SPAN 50.8 MHz

VBW 380 kHz SWP 20.0 msec

£0-6.9T0EDS "ON Hoday
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SC3001679 Avalon RF
CFR 47 FCC 90.209 (b)(5) Bandwidth (20 dB BW)< 16 MHz
F88-210 6.2.2(o)(e1) Bandwidth Table 5, Note 2 BW to be wideband

hﬁ REF 33.6 dBm ATTEN 18 dB

Model TX600 (Low Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

BW= 414,36 MHz
-2.58 dB

18 dB/

POS PK

OFFSET

48 .6
ds

CORR'D

CENTER 2.178 @2 GHz

RES BW 100 kHz VBW 300 kHz

SPAN 28.0 MHz
SWP 28.0 msec
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SC3001679 Avalon RF Model TX630 (High Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL
CFR 47 FCC 90.209 (b}(5) Bandwidth (-20 dB BW)< 16 MHz
FS$S-210 6.2.2(o)(e1) Bandwidth Table 5, Note 2 BW to be wideband

sw- 14.2@0 MHz

/LIID REF 33.6 dBm ATTEN 18 dB —-2.78 dB
1@ dB/
POS PK
OFFSET

2 i
i1 -

CORR’'D

CENTER 2.478 GHz
RES BW 100 kH=z

SPAN B@.@8 MHz

VBW 308 kHz SWP 28.0 msec

£0-6.9T0EDS "ON Hoday
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SC3001679

Avalon RF Model TX630 (High Power)

CFR 47 FCC 90.209 (b)(5) Bandwidth (20 4B BW)< 16 MHz
F85-210 6.2.2(0)(e 1) Bandwidth Table 5, Note 2 BW to be wideband

ILP REF 33.8 dBm

10 dB/
POS PK
OFFSET

48 .9
dB

COoRR’'D

ATTEN 410 dB

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

sw= 414,308 MH=z

~3.20 dB

i

CENTER 2.451 GHz

RES BW 180 kHz

VBW 3880 kHz

SPAN 583.8 MHz
SWP 20.9 msec
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SC3001679 Avalon RF Model TX600 {Low Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

CFR 47 FCC 90.209 (b)(5) Bandwidth (20 dB BW)< 16 MHz
FS$S-210 6.2.2(0)(e1) Bandwidth Table 5, Note 2 BW to be wideband
BW= 44.35 MHz

@U REF 48.6 dBm ATTEN 410 dB —-41.60 dB

19 dB/

POS PK

OFFSET
48 .6
dB

CORR’'D ' W' wv

b

SPAN 58.8 MHz

CENTER 2.413 8 GHz
SWP 20.8 msec

RES BW 108 kHz VBW 30080 kHz
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SC3001679

Avalon RF Model TX630 (High Power)

CFR 47 FCC 90.209 (b)(5) Bandwidth (-204B BW)< 16 MHz
FSS-210 6.2.2(0)(e1) Bandwidth Table 5, Note 2 BW to be wideband

/p REF 42.6 dBm

1@ dB/
POS PK
OFFSET

40 .6
daB

CORR'D

ATTEN 190 dB

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

Bv=_ 14 .65 MHz
—4 .50 dB

s

ik

CENTER 2.480 @ GHz

RES BW 108 kHz

VBW 300 kHz

SPAN 50.8 MHz
SWP 20.8 msec
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SC3001679 Avalon RF

Model TX630 (High Power)

CFR 47 FCC 90.209 (b){5) Bandwidth (-204B BW) <16 MHz
FSS-210 6.2.2(0)e1) Bandwidth Table 5, Note 2 BW to be wideband

REF 33.6 dBm

ATTEN 10 dB

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

pw= 14.38 MHz
—@3.418 dB

=
186 dB/

POs PK

OFFSET

42 .6
dB

CORR’'D

—

CENTER 2.170 B8 GHz
RES BW 108 kHz

VBW 388 kHz

SPAN 58.8 MHz
SWFP 280.80 msec

£0-6.9T0EDS "ON Hoday
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SC3001679 Avalon RF
CFR 47 FCC 90.210 (b) Emission Mask
FSS-210 6.2.2(0)(e1) Out of Band Emissions

REF 3.6 dBm

e

Model TX600 (Low Power)

ATTEN 20 dB

MKR 2.478 28 GHz

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

—1.80 dBm

12 dB/

POS PK

OFFSET

-§ (s

+%

MHz

g.6
dB

-‘.\

~254€
DL -l

-23.2 i

i

-5
+le My

dBm

—1548

—3T5dE

CORR’'D

—th

CENTER 2.478 @ GHz
RES BW 1808 kHz

VBW 308 kHz

SPAN 50.3 MHz

SWP 228.9 msec
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SC3001679

Availon RF

CFR 47 FCC 90.210 {b) Emission Mask
FSS-210 6.2.2(0)(e1) Qut of Band Emissions

Model TX600 (Low Power)

MKR 2.451 20 GHz

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

/.,P REF 3.3 dBm ATTEN 228 dB ~1.88 dBm
1@ dB/ lh
POS PK
OFFSET [ e
2.3
dB
e — : =
—2548 - 25465 M
gng - M / \ + 16 Moy
dBm .—ZS‘dBJ / \ / \ / -35aB
| M / - ’
CORR’'D

b

CENTER 2.451 @ GHz

RES BW 180 kHz

VBW 3008 kH=z

SPAN 50.68 MH=z

SWP 28.0 msec
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SC3001679 Avalon RF Model TX600 (Low Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL
CFR 47 FCC 90.210 (b) Emission Mask

FSS-210 6.2.2(0)(e1) Out of Band Emissions
MKR 2.413 35 GHz

/LP REF 3.3 dBm ATTEN 20 dB —-1.88 dBm
18 dB/
POsS PK -5y +iRMHz
OFFSET

@.3 /

dB 1 | ‘ !

oL —25d8 i ~2EdR
—26.0 / \ NV + Lo Mby

dBm —35uB / \ / & ) \ SPTET
i . kl -

L
<]
L~

CORR’'D

0.

CENTER 2.443 8 GHz
RES BW 108 kHz

SPAN 58.8 MHz

VBW 308 KkH=z SWP 20.9 msec
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SC3001679

Avalon RF
CFR 47 FCC 90.210 (b) Emission Mask

Model TX600 (Low Power)

FSS-210 6.2.2(0)(e1) Out of Band Emissions

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

MKR 2.198 20 GH=z

,L,P REF 3.6 dBm ATTEN 28 dB —-3d.68 dBm
18 dB/ T
POS PK
OFFSET Y.

2.6 ~§ } ! | Mty

dB

I ] \ FEX T
_23L4 —le Mry /> \ FloMHg
dBm
~354d8 / \ jf -38d
= *"W \ An :
CORR'D
b

CENTER 2.18908 8 GHz

HES BW 108 kHz

VBW 300 kHz

SPAN 50.8 MH=z
SWP 20.8 msec

£0-6.9T0EDS "ON Hoday
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SC3001679 Avalon RF Model TX600 {Low Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL
CFR 47 FCC 80.210 (b) Emission Mask ‘
FSS-210 6.2.2(0)(e1) Out of Band Emissions

MKR A 14.36 MHz

@D REF 33.6 dBm ATTEN 18 dB -7.50 dB
1@ dB/
POS PK
OFFSET
40 .6
dB

-sNBlz ~0.dBm

"%MH} ﬂ n “"’!&*B

2598 |y, / \ AVI\ I\V!\ -asus)
CORR’'D
Al

SPAN 20.8 MHz

.1478 @ GHz
CENTER 2.1 SWP 280.8 msec

RES BW 108 kHz VBW 308 kHz

£0-6.9T0EDS "ON Hoday
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3C3001679 Avalon RF
CFR 47 FCC 90.210 (b) Emission Mask
FSS-210 6.2.2(0)(e1) Out of Band Emissions

REF 33.6 dBm

Model TX830 (High Power)

ATTEN 18 dB

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

=

18 dB/

972748

)

POS PK

OFFSET

+| MHd

48 .6
dB

-§ Mety

_léf"‘ﬂ-s

~ 2548

~35d8

-38dB

\ || |

W

CORR’'D

b

CENTER 2.478 & GHz
RES BW 1808 kHZz

VBW 3280 kHz

SPAN 5.8 MH=z
SWP 28.10 msec
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SC3001679 Avalon RF Model TX630 (High Power) May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

CFR 47 FCC 90.210 (b) Emission Mask

FSS-210 6.2.2(0)(e1) Out of Band Emissions MKB 2.476 88 GHz

-35.28 dBm

@g REF 33.0 dBm ATTEN 1@ dB
|
18 dB/
POS PK A
OFFSET
4.0 M N o
dB
DL. "2'5“ Ba r ‘
-3.4 —lomH3 / \1 o=
. leF‘ts

il S DA ARV A

L L)

CORR'D

¥ | E—

SPAN 58.8 MHz
SWP 280.8 msec

CENTER 2.451 @ GHz

RES BW 109 kHz VBW 38@ kHz
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SC3001679

Avalon RF
CFR 47 FCC 90.210 (b) Emission Mask

Model TX630 (High Power)

FS5-210 6.2.2(0)(e1) Out of Band Emissions

MKR 2.443 35 GHz

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

/7/7 REF 480 .6 dBm ATTEN 18 dB 27 .88 dBm
13 dB/
POS PK
~¥ Mg Bz
OFFSET
43 .6
dB
DL !
2.0 s ] v
dBm -1$48 ~ 2548
~wm} } Fe My
i ~3%48 / \ / —sslds
. \
(NM . IJ
CORR'D \ ﬂ \h W ‘I
Al

CENTER 2.443 @ GHz
RES BW 182 kHz

VBW 388 kHz

SPAN 5@.8 MHz

SWFP 28.08 msec
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SC3001679 Avalon RF
CFR 47 FCC 90.210 (b) Emission Mask
FSS-210 6.2.2(o)(e1) Out of Band Emissions

/L;U REF 40.8 dBm

Model TX630 (High Power)

ATTEN 10 dB

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

MKR 2.198 28 GHz
21.13 dBm

1@ dB/

POS PK

OFFSET

48 .8
dB

- & MHJ

i 1)

DL
-3.9

dBm ~21548

- 2%dB

(e &0ty

\}___‘.‘
ey
F}-

it

-~ 3548

M

~ISd8

CORR'D . IJ

W

—ii

CENTER 2.190 @ GHz
RES BW 100 kHz

VBW 300 kHz

SPAN 58.2 MHz
SWP 20.0 msec
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SC3001679

Avalon RF

CFR 47 FCC 90.210 (b) Emission Mask
FS$S-210 6.2.2(c)(e1) Out of Band Emissions

1@ dB/
POS PK
OFFSET

48 .6
dB

MRKR—A&—44-38 MHz
/';CJ REF 33.6 dBm ATTEN 410Q@ dB -2 .48 dB
26, (s
-8 |Mu, +§ JMH o
- L5dE y-z.s‘d.ﬁ
- 'ftonHS 1‘ e Mﬂj
~3548 / X ~ 35 AR
) / A

CORR'D

Model TX630 (High Power)

May 22, 2003 LOCATION:SR2 TECH/ENGR: AAL

CENTER 2.178 8 GH=z

RES BW 120 kH=z

VBW 308 kHz

SPAN 580 .08 MHz
SWP 20.8 msec

£0-6.9T0EDS "ON Hoday
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TUV

AMERICA

Report No. SC301679-03

FREQUENCY STABILITY

SHEET _1_OF _3__

TEST REPORT # SC301679

DATE _May 27, 2003__

SPECIFICATION (S):

EUT MODEL # _ TX630

TEST AREA _ TestRoom 2__

TEMPERATURE __ 23_°C

EUT SERIAL# ___ 4002 HUMIDITY 49_ %

FCC 74.661 EUT DESCRIPTION Video Transmitter AIR PRESSURE _99.9_kPa
FCC 90.213

TEMP 20 C | Frequency REMARKS

Baseline 2470.08903 I Limit is 0.002 % of frequency
TEMP -20 C | Frequency DELTA % COMPLIES | Remarks

minute

1 2470.09006 0.00004% | YES

2 2470.09041 0.00006% | YES

3 2470.09131 0.00009% | YES

4 2470.09202 0.00012% | YES

5 2470.09202 0.00012% | YES

6 2470.09202 0.00012% | YEs

7 2470.09081 0.00007% | YES

8 2470.09177 0.00011% | YES

9 2470.09207 0.00012% | YES

10 2470.09156 0.00010% | YES

TEMP —10 C | Frequency DELTA % COMPLIES | REmARKS

minute

1 2470.09041 0.00006% | YES

2 2470.09141 0.00010% | YES

3 2470.09237 0.00014% | YES

4 2470.09232 0.00013% | YES

5 2470.02070 0.00007% | YES

6 2470.09232 0.00013% | YES

7 2470.09187 0.000115% | YES

8 2470.09207 0.00012% | YES

9 2470.09187 0.00011% | YES

10 2470.09262 0.00015% | YES

NOTES:

Nominal Voltage = 12,0 Vdc

CW measured. Without modulation, EUT rf power output is automatically limited to —30.9 dBm.
TEST EQUIP. ; 2,8,9,15

TESTED BY: 4 ML

A. Laudani
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SHEET_2_ OF _3

TUV AMERICA, INC.

TEST REPORT # SC301679

TEST AREA _TestRoom 2___

TEMPOC | Frequency DELTA % COMPLIES | Remarks
minute

1 2470.09287 0.00016% | YES

2 2470.09297 0.00016% | YES

3 2470.09212 0.00013% | YES

4 2470.09026 0.00005% | YES

5 2470.09056 0.00006% | YES

6 2470.09071 0.00007% | YES

7 2470.08021 -0.00036% | YES

8 2470.08826 -0.00003% | YES

9 2470.08821 -0.00003% | YES

10 2470.08751 -0.00006% | YES

TEMP +10 C | Frequency DELTA % COMPLIES | REMARKS
minute

1 2470.08561 -0.00014% | YES

2 2470.10562 0.00067% | YES Largest delta
3 2470.10222 0.00053% | YES

4 2470.10202 0.00053% | YES

5 2470.09922 0.00041% | YES

6 2470.09772 0.00035% | YES

7 2470.09747 0.00034% | YES

8 2470.09687 0.00032% | YES

9 2470.09957 0.00043% | YES

10 2470.09667 0.00031% | YES

TEMP 420 C | Frequency DELTA % COMPLIES | RemaRKs
minute

1 2470.09732 0.00034% | YES

2 2470.09752 0.00034% | YES

3 2470.09462 0.00023% | YES

4 2470.09432 0.00021% | YES

5 2470.09347 0.00018% | YES

6 2470.09252 0.00014% | YES

7 2470.09392 0.00020% | YES

8 2470.09302 0.00016% | YES

9 2470.09302 0.00016% | YES

10 2470.09347 0.00018% | YES
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FREQUENCY STABILITY M

SHEET_3_ OF _3 _

O\

RODUCT SERVIC

SELL UL NIRRT

TEST REPORT # SC301679
TEST AREA __TestRoom 2__

TEMP +30 C | Frequency DELTA % COMPLIES | REWARKS
Minute

1 2470.09321 0.00017% | YES
2 2470.09031 0.00005% | YES
3 2470.09041 0.00006% | YES
4 2470.08966 0.00003% | YES
5 2470.09001 0.00004% | YES
6 2470.09081 0.00007% ! YES
7 2470.08965 0.00003% | YES
8 2470.08950 0.00002% | YES
9 2470.08995 0.00004% | YES
10 2470.09025 0.00005% | YES
TEMP +40 C | Frequency DELTA % COMPLIES | REmARKS
Minute

1 2470.09900 0.00040% | YES
2 2470.08855 -0.00002% | YES
3 2470.08875 -0.00001% | YES
4 2470.08810 -0.00004% | YES
5 2470.08850 -0.00002% | YES
6 2470.08920 0.00001% | YES
7 2470.08965 0.00003% | YES
8 2470.08950 0.00002% | YES
9 2470.08995 0.00004% | YES
10 2470.09025 0.00005% | YES
TEMP +50 C | Frequency DELTA % COMPLIES | RemARKS
Minute

1 2470.08905 0.00000% | YES
2 2470.08975 0.00003% | YES
3 2470.08995 0.00004% | YES
4 2470.08980 0.00003% | YES
5 2470.09205 0.00012% | YES
6 2470.09205 0.00012% | YES
7 2470.09180 0.00012% | YES
8 2470.09120 0.00012% | YES
9 2470.09195 0.00012% | YES
10 2470.09230 0.00013% | YES
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TUV AMERICA, INC.

Report No. SC301679-03

FREQUENCY STABILITY

SHEET _1__

TEST REPORT # SC301679

DATE _May 27, 2003__

SPECIFICATION (S):

EUT MODEL # __TX630

TEST AREA __TestRoom2__

EUT SERIAL # 4002

EUT DESCRIPTION Video Transmitter

R88210 clause 6.2.2(0)

TUV

OF _1

TEMPERATURE __ 23_°C
HUMIDITY 49 %

AIR PRESSURE _99.9_kPa

RODUCT SERVIC

clause 6.4
Frequency Temperature DELTA % COMPLIES | RemARKS
2470.089036 20C Limit is 0.02 % of frequency
2470.089560 +50 C +0.00002 YES
2470.090060 -20C +0.00004 YES
Voltage at 20 C
2470.089036 100 %
2470.089026 115 % -0.0000004 YES
2470.089046 85 % +0.0000004 YES
NOTES: Nominal Voltage = 12.0 Vdc

AMERICA

CW measured. Without modulation, EUT rf power output is automatically limited to —30.9 dBm.
TEST EQUIP. : 2,8,9,15

TESTED BY: ,( qﬁ”’b«ﬂ

A. Laudani
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REPORT No:  SC301679 SPEC: RSS 210 Table 3
CUSTOMER:  AvalonRF TEST DIST: 3 Meters
EUT: TX600, TX630 TEST SITE: 1
EUT MODE: Transmit BICONICAL: 738
DATE: 23-May-03 TESTED BY: A Laudanﬂa LOG PERIODIC: 738
NOTES: Quasi-Peak with 120 KHz measurement bandwidth. RCVR: 427
Battery powered
Temperature: 24 Rel. Humidity; 45%
ver 1.8
VERTICAL | HORIZONTAL Signal

Transmit Mode FRE(:‘:S“CY measured measured Ca!:::sl; ss Cou(:l;;’ AF Generator | Total (ERP) LSI:IIE‘IF I:jBE!: EuT I:QRGW

(dBuV) {dBuv) {dBm) (dBm);  {dB)
12470 60.00 221 10.2 -8.9 -51 -71.1 -55.2 -15.9
H2451 132.00 17.4 10.5 -9.93 -56.7 -77.13 -51.7 -25.4
H2470 186,00 10.3 10.7 -9.95 -67.4 -88.05 -51.7 -36.4
L2180 188.00 26.9 10.7 -9.85 -41.5 £2.15 -51.7 -10.5
L2170 216.00 243 12.4 -10 -40.9 -63.3 -48.2 -14.1
L2190 220,12 79 12.4 -10 -60 -82.4 -49.2 -33.2
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TUV

AMERICA

Report No. SC301679-03

4.0 ATTESTATION STATEMENT

GENERAL REMARKS:

SUMMARY:

All tests were performed per CFR 47, Part(s) 2.1051, 15.209(a), 74.636, 74.661, 90.205(1), 90.209(b), 90.210(b), 90.213
W - Performed

The Equipment Under Test

m - Fulfills the requirements of CFR 47, Part(s) 2.1051, 15.209(a), 74.636, 74.661, 90.205(l), 90.209(b), 90.210(b),

90.213
Testing Start Date: 22 May 2003
Testing End Date: 27 May 2003
- TUV AMERICA, INC. -
Responsible Engineer: Responsible Engineer:
Jim Owen Alan Laudani
(EMC Chief Engineer) (EMC Engineer)
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