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TRL TECHNOLOGIES, INC. FCC ID: OEUPA882M180WS2

ENG NEERI NG TEST REPORT NO. 22443

ADM NI STRATI VE DATA AND SUMVARY COF TESTS

DESCRI PTION OF TEST I TEM 180 Watt Anplifier for single channel
operation

MODEL NO A180320882B

SERI AL NO. None Assi gned

FCC | D: OEUPA882ML80OWS2

MANUFACTURER: TRL Technol ogi es, Inc.

APPLI CABLE SPECI FI CATI ONS: FCC Parts 2 and 22

QUANTI TY OF | TEMS TESTED: One (1)

TEST PERFORMED BY: ELI TE ELECTRONI C ENG NEERI NG COVPANY
Radi o Interference Consultants

Downers Grove, Illinois 60515

DATES TESTED: February 3, 2000

PERSONNEL ( OPERATORS, OBSERVERS, AND CO ORDI NATORS):
~ CUSTOVER: Hi ep Lam of TRL Technol ogi es was present for all
t esting.
ELI TE ELECTRONI C. Dani el E. Crowder

ELI TE JOB NO.: 28475
ABSTRACT: The Mbdel No. A180320882B, 180 Wwatt Anplifier conplies

with the occupied bandwidth and spurious radiated enissions
requirements in FCC PART 22. See test results and data pages for

nmore details.
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ENG NEERI NG TEST REPORT NO. 22443
MEASUREMENT OF RF | NTERFERENCE FROM

A MODEL NO. A180320882B 180 WATT AMPLI FI ER
1. 0 | NTRODUCTI ON

1.1 DESCRIPTION OF TEST ITEM This report present the results
of the radio interference neasurenents were perforned on a 180 Watt
Amplifier for single channel <cellular applications, Mdel No.
A180320882B, (hereinafter referred to as the test iten). No serial
nunber was assigned to the test item The tests were perforned for
TRL Technol ogi es of Hof fnman Estates, Illinois.

1.2 PURPCSE: The test series was perfornmed to determine if the
test item neets the occupied bandwidth and spurious radiated

em ssions requirenments of the FCC Part 22 for 869-894MHz Anplifiers.

1.3 DEVIATIONS, ADDITIONS AND EXCLUSIONS: There were no
devi ations, additions to, or exclusions fromthe test specification
during this test series.

1.4 APPLI CABLE DOCUMENTS: The foll ow ng docunents of the exact
i ssue designated formpart of this docunment to the extent specified

her ei n:

Federal Conmuni cati ons conmm ssion "Code of Feder al
Regul ations", Title 47, Part 22

Federal conmuni cati ons Commi ssion "Code of Federal
Regul ations", Title 47, Part 2

ANSI C63.4-1992, "Anerican National Standard for Methods
of Measurenent of Radi o-Noise Em ssions from Low Voltage

El ectrical and El ectronic Equi pnent in the Range of 9 kHz
to 40 GHz"

1.5 SUBCONTRACTOR | DENTIFICATION: This series of tests was
performed by the Elite El ectronic Engineering Conpany, radio
interference consultants of Downers G ove, Illinois.
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2.0 TEST I TEM SETUP AND OPERATI ON:

2.1 SETUP: The test item was powered with 26VDC from a power supply.
An input signal from a Hew ett Packard nobdel 8648C signal generator (used
in conjunction with a Hewlett Packard 8111A function generator) was fed
into an Ophir nodel GRF5064 RF power anplifier. The 15 Watt output of the
Oohir amplifier was used to drive the test item The level of the input
signal was adjusted until the power output was at the maxi mum | evel.

2.2 MODULATION: The test signal was frequency nodulated (FM with a
6.5 kHz audio tone at 12. OkHz deviation which is a typical nodulation for
869-894MHz radi o services.

2.3 FREQUENCY SELECTION: A single frequency in the center of the
frequency band was sel ect ed.

The specific test frequencies are designated as foll ows:

Modul ati on Frequency
Type (MHz)
FM 881.5

3.0 TEST EQUI PMENT:

A list of the test equi pnent used can be found on Table 1. All
equi prent was calibrated per the instruction manuals supplied by the
manuf act urer.

4.0 REQUI REMENTS, PROCEDURES AND RESULTS:

4.1 OCCUPI ED BANDW DTH MEASUREMENTS:
4. 1. 1 REQU REMENTS: In accordance w th Paragraph 22.917(b),

t he peak power of any em ssion shall be attenuated bel ow t he
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Unnodul ated carrier power(P)in accordance with the foll owi ng schedul e:

(1) On any frequency renoved fromthe carrier frequency by nore
than 20kHz but not nore than 45kHz: At |east 26 dB.

(2) On any frequency renoved fromthe carrier frequency by nore
than 45kHz, up to the first nmultiple of the carrier frequency:

at least 60dB or 43 + 10log (P) dB, whichever is the |esser
attenuation.

4. 1.2 PROCEDURES:
(a) The input signal was set to 881.5MHz. The input signal |evel

was adjusted to provide the nmaxinum |l evel at the test item output.

(b) The input signal was FM nodul at ed.

(c) A spectrum anal yzer was connected to the output of the test
item Wth a bandwidth of the spectrum analyzer set to 1kHz, the
output of the test itemwas nmeasured and recorded.

(d) The input signal from the driving anplifier was neasured
with the spectrum analyzer and recorded over the sane frequency
range.

4.1.3 RESULTS: The plots of the occupied bandw dth nmeasured wth
the FM nodulation of the carrier are presented on data pages 101
t hr ough 105.

The limts, shown on the plots, are referenced to the power
measured fromthe unnodul ated carrier.

As can be seen from the data, the test item output net the
occupi ed bandwi dth requirenents with the FM nodul ati on of the carrier.
The sideband em ssions neasured at the test item output were simlar
to the sideband em ssions neasured fromthe input signals.

4.2 FI ELD STRENGTH OF SPURI QUS EM SSI ONS:

4.2.1 REQUI REMENTS: | n accordance with Paragraph 22.917,
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on any frequency renpved from the assigned frequency by nobre than 250
percent of the authorized bandwi dth: by at least 43 + 10 log(P)dB. This
requi renent translates to a field strength limt of -13dBm (ERP). The
em ssions shall be nmeasured from 30vHz up to the 10th harmonic of the
fundanental frequency.
4.2.2 PROCEDURES:. The radiated tests were perfornmed in a 32ft.

x 20ft. x 18ft. hybrid ferrite-tile/anechoic absorber |ined test chanber.
Wth the exception of the floor, the reflective surfaces of the shiel ded
chanber are lined with ferrite tiles on the walls and ceiling. Anechoi ¢
absorber material is installed over the ferrite tile. The floor of the
chanmber is used as the ground plane. The chanber conplies with ANSI 63.4
and Cl SPR 16 requirenents for site attenuation

Prelimnary radiated neasurenents are perforned to determine the
frequenci es where the significant em ssions mght be found. Wth the test
item at one set position and the neasurenent antenna at a set height (i.e.
wi thout meximzing), the radiated emnissions were neasured using peak
detection. This data was then automatically plotted. The frequencies where
significant emission levels found were reneasured taking the extra pains
to maximze the emission |evels.

Measurenments were perfornmed with the input signal nodul ated.

(a) The test item was placed on a 0.8 neter high non-conductive
stand at a 3 neter test distance fromthe receive antenna.

(b) The input frequency was set to 881.5MHz with (CW no nodul ation
The |l evel was adjusted for 180 Watts output. The output was term nated in
50 OChm | oad. The nodul ati on was reappli ed.

(c) Prelimnary em ssion |evels were nmeasured over the frequency
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range from 30MHz to 9GHz. These prelimnary levels were then
pl otted. The readings were taken with a peak detector function. The
measur ement BWwas 100kHz up to 1GHZ and 1MHz up to 9GHz.

(d) Significant enissions were maxim zed at each frequency by
rotating the test item and adjusting the receive antenna hei ght and
pol ari zation. The maxi mum nmeter reading was recorded. Measurenent
BW was 1M1z for frequencies above 1GHz and 100kHz for frequencies
1GHz or less. Peak readings were recorded. No averagi ng nethods or
corrections were applied. As a nininum neasurenents were nade at
each harmonic of the transmt frequency up through the tenth
harmonic. |If no signal was detected above the noise floor, the
noi se | evel was recorded and noted as anbient.

4.2.3 RESULTS: The prelimnary plots are presented on
data pages 106 and 107. This data is only presented for a
reference, and is not wused as to determine conpliance. All
signi fi cant radiated enissions were subsequently reneasured
manual | y maxi m zing the |evel.

The final radiated levels are presented on data page 108. The
radi ated emnissions were neasured through the 10th harmonic. Field
strength levels are presented as equivalent radiated power from a
standard tuned di pol e.

The radi ated emi ssion levels for the harnonics were bel ow the
specification limt.

5. 0 CONCLUSI ON:

The Mddel No. A180320882B 180 Watt Anplifier for 869-894MHz,
complies with the OCccupied Bandwidth and the Field Strength of
Spurious Em ssions requirenments of the FCC Part 22 and 2.
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6. 0 CERTI FI CATI ON:

Elite Electronic Engineering Conpany certifies that the
information contained in this report was obtained under conditions
whi ch neet or exceed those specified in the test specification.

The data presented in this test report pertains to the test
item at the test date. Any electrical or mechanical nodification
made to the test item subsequent to the specified test date will
serve to invalidate the data and void this certification.

This report must not be used to claimproduct endorsenent by

NVLAP or any agency of the US Governnent.
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TABLE 1: TEST EQUIPMENT LIST

ELITE ELECTROWIC EWG. IMC. Page: 1
NN NI I S IS S S ST S S S ST S ST T SRR SRS TSI NS EEEEEEEEEET

Eq 1D Equipment Description Hanufacturer Hodel No. serial Mo. Fregquency Range Cal Date Cal Inv Due Date
Equipment Type: ACCESSORIES, MISCELLANEOUS
KZG0 ATTEMUATOR/SWITCH DRIVER  HEWLETT PACKARD 11713A JLION02T724 === 01729799 NFA
Equipment Type: AHPLIFIERS
APED PRE-AMPLIFIER HEWLETT PACKARD 84498 I008A00662  1-26.5GHZ 01731700 12 01s31/m
Equipment Type: ANTEMHAS
HTAD BILGG AHTEWHA CHASE EMC LTD. BILOG CBL&11 2057 L03-20H2 0410099 12 04710700
HWHO DOUBLE RIDGED WAWEGUIDE TENSOR 4105 2081 1-12.4GHZ 02 27/99 12 0af2avso0
Equipment Type: ATTENUATORS
TIES 100B, 25W ATTEWUATOR WEIWSCHEL 46-10-34 BGEI4T2 DC-1BGHE 11726099 12 11,724,400
Tém1 2008, 25W ATTEWUATOR WEIWSCHEL 46-20-43 AVSEYS DC-1BGHE 03/09/99 12 0309400
TTAD 30DB, 500 ATTEMUATOR BIRD ELECTROMIC B325 21468 DC-1000HHZ 02,1599 12 09415400
Equipment Type: CONTROLLERS
CODZ COMPUTER HEWLETT PACKARD D&1TIA#ABA  US&1634645  --- HSA
CMAD MULTI-DEVICE COMTROLLER EMCOH 2090 f701-1213 === HSA
Equipment Type: RECEIVERS
RACT SPECTRUM AMALYZER HEWLETT PACEARD B5660B IL0TADB3ET  T00HZ-22GHZ m19500 12 o019
RACC RF PRESELECTOR HEWLETT PACEARD 8556854 2ELBA0OS0T  20HZ-2GHI 0110/00 12 011001
RAFS QUASIPEAK ADAPTER HEWLETT PACEARD 856504 3303A01775 0.01=1000MHZ 0119700 12 D1/19m
Equipment Type: TEST CHAMBERS (EMI)
RM17 3M AHWECHOIC CHAMBER MEETS EMC TEST SYSTEM 3M ANECHOIC JOMHZ - 1BGHE 03730799 12 03/30,00

Cal. Interval: Listed in Months 1/0: Initial Only  HfA: Wot Applicable
Hote 1: For the purpose of this test, the equipment wes calibrated over the specified frequency range, pulse rate, or
modulation prier to the test or menitored by & calibrated instrument.
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