ENGINEERING TEST REPORT

Spread Speétrum Multiple Address Radio Transceiver
MODEL NO.: MDS 24810

FCC ID: E5MDS24810

FCC PART 15, SUBPART C, PARA. 15.247
FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS
OPERATING IN THE FREQUENCY BAND FROM 2400.64 - 2472.24 MHz

UltraTech FILE NO.: MIC15-FTX

Tested for:

ADAPTIVE BROADBAND
175 Science Parkway
Rochester, New York

USA, 14620

Tested by:

ULTRATECH GROUP OF LABS
3000 Bristol Circle

Oakville, Ontario

Canada L6H 6G4

REPORT PREPARED BY: Dan Huynh

DATE: May 27, 1999

UltraTech

3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
Telophons {905} 620-1570 Facsimlle (905) 829-8050

Website: www.ultratech-labs.com
Email: vhiculiratech@sympatico.ca




FCC PART 15, SUBPART C, SEC. 15.247 - FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS Page #2
Spread Spectrum Multiple Address Radio Transceiver, MDS 24810 FCC ID: ESMDS24810

TABLE OF CONTENTS

1. EXHIBIT 1 - SUMMARY OF TEST RESULTS & GENERAL STATEMENT OF CERTIFICATION............3

2. EXHIBIT 2 - GENERAL INFORMATION v s
2.1 A PPLICANT 1ovtvrtrsisssresarsassasaenasessenesesatstssasasesssnsnssssssssasessnssaesaet st sebhssesssn it t1eesa e e e s s e s eaaasbbaeesemaarnaesessarnnnaa s e e saensnasnns 5
2.2 IMLANUFACTURER o neeeeoeeeetesesesssmssesessssassssnsassssssssnsessssssssasssnsnnnssssanssnnssmeseossenibELEATEEETETT1a N R e g e g gon ot eenetsasanbbs bbbt R EnEr e s e 5
2.3 DESCRIPTION OF EQUIPMENT UNDER TEST....o.ccuiecriereerermiistsrmre i s s snss e sas s saerssaemsccmc st st samsa s ssas s 5
2.4  RELATED SUBMITTAL(SY GRANT . ..vecimeciarrettststasssebssssass e e es st 40010 S a8 e as e s e b SR s 7
2.5 TEST IMIETHODOLOGY «oveeeeveevresssrrsreseeeeeesaeeeaamtetasssisassrnsesaseessatesase s se b st s e b as s e R e s b T er iR b ST mm e e e e e e e e b ad S oL R L H AT T e bn et 7
2.6 TEST FACILITY oveeveessesessseeeeaeeeaeeetesastosssastssttsaseansaessaassenseasssrasesrnroressas s e bs e s memsn s b e AR LSRR T A e T Hn g e et s ams s n e e an e bd b et e aErans 7
2.7 TINITS OF MEASUREMENTS .. otetetttisterreoretesesseesseasses s tasteseearsnsreasssasssanssinses s esssastaasanas e sammssnss s s e s e etb bt st a s et s sy ser e 7

3. EXHIBIT 3 - SYSTEM TEST CONFIGURATION 8
31 BLOCK DIAGRAMS FOR CONDUCTED & RADIATED EMISSION MEASUREMENTS ....vvirie ittt 8
3.2 PHOTOGRAPH FOR RF EMISSION MEASUREMENTS ..coiiririiieisie e tssresrtesaesraenss s e ibs s iatana s s s eesnnesatssns 9

321 TEST SETUP FOR RADIATED EMISSIONS AT THE OPEN FIELD TEST SITE ..o 9
33 TUSTIEICATION cvveetestesseeeeeeseeesostssssassaasessseassesssesss sssass et s eareeabseasesaensaenehs e b £ e R e e e e R T e R g e meeemne s o d b b A d B A b e b b e ran eyt neas 12
14 EUT OPERATING CONDITION ...vveeceeetetttsseesteessesssessasassesseeaesssssssssasssattssssansmesssecesssssassnessns 1arsssrrssssssssmsststassiasssssnss 12
35 SPECIAL ACCESSORIES ..oevuerrveruverseareeeseisteasterssenmesasranrsissasssesmesntsssarssassesssssssssasssscessht111I S I IE b T s e s o R s et e bbb s 12
36 EQUIPMENT MODIFICATIONS 1111 v.coescmeseaisistiasasssstsnsnsssesssesessbes s s s £ S 12

4., EXHIBIT 4 - TEST DAT A corevcrnsicscmssssssssssssasssasssossnimmsssssesssssastisssisssnssnnsssssassssssanss T 13
4.1 HOPPING CHANNEL CARRIER FREQUENCY CHARACTERISTICS @ FCC CFR 47, PARA 15.247(A)(1) &

N T 11 O SO R PSRt e o OO PR R 13
42  MAXIMUM PEAK OUTPUT POWER @ FCC 15.247(B) AND RF EXPOSURE LIMIT FCC 11310, 15
4.3 RF CONDUCTED EMISSIONS AT THE TRANSMITTER ANTENNA TERMINAL, FCC CFR 47, PARA. 15.247(C) ...... 20
4.4 TRANSMITTER RADIATED EMISSIONS @ 3 METERS, FCC CFR 47, PARA. 15.247(C), 15.209 & 15.205 ........... 24

5. EXHIBIT 5 - GENERAL TEST PROCEDURES.............. 37
5.1 ELECTRICAL FIELD RADIATED EMISSIONS MEASUREMENTS - GENERAL TESTMETHOD .......ociiiiniiinneee 37

6. EXHIBIT ¢ - INFORMATION RELATED TO EQUIPMENT UNDER TESTS v 40
6.1 FCC ID LABELING AND SKETCH OF FCC LABEL LOCATION ...ciiiiiiiimniminieiis e ssassan s s sncns s 40
6.2 PHOTOGRAPHS OF EQUIPMENT UNDER TEST 1euvevericrieirieimeerisirss st sra st sb s 40
6.3 SYSTEM BLOCK DIAGRAM(S) «.covtreeurrerisirimiecieteeeteeeisitianssrrarrssssss s st b s sa a0 40
6.4 SUHEMATIC DTAGRAMS ... ottieeiiesieresrnseiseessesss s sasbssabetaaamraresemasaamsnseesnns sk s e a R r s s E s s e nts s b e e b s s n btk aa e e r a0 40
6.5 USER’S MANUAL WITH “FCC INFORMATION TO USER STATEMENTS™ L...vviirrirencniiesimi i 40

I = ———

ULTRATECH GROUP OF LABS File #: MIC15-FTX
3000 Bristol Circle, Qakville, Ontario, Canada L6H 8G4 May 27, 1999
Tel. #: 905-829-1570, Fax. #: 905-828-8050, Email: vhk ultratech@sympatico.ca, Website: hitp:/fwww.ultratech-labs.com

. Accredited by 1Tl (UK) Competent Body, NVLAP (USA) Accreditation Body & ACAJAUSTEL (Austrafia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test results contained in this engineering fest report are traceable to National institute of Standards and Technology (NIST)




FCC PART 15, SUBPART ¢, SEC. 15.247 - FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS

Spread Spectrum Multiple Address Hadio Transcelver, MDS 24810

Page # 3
FCC ID: ESMDS24810

1. EXHIBIT 1 - SUMMARY OF TEST RESULTS & GENERAL STATEMENT

OF CERTIFICATION
FCC TEST REQUIREMENTS COMPLIANCE

PARAGRAPH. (YES/NG)
15.247(a)(1) & Hopping Channel Frequency Characteristics Yes
15.247(a)(1)(ii)
15.247(b)(2} & Peak Qutput Power and RF Exposure Limit Yes
1.1310
15.247(c) RF Conducted Spurious Emissions at the Transmitter Yes

Antenna Terminal

15.247(c), 15.209 & | Transmitter Radiated Emissions Yes

15.205

15.107

AC Power Conducted Emissions

Not applicable for DC
power supply

Note: The digital circuit portion of the EUT has been tested and verified to comply with FCC Part 15, Subpart
B, Class A Digital Devices, the associated Radio Receiver operating in 2400.64 —2472.24 MHz is
exempted from FCC authorization. The engineering test report can be provided upon FCC requests.

ULTRATECH GROUP OF LABS.

3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4
Tel. #: 905-828-1570, Fax. #: 905-829-8050, Email: vhk.ultratech @sympatico.ca, Website: hitp:/www.ultratech-labs.com

. Accredited by ITI (UK} Competent Body, NVLAP {USA) Accraditation Body & ACA/AUSTEL {Australia)

. Recognized/Listed by FCC (USA), Indusiry Canada (Canada)
. All test resuits contained in this engineering test report are traceable to National Inatitute of Standardg and Technology (NIST)
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May 27, 1999
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TESTIMONIAL AND STATEMENT OF CERTIFICATION

THIS IS TO CERTIFY:

1) THAT the application was prepared either by, or under the direct supervision of the
undersigned.

2} THAT the measurement data supplied with the application was taken under my
direction and supervision.

3) THAT the data was obtained on representative production units.

4) THAT, to the best of my knowledge and belief, the facts set forth in the application and
accompanying technical data are true and

Certitied by:

DATE: May 27, 1999
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2. EXHIBIT 2 - GENERAL INFORMATION

2.1 APPLICANT

ADAPTIVE BROADBAND
175 Science Parkway
Rochester, New York
USA, 14620

Applicant's Representative: Mr. Jacob Z. Schanker

2.2 MANUFACTURER

ADAPTIVE BROADBAND
175 Science Parkway
Rochester, New York
USA, 14620

2.3 DESCRIPTION OF EQUIPMENT UNDER TEST

PRODUCT NAME: Spread Spectrum Multipie Address Radio Transceiver
MODEL No: MDS 24810

SERIAL NUMBER: Pre-production

TYPE OF EQUIPMENT: Frequency Hopping Spread Spectrum Transmitters
OPERATING FREQ.: 2400.64 - 2472 .24 MHz

NUMBER OF HOPPING
FREQUENCY CHANNELS: 896

SEPERATION BETWEEN
HOPPING FREQUENCY

CHANNELS: 80 kHz

CHANNEL 20 dB BW: 69.1 kiHz

CHANNEL OCCUPANCY

TIME IN 30 SEC. PERIOD: 9.2 ms
.—_—'—__'-_-___—_—-——'_—“—'_——_—-——h_—.—_
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3000 Bristol Circle, Qakville, Ontaric, Canada L8H 6G4 May 27, 1989
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POWER RATING: 693.4 milli-W peak @ antenna terminal or 5046.3 mili-Watts
EIRP (with $2403BP antenna)

116 mili-Watts peak @ antenna terminal or 21.1 mili-Watts EIRP
(with PC2415N antenna)

18 mili-Watts peak @ antenna or 0.4 mili-Watts EIRP (with SPG-
36 antenna)

EMISSION
DESIGNATION: Frequency Hopping Spread Spectrum
DUTY CYCLE: Continuous
OSC. FREQUENCY(IES): 15t LO 2154.0 - 2237.5MHz, 2nd LO 235.3MHz
CPU SPEED: 16MHz
INPUT SUPPLY: 13.8 Vdc supply
ASSOCIATED DEVICES: 1. Cushcraft Omni-directional Vertical Antenna,
Mode! S24038P, Gain: 5.1 dBi
2. Cushcraft/Signals Yagi Antenna Model PC2415N,
Gain: 16.0 dBi
3. Phillips-Tech Electronics Grid Parabolic Antenna,
Model SPG-36, Gain: 24.0 dBi
FCC ID: ESMDS24810
INTERFACE PORTS: (1) Antenna (Type N Female Jack)

(2) DC Power
(3) Interface (female DB25)
(4) Diagnostics (RJ 11)

The above antennas shall be professionally installed by manufacturer or its professional technical service
contractor, and they shall be located at the location away from the users for RF safety purposes.

ULTRATECH GROUP OF LABS. "File #: MIC15-FTX

3000 Bristol Circle, Oakville, Ontarlo, Canada L6H 6G4 May 27, 1999
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2.4 RELATED SUBMITTAL(S)YGRANT

Not applicable.

2.5 TEST METHODOLOGY

These tests were conducted on a sample of the equipment for the purpose of certification compliance
with Code of Federal Regulations (CFR47-1991), Part 15, Subpart C, Para. 15.247, Frequency
Hopping Spread Spectrum Transmitters operating in the Frequency Band 2400.64-2472.24 MHz.

Radiated emissions measurements were conducted in accordance with American National Standards
Institute ANSI C63.4-1992 - American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 KHz to 40 GHz.

2.6 TEST FACILITY

Radiated Emissions were performed at the UltraTech’s 3-to-10 Meter Open Field Test Site (OFTS)
situated in the Town of Qakville, province of Ontario.

The above site have been calibrated in accordance with ANS| C863.4, and found to be in compliance
with the requirements of Sec. 2.948 of the FCC Rules. The descriptions and site measurement data of
the Oakville Open Field Test Site has been filed with FCC office {FCC File No.: 31040/SIT1300F2)
and Industry Canada office (Industry Canada File No.: IC2049). Last Date of Site Calibration: Sep. 20,
1998.

The above test site is also filed with Interference Technology International Ltd (IT1 - An EC Directive
on EMC).

2.7 UNITS OF MEASUREMENTS

Measurements of radiated emissions are reported in units of dB referenced to one microvolt per meter
[dB(uV)/m] at the distance specified in the report, wherever it is applicable.

ULTRATECH GROUP OF LABS File #: MIC15-FTX
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 27, 1999
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. Recognized/Listed by FCC (USA), Industry Canada (Canada)
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3. EXHIBIT 3 - SYSTEM TEST CONFIGURATION

3.1 BLOCK DIAGRAMS FOR CONDUCTED & RADIATED EMISSION
MEASUREMENTS '

13.8 V dc CABLE NON-SHIELDED

RJ 11 CABLE TO CONTRQOLLER

SHIELDED DB25 CABLE SHIELDED CO-AX!AL CABLE

ADAPTIVE BROADBAND
SPREAD SPECTRUM MULTIPLE ADDRESS
RADIO TRANSCEIVER
MODEL:; MDS 24810

ULTRATECH T T File #: MICI5-FTX
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 27, 1999
Tel. #: 805-829-1570, Fax, #: 905-829-8050, Email: vhkultratech @gympatico.ca, Wabaite: hitp:/www.ultratech-tabs.com :
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3.3 JUSTIFICATION

No deviation, in both conf.igUration and operation manners, different from normal operation
were required.

3.4 EUT OPERATING CONDITION

The transmitter was specially set to operate at lowest, middle and highest frequencies for testing.

3.5 SPECIAL ACCESSORIES

No special accessories were required.

3.6 EQUIPMENT MODIFICATIONS

To achieve compliance, the following change(s) were made by UltraTech's test house during
compliance testing:

Not required.

ULTRATECH GROUP OF LABS File #: MIC15-FTX
3000 Bristol Gircle, Oakville, Ontario, Canada L6H 6G4 May 27, 1899
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4. EXHIBIT 4 - TEST DATA

4.1 HOPPING CHANNEL CARRIER FREQUENCY CHARACTERISTICS @ FCC CFR 47,
PARA 15.247(A)(1) & (A)(1)(il)

PRODUCT NAME: Spread Spectrum Multiple Address Radio Transceiver,
Model No.: MDS 24810

FCC REQUIREMENTS:

@ FCC CFR 47, Para 15.247(a)(1):- Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater. The system shall hop to channel frequencies that are selected at the system
hopping rate from a pseudorandomly ordered list of hopping frequencies. Each frequency must be
used equally on the average by each transmitter. The system receivers shall have input bandwidths
that match the hopping channel bandwidths of their corresponding transmitters and shali shift
frequencies in synchronization with the transmitted signals.

@ FCC CFR 47, Para 15.247(a)(1)(ii):- Frequency hopping systems operating in the 2400-2483.5
MHz and 5725-5850 MHz bands shall use at least 75 hopping frequencies. The maximum 20 dB
bandwidth of the hopping channel is 1 MHz. The average time of occupancy on any frequency shall
not be greater than 0.4 seconds within a 30 second period.

CLIMATE CONDITION:

Standard Temperature and Humidity:

¢ Ambient temperature: 23 °C
» Relative humidity: 43 %

POWER INPUT:

13.8 VDC.

TEST EQUIPMENT:

*  Spectrum Analyzer, Advantest, Model R3271, 8/N: 15050203, 100 Hz to 32 GHz)

*  Microwave Amplifier, HP, Model 83017A, Frequency Range 1 to 26.5 GHz, 34-38 dBdB gain nominal,
* Log Periodic/Bow-Tie Antenna, Emco, Model 3143, SN 1029, 20 - 1000 MHz, @ 50 ohms.

¢ Horn Antenna, Emco, Model 3115, SN 9701-5061, Frequency Range: 1 - 18 GHz, @ 50 Ohms,

METHOD OF MEASUREMENTS:

The measurements under this section will be performed at 3 meter distance.

3000 Bristol Circle, Oakville, Ontarlo, Canada LEH 6G4 May 27, 1989
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: yhk.ultratech @ sympatico ca, Website: hitp:/fwww.ultratech-labs.com

. Accredited by ITi (UK) Competent Body, NVLAP (USA} Accreditation Body & ACA/AUSTEL {Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test resulis contained in this engineering test report are traceable to National Institute of Standardg and Tachnology (NIST)
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Spread Spectrum Multiple Address Radio Transceive

TEST RESULTS: Conforms.

r, MDS 24810

TEST PERSONNEL: Mr. Hung Trinh, EMI/RFI Technician

DATE: May 26, 1999

MEASUREMENT DATA:

Please refer of the attached plots for detailed measurements.

Page # 14
FCC ID: ESMDS524810

Test Description

FCC Specification

Measured Values

Comments

Channel Hopping

minimum of 25 kHz or

Occupancy

30 seconds period

period

. 20dB BW whichever is 80 kHz Pass
Frequency Separation greater,
Please refer to the
ggar}:elg:?#f;cy See Note (1). technical description Nil.
pping provided by applicant.
. 896 channels starting
E:rziig?eosppmg 75 minimum from 2400.64 MHz to Pass
q 2472.24 MHx
20 dB BW of the .
hopping channel 80 kHz maximum 69.1 kHz Pass
Average Time of 0.4 saconds max. within | 9.2 ms within 30 seconds Pass

Note (1):- The system shall hop to channel frequencies that are selec
pseudorandomly ordered list of hopping frequencies. Each fre
each transmitter. The system receivers shall have input band
bandwidths of their correspondin

transmitted signais

ULTRATECH GROUP

3000 Bristol Circle, Oakville, Ontario, Canada L6H §G4
Tel. #: 905-825-1570, Fax. #: 905-829-8050, Email: vhi ultratech @ sympatico.ca, Webaite: http:/fwww.ultratech-labs.com

. Accredited by IT] (UK) Competent Body, NVLAP

. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test results contained In this engineering test raport ars traceabls to National Institute of Standards arxd Technology (NIST)

(USA) Accreditation Body & ACA/AUSTEL {Australia)

ted at the system hopping rate from a
quency must be used equally on the average by
widths that match the hopping channel

g transmitters and shall shift frequencies in synchronization with the

File #: MIC15-FTX
May 27, 1998
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FCC PART 15, SUBPART C, SEC. 15.247 —- FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS Page # 15
Spread Spectrum Multiple Address Radio Transcelver, MOS 24810 FCC ID: ESMDS24810

4.2 MAXIMUM PEAK OUTPUT POWER @ FCC 15.247(B) AND RF EXPOSURE LIMIT
FCC 1.1310

PRODUCT NAME: Spread Spectrum Multipie Address Radio Transceiver,
Model No.: MDS 24810 .

FCC REQUIREMENTS: -
FCC 15.247(b):- Maximum peak output power of the transmitter shall not exceed 1 Watt. If the
antenna of directional gain greater than 6 dBi are used, the power shall be reduced by the amount in

dB that the directional gain of the antenna exceeds 6 dBi.

FCC 1.1310:- The criteria iisted in the following table shall be used to evaluate the environmental
impact of human exposure to radiofrequency (RF) radiation as specified in 1.1307(b).

LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

Frequency Range Electric Field Magnetic Field Power Density Average Time
{MHz) Strength (V/m) Strength (A/m) (mW/em?) (minutes)
(A) Limits for Occupational/Control Exposures
300-1500 /300 6
1500-100,000 5 6
(B} Limits for General Population/Uncontrolled Exposure
300-1500 F/1500 6
1500-100,000 1.0 30
F = Frequency in MHz
CLIMATE CONDITION:

Standard Temperature and Humidity:

* Ambient temperature: 23+3 °C
* Relative humidity: 50+5 %
¢ Atmospheric Pressure: 100+5 kPa

POWER INPUT:

13.8 VDC.

TEST EQUIPMENT:

¢ HP RF Peak Power Meter, Model 8300, S/N: 2131A00124, Measuring Freq. Range: 01 - 18 GHz, 50 Ohm IN.

s HP RF Peak Power Sensor, Model 8481A, S/N: 2551A01965, Measuring Freq. Range: 0.1 - 18 GHz, 50 Ohm IN/OUT

*  Spectrum Analyzer, Advantest, Model R3271, 5/N: 15050203, 100 Hz to 32 GHz)

* Microwave Amplifier, HP, Model 83017A, Frequency Range 1 to 26.5 GHz, 34-38 dBdB gain nominai,

*  Active Loop Antenna, Emco, Model 6507, SN 8906-1 167, Frequency Range 1 KHz - 30 MHz, @ 50 Ohms
* Log Periodic/Bow-Tie Antenna, Emco, Model 3143, SN 1029, 20 - 1000 MHz, @ 50 ohms.

* Horn Antenna, Emco, Model 3115, SN 9701-5061, Frequency Range: 1 - 18 GHz, @ 50 Ohms.

ULRATEC GF!OU OF 7 File #: MIC15-FTX
3000 Bristol Circle, Oakville, Ontarlo, Canada L6H 6G4 May 27, 1999
Tel. #: 905-829-1570, Fax. #: 905-820-8050, Email: vhi.ultiatech @ sympatico.ca, Website: hitp://www.uitratech-labs.com -

. Accredited by ITI (UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL {Australia)
. Recognized/LIsted by FCC (USA), Industry Canada (Canada)
. All test resulls contained in this engineering test report are traceable to National institute of Standards and Tachnology (NIST)
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Spread Spectrum Multiple Address Hadloranscalvr, MDS 24810 FCC ID: E5MDS24810

METHOD OF MEASUREMENTS:

FCC @ 1.1310 & OST Bulletin No. 65-October 1985

S = PG/4TIr* =EIRP/4IIr

Where: P: power input to the antenna in mW
EIRP: Equivalent (effective) isotropic radiated power.
S: power density mW/cm?
G: numeric gain of antenna relative to isotropic radiator

t: distance to centre of radiation in cm

FCC radio frequency exposure limits may be exceeded at distances closer than r ¢m from the antenna of this
device

I= \‘PGMI'IS

FCC radio frequency exposure limits may be exceeded at distances closer than r cm from the antenna of this

device
TEST ARRANGEMENT

20 dB PEAK POWER
TRANSMITTER ATTENUATOR METER

TEST RESULTS: Conforms.

TEST PERSONNEL: Mr. Hung Trinh, RFI/EMI Technician

DATE: May 26, 1999

ULTRATECH GROUP OF LABS File #: MIC15-FTX
3000 Bristo! Circle, Qakville, Ontario, Canada L6H 6G4 May 27, 1999
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vhk.ultratech @ sympatico.ca, Website: hitp:/fwww.ultratech-labs.com :

*  Accredited by IT) (UK) Competent Body, NVLAP {USA) Accreditation Body & ACAJAUSTEL (Australia)
. Recognizecd/Listed by FCC (USA), Industry Canada (Canada)
. All test results contained in this engineering test report are tracesble to National Institute of Standards and Technology (NIST)
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Spread Spectrum Multiple Address Radio Transceiver, MDS 24810

Page # 17
7 FCC ID: ESMDS24810

MEASUREMENT DATA:

PEAK POWER MEASUREMENT
Test Configuration #1: MDS 24810 with S24038P External Antenna

ANTENNA GAIN: 5.1 dBi typical or 3.2 numeric

DIRECT PEAK POWER MEASUREMENTS AT THE ANTENNA TERMINAL
WITH THE ANTENNA REPLACED BY A SMA CONNECTOR

MEASURED
PEAK
TRANSMITTER | FUNDAMENTAL TOTAL POWER PEAK
CHANNEL FREQUENCY DATA RATE / MODULATION POWER
OUTPUT (MHz) @ ANTENNA | | [ MIT (mW)
TERMINAL
(mW)
Binary CPFSK modulation with external
Lowest 2400.64 random data source @ 19.2 kbps 691.8 1000.0
. Binary CPFSK modulation with external
Middle 2442.00 random data source @ 19.2 kbps 635.3 1000.0
. Binary CPFSK modulation with external
Highest 247224 random data source @ 19.2 kbps 6934 1000.0

EFFECTIVE ISOTROPIC RADIATED POWER {EI RP) MEASURED AT 3 METER DISTANCE

(Substitution Method)
Fi ldng“. h EIRP . MIN%JIUM
Tx ield Strengt
Fggg%‘gggy‘ DATA RATE/ Antenna | Level @ 1 MHz PII?P;'EII: ALLOWABLE
(MHz) MODULATION Gain BW BW DISTANCE (r)
(Numeric) At3m (mW) FROM SKIN
(dBuV/m) (cm)
Binary CPFSK modulation with
2400.64 external random data source @ 32 136.31 4008.4 i7.9
19.2 kbps
Binary CPFSK modulation with
2442.00 external random data source @ 32 137.31 5046.3 20.0
' 19.2 kbps
Binary CPFSK modulation with
2472.24 external random data source @ 3.2 137.19 4908.8 19.8
19.2 kbps

Applicant shall apply for exemption of the S.A.R. tests with professional installation of the antenna in such a way that
the users will not have access close to the antenna.

Remarks;

{1) RF EXPOSURE DISTANCE LIMITS: r = (PG/4T1S)"? = (EIRP/ITS)Y?
S=1mW/cm®, G = 5.1 dBi

) File
3000 Bristol Circle, Qakville, Ontario, Canada L6H 6G4 May 27, 1998
Tol. #: 905-828-1570, Fax. #: 905-829-8050, Email: ¥hk.pitratech @ sympalico.ca, Wabaite: http//www.ultratech-labs.com

. Accredited by T (UK) Competant Body, NVLAP (USA} Accreditation Body & ACA/AUSTEL (Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
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Spread Spectrum Multiple Address Hadio Transcefve, MDS 4810 FCC ID: ESMDS24810

Test Configuration #2: MDS 24810 with PC2415N External Antenna
ANTENNA GAIN: 16.0 dBi typical or 39.8 numeric

DIRECT PEAK POWER MEASUREMENTS AT THE ANTENNA TERMINAL
WITH THE ANTENNA REPLACED BY A SMA CONNECTOR

MEASURED
PEAK
TRANSMITTER | FUNDAMENTAL TOTAL POWER PEAK
CHANNEL FREQUENCY DATA RATE / MODULATION POWER
OUTPUT (MHz) @ ANTENNA | 1 IMIT (mW)
TERMINAL m
(mW)
Binary CPFSK modulation with external
Lowest 2400.64 random data source @ 19.2 kbps 116 1000.0
. Binary CPFSK modulation with external
Middle 2442.00 random data source @ 19.2 kbps 7 1000.0
. Binary CPFSK modulation with external
Highest 247224 random data source @ 19.2 kbps 94 1000.0

EFFECTIVE ISOTROPIC RADIATED POWER (EIRP) MEASURED AT 3 METER DISTANCE

(Substitution Method)
T Max. EIRP MINIMUM
X .
Fgggg%‘ggg;“‘ DATA RATE/ Antenng | el STength | powkR | ALLOWABLE
(MHz) MODULATION Gain BW At3m Ina full BW | DISTANCE (r)
(Numeric) (mW) FROM SKIN
(dBuV/m) (em)
Binary CPFSK modulation with ‘ :
2400.64 external random data source @ 39.8 124.47 21.1 1.3
19.2 kbps
Binary CPFSK modulation with
2442.00 external random data source @ 39.8 123.38 16.4 1.1
19.2 kbps
Binary CPFSK modulation with
2472.24 external random data source @ 39.8 12247 133 1.0
19.2 kbps

Applicant shalt apply for exemption of the S.A.R. tests with professional installation of the antenna in such a way that
the users will not have access close to the antenna.

Remarks:

(1) RF EXPOSURE DISTANCE LIMITS: ¢ = (PG/4T1S)'? = (EIRP/4IIS)\2
$ = ImWiem?, G = 16 dBi

ULTRATECH GROUP OF LABS " File # MICI5.FTx
3000 Bristol Circle, Oakville, Ontario, Canada L&H 6G4 May 27, 1999
Tel. #: 805-829-1570, Fax. #: 905-829-8050, Emall: vhk.uliratech @ sympatico.ca, Website: http:/fwww.ultratech-labs.com .

. Accredited by ITI (UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL {Austraiia)
. Recognized/Listed by FCC {USA), Industry Canada (Canada)
. All test rasults contained in this engineering test report are traceabls to National institute of Standards and Technology (NIST)




FCC PART 15, SUBPART C, SEC. 15.247 —- FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS

Spread Spectrum Multiple Address Radio Transceiver, MDS 24810

Test Configuration #3: MDS 24810 with SPG-36 External Antenna

ANTENNA GAIN: 24.0 dBi typical or 251.2 numetic

DIRECT PEAK POWER MEASUREMENTS AT THE ANT ENNA TERMINAL
WITH THE ANTENNA REPLACED BY A SMA CONNECTOR

Page # 19

FCC ID: E5MDS24810

MEASURED
; PEAK
TRANSMITTER | FUNDAMENTAL TOTAL POWER PEAK
CHANNEL FREQUENCY DATA RATE / MODULATION POWER
OUTPUT (MHz) @ ANTENNA | 'MIT (mw)
TERMINAL
(mW)
Binary CPFSK modulation with external
Lowest 2400.64 random data source @ 19.2 kbps 18 1000.0
. Binary CPFSK modulation with external
Middle 2442.00 random data source @ 19.2 kbps 15 1000.0
. Binary CPFSK modulation with external
Highest 2472.24 random data source @ 19.2 kbps 14 1000.0

EFFECTIVE ISOTROPIC RADIATED POWER (EI RP) MEASURED AT 3 METER DISTANCE

(Substitution Method)
Max, (1)
Tx Field Strength EIRP MINIMUM
Fgﬁgg%’g:g?'“ DATA RATE/ Antenna | Level @ IMHz [ POWER | ALLOWABLE
(MHz) MODULATION Gain BW In a full BW ‘DISTANCE n
(Numeric) At3m (mW) FROM SKIN
(dBuV/m) {cm)
Binary CPFSK modulation with
2400.64 external random data source @ 251.2 114.34 03 . 0.2
19.2 kbps
Binary CPFSK modulation with
244200 - external random data source @ 251.2 114.56 0.3 0.2
19.2 kbps
Binary CPFSK modulation with
2472.24 external random data source @ 251.2 115.47 0.4 0.2
19.2 kbps

Applicant shall apply for exemption of the S.A R, tests with professional installation of the antenna in such a way that
the users will not have access close to the antenna.

Remarks:

(1) RF EXPOSURE DISTANCE LIMITS: r = (PG/4I1S)"? = (EIRP/4IIS)?
S = ImW/cm?, G = 24 dBi

ULTRATECH GROUP OF LABS File #: MIC15-FTX
3000 Bristol Circle, Oakvllle, Ontario, Canada L&H 6G4 May 27, 1989
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: yhic.ultratech @ sympatico ca, Website: http:/f/www.ultratech-labs.com

*  Accredited by ITI (UK) Competent Body, NVLAP (USA) Accreditation Body & ACAJAUSTEL (Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test rasults contained in this engineering test report ars traceable to National Institute of Standards and Technology (NIST)
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Spread Spectrum Multiple Address Radio Transceiver, MDS 24810 FCC ID: ESMDS24810

4.3 RF CONDUCTED EMISSIONS AT THE TRANSMITTER ANTENNA TERMINAL, FCC
CFR 47, PARA. 15.247(C)

PRODUCT NAME: Spread Spectrum Multiple Address Radio Transceiver,
Model No.: MDS 24810 .

FCC REQUIREMENTS: -

In any 100 KHz bandwidth outside the operating frequency band, the radio frequency power that is
produced by modulation products of the spreading sequence, the information sequence and the
carrier frequency shall be at least 20 dB below that in any 100 KHz bandwidth within the band that
contains the highest level of the desired power.

CLIMATE CONDITION:
Standard Temperature and Humidity:

* Ambient temperature: 23 °C
* Relative humnidity: 43 %

POWER INPUT:

13.8 VDC.

TEST EQUIPMENT:

* Spectrum Analyzer, Advantest, Model R3271, S/N: 15050203, 100 Hz to 32 GHz)

* Spectrum Analyzer, Hewlett Packard, Modef HP 8593EM, S/N: 3412A00103, 9 KHz - 26.5 GHz.
s Attenuators, 50 Ohm IN/OUT

* Microphase Highpass Filter, P/N: CR220HIB, S/N: 1301, Cut-off Freq. 1.8 GHz. (Optional)

METHOD OF MEASUREMENT:

A scan was made by using a spectrum analyzer with the detector function set to PEAK mode.
Set RBW = 100 KHz, VBW = 100 KHz.
FCC CFR 47, Para. 2.997 - Frequency spectrum to be investigated

The spectrum was investigated from the lowest radio generated in the equipment up to at least the
10" harmonic of the cartier frequency or to the highest frequency practicable in the present state of
the art of measuring techniques, whichever is lower. Particular attention shouid be paid to harmonics
and subharmonics of the carrier frequency. Radiation at the frequenciss of multiplier stages should be
checked. The amplitude of spurious emissions which are attenuated more than 20 dB below the
permissible value need not be reported.

ULTRATECH GROUP OF LABS File #: MIC15.FTX
3000 Bristel Circle, Oakville, Ontario, Canada L6H 6G4 May 27, 1999
Tel. #: 905-829-1570, Fax. #: 805-829-8050, Email: vhk ultratech @ svmpatico.ca, Website: http:/iwww.ultratech-labs.com

. Accredited by ITI (UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Austrafin)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. All test resuits contained in this engineering test report are traceable to National Institite of Standards and Technology (NIST)
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Spread Spectrum Multiple Address Radio Transcelve, MDS 210 FCC ID: ESMDS24810

FCC CFR 47, Para. 2.991 - Spurious Emissions at Antenna Terminal

The radio frequency voltage or powers generated within the equipment and appearing on a spurious
frequency shall be checked at the equipment output terminals when properly loaded with a suitable
artificial antenna. Curves or equivalent data shall show the magnitude of the harmonic and other
spurious emission that can be detected when the equipment is operated under the conditions
specified in 2.989 as appropriate. The magnitude of spurious emissions which are attenuated more
than 20 dB below the permissible value need rot be specified.

TEST ARRANGEMENT
2048 SPECTRUM
TRANSMITTER ATTENUATOR k - ANALYZER
|
HIGHPASS
FILTER

TEST RESULTS: Conforms.

YEST PERSONNEL: Mr. Hung Trinh, EMI/RFI Technician

DATE: May 26, 1999

ULTRATECH GROUP OF LABS File #: MIC15-FTX
3000 Bristol Circle, Oakville, Ontario, Canada L6H 6G4 May 27, 1999
Tel. #: 905-829-1570, Fax. #: 905-829-8050, Email: vbk ultratech @ sympatico.ca, Website: hitp://www.ultratech-labs.com .

. Accredited by ITI {UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia)
. Recognized/Listed by FCC (USA), Industry Canada (Canada)
. Al test results contained in this engineering test report are traceabls to National Institute of Standards and Technology (NIST)
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Spread Spectrum Multiple Address Radio Transceiver, MDS 24810 FCC ID: ESMDS24810

MEASUREMENT DATA

SPURIOUS & HARMONIC EMISSIONS
AT THE TRANSMITTER ANTENNA TERMINAL
=————=nnoIr IEn ANTENNA TERMINAL

TEST CONFIGURATION

* The transmitter was coupled to the Spectrum Analyzer through a 20 dB attenuator.

* The insertion loss between the transmitter output terminal and the spectrum analyzer was
measured to be 20 dB

* The channel frequencies were established on the extreme edges (both upper and lower) and
middle of the 2400.64-2472.24 MHz band at its ful] rated oulput power. The ernissions was
investigated up to the tenth harmonic of the fundamental emissions in each case. the measured
level of the carrier was recorded and compared fo the level of the emissions as required in Part

15.247(c)
Channel Frequency: 2400.64MHz Power Level in 100 KHz BW: 28.41dBm
Full Rated Power: 691.8 mW Limit = 28.41dBm - 20dB = 8.41dBm
F R’%&‘IJ{E;;’ CY | RFLEVEL @Bm) | wLovur (dBm) MARGIN (dB) PASS/ FAIL
2368.7 -35.13 8.41 -43.54 PASS
2385.0 -28.84 841 -37.25 PASS
2389.6 -38.75 8.41 -47.16 PASS
2449.6 -43.09 841 -51.50 PASS
24743.0 -28.31 8.41 -36.72 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to attached
plots for details

Channel Frequency: 2442 MHz Power Level in 100 KHz BW: 28.03dBm
Full Rated Power: 635.3 mW Limit = 28.03dBm ~ 20dB = 8.03dBm
¥ RFE%%";I;‘ CY | RFLEVEL @Bm) | wLivrT (dBm) MARGIN (dB) PASS/ FAIL

2362.1 4369 8.03 750.72 PASS
23784 40,03 8.03 38.06 PASS
24104 41.00 8.03 49,03 PASS
2426.7 3459 8.03 4262 PASS
2459.0 3953 803 47.56 PASS
24750 739.97 8.03 48.00 PASS
2507.0 4228 8.03 75031 PASS
24979.0 2838 803 3641 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to attached
lots for details

ULTRATECH GROUP OF ) _ File #: MIC15-FTX
3000 Bristol Circle, Qakviile, Ontario, Canada L6H 6G4 May 27, 1999
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Spread Spectrum Multiple Address Fiadio Trnscaver, MD 210 _ FCC ID: ESMDS24810

Channel Frequency: 2472.24 MHz Power Level in 100 KHz BW: 28.41dBm
Full Rated Power: 693.4 mW Limit = 28.41dBm - 20dB = 8.41dBm
F R‘?&‘Ij{? Y | RFLEVEL @Bm) | vLiviT (dBm) MARGIN (dB) PASS/ FAIL

2376.4 -43.84 841 -52.25 PASS
2408.7 -41.19 8.41 -49.60 PASS
2457.0 -42.59 841 -51.00 PASS
2505.3 -41.50 841 -49.91 PASS
2537.6 -42.53 841 -50.94 PASS
24679.0 -28.44 8.41 -36.85 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to attached

plots for details

ULTRATECH . T | T File # MICI5 FTX
3000 Bristol Circle, Oakville, Ontario, Canada L6H 5G4 May 27, 1999
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. Accredited by ITI {UK) Competent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL {Australia)
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FCC PART 15, SUBPART C, SEC. 15.247 - FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS
Spread Spectrum Mul

Page # 24

4.4 TRANSMITTER RADIATED EMISSIONS @ 3 METERS, FCC CFR 47, PARA.
15.247(C), 15.209 & 15.205

PRODUCT NAME: Spread Spectrum Multiple Address Radio Transceiver,

Model No.: MDS 24810
FCC REQUIREMENTS:

In any 100 KHz bandwidth outside the operating frequency band, the radio frequency power that is
produced by modulation products of the spreading sequence, the information sequence and the
carrier frequency shall be either at least 20 dB below that in any 100 KHz bandwidth within the band
that contains the highest level of the desired power or shall not exceed the general levels specified in
@ 15.209(a), which lesser attenuation.

All other emissions inside restricted bands specified in @ 15.205(a) shall not exceed the general

radiated emission limits specified in @ 15.209(a)

Remarks:

* Applies to harmonics/spurious emissions that fall in the restricted bands listed in Section 15.205,

The maximum permitted average field strength is listed in Section 15.209.
* @ FCC CFR 47, Para. 15.237(c) - The emission limits as specified above are based on

measurement instrument employin
peak emissions apply.

g an average detector. The provisions in @15.35 for limiting

FCC CFR 47, Part 15, Subpart C, Para. 1 5.205(a) - Restricted Frequency Bands

MHz MHz MHz GHz
0.090 - 0.110 162.0125 - 167.17 2310 - 2390 9.3-95
0.49 - 0.51 167.72 - 173.2 2483.5 - 2500 106 -12.7
2.1735 - 2.1905 240 - 285 2655 - 2900 13.25-13.4
8.362 - 8.366 322 - 335.4 3260 - 3267 14.47 - 14.5
13.36 - 13.41 399.9- 410 3332 - 3339 14.35-16.2
25.5 - 25.67 608 -614 3345.8 - 3358 17.7-21.4
37.5-38.25 960 - 1240 3600 - 4400 22.01-23.12
73-754 1300 - 1427 4500 - 5250 23.6-24.0
108-121.04 1435 - 1626.5 5350 - 5460 31.2-318
123-138 1660 - 1710 7250 - 7750 36.43 - 36.5
149.9 — 150.05 1718.8-1722.2 8025 - 8500 Above 38.6
156.7 — 156.9 2200 - 2300 9000 - 9200
FCC CFR 47, Part 15, Subpart C, Para. 15.209(a)
--_Field Strength Limits within Restricted Frequency Bands --
FREQUENCY ﬁ FIELD STRENGTH LIMITS DISTANCE
(MHz) {microvolts/m) (Meters)
0.009 - 0.490 2,400/ F (KHz) 300
0.490 - 1.705 24,000/ F (KHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3
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Spread Spectrum Multiple Address dlo Transceivr, MDS 2451 FCC ID: ESMDS24810

CLIMATE CONDITION:
Standard Temperature and Humidity: -

¢ Ambient temperature: 23 °C
¢ Relative humidity: 43 %

POWER INPUT:

13.8 VDC.

TEST EQUIPMENT:

Spectrum Analyzer, Advantest, Model R3271, $/N: 15050203, 100 Hz to 32 GHz)

Microwave Amplifier, HP, Model 83017A, Frequency Range 1 to 26.5 GHz, 34-38 dBdB gain nominal.
Active Loop Antenna, Emco, Model 6507, SN 8906-1167, Frequency Range ! KHz - 30 MHz, @ 50
Ohms

Log Periodic/Bow-Tie Antenna, Emco, Model 3143, SN 1029, 20 - 1000 MHz, @ 50 ohms.

Horn Antenna, Emco, Model 3115, SN 9701-5061, Frequency Range: 1 - 18 GHz, @ 50 Ohms.

Horn Antenna, Emco, Model 3160-09, 18-26.5GHz

Horn Antenna, Emco, Model 3160-09, 18-26.5GHz,

Horn Antenna, Emco, Model 3160-10, 26.5-40GHz

Mixer, Tektronix, P/N 118-0098-00, 18-26.5GHz

Mixer, Tektronix, P/N 119-0098-00, 26.5-40GHz

METHOD OF MEASUREMENTS:

Refer to ANSI 63.4-1992, Para. 8 for detailed radiated emissions measurement procedures.

Applies to harmonics/spurious that fall in the restricted bands listed in Section 15.205. the maximum
permitted average field strength is listed in Section 15.209. A Pre-Amp and highpass filter are used for
this measurement.

For measurement below 1 GHz, set RBW = 100 KHz, VBW > 100 KHz, SWEEP=AUTO.

For measurement above 1 GHz, set RBW = 1 MHz, VBW = 1 MHz (Peak) & VBW = 10 Hz (Average),
SWEEP=AUTO.

If the emission is pulsed, modified the unit for continuous operation, then use the settings above for
measurements, then correct the reading by subtracting the peak-average correction factor derived
from the appropriate duty cycle calculation. See Section 15.35(b) and (c).

FCC CFR 47, Para. 2.997 - Frequency spectrum to be investigated

The spectrum was investigated from the lowest radio generated in the equipment up to at least the
10" harmonic of the carrier frequency or to the highest frequency practicable in the present state of
the art of measuring techniques, whichever is lower. Particular attention should be paid to harmonics
and subharmonics of the carrier frequency. Radiation at the frequencies of multiplier stages should be
checked. The amplitude of spurious emissions which are attenuated more than 20 dB below the
permissible value need not be reported.
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Spread Spectrum Muitiple Address Fadio Transceiver, MDS 24810 FCC ID: E5MDS24810

FCC CFR 47, Para. 2.993 - Field Strength Spurious Emissions

(a) Measurements was made to detect spurious emissions radiated directly from the cabinet,
control circuits, power leads, or intermediate circuit elements under normal conditions of
installation and operation. Curves or equivalent data were supplied showing the magnitude of
each harmonic and other spurious emission. For this test, single sideband, independent
sideband, and controlled carrier transmitters shall be modulated under the conditions
specified in paragraph 2.989(c) as appropriate. For equipment operating on frequencies below
1 GHz, an Open Field Test is normally required, with the measuring instrument antenna
located in the far field at all test frequencies. In event it is either impractical or impossible to
make open field measurements {e.g. a broadcast transmitter installed in a building)
measurement will be accepted of the equipment as installed. Such measurements must be
accompanied by a description of the site where the measurements were made showing the
location of any possible source of reflections which might distort the field strength
measurements. Information submitted shall include the relative radiated power of each
spurious emission with the reference to the rated power output of the transmitter, assuming all
emissions are radiated from half-wave dipole antennas.

(b) Measurements specified in paragraph (a) of this section shall be made for the following
equipment: .

(1) Those in which the spurious emission are required to be 60 dB or more below
he mean power of the transmitter.

{2) All equipment operating on frequencies higher than 25 MHz ‘

(3) All equipment where the antenna is an integral part of, and attached directly to
the transmitter.

(4) Other types of equipment as required, when deemed necessary by the
commission. : '

TEST RESULTS: Conforms.

TEST PERSONNEL: Mr. Hung Trinh, EMI/RFI Technician

DATE: May 25, 1999
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Spread Spectrum Multiple Address Fadio Transceiver, MDS 24810 FCC ID: E5MDS24810

MEASUREMENT DATA

RADIATED EMISSIONS MEASUREMENTS @ 3 METERS

TEST CONFIGURATION

*  This lowest, middle and highest channels were established at its Jull rated outpur power. The emissions were
investigated from the lowest frequency generated by the transmitter up to the 10th harmonic of the
fundamental emissions in each case. the measured level of the carrier was recorded and compared to the
level of the emissions as required in Parts 15.247(c) o r 15,209(a) whichever was applicable.

®  For measuring radiated emissions at frequencies below | GHz, the Spectrum Analyzer was set as 100 KHz
RBW, VBW > RBW, SWEEP TIME: AUTO, PEAK DETECTOR.

o For measuring radiated emissions at frequencies above | GHy, the Spectrum Analyzer was set as | MHz
RBW, 1 MHz VBW, SWEEP TIME: AUTO for PEAK measurements and | MHz RBW, 10 Hz VBW, SWEEP
TIME: AUTO for AVERAGE measurements.

*  The following measurements were the worst cases when the radiating antenna was placed in both horizontal
and vertical polarization.

*  The following AVERAGE rf levels were obtained from either Peak or Average readings added by the duty
cycle correction factor. DUTY CYCLE FACTOR = Continuous

Test Configuration #1: MDS 24810 with S24038P External Antenna

CHANNEL FREQUENCY TESTED: 2400.64 MHz
FULL RATED POWER: 691.8 mW
RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAKLEVEL |AVGLEVEL| PLANE 15.209 '15.247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/m) (H/V) {dBuV/m) : (dBuV/m) (dB) FAIL
2400.64 136.3 - v - - - -
2400.64 120.9 - H - - - --
ag0l 28k [T s26 | a4 T v T 540 1163 | 98 I PASS
4801 .28** . 520 431 H 54,0 116.3 -10.9 PASS
7201.92 56.9 504 v 54.0 116.3 -65.9 PASS
7201.92 54.8 46.2 H 54.0 116.3 -70.1 PASS
No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

** Emission within the restricted band specified in @ 15.205(a)
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Spread Spectrum Multiple Address adio Transceiver, MDS 24810 FCC ID: ESMDS24810

Transmitter Radiated Emissions Measurements at 3 Meter OFTS
Adaptive Broadband, MDS 24810 with S24038P External Antenna
TRANSMIT Freq.: 2400.64 MHz
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FCC ID; E5MDS24810

Page # 29

CHANNEL FREQUENCY TESTED: 2442.00 MHz
FULL RATED POWER: 635.3 mW

RF RF - ANTENNA LIMIT LIMIT

FREQUENCY | PEAK LEVEL | AVG LEVEL PLANE 15.209 15.247 MARGIN PASS/
(MHz) {dBuV/m) (dBuV/m) H/V) (dBuV/m) (dBuV/m) (dB) FAIL

2442 .00 137.3 - v - - - -

2442.00 123.4 -- H - - - -
4884.00%* 530 44.3 \4 54.0 117.3 9.7 PASS
4884.00%* 523 42.1 H 540 117.3 -11.9 PASS
7326.00** 345 46.0 v 54.0 117.3 -8.0 PASS
7326.00%* 33.5 41.6 H 54.0 117.3 -124 PASS

No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details
** Emission within the restricted band specified in @ 15.205(a)

Transmitter Radiated Emissions Measurements at 3 Meter OFTS
Adaptive Broadband, MDS 24810 with $2403BP External Antenna
TRANSMIT Freq.: 2442.00 MHz
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Spread Spectrum Multiple Address Radio Trascelver, MDS 24810 FCC ID: ESMDS24810

CHANNEL FREQUENCY TESTED: 2472.24 MHz
FULL RATED POWER: 693.4 mW ‘
RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAKLEVEL |AVGLEVEL| PLANE 15.209 15.247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/m) (H/V) (dBuV/m) (dBuV/m) (dB) FAIL
2472.24 137.2 - v -- - - -
2472.24 1194 -- H - - - -
4944 48** 52.1 40.9 v 54,0 117.2 -13.1 PASS
4944 48** 51.6 394 H 540 117.2 -14.6 PASS
7416.72%* 56.0 46.9 v 54.0 117.2 -1.1 PASS
7416.72%* 55.5 449 H 54.0 117.2 9.1 PASS
No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

** Emission within the restricted band specified in @ 15.205(a)

Transmitter Radiated Emissions Measurements at 3 Meter OFTS
Adaptive Broadband, MDS 24810 with $2403BP External Antenna
TRANSMIT Freq.: 2472.24 MHz
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Spread Spectrum Multiple Address Radio Transceiver, MDS 24810

Page # 31
___FCC ID: ESMDS24810

Test Configuration #2: MDS 24810 with PC2415N External Antenna

CHANNEL FREQUENCY TESTED: 2400.64 MHz
FULL RATED POWER: 116 mW
RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAKLEVEL |AVGLEVEL| PLANE 15.209 15247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/m) Hwv) (dBuV/m) (dBuV/m) (dB) FAIL
2400.64 124.5 -- v - - - -
2400.64 111.3 - H - - - --
4801.28% | 507 39T v 540 1045 [ 42 PASS
4801.28** 510 40.6 H 54.0 104.5 -134 PASS
7201.92 55.0 46.8 v 54.0 104.5 -57.7 PASS
7201.92 53.5 42,6 H 54.0 104.5 -61.9 PASS
No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

** Emission within the restricted band specified in @ 1 5.205(a)

Transmitter Radiated Emissions Measurements at 3 Meter OFTS
Adaptive Broadband, MDS 24810 with PC2415N External Antenna
TRANSMIT Freq.: 2400.64 MHz
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Spread Spectrum Multiple Address Radio Transce, MDS 24810 FCC ID: ESMDS24810

CHANNEL FREQUENCY TESTED: 2442.00 MHz
FULL RATED POWER: 97 mW
RF RF ANTENNA | LIMIT LIMIT
FREQUENCY | PEAKLEVEL |AVGLEVEL| PLANE 15.209 15.247 MARGIN PASS/
(MHz) (dBuV/m) * (dBuV/m) (H/V) (dBuV/m) (dBuV/m) (dB) FAIL
2442.00 123.4 - v - - ) -
2442.00 111.3 - H -- - - -
4884.00% | 70k R R T'% R B v 540 T 1045 | las T PASS
4884.00%* 51.3 392 H 54.0 104.5 -14.8 PASS
T326.00%+* 53.8 40.8 v 54.0 104.5 -13.2 PASS
7326.00%* 535 42.5 H 54.0 104.5 -11.5 PASS
No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

** Emission within the restricted band specified in @ 15.205(a)

Transmitter Radiated Emissions Measurements at 3 Meter OFTS
Adaptive Broadband, MDS 24810 with PC2415N External Antenna
TRANSMIT Freq.: 2442.00 MHz '
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FCC PART 15, SUBPART C, SEC. 15.247 —- FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS - Page #33
Spread Spectrum Multiple Address Radic Transceiver, MDS 24810 _ _ _ FCC ID: ESMDS24810

CHANNEL FREQUENCY TESTED: 2472.24 MHz
FULL RATED POWER: 94 mW
RF RF ANTENNA | LIMIT LIMIT
FREQUENCY | PEAKLEVEL |AVGLEVEL| PLANE 15.209 15247 MARGIN PASS/
(MHz) {(dBuV/m) (dBuV/m) (H/V) (dBuV/m) (dBuV/m) (dB) FAIL
2472.24 122.5 - v -- -- - -
2472.24 109.7 - H - - - -
494448% T 506 [ 383 |7 v 540 | w2s s PASS
4944 48+ 50.9 39.5 H 54.0 102.5 -14.5 PASS
7416.72%* 54.7 42.8 v 54.0 102.5 -11.2 PASS
7416.72%* 53.8 42.0 H 54.0 102.5 -12.0 PASS
No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

** Emission within the restricted band specified in @ 15.205(a)

Transmitter Radiated Emissions Measurements at 3 Meter OFTS
Adaptive Broadband, MDS 24810 with PC2415N External Antenna '
TRANSMIT Freq.: 2472.24 MHz
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FCC PART 15, SUBPART C, SEC. 15.247 - FREGUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS Page # 34
Spread Spectrum Muitiple Address Radio Transceiver, MDS 24810 FCC ID: ESMDS24810

Test Configuration #3: MDS 24810 with SPG-36 External Antenna

CHANNEL FREQUENCY TESTED: 2400.64 MHz
FULL RATED POWER: 18 mW ‘
RF RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAKLEVEL |AVGLEVEL] PLANE 15,209 15.247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/m) (H/V) (dBuV/m) {d@BuV/m) (dB) FAIL
2400.64 114.3 - v -- - - -
2400.64 111.3 - H - - - -
BT T I R ST R B X T v L2V 943 | 142 T PASS*
4801.28 51.5 39.9 H 54,0 94,3 -14.1 PASS*
7201.92 57.7 50.7 \' 54,0 94.3 -43.6 PASS
7201.92 55.6 45.6 H 540 94.3 487 PASS
No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

** Emission within the restricted band specified in @ 15.205(&)

Transmitter Radiated Emissions Measurements at 3 Moter OFTS
Adaptive Broadband, MDS 24810 with SPG-36 External Antenna
TRANSMIT Freq.: 2400.64 MHz
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FCC PART 15, SUBPART C, SEC. 15.247 - FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS Page # 35
Spread Spectrum Multlple Address Fladlo Transcelvar, MDS 24810 FCC 10 E5MD524810

CHANNEL FREQUENCY TESTED: 2442.00 MHz
FULL RATED POWER: 15 mW
RF . RF ANTENNA LIMIT LIMIT
FREQUENCY | PEAKLEVEL [AVGLEVEL| PLANE | 15209 15.247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/m) (H/V) (dBuV/m) (dBuV/m) (dB) FAIL
2442.00 - 1146 ' \ 54.0 94.6 -94.6 PASS
2442.00 112.6 H 54.0 94.6 -94.6 PASS
aggacoer | 514 394 T \Z2N 540 | 946 | - 46 | PASS
4884 .00** 514 39.2 H 54.0 94.6 -14.8 PASS
7326.00%* 53.5 45.6 v 54.0 94.6 -8.4 PASS
7326.00** 54.4 437 H 54.0 94.6 -10.3 PASS
No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached plots for details

** Emission within the restricted band specified in @ 15.205(a)

Transmitter Radiated Emissions Measurements at 3 Meter OFTS
Adaptive Broadband, MDS 24810 with SPG-36 External Antenna
TRANSMIT Freq.: 2442.00 MHz
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Tx Frequency: _S¢ets2  MH2z

MICROWAVE DATA SYSTEMS INC.
2.4 GHz Frequency Hopping Spread Spectrum Transceiver.

Model: 24810 & [ | S2403BP Antenna [ ] PC-2415N Antenna [,}SPG-36 Antenna
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FCC PART 16, SUBPART C, SEC. 15.247 —- FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS Page # 36
Spread Spectrum Multiple Address Radio Transcelver,DS 24810 FCC 1D: ESMDS24810

CHANNEL FREQUENCY TESTED: 2472.24 MHz
FULL RATED POWER: 14 mW
FREQUENCY | PEAKLEVEL |AVGLEVEL| PLANE | 15209 15.247 MARGIN PASS/
(MHz) (dBuV/m) (dBuV/m) (H/V) (dBuV/m) (dBuV/m) (dB) FAIL
2472.24 115.5 ) v 54.0 955 95.5 PASS-
247224 113.7 H 54.0 95.5 95.5 PASS
4944480 T 507 | 33 [T v 540 | TTess T 147 PASS
4944 48** 51.7 393 H 54.0 95.5 - =147 PASS
7416.72%* 55.1 43.0 v 34.0 95.5 -11.0 PASS
7416.72%* 54.2 43.0 H 54.0 95.5 -11.0 PASS
No other significant emissions were found in the frequency range from 10 MHz to 25 GHz. Refer to
attached piots for details

** Emission within the restricted band specified in @ 15.205(a)

Transmitter Radiated Emissions Measurements at 3 Meter OFTS
Adaptive Broadband, MDS 24810 with SPG-36 External Antenna
TRANSMIT Freq.: 2472.24 MHz '
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Date: May_g2, 61999
Hung Trinh

Tested by:

MICROWAVE DATA SYSTEMS INC.

Model: 24810 & [ ] $2403BP Antenna [ ] PC-2415N Antenna } SPG-36 Antenna

Tx Frequency: Lalt 72, gy MHz

2.4 GHz Frequency Hopping Spread Spectrum Transceiver.
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FCC PART 15, SUBPART C, SEC. 15.247 - FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS - Page #37
Spread Spectrum Multiple Address Radio Transcelver, MDS 2481 FCC ID: ESMDS24810

5. EXHIBIT 5 - GENERAL TEST PROCEDURES

5.1 ELECTRICAL FIELD RADIATED EMISSIONS MEASUREMENTS - GENERAL TEST
METHOD .

» The radiated emission measurements were performed at the UltraTech’s 3 Meter Open Fieid Test Site
(OFTS) situated in the Town of Oakville, province of Ontario. The Attenuation Characteristics of OFTS
have been filed to FCC.

¢ Radiated emissions measurements were made using the following test instruments:

1) Calibrated EMCO active loop antenna in the frequency range from 10 KHz to 1 MHz
2) Calibrated EMCO biconilog antenna in the frequency range from 30 MHz to 2000 MHz.
3) Horn Antennas:
a) Horn Antenna, Emco, Model 3115, 1 — 18 GHz
b) Horn Antenna, Emco, Model 3160-09, 18-26.5GHz
c) Horn Antenna, Emco, Model 3160-10, 26.5-40GHz
d) Mixer, Tektronix, P/N 118-0098-00, 18-26.5GHz
e) Mixer, Tektronix, P/N 119-0098-00, 26.5-40GHz
4) Calibrated Advantest spectrum analyzer and pre-selector/pre-amplifier. In general, the spectrum
analyzer would be used as follows:

~  The rf electric field levels were measured with the spectrum analyzer set to PEAK detector (1
KHz RBW and 1 KHz VBW for frequency below 30 MHz, 100 KHz RBW and VBW > RBW for
Frequency below 1 GHz and 1 MHz RBW and 1 MHz VBW for frequency greater than 1
GHz). ' '

- . Itany rf emission was observed to be a broadband noise, the spectrum analyzer's CiSPR
QUASI-PEAK detector (120 KHz RBW and 1MHz VBW) was then set to measure the signal
level,

- It the signal being measured was narrowband and the ambient field was broadband, the
bandwidth of the spectrum analyzer was reduced.

¢ The EUT was set-up in its typical configuration and operated in its various modes as described in 3.2 of
the test report.

e The frequencies of emissions was first detected. Then the amplitude of the emissions was measured at
the specified measurement distance using required antenna height, polarization, and detector
characteristics.

¢ During this process, cables and peripheral devices wers manipulated within the range of likely
configuration.

» For each mode of operation required to be tested, the frequency spectrum was monitored. Variations in
antenna heights (from 1 meter to 4 meters above the ground plane), antenna polarization (horizontal plane
and vertical plane), cable placement and peripheral placement (each variable within bounds specified
elsewhere) were explored to produce the highest ampiitude signal relative to the limit.

Flie #: MIC15-FTX
3000 Bristol Circle, Oakville, Ontario, Canada LéH 6G4 May 27, 1999
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FCC PART 15, SUBPART C, SEC. 15.247 - FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS Page # 38
Spread Spectrum Multiple Address Radio Transceiver, MDS 24810 FCC ID: ESMDS24810

The maximum radiated emission for a given mode of operation was found by using the following step-by-step
procedure:

Step1: Monitor the frequency range of interest at a fixed antenna height and EUT azimuth.

Step2: Manipulate the system cables to produce highest amplitude signal relative to the limit. Note the
amplitude and frequency of the suspect signal.

Step3: Rotate the EUT 360 degrees to maximize the suspected highest amplitude signal. If the signal or
another at a different frequency is observed to exceed the previously noted highest amplitude
signal by 1 dB or more, go back to the azimuth and repeat Step 2. Otherwise, orient the EUT
azimuth to repeat the highest amplitude observation and proceed.

Stepd: Move the antenna over its full allowed range of travel (1 to 4 meters) to maximize the suspected
highest amplitude signal. If the signal or another at a different frequency is observed to exceed the
previously noted highest amplitude signai by 1 dB or more, return to Step 2 with the highest
amplitude observation and proceed.

Step5: Change the polarization of the antenna and repeat Step 2 through 4. Compare the resulting
suspected highest amplitude signal with that found for the other polarization. Select and note the
higher of the two signals. This signal is termed the highest observed signal with respect to the limit
for this EUT operational mode.

Step6. The effects of various modes of operation is examined. This is done by varying the equipment
modes as steps 2 through 5 are being performed.

Step7: After completing steps 1 through 6, record the final highest smission level, frequency, antenna
polarization and detector mode of the measuring instrument.

ULTRATECH GROUP OF LABS File #: MIC15-FTX
3000 Bristol Circle, Oakville, Ontario, Canada L6H 8G4 : May 27, 1999
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FCC PART 15, SUBPART C, SEC. 15.247 —- FREQUENCY HOPPING SPREAD SPECTRUM TRANSMITTERS Page # 39
Spread Spectrum Multiple Address Radio Transcelver, MDS 24810 FCC ID: E5MDS24810

Calculation of Field Strength:

The field strength is calculated by adding the calibrated antenna factor and cable factor, and subtracting the
Amplifier gain (if any) from the measured reading. The basic equation with a sample calculation is as follows:

|  FS=RA+AF+CF-AG 1
Where FS = Field Strength
RA = Receiver/Analyzer Reading
AF = Antenna Factor
CF = Cable Attenuation Factor
AG = Amplifier Gain

Example: If a receiver reading of 60.0 dBuV is obtained, the antenna factor of 7.0 dB/m and cable factor of
1.0 dB are added, and the amplifier gain of 30 dB is subtracted. The actual field strength will be:.

Field Level in dBuV/m =60 + 7.0 + 1.0 - 30 = 38.0 dBuV/m.
Field Level in uV/m = 10(38/20) = 79 43 uV/m.

Notes: The frequency and amplitude of at least six highest conducted emissions relative to the limit are
recorded unless such emissions are more than 20 dB below the limit. If less than six emissions are
within 20dB of the limit, the background or receiver noise level shall be reported at representative
frequencies.
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Spread Spectrum Multiple Adress Radio Transcer, MDS 210 7 FCC ID: ESMDS24810

6. EXHIBIT 6 - INFORMATION RELATED TO EQUIPMENT UNDER TESTS

6.1 FCC ID LABELING AND SKETCH OF FCC LABEL LOCATION

Refer to the attached sheets ‘

6.2 PHOTOGRAPHS OF EQUIPMENT UNDER TEST
Refer to the attached photographs

6.3 SYSTEM BLOCK DIAGRAM(S)
Refer to the attached sheets

6.4 SCHEMATIC DIAGRAMS
Refer to the attached sheets

6.5 USER’S MANUAL WITH “FCC INFORMATION TO USER STATEMENTS”

Refer to the attached Users’ manual

File #: MIC15-FTX
3000 Bristol Circle, Oakviile, Ontarlo, Canada L6H 6G4 : May 27, 1999
Tel. #: 805-829-1570, Fax, #: 905-829-8050, Email; vhk ultratech @ svmpatico ca, Website: hitp:/iwww.ultratech-labe.com

= Accredited by ITI (UK) Compstent Body, NVLAP (USA) Accreditation Body & ACA/AUSTEL (Australia)
. Recognized/Listed by FCC (USA), indusiry Canada {Canada) ’
. All test resuits contained in this angineering test report are traceable fo National institute of Standardg and Technology (NIST)



$2403BP

2400 MHz Antenna

SAFETY
The antenna has been designed to attach 1o and hang from standard
ceiling panel runners. To prevent personal injury or equipment
damage, the antenna mist be securely mounted per instructions.

LOCATION
The location of the antenna is important. Objects such as metal
columns, walls, etc. will reduce efficiency. Best performance is
achieved when fransmit and receive antennas are mounted at the
same height and in a dirett line of sight with no obstructions. If this
is not possible and reception is poor, it's a good idea to try a few
different mounting pesitions to optimize reception.

MOUNTING

The hose clamp and mounting bracket provided will accommodate
a1.25to02inch (3.2-5.1 cm) mast. A 1.5inch (3.8 cm) OD or larger
tubing mast should be used. Make sure that the mast doas not
extend above the metal base on the omni. If multiple antennas are
mounied on the same mast, it is important to place this antenna at
least 12 inches (30 cm) from the other to keep interaction 1o a
minimum.

CONNECTOR ATTACHMENT
This antenna has a pigtall feed with a female N-connactor which
provides great lexibility during installation. Dress the pigtail down
the mast and connect it to the feedline. Then weatherproof the
connectors and attach the pigtail and feediine to the mast with cable
ties or tape.

Model S52403BP
F

requency, MHz 2400-2500
Gain, dBd 3.0
Wind Surface Area, ft2 (m?2) 0.122 (0.011)
Wind Survivabitity, mph (kph) 125 (200)
Weight, ib (kg) 0.29 (0.64}
Height, in {cm) . 9(229)
Nominal Impedance, Ohms 50
VSWR 1.5:1 nominal
Power handling, Watt$ 50
Radiating Element Plated copper laminate
Enclosure Polycarbonate
Feed N

3* (7.6 cm) UltraLink pigtail

Mast top lower
than top of metal
omni base

"4
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Limited Warranty
Cushcraf Corporation, 48 Per Road, Manch . New Hampshire 03103, warrants
1o the oniginal consumer  purchasar for one year from date of purchase that sach Cushcmit
antanna is free of delacts in matatial of workmanship. If, in the judgement of Cushcratt,
ahy such antenna is defective, then Cushcraft will, at its option, fepair or replace the
anienna &t s sxpensa within thirty days of the dats the anienna i retlumed (at purchaser's
expense) io Cughcrafi or one of its authorized repressntatives. This warranty is in kieu of
all other expreased waranties. Any implisd wamranty is limitad in duration to one year,

Cushcrafi Cotporation shall not be lirble for any incidental or consequentiel damages
which may result from a defact. Some states do not aliow a limitation on how long an
imphied y lasts or exclusions or fimitations of incidenta or consequentiai 3
80 tha ahove Emitation and sxciusion may not apply 1o you. This wamanty gives you specific
legal rights, and you may alsp have other rights which vary from state 1o siate. This
warranty doss not axtend o any products which have been subject 1o misuse, neglect,
astident of improper installation. Any repairs or alterations outsice of the Cushoaf taciony
will nullity this warranty.

2 CUSHCRAFT

- COMMUNICATIONS ANTENNAS

P.O. BOX 4680, MANCHESTER, NH 03018 + Phona: 603-627-7877 » Fax: 603-627-1764
Web: hitp://www.cushcraft.com ¢ E-mail: hamsales @cushcraft.com
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Attachment

Yagi Antenna Data Sheet

Custom Antennas To Meet
Special Needs '

Whalever your connector of choice, it is likely that
Cushcrai/Signals can meet your needs. We siock
connectors lor most of the approved systems. Also,
if you require special lengths of cable or other
lo the antenna, please do not hesitate to contact us.
Cushcratt would fike to respond lo your need for new
antenna designs. If you have a Quantity requirement,

please let us know,
Check our specifications in the Yagi Sefector
Chart. Look over the features in the Features Box.
Then call your tavorite distributor or the factory for
immediate shipment or to ask any additional questions
you may have.
Spread
Yagi Spectrum SCADA
PC-8910N Yes No ' = 3
PC-504N Yes Yes o i l l -
PC-906N Yes No : ' e I PR
PC-9010N No Yes B T
PC-9013N Yes No PC904N .
PC2415N Yes No RN
E
NEW 2.4 GHz Yagi
For those long-range directional applications, i
. POag Cushcraft has designed the PC2415N Yagi. It
produces a gain of 13.9 dBd and can cunt-
ed in a number of ways. The model shown
ulilizes the flat plate design. Many others couid
be used. Cushcraft has the ability to modily this
model for OEM applications to fit your needs, it
The UV-stabitized }
A NATZ polycarbonate radome
gﬂ AN 5 ” shields the antenna
? bl A from the sun and all
* UV stable housing weather conditions.
* One piece copper radiating efement PC2415N
{ * Advanced microwave substrate
2 * Stainless steel hardware N\
" S LAl e * Pigtail mounted connector & \\\\\\\\ o
5 \ ﬁ&&‘\‘ 7, c;-_’c\
. - { .'qs,’.::{\\ /,/4.}\. \
i w p q‘!!;&.ﬂ.:' p L
w DATA YAG! SELECTOR CHART \\\\\\(\u\;ﬂ @gz@ﬁ}/}/}ﬂ/
g p
Bandwidth 151  Conn. Wi surt, \\\\\\:\‘:\‘3"4’1{ ﬁ"f%}/ A
Model Freq. Gain  No. FloB  -3dB Beamwidth Type Ara Wisurv.,  wiu Length Wi \\wgg ; -é%a,/«,;/ bl
MHz d8d Eiem  d8  E-Plane®  H-Plane' {Female)  t'{m"  mph(koh)  lce in fem) b, {| 55@?/
PCaJlON _ es6-0Mt: 11 10 20 40 45 N__ 03810035 125 (200) 100{161)_41-7/16 (105.2) 2,31 (1.04) ne = i
PCIOAN _ B96-5B0MHz 6 ] 12 70 100 N 0.1 {001) 125 (200} 100 (151} 13(33) 1.12 {50}
PCIOGN _ 896-940MHz 85 ¢ 18 S5 65 N 026 (0.024)  125(200}  100(16%) 24.34 {629) 162173
PCOOION  928060MHz 12 19 29 40 43 N__ 0380035 125(200) 100 (151) 417116 (105.2) 2,31 (1.04)
PCOOISN  002.928MH: 13 13 20 35 40 N 046(0.043 125 ¢200) 100(161) 53-1/2(1359) 3.12 (1.40) — ,
Common Specifications: Power handling - 200 Watts; Elements - 1 in, (63 cm) 606176 akeminum rod; Boom - 34 in (1.9 em) 606176 aluminum
channel; Mountling style - U-bolt; Maximum mast diameler - 2-18in (5.4 cm)
L - 1.
. POUISN  24256H 139 15 18 i} M N 04(04) 12502000 100{16%) 26 {66) <1{473)
i Power handling - S0Watis; Radiating element - copper; Enclosune materlal - UV stable polycarbonaie: Maximonm magt diameler - 2-18° 5.4 om)
' iils

o —




