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REPORT NO: 98E7348 DATE:MAY 13,1998 FCC ID: E675J50028
EUT: SINGLE CHANNEL 30W AMPLIFIER

1. FCC TYPE ACCEPTANCE INFORMATION

The following information is in accordance with FCC Rules, 47CFR Part2, Subpart J, Sections
2.983 - 2,999,

2.983(a) Applicant: POWERWAVE TECHNOLOGIES, INC.
2026 McGAW AVENUE
IRVINE, CA 92614
Contact person: GEORGE SOREMEKUN
Telephone number: (7 14)757-6605

2.983(b) FCC ID; E675J50028
Model: LDA9301-30

2.983(c) Quantity production is planned

2.983(d) Technical Description
The LDA9301-30 is a single channel discrete power amplifier that operates from 935 to 940
MHz. The amplifier is modular in design, and is ideally suited for use in RAM-Mobitex
base stations. The LDA9301-30 provides 30 watts of RF power, a 12-volt auxiliary output
connection, and a fail-safe bypass mode. The amplifier consists of a DC power supply, a
microprocessor control circuit, and a single stage of amplification to provide a gain
minimum fo 10dB. The microprocessor control circuit controls all fail-safe bypass modes

that provide protection in the event of an RF overpower input/output, an over-temperature,
of loss of AC power.

1) Type of emissions

GSM, CW
2) Frequency Range

Power Amplifier: 932 — 935MHz
3) Range of Operation Power

-/+ 45dBm

4) Maximum Power Rating

30 Watts
1
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675150028
EUT: SINGLE CHANNEL 30W AMPLIFIER

5) Applied voltage and currents into the final transistor elements

Refer to Attachment: Schematics and Parts list. Confidentiality
is requested for these items.

6) Function of Each Active Device

Refer to Attachment: Schematics and Parts list. Confidentiality
is requested for these items.

7) Complete Circuit Diagrams and Functional Diagram

Refer Attachment: Schematics and Parts list. Confidentiality
is requested for these items.

8) Instructions/Installation Manual

Refer to Attachment: Installation and Service manual.
9) Tune-up/Optimizations Procedure

Refer to Attachment: Installation and Service manual.
10) Means for Frequency Stabilization

Not Applicable. Eut is a power amplifier
11) Means for Limiting Modulation

Not Applicable. Eut is a power amplifier
12) Means for Limiting Power.

Refer to Attachment: Installation and Service manual.
13) Means for Attenuating Higher Audio Frequencies

Not Applicable.

14) Description of Digital Modulation Techniques

Not Applicable.
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675150028
EUT: SINGLE CHANNEL 30W AMPLIFIER

2.983(e) Standard Test Condition
The power amplifier was tested under the following conditions.
AC Supply Voltage: 120Vac, 60Hz
The amplifier was aligned and tuned up according to manufacturer’s alignment
procedure, prior to testing. All data presented represents the worst case parameter
being measured.

2.983(f) Equipment Identification
A drawing of the equipment identification nameplate appears under Attachment:
PROPOSED FCC ID LABEL FORMAT.

2.983(g) Photographs
Photographs of the equipment, internal and external views, are found in the
Attachment: Eut Photographs .

2.983 Description of Various Base Station Configuration
Not Applicable.

2.983 Use of Various Power Supplies
Not Applicable. Power supply is built-in and receives its power from public
utility outlet (120Vac).
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675J50028
EUT: SINGLE CHANNEL 30W AMPLIFIER

TYPE OF EQUIPMENT: SINGLE CHANNEL 30W AMPLIFIER
MEASUREMENT DISTANCE: 3 METER

TECHNICAL LIMIT: FCC 22359, 22.917

FCC RULES: PART 15, PART 22

EQUIPMENT AUTHORIZATION TYPE ACCEPTANCE

PROCEDURE

MODIFICATIONS MADE ON EUT CJyes [XINO

The above equipment was tested by Compliance Consuiting Services for compliance with the
requirements set forth in the FECC CFR 47, PART 15 AND 22. The results of testing in this report
apply to the product/system, which was tested only. Other similar equipment will not necessarily
produce the same results due to production tolerance and measurement uncertainties.

Approved By

- MIKE C.1. KUO/ VICE - PRESIDENT
COMPLIANCE CONSULTING SERVICES
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675]50028
EUT: SINGLE CHANNEL 30W AMPLIFIER

2,

TEST FACILITY

The open area test sites and conducted measurement facilities used to collect the radiated
data are located at 561F Monterey Road, Morgan Hill, California, USA. The sites are
constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR
Publication 22.

ACCREDITATION AND LISTING

The test facilities used to perform radiated and conducted emissions tests are accredited by
National Voluntary Laboratory Accreditation Program for the specific scope of accreditation
under Lab Code:200065-0 to perform Electromagnetic Interference tests according to FCC
PART 15 AND CISPR 22 requirements. No part of this report may be used to claim or
imply product endorsement by NVLAP or any agency of the US Government. In addition,
the test facilities are listed with Federal Communications Commission (reference no:
31040/SIT (1300B3) and 31040/SIT(1300F2))

MEASUREMENT INSTRUMENTATION

Radiated emissions were measured with one or more of the following types of linearly
polarized antennas: tuned dipole, biconical, log periodic, bi-log, ridged waveguide, and liner
horn. EMI receivers were used for line conducted readings, spectrum analyzers with pre-
selectors and quasi-peak detectors were used to perform radiated measurements. Receiving
equipment (i.e., receiver, analyzer, quasi-peak adapter, pre-selector) and LISNs conform to
CISPR specification for “Radio Interference Measuring Apparatus and Measurement
Methods,” Publication 16.

Calibrated wideband preamplifiers, coaxial cables, and coaxial attenuators are also used for
making measurements.

MEASURING INSTRUMENT CALIBRATION

The measuring equipment, which was utilized in performing the tests documented herein,
has been calibrated in accordance with the manufacturer's recommendations for utilizing
calibration equipment, which is traceable to recognized national standards.

UNITS OF MEASUREMENT

Measurements of radiated interference are reported in terms of dB(uV/m) at a specified
distance. The indicated readings on the spectrum analyzer were converted to dB(uV/m) by
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675J50028
EUT: SINGLE CHANNEL 30W AMPLIFIER

use of appropriate conversion factors. Measurements of conducted interference are reported
in terms of dB(uV).

The field strength is calculated by adding the Antenna Factor and Cable Factors, then by
subtracting the Amplifier Gain from the measured reading. The basic equation with a
sample calculation is as follows:

FS=RA + AF+CF - AG

Where FS = Field Strength
RA = Receiver Amplitude
AF = Antenna Factor
CF = Cable Attenuation Factor
AG = Amplifier Gain

Assume a receiver reading of 52.5 dBuV is obtained. The Antenna Factor of 7.4dB/m and a
Cable Factor of 1.1dB is added. The Amplifier Gain of 29 dB is subtracted, giving a field
strength of 32 dBuV/m. The 32 dBuV/m value was mathematically converted to its
corresponding level in uV/m.

FS=525+74+1.1-29=32dBuV/m

Level in uV/m = Common Antilogarithm [(32 dBuV/m)20] = 39.8 uV/m
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REPORT NO: 98E7348

DATEMAY 13, 1998 FCC ID: E675J50028

EUT: SINGLE CHANNEL 30W AMPLIFIER

7. CLASSIFICATION OF DIGITAL DEVICE
Class A includes digital devices that are marketed for use in commercial, industrial or
business environments, excluding devices which are marketed for use by the general public
or are intended to be used in the home.
Class B includes digital devices that are marketed for use in residential environments,
notwithstanding use in commercial, business and industrial environments.
Note: The responsible party may also qualify a device intended to be marketed in a
commercial, business or industrial environment as Class B device, and in fact is encouraged
to do so provided the device complies with the technical specifications for a Class B digital
device. In the event that a particular type of device has been found to repeatedly cause
harmful interference to radio communications, the Commission may classify such a digital
device as a Class B digital device, regardless of its intended use.
8. RADIATED EMISSION LIMITS
FCC PART 15 CLASS A
MEASURING DISTANCE OF 10 METER
FREQUENCY RANGE FIELD STRENGTH FIELD STRENGTH
(MHz) (Microvolts/m) (dBuV/m)
30-88 90 39.1
88-216 150 43.5
216-960 210 464
Above 960 300 49.5
FCC PART 15 CLASS B
MEASURING DISTANCE OF 3 METER
FREQUENCY RANGE FIELD STRENGTH FIELD STRENGTH
(MHz) (Microvolts/m) (dBuV/m)
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675J50028

EUT: SINGLE CHANNEL 30W AMPLIFIER

9. RADIATED EMISSION TEST PROCEDURE

The EUT and all other support equipment are placed on a wooden table 80 cm above the
ground screen. Antenna to EUT distance is 3 meters . During the test, the table is rotated 360
degrees to maximize emissions and the antenna is positioned from 1 to 4 meters above the
ground screen to further maximize emissions. The antenna is polarized in both vertical and
horizontal posittons.

EUT test configuration is according to Section 8 of ANSI C63.4/1992.

Monitor the frequency range of interest at a fixed antenna height and EUT azimuth.
Frequency span should be small enough to easily differentiate between broadcast stations
and intermittent ambients. Rotate EUT 360 degrees to maximize emissions received from
EUT. If emission increases by more than 1 dB, or if another emission appears that is greater
by 1 dB, return to azimuth where maximum occurred and perform additional cable
manipulation to further maximize received emission.

Move antenna up and down to further maximize suspected highest amplitude signal. If
emission increased by 1 dB or more, or if another emission appears that is greater by 1dB or

more, return to antenna height where maximum signal was observed and manipulate cables
to produce highest emissions, noting frequency and amplitude.

10. CONDUCTED EMISSION LIMITS

FCC CLASS A

FREQUENCY RANGE

FIELD STRENGTH

FIELD STRENGTH

(Microvolts) {(dBuv) /QP
450kHz-1.705MHz= 1000 60
1.705MHz - 30MHz 3000 69.54

FCC CLASS B

FREQUENCY RANGE

FIELD STRENGTH
{(Microvolts)

FIELD STRENGTH
(dBuv) /QP

450kHz-30MHz

250

48

11. CONDUCTED EMISSION TEST PROCEDURE

The EUT is located so that the distance between the boundary of the EUT and the closest
surface to the LISN is 0.8m.

EUT test configuration is according to Section 7 of ANSI C63.4/1992.

COMPLIANCE CONSULTING SERVICES DOCUMENT NO:CCSUP4031A
1366 BORDEAUX DRIVE SUNNYVALE, CA 94089 USA TEL:(408) 752-8166 FAX:(408) 752-8168

This report shall not be reproduced except in full, without the written approval of CCS .




REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675J50028
EUT: SINGLE CHANNEL 30W AMPLIFIER

Conducted disturbance shall be measured between the phase lead and the ground, and
between the neutral lead and the ground. The frequency 0.450 - 30 MHz (or 0.150 - 30
MHz in case of CISPR 22/EN55022 method) shall be investigated.

Set the EMI receiver to PEAK detector setting and sweep continuously over the frequency
range to be investigated. Set resolution bandwidth to 9kHz minimum. Connect EMI
receiver input cable to LINE 1 RF measurement connection on the LISN. Connect a 50chm
terminator to the unused RF connection on the LISN. For each mode of EUT operation,
maximize emissions readings by manipulating cable and wire positions. Record the
configuration for each EUT power cord, which produces emissions closest to the limit.
Repeat the same procedure for LINE 2 of each EUT power cord.

12. AMBIENT CONDITIONS
The ambient conditions at the time of final tests were as follows:
| Radiated Emission. " “Conducted Emission .~
Temperature 17°C 21°C
Humidity 81% 62 %
13. EQUIPMENT MODIFICATIONS
Not Applicable
9
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REPORT NO: 98E7348
EUT: SINGLE CHANNEL 30W AMPLIFIER

DATE:MAY 13, 1998

FCC ID: E675J50028

i4. A) TEST EQUIPMENT LIST
Equipment Manufacturer Model No. SerialNo, | Site | CalDate | DueDate -
Speéu'um Analyzer H.P. 8593EM 3710A00205 A 05/97 7 05!98
Log Periodic Antenna EMCO 3146 9107-3163 C 10197 10/98
Horn Antenna EMCO 3115 9001-3245 C 1297 12/00
Pre-Amp H.P.(P5) 8447D 2944A06550 | C 09/97 09/98
Pre-Amp H.P. (1-26.5GHz) 34498 3008A00369 | C 04798 04199
B) SUPPORT EQUIPMENT
Device Type Manufacturer Model Number Serial No. FCC IDI DoC
SIGNAL H.P. E4432A US3626061A N/A
GENERATOR
POWER METER | HP. 437B 3125722256 N/a
HIGH POWER NARDA 269-30 06260 N/A
ATTENUATOR
ISOLATOR DITOM DF3253 103 N/A
DIRECTIONAL HP. 86205A 3140A01658 N/A
BRIDGE
LOW PASS K&L CP-0506 9985-76 N/A
FILTER MICROWAVE
BROADBAND RE | POWERWAVE | LSA2010-30 180840 N/A
AMPLIFIER
10
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REPORT NO: 98E7348
EUT: SINGLE CHANNEL 30W AMPLIFIER

DATE:MAY 13, 1998

FCC ID: E675J50028

16. TEST RESULT SUMMARY FOR PART 15.
FCC PART 15 Radiated Emission Test was conducted by operating the configuration as
indicated below.
LDA9301-30 S
OATS No: Data Report No. Date i,
- C/ 3 meter 980515C1 05/15/98 TINEZ -
Six Highest Radiated Emission Readings =
Frequency Range Investigated IOMHzTO9350MHz .~ .
Meter Corrected ' Reading | =~
Freq. Reading CF. Reading Limits Margin Type =~ | :Polar -
(MHz) (dBuV) | (dB/m) (dBuV/m) | (dBuV/m) (dB) @A), | EHN)
177.67 32.7 -10.41 22.29 43.5 -21.21 P A
60 30.5 -20.45 10.05 40.0 -29.95 P A
124 35.4 -14.47 20.93 43.5 -22.57 P Vv
187 335 -9.82 23.68 43.5 -19.82 P Vv
224 30.7 -13.12 17.58 46.0 -28.42 P H
236 314 -12.89 18.51 46.0 -27.49 P H

C.F.(Correction Factor)=Antenna Factor + Cable
Corrected Reading = Metering Reading + C.F.
P= Peak Reading

Q= Quasi-peak

A= Average Reading
Comments: N/A

13

Loss-Amplifier Gain
Margin = Corrected Reading - Limits

H= Horizontal Polarization/Antenna

V= Vertical Polarization/Antenna
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675J50028
EUT: SINGLE CHANNEL 30W AMPLIFIER

17. FCC PART 15 FINAL CONDUCTED EMISSION TEST was conducted
by operating the configuration as indicated below.

Conducted Plot No. _ Date "1 TestedBy: =
Room N/A 5/14/98 o} o IuanMaﬂmcz |
' Six Highest Conducted Emission Readings . .. G
Frequency Range Investigated 450 kHz 10 30 MHz -
Meter Corrected Readmg
Freq. Reading | CF. Reading Limits Margin‘ Type | . Line
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB) | ®RQA). | L2y
1.05 44.7 0 44.7 48 -3.3 P 1.2
1.15 43.5 0 43.5 48 -4.5 P 1.2
1.57 42.0 0 42.0 48 -6.0 P L2
7.85 46.9 0 46.9 48 -1.1 P L2
7.92 45.5 0 45.5 48 -2.5 P L2
7.86 45.6 0 45.6 48 -2.4 P L1
C.F.(Correction Factor)=Insertion Loss + Cable Loss
Corrected Reading = Metering Reading + CF.
Margin = Corrected Reading - Limits
P= Peak Reading L1=Hot
Q= Quasi-peak L2=Neutral
A= Average Reading
Comments: N/A
14
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675150028
EUT: SINGLE CHANNEL 30W AMPLIFIER

18. FCC PART 2 TYPE ACCEPTANCE TEST RESULTS:

SECTION 2.985 RF POWER OUTPUT

Measurement Equipment Used:

HP Power Meter /437B

Powerwave Broadband Amp/LSA2010-30

HP Signal Generator/E4443A

HP Spectrum Analyzer/8593EM

Narda 30dB Attenuator

Powerwaves “The Workhorse” low loss cables, 91t. (loss: 0.85 dB/ft @ 26GHz)

Test Set-up:
POWER METER
BROADBAND AMP
EUT
ATTENUATOR
SIGNAL
GENERATOR
SPECTRUM
ANALYZER

RF power was measured with a HP power meter. Power output was 30 Watts
(44.77dBm). Power output was check for low, middle, high channel.

LDA9301-30
NO. OF AMPLIFIER MEASURED RF POWER OUTPUT
1 J0W
15
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675150028
EUT: SINGLE CHANNEL 30W AMPLIFIER

SECTION 2.987 MODULATION CHARACTERISTICS
Not applicable. EUT is a power amplifier.

SECTION 2.989 OCCUPIED BANDWIDTH

HP Power Meter /437B

Powerwave Broadband Amp/LSA2010-30

HP Signal Generator/E4443A

HP Spectrum Analyzer/8593EM

Narda 30dB Attenuator

Powerwaves “The Workhorse” low loss cables, 9ft. (loss: 0.85 dB/ft @ 26GHz)

Test Set-up:
BROADBAND AMP
POWER METER ° P
ATTENUATOR EUT
STGNAL GENERATOR
SPECTRUM
ANALYZER

Plots of occupied bandwidth were made one for the output from signal generator and
another for output from amplifier. Test result are presented in spectrum analyzer plots from

Low to High channels both GSM modulation and CW. Table shows the order of the plots.

16
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675550028
EUT: SINGLE CHANNEL 30W AMPLIFIER

FREQUENCY 932MHz(Low)

MODULATION TYPE: GSM

PLOT NUMBER
From signal generator 1
Amplified signal from EUT (amplifier) 2

MODULATION TYPE: CW

PLOT NUMBER
From signal generator 3
Amplified signal from EUT (amplifier) 4

FREQUENCY 933.IMHz( Middle)

MODULATION TYPE: GSM

PLOT NUMBER
From signal generator 5
Amplified signal from EUT (amplifier) 6
MODULATION TYPE: CW
PLOT NUMBER
From signal generator 7
Amplified signal from EUT (amplifier) 8

FREQUENCY 935MHz(High)

MODULATION TYPE: GSM

PLOT NUMBER
From signal generator 9
Amplified signal from EUT {amplifier) 10

MODULATION TYPE: CW

PLOT NUMBER
From signal generator 11
Amplified signal from EUT (amplifier) 12
17
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OUTPUT FROM SIGNAL GENERATOR GSM AoV

Jm REF

128 dB/

(]
-12.8
dBm

10.2 dBm ATTEN 28 dB

#4

[l

CENTER 932.00 MHz

RES BW 12@ kHz

VBW 188 KkH=z

SPAN 1.@080 MHz
SWP 20.8 msec




POWERWAVE (AMPLIFIER)
REF 4.4 dBm

p

183 dB/

OFFSET
31.8
aB

DL
30.6
dBm

QUTPRPUT (GSM)
ATTEN 28

dB

/

7

CENTER 932.J3389 MHz

RES BW 108 kHz

VBW 100 KHz

SPAN 1.400 MHZzZ
SWP 20.4d msec




OUTPUT FROM SIGNAL GENERATOR CW

&ﬁ REF

18 dB/

DL.
—-412.7
dBm

10.8 dBm ATTEN 208 dB

Low

5

S

{fiﬁ%ifsi;

118

CENTER 932.08 MHz

RES BW 100 kHz

VBW 108 kHz

SPAN 1.00 MH=z
SWP 20.0 msec




Yy

POWERAWAVE (AMPLFIER]) OUTPUT (CW)

JQ REF 40.4 dBm ATTEN 20 dB

1@ dB/
OFFSET
31.8
aB
oL \

3a.2 \

\ :

1

ik | al i

SPAN 1.0@8 MHZ

CENTER S932.008 MHz
AES BW 10@ kHz VBW 18@ kHZ SWP 20 .d msec




OUTPUT FROM SIGNAL GENERATOR GSM
13.0 dBm ATTEN 20 dB

DL
-12.8
dBm

MmLYD

%m“\

AN

7

gt

A

CENTER 833.18 MHz

RES BW 1808 kHz

VBW 10@ KHz

SPAN 1.00 MHZ
SWP 20.0 msec




# (

OUTPUT FROM POWERWAVE (AMPLIFIER, LDAS301-33) &S5M
JD REF 31.8 dBm ATTEN 12 dB
1 T
] o~ i
10 dB/ \ _ JJ/.
L M
S 7T 7 I\
OFFSET !
31.8 | .
daB m
_ | | m #
OL. m m
3.4 _ _
dBm \ /
1 ]
! / |
_
ﬂtﬁ\&r H
!
| _
N | A
CENTER 933.50Q0 MHz SPAN 1.88 MHz
VBW 1008 kHz SWP 20.0 msec

RES BW 1dQ kH=z




OUTPUT FROM SIGNAL GENERATOR CW mD

DL.
-12.7
dBm

12.0 dBm ATTEN 28 dB

bl

L

CENTER 933.1@0 MHz

RES BW 18@ kHz

VBW 1800 KkHz

SPAN 1.080 MHZz
SWP 20.8 msec




OUTPUT OF POWERWAVE (AMPLIFIER. LDAS3@1-30),
Jn REF 31.8 dBm

13 dB/

OFFSET
31.8
dB

DL
3g9.7
dBm

CENTER S933.500 MHZz
RAES BW 41808 kHz

ATTEN 18 dB

CW

%

ki
o

\/_

/

\

Iy

|

|

:

VBW 12003 KHZz

SPAN 1.08 MHz

SWP 20.8 msec




OUT FROM POWERWAVE (AMPLIFIER). GSM., LOW
REF 38.4 dBm ATTEN 10 dB

e ——

.
%N

= i x S w—— ————— S —
10 dB/ | ” m m : M M M
m | h |

P T T T

OFFSET | . | w
31.8 | W
dB : |
DL w M

28 .4 : |
cBm - -
:

;
. i H
. : !
. P '
; : :
' : 1
s A| .
1 i
h i
m . !
’ ‘ ) 1
. ” . : _
: : i
a N 1 '
i : : | : !
B 1 H { B N E) —
. i ! i . i i |
! : : ; . “
™ I : ; - el
. ' N ' ' i
. * : !
i ‘ t 1
1 1
—— e e e e i o s e o 4 e it ; et o et 1 s s+ et . i e brem st
h T
i * i ] 1
i

i | | [ [ D R N
CENTER 935.00 MH=z SPANM 4.8 MHZ
RES BW 100 kH=z VBW 100 kKHz Sy 20.0 msec




#io

SIGNAL GENERATOR OQUTPRUT (GSM) LOW
JD REF 8.3 dBm ATTEN 28 dB

10 dB/

T B N R
\

/ \
| / \ |

I
1

g

Al

CENTER 935.090 MHz SPAN 1.8 MH=z
RES BW 180 kHz VBW 1843 kHz SWP 20.d msec




SIGNAL GENERATOR OUTPUT (CW), LOW
8.3 dBm ATTEN 20 dB

e

10 dB/

DL
-12.7
dBm

REF

11

N O -

s{fxiiifﬁsizg

CENTER 935.00 MHz

AES BW 1080 kHz

VBW 100 kHZz

SPAN 1.08 MHZ
SWP 20.8 msec




POWERWAVE (AMPL.IFIER) OUTPUT (CW) LOW
REF 40.1 dBm ATTEN 28 dB

g

18 dB/

OFFSET \\Wif//
31.8
dB

DL \
3.2

dBm \

. tly
CENTER 8935.080 MH=z SFPAN 1.008 MHz

RES BW 2100 kHz VBW 198 kHz SWP 20.0 msec




REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675J50028
EUT: SINGLE CHANNEL 30W AMPLIFIER

SECTION 2.991 SPURIOUS EMISSION AT ANTENNA TERMINALS

Measurement Equipment Used:

HP Power Meter /437B

Powerwave Broadband Amp/L.SA2010-30

HP Signal Generator/E4443A

HP Spectrum Analyzer/8593EM

Narda 30dB Attenuator

Powerwaves “The Workhorse” low loss cables, 9ft. (loss: 0.85 dB/ft @ 26GHz)

Test Set-up
POWER METER BROADBAND AMP
ATTENUATOR EUT
SIGNAL GENERATOR
SPECTRUM
ANALYZER

Section 22.35%(a) Analog Modulation applied.
Spurious emissions tests were performed for Single input signal to amplifier. For all
modulations that applies to EUT. Spectrum was scanned from 1 MHz to 9350 MHz to

search for spurious, harmonics, and intermodulation product emissions.
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675150028
EUT: SINGLE CHANNEL 30W AMPLIFIER

FREQUENCY 932MHz(Low)
MODULATION TYPE: GSM
FREQUENCY RANGE PLOT NUMBER
1 MHz TO 930 MHz 13
930 MHz TO 934 MHz 14
934 MHz TO 2.5 GHz 15
2.5GHz TO 9.32 GHz 16
MODULATION TYPE: CW
FREQUENCY RANGE PLOT NUMBER
1 MHz TO 930 MHz 17
930 MHz TO 934 MHz 18
934 MHz TO 2.5 GHz 19
2.5 GHz TO 9.32 GHz 20

FREQUENCY 933.IMHz(Middle)

MODULATION TYPE: GSM

FREQUENCY RANGE PLOT NUMBER
1 MHz TO 930 MHz 21
930 MHz TO 935 MHz 22
935 MHz TO 2.5 GHz 23
2.5GHzTO 9.4 GHz 24
MODULATION TYPE: CW
FREQUENCY RANGE PLOT NUMBER
1 MHz TO 930 MHz 25
930 MHz TO 935 MHz 26
935 MHz TO 2.5 GHz 27
2.5 GHz TO 9.4 GHz 28
19
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675J50028
EUT: SINGLE CHANNEL 30W AMPLIFIER

FREQUENCY 935MHz(High)

MODULATION TYPE: GSM

FREQUENCY RANGE PLOT NUMBER
1 MHz TO 933 MHz 29
933 MHz TO 937 MHz 30
937 MHz TO 2.5 GHz KJ|
2.5GHz TO 9.35 GHz 32
MODULATION TYPE: CW
FREQUENCY RANGE PLOT NUMBER
1 MHz TO 933 MHz 3
933 MHz TO 937 MHz 34
937 MHz TO 2.5 GHz 35
2.5GHz TO 9.35 GHz 36
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POWERWAVE (LDAS3@1—-30) GSM 0uT OF BAMD , Low
JQ REF 42.414 dBm ATTEN 28 dB

1@ dB/

OFFSET
31.8
dB

DL
—-13.0
dBm

e
START 1 MHz STOP 8938 MHz
RES BW 100 kH=z VBW 190 kHz SWP 278 msec




POWERWAVE (L.DAS381-30)

Jﬁ REF

1@ dB/

OFFSET
31.8
dB

DL
-13.0
dBm

GSM OuT oF BaND , Loy

407.1 dBm ATTEN 28 dB

2/

MKR 934.524 MHz
—-35.98 dBm

"___,_,...l.’--—-—"""r'/

il

CENTER 932.82 MHz

RES BW 18080 kHz

VBW 100 kKHz

SPAN 5.880 MHz
SWP 20.0 msec




POWERWAVE (LLDAS301-30) GSM OuT oF BAnD, Low

&G REF

10 dB/

OFFSET
31.8
dB

DL
—-13 .0
dBm

o5

MKR 1.870 GHz

START 934 MHz

30.1 dBm ATTEN 10 dB —-25.10 dBm
gg;%%?%é
1
STOP 2.58 GH=z
RES BW 1 MHz VBW 1 MHz SWP 39.2 msec




# /o

i

POWERWAVE (LDAS3@1-3@) GSM Our oF BAN0 , ADwW MKR 2.793 GHz
.@D REF 3@.1 dBm ATTEN 1@ dB ~-35.90 dBm
1@ dB/
OFFSET
31.8
das
DL
~13.0
dBm

th

STOP 8.32 GHz

START 2.50 GH=z
SWP 174 msecC

RES BW 1 MHz VBW 1 MHz




POWERWAVE (LDA93@1—30) CwW, 0wy OF BAND Low
JD REF 41.8 dBm ATTEN 28 dB

13 dB/

OFFSET
31.8
dB

DL
-~-13.0
dBm

.
START 1 MHz STOP 830 MHz
RES BW 100 kHz VBW 100 kKHz SWP 2739 msec




/8

POWERWAVE (LDAQ371—-30) €W OMUT OF Bawd, Low MKR 931.998 MHz
@D REF 41.8 dBm ATTEN 28 dB 30 .40 dBm
1@ dB/
OFFSET
31.8
dB
DL
-13.0
dBm

i

START 929.58 MHz STOP 934.50 MHz
RES BW 190 kHz VBW 108 kHz SWP 20.0 msec




m;%

POWERWAVE (LLDA93@1-3@) CW ; omT ofF Bowd  bLow MKR 1.8868 GH=z
Jﬁ REF 441.8 dBm ATTEN 28 dB —29.28 dBm
1@ dB/
OFFSET
31.8
daB
DL
-13.0
cdB8m
- -
LEL(%% e AN A srmiapherlhdyr
o
START 935 MHz STOP 2.58 GHz

RES BW 1 MHz VBW 1 MHz SWP 39.1 msec
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POWERWAVE (LDAS3@1-3@) CW, O4T 0 BRNL  Lav MKR 8.631 GHz
Mo REF 41.8 dBm ATTEN 20 dB —-26 .40 dBm
10 dB/
OFFSET
341.8
dB
DL
~13.0
dBm
1
START 2.5@ GHz STOP 9.32 GHz

RES BW 1 MHz vBW 4 MHZz SWFP 171 msec




ok

POWERWAVE (LDAS331~3@) G5, 0uT oF Bano 3O MKR 924.6 MHZz
JD REF 31.8 dBm ATTEN 12 dB —43 .50 dBm
1@ dB/
OFFSET
31.8
dB
DL
-13.0
dBm
- _ i
\
A
START 1 MHz STOP 932 MHz

RES BW 100 kHz VBW 180 KHz SWP 279 msec




POWERWAVE (LDAS331-308) GSm , OuT oF BAN0
REF 31.8 dBm

P

18 dB/

OFFSET
31.8
dB

DL
—-13.08
dBm

ATTEN 490 dB

3

mzd MKA 8933.563 MHz
29.90 dBm

A

START 932.08 MHz

RES BW 100 kHz

VBW 1880 kHz

STOP 935.00 MHz
SWP 20.0 msec




RPN

POWERWAVE (LDAS3@1-30) 6SM, Our OF Bauh  MID. MKR 1.871 GHz
\.ﬁ REF 31.8 dBm ATTEN 1@ dB ~28.00 dBm
18 dB/
OFFSET

31.8

dB

DL
-13.0
daBm

—

—th

START 9385 MHz STOP 2.58 GHz
RES BW 1 MHz VBW 1 MH=z SWP 39.1 msec




2 7 N*

MKR 2.884 GHz

POWERWAVE (LDAS3@1—-308) 6SmMm , (»T of tany MIdD
~-33.68 dBm

@Q REF 31.8 dBm ATTEN 18 dB

OFFSET
31.8
dB

=]
-13.0
dBm

L

ke

STOP 9.48 GHz

START 2.580 GHz
SWP 173 msec

RES BW 1 MHz VBW 1 MHZ




#75

Mmed
POWERWAVE (LDA9301-38) Cw, OUT OF BARD Kws MKR 8989.4 MHz
JD REF 31.8 dBm ATTEN 1@ dB —-42 .80 dBm
18 dB/
]
P
OFFSET |
31.8
dB
DL
-13.0
dBm

.ﬁ L
START 1 MHz STOP 932 MHz
RES BW 100 kHz VBW 180 kHz SWP 279 msecC




POWERWAVE (LDAS3@1--3@) CW, OUT OF Bavo MZ0

QQ REF

1@ dB/

OFFSET
31.8
dB

DL
—-13.0
dBm

31.8 dBm ATTEN 10 dB

o

MKR 933.524 MHz
3@0.30 dBm

F\_N_______

START 932.08 MHz

b
STOP 935.88 MHz
RES BW 108 kHz VBW 120 KkHz SWP 20.080 msec




POWERWAVE (LDAS3@1-33) €W, ouT of SAND b MKR 1.871 GHz

31.8 dBm ATTEN 10 dB -29.80 dBm

Qﬂ REF

18 dB/

OFFSET
31.8
dB

DL.
—-13.0
dBm

START 935 MHz

STOP 2.54 GHZzZ
RES BW 1 MHz VBW 1 MHz SWP 398.1 msec




%"

POWERWAVE (LDAS3@1~30) (v, OUT OF Bprd MTQ MKR 6.813 GHz
JD REF 31.8 dBm ATTEN 10 dB —~36 .30 dBm
10 dB/
OFFSET
31.8 |
daB
DL
-43.0
dBm
i 1
w
b
START 2.58 GH=z STOP 9.48 GHz

RES BW 1 MHz VBW 1 MHz SWP 173 msec




POWERWAVE (LDA93@1—-30) GSM, duT oF BanND  Hicky MKR 888.3 MHz
fp BEF_31.8 dBm  ATTEN 1@ dB -42.5@ dBm
10 dB/

i
OFFSET
31.8
ds
DL
~13.8
dBm
-
_ % —_
START 1 MHz STOP 933 MHz

RES BW 10@ kHz VBW 100 kHz SWP 280 msec




w.‘_\m 00

POWERWAVE (LDAS3@1—30@) GSM, ou1 OF 8Ann  HiGH MKR ©35.0008 MHz
QD REF 31.8 dBm ATTEN 10 dB

186 dB/

OFFSET
31.8
dB

DL
-13.8
dBm

29 .49 dBm

I‘I

?____..-—r"'
1

,, .

-

Jal

START 832.50 MHz

RES BW 180 kHz

VBW 108 kHz

' STOP 937.5@ MHz
SWP 20.80 msec




743

POWERWAVE (LDAS301-38) 65m, our bf 8AavD  High MKR 1.875 GHz
JG REF 31.8 dBm ATTEN 12 dB -27 .80 dBm
10 dB/
OFFSET
31.8
ds
DL
-13.0
dBm
&
CENTER 1.71 GHz SPAN 1.56 GHz
VBW 1 MHz SWP 39.1 msec

RES BW 1 MHz
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POWERWAVE (LDAS3@1-308) G5 , ouT oF Bavp  Hyh MKR 2.801 GHz
fp REF_31.8 dBm ATTEN 10 dB ~-33.60 dBm
18 dB/

OFFSET
31.8
dB
DL
-13.0
dBm
ale
START 2.5@ GHz STOP 9.35 GHz

RES BW 1 MH=z VBW 1 MHz SWP 171 msecC




f.$

POWERWAVE (LDAS381-30) (u ,our 0 Qawp  MTéy MKR 2.8 MHz
fp REF__31.8 dBm

10 dB/

OFFSET
31.8
dB

DL.
-13.0
dBm

ATTEN 10 dB —-4 .19 dBm

JS!,._L;%;:(

%gg;?%

—ah

START 1 MHz

RES BW 1 MHz

STOP 933 MHz
VBW 1 MHz SWP 23.3 msec




POWERWAVE (LDAS3@31-30) CU 0™ QAN iy

Jﬂ REF 31.8 dBm ATTEN 10 dB

1@ dB/

OFFSET
31.8
dB

DL
—-413 .0
dgBm

m.ﬂ

MKR 935.820 MHz

i

30.20 dBm
|

|

g

...-l—"-_-
P_-—-““"-
R o

]

vt s mtatte

L

START 933.02 MHz

RES BW 10890 kHz

VBW 188 kKHz

STOP 937 .82 MHZz
SWP 20.0 msec




. 4

POWERWAVE (LDAS301-30) Cuw o«73F Bavd, WHTer MKR 1.220 GHz
Fo AEF 31.8 dBm ATTEN 10 dB ~42.90 dBm
1@ dB/
OFFSET
31.8
dB
DL ! M
-13.8 |
dBm
- -
aly
START 837 MHz STOP 2.50 GHz

RES BW 1 MHz VBW 41 MHz SWP 38.1 msec




-

ﬂ02m32b<marcbmwaplm&uoZ.N?Saano.mﬁOA MKR 3.740 GH:z
x@ﬂ REF 31.8 dBm ATTEN 10 dB —-35.80 dBm
10 dB/
OFFSET
31.8
ds
DL
-13.0
dBm
b
START 2.8508 GHz STOP 8.35 GHzZ

RES BW 1 MH=z VBW 1 MHz SWP 171 msec




REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675)50028
EUT: SINGLE CHANNEL 30W AMPLIFIER

SECTION 2.995 FREQUENCT STABILITY
Not Applicable. Device is a power amplifier.

SECTION 2.993 FIELD STRENGTH OF SPURIOUS RADIATION
Technical Limits applied Section 22.359 emission mask

(a) Analog modulation applied.

LDA9301-30

All readings GSM Vertical polarized on second Harmonic @ 1800MHz

=932MHz
1 Amplifiers 30WATTS OQutput:

(V30 * 30)/ 3 = 10 V/m= 140dBuV/m
Emission Masks = 43 + 10 log (30) = 57.8
140.0-57.8 =822

dBuV AF CL AMP dBuV/m LIMIT MARGIN

4913 267 2.1 -35 4293 822 -39.27

Fo=933.5MHz

1 Amplifiers 30WATTS Output:

(¥30 * 30) / 3 = 10 V/m= 140.0dBuV/m
Emission Masks = 43 + 10 log (30) = 57.8

140.0 - 57.8 =82.2

dBuV AF CL AMP dBuV/m LIMIT MARGIN

48.67 267 2.1 -35 4247 822 -39.73
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REPORT NO: 98E7348 DATE:MAY 13, 1998

EUT: SINGLE CHANNEL 30W AMPLIFIER

FCC ID: E675150028

Fo=935MHz

1 Amplifiers 30WATTS Output:

(V30 * 30) / 3 = 10 V/m= 140.0dBuV/m

Emission Masks = 43 + 10 log (94) = 57.8

140.0 - 57.8 =82.2

dBuV AF CL AMP dBuV/m LIMIT MARGIN

Arded L3270° 2l ———

4975 267 2.1 -35 43.55 822  -38.65

b) Radiated emissions data of harmonics at 1 meter from second to 10fo

attached.
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REPORT NO: 98E7348

DATE:MAY 13, 1998
EUT: SINGLE CHANNEL 30W AMPLIFIER

FCC ID: E675J50028

19. EXTERNAL I/O CABLE CONSTRUCTION DESCRIPTION

CABLE NO:]

VO Port: : RF QUTPUT TQ ATTENUATOR

Number of /O ports of this type:1

Number of Conductors: 2

Connector Type: N TYPE

Capture Type: SCREW-IN

Type of Cable used: SHIELDED

Cable Connector Type: METAL

Cable Length:1.5 M

Bundled During Tests: NO

Data Traffic Generated: YES

Remark: N/A

CABLE NO:2

1/O Port:: RFINOUT

Number of I/O ports of this type: |

Number of Conductors: 2

Connector Type: N-TYPE

Capture Type: SCREW-IN

Type of Cable used: SHIELDED

Cable Connector Type: METAL

Cable Length:2.5M

Bundled During Tests: NO

Data Traffic Generated: YES

Remark: N/A

CABLE NO:3

I/O Port: EUT AC-INPUT

Number of I/O ports of this type:1

Number of Conductors: §

Connector Type: USA POWER PLUG

Capture Type: PUSH-IN

Type of Cable used: UN-SHIELDED

Cable Connector Type: MOLDED

Cable Length: 2.0M

Bundled During Tests: NO

Data Traffic Generated: NO

Remark: N/A

CABLE NO:4

VO Port: ATTENUATOR (RF-OUT)

Number of /O ports of this type:1

Number of Conductors: 2

Connector Type: N -TYPE

Capture Type: SCREW-IN

Type of Cable used: SHIELDED

Cable Connector Type: METAL

Cable Length:1.5M

Bundled During Tests: NO

Data Traffic Generated: YES

Remark: N/A

CABLE NO:5

/O Port: SIGNAL GENERATOR OUTPUT

Number of I/O ports of this type:1

Number of Conductors: 2

Connector Type: N -TYPE

Capture Type: SCREW-IN

Type of Cabie used: SHIELDED

Cable Connector Type: METAL

Cable Length:1.5M

Bundled During Tests: NO

Data Traffic Generated: YES

Remark: N/A
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20. CONFIGURATION BLOCK DIAGRAM
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REPORT NO: 98E7348 DATE :MAY 13, 1998 FCC ID: E675JS0028
EUT: SINGLE CHANNEL 20W AMPLIFIER

EXHIBIT 6: Spectral Efficiency Per Section 90.203

PARAGRAPH 2: Any manufacturer of radio transmitting equipment (including signal booster) to
be used in these services may request type acceptance for such equipment
following the procedure set forth in subpart J of part 2 of this chapter.
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e

EXHIBIT 7: TYPE ACCEPTANCE INFORMATION
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675JS0028
EUT: SINGLE CHANNEL 30W AMPLIFIER

FCC TYPE ACCEPTANCE INFORMATION

The following information is in accordance with FCC Rules,' 47CFR Part2, Subpart J, Sections
2.983 — 2.999,

2.983(a) Applicant: POWERWAVE TECHNOLOGIES, INC.
2026 McGAW AVENUE
IRVINE, CA 92614
Contact person: GEORGE SOREMEKUN
Telephone number:  (714)757-6605
2.983(b) FCC ID: E675JS0028
Model: LDA9301-30
2.983(c) Quantity production is planned
2.983(d) Technical Description
The LDA9301-30 is a single channel discrete power amplifier that operates from 935 to 940
MHz. The amplifier is modular in design, and is ideally suited for use in RAM-Mobitex
base stations. The LDA9301-30 provides 30 watts of RF power, a 12-volt auxiliary output
connection, and a fail-safe bypass mode. The amplifier consists of a DC power supply, a
microprocessor control circuit, and a single stage of amplification to provide a gain
minimum fo 10dB. The microprocessor control circuit controls all fail-safe bypass modes
that provide protection in the event of an RF overpower input/output, an over-temperature,
of loss of AC power.
1) Type of emissions
GSM, CW
2) Frequency Range
Power Amplifier: 935 — 940MHz
3) Range of Operation Power
-+ 45dBm

4) Maximum Power Rating

30 Watts
11
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675]50028
EUT: SINGLE CHANNEL 30W AMPLIFIER
L

3) Applied voltage and currents into the final transistor elements

Refer to Exhibit 2: Schematics and Exhibit 4: functional Block Diagram.
6) Function of Each Active Device

Refer to Exhibit 2: Schematics and Exhibit 4:functional Block Diagram.
7) Complete Circuit Diagrams and Functional Diagram

Refer to Exhibit 2: Schematics and Exhibit 4:functional Block Diagram..
8) Instructions/Installation Manual

Refer to Exhibit 5.
9) Tune-up/Optimizations Procedure

Refer to installation manual in Exhibit 5.
10) Means for Frequency Stabilization

Not Applicable. Eut is a power amplifier
11) Means for Limiting Modulation

Not Applicable. Eut is a power amplifier
12) Means for Limiting Power.

Refer to installation manual in Exhibit 5.
13) Means for Attenuating Higher Audio Frequencies

Not Applicable.

14) Description of Digital Modulation Techniques

Not Applicable.
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EUT: SINGLE CHANNEL 30W AMPLIFIER
“

2.983(e) Standard Test Condition
The power amplifier was tested under the following conditions.
AC Supply Voltage: 120Vac, 60Hz
The amplifier was aligned and tuned up according to manufacturer’s alignment
procedure, prior to testing. All data presented represents the worst case parameter
being measured.

2.983(1) Equipment Identification
A drawing of the equipment identification nameplate appears in Exhibit 5.

2.983(g) Photographs

Photographs of the equipment, internal and external views, are found in the Exhibit

3.

2.983 Description of Various Base Station Configuration
Not Applicable.

2,983 Use of Various Power Supplies

Not Applicable. Power supply is built-in and receives its power from public
utility outlet (120Vac).
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EXHIBIT 8:REPORT OF MEASUREMENTS
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REPORT NO: 98E7348 DATE:MAY 13, 1598 FCC ID: E675J50028
EUT: SINGLE CHANNEL 30W AMPLIFIER

SECTION 2.983(e) REPORT OF MEASUREMENTS

Data required from 2.985 trough 2.997, inclusive, measured in accordance with the procedure set
out in 2.999,

SECTION 2.985 RF POWER OQUTPUT
Measurement Equipment Used:

HP Power Meter /437B

Powerwave Broadband Amp/LSA2010-30

HP Signal Generator/E4443A

HP Spectrum Analyzer/8593EM

Narda 30dB Attenuator

Powerwaves “The Workhorse” low loss cables, 9ft. (loss: 0.85 dB/ft @ 26GHz)

Test Set-up:
POWER METER
BROADBAND AMP
EUT
ATTENUATOR STGNAL
GENERATOR
SPECTRUM
ANALYZER

Section 90.205 refers to Section 90.635 were it states that maximum power is 500Watts. RF
power was measured with a HP power meter. Power output was 30 Watts (44.77dBm).
Power output was check for low, middle, high channel.

L.DA9301-30
NO. OF AMPLIFIER MEASURED RF POWER OUTPUT
1 0w
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675JS0028

EUT: SINGLE CHANNEL 30W AMPLIFIER

SECTION 2.987 MODULATION CHARACTERISTICS
Not applicable. EUT is a power amplifier.

SECTION 2.989 OCCUPIED BANDWIDTH

Measurement Equipment Used:

HP Power Meter /437B

Powerwave Broadband Amp/L.SA2010-30

HP Signal Generator/E4443A

HP Spectrum Analyzer/8593EM

Narda 30dB Attenuator

Powerwaves ‘“The Workhorse” low loss cables, 9ft. (loss: 0.85 dB/ft @ 26GHz)

Test Set-up:
BROADBAND AMP
POWER METER ©

-

ATTE

NUATOR EUT SIGNAL GENERATOR

-

SPECTRUM

ANALYZER

As required in Section 90.209 plots of occupied bandwidth were made one for the output
from signal generator and another for output from amplifier. Test result are presented in

spectrum analyzer plots from Low to High channels both GSM modulation and CW. Table

shows the order of the plots.

16

COMPLIANCE CONSULTING SERVICES DOCUMENT NO:CCSUP4031A
1366 BORDEAUX DRIVE SUNNYVALE, CA 94089 USA TEL:(408) 752-8166 FAX:(408) 752-8168

This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675JS0028
FUT: SINGLE CHANNEL 30W AMPLIFIER

FREQUENCY 935MHz(LOW)
MODULATION TYPE: GSM
PLOT NUMBER
From signal generator 1
Amplified signal from EUT (amplifier) 2
MODULATION TYPE: CW
PLOT NUMBER
From signal generator
Amplified signal from EUT (amplifier) 4

FREQUENCY 937MHz(MIDDLE)

MODULATION TYPE: GSM

PLOT NUMBER
From signal generator 5
Amplified signal from EUT (amplifier) 6
MODULATION TYPE: CW
PLOT NUMBER
From signal generator 7
Amplified signal from EUT (amplifier) 8

FREQUENCY 940MHz(HIGH)

MODULATION TYPE: GSM

PLOT NUMBER
From signal generator 9
Amplified signal from EUT (amplifier) 10

MODULATION TYPE: CW
PLOT NUMBER

From signal generator 11
Amplified signal from EUT (amplifier) 12
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675J50028

EUT: SINGLE CHANNEL 30W AMPLIFIER

SECTION 2.991 SPURIOUS EMISSION AT ANTENNA TERMINALS.

Measurement Equipment Used:

HP Power Meter /437B

Powerwave Broadband Amp/LSA2010-30

HP Signal Generator/E4443A

HP Spectrum Analyzer/8593EM

Narda 30dB Attenuator

Powerwaves “The Workhorse” low loss cables, 9ft. (loss: 0.85 dB/ft @ 26GHz)

Test Set-up
POWER METER BROADBAND AMP
ATTENUATOR EUT
SIGNAL GENERATOR
SPECTRUM
ANALYZER
Minimum Requirement:

Section 90.210(J) and 90.669 were used to demonstrate compliance for out-of-band emissions.
Section 90.210(J); Emissions should be attenuated below 50 + 10log (P); -20 dBm

Section 90.669; Emissions should be attenuated below 43 + 10log (P); -13 dBm.

Spurious emissions test was performed for a single input signals to amplifier. Modulation tested
GSM. Spectrum was scanned from 1 MHz to 10™ harmonic to search for spurious, harmonics,

and intermodulation products emissions.

Test Results
Plots for low to high channels were made, which include all modulations that apply to EUT. EUT

was scanned from 1 MHz to 9400 MHz to search for spurious, harmonics, and intermodulation

product emissions. Table shows the order of the plots, label “OUT OF BAND".
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675150028
EUT: SINGLE CHANNEL 30W AMPLIFIER

f

Emissions mask applied 90.210(3);

FREQUENCY 937MHz( MIDDLE)

MODULATION TYPE: GSM

PLOT NUMBER
1 MHz TO 935 MHz 13
935 MHz TO 941 MHz 14
941 MHz TO 1GHz 15
1GHz TO 2GHz 16
2GHz TO 94 GHz 17
MODULATION TYPE: CW

PLOT NUMBER
1 MHz TO 935 MHz 18
935 MHz TO 941 MHz 19
940 MHz TO 2.5 GHz 20
2.5 GHz TO 9.4 GHz 21

FREQUENCY 935MHz(LOW)
MODULATION TYPE: GSM

PLOT NUMBER
1 MHz TO 935 MHiz 22
935 MHz TO 940 MHz 23
940 MHz TO 2.5 GHz _ 24
2.5 GHz TO 9.35 GHz 25

MODULATION TYPE: CW

PLOT NUMBER
1 MHz TO 1GHz 26
925 MHz TO 945 MHz 27
1GHz TO 2.5 GHz 28
2.5 GHz TO 9.35 GHz 29
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675JS0028
EUT: SINGLE CHANNEL 30W AMPLIFIER

FREQUENCY 940MHz(HIGH)

MODULATION TYPE: GSM

PLOT NUMBER
1 MHz TO 1GHz 30
930 MHz TO 950 MHz 31
1GHz TO 2.5GHz 32
2.5GHz TO 94GHz 33

MODULATION TYPE: CW

PLOT NUMBER
1 MHz TO 1GHz 34
930 MHz TO 950 MHz 35
1GHz TO 2.5GHz 36
2.5GHz TO 9.4 GHz 37

Emissions mask applied 90.669;

FREQUENCY 937MHz(MIDDLE)

MODULATION TYPE: GSM

PLOT NUMBER
1 MHz TO 935 MHz 38
935 MHz TO 941 MHz 39
941 MHz TO 1GHz 40
1GHz TO 2GHz 41
2GHz TO 9.4 GHz 42

MODULATION TYPE: CW

PLOT NUMBER
1 MHz TO 935 MHz 43
935 MHz TO 941 MHz 44
940 MHz TO 2.5 GHz 45
2.5GHz TO 9.4 GHz 46
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REPORT NO: 98E7348 DATE:MAY 13, 1998 FCC ID: E675J50028
EUT: SINGLE CHANNEL 30W AMPLIFIER

FREQUENCY 935MHz(LOW)
MODULATION TYPE: GSM
PLOT NUMBER
1 MHz TO 935 MHz 47
935 MHz TO 940 MHz 48
940 MHz TO 2.5 GHz 49
2.5 GHz TO 9.35 GHz 50
MODULATION TYPE: CW
PLOT NUMBER
1 MHz TO 1GHz 31
925 MHz TO 945 MHz 52
1GHz TO 2.5 GHz 53
2.5 GHz TO 9.32 GHz 54

FREQUENCY 940MHz(HIGH)

MODULATION TYPE: GSM

PLOT NUMBER
1 MHz TO 1GHz 55
930 MHz TO 950 MHz 56
1GHz TO 2.5GHz 57
2.5GHz TO 9.4GHz 58

MODULATION TYPE: CW

PLOT NUMBER
1 MHz TO 1GHz 59
930 MHz TO 950 MHz 60
1GHz TO 2.5GHz 61
2.5GHz TO 9.4 GHz 62
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START 2.5@ GHz

RES BW 1 MHz

VBW 1 MHz

STOP 9.40 GHz

SWP 173 msec
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POWERWAVE (LDAS321-3@3), OUT OF BAND GSM LOow MKR 835 MHz
\ﬁ REF 314.8 dBm ATTEN 10 dB 24 .50 dBm
18 dB/
OFFSET
31.8
ap
DU
-13 .2
dBm

. 1)
START 4 MHz L STOP 1.80 GHz
RES BW 18 kHz VBW 12 kHz SWP 38.8 sec
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POWERWAVE (LDAS3@1-30), OUT OF BAND (GSM), LOW
Jﬁ REF 40.1 dBm ATTEN 20 dB

| | | T

i ; q u ! : “

coET | : ! i ) ( { “
OFFSET . , p - : r m m m 7
31.8 _ : | ! ! : w “ !
d8 m_ | ! W : j ! i
; i ; { . ! : H : '

oL, | “_, m | i |

-13.8 , M ; ! M i ! m

aBm / M m . _ _ _. W

| .ﬂ i h ; :

! ! :

i

B i : i

i i : H

i ! : ; !

1 : : i
{ i )
i -

4

L ) . « e w m m
START 8935 .00 MHz STOP 9S40 .88 MH-—
RZS BW 108 kH=z VW 1080 kHz SWP 28.0 msec

-
T SRR S A
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POWERWAVE (LBDAS3@1-33). OUT OF BAND (GSM)., LOW MKSH 1.8768 GH=z
! REF 30.4 aB8m ATTEN 10 dB -28.70 dBm

m ! “ ! | : _M ! !
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— ——— w | “
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START 94 -z STQFR 2.50 GH=z
RES 8W 24 MHz VB 4 Mz SWFE 39.0 msec
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POWERWAVE (LDAS301-30). 0QUT OF BAND (GSM) ,. LOW MKR 2.8d1 GHz
AT HEF 30.1 d8m ATTEN 18 dB —33.29 d8m

L ; ! T R 1 1

183 dBs,/ ‘ u i i ] ; ;
' : { _ | “ "

m . .‘ “ : . M . ! H

—_ u : _ i . ‘ :
OFFSET . _ L S T — S M

ww.mw m n _ w | |
n m ; . : : :

DL
.lleu - m ¢ - _ '
asm ~ - - -— - — —

: ]

: .

. : . ;

PN - S — — it e e . [ —————— - ——— j— —

’ . i B
B 1 ' '
L " e . — HiL L i S S

START 2.50 GHz STORP 9.3z GHo
AES B8W 1 MHZ VBW 1 MHZ . SWP 171 msec
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POWERWAVE (LDAS3@1~3@), OUT OF BANDO CW LOw MKR 935 MHz
fm FPEF__31.8 dBm _ ATTEN 1d d8 29 .30 dBm

107 dB/ T

wi }

OFFSET .
31.8
ds

DL
—-13 .3

dBm

- 55

om

START 1 MHz STOP 1.8@8 GH=z
HES BW 10 kHz VBW 10 kHz SWP 38.80 sec







o880 S LE dMS
ZH8 @5°'2 Jd0O1S

ZHW T ME8A ZHW T MB S34d

ZHO BT 1-v.is

“gra

wgp
B EV— .
g

8P
B TE

135440

/8P 27

wgp o~ Qge—
<ZHD B4LBTT HMW

Y
MNQ z7

8P BT N311V

| wgp g —mn O
(M3) ONVE 4D 1ND

MO™ (E-TBEBSVYA™T) IAVMHEHIMDA




Da8sul LT dMS ZHW T MS8A ZHW 7 M8 S3H
ZHY SE'6 dO.LSs : Z2HY BS°2 1l-vls

wgp
B T7—
-1g
ap
8°TE
138440
/8p g1
— : D@
wgp ps°te- gp @T NILLV wgp T '@ 43
ZHE £98°9 HMW MO (MD) AONVE H0 1IN0 (BE-TBESVAT) IAVMHIMOL

Y, ®




998 P QPE dMS ZH> BT MgA ZH> @7 M8 S3Y
ZHW T 1HV.ls

ZHY B8° 7T dO.LlSs

.JH

jrm _ ——

ﬂ?ﬂ—l e —————

—

- wgp
B £T—-

ule)
gp
8°T€E
138440
/a8 27
wgp g9’ v 8P P2 NILLV wap ¥ 0y aoy

ZHW BEB H>W HOIH (WS9) ONVE 40 LN0 (ZE-TOESYA) SAYMEIMOL

L




W
o=
=TS
=N
M-
T
=~
>
<X
">
~C
-
[~ T
>0
7. 19
w
o
»uw

1@
oo
-4
L
o
o
3
<
o
c
pury
x>
mo o
Pt
wc
w
-1-%
mmx
-]
b= £ TP
= =
XV -
mm o
WD T
NARX
ws
» +» D
NeT
g
>
ax<
DTO




So8suW §°/LE dMS ZHW T MBA ZHW 7 M8 s34
ZH9 BS™ T NVdS ZHD S4°F H3IAIN3D

LY

vars - wEp

B- tr—
g

gp
B"TE
135430

/8P @7

wgp Py~ BE- 8P B7 N311V ugp TTBE  dJd3d iﬂf
ZHS EBB”T HMW HOIH (WS9) ONVE 20 1ND (PE-TBESVO) SAVMHIMOM

aAr




o838W ELT dMS ZHW T MBA ZHW T M8 S34
ZHO P8 4d0l1S ZHY PS°2 1-Hv.ls

wgp
B~ eT—

it " 6 1a

doOlS ap
B"TE
J3IS44D

N
I
O
8

/89p a7

wgp pyI-T1E~ 8P BT N3L1LlV ugp T"PDE d3d D@
ZHD L7B"E2 HMW HOIH (WS9) ONVE 40 1N0 (BE-TBEBSVATT) SAVMHIMD

GE




D88 PTPE dMS ZHY BT M8A ZH3 @7 M8 S3Y
ZH9 B°1 dO.S ZHW 7 1dvlis

T

tS1&1k?11&i;ii1tf51ﬁ111sEé}i{{l?#&?iﬁ:?}?&f{l:iii
3_1
”_

~ »

95 wgp
B ¢T—

=l
ap
8°TE
135440
/8P BT

4
wEp P71 - 62 ap BT N3ILLV NEp 1-DE wam Ot
ZHW BEB H>MW HOIH (MD) ONVE =0 1N0 (BE—-TBEBVOT) SAVMHIMOL

y Y.
T




1130 8V3IN

A

d 1130 ALV
HBIH aHVE 40 LNO "NI C(OE8-JBEEYE
BGZ% '011

E ¥
vid
w3

N




S88BlWl G LE dMS ZHW T MdA ZHW 7 M8 534

ZH9 g2 dDl1Ss , ZHO PB°T 1HVLS

T

R A e e s L g Lt SRR SR

2" ET-
14
gp
B"TE
1385440
/8P 27
ugp p@-eEe— 8P U7 N3ILlLlV wgp T TPE  Jd3H .D@

ZHD SBB"T HMINW HOIH (MD) ONVE =0 1N0 (BE-TBEESVU™) IAVMHIMO

Zo —=




VaBW ELT dMS ZHW T MEBA ZHW T MB S3H o
ZHY Pr°6 dO.LS ZHY9 PSS e 1HVvlS

T[T

wgp
a8 —
e

8P
B TE
135440

/89p B7

wEP PP EE- gp PT NIL1V WEp 3 D6 =zn Y
ZHD £TB°2 HMW  HOIH (MD) ONVE =0 1N0 (BE-TBESVOT IAVMHIMOL

£92#




'§7)0) fo paoaddp uagrim ayp pnoynm ‘ynf ut 1daoxa paonpotdat aq Jou [[vys Liodas suy ],

8018-TCL (R0F)'XVd 9918-25L (80F) TAL VS 6306 VO ‘TTIVAANNNS AN XNVIQAOH 99€1
VI1£0PdNSIDON INFINND0d SADIAYAS DNILTNASNOD JONVITINOD

44

“UONBUIULI] WO () B YIIM 32108 pue peof sem J,NH 24 Jo uod ndino euusjue oy,

POYIRA 1S3,

"SY[SBUI UOISSTWIA 699"06 ‘(101 06 UONdag parjdde syury [2omyas],
yudwRIINbay wnwmr (V)

xozATeUR
wunxjoadg

dureaxd AdH

\A

SISjoW g — |

dmpgisa],

(ZHD9Z ® W/AP6" :SSO1) Aqe? [eIXe0d "Y1 (1907198 ODXATI
100/(ZHOZ08 1) ssed YSTH XSA

INAS6S8/9zZARUY wnyeds JH

VErrra/10)eIauan) [eudiS JH

det8/(ZHO §'97 - 1) dury-a1d JH

9pIE/EUUNUY IO 0dUry

1pas(] yeawdinby JuaUIINSEIA

NOLLVIAVY SNORINdS 40 HLONTILS A THIA £66°C NOLLDAS

‘Jarpdure 1omod e st 1F -oiqeonddy 10N

ALITIGVLS LONANOTIA §66'C NOLLOES

w
HITATTANY MOE TINNVHO HIDNIS 40

8TOOSISL9H -1 OO 866T ‘€T AVN:HLYA 8PcLHB86 ‘ON ILE0dIY




-$97) Jo paosddp uagram ayy gnoyns ‘pnf wp 3dasxa paonpoadas aq jou oys 310dad sty |

8918-25L (801)'XVd 9918-T6L (80F) THL VSN 680r6 VO ATV AANNNIS HARIA XNVAJIOH 99¢1
VI1E€0PdNSDO:ON LNHWNDO0A SZEDIAYES ONLLTASNOD 4ONVITINOD

%4

LS'6T- TSL €9Sk  Se- 1T L9 £RBIS
NIDIAVIN LINIT W/Angp dJANV TO AV ADREP

TCSL=LLYI— 00V

LL 9 = (0£) 0] 0T + 0§ = SYSBA UOISSTIIq
No17°06

uy/ANGPO 0¥ T =W/A 01 = €/ (0€ « OEMN)

ndinQ SLLVMOE steynduy |
ZHLE6=04

€98¢- TIB SS'ty Se- 1T L9T SL6Y
NIDIVIN LINI'T W/Andgp dAV TO dV  AldP

TI8=LLLS—00VI

LL'LS =(0€) 301 01 + € = SYSBN UOISSTIY
699°06

CO' 1€~ TSL SSeb S¢- 1T L9T SL'6Y
NIDAVIN LIAT1 T/AREP JAV TO AV Andp

CSL=LLY9 —00v]

LL'¥9 = (0€) 301 01 + 0S = SYSEIN UOISSTUIH
(Do17°06

w/ANGPOFT =W/A 01 = €/ (0€ + OEM)

ndinQ SLLVMOE syduy 1
ZHINSE6=04

ZHINOO8L ® dlUOULIBH pUodas uo paziiejod [Ba1LIdA WSD sbuipeal [Iy

0E-TOE6VAL

SHNSIY IS9 L,

‘off1 01 dn suorssmua snounds pue JIUOULIEY YOES JOJ UOISSIUD PIAIOSI )

1O S[3A3] 2y aznwirxew 03 dwaye ue ui [[e ‘senure[od YIoq UL PAIIMO] PUE PasIEl Sem BUUIUE

yoIess 3y pue s3a13ap (9¢ patetol sem [T a1 ‘Temod [y 18 Funeiado sarprdure oy yirp
M

HATAITdWNY M0¢ TENNYHO HIDNIS :LOd
8C00SI§L9d A1 DO 866T '€T AVW:HIYA 87 £LH86 ‘ON IMOddd



'§) JO [paoaddp uaynam ayy moynm ‘pnf up 1daoxa paonpoadat aq 30u [pYys piodad siy |

8018-25L (80F):XVd 9918-TSL (80r) TAL
VIL0rdNSDO'ON LNHNNDOA

VSN 680¥6 V. ‘TTVAANNNS HARIA XNVITIOL 99¢1
SHOIAYIS ONILTOSNOD HONVITdNOD

¥e

‘[ouuey? YSI pue ‘SjppHA ‘MOT 10J IPRUI 2I9M SJUSUISINSEBIN

"PAYOENE O] 01 PUOIIS WO 1)U [ I SOTUCULIEY [BIUSWEPUN,] JO BIBP SUOISSIUS pajeipey] (g

9665~ T8 ¥Tvk  Se- 1T L9T KOS
NIDEVIN IIATT WAREP JAV TO AV ATdp

TCR=LLLS —O0rT

LL LS = (0€) 301 0T + £ = SASLN UOISSIUF
699°06

9606~ TSL  ¥T¥y  SE- 1T L'9T +H0S
NIDIVIN ITATI WAREP JAV 10 IV Andp

TSL=LLYO—00F]

LLF9 = (0€) 80[ 0T + 0S = SYSeN uoIssTwyg
(No1Z'06

W/ANGPO OFT =W/A 0T = € /(0€ = OEM)

anding SLLVMOE steyrdury |
ZHINOY6=04

LS95- TT8 €9St  SE- I'T LOT €8IS
NIDGVIA ITATT WAREP JAV 1O AV Andp

CTR=LLLS —OOF]

LL'LS = (0£) 80 QT + £ = SYSB UOISSIwy
699'06

8C00SI6L99 -dI OO

8661

YHTIATTIWY MOE TEINNYHD HIONIS :LOF
'€T AVW:IHEIVA 8¥£LIB6 :ON JJd0OdHd




Sheet1

Radiated Emissions
FCC 90.210(J)

5/18/98

Juan Martinez

Site C (1 meter)

Powerwave Technologies
SINGLE CHANNEL 30W AMPLIFIER-GSM (LDAS301-30)

F(MH2) READING AF CL Amp DIST DUTY Other Total
(dBuV) (dB) (dB) {dB) (dB) (dB) (dB)
fo=937MHz(-12.8dBm
1874 52 26.7 2.1 -35 -9.5 0 1 373
2810 51.63 30 3.99 -35 -8.5 4] 1 4212
3748 54.36 32 4.75 -35 -9.5 0 1 47.61
4685 43.56 32.5 532 -35 -9.5 0 1 37.88
5622NF 41.3 35.2 5.7 -35 -9.5 0 1 38.7
6550 497 35.3 6.08 -35 -9.5 0 1 47.58
7490NF 45.03 36.8 6.65 -35 -8.5 0 1 44,98
8433NF 4572 37.6 7.6 -35 -9.5 0 1 47.42
9320NF 46.49 38.3 7.98 -35 9.5 0 1 49,27
fo= 940MHz(-12.8dBm)
1879 53.03 26.7 21 -35 -85 0 1 38.33
2824 55,53 30 3.99 -35 -9.5 0 1 46.02
3760 50.89 32 4.75 -35 -95 0 1 4414
4700 44 .34 32.5 5.32 -35 -9.5 0 1 38.66
5637NF 44 32 35.2 57 -35 -9.5 0 1 41.72
6580 48.93 353 6.08 -35 -9.5 0 1 46.81
7520NF 442 36.8 6.65 -35 -9.5 0 1 4415
8460NF 45,07 37.6 7.6 -35 -9.5 0 1 46.77
9400NF 44 .55 38.3 7.98 -35 -85 0 1 47.33
fo= 935MHz(-12.8dBm
1870 51.25 26.7 2.1 -35 -9.5 0 1 36.55
2805 48.15 30 3.99 -36 -9.5 0 1 36.64
3740 45.74 32 4.75 -35 -9.5 0 1 38.99
4675 44.83 32.5 5.32 -35 -9.5 0 1 39.15
5610NF 4214 35.2 57 -35 -9.5 0 1 39.54

Page 1

Limit

(dBuV/m) (dBuV/m)

752
752
752
75.2
752
752
75.2
752
75.2

75.2
752
75.2
752
75.2
752
752
75.2
75.2

752
75.2
75.2
752
75.2

Margin
(dB)

-37.9
-33.08
-27.59
-37.32

-36.5
-27.62
-30.22
-27.78
-25.93

-36.87
-29.18
-31.06
-36.54
-33.48
-28.39
-31.05
-28.43
-27.87

-38.65
-38.56
-36.21
-36.05
-35.66




6545 47.65
7480NF 46.18
B415NF 46.29

9350NF 46.18

35.3
36.8
376
38.3

6.08
6.65
7.6
7.98

-35
-35
-35
-35

NOTE: ALL READINGS ARE PEAK MEASUREMENTS

DIST: Correction to extrapolate reading to 3m specification distance
1M measurement distance: -9.5 dB
High pass filter insertion loss (1.802GHz)
DUTY: Duty Cycle correction factor
CL: CABLE LOSS

OTHER:
AF: Antenna Factor
AMP: Pre-amp gain
NF= Noise Floor

-9.5
-9.5
-9.5
-9.5

Sheett

OO oo

Page 2

— ok bk

Peak(P}:

45.53
46.13
47.99
48.96

75.2
75.2
75.2
75.2

-29.67
-29.07
-27.21
-26.24

ANALYZER BANDWIDTH SETTINGS

Hes Bw: Video Bw:

1MHz

1MHz




Radiated Emissions

FCC 90.669

Powerwave Technologies

SINGLE CHANNEL 30W AMPLIFIER-GSM (LDA9301-30)

F(MHz)

READING
(dBuV)

fo= 937MHz(-12.8dBm)

1874
2810
3748
4685
5622NF
6550
T490NF
8433NF
9320NF

52
51.63
54.36
43.56

413
49.7
45.03
45.72
46.49

fo= 940MHz(-12.8dBm)

1879
2824
3760
4700
5637NF
6580
7520NF
8460NF
9400NF

53.03
55.63
50.89
44.34
44.32
48.93
442

45.07
44.55

fo= 935MHz(-12.8dBm)}

1870
2805
3740
4875
5610NF

51.25
46.15
4574
44 83
42.14

AF
(dB)

26.7
30
32

32.5

35.2

35.3

36.8

376

38.3

26.7
30
32

32.5

36.2

35.3

36.8

37.6

38.3

26.7
30
32

32.5

35.2

cL
(dB)

21
3.99
4.75
5.32

5.7
6.08
6.65

7.6
7.98

2.1
3.99
4.75
5.32

5.7
6.08
6.65

7.6
7.98

2.1
3.99
475
5.32

5.7

Amp
(dB)

DIST

(dB)

-9.5
-95
-9.5
-9.5
-9.5
-9.5
-9.5
-95
-9.5

-9.5
-9.5
9.5
-8.5
-9.56
-9.5
-9.5
-9.5
-9.5

-9.5
-9.5
-9.5
-9.5
-9.5

Sheet1

DUTY

(dB)

[ i o I o B T v Y o i e oo R

SO0 0O0C0C0C0CO0O

o000 0

Page 1

Other
(dB)

—t ok ok b b b ek b b

—d b b ek ek ok =k ok =k

e A

5/18/98
Juan Martinez
Site C (1 meter)

Total Limit

(dBuV/im) (dBuV/m)

373 82
4212 82
47.61 82
37.88 82

38.7 82
47.58 82
44,98 82
47.42 a2
49.27 82
38.33 82
46.02 82
4414 82
38.66 82
41.72 g2
46.81 82
4415 82
46.77 82
47.33 82
36.55 82
36.64 82
38.99 82
39.15 82
39.54 82

Margin
(dB)

-44.7
-39.88
-34.39
-44.12

-43.3
-34.42
-37.02
-34.58
-32.73

-43.67
-35.98
-37.86
-43.34
-40.28
-35.19
-37.85
-36.23
-34.67

-45.45
-45.36
-43.01
-42.85
-42.46




6545 47.85
7480NF 46.18
8415NF 46.29
9350NF 46.18

35.3
36.8
376
38.3

6.08
6.85
7.6
7.98

-35
-35
-35
-35

NOTE: ALL READINGS ARE PEAK MEASUREMENTS

DIST: Correction to extrapolate reading to 3m specification distance
1M measurement distance: -9.5 dB

High pass filter insertion loss (1.802GHz)
DUTY: Duty Cycle correction factor
CL: CABLE LOSS

OTHER:
AF: Antenna Factor
AMP: Pre-amp gain
NF= Noise Floor

-9.5
-9.5
-9.5
-9.5

Sheet1

o000

Page 2

— b b b

45.53
46.13
47.99
48.96

82
82
82
82

-36.47
-35.87
-34.01
-33.04

ANALYZER BANDWIDTH SETTINGS

Peak(P}.

Res Bw:

Video Bw:

1MHz

1MHz
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