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ADMINISTRATIVE DATA

Certifications and Qualifications

I certify that the tests performed in order to
obtain the technical data presented 1in this
application were performed by DNB ENGINEERING,
INC. Also, based on the results of the enclosed
data, I have concluded that the equipment tested
meetg or exceeds the reguirements of the Rules and
Regulations governing this application.

Measurement Repeatability Information

The test data presented in this report has bkeen
acquired using the guidelines set forth in FCC
Part 2.981 through 2.1005, Part 22, and Part S0.
The test results presented in this document are
valid only for the equipment identified herein
under the test conditions described. Repeatability
of these test results will only be achieved with
identical measurement conditions. These conditions
include the same test distance, EUT height,
measurement site characteristics, and the same EUT
and system components. The system must have the
same interconnecting cables arranged in identical
placement to that shown in the setup photog, with
the system and/or EUT functioning in the identical
mode of operation (i.e. software and so on) as on
the date of the test. Any deviation from the test
conditions and environment on the date of test may
result in measurement repeatability difficulties.

All changes made to the EUT during the course of
testing as identified in this report must De
incorporated in the EUT or identical models to
ensure compliance with the FCC regulations.

n Broaddus Par. 1.1
ger, Test Department

DNB ENGINEERING, INC.
Phene # (714) 870-7781
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2.983(a) Request For Type Acceptance

Name of Applicant: TPL Communications
3370 San Fernando Rd. # 206
Los Angeles, CA 90065

Applicant is: _X  Manufacturer
——_ Vendor
_ Licensee
Prospective Licensee

_ Other

Name of Manufacturer: TPL Communications

2.983 (b) Equipment Description

The EUT is an RF Power Amplifier.
Part Number: PA6-1EE-LMS

FCC TD: BED6-1EE-L

2.983 (c) Anticipated Production Quantity

OCne Unit

X  Multiple Units
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.983(d) Technical Description

See the Service Manual Included in Appendix B
herein for the complete description.

.983(d) (1) Type(s) of Emissions

F3E

.983(d) (2} Frequency Range

450 - 470 MH=z

.983(d) (3) Operating Power Level

100 Watts

100 mW Input Power
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2.983(4d) (4) Maximum Power Allowed in Applicable Part(s) of the Rules
Rules Part Maximum Power (Watts)
Part 22 500 Watts
Part 950 500 Watts
2.983(d) (5) Final RF Amplifier Input Power
Measurement 450 MHz 460 MH=z 470 MHz
Driver Voltage 10V 7.8V 8.0V
Final Voltage 13.8 V 13.7 V 13.7 V
A Current 2.0 A 1.6 A 1.6 A
B Current l6.6 A 15.6 A 15.1 A
Total Current 18.6 A 17.2 A 16.7 A

2.983(d) (&) Function of all Active Circuit Devices

Please refer to Appendix B.
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2.983(d) (7) Circuit Diagram

Refer to Figure in Appendix B.

2.983(d;} (8) Instruction Book(s)

See Appendix B

2.983(d) (9) Tune-Up Procedure

Refer to Appendix B.
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Circuit Diagram
2.983(d) (7)

SEE FIGURE IN APPENDIX B
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HP 6524
TEST
OSCILLATOR

8662A SIGNAL

GENERATOR
IFI
AMPLIFIER
718
50 OHM DIRECTIONAL
LCAD COUPLEK

.01-2.5G 40dB
2-9 GHz 30dB
ATTENUATOR

NOTCH
FILTER

SPECTRUM
ANALYZER
85668

FIGURE 2. BLOCK DIAGRAM.
{POWER INPUT/OUTPUT TESTS)
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2.983 {e) Test Data

Refer to 2.983{e) {1} through 2.983(e) (7)

2.983(e) (1) Measurement of RF Power Qutput per 2.985

Definition: For RF Power Amplifiers.

Test Method: See Figure 2.
Qutput power is measured across a precision 50 ohm
load with a wide-band sampling RF voltmeter.

Tegst Results:

POWER CUTPUT

Freguency Nominal 85% 115%
Voltage Voltage Voltage
115 VAC §7.75 VDC 132.25 VDC
450 MHz 100.0 W 100.0 W 100.0 W
460 MH=z 100.0 W 100.0 W 100.0 W
470 MHz 100.0 W 100.0 W 100.0 W
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2.983(e) (2) Measurement of Modulation Characteristics per
2.987(b)(1)

This EUT is a power amplifier and contains no
circuitry to modify the RF signal provided by the
driver except to raise the power level.
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2.983 (e} (3} Measurement of Occupied Bandwith per 2.989

Definitcion: Cccupied bandwith, that is the
frequency bandwith such that, below its lower and
above its upper frequency limits, the mean power
radiated by a given emission.

Test Method: Connect the eguipment per Figure 3.

Measurements were made with the modulating signal
at 2.5 kHz with 5 kHz of FM deviation.

Test Results: See Plots following Figure 3.

The center freguency of the signal did not shift
with modulation. The spectrum bandwith was well
within the limits specified in the FCC regulations

10
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HF 652A
TEST
OSCILLATOR

8662A SIGNAL

GENERATOR
IFI
AMPLIFIER
778
50 OHM DIRECTIONAL
LOAD COUPLER

.01-2.5G 40dB
2-9 GHz 30dB
ATTENUATOR

SPECTRUM
ANALYZER
B566B

FIGURE 3. BLOCK DIAGRAM.
(OCCUPIED BANDWITH)
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2.983(e) (4) Measurement of Antenna Conducted Spurious
Emissions Per 2.991

Definition: Conducted Spurious Emissions are
emissions at the antenna terminals on a frequency
or freguencies which are outside an cccupied band
sufficient to ensure transmission of information
of required quality for the class of communication
desired. The reduction in the level of these
spurious emissions will not affect the quality of
the information being transmitted.

conducted spurious emissions shall be attenuated
below the maximum level of the carrier frequency
in accordance with the following formula:

Spurious attenuation in dB = 43 + 10 logyg Po

Where ps = output in watts

43 + 10 logqq (100)

63.0 dB

Test Method: Per EIA RS 152-B, Paragraph 4.

Connect the equipment as shown in FIGURE 4.

Adjust the audic osciilator so that the frequency
deviation of the transmitter is 5 kHz at a
modulation frequency of 2.5 kHz. Adjust the
spectrum analyzer to display the modulated
carrier.

Scan the frequency spectrum from the lowest radio
frequency generated in the eguipment through the
10th harmonic of the carrier freguency.

Teast Results: See Plots Following Figure 4.

All spuirious antenna conducted emissions are
below the FCC specifications.
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HP 652A
TEST
OSCILLATCR
SIGNAL GEN. IFI LOW PASS
HPF 8662A AMPLIFIER FILTER EUT
I
DIRECTIONAL
COUPLER
l
RF POWER
WATTMETER
50 OHM
LOAD
FIGURE 4. BLOCK DIAGRAM.

(SPURIOQUS EMISSIONS TEST)
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2.983(e) (5} Measurement of Radiated Spurious Emissions Per 2.993

Definition: Emissions from the equipment when
connected into a non-radiating lcad on a frequency
or frequencies which are cutside an occupied band
sufficient to ensure transmissicn o©of information
of required quality for the class of
communications desired. The reduction in the level
of these spuricus emissions will not effect the
gquality of the information being transmitted.

Test Method: Per EIA RS 152-B.

Connect the equipment and follow the procedure
described 1in paragraph 2.2.1.1 and paragraph 5.0.
Measure the amplitude of each spuriocus radiated
gignal thrcocugh the 10th harmonic. The level in
dBuvV/m is calculated on the following page. The
spurious signals are then measured on the 3 meter
range.

Pc Watts
Spurious attenuation dB = 10 log

Calc spurious pwr

Test Results: See TABLE T.

All Radiated gpuirious emissions are below the FCC
specifications.
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SPURIOQUS RADIATED SIGNAL MEASUREMENTS

{(Ref: Part 2, Subpart J, 2.9%1 & 2.993)

Cate

£-26-7%

zor s ﬂm’)é [E‘;r&

Part Nc. ?/46 -J/EE'-LVM/G

Serial No.

Pass Zg Fail

Operating Power

(at Fregq. %

/0 M%

Operating Mode

Test Engineerg&gmﬁﬁ&mi—

FREQUENCY TUNED TO §4QO

/

MH=z
ANT FREQ SPECTRUM ANT. CABLE AMP FUND SPUR
POL | MHz | RERLIZER | EReEyT | Mam | e STRENGTH | cAman
dBpV/m dBnV/m IER
{dBc)

H 4 /4743

(197 | J5¢ | ZF7 |23 |22 77T / 16.2
g0 L7z 757 136 1o 756 |\ 10
\ 5% 1137 2gs |4l | [ 1903 ) 2
\ X0 | 3 295 |43 7.0 |/ 2,3
| leno lez2.2 1225 |49 724 \ 24.9
| Bzo | ted | zo 1Y (75 274
| s 1599 lzzo0 Loz || leas 4.3
"l 525 735 |77 || 1657 | | 197
J/ dg |sen Iszs 143 |V Jees | 2.4

Fundamental Field Strength (V/m) = 1/3 {Ro x Pc ’

Ro = Amplifier Output Impedance (Ohms)

Po = Amplifier Output Power

(Watts)

Conversion From V/m to dBuvV/m = (Vv/m) 199 x 20

36
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SPURIOUS RADIATED SIGNAL MEASUREMENTS

(Ref: Part 2, Subpart J, 2.991 & 2.983}

Date 2’" 26"‘(%

Pass Z

Fail

BUT oot V&\NUjk:

A
v/

Operating Power /OOL/J SN

(at Freq. ﬁ)

ot vo DGV EE-LmS

Cperating Mode 651_, J

Serial No.

Test Engineer?)@\}}aw\ 75,7 DAPOS
/

SREQUENCY TUNED TO fﬂﬁé} MHz
ANT FREQ SPECTRUM ANT . CABLE AMP FUND SPUR
POL | Mz | RNRLYAER | FACEOR | & | T STeNGTH | CARR-
dBuv/m | dBuV/m IER
(dBc)
1460 15743
| 1920 1 761 237 |17 |22 | 804 / 610
a0 | lzsa 136 (30 [a2 | ) 20,7
g [ a7 ees [ 90 [ [7zs | 701
\|z300| 494 2945 | 5.2 | 742 / 32
2o Ll eas |59 [ [ lops || 20
220 | 637 | 310 | b4 7/ |\ 1.5
w0 | 404 | mmzzp| 7.2 we |\ %,
dup 1596|336 | 17 w05 || 20,4
|0 [521 (555 |25 6%7 { 12.7
Fundamental Field Strength (V/m) = 1/3 (Ro x po)
Ro = Amplifier Output Impedance {Ohms)
Po = Amplifier Output Power (Watts)
conversion From V/m to dBuv/m = (V/m)109 x 20
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2.983 (e) (6) Measurement of Frequency Stability Per 2,995

The EUT 1is a powery amplifier and contains no
circuitry for generating or stabilizing the RF

signal. The driver will be responsible for this
task.

2.983(e) (7) Frequency Spectrum to be Investigated per 2.997

The frequency was searched from the lowest radio
frequency generated in the equipment through the
10th harmonic cf the carrier frequency.
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FCC ID: Label

RF POWER AMPLIFIER

MCDEL NO. MODE FREQ
VOLTAGE INPUT PWR QUTPUT PHWR
FCC ID: BBD6-1EE-L SERTAL NO

NOTE :
Label will be constructed of 0.02 inch aluminum as
shown on the equipment with permanent adhegive.

All information on the label will be etched or
stamped. Both methods will exceed the expected
lifetime of the equipment.

The label will be large enough to allow all
information to be legible.
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2.983 (g) Photographs and/or drawings showing equipment
construction techniques.

Note: The Main Circuilt Board shown in these photos
has no components on the reverse side.

Photo 1 Main Circuit Board (Overall View)

Photo 2 Main Circuit Board (View A)

Photo 3 Main Circuit Board (View B}

Photo 4 External Front View

Photo 5 External Side (3/4) View

Photo 6 External Rear View

Photo 7 Additional Component Photo

Photo 8 Additional Component Photo

Photo 9 Additional Component Photo
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2.983 (1}
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Description and Test Data For Encoding Device(s)

This section deoes not apply.

Type acceptance Data For an External Power
Amplifier Used In Amateur Radio Service - Part 97

This section does not apply
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APPENDIX A
TEST EQUIPMENT
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DNB ENGINEERING,
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FCC ID: BBD6-1EE-L

INC.

EMC TEST EQUIPMENT

MANUFACTURER

Hewlett
Hewlett
Hewlett
Hewlett
Hewlett
Hewlett
Hewlett
Hewlett
Hewlett
Hewlett
Hewlett
Hewlett

Folarad

Telonics

Wiltron

Hewlett

Hewlett

Hewlett

Hewlett

Hewlett

Hewlett

Hewlett

Packard
Packard
Packard
Packard
Packard
Packard
Packard
Packard
Packard
Packard
Packard

Packard

Packard
Packard
Packard
Packard
Packard
Packard

Packard

DESCRIP

TION

Spectrum Analyzer
Spectrum Analyzer
Quasi Peak Adapter
Computer/Controller

Fregquency Counter

Printer
Counter
Plotter

Plotter

Frequency Synthesizer

Sweep M
Plug-in

Signal
3.7 to

Sweep G
Sweep G
Signal
Signal
Signal
Signal
Signal
Signal

Signal

Plug-in

ain Frame

2-22 GHz

Generator
8.4 (GHz

enerator

enerator

Generator

Generator

Generator

Generator

Generator

Generator

Generator

A2

MODEL
8566R
8568B
85650A
9825T
5245L
9876A
5253B
9872C
7470A
9662A
8620C

26290B

1107E
4053A
6653A
614A
6168
618B
620B
6264
628A

8654A
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Solar

Solar

Sclar

Sclar

Sclar

Mini

Mini

Mini

Mini

Mini

ENI

ENI

Hewlett Packard

Hewlett Packard

IFI

Narda
Eaton
ENI
ENT

Avant

Hewlett Packard

DNB ENGINEERING,

27 February 1998
FCC ID: BBD6-1EE-L

INC.

EMC TEST EQUIPMENT

Circuits
Circuits
Circuits
Circuits

Circuits

ek

Tenney

Coupling Network
LISN (5 ph)

LISN (50 uh)

High Pass Filter
High Pags Filter
Amplifier Wide Band
Amplifier Wide Band
Amplifier Wide Band
Amplifier Wide Band
Amplifier Wide Band
Amplifier

Amplifier
Preamplifier
Preamplifier

1 kHz - 200 MH=z
Amplifier (15 Watt)

400 W 50Q Load

WBA 500 - 1000 MH=z
WBA 250 KHz - 150 MHz
WBA 1.5 - 500 MH=z

Low Noise Amplifier
6-12.4 GHz

500 MHz Digitizing
Oscilloscope

Temperature Chamber

Ad

7835-896
6338-5
6338-57
7205-.35
7205-2.4
ZHL42
ZHL-1042J
ZHL32A
ZHL-14
ZHL2-8
51CL
350L
11875A

834 9A

5300L
3'76NM
15100B
3100LA

5501

AFT12635

54111D

THir



Hewlett

Hewlett
Hewlett
Hewlett
Hewlett

Hewlett

Avantest

Hewlett

Hewlett

Hewlett

Hewlett

Hewlett

DNB ENGINEERING,
EMC TEST EQUIPMENT

Packard

Packard
Packard
Packard
Packard

Packard

Packard
Packard
Packard
Packard

Packard

Tektronix

John Fluke

LeCroy

Biddle
Hewlett

Topaz

ENI

Singer

Stoddart

Packard

(5}

(4)

5 Hz - 200 MHz Network

Analyzer

Fregquency Doubler
Harmonic Mixers
Harmonic Mixers
Computer/Controller
Computer/Controller
Spectrum Analyzer
Spectrum Analyzer
Spectrum Analyzer
Pulse Generator
Pulsge Generator
Pulse Generator
Oscilloscope

High Voltage power
Supply

Digital Storage Scope

{125 MHz)
Micro Ohm Meter
Pulse Modulator

Ultra Isclation

Transformer (2.5 kVA)

Ultra Isolation

Transformer (2.5 KkVA)

Current Probe

Current Probe

A5
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INC.

3577A

11721A

115970A

11970K

9836

9826

TR4131E

8558B

8554L

2124

214A

215A

453A

408A

9400

247800

11720A

0211T215R

91002-22

91550-2

91550-1
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DNB ENGINEERING, INC.

EMC TEST EQUIPMENT

Hewlett Packard

Dual Directiocnal

Coupler 778D
Narda Dual Directicnal

Coupler 3022
Narda Directional Coupler 3045C-20
Narda Directional Coupler 3003-20
Narda Directional Coupler 3002-10
Narda Directional Coupler 23964
Narda (2) Directional Coupler 22355
Narda Power Divider 4326-2
Narda Power Divider 4035C
Narda Power Divider 4033C
Englemann Power Divider PSK-210
Bird 500 Load 10 W 50's B0-53
Stoddart 50Q Load 20514
Micro Lab 50Q Load TE-5MN
Tekscan 50Q Attenuator Kit FP-50
Tenuline 50Q 100 W 20 dB

Attenuator 8343-200
Micro Lab 50 40 dB Attenuator AD-40N
Hughes 20 Watt TWT L Band 1277H04
Hughes 20 Watt TWT C Band 1277H04
Hughes 10 Watt TWT S Band 1177H
Hughes 10 X/Ku Band 1177H
IFI 2kW cw 1 kHz - 200 MHz

Wide Band Power Amp 410ULP

DNB Engineering EMP Pin/Wire Test Set 844

A6




DNB ENGINEERING,
EMC TEST EQUIPMENT

MANUFACTURER

AIL (3)

EMCO

EMCO

EMCO

Eaton

Eaton (2]
Ailtech

Singer
Electro-Metrics
Electro-Metrics
Electro-Metrics
Electro-Metrics
Electro-Metrics

Electro-Metrics

EMCO
Electro-Metrics
Alpha

Alpha

Alpha

Solar

Electro-Metrics

ANTENNAS

DESCRIPTION

Dipole

Biconical

Log Periodic
Parallel Element
Vertical Rod
Vertical Rod
Loop

Loop

Biconical
Conical Leg Spiral
Loop

Loop

Broadband Dipole

Turnable Dipcle

Double Ridge Guide
Vertical Rod
Standard Gain Horn
Standard Gain Horn
Standard Gain Horn
Loop Antenna

E Field SensorHormn

A7
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INC.

MODEL

DM105A-T1,
T2, & T3

3108
3146
3107
74607-1
75492-1
54608-1
LP-105 ASC
BIA-25
LCA-25
ALP-10
ARL-25
DBA-25

TA-25,
25-1,

& 25-2
311525
RVR-25

K861

AB61

Kvgel

7429-1

EFP-25



