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1.0

FCC ID: BBD8-1ED

ADMINISTRATIVE DATA

1.1

Certifications and Qualifications

1.2

| certify that DNB Engineering, Inc conducted the tests performed in order to
obtain the technical data presented in this application. Also, based on the results
of the enclosed data, | have concluded that the equipment tested meets or exceeds
the requirements of the Rules and Regulations governing this application.

Measurement Repeatability Information

The test data presented in this report has been acquired using the guidelines set
forth in FCC Part 2.1031 through 2.1057, and Part 90. 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
System Components. The system must have the same Interconnecting Cables
arranged in identical placement to that in the test set-up, 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 the environment on
the date of the test may result in measurement repeatability difficulties.

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

e B

C. L. Paynelll (Para.1.1)
Manager, Commercial Products.
DNB Engineering, Inc.

Tel. (909) 637-2630

Fax (909) 637-2704

E-mail Les@dnbenginc.com




FCC ID: BBD8-1ED

2.1033 (C) (1) Application for Certification

Name of Applicant: TPL Communications
3370 San Fernando Road, Suite 206
LosAngeles, Ca 90065

FRN: 0008271447
Applicant is: X Manufacturer
Vendor
Licensee
Prospective Licensee
Other
Name of Manufacturer TPL Communications
Description: RF Power Amplifier
Part Number: PA8-1ED
Anticipated Production Quantity: Multiple Units
Applicable FCC Parts:. 90
FCC ID No: BBD8-1ED
FCC Emissions Designator: F3E
Frequency Range: 800-960 MHz

Rated Output Power: 60-80W



FCC ID: BBD8-1ED

2.1033 (C) (2)  FCC Identifier

FCC ID: BBD8-1ED



FCC ID: BBD8-1ED

2.1033(C) (4) Type of Emission

N/A (FM Modulation)

Emisson Designator: F3E
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FCC ID: BBD8-1ED

2.1033 (C) (5) Frequency Range

800-960MHz (Factory set for 860MHz)
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FCC ID: BBD8-1ED

2.1033 (C) (6) Operating Power

60-80 Watts

23



FCC ID: BBD8-1ED

2.1033 (C) (7) Maximum Power Allowed in Applicable Part(s) of the Rules

RULES PART MAXIMUM POWER (WATTYS)

Part 90.205(q) 9
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FCC ID: BBD8-1ED

2.1033 (C) (11) Equipment ldentification Plate

RF POWER AMPLIFIER
MODEL NO MODE m FRED MHZ

I.Immr,-rm meut PR e outeutr PuRE
TR W e208-1ED TN 1000 |

TPL COMMUMICATIONS 3370 San Fernando Rd., Los Angeles, CA 90065 USA

NOTES.
Labe will be constructed of 0.02 inch aluminum as shown on the equipment with

permanent adhesive.

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

Thelabe will be large enough to alow all information to be legible.
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FCC ID: BBD8-1ED

2.1033 (C) (12) Equipment Photographs - Internal

Photo 1 Detail View — Internal — Component Side of PCB - Closeup
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FCC ID: BBD8-1ED

2.1033 (C) (12) Equipment Photographs - Internal

Photo 2 Detail View — Internal — Component Side of PCB
Note bottom of pcb is mounted directly to heatsink.
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FCC ID: BBD8-1ED

2.1033 (C) (12) Equipment Photographs - External

Photo 5 Detail View — External — Front
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FCC ID: BBD8-1ED

2.1033 (C) (12) Equipment Photographs - External

Photo 6 Detail View — External — Left Side

18004F
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FCC ID: BBD8-1ED

2.1033 (C) (12) Equipment Photographs - External

Photo 7 Detail View — External - Rear




FCC ID: BBD8-1ED

2.1033 (C) (12) Equipment Photographs - External

Photo 8 Detail View — External — Right Side
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FCC ID: BBD8-1ED

2.1033 (C) (12) Equipment Photographs - External

Photo 9 Detail View — External - Top
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FCC ID: BBD8-1ED

2.1033 (C) (12) Equipment Photographs - External

Photo 10 Detail View — External - Bottom

*III.J--‘J: kll’.iil.

JH004F
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FCC ID: BBD8-1ED

2.1033 (C) (13) Digital Modulation Techniques

Not Applicable
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FCC ID: BBD8-1ED

2.1033 (c) (14) Test Data

Refer to 2.1046 through 2.1057
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FCC ID: BBD8-1ED

2.1033 (c) (14) FIGURE 1: Block Diagram

SIGNAL GENERATOR HP 7470A
MARCONI 2024 PLOTTER
RF AMPLIFIER HP 85668
IFl 5500 SPECTRUM
ANALYZER
40 dB ATTEN.
INMET
18N50W — 40 dB
EUT 50
RF POWER AMP HP 778P 21dB OHM
DUAL DIRECTIONAL COUPLER LOAD
50 OHM
TERMALINE
DC POWER
SUPPLY
13.8VvDC
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FCC ID: BBD8-1ED

2.1033 (c) (14) Photograph of Test Set Up
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FCC ID: BBD8-1ED

2.1046 Measurement of RF Power Output

Definition: For RF Amplifiers.

Test Method: See FIGURE 1.

Output Power is measured across a precison 50 ohm load with a
Spectrum Analyzer. For the power measurement, CW

(no modulation) is used.

Test Results:

POWER OUTPUT MEASURED AT NOMINAL VOLTAGE WAS:

Frequency (MHz) Power (dBm) Power (W

860 47.7 58.88
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FCC ID: BBD8-1ED

QN3

5969 Robinson Avenue
Riverside, CA 92503
(909) 637-2630
FAX (909) 637-2704

Output Power

DNB Job Number: 38004 Date.  August 7, 2003 Conformance
Customer: TPL Communications Standards
Model Number: PA8-1ED | Serial Number: 1000
Description: RF Amplifier [X] FCC Part 15
[X] FCC Part 90
Fiad i BALA1ED VN PRd-1 2D
OUTPUT POWER . EUT MR BS59. 998 4 MHz
I.CF REF {d% .3 dBm ATTEM 182 dB 47 .90 aBm
T
18 das F !
OFFSET
E3.6
=il

CENTER BGE.D088 MHZ
AES BW 4 kHg ViEw F kHE

PLC D ARES-IED MN PAMED
QUTPUT POWNER : SIG GEN
I-F, ASF 48.8 dBn ATTEN 12 aB

MHR BSR.S88 4 MH:r
24 .78 dBm

1d dBs”

SRFaM 108 kHz
EWP A8 maec

OFFSET

oA LB
dB

|

| B
CENTER a5, IE vMHz
RES HW 1 kHz WBW 3 kHz
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SFAN 180 KMz
SHF 380 maoc




FCC ID: BBD8-1ED

2.1049 Measurement of Occupied Bandwidth

Definition:

Occupied Bandwidth, that is the frequency bandwidth such that, below its
lower and above its upper frequency limits, the mean powers radiated are
equal to 0.5 percent of the total mean power radiated by a given emission.

Test Method: Connect the Equipment per FIGURE 1.
Measurements were made while modulation the driving source with a
FM sgnal.

Test Results: See Plots
The center frequency of the signal did not shift with modulation. The

Spectrum Bandwidth was well within the limits specified in the FCC
Regulations.



FCC ID: BBD8-1ED

5969 Robinson Avenue
N Riverside, CA 92503 _ _
(909) 637-2630 Occupied Bandwidth

FAX (909) 637-2704

DNB Job Number: 38004 Date:  August 7, 2003 Conformance

Customer: TPL Communications Standards

Model Number: PA8-1ED | Serial Number: 1000

Description: RF Amplifier [X] FCC Part 15
[X] FCC Part 90

PO iD: ARES-IED MN PAMED

QCCHMED BANDAYIDTH : ELT MEA ASE. SRS 4 MHEr
Ao SEF_49.0 4Bm  ATTEN 40 dB ) . _95.4@ dBEm
18 dB/
OFFSET
Ea.8
o8 |

\r‘m
CENTER B500.00€ MHz T GrAN 188 KMz
RES BW 1 kHz WBW 3 kHz SWF 3@ msec

PO D BOES-IED WM PASED

CaLCLUPEED BANDAWVIDTH - SiG GEN MR 858.888 4 MHz
.F;.'-" REF 40.8 dBm __ATTEN i@ 48 11 .88 dBEm
i@ 43/ ]
FFEET
E@.8
dB
ool
TN
! !
F i
[}
J \j 1
F
]
CENTER 850 _ 09 MHz SFAN 1288 kHz

FAEE BW 1 kHx VEBA 3 kHz SHP 3228 mees
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2.1051

FCC ID: BBD8-1ED

Spurious Emissions at Antenna Terminals

Definition:

Conducted Spurious Emissions are emissons at the antenna terminals on a
frequency or frequencies which are outside an occupied 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 logy Po
Where Po = Output in Watts (CW)
=43 + 101090 (100)

=63.0dB

Test Method: Per EIA RS 152-B, Paragraph 4 as modified bel ow.
Connect the equipment as shown in FIGURE 1.

Adjust the drive source to produce FM modulation. Adjust the Spectrum Analyzer
to display the Modulated Carrier.

Scan the frequency spectrum from the lowest radio frequency generated in the
equipment through the 10™ harmonic of the carrier frequency.

Test Results: See Plots

All spurious emissions at the antenna terminals are below the FCC specifications
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FCC ID: BBD8-1ED

QN3

5969 Robinson Avenue
Riverside, CA 92503
(909) 637-2630
FAX (909) 637-2704

Antenna Conducted Spurious

DNB Job Number: 38004 Date.  August 7, 2003 Conformance
Customer: TPL Communications Standards
Model Number: PA8-1ED | Serial Number: 1000
Description: RF Amplifier [X] FCC Part 15
[X] FCC Part 90
FCC IO BBLS-1ED WM FAB-1ED
AMTENRG CORNDLUSTED SPURIGLES MER BEE MHZ
My FEF__49.8 cBn  ATTEN 18 @B _ _47.5@ dBm
i@ oB,’ f1 :
OFFSET _I-.. rird

GH. 5
d3a

.L\FIHEF!

I
oL BEH] MHz
=-15.8 7§58 <48m

dm

BTAaRT BE_E-HF;HZ. g
AES BW 30 kHz VEW 108 KMz

FCC IO BA0DB-1ED WM PAS.IED
ANTEMNA COMOUCTED SPURKCUSR
ﬁF" REF 43.3 dbBm ATTEM i@ oB

BHTQOF Z2.08 EH:
BWF 4.77 seo

OFFSET

i mimieiniuiim

- !
(=[5

oL I
—i3.8

d8m

START Z.88 GHz
RES Bw 3@ kHz YWEBW 208 kHz
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STOF 3.08 EHz
BWE 4.7 @mes




FCC ID: BBD8-1ED

5969 Robinson Avenue
N Riverside, CA 92503 _
(909) 637-2630 Antenna Conducted Spurious

FAX (909) 637-2704

DNB Job Number: 38004 Date:  August 7, 2003 Conformance

Customer: TPL Communications Standards

Model Number: PA8-1ED | Serial Number: 1000

Description: RF Amplifier [X] FCC Part 15
[X] FCC Part 90

FOO I EACE1ED MUN PAEIED
AMTENNA CONDUCTED SPURIOLS
»'Lj? REF 49.0 «4Bm ATTEN i@ €8

i@ oB.s

QFFEET

=15

=433
dBm

! i
STAAT 2.20 GHx STOP 4.00 GHx
AEE BW 30 kH=x VBW 4100 kH= EWR 4.7 aac

FoL D BEDB1ED M PAERIED

g REFMOSPIEERR S e 10 am

ig dB/

OFFBET
€0.6
a8

oL
-13.@ |
dim

ETART 4.80 Gz STOF .80 GHz
AES BW 3IF kHx YO 1839 KMz WP &.77 E 1. Tl
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FCC ID: BBD8-1ED

5969 Robinson Avenue
N Riverside, CA 92503 _
(909) 637-2630 Antenna Conducted Spurious

FAX (909) 637-2704

DNB Job Number: 38004 Date:  August 7, 2003 Conformance
Customer: TPL Communications Standards
Model Number: PA8-1ED | Serial Number: 1000

Description: RF Amplifier [X] FCC Part 15

[X] FCC Part 90

FOC ID: BRBOS1ED MM PABED
ANTENMA CONDULTEDR SPURICLES
‘,d;.j AEF  48.8 dfm ATTEW 12 4B

L1

OFFSET |
&n.& |
di i

oL
—i3.@
aBEm

START 5.288 GHz STOP 5.808 GHz
RES BW 3@ kb= VEBW 188 kHz SWE 4.77 soco

FOC D BRDA1ED  WH PASIED
ANTEMNA CONDLUCTED SPURICALS
!LF HEF 43.8 oBam ATTEM 12 dB
I

ig@ g8/ |

OFF8ET ;
&A.6 ! i
o8 [ }

oL |
-13.8 |
oBm |

TR .

BTART S.88 &Hz STOP 7.80 oMz
AES BW 38 kHz WEW 180 kKHZ SHF 4.77 spg
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FCC ID: BBD8-1ED

5969 Robinson Avenue
N Riverside, CA 92503
(909) 637-2630

FAX (909) 637-2704

Antenna Conducted Spurious

DNB Job Number: 38004 Date:  August 7, 2003 Conformance
Customer: TPL Communications Standards
Model Number: PA8-1ED | Serial Number: 1000

Description: RF Amplifier [X] FCC Part 15

[X] FCC Part 90

FEC D BBDA-ED 8N PASED
AMTEHNA CORDUCTED SPURIOUS

,!'-F. HEF «45%.0 dBm ATTEM 1B 9B

8 obs

START 7.88 GHz

AES BW 3@ kHz WHW 288 KHz

FOC ID- BE08-1ED MM PAR-1ED

pp REPNAEEEER e 1e om

STO® 8.03 GHz
B 4,77 aee

i@ a8y

oFFRET

sa.8
oB

=43.@
]|

START &.838 G-z
FES BW 38 «H= VEW 1BE ez
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STOF 89.08 GHz
SWF 4,77 mac




2.1053

FCC ID: BBD8-1ED

Field Strength of Spurious Radiation

Definition:

Emissions from the equipment when connected into a non-radiating load on a
frequency or frequencies which are outside an occupied 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 theinformation being transmitted.

Test Method: Per TIA /EIA 603.

Connect the equipment and follow the procedure described in paragraph 2.2.1.1
and paragraph 5.0. Measure the amplitude of each spurious radiated signa
through the 10™ harmonic. The spurious signals are then measured on the 3 meter
range. First the EUT is measured using a tuned reference dipole below 1GHz and
a double ridge guide Horn antenna above 1GHz. If the DRG antennais used the
appropriate gain factor for the antenna is subtracted from the final measurement.
Then adipoleto dipole (or drg to drg) measurement is conducted to determine the
actual power at each harmonic being generated by the EUT. If no noticeable
emission can be observed the ground floor isrecorded in the data shests.

Test Results:  All readings were at the spectrum analyzer ground floor .

All radiated spurious emissions are below the FCC Specifications.
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FCC ID: BBD8-1ED

NG

5969 Robinson Avenue
Riverside, CA 92503
(909) 637-2630
FAX (909) 637-2704

Radiated Spurious

DNB Job Number: 38004 Date:  August 8, 2002 Conformance
Customer: TPL Communications Standards
Model Number: PA8-1ED | Serial Number: 1000
Description: RF Amplifier [X] FCC Part 15
[X] FCC Part 90
Fundamental Freq Rated Output Power Channel Spacing Modulation
In MHz In Watts In kHz
860 60 25 FM
Freq (MHz) Antenna Horn Gain Horz Mtr Power Corrected Limit (dBm)
1720 Horn - Horz 7.85 -39.2 -20.0 * -27.85 -13
2580 Horn - Horz 8.70 -60.1 -20.0 * -28.70 -13
3440 Horn — Horz 8.95 -63.9 -20.0 * -28.95 -13
4300 Horn — Horz 9.56 -34.5 -20.0 * -29.56 -13
5160 Horn — Horz 10.27 -36.0 -20.0 * -30.27 -13
6020 Horn — Horz 10.48 -40.2 -20.0 * -30.48 -13
6880 Horn - Horz 10.22 -40.6 -20.0 * -30.22 -13
7740 Horn - Horz 10.28 -40.8 -20.0 * -30.28 -13
8600 Horn - Horz 10.98 -47.0 -20.0 * -30.98 -13

* Signal generator had a bottom level of —20dBm which represents the ground floor when using the substitution

method.
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FCC ID: BBD8-1ED

2.1055 Measurement of Frequency Stability

The EUT is a power amplifier and contains no circuitry for generating or
stabilizing the RF signal. The driver will be responsible for thistask.
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FCC ID: BBD8-1ED

2.1057 Frequency Spectrum to be Investigated

The Frequency was searched from the lowest radio frequency generated in the
equipment through the 10™ harmonic of the carrier frequency.



FCC ID: BBD8-1ED

RF Exposure

The information contained in “Evaluating Compliance with FCC Guiddines for
Human Exposure to Radio frequency Electromagnetic Fields’, OET Bulletin 65;
August 1997 is applicable when a radiating antenna is connected to this amplifier.
Paging stations that utilize this amplifier authorized under Part 22 (Subpart E) and
Part 90 are subject to routine environmental evaluation for RF exposure if an
antennaislocated on arooftop and if its ERP exceeds 1000 watts.

This product is certified to meet the RF exposure guidelines of OET-65 as a
stand-alone RF power amplifier. The RF spurious emissions recorded when the
antenna output connector is terminated into a non-radiating 50 ohm load do not
exceed the 27.5 V/m limit specified for General Population/Uncontrolled
Exposurein OET Bulletin 65.
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Test Equipment Log

FCC ID: BBD8-1ED

Jt=m hanufaciu rer fAM =l Calibration Test Equip
: [us Date Llzed On
=i L
WIF 0403 BrAn03
Ey NPT
F'I'-.LSC-]DA 1272 5703 Harm / Flick
inssr 104 220125 ]
P
S mproks AN 1250 230224 072403
S
E & K Pracision [ 2AT0223T 072403
Digital MultiMetar [Amprobs AN 1250 230128 B.'EEEI
Cial Calipar Gereral M3 MG 6" L 127203
1050C e l2/2/03
F22-50 GE0E235-3 11603
INFCP-210 4381880 4503
INFCP-210 5150730 4503
464 B133241 Sr 6703
14z zociated Reseanh 510L 4130511 4naros
A s socigted Reseanh TEE4SA A100601 4narn3
CTEOD 0301228 459/03
AL ETITY L = T RN
Hewdalt Packard 240704, LIS37017024 472003
"o S Eia sl
Hewdatt Packard 240704, LIS3TO1EETT B2 103
= S L S L
Hedalt Packard 240014 LIS3T017T73 B2 103
S L I Y L L
Henwdait E’:a-:karc 248014 237017729 2103
Hewdalt Packard a.ignm 237019488 5&3 -
T400 FCTOR04801 1.'"2'2'.'5-3 All Tegts
Chynatech Mevada 4314 F21A-1230 1203
Hendalt Packard ARGE0E 2330802751 SIZTI03 CE/RE/CS
] Hewdalt Packard AEGE2A 2318806222 827703 CE/RE/CS
RF Presslecior Hewdalt Packard 2EGE5A 2724500650 V28003 CE/BREJCE
Hewlalt Packard BEGECA 2211401240 227/03 CE/RE /CS
S8, - RF Section Hewdalt Packard 2EGE0E 2040501403 Bl14/03 CE/RE/CS
oS - Display Section Hewdalt Packard BRGE2A 2112402224 51403 CE/RE/CS
Hewlalt Packard BEGS0A 2043400184 &14/03 CE/RE/CS
ESD Power SupphGun Hafely PSD 26 B 083 427-05 003 ESD
PO S e e N4 T Y
ESD Simulator PESD3000 HOO2033 &1303 ESD
e ™, N T - VS - 1. P P T S
A4Signal Scume QK hz-2Ghz  fMarconi 20024 112221034 20203 RS/ CS
i S S Yoy S
A5 cale 30010 Capacity Hainzon 2530 1403 Eﬁ?
EE ELEE EEIb_I:amcir,- Hanson 40 1402 426003
A Precizion Iu:urque Zauge Seskonik SL-12 D67 ?."9.‘:;3
AefPrecision T-:rque-'-.l".l're_nch Husky l 34 114 4020G5E018 ]
37)5tep Altenuator 120d4B Hewdalt Packard AEED 2h2284 3806 10/25/03 As Reg'd
A8Stap Aftenuator 1248 Hewdalt Packard JEEC ZR2484 2678 10/25/03 Az Rea'd
A cillcacope i 4400 AR6S4 228003 Surg /EFT/ESD
0-30 F=1 1500 1303
0-30 F=I 1501 80130
-30 F=1 1502 81130
MMLA 8120 5120288 6130 CE/CS
220-2 2458 0728103
I
228 70a721 0728103
P Ao T TN O Y e,
ﬁ.ru'l_EI- 148 240055 0/28/03
P—%ﬁ G400 0/20/03
Caontinuity Taster - (S 12485 0/20/03
0 o P e I T
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¥ When necessary, equivalent calibrated equipment may be substituied for the equipment listed

fere,





