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1.0    ABSTRACT

This test report details the results of a type acceptance measurement program performed on a Model
FFPA8689-60 Feed-Forward Linear Power Amplifier, Serial No. 7879. Measurements performed
included (A) three-signal intermodulation distortion measurements; (B) harmonic and spurious emissions
both conducted through the antenna port and radiated from the case and cabling; (C) comparison of
amplifier output and amplifier input for distortion; and (D) IEEE C95.1-1991 for safety levels with
respect to human exposure to radio frequency fields measurements. The results of each measurement
indicated that the test item met the requirements of each specification.

Test data pertinent to this program will remain on file at Dayton T. Brown, Inc. for 90 days.

The test results recorded in this report relate only to those items tested.

This test report shall not be reproduced, except in full, without the written approval of Dayton T. Brown,
Inc.
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2.0    REFERENCES

(a) Customer Purchase Order No.: 51872

(b) Dayton T. Brown, Inc. Job No.: 400208-00-000

(c) Specifications: FCC Rules and Regulations, Part 2

FCC Rules and Regulations, Part 22

IEEE C95.1-1991 IEEE Standards for Safety Levels with Respect to
Human Exposure to Radio Frequency Electromagnetic Fields

Verbal Instructions on Three-Signal Intermodulation Distortion
Measurement Supplied to Dayton T. Brown, Inc. by FCC Engineer Mr.
Frank Coprich
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3.0    ADMINISTRATIVE INFORMATION

Customer: Microwave Power Devices
49 Wireless Blvd
Hauppauge, NY  11788

Test Item: Feed-Forward Linear Power Amplifier

Model No.: FFPA8689-60

Serial No.: 7879

FCC ID: MCDFFPA8689-60

Test Start Date: 25 August 1997

Test Completion Date: 7 October 1998

Disposition of Test Item: Returned to Microwave Power Devices on 7 October 1998.

Customer Representatives Present During Portions of Test:

Name Affiliation

Mr. P. Madigan Microwave Power Devices
Mr. P. Polite Microwave Power Devices
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Test Equipment List



   EQUIPMENT SERIAL CALIBRATION
TEST ITEM MANUFACTURER DTB NO. CHARACTERISTIC MODEL   NO.    DUE DATE  

Test equipment utilized for the program reported herein was within its assigned interval of calibration.
Details are on file at Dayton T. Brown, Inc. and will be made available upon request.
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Acceptance Spectrum Hewlett-Packard Rental 9 kHz - 26.5 GHz 8563E 3425A- 8/8/99
Measurements Analyzer 02523 A/N 295239A

Acceptance Signal Rhode & Schwartz Customer 300 kHz - 3.3 GHz SM1Q03 DE21299 -
Measurements Generator Equip

Acceptance Double Ridge Electro- 27-41 200 - 2000 MHz 3106 2036 8/6/00
Measurements Waveguide Mechanics Co.

Antenna

Acceptance Double Ridge Electro- 27-55 1.0 - 18 GHz 3115 2072 10/18/98
Measurements Waveguide Mechanics Co.

Antenna

Acceptance Attenuator Weinschel 56-8 DC - 18 GHz 46-20-34 BD0648 4/18/99
Measurements 506, 25 Watts, 20 dB

Acceptance Attenuator Weinschel 56-26 DC - 18 GHz 46-20-34 AV0525 9/27/98
Measurements Engineering 506, 25 Watts, 20 dB

Acceptance Coaxial Dual Amplifier 56-31 0.01 - 220 MHz DC2000 14259 8/15/99
Measurements Directional Research Corp. 506, 2500 Watts, 50 dB

Coupler

Acceptance Coupler Narda Microwave 65-8 225 - 460 MHz 3000-30 41072 7/18/99
Measurements Coaxial Directional Coupling, 30 dB

Acceptance Attenuator Pasternak 65-115 DC - 2.0 GHz, PE-7021-6 - 1/31/99
Measurements 506, 100 Watt, 6 dB

Acceptance Coaxial Narda Microwave 65-130 460 - 950 MHz 3001-30 20163 10/18/98
Measurements Directional Coupler 506, 30 dB

Acceptance Coaxial Narda Microwave 65-136 4.0 - 10.0 GHz 3004-30 40282 3/28/99
Measurements Directional Coupler 506, 30 dB



   EQUIPMENT SERIAL CALIBRATION
TEST ITEM MANUFACTURER DTB NO. CHARACTERISTIC MODEL   NO.    DUE DATE  

Test equipment utilized for the program reported herein was within its assigned interval of calibration.
Details are on file at Dayton T. Brown, Inc. and will be made available upon request.
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Acceptance Coaxial Bird Electronic 65-179 DC - 1.00 GHz 8201 8813 2/29/00
Measurements Resistor Corporation 506, 500 Watts

Acceptance Coupler Narda Microwave 65-197 2 - 4 GHz 3003-10 21025 4/25/99
Measurements Coaxial Directional 506, 10 dB

Acceptance Plotter Hewlett-Packard 65-205-1 HPIB & Serial 7550A 2848A- -
Measurements A & B Size Interface 22163

Acceptance Coupler Narda Microwave 65-209 920 - 2200 MHz 3042B-30 10996 12/27/98
Measurements Coaxial Directional 506, 30 dB

Acceptance Spectrum Hewlett-Packard 65-247 10 kHz - 26.5 GHz 8563A 3220A 11/8/98
Measurements Analyzer 01924

Acceptance Wooden Lufkin 68-841 Centimeter 7112 - 5/2/99
Measurements 1 Meter Rule and Inches
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Information as Required in Paragraph 2.983 of FCC Part 2
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2.983 (a) NAME OF APPLICANT
MPD Technologies, Inc.
49 Wireless Blvd
Hauppauge, NY  11788-3935

2.983 (b) IDENTIFICATION OF EQUIPMENT
Feed-Forward Linear Power Amplifier, Model FFPA8689-60, Serial No. 7879
Part No. DB054500, FCC ID: MCDFFPA8689-60 

2.983 (c) QUANTITY PRODUCTION
Quantity production is planned.

2.983 (d) TECHNICAL DESCRIPTION OF EQUIPMENT
The FFPA8689-60 is a single-channel linear power amplifier designed for cellular base
station application. It is entirely solid-state and powered by an external 27 VDC power
supply. A complete technical description is provided in the Installation, Operation, and
Instruction Manual (Enclosure 2) and Detailed Circuit Diagrams (Enclosure 3).

2.983 (d1) TYPES OF EMISSION
The emissions designators are TBD.

2.983 (d2) FREQUENCY RANGE
869 - 894 MHz

2.983 (d3) RANGE OF OPERATING POWER
The amplifier has a fixed gain of 60 ± 0.25 dB. The output power is dependent on the
applied input power. Under normal operating conditions, the maximum average output
power of 60 watts is not exceeded. The amplifier dynamic range is 20 dB.

2.983 (d4) MAXIMUM POWER RATING
The maximum RF output power rating is 60 watts average.

2.983 (d5) DC VOLTAGE & CURRENT OF FINAL TRANSISTOR STAGE
Four devices in parallel, each draws 5 amps at 27 volts.

2.983 (d6) FUNCTION OF ACTIVE DEVICES
Refer to Enclosures 3 and 4.

2.983 (d7) COMPLETE CIRCUIT DIAGRAMS
Refer to Enclosure 4.

2.983 (d8) INSTRUCTION BOOKS
Refer to Enclosure 3.
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2.983 (d9) TUNE-UP PROCEDURE
The unit is aligned to specification after manufacture at the factory. There are no user
adjustments or tune-up procedures.

2.983 (d10) DESCRIPTION OF FREQUENCY DETERMINING/STABILIZING CIRCUITS AND
DEVICES
The power amplifier does not affect the frequency characteristics of the signals that it
amplifies.

2.983 (d11) DESCRIPTION OF CIRCUITS SUPPRESSING SPURIOUS & LIMITING POWER
The unit is a solid-state linear power amplifier; no special or unusual circuitry is utilized
to suppress spurious or limit power. 

2.983 (d12) DESCRIPTION OF DIGITAL MODULATION METHODS USED
The power amplifier does not modulate the external signals applied to it.

2.983 (e) TEST AND MEASUREMENT DATA
All required test data is provided in Enclosures 6, 7, 8, and 9.

2.983 (f) PHOTOGRAPH/DRAWING OF EQUIPMENT IDENTIFICATION PLATE/LABEL
Refer to Enclosure 5. 

2.983 (g) PHOTOGRAPHS/DRAWINGS OF EQUIPMENT
Refer to Enclosure 5.

2.983 (h) ENCODER DEVICES
Not applicable.

2.983 (i) EQUIPMENT FOR USE IN AMATEUR RADIO/RF POWER AMPLIFIER KIT
Not applicable. The equipment is not available as a kit. The equipment is not intended for
amateur radio service.

2.983 (j) AM BROADCAST STEREOPHONIC EXCITER-GENERATOR
Not applicable.
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Equipment and Equipment Identification Label Photographs



MPD TECHNOLOGIES, INC. Model FFPA8689-60

PUBS/JM/868960R1.DOC-980903 24
© 1998 - MPD TECHNOLOGIES, INC.

Figure 5, Model FFPA 8689-60
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MPD TECHNOLOGIES, INC. Model FFPA8689-60
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© 1998 - MPD TECHNOLOGIES, INC.

Figure 6, Back View FFPA 8689-60
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MPD TECHNOLOGIES, INC. Model FFPA8689-60
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Figure 7, Side View1 of FFPA 8689-60
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MPD TECHNOLOGIES, INC. Model FFPA8689-60
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© 1998 - MPD TECHNOLOGIES, INC.

Figure 8, Side View2 FFPA 8689-60
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Results of Three-Signal Intermodulation Distortion Measurement
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THREE-SIGNAL INTERMODULATION DISTORTION MEASUREMENT

Test Procedure

Three signals at 869.010 MHz, 869.040 MHz and 894.000 MHz, respectively, with AMPS modulation
were applied to the input of the amplifier at a level which produced individual amplifier outputs of 38.5
dBm at 869.010 MHz, 37.0 dBm at 869.040 MHz, and 42.5 dBm at 894.000 MHz. Frequencies 869.010
MHz and 869.040 MHz are at the low end of the amplifiers bandpass and frequency 894.000 MHz is at
the high end of the amplifiers bandpass. The output of the amplifier was analyzed from 30 MHz to 1 GHz
using a spectrum analyzer to measure any out-of-band intermodulation products that exceed -23 dBm
or a delta of 60 dB minimum between the individual in band outputs and any out-of-band products.

Test Results

No out of band intermodulation distortion products that exceeded -23 dBm or the delta of 60 dB
minimum were found between 30 MHz and 1 GHz.. See the enclosed spectrum analyzer plots for more
specific test results.
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Conducted and Radiated Spurious and
Harmonic Emission Measurements
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CONDUCTED AND RADIATED SPURIOUS AND 
HARMONIC EMISSION MEASUREMENTS

Test Procedure

With the amplifier output set to 47.83 dBm at 881.35 MHz into a 50-ohm load, conducted spurious and
harmonic emissions were measured at its output connector between 850 MHz and 10 GHz.

With the amplifier output set to 47.83 dBm at 881.75 MHz into a 50-ohm load, radiated spurious and
harmonic emissions from its case and cabling were measured between 1 GHz and 10 GHz.

Test Results

All measurements of conducted and radiated spurious and harmonic emissions were greater than 60.83
dB below the fundamental frequency output of the amplifier. See the data sheets for more detailed
measurement information.
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Comparison of Amplifier Output to Amplifier Input for Distortion



98-0737 Enc 8 Pg 1

COMPARISON OF AMPLIFIER OUTPUT TO AMPLIFIER INPUT FOR DISTORTION

Test Procedure

A CW signal was applied to the input of the amplifier at 880.99 MHz with sufficient level to produce
46.83 dBm of amplifier output into a 50-ohm load.  The input signal and the output signal were both
analyzed with a spectrum analyzer to detect distortion products produced by the amplifier.

The CW input signal was then frequency modulated with a 1-kHz tone to a deviation level of 5 kHz. The
input signal and the output signal were both analyzed with a spectrum analyzer to detect distortion
products produced by the amplifier.

A CDMA signal was applied to the input of the amplifier at 880.99 MHz with sufficient level to produce
30 dBm of amplifier output into a 50-ohm load.  The input signal and the output signal were both
analyzed with a spectrum analyzer to detect distortion products produced by the amplifier.

A TDMA signal was applied to the input of the amplifier at 880.99 MHz with sufficient level to produce
30 dBm of amplifier output into a 50-ohm load.  The input signal and the output signal were both
analyzed with a spectrum analyzer to detect distortion products produced by the amplifier.

A 2FSK signal was applied to the input of the amplifier at 880.99 MHz with sufficient level to produce
30 dBm of amplifier output into a 50-ohm load.  The input signal and the output signal were both
analyzed with a spectrum analyzer to detect distortion products produced by the amplifier.

 An AMPS signal was applied to the input of the amplifier at 894.0 MHz with sufficient level to produce
42.5 dBm of amplifier output into a 50-ohm load.  The input signal and the output signal were both
analyzed with a spectrum analyzer to detect distortion products produced by the amplifier.

Test Results

No significant amplifier distortion was detected using either the CW, Frequency Modulated, CDMA,
TDMA,  2FSK, or AMPS  input signal.  See the following graphs for more detailed test results.
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Results of IEEE C95.1-1991 Measurement
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IEEE C95.1 1-1991 MEASUREMENT

Test Procedure

With an 881 MHz signal applied to the amplifier, a radiated emission measurement was performed at a
distance of 1 meter to determine if electromagnetic radiation from its enclosure and cabling exceed a safe
maximum level of 63 V/m.

Test Results

Maximum electromagnetic radiation measured 0.025 V/m at a distance of 1 meter.
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Physical Inspection Forms
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A2LA Scope of Accreditation
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