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1. General Information

Administrative Information

Manufacturer:

Manufacturer's Address:

Manufacturer's Representative:

Equipment Under Test (E.U.T):

Equipment Model No.:

Equipment Serial No.:

Date of Receipt of E.U.T:

Start of Test:

End of Test:

Test Laboratory Location:

Test Specifications:

FCC ACC M Ver1.1 05Mayl 2000

Ophir Optronics Ltd.
Hartum 6,

Har Hotzvim
Jerusalem 91450
Israel

Tel: +972-2-5484408

Fax: +972-2-5822338
Julian Marsden

Laser Power Meter

Quasar 7201300

333020

13.04.08

13.04.08

[.T.L (Product Testing) Ltd.

Kfar Bin Nun,
ISRAEL 99780

See Section 2

Ophir Optronics Ltd.
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List of Accreditations

The EMC laboratory of I.T.L. is accredited by the following bodies:

1.

2.

3.

2

The American Association for Laboratory Accreditation (A2LA)
(U.S.A)), Certificate No. 1152.01.

The Federal Communications Commission (FCC) (U.S.A)),
Registration No. 90715.

The Israel Ministry of the Environment (Israel), Registration No.
1104/01.

The Voluntary Control Council for Interference by Information
Technology Equipment (VCCI) (Japan), Registration Numbers: C-
1350, R-1285.

Industry Canada (Canada), File No. IC 4025.

TUV Product Services, England, ASLLAS No. 97201.

Nemko (Norway), Authorization No. ELA 207.

I.T.L. Product Testing Ltd. is accredited by the American Association for Laboratory Accreditation
(A2LA) and the results shown in this test report have been determined in accordance with I.T.L.'s

terms of accreditation unless stated otherwise in the report.
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Product Description

The Ophir Optronics "Quasar™ 7201300 device, referred to as the "EUT" in this
report, is a measurement device for measuring the power or energy of a laser. It
Is connects to any one of a wide range of Ophir standard smart-head detectors
(or "heads™) such as Thermopile (the most common), Photodiode or Pyroelectric
heads. The Quasar 7201300 processes the analog input from the detector and
produces a digital output. The Quasar uses a Bluetooth connection to transfer
the digital measurement data from the head direct to a PC. It is classified as a
"Class 1" Bluetooth Device.

Test Methodology

Both conducted and radiated testing were performed according to the procedures
in ANSI C63.4: 2003. Testing was also performed according to DA 00-705
March 30, 2000 concerning frequency hopping spread spectrum systems.
Radiated testing was performed at an antenna to EUT distance of 3 meters.

Test Facility

The radiated emissions tests were performed at I.T.L.’s testing facility at Kfar
Bin-Nun, Israel. This site is a FCC listed test laboratory (FCC Registration
No. 90715, date of listing August 22, 2006).

I.T.L.’s EMC Laboratory is also accredited by A2LA, certificate No. 1152.01.

Measurement Uncertainty

Radiated Emission

The Open Site complies with the +4 dB Normalized Site Attenuation
requirements of ANSI C63.4-2003. In accordance with Paragraph 5.4.6.1 of this
standard, this tolerance includes instrumentation calibration errors, measurement
technique errors, and errors due to site anomalies.
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2. System Test Configuration

Justification

The Quasar 7201300 was configured for testing in a typical mode (as a
customer would normally use it). During the test process all the Quasar
functions operated and were configured for the maximum transmit power.
Radiated emission screening was performed in 3 orthogonal orientations. The
worst-case orientation was the horizontal position. Activating all the Quasar
77201300 functions is the full operating mode.

EUT Exercise Software

In normal use the Quasar 7201300 can be set into "Continuous Send" mode
where it transmits the data direct to the PC continuously, with no data flowing
the other way. This is the worst-case transmit mode used by the Quasar in
normal operation, and it can be switched on using the "Winpack" test software
provided to the test house.

In addition, the NXP Bluetooth Module is provided by the manufacturer with a
special test mode which allows the module to be placed in special "transmit
only" modes, used for testing the RF Emissions. This test mode is set using the
"AT+BTTX" command, and is fully described in the manual for the module
provided by NXP. It allows the selection of different hopping modes, test
scenarios, transmission frequencies, packet types and so on. This command is
controlled on the Quasar using a special version software package "Winpack™
provided to the test house for this purpose, including instructions on how to use
the software and how to set the various parameters.

Special Accessories

No special accessories were needed to achieve compliance.

Equipment Modifications

No modifications were necessary in order to achieve compliance.
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2.5 Configuration of Tested System

Antenna

]

EUT

Auxiliary
Detector

EUT
Charger

m
AC Input (115 VAC)

Figure 1. Photo of Tested System
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3. Theory of Operation

Theory of Operation

The Quasar 7201300 device belongs to Ophir’s line of laser power and energy
measurement instruments. Utilizing smart head technology, the device
supports the complete line of Ophir thermopile, photodiode, PD10, and
pyroelectric smart head detectors. Combining the proven microprocessor
based measurement technology of Ophir’s Nova, Nova Il, Vega and LaserStar
instruments with a USB delivery to your PC, the USBI and Pulsar devices
provide highly accurate measurements together with an easy-to-use graphical
interface. In addition, the Quasar device provides a wireless connection to
your PC using Bluetooth™ technology. Some applications include:

* Peak-to-peak stability of energy pulses.

* Power drift of CW lasers over time.

« Graphical display of dB loss measured in a fiber optic cable.
* Logging energy of rapidly pulsing lasers at 1000Hz or more.

Field Strength Calculation

The field strength is calculated directly by the EMI Receiver software, and a
"Correction Factors" data disk, using the following equation:

[dBuv/im] FS = RA + AF + CF
FS: Field Strength [dBuv/m]
RA: Receiver Amplitude [dBuv]

AF: Receiving Antenna Correction Factor [dB/m]
CF: Cable Attenuation Factor [dB]

No external pre-amplifiers are used.
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4. Spurious Radiated Emission
in the Restricted Band, Above 1 GHz
2.4GHz Transmitter
With ANT-2.4-CW-RCS Antenna

4.1 Radiated Emission Above 1 GHz

The E.U.T operation mode and test set-up are as described in Section 3.

See Section 3.1 Justification of the System Test Configuration concerning the
E.U.T. orientation for this test.

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room, using peak detection mode and broadband antennas. The
preliminary measurements produced a list of the highest emissions. The E.U.T was
then transferred to the open site, and placed on a remote-controlled turntable. The
E.U.T was placed on a non-metallic table, 0.8 meters above the ground. The
configuration tested is shown in Figure 3.1.

The levels of the emissions within the frequency ranges of the restricted bands
(Section 15.205 of FCC Part 15) were compared to the limits of the table in Section
15.209 (a), General Requirements.

In the frequency range 1-2.9 GHz, a computerized EMI receiver complying to
CISPR 16 requirements was used.

In the frequency range 2.9-25.0 GHz, a spectrum analyzer including a low noise
amplifier was used.

During average measurements, the IF bandwidth was 1 MHz and the video
bandwidth was 10 Hz. During peak measurements, the IF bandwidth was 1 MHz
and the video bandwidth was 3 MHz.

The test distance was 3 meters.

The readings were maximized by adjusting the antenna height between 1-4 meters,
the turntable azimuth between 0-360°, and the antenna polarization.

Verification of the E.U.T emissions was based on the following methods: turning
the E.U.T on and off; using a frequency span less than 10 MHz; observation of the
signal level during turntable rotation. (Background noise is not affected by the
rotation of the E.U.T.)
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RCS Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical ~ Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Peak
Operation Frequency: CHO 2402 MHz

Freq. Polarity Peak Peak. Peak.

Amp Specification Margin
(MHz) (HIV) (dBpV/m) (dB pVv/m) (dB)
2390.00 H 62.7* 74.0 -11.3
2390.00 Vv 65.3* 74.0 -8.7
4804.00 H 54.0* 74.0 -20.0
4804.00 V 50.2* 74.0 -23.8
7206.00 H 58.6* 74.0 -15.4
7206.00 \V 58.8* 74.0 -15.2

Figure 2. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier Gain
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RCS Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Average
Operation Frequency: CHO 2402 MHz

Freq. Polarity  Average Average Peak.

Amp Specification Margin
(MHz) (HIV) (dBuV/m) (dB pv/m) (dB)
2390.00 H 44.6* 54.0 -9.4
2390.00 \% 44.8* 54.0 -9.2
4804.00 H 34.4* 54.0 -19.6
4804.00 \ 33.9* 54.0 -20.1
7206.00 H 41.3* 54.0 -12.7
7206.00 \% 41.2* 54.0 -12.8

Figure 3. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* Correction Factor = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RCS Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical ~ Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Peak
Operation Frequency: CH46 2448 MHz

Freq. Polarity Peak Peak. Peak.
Amp Specification Margin
(MHz) (HIV) (dBpV/m) (dB pVv/m) (dB)
4896.00 H 57.3* 74.0 -16.7
4896.00 \ 53.2* 74.0 -20.8
7344.00 H 63.3* 74.0 -10.7
7344.00 \ 63.0* 74.0 -11.0

Figure 4. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier Gain
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RCS Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Average
Operation Frequency: CH46 2448 MHz

Freq. Polarity  Average Average Peak.
Amp Specification Margin
(MHz) (HIV) (dBuV/m) (dB pv/m) (dB)
4896.00 H 34.8* 54.0 -19.2
4896.00 \% 34.6* 54.0 -19.4
7344.00 H 42.3* 54.0 -11.7
7344.00 \ 42.3* 54.0 -11.7

Figure 5. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* Correction Factor = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RCS Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical ~ Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Peak
Operation Frequency: CH79 2481 MHz

Freq. Polarity Peak Peak. Peak.
Amp Specification Margin
(MHz) (HIV) (dBpV/m) (dB pVv/m) (dB)
2484.00 H 69.7* 74.0 -4.3
2484.00 Vv 69.4* 74.0 -4.6
4962.00 H 59.1* 74.0 -14.9
4962.00 V 56.4* 74.0 -17.6
7443.00 H 63.5* 74.0 -10.5
7443.00 \V 59.0* 74.0 -15.0

Figure 6. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier Gain
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RCS Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Average
Operation Frequency: CH79 2481 MHz

Freq. Polarity  Average Average Peak.

Amp Specification Margin
(MHz) (HIV) (dBuV/m) (dB pv/m) (dB)
2484.00 H 46.6* 54.0 -7.4
2484.00 \% 45.2* 54.0 -8.8
4962.00 H 35.2* 54.0 -18.8
4962.00 \ 35.0* 54.0 -19.0
7443.00 H 43.5* 54.0 -10.5
7443.00 \% 42.4* 54.0 -11.6

Figure 7. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Average

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* Correction Factor = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain

Test Report E81360.01 Ophir Optronics Ltd. Page 17 of 81

FCC ACC M Ver1.1 05Mayl 2000



. Israel
Testing
| Laboratories

4.2 Test Data

E.U.T. Description: Laser Power Meter

Model No.: Quasar 7201300

Serial Number: 333020

Specification: FCC Part 15, Subpart C, 15.247(a) (1)

JUDGEMENT: Passed by 4.3 dB
The EUT met the requirements of the F.C.C. Part 15, Subpart C.

for 2402.00 MHz, 8.7 dB margin at 2390.00 MHz frequency, vertical
polarization.

for 2448.00 MHz, 10.7 dB margin at 7344.00 MHz frequency, horizontal
polarization.

for 2481.00 MHz, 4.3 dB margin at 2484.00 MHz frequency, horizontal
polarization.

TEST PERSONNEL:I r
/

Tester Signature: - ' for A. Gurewitz Date: 26.05.2008
Typed/Printed Name: A. Gurewitz
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4.3 Test Instrumentation Used, Radiated Measurements Above
1 GHz
Instrument | Manufacturer Model Serial Number Calibration Period
Receiver HP 85422E | 3411A00102 No"ezrgggr 12,1 1 year
RF Section HP 85420E | 3427A00103 No"ezrgggr 12,0 1 year
Antenna Mast ARA AAM-4A 1001 N/A N/A
Turntable ARA ART-1001/4 1001 N/A N/A
Mast & Table ARA ACU-2/5 1001 N/A N/A
Controller
Printer HP ThinkJet2225 2738508357 N/A N/A
A”;Z?ir(‘;i'gog AH.System | SAS-200/511 253 February 42007 | 2 year
Double Ridged
Waveguide EMCO 3115 29845 March 16, 2008 2 year
Horn Antenna
Horn Antenna ARA SWH-28 1008 December 8, 2006 2 year
Low Noise DBS LNA-DBS-
Amplifier | MICROWAVE | 0411N313 013 November 2, 2007 | 1 year
LowNoise o/ hia Wireless | LNA-28-B 0232 January 9,2008 | 1year
Amplifier
Spectrum HP 8592L 3926A01204 | March 5, 2008 1 year
Analyzer

Test Report E81360.01
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5.  Number of Hopping Frequencies
Section 15.247(a)(1)(iii)

5.1 Test Specification
F.C.C., Part 15, Subpart C

52 Test Procedure

The E.U.T. was set to hopping mode.

The E.U.T. antenna terminal was connected to the spectrum analyzer through a
an appropriate coaxial cable.

The spectrum analyzer was set to the following parameters:

Span: Every 40 MHz Frequency
Band of Operation: 2402-2481 MHz
RBW: 100kHz
VBW: 300kHz
Detector Function: Peak
Trace: Maximum Hold
The number of hopping frequencies is 21+20+20+18 = 79 (See plots).
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Number of Hopping Frequencies

E.U.T Description  Laser Power Meter

Type Quasar 7201300
Serial Number: 333020
¥ATTEM 38dB aMKR . SEdB
RL Z®.AdBm 18d B 8. ABMHz
MER 1] MERZ)

AlnAALAAAAAAARAAAT

I
S JIU\IUWUUWW\'UU\'VWU‘J

T |

ROPRRTR) #y-mww

CENTER Z2.4B828AGH=z SPAM 48, 8@MH=z
¥REBMW 1BB8kH=z ¥UBMW 2. BMH=z ¥SHFP 50, Bms

ME1 TO MERZ 21 HOFS

¥ATTEM 2BdEB AMKR —1. 88d B
RL zZB&. BdBm 18d B~ 19. B@MH=z

MER 1 MER A

sAsannanAnnakasatfnnananiannhanaanan
AR AR AR A KLY

CEMTER Z2.42Z28AGH=z SPAM 48, 88MH=z
¥RElW 1B8@kH=z ¥UBMW 2. 8MH=z ¥SHFP 50, Bms

MER1 TO MEZ 20 HOPS
Figure 8.

Figure 9. 2.422 GHz
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Number of Hopping Frequencies

E.U.T Description  Laser Power Meter

Type Quasar 7201300
Serial Number: 333020
#¥ATTEM Z@dE aMKR —-1.SAdE
RL 2@. BdBm 1@8d B~ 19. BEMHz
MER 1) MER2
AAnANARIARARARALNARARANRAARA AN ARAARBAD
UL T ORI R
CENTER Z.44ZBAGHz SPAN 43. AAMHz
*¥REW 1G0@kHz *¥UBW 3. @MHz ¥SWFP S56. Bms

ME1l TO MERZ 20 HOPS

Figure 10. 2.442 GHz

¥ATTEM 26dEB alMKR — . 17dB
EL Z@. BdBm 1Ad B~ 17. Z8MH=z
MER1 MERZ

anannAnRaLAARRARERARRARARARARAA AN

TR AN IR LT R TR

CEMTER Z. 4BZBAGH=z SFAM 48 BEMH=z
¥FBMW 1B08kH=z ¥UBW 3. BMH=z ¥SHFP 508, Bms

MER1 TO MERZ 18 HOP3

Figure 11. 2.462 GHz

Test Report E81360.01 Ophir Optronics Ltd. Page 22 of 81

FCC ACC M Ver1.1 05Mayl 2000



- Israel
Testing
\ Laboratories

53 Results table

E.U.T. Description: Laser Power Meter

Model No.: Quasar 7201300
Serial Number: 333020

Specification: FCC Part 15, Subpart C, 15.247(a)(1)(iii)

TEST PERSONNEL:

Tester Signature: _

Number of

Hopping
Frequencies

Specification

79

>75

Figure 12 Number of Hopping Frequencies

r
——\J‘( for A. Gurewitz

Date: 26.05.2008

Typed/Printed Name:

Test Report E81360.01

FCC ACC M Ver1.1 05Mayl 2000

A. Gurewitz

Ophir Optronics Ltd.
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54 Test Instrumentation Used, Radiated Measurements

Instrument Manufacturer Model Serial Calibration
Number Last Period
Calibr.

Spectrum HP 8592L 3826A01204 March 5, 2008 1 year
Analyzer

Cable Rhophase KPS-5000- Al674 February 8, 2008 1 year

KPS
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6. Dwell Time on Each Channel
Section 15.247(a)(1)(iii)

6.1 Test procedure

The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping
channels employed.

4 MER & 2.2588 msec
REF 19.8 dEm AT 3@ dB .87 dE

FPEAEK

LOG E ; 3 E ; 3 E ; 3
1a ................... ......... ......... ......... ......... ......... ......... ......... .........

4B/ P

VY SE
sSCOVC
CORR

CEHTERE 2.441888 GH=z SPAH B Hz
#RES BW 283 kH=z VEKW 188 kH=z #ZWP 15.8 msec

Figure 13. Emission Width 2441.0-2443.0 MHz.

¥ MKR & 79.28 MHz

REF 19.8 dBm AT 3@ dE -.11 dB

FEAK : : : : : .

LoG

1 B ......... EERERR ERERERTE R EER EEEEE R R SR R

dE/ “Fhni ; i , i
o IR RO R R T TR T

MAa SEB
5C FC
CORRE
CEMTER 2.4.41_!3!3 .GHz . . . . .SPﬁN. E!E’I.E’IlE’I MH=z
#RES BW 188 kH=z #WEBW 188 kHz #SWP 158 msec
Figure 14. 79 Channel Display
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Dwell Time On Each Channel

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

- MER 1.2208 sec
EEF 13.8 dEm AT 28 dE -24.98 dBEm

FEAK

CEHTER 2.441HB@B GH=z

SPAN B Hz
#RES EBW 188 kH=z #VENW 188 kH=z #SWF 2 .88 sec
Figure 15. Number of channels in 8 sec= 27,
Number of channels in 32 sec= 27x4= 104.
S MKRE 4.2288 sec
EEF 19.8 dEBEBm AT 2@ dB -27 .86 dEm
FEAK 3 % 3 3 3 3 3
LOG R } } } 3 3 3 3 3
18 ......... ......... ......... ......... ......... ......... ......... ......... ......... .........
dB./ g - P . «
b bl | 0 o
] :
ol AL
! ni[I |l
YA SB+ : :
scowel Vo s LR L L Y N L
CORE

M B8 Hz

CEMTER 2.4 SPA
#VEN 188 kHz #SWP 22.08 seo

#RES B

Figure 16. Number of channels in 32 SEC, total view
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6.2 Results table

E.U.T. Description: Laser Power Meter

Model No.: Quasar 7201300

Serial Number: 333020

Specification: FCC Part 15, Subpart C, 15.247(a)(1)(iii)

JUDGEMENT: Passed
Number of channels in 8 sec= 27
Number of channels in 32 sec= 27x4= 104

TEST PERSONNEL:

Tester Signature: ,_’{ r( for A. Gurewitz Date: 26.05.2008
Typed/Printed Name‘.j A. Gurewitz
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6.3 Test Instrumentation Used, Radiated Measurements
Instrument Manufacturer Model Serial Number| Last Calibration Period
EMI Receiver HP 85422E 3411A00102 |November 12, 2007 1 year
RF Section HP 85420E 3427A00103 |[November 12,2007 1 year
Antenna ARA BCD 235/B 1041 March 22,2007 | 1 year
Bioconical
Antenna ARA LPD-2010/A 1038 November 22, 2007| 1 year
Log Periodic
Active Loop EMCO 6502 9506-2050 | October 15, 2007 | 1 year
Antenna
Antenna Mast ARA AAM-4A 1001 N/A N/A
Turntable ARA ART-1001/4 1001 N/A N/A
Mast & Table ARA ACU-2/5 1001 N/A N/A
Controller
Printer HP LaserJet 2200 | JPKGC19982 N/A N/A

Test Report E81360.01

FCC ACCMVer1l.1

05Mayl 2000

Ophir Optronics Ltd.
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T

7. Ch

7.1

annel Frequency Separation

Test procedure

The E.U.T. was set to hopping mode.

The E.U.T. antenna terminal was connected to the spectrum analyzer through an

appropriate coaxial cable.
The spectrum analyzer was set to the following parameters:

Span: 2 MHz

RBW: 10kHz

VBW: 10kHz
Detector Function: Peak
Trace: Maximum Hold

The marker delta function to determine the separation between the peaks of the

-4
REF 1
FEAK

MA SE
SC FC
CORR

CEHTE

Test Report E81360.01

FCC ACC M Ver1.1 05Mayl 2000

adjacent channels was used.

MER o 1.818 H
.3

1.8 dEBm

AT 38 dBE

R 2.4823588 GHz S
RES EBMW 18 kHz VEBW 18 kHz

Figure 17. 2441.0-2443.0 MHz.

Ophir Optronics Ltd.
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7.2 Results table

E.U.T. Description: Laser Power Meter

Model No.: Quasar 7201300

Serial Number: 333020

Specification: FCC Part 15, Subpart C (15.247(a) (1)

Channel Specification Margin
Frequency
Separation
(kHz) (kHz) (kHz)
1010.0 >810 200

Figure 18 Channel Frequency Separation

JUDGEMENT:

TEST PERSONNEL:

Passed by 200 kHz

Tester Signature: ,_’{r( for A. Gurewitz

Typed/Printed Name‘.) A. Gurewitz

Test Report E81360.01

FCC ACC M Ver1.1 05Mayl 2000

Ophir Optronics Ltd.

Date: 26.05.2008
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7.3 Test Instrumentation Used, Radiated Measurements

Instrument Manufacturer Model Serial Calibration
Number Last Period
Calibr.

Spectrum HP 8592L 3826A01204 March 5, 2008 1 year
Analyzer

Cable Rhophase KPS-5000- Al674 February 8, 2008 1 year

KPS
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8. Maximum Transmitted Peak Power
Output
2.4 GHz Transmitter

8.1 Test procedure

The E.U.T. antenna terminal was connected to the Spectrum Analyzer through an
appropriate coaxial cable=0.8dB. Special attention was taken to prevent Spectrum
Analyzer RF input overload. The Spectrum Analyzer was set to 3.0 MHz RBW. Peak
power level was measured at selected operation frequencies.

e MER 2.48128 GH=z
REF 28.8 dBm AT 28 dE £.15 dEm

FEAE

18
dB .~
OFFST
1.8
dB

=
Lo Mo B 3
AT
Ao m

CENTER 2.48288 GHz SPAN 2Z8.88 MHz
#FRES EW 2.8 MH=z #VEW 3 MH=z #S5WP 500 msec

Figure 19 Peak Power at CHO 2402 MHz
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Maximum Transmitted Peak Power Output

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

o KR 2.447¥968 GBH=
REF Z8.8 dBm AT 368 dE E.38 dEm

PEAK

LOB
i8

mI
Lo i

A0 Tan
Al m

CEMTER 2.44888 GH=z SPAN 28 .88 MH=
#RES BW 3.8 MH=z #WBMW 3 IMH=E ¥SWP 588 msec

Figure 20 Peak Power at CH46 2448 MHz

B MER 2.47995 GHz
REF 28.8 dEBEm AT 2@ dB 5.45 dEm
PEAE
LOG
16
dB
OFFST
1.8
dE

MAa SE
SC FC
CORR

CEMTER 2.428860 GH=z SPFAN 28 .88 HMH=z
#RES BH 2.8 MH= #WVEBHW 32 MH= #S5HWP 580 msec

Figure 21 Peak Power at CH79 2480 MHz
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8.2 Results table

E.U.T. Description: Laser Power Meter
Model No.: Quasar 7201300

Serial Number: 333020

Specification: F.C.C. Part 15, Subpart C

Operation Peak Power | Specification Margin
Frequency Output
(MH2z) (dBm) (dBm) (dB)
2402.0 +6.2 30.0 -23.8
2448.0 +5.4 30.0 -24.6
2481.0 +5.5 30.0 -24.5

Figure 22 Maximum Peak Power Output

Note: Antenna Gain is 7 dBi

JUDGEMENT: Passed by 23.8 dB

TEST PERSONNEL:

Tester Signature: ,_’{ r( for A. Gurewitz
Typed/Printed Name: A. Gurewitz

Date: 26.05.2008

Test Report E81360.01
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8.3 Test Equipment Used.

Instrument Manufacturer Model Serial Calibration
Number Last Period
Calibr.

Spectrum HP 8592L 3826A01204 March 5, 2008 1 year
Analyzer

Cable Rhophase KPS-5000- Al674 February 8, 2008 1 year

KPS
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9. Peak Power Output Out of
2400-2483.5 MHz Band 2.4 GHz
Transmitter

9.1 Test procedure

The E.U.T. antenna terminal was connected to the spectrum analyzer through an
appropriate coaxial cable. The spectrum analyzer was set to 1 kHz RBW for the
frequency range 9 kHz to 500 kHz, and 100 kHz RBW for the frequency range
500 kHz to 25.0 GHz. The frequency range from 9 kHz to 25.0 GHz was
scanned. The level of spectrum components out of the 2400-2481 MHz was
measured at the selected operation frequencies.
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Peak Power Output

E.U.T Description  Laser Power Meter

Type
Serial Number:

¥ATTEM Z8dEBE

Quasar 7201300
333020

RL 1@ @dBm 1@d B
D
ﬂwjh .
i P I I. J
Y o h .
START 9. BkHz STOP 508 @kHz
¥RBW 1 @kHz  UBW 1. BkHz  ¥SWP 58 Bsac

Figure 23 —CHO 2402 MHz (Ref line is —20 dbc)

¥ATTEN Z@dB

FEL 18. BdEm 1AdE~

— g R SO O ST N CRORS
START S5@BkHz STOP 20@. BEMH=z
#REW 1BBEkH=z VEBW 1B8B8kHz #SWFP 5@. Bzec

Figure 24 — CHO 2402 MHz (Ref line is —20 dbc)

Test Report E81360.01

FCC ACC M Ver1.1 05Mayl 2000

Ophir Optronics Ltd.

Page 37 of 81



4 Israel
Testing
J Laboratories

Peak Power Output

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

A ITEI ZEQE

RL 1&8. ABdBm 18d B~
i
M PP A ,I,I,.__,,q,_a.-__,, rhengtostn ey gt
START 28.@MHz STOP 1. BEBEGH:z
¥REBEW 1B8@kH=z WEBMW 1B8@8kH=z ¥5MP 5@, Bsec
Figure 25 — CHO 2402 MHz (Ref line is —20 dbc)
¥ATTEN ZEdEBE MER E. SEAdBm
RL 1&. BdBm 18d B~ 2. 4E83GH=z
b
MER
2. 403 GH=

DIE Si dBhf

AN

e S | SRR W) WH.MMHM"{ s DTUETE PRV
START 1. BBAGH=z STOP Z2.3988GH=z
¥REW 1l8BkH=z VBl 188kH= ¥5WFP 58. Bzec

Figure 26 — CHO 2402 MHz (Ref line is —20 dbc)
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Peak Power Output

E.U.T Description  Laser Power Meter

Type Quasar 7201300
Serial Number: 333020
¥ATTEM ZBdE MKR —49. 83dBm
FL 18.5BdBm 18d B~ 4 BAZGH=
MK
4 80 GHz

035583 4Em

l.-.‘f.‘ I Jovd LMML Y & ‘-.-.-.-"--.--" . f"l
START 2. 988GH=z STOP B.58B8GH=
¥REW 108kH=z VEBW lE8kH=z ¥SKF 50, Bzec

Figure 27 — CHO 2402 MHz (Ref line is —20 dbc)

¥ATTEM Z8dB
EL 18. Bd Bm 18d B~

START &. SBBAGH=z STOP 12, 8BBGH=
¥FEEW 18WkH=z VEW 1B88kH=z ¥SWP 58 Bzec

Figure 28 — CHO 2402 MHz (Ref line is —20 dbc)
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Peak Power Output

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

#¥ATTEN Z8dE
FEL 18. BdBm 18d B~

START 1Z2.B8AGH= STOP Z25. BAGH=
¥FEW 188kH=z VEBW 1BBkH=z ¥SWP 58, B=zec

Figure 29 — CHO 2402 MHz (Ref line is —20 dbc)
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Peak Power Output

E.U.T Description  Laser Power Meter

Type Quasar 7201300
Serial Number: 333020
ATTEN ZBdE MKR -59. 17dEm
RL 18 @dEm 18d B~ B4. BkHz
MER
E4_f RHi

"

”m“hwh
kool b | ) \ .
RataT LR e T T, N Ay
START 9. @kH=z STOFP S588.8kHz
¥REW 1.BkHz UEW 1.8kH= ¥SWP 56, Bsec

Figure 30 — CH46 2448 MHz (Ref line is —20 dbc)

ATTEM ZBdB MR —ES. B@d Bm

FEL 18. BdBEm 1AdB~ 2z 87MHz
]

\H- iy T Y rerede b il e
START EBAkHz STORP 26@. BEMHz
#¥FEW 1BAkKH=z VB 18@kHz ¥SKP 5@ Bzec

Figure 31 — CH46 2448 MHz (Ref line is —20 dbc)
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Peak Power Output

E.U.T Description  Laser Power Meter

Type Quasar 7201300
Serial Number: 333020
ATTEM ZBdE MKR —-E<. @@dBm
RL 1@. @dBm 1@d B~ 7ES . BMHz
D
Jr o, » 4 J PR O [ WPV . PR P -
START 38.8MHz STOP 1.B@088GHz
$REW 18@kHz UEW 188kHz #SWP 50 Bsec

Figure 32 — CH46 2448 MHz (Ref line is —20 dbc)

ATTEM ZBdE MKR 5.S3dBm
RL 1B8.3dEBEm 18d B Z.441GHz
=]
MER
T 441 GHz
ODIE &% dE]

R T FIOPNE S ¥ PP MY F——e B Free]
START 1. BEAGH=z STOFP 2. 98BGH=z
¥REBW 18@kHz LUBW 18EkH=z ¥SWFP 5@ Bzec

Figure 33 — CH46 2448 MHz (Ref line is —20 dbc)
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Peak Power Output

E.U.T Description  Laser Power Meter

Type Quasar 7201300
Serial Number: 333020
ATTEM Z@dE MKR -5@. 83dEm
RL 1@. GdBm 18dE~ 4 88EGH=
MK
1 596 GH=z

et by, ot e J NP Tl NP T srterd ™|
START 2. 98BGH=z STORP E.5@8GH=z
¥REMW 188kH=z VEBW 1B88kH=z ¥SWF 50. Bsec

Figure 34 — CH46 2448 MHz (Ref line is —20 dbc)

ATTEM ZBdB MR —47% . 33d Bm
REL 18. @d Bm 18d B~ 7. 334GH=

MR

7. 3P4 GH=

D=3 132 4Em

PR L Mt UL LRI L PV S, PUPVS [ W ANt

START E&. S@AGH:z STOF 12. BOAGH=z
¥REMN 188kH=z WBMW 188kH=z ¥SHWFP 58, Bsec

Figure 35 — CH46 2448 MHz (Ref line is —20 dbc)
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Peak Power Output

E.U.T Description  Laser Power Meter

Type Quasar 7201300
Serial Number: 333020
ATTEM ZAdE
FL 108. 8dBm 18d B~
u]
A
a1 I I L PP R STy s il
START 12. BAGH=z STOP 25. BHEGH=
#¥FREL 18@kHz VEBW 1@EEkHz #SWP S8, Bzec

Figure 36 — CH46 2448 MHz (Ref line is —20 dbc)
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Peak Power Output

E.U.T Description  Laser Power Meter

Type Quasar 7201300
Serial Number: 333020

ATTEN Z@dB

RL 16. BdBm 1Ad B~

| hl .
ST T P
7%4““\4011"‘ ln ..JL"_, PP

START 2. BkH=z STOP 5808 . Bk H=z
¥FBMW 1. BkH=z UEW 1.BkH=z ¥SHWP 50 Bsec

Figure 37 — CH79 2481 MHz (Ref line is —20 dbc)

ATTEM ZBHAJE
FL 1@8. BdBm 1Ad B
D
(V- o P T
START SERAkH=zZ STOP 28. BEMH=z
¥FEW 1BEkH=z LUBMW 1B8BkH=z #¥5WFP BB, Bzec

Figure 38 — CH79 2481 MHz (Ref line is —20 dbc)
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Peak Power Output

E.U.T Description  Laser Power Meter

Type Quasar 7201300
Serial Number: 333020
ATTEM Z@dE
RL 18. BdBm 18d B~
D
PRSI WY T s T T . >k
START 3@.EMHz STOP 1. AARAGHz
¥REW 1G0@AkHz UEW 1AGKHz ¥SWP 50, Asec
Figure 39 — CH79 2481 MHz (Ref line is —20 dbc)
¥ATTEM Z@dB MKR &. BEdBm
REL 1@.3AdEBm 1Bd B Z.482GHz
MR
2. 482 GH=z
DIE @ dBq
At . N _.\Mu.-m-.JJ [ e TP
START 1. @@@GHz STOF 2.9@8GHz
¥REW 1@GkHz VB 18@kHz #¥SWP 50, Azec

Figure 40 — CH79 2481 MHz (Ref line is —20 dbc)
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Peak Power Output

E.U.T Description  Laser Power Meter

Type Quasar 7201300

Serial Number: 333020
ATTEM ZBdB MKR -S54. 868dEm
RL 1B.B8dBm 1@d B~ 4. 964GHz

MK

4 94 GHz

(aadadus ST TP FRELFRRES Lot L - . e W
START 2. 9BBGHz STOP B. SHEGHz
¥FBW 1BBkH=z VBMW 1B@0kHz ¥SWP 56@. Bzec

Figure 41 — CH79 2481 MHz (Ref line is —20 dbc)

ATTEM zZB&dB MER —44. B7dBm
EL 1. BdBm 16d B~ 9. 928GH=

MER

9. 9F8 GH=

START E. 5ABGH=z STORP 12, BBEGH=z
¥REBMW 18B8kH=z VBMW 188kH=z ¥SWF 58. Bsec

Figure 42 — CH79 2481 MHz (Ref line is —20 dbc)
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Peak Power Output

E.U.T Description  Laser Power Meter

Type Quasar 7201300
Serial Number: 333020

ATTEN Z@dE

REL 18. BdBm 18dB~

START 1Z2.BAGH=z STOP 25 BAGH=z
¥REW 1BHAkH=z UEW 1BE8kH=z ¥SHP 58 B=zec

Figure 43 — CH79 2481 MHz (Ref line is —20 dbc)

Test Report E81360.01 Ophir Optronics Ltd. Page 48 of 81

FCC ACC M Ver1.1 05Mayl 2000



- Israel
Testing
Laboratories

9.2 Results table

E.U.T Description: Laser Power Meter

Model No.: Quasar 7201300
Serial Number: 333020
Specification: F.C.C. Part 15, Subpart C (15.247)

Operation Reading Specification Margin
Frequency
(MHz) (dBc) (dBc) (dB)
2402.0 49.8 20.0 29.8
2448.0 50.0 20.0 30.0
2481.0 44.7 20.0 21.7

Figure 44 Peak Power Output of 2400.0-2480.0 MHz Band

JUDGEMENT:

TEST PERSONNEL:

Tester Signature: Ja’r( for A. Gurewitz

Passed by 27.7 dB

. \J
Typed/Printed Name: A. Gurewitz
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Date: 26.05.2008
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9.3 Test Equipment Used.

Instrument Manufacturer Model Serial Calibration
Number Last Period
Calibr.

Spectrum HP 8592L 3826A01204 March 5, 2008 1 year
Analyzer

Cable Rhophase KPS-5000- Al674 February 8, 2008 1 year

KPS
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10. 20 dB Bandwidth

10.1 Test procedure

The E.U.T. was set to the applicable test frequency. The E.U.T. antenna terminal
was connected to the spectrum analyzer through an appropriate coaxial cable.
The spectrum analyzer was set to 30 kHz resolution BW. The spectrum
bandwidth of the E.U.T. at the point of 20 dB below maximum peak power was
measured and recorded.

AT MER o 228 kHz
REF E.8 dEm AT zZ@ dB .22 dB

FEAE

Vi SEBE

SC FC

CORRE

CEHTER Z.4B:2880 GH=z SPAM Z.888 MH=z

#RES BM 28 kH=z VBN 28 kH=z #SHP 188 msec
Figure 45 — 2402.0 MHz

A MKR & 985 kHz
FEEF 5.8 dEm AT Z8 dB .68 de
FEAK B ” B
LOG
ia
dB

5 GHz SPAH 2.888 MHz

CENTER rag
#RE 28 kHz VEM 28 kH=z #EWP 188 mzec
Figure 46 — 2448.0 MHz
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g MKR o 868 kH=z
REF 5.6 dEm AT 28 dB .72 dBE
FEAK - - - E
LOG
i@
dB/

Ma SB
SC FC
CORE
CENTER 2.4.8188!3- GH=z . - . - - SPHH. 2.88-8 MH=z
#RES EBW 38 kHz WEW 28 kH=z #SWF 168 msec
Figure 47 — 2448.0 MHz
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10.2 Results table

E.U.T Description: Laser Power Meter
Model No.: Quasar 7201300

Serial Number: 333020

Specification: FCC Part 15, Subpart C (15.247-a2)

Operation Reading
Frequency
(MHz) (kHz)
2402.0 828
2448.0 905
2481.0 860

TEST PERSONNEL:

Tester Signature: ,_’{r( for A. Gurewitz

Figure 48 20 dB Bandwidth

. \J
Typed/Printed Name: A. Gurewitz

Test Report E81360.01
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Date: 26.05.2008

Ophir Optronics Ltd.
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10.3 Test Equipment Used.

Instrument Manufacturer Model Serial Calibration
Number Last Period
Calibr.

Spectrum HP 8592L 3826A01204 March 5, 2008 1 year
Analyzer

Cable Rhophase KPS-5000- Al674 February 8, 2008 1 year

KPS
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11. Band Edge Spectrum
[In Accordance with section 15.247(c)]
11.1 Test procedure
Enclosed are spectrum analyzer plots for the lowest operation frequency
(2402.0 MHz) the middle operation frequency (2440.0 MHz) and the highest
operation frequency (2481.0 MHz) in which the E.U.T. is planned to be used.
The E.U.T. antenna terminal was connected to the spectrum analyzer through an
appropriate coaxial cable. The spectrum analyzer was set to 100 kHz resolution
BW. Maximum power level below 2402 MHz and above 2481 MHz was
measured relative to power level at 2402 MHz and 2481 MHz correspondingly.
ar MERE 2.29%484 GHz
REF 1@.8 dBn YAT 16 dE -a8.65 dbn
dHPL " - .
LA . L
;Er e S et S I}[I{j‘ @ﬂ
OFF3T L O
iAW, f
48 !
oL "
-15.1
dEm TR . B . e
e ssl ........ S ........ ......... E ..
Egﬁigi e P ;_!_ ko
R EIEVREE : bR '
iﬂ.&,b}LJmiénﬂitﬂlé,ﬁmth&MM!k ;
CLHTER 2,3;555 gHz . . . : ISPﬁN 28 .88 HHZ
#IRES BH 188 kHz BN L08 kpH= SHF ZB.D mzs=c
Figure 49 — Fiow (-40.0 dBm)
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Band Edge Spectrum

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

MER Z.48285 GHz

;igﬁmMM””

Figure 50 — Fiow Peak
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Band Edge Spectrum

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020
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11.2 Results table

E.U.T Description: Laser Power Meter
Model No.: Quasar 7201300
Serial Number: 333020

Specification: F.C.C. Part 15, Subpart C (15.247)

Operation Band Edge Spectrum Specification Margin

Frequency Frequency Level
(MH2z) (MH2z) (dBc) (dBc) (dB)
2402.0 2402.5 -31.1 -14.7 16.4
2440.0 2480.9 -29.9 -14.7 15.2
2481.0 2484.0 -42.6 -14.7 27.9

Figure 53 Band Edge Spectrum
JUDGEMENT: Passed by 15.2 dB
TEST PERSONNEL.

Tester Signature: ,_’fr( for A. Gurewitz

Typed/Printed Name? A. Gurewitz

Test Report E81360.01
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Ophir Optronics Ltd.

Date: 26.05.2008
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11.3 Test Equipment Used.

Instrument Manufacturer Model Serial Calibration
Number Last Period
Calibr.
Spectrum HP 8592L 3826A01204 March 5, 2008 1 year
Analyzer
Cable Rhophase KPS-5000- Al674 February 8, 2008 1 year
KPS

Figure 54 Test Equipment Used
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12. Additional Spurious Radiated Emission
in the Restricted Band, Above 1 GHz
2.4GHz Transmitter
With ANT-2.4-CW-RH Antenna

12.1 Radiated Emission Above 1 GHz

The E.U.T operation mode and test set-up are as described in Section 3.

See Section 3.1 Justification of the System Test Configuration concerning the
E.U.T. orientation for this test.

A preliminary measurement to characterize the E.U.T was performed inside the
shielded room, using peak detection mode and broadband antennas. The
preliminary measurements produced a list of the highest emissions. The E.U.T was
then transferred to the open site, and placed on a remote-controlled turntable. The
E.U.T was placed on a non-metallic table, 0.8 meters above the ground. The
configuration tested is shown in Figure 3.1.

The levels of the emissions within the frequency ranges of the restricted bands
(Section 15.205 of FCC Part 15) were compared to the limits of the table in Section
15.209 (a), General Requirements.

In the frequency range 1-2.9 GHz, a computerized EMI receiver complying to
CISPR 16 requirements was used.

In the frequency range 2.9-25.0 GHz, a spectrum analyzer including a low noise
amplifier was used.

During average measurements, the IF bandwidth was 1 MHz and the video
bandwidth was 10 Hz. During peak measurements, the IF bandwidth was 1 MHz
and the video bandwidth was 3 MHz.

The test distance was 3 meters.

The readings were maximized by adjusting the antenna height between 1-4 meters,
the turntable azimuth between 0-360°, and the antenna polarization.

Verification of the E.U.T emissions was based on the following methods: turning
the E.U.T on and off; using a frequency span less than 10 MHz; observation of the
signal level during turntable rotation. (Background noise is not affected by the
rotation of the E.U.T.)
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RH Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical ~ Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Peak
Operation Frequency: CHO 2402 MHz

Freq. Polarity Peak Peak. Peak.

Amp Specification Margin
(MHz) (HIV) (dBpV/m) (dB pVv/m) (dB)
2390.00 H 64.7 74.0 -9.3
2390.00 Vv 63.4 74.0 -10.6
4804.00 H 50.3* 74.0 -23.7
4804.00 V 53.3* 74.0 -20.7
7206.00 H 60.4* 74.0 -13.6
7206.00 \V 58.0* 74.0 -16.0

Figure 55. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier Gain
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RH Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Average
Operation Frequency: CHO 2402 MHz

Freq. Polarity  Average Average Peak.

Amp Specification Margin
(MHz) (HIV) (dBuV/m) (dB pv/m) (dB)
2390.50 H 41.2 54.0 -12.8
2390.00 \% 47.8 54.0 -6.2
4804.00 H 34.8* 54.0 -19.2
4804.00 \ 34.7* 54.0 -19.3
7206.00 H 42.0* 54.0 -12.0
7206.00 \% 42.0* 54.0 -12.0

Figure 56. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* Correction Factor = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RH Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical ~ Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Peak
Operation Frequency: CH46 2448 MHz

Freq. Polarity Peak Peak. Peak.
Amp Specification Margin
(MHz) (HIV) (dBpV/m) (dB pVv/m) (dB)
4896.00 H 53.2* 74.0 -20.8
4896.00 \ 52.5* 74.0 -21.5
7344.00 H 61.5* 74.0 -12.5
7344.00 \ 60.0* 74.0 -14.0

Figure 57. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier Gain
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RH Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Average
Operation Frequency: CH46 2448 MHz

Freq. Polarity  Average Average Peak.
Amp Specification Margin
(MHz) (HIV) (dBuv/m) (dB puVv/m) (dB)
4896.00 H 35.3* 54.0 -18.7
4896.00 \% 35.0* 54.0 -19.0
7344.00 H 41.5* 54.0 -12.5
7344.00 \Y 41.3* 54.0 -12.7

Figure 58. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Average

Notes:

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* Correction Factor = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RH Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical ~ Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Peak
Operation Frequency: CH79 2481 MHz

Freq. Polarity Peak Peak. Peak.
Amp Specification Margin
(MHz) (HIV) (dBpV/m) (dB pVv/m) (dB)
2483.50 H 65.8* 74.0 -8.2
2483.50 \ 66.9* 74.0 -7.1
4962.00 H 65.8* 74.0 -8.2
4962.00 \ 51.7* 74.0 -22.3
7443.00 H 62.5* 74.0 -11.5
7443.00 \ 59.2* 74.0 -14.5

Figure 59. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Peak

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Peak Amp” includes correction factor.
* “Correction Factor” = Antenna Factor + Cable Loss- Low Noise Amplifier Gain
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Radiated Emission Above 1 GHz
ANT-2.4-CW-RH Antenna

E.U.T Description  Laser Power Meter
Type Quasar 7201300
Serial Number: 333020

Specification: FCC, Part 15, Subpart C

Antenna Polarization: Horizontal/Vertical Frequency range: 1.0 GHz to 25.0 GHz
Test Distance: 3 meters Detector: Average
Operation Frequency: CH79 2481 MHz

Freq. Polarity  Average Average Peak.

Amp Specification Margin
(MHz) (HIV) (dBuV/m) (dB pv/m) (dB)
2483.50 H 44.8* 54.0 -9.2
2483.50 \% 50.2* 54.0 -3.8
4962.00 H 50.2* 54.0 -3.8
4962.00 \ 34.5* 54.0 -19.5
7443.00 H 42.3* 54.0 -11.7
7443.00 \% 43.0* 54.0 -11.0

Figure 60. Radiated Emission. Antenna Polarization: HORIZONTAL / VERTICAL.
Detector: Average

Margin refers to the test results obtained minus specified requirement; thus a
positive number indicates failure, and a negative result indicates that the product
passes the test.

“Average Amp” includes correction factor.

* Correction Factor = Antenna Factor + Cable Loss- Low Noise Amplifier
Gain
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12.2 Test Data

E.U.T. Description: Laser Power Meter

Model No.: Quasar 7201300

Serial Number: 333020

Specification: FCC Part 15, Subpart C (15.247(a) (1)

JUDGEMENT: Passed by 3.8 dB
The EUT met the requirements of the F.C.C. Part 15, Subpart C.

for 2402.00 MHz, 6.2 dB margin at 2483.50 MHz frequency, for both
horizontal and vertical polarizations.

for 2448.00 MHz, 12.5 dB margin at 7344.00 MHz frequency, horizontal
polarization.

for 2481.00 MHz, 3.8 dB margin at 4962.00 MHz frequency, horizontal
polarization and 3.8 dB margin at 2483.50 MHz frequency, vertical
polarization.

TEST PERSONNEL

A
Tester Signature: ——)ff ( for A. Gurewitz Date: 26.05.2008
Typed/Printed Name' A. Gurewitz
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12.3 Test Instrumentation Used, Radiated Measurements Above
1 GHz
Instrument | Manufacturer Model Serial Number Calibration Period
Receiver HP 85422E | 3411A00102 No"ezrgggr 12,1 1 year
RF Section HP 85420E | 3427A00103 No"ezrgggr 12,0 1 year
Antenna Mast ARA AAM-4A 1001 N/A N/A
Turntable ARA ART-1001/4 1001 N/A N/A
Mast & Table ARA ACU-2/5 1001 N/A N/A
Controller
Printer HP ThinkJet2225 2738508357 N/A N/A
A”;Z?ir(‘;i'gog AH.System | SAS-200/511 253 February 42007 | 2 year
Double Ridged
Waveguide EMCO 3115 29845 March 16, 2008 2 year
Horn Antenna
Horn Antenna ARA SWH-28 1008 December 8, 2006 2 year
Low Noise DBS LNA-DBS-
Amplifier | MICROWAVE | 0411N313 013 November 2, 2007 | 1 year
LowNoise o/ hia Wireless | LNA-28-B 0232 January 9,2008 | 1year
Amplifier
Spectrum HP 8592L 3926A01204 | March 5, 2008 1 year
Analyzer
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13. R.F Exposure/Safety Calculation

ANT-2.4-CW-RCS
15.247 (i)
Typical use of the E.U.T. is measuring the power or energy of a laser. The typical

placement of the E.U.T. is either hand-held or tabletop. The typical distance between the
E.U.T. and the user in the worst case application, is <2.5 cm.

Calculation of Maximum Permissible Exposure (MPE)
Based on Section 1.1307(b)(1) Requirements

mw

mZ

(@) FCC limits at 2448 MHz is: 1

Using table 1 of Section 1.1310 limit for general population/uncontrolled exposures,
the above level is an average over 30 minutes.

(b) The power density produced by the E.U.T. is

s PG
47R?

P Transmitted Power 3.45 mW (Peak) = 5.38dBm

Gr- Antenna Gain, -1.20 dBi

R- Distance from Transmitter using 1 m worst case
(c) The peak power density is:

=3 p75x10s ™
47(100) cm
(d) The duty cycle of transmission in actual worst case is 8%.
The average power is:

3.45x1.2

A 1000
(e) The averaged power density of the E.U.T. is:
- 0008 45100 ™MW
47(100) cm
() This is 3 orders of magnitude below the FCC limit.

=0.0041mW

AV
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14. APPENDIX A - CORRECTION FACTORS

14.1 Correction factors for CABLE

from EMI receiver
to test antenna
at 3 meter range.

FREQUENCY CORRECTION || FREQUENCY CORRECTION
FACTOR FACTOR
(MHz) (dB) (MHz) (dB)
10.0 0.3 1200.0 7.3
20.0 0.6 1400.0 7.8
30.0 0.8 1600.0 8.4
40.0 0.9 1800.0 9.1
50.0 11 2000.0 9.9
60.0 1.2 2300.0 11.2
70.0 1.3 2600.0 12.2
80.0 1.4 2900.0 13.0
90.0 1.6
100.0 1.7
150.0 2.0
200.0 2.3
250.0 2.7
300.0 3.1
350.0 3.4
400.0 3.7
450.0 4.0
500.0 43
600.0 4.7
700.0 5.3
800.0 5.9
900.0 6.3
1000.0 6.7

NOTES:
1. The cable type is RG-214.
2. The overall length of the cable is 27 meters.

3. The above data is located in file 27MO3MO.CBL on the
disk marked "Radiated Emission Tests EMI Receiver".
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14.2 Correction factors for CABLE
from EMI receiver
to test antenna
at 3 meter range.

FREQUENCY CORRECTION
FACTOR
(GHz) (dB)
1.0 1.2
2.0 1.6
3.0 2.0
4.0 2.4
5.0 3.0
6.0 3.4
7.0 3.8
8.0 42
9.0 4.6
10.0 5.0
12.0 5.8

NOTES:
1. The cable type is RG-8.
2. The overall length of the cable is 10 meters.
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14.3 Correction factors for CABLE

from spectrum analyzer
to test antenna above 2.9 GHz

FREQUENCY CORRECTION || FREQUENCY CORRECTION
FACTOR FACTOR
(GHz) (dB) (GHz) (dB)
1.0 1.9 14.0 9.1
2.0 2.7 15.0 9.5
3.0 3.5 16.0 9.9
4.0 4.2 17.0 10.2
5.0 4.9 18.0 10.4
6.0 5.5 19.0 10.7
7.0 6.0 20.0 10.9
8.0 6.5 21.0 11.2
9.0 7.0 22.0 11.6
10.0 7.5 23.0 11.9
11.0 7.9 24.0 12.3
12.0 8.3 25.0 12.6
13.0 8.7 26.0 13.0
NOTES:

1. The cable type is SUCOFLEX 104 E manufactured by SUHNER.
2. The cable is used for measurements above 2.9 GHz.
3. The overall length of the cable is 10 meters.
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14.4 Correction factors for CABLE
from EMI receiver
to test antenna
at 10 meter range.

FREQUENCY CORRECTION || FREQUENCY CORRECTION
FACTOR FACTOR
(MHz) (dB) (MHz) (dB)
10.0 0.3 1200.0 9.8
20.0 0.8 1400.0 10.0
30.0 0.9 1600.0 11.3
40.0 1.2 1800.0 12.2
50.0 1.4 2000.0 13.1
60.0 1.6 2300.0 14.5
70.0 1.8 2600.0 15.9
80.0 1.9 2900.0 16.4
90.0 2.0
100.0 2.1
150.0 2.6
200.0 3.2
250.0 38
300.0 4.2
350.0 4.6
400.0 5.1
450.0 5.3
500.0 5.6
600.0 6.3
700.0 7.0
800.0 7.6
900.0 8.0
1000.0 8.7
NOTES:

1. The cable type is RG-214.
2. The overall length of the cable is 34 meters.

3. The above data is located in file 34M10MO.CBL on the
disk marked "Radiated Emissions Tests EMI Receiver".
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12.6 Correction factors for LOG PERIODIC ANTENNA

Type LPD 2010/A
at 3 and 10 meter ranges.

Distance of 3 meters Distance of 10 meters

FREQUENCY AFE FREQUENCY AFE
(MHz) (dB/m) (MHz) (dB/m)
200.0 9.1 200.0 9.0
250.0 10.2 250.0 10.1
300.0 125 300.0 11.8
400.0 15.4 400.0 15.3
500.0 16.1 500.0 15.6
600.0 19.2 600.0 18.7
700.0 19.4 700.0 19.1
800.0 19.9 800.0 20.2
900.0 21.2 900.0 21.1
1000.0 23.5 1000.0 23.2
NOTES:

1. Antenna serial number is 1038.

2. The above lists are located in file number 38M30O.ANT for a 3 meter range,
and file number 38M100.ANT for a 10 meter range.

3. The files mentioned above are located on the disk marked "Radiated Emission
Test EMI Receiver".
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14.5 Correction factors for

FREQUENCY ANTENNA

FACTOR
(GHz) (dB)
1.0 24.9
15 27.8
2.0 29.9
2.5 31.2
3.0 32.8
3.5 33.6
4.0 34.3
45 35.2
5.0 36.2
5.5 36.7
6.0 37.2
6.5 38.1

NOTES:

LOG PERIODIC ANTENNA

Type SAS-200/511
at 3 meter range.

FREQUENCY

(GH2)
7.0

7.5
8.0
8.5
9.0
9.5
10.0
10.5
11.0
115
12.0
12.5
13.0

ANTENNA
FACTOR

(dB)
38.6
39.2
39.9
40.4
40.8
41.1
41.7
42.4
425
43.1
43.4

44.4

44.6

1. Antenna serial number is 253.
2. The above lists are located in file number SAS3MO.ANT for a 3 meter range.
3. The files mentioned above are located on the disk marked "Antenna Factors".
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14.6 Correction factors for BICONICAL ANTENNA

Type BCD-235/B,
at 3 meter range

FREQUENCY  AFE
(MHz) (dB/m)
20.0 19.4
30.0 14.8
40.0 11.9
50.0 10.2
60.0 9.1
70.0 8.5
80.0 8.9
90.0 9.6
100.0 10.3
110.0 11.0
120.0 11.5
130.0 11.7
140.0 12.1
150.0 12.6
160.0 12.8
170.0 13.0
180.0 13.5
190.0 14.0
200.0 14.8
210.0 15.3
220.0 15.8
230.0 16.2
240.0 16.6
250.0 17.6
260.0 18.2
270.0 18.4
280.0 18.7
290.0 19.2
300.0 19.9
310 20.7
320 21.9
330 23.4
340 25.1
350 27.0

NOTES:
1. Antenna serial number is 1041.

2. The above list is located in file 19BC10M1.ANT on the disk marked
"Radiated Emissions Tests EMI Receiver".

Test Report E81360.01 Ophir Optronics Ltd. Page 76 of 81

FCC ACC M Ver1.1 05Mayl 2000



: Israel
Testing
( Laboratories

o~

14.7 Correction factors for

NOTES:

BICONICAL ANTENNA

Type BCD-235/B,
10 meter range

FREQUENCY
(MH2z)

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0

AFE
(dB/m)

12.1
10.6
10.6
8.9

8.5

9.6

9.4

9.6

10.3
10.7
12.6
12.7
12.7
13.8
13.7
14.9
13.4
13.1
14.0
14.5
15.8
16.0
16.6
16.7
18.3
185
19.3
20.9

1. Antenna serial number is 1041.
2. The above list is located in file 41BC10M1.ANT on the disk

marked "Radiated Emissions Tests EMI Receiver".
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14.8 Correction factors for Double-Ridged Waveguide Horn

Model: 3115, S/N 29845
at 3 meter range.

FREQUENCY ANTENNA ANTENN FREQUENCY ANTENNA ANTENNA
FACTOR A Gain FACTOR Gain
(GHz) (dB 1/m) (dBi) (GHz) (dB 1/m) (dBi)
1.0 24.8 5.4 10.0 38.8 11.4
1.5 26.1 7.6 10.5 38.9 11.8
2.0 28.6 1.7 11.0 39.0 12.1
2.5 29.8 8.4 11.5 39.6 11.8
3.0 31.4 8.4 12.0 39.8 12.0
3.5 32.4 8.7 12.5 39.6 12.5
4.0 33.7 8.6 13.0 40.0 12.5
4.5 334 9.9 135 39.8 13.0
5.0 34.5 9.7 14.0 40.2 13.0
55 35.1 9.9 145 40.6 12.9
6.0 35.4 10.4 15.0 41.3 12.4
6.5 35.6 10.8 15.5 39.5 14.6
7.0 36.2 10.9 16.0 38.8 15.5
7.5 37.3 10.4 16.5 40.0 14.6
8.0 37.7 10.6 17.0 41.4 134
8.5 38.3 10.5 17.5 44.8 10.3
9.0 38.5 10.8 18.0 47.2 8.1
9.5 38.7 11.1
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14.9 Correction factors for

Test Report E81360.01
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Horn Antenna
Model: SWH-28

at 1 meter range.

FREQUENCY
(GH2)
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
26.0

AFE
(dB /m)
40.3

40.3
40.3
40.3
40.4
40.5
40.5
40.5
40.6

Gain
(dB1)
16.1
16.3
16.1
16.3
16.8
16.4
16.6
16.7
16.4

Ophir Optronics Ltd.
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14.10 Correction factors for Horn Antenna
Model: V637
FREQUENCY AFE Gain
(GHz) (dB /m) (dB1)
26.0 43.6 14.9
27.0 43.7 15.1
28.0 43.8 15.3
29.0 43.9 155
30.0 43.9 15.8
31.0 44,0 16.0
32.0 44.1 16.2
33.0 44,1 16.4
34.0 44.1 16.7
35.0 44.2 16.9
36.0 44.2 17.1
37.0 44.2 17.4
38.0 44.2 17.6
39.0 44.2 17.8
40.0 44.2 18.0
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14.11 Correction factors for ACTIVE LOOP ANTENNA

Model 6502
S/N 9506-2950

FREQUENCY

(MHz)
.009
.010
.020
.050
075
.100
150
250
500
.750

1.000

2.000

3.000

4.000

5.000

10.000

15.000

20.000

25.000

30.000

Magnetic
Antenna
Factor
(dB)
-35.1
-35.7
-38.5
-39.6
-39.8
-40.0
-40.0
-40.0
-40.0
-40.1
-39.9
-39.5
-39.4
-39.7
-39.7
40.2
-40.7
-40.5
-41.3
42.3

Electric
Antenna
Factor
(dB)
16.4
15.8
13.0
11.9
11.8
11.6
115
11.6
115
115
11.7
12.0
12.1
11.9
11.8
11.3
10.8
11.0
10.2
9.2
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