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Abstract

This report has been prepared on behalf of Symbol Technologies, Inc. to support the attached
Application for Equipment Authorization. The test report and application are submitted for a
Frequency Hopping Spread Spectrum Transmitter under Part 15.247 of the FCC Rules and
Regulations and Spectrum Management and Telecommunications Policy RSS-210 of Industry
Canada.. This Certification Test Report documents the test configuration and test results for a
Symbol Technologies, Inc. MR400.

Testing was performed on an Open Area Test Site (OATS) of Washington Laboratories, Ltd,
7560 Lindbergh Drive, Gaithersburg, MD 20879. Site description and site attenuation data have
been placed on file with the FCC's Sampling and Measurements Branch at the FCC laboratory in
Columbia, MD. The Industry Canada OATS numbers are 3035A-1 and 3035A-2 for Washington
Laboratories, Ltd. Site 1 and Site 2, respectively. Washington Laboratories, Ltd. has been
accepted by the FCC and approved by NIST NVLAP (NVLAP Lab Code: 200066-0) as an
independent FCC test laboratory.

The Symbol Technologies, Inc. MR400 complies with the limits for a Frequency Hopping
Spread Spectrum Transmitter device under FCC Part 15.247 and Industry Canada RSS-210.
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1 Introduction

1.1 Compliance Statement

The Symbol Technologies, Inc. MR400 complies with the limits for a Frequency Hopping Spread
Spectrum Transmitter device under FCC Part 15.247 and Industry Canada RSS-210.

1.2 Test Scope

Tests for radiated and conducted (at antenna terminal) emissions were performed. All measurements
were performed in accordance with FCC Public Notice DA 00-705 and the 2003 version of ANSI
C63.4. The measurement equipment conforms to ANSI C63.2 Specifications for Electromagnetic Noise
and Field Strength Instrumentation.

1.3 Contract Information

Customer: Symbol Technologies, Inc.
One Symbol Plaza
Holtsville, NY 11742

Purchase Order Number: 4500572771
Quotation Number: 62663-A

1.4 Test Dates
Testing was performed on the following date(s):  August 15 to August 29, 2006

1.5 Test and Support Personnel
Washington Laboratories, LTD James Ritter, John Repella
Client Representative Alan Parish

1.6 Test Summary

The following is a brief summary of the tests performed on the Symbol Technologies, Inc. MR400 RFID
Reader.

Section Requirement Report Section | Pass/Fail
15.247(b) Output Power 4.2 Pass
2.1049 Occupied Bandwidth 4.3 Pass
15.247(a)(1) Channel Spacing and Number of Hop Channels | 4.4 Pass
15.247(d) Conducted Spurious Emissions 4.5 Pass
15.247(c) Radiated Spurious Emissions 4.6 Pass
15.207 AC Powerline Conducted Emissions 4.7 Pass

WLL Report #9284-01 - Page 1 of 58 - © 2006 Washington Laboratories, Ltd.
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1.7 Abbreviations

A Ampere
ac alternating current
AM Amplitude Modulation
Amps Amperes
b/s bits per second
BW BandWidth
CE Conducted Emission
cm centimeter
CW Continuous Wave
dB deciBel
dc direct current
EMI Electromagnetic Interference
EUT Equipment Under Test
FM Frequency Modulation
G giga - prefix for 10° multiplier
Hz Hertz
IF Intermediate Frequency
K kilo - prefix for 10° multiplier
LISN Line Impedance Stabilization Network
M Mega - prefix for 10° multiplier
m meter
K micro - prefix for 10 multiplier
NB Narrowband
QP Quasi-Peak
RE Radiated Emissions
RF Radio Frequency
rms root-mean-square
SN Serial Number
S/IA Spectrum Analyzer
\Y Volt

WLL Report #9284-01
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2 Equipment Under Test

2.1 EUT Ildentification & Description
The Symbol Technologies, Inc. MR400 is a frequency-hopping RFID reader module for incorporation

into an end-user product.

Table 1. Device Summary

ITEM DESCRIPTION
Manufacturer: Symbol Technologies, Inc.
FCC ID: H9PMR400
IC: 1549D-MR400
Model: MR400
FCC Rule Parts: §15.247
Industry Canada: RSS210
Frequency Range: 902.75M - 927.25MHz
Maximum Output Power: 933mW (29.7dBm)
Modulation: AM
Occupied Bandwidth: 80.74kHz
Keying: Automatic
Type of Information: Data
Number of Channels: 50
Power Output Level Fixed
Antenna Connector N-type
Antenna Type 6dBi

Interface Cables:

Antenna, Com, Power

Power Source & Voltage:

5Vdc from 120Vac

2.2 Test Configuration

The MR400 was configured with an antenna, a power supply, and a support PC for control. See the
following figure. Since the device is a module the unit was tested in 3 orthogonal orientations for the

radiated emissions testing.

WLL Report #9284-01
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DC Power Supply
— — 6dBi Antenna

Ribbon
Connector

shielded RF cable \

< 5.2VDC

EUT
Module | «—— Test Fixture

< RS232

Plastic Plate.

.

Laptop computer

Figure 2-1: Test Configuration.

2.3 Testing Algorithm

The MR400 was power via a level converter test fixture with 5.2VDC from a DC power Supply. A
support laptop connected to the test fixture via RS232 for communications. The test fixture provided
power and communications with the EUT module over a ribbon cable assembly. Two programs on
laptop controlled the EUT, A tag tracker program 5.3.0 controlled the unit during hopping operations
and a Tera Term Pro Utility provided the ability to have the unit transmit on individual channels.

2.4 Test Location

All measurements herein were performed at Washington Laboratories, Ltd. test center in Gaithersburg,
MD. Site description and site attenuation data have been placed on file with the FCC's Sampling and
Measurements Branch at the FCC laboratory in Columbia, MD. The Industry Canada OATS numbers
are 3035A-1 and 3035A-2 for Washington Laboratories, Ltd. Site 1 and Site 2, respectively. Washington
Laboratories, Ltd. has been accepted by the FCC and approved by NIST NVLAP (NVLAP Lab Code:
200066-0) as an independent FCC test laboratory.

WLL Report #9284-01 - Page 4 of 58 - © 2006 Washington Laboratories, Ltd.
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2.5 Measurements
2.5.1 References

FCC Public Notice DA 00-705, Filing and Measurement Guidelines for Frequency Hopping Spread
Spectrum Systems

ANSI C63.2 Specifications for Electromagnetic Noise and Field Strength Instrumentation

ANSI C63.4 American National Standard for Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

2.6 Measurement Uncertainty

All results reported herein relate only to the equipment tested. For the purposes of the measurements
performed by Washington Laboratories, the measurement uncertainty is 2.3 dB. This has been
calculated for a worst-case situation (radiated emissions measurements performed on an open area test
site).

The following measurement uncertainty calculation is provided:
Total Uncertainty = (A2 + B2+ C?)Y%/(n-1)
where:
A = Antenna calibration uncertainty, in dB = 2 dB
B = Spectrum Analyzer uncertainty, in dB =1 dB
C = Site uncertainty, in dB = 4 dB
n = number of factors in uncertainty calculation = 3
Thus, Total Uncertainty = 0.5 (2% + 1% + 4%)"2= +2.3 dB.

WLL Report #9284-01 - Page 5 of 58 - © 2006 Washington Laboratories, Ltd.



Symbol Technologies, Inc. FCC Certification Test Report
MR400 September 2006

3 Test Equipment
Table 2 shows a list of the test equipment used for measurements along with the calibration information.

Table 2: Test Equipment List

Nz;rn?Zf Radiated Emissions Test Date:  8/23/2006
Asset # Manufacturer/Model Description Cal. Due
00071 HP8568A PRESELECTOR, RF 6/26/2007
00073 HP, 8568B ANALYZER, SPECTRUM 6/26/2007
00069 HP, 85650A ADAPTER, QP 6/26/2007
00004 ARA, DRG-118/A ANTENNA, DRG, 1-18GHZ 2/02/2007
00522 HP, 8449B PRE-AMPLIFIER, 1-26.5GHZ 5/04/2007
00074 HP, 8593A ANALYZER, SPECTRUM 10/04/2006
00280 ITC, 21C-3A1 WAVEGUIDE 3.45-11.0GHZ 6/12/2008
00337 WLL, 1.2-5GHZ FILTER, BAND PASS 2/07/2007
00557 SCHAFFNER, CBL6141A ANTENNA, BILOG 12/01/2006
Test . .
Name: Conducted Emissions Voltage Test Date:  8/29/2006
Asset # Manufacturer/Model Description Cal. Due
00068 HP, 85650A ADAPTER, QP 7/3/2007
00072 HP, 8568B ANALYZER, SPECTRUM 7/3/2007
00125 SOLAR, 8028-50-TS-24-BNC LISN 1/31/2007
00126 SOLAR, 8028-50-TS-24-BNC LISN 1/31/2007
00053 HP, 11947A LIMITER, TRANSIENT 4/24/2007

WLL Report #9284-01 - Page 6 of 58 - © 2006 Washington Laboratories, Ltd.
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4 Test Results

4.1 Duty Cycle Correction

In accordance with the FCC Public Notice DA 00-705 and Pt 15.209 the spurious radiated harmonic
emissions measurements may be adjusted using a duty cycle correction factor in addition to video
averaging if the dwell time per channel of the hopping signal is less than 100 ms.

The duty cycle correction factor is calculated by:
20 x LOG (dwell time/100 ms)

The following figures show the plots of the dwell time for the transmitter. Based on these plots, the total
dwell time per 100 ms is 30ms. This corresponds to a duty cycle correction of 10.45dB; The maximum
allowed duty cycle correction is 20dB.

Syibol Technologies, Tob 9234, ME4AO0O Pt15 247 Time OFf Occupancy, Low Channel (@ 902750 Hz
zeto-span reading showing 30ms On Time- One Pulse

12 28 Aug 2006

a Mkrl 30 ms

RFef 41 dBEm #HAtten 30 dB -B.17 dB
i - : Bt : : . = i i
Log 1r L %
10 : : © i i i i i i -

Lafw |

y1 s2|
$3 Y|

£ | ' : : ' : : ; A
FTun _ . ' - 5

Center 992,750 Mz | | ' | ' | SR
Res BH 300 kHz VBK 388 kHz Sweep 188 ms (B@1 pts)

Figure 4-1. Duty Cycle Plot, Pulse Width

WLL Report #9284-01 - Page 7 of 58 - © 2006 Washington Laboratories, Ltd.



Symbol Technologies, Inc.

MR400

FCC Certification Test Report

September 2006

Symbol Technologies, JTob 8284, P115 2471 Darell Time Per 20 3econd Period,
20 Jecond period baszed on a Jignal bandwidth of 20kHz in the 902-9220Hz Band
Total Dowrell titne = 12Pulses (1 at trigger time) of 30ms for a total of 360mes. Limit =400ms pet 20 Second Period

Ref 41 dBm #Htten 30 dB
[‘JDD;m LR T One Pulse at Trigger Point
IR S | |
dB/
Offst |
2l

db

Loy

W1 s2)
33 V3|

£0H

FTun

Center 9@2 F=15R L

Res BH 388 kHz VEH 388 kHz

Figure 4-2. Time of Occupancy, 20 sec

pan
Sweep 28 5 (681 pts)

Hz
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4.2 RF Power Output: (FCC Part §2.1046)

To measure the output power the hopping sequence was stopped while the frequency dwelled on a low,
high and middle channel. The output from the transmitter was connected to an attenuator and then to
the input of the RF Spectrum Analyzer. The analyzer offset was adjusted to compensate for the
attenuator and other losses in the system.

Table 3. RF Power Output, Low Power

Frequency Level Limit Pass/Fail
Low Channel 13.8 dBm 30 dBm Pass
902.75MHz

Mid Channel 13.5dBm 30 dBm Pass
914.75MHz

High Channel 13.8 dBm 30 dBm Pass
927.25MHz

Table 4. RF Power Output, High Power

Frequency Level Limit Pass/Fail
Low Channel 29.7.dBm 30dBm Pass
902.75MHz

Mid Channel 29.5dBm 30dBm Pass
914.75MHz

High Channel 29.6 dBm 30 dBm Pass
927.25MHz
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Symbol Technologies JOB: 9284 ; CMWLLYSymbol _MRADDFWE_LoChan_LoPwr, 2508092008 10:53:14; James Ritter
F1=29027H MHz @ 13.82; F2=9002742 MHz @ 13.582; DELTA = 463.847 Hz@ 0.003 4B

SASETTINGS: RBW=200 kHz; VBUW=1 MHz; SPAN=500kHz; SWEEF TIME= 0.02; ATT=20 dB

analyzer HP3S593Aa cal due 104406, Limit= 20dBm max Lo Porwer maode - 14 dBm

Figure 4-3. RF Peak Power (Low), Low Channel
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F1=2944.74300000000041 MHz @ 13.48; FZ2 = 944.7430000000004 MHz @ 13.49; DELTA=0Hz@O 48

SASETTINGS: RBW=200 kHz; VBUW=1 MHz; SPAN=500kHz; SWEEF TIME= 0.02; ATT=20 dB

analyzer HP2593Aa cal due 104406, Limit= 30dBm max Low power mode = 14 dBm

Figure 4-4. RF Peak Power (Low), Mid Channel
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SASETTINGS: RBW=200 kHz; VBUW=1 MHz; SPAN=500kHz; SWEEF TIME= 0.02; ATT=20 dB

analyzer HP2592Aa cal due 10/4406G, Limit = 30dBm max- Low power mode = 14 dBm

Figure 4-5. RF Peak Power (Low), High Channel
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Figure 4-6. RF Peak Power (High), Low Channel
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Figure 4-7. RF Peak Power (High), Mid Channel
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Symbol Technolegies JOB: 9284 ; CoLL\Symbol_MRIOOVPWRE_HiChan; 250A09/2006 09:45:04; James Ritter
F1=2927.252 MHz @ 20.56; F2=027.253 MHz @ 20.55; DELTA=967.795 Hz@O0.009 4B

SASETTINGS: RBW=200 kHz; VBUW=1 MHz; SPAN=500kHz; SWEEF TIME= 0.02; ATT=20 dB

analyzer HPE59343 cal due 10006, Limit=30dBm max

Figure 4-8. RF Peak Power (High), High Channel
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4.3 Occupied Bandwidth: (FCC Part §2.1049)
Occupied bandwidth was performed by coupling the output of the EUT to the input of a spectrum

analyzer.

For Frequency Hopping Spread Spectrum Systems, FCC Part 15.247 requires the maximum 20 dB
bandwidth not exceed 1MHz.

At full modulation, the occupied bandwidth was measured as shown:
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analyzer HPS59324a cal due 10/4406, Limit = S00kHz max
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Figure 4-9. Occupied Bandwidth, Low Channel
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Symbol Technologies JOB: 9284 ; CAWLLSymbol MREGOOWEVY_CenChan; 250A0g/2006 09:17:22; James Ritter

F1=914702 MHz @ 2.1589; F2=9044712 MHz @ 2.072; DELTA=T986795 kHz@ 0.02711 dB

SA SETTINGS: RBW=1 kHz; VBW=2 kHz; SPAN=500kHz; SWEEF TIME= 1.5, ATT=20 dB

analyzer HP2593Aa cal due 1044706, Limit = S00kHz max

Figure 4-10. Occupied Bandwidth, Mid Channel
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Symbol Technologies JOB: 92284 ; CNWVLLSymbol _MRIDDWEW_HiChan; 25050952006 09:21:04; James Ritter

F1 =927 204 MH=z @ 1.726; F2=027.213 MHz @ 1663, DELTA=20.7322 kHz@ 005226 4B

SA SETTINGS: RBW=1 kHz; VBW=2 kHz; SPAN=500kHz; SWEEF TIME= 1.5, ATT=20 dB

analyzer HP2593Aa cal due 1044706, Limit = S00kHz max

Figure 4-11. Occupied Bandwidth, High Channel
Table 5 provides a summary of the Occupied Bandwidth Results.

Table 5. Occupied Bandwidth Results

Frequency Bandwidth Limit Pass/Fail
Low Channel 78.276kHz 1 MHz Pass
902.75MHz

Mid Channel 79.579kHz 1 MHz Pass
914.75MHz

High Channel 80.738kHz 1 MHz Pass
927.25MHz
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4.4 Channel Spacing and Number of Hop Channels (FCC Part §15247(a)(1)

Per the FCC requirements, frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25kHz or the 20 dB bandwidth, whichever is greater. The maximum 20dB
bandwidth measured is 80.738kHz. The EUT antenna was removed and the cable was connected
directly into a spectrum analyzer through a 10 dB attenuator. An offset was programmed into the
spectrum analyzer to compensate for the loss of the external attenuator. The spectrum analyzer
resolution bandwidth was set to 100 kHz and the video bandwidth was set to 100 kHz.

The following are plots of the channel spacing and number of hopping channels data. The channel
spacing was measured to be 500.6kHz and the number of channels used is 50.
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Symbol Technologies JOB: 9284 ; CANWLLSymbol_MRAOOCamier Seperation;  2808ug/2008 16:05:20; James Ritter

F1=00322582 MHz @ 2065, F2=002751 MHz @2203; DELTA= 5006835 kHz@ 0.271 4B

SASETTINGS: RBUW=30 kHz; VBW=300 kHz; SPAN=1MHz; SWEEF TIME=0.02; ATT=20 dB

analyzer HP2592Aa cal due 1044406, Limit = S80kHz (2048 bandwidth) Minivoom

Figure 4-12. Channel Spacing, 500kHz
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SASETTINGS: RBUW=200 kHz; WBW=200 kHz; SPAN=27 SMHz; SWEEF TIME= 0.02; ATT=20 4B

analyzer HP25934a cal due 10006, Limt =50 Hopping Frequencies Minimum

Figure 4-13. Number of Channels
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4.5 Conducted Spurious Emissions at Antenna Terminals (FCC Part §2.1051)

The EUT must comply with requirements for spurious emissions at antenna terminals. Per §15.247(c) all
spurious emissions in any 100 kHz bandwidth outside the frequency band in which the spread spectrum
device is operating shall be attenuated 20 dB below the highest power level in a 100 kHz bandwidth
within the band containing the highest level of the desired power.

The EUT antenna was removed and the cable was connected directly into a spectrum analyzer through a
10 dB attenuator. An offset was programmed into the spectrum analyzer to compensate for the loss of
the external attenuator. The spectrum analyzer resolution bandwidth was set to 100 kHz and the video
bandwidth was set to 100 kHz. The amplitude of the EUT carrier frequency was measured to determine
the emissions limit (20 dB below the carrier frequency amplitude). The emissions outside of the
allocated frequency band were then scanned from 30 MHz up to the tenth harmonic of the carrier.

Conducted spurious emissions testing was performed in the DH1 mode for the high channel, DH3 mode
for the middle channel, and DH5 mode for the low channel with the hopping disabled. Additionally, the
bandedge conducted emissions testing was performed with the hopping activated and with the hopping
stopped.

The following are plots of the conducted spurious emissions data. Bandedge plots are shown in Figure
4-38 through Figure 4-43.
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Symbal Technologies JOB: 9284 ; CMMWLLASymbol_MRIOMSpurl_LoChan_LoPwr, 28040972005 13:29:25; James Ritter

F1=183.134 MHz @ -34.79; FZ= 182409 MHz @-6.2, DELTA=f84.934 kHz(@ 25.555 dB

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=77OMHz; SWEEP TIME= 0.02; ATT=20 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-14. Conducted Spurious Emissions (Low Power), Low Channel 30 - 800MHz
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Symbal Technologies JOB: 9284 ; CMMWLLASymbol_MRIOMSpur2_LoChan_LoPwr, 28040972005 13:13:44; James Ritter

F1=903.323 MHz @ 13.8, F2Z=902MHz @-6.2;, DELTA=1.323 MHz@ 20 dB

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=200MHz; SWEEP TIME= 0.02; ATT=20 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-15. Conducted Spurious Emissions (Low Power), Low Channel 800 — 1000MHz
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F1=2318 GHz @-31.72; F2=2344 GHz @62, DELTA=25.8933 MHz@25.523 4B
SASETTINGS: RBW=100 kHz; WEW=100 kHz; SPAN=4%Hz; SWEEP TIME= 0.02; ATT=20 dB
andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-16. Conducted Spurious Emissions (Low Power), Low Channel 1 -5GHz
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andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-17. Conducted Spurious Emissions (Low Power), Low Channel 5 - 9.5GHz
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Symbol Technologies JOB: 9284 ; CMLLASymbol_MRADSpurt_CenChan_LoPur, 28080952006 13:26:15; James Ritter
F4 =187 561 MHz @-34.53; F2=185204 MHz @-62; DELTA=2357 MHz@ 28.327 4B
SA SETTINGS: RBW=100 kHz; WVBWN=100 kHz; SPAN=YTOMHz, SWEEP TIME= 0.02; ATT=20 4B
andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-18. Conducted Spurious Emissions (Low Power), Mid Channel 30 - 800MHz
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Symbal Technologies JOB: 9284 ; CMVLLASymbol_MRADSpur_CenChan_LoPur, 28080952008 13:15:28; James Ritter

F1=915.106 MHz @ 13.5; F2=902 MHz @-6.2; DELTA=13.105 MHz{@ 20 4B

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=200MHz; SWEEP TIME= 0.02; ATT=20 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-19. Conducted Spurious Emissions (Low Power), Mid Channel 800 — 1000MHz
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SASETTINGS: RBW=100 kHz; WEW=100 kHz; SPAN=4%Hz; SWEEP TIME= 0.02; ATT=20 dB
andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-20. Conducted Spurious Emissions (Low Power), Mid Channel 1 -5GHz

WLL Report #9284-01 - Page 29 of 58 - © 2006 Washington Laboratories, Ltd.



Symbol Technologies, Inc. FCC Certification Test Report
MR400 September 2006

£ WLPLOT

MR400 P415.247 Conducted Spurious Certer Channal 63 914.75MHz [Lows Povwer] L
40 :

dBm e 7
30

20

LEVEL B T
10

LIMIT1 -10

MKRS " e e oo i

¥ K i
40 B 2 LTz
60 i |
LIMIT 2 B i
-60
5.000E4 10.000E9

Frequency

Symbal Technologies JOB: 9284 ; CMVLLASymbol_MRADSpurd CenChan_LoPur 28080952006 15:39:02; James Ritter

F1=7716 GHz @-21.27, F2=7735 GHz @-6.2; DELTA=18.74 MHz@ 15.071 dB

SASETTINGS: RBU=100 kHz, WBW=100 kHz; SPAN=5GHz; SWEEP TIME= 0.02; ATT=20 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-21. Conducted Spurious Emissions (Low Power), Mid Channel 5 — 9.5GHz
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Symbol Technologies JOB: 9284 ; CNWVLLSymbol_MRAOSpurl_HiChan_LoPwr; 28050952006 13:42:38; James Ritter
F1 = 156 665 MHz @ -34.54; F2=160.392 MHz @-6.2; DELTA=3.727 MHz@ 25340 dB
SASETTINGE: RBU=100 kHz; VBW=100 kHz, SPAN=770MHz; SWEEF TIME= 0.02; ATT=20 dB
analyzer HP25934a cal due 104406, Limit= 20dBc minimum

Figure 4-22. Conducted Spurious Emissions (Low Power), High Channel 30 - 800MHz
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Symbal Technologies JOB: 9284 ; CWLLASymbol_MRADSpur_HiChan_LoPwr; 28080902006 1:3:10:21; James Ritter

F1 = 9Z7.1800000000001 MHz @ 13.8; F2=928 MHz @-6.2;, DELTA=809.663 kHzi@ 20 4B

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=200MHz; SWEEP TIME= 0.02; ATT=20 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-23. Conducted Spurious Emissions (Low Power), High Channel 800 — 1000MHz
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Figure 4-24. Conducted Spurious Emissions (Low Power), High Channel 1 -5GHz
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Symbal Technologies JOB: 9284 ; CWLLASymbol_MRADSpurd HiChan_LoPwr; 28080902006 16:18:39; James Ritter

F1=7778 GHz @-20.79; FZ2=7757 GHz@-G.2; DELTA=8747333000003033 MHz@ 14.557 4B

SASETTINGS: REW=100 kHz; WBW=100 kHz; SPAN=45GHz, SWEEP TIME= 0.027; ATT=20 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-25. Conducted Spurious Emissions (Low Power), High Channel 5 - 9.5GHz
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Symbal Technologies JOB: 9284 ; CWVLLASymbol_MRADSpurt_LoChan_HiPwr;, 28080902006 1:3:32:38; James Ritter
F1=761.835 MHz @-33.45;, F2=T757.523 MHz @9.500; DELTA=4362 MHz@43.245 4B
SA SETTINGS: RBWi=100 kHz; WBW=100 kHz; SPAN=T7OMHz; SWEEP TIME= 0.02; ATT=30 dB
andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-26. Conducted Spurious Emissions (High Power), Low Channel 30 - 800MHz
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Symbal Technologies JOB: 9284 ; CWLLASymbol_MRADSpur_LoChan_HiPvr;, 28080902006 12.00:38; James Ritter

F1=901.813 MHz @9.500; FZ=903.021 MHz @288, DELTA=1.2058 MHz@ 20 dB

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=200MHz; SWEEP TIME= 0.02; ATT=20 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-27. Conducted Spurious Emissions (High Power), Low Channel 800 — 1000MHz
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SENSOR: NONE.TXT CABLES: CAB_00486. TXT Cable S0M-40G, NONE. TXT, ATT20DBPAD. TAT
F1=2894 GHz [@-30.16; F2=2.893 GHz @9.800; DELTA= 1275 MHz@ 39957 dB
SASETTINGS: RBW=100 kHz; WEW=100 kHz; SPAN=4%Hz; SWEEP TIME= 0.02; ATT=20 dB
andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-28. Conducted Spurious Emissions (High Power), Low Channel 1 -5GHz
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SENSOR: NONE.TXT CABLES: CAB_O0426.TXT Cable SOM-40G, NONE. TAT, ATTZ0DBPAD.TAT

F1=77583 GHz [@-20.85; F2=7757 GHz @8.800; DELTA= 3692 MHz@ 30.752 dB

SASETTINGS: REW=100 kHz, YBW=100 kHz, SPAN=4.5GHz; SWEEP TIME=0.02; ATT=230 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-29. Conducted Spurious Emissions (High Power), Low Channel 5 - 9.5GHz
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Symbel Technologies JOB: 9284 ; COWLLASymbol_MRAOMSpurt_CenChan_HiPwr,  280409/2008 13:22:24; James Ritter
F1=111.716 MHz @-34.53; F2= 113345 MHz @9.500; DELTA= 1623 MHz@ 44.383 4B
SA SETTINGS: RBW=100 kHz; WVBWN=100 kHz; SPAN=YTOMHz, SWEEP TIME= 0.02; ATT=20 4B
andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-30. Conducted Spurious Emissions (High Power), Mid Channel 30 - 800MHz
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Symbel Technologies JOB: 9284 ; CMWLLASymbol_MRAOMSpur2_CenChan_HiPwr,  280409/2008 13:17:25; James Ritter

F1=915.106 MHz @ 28.8; F2=923 MHz @9.800; DELTA=12.894 MHz[@ 20 4B

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=200MHz; SWEEP TIME= 0.02; ATT=20 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-31. Conducted Spurious Emissions (High Power), Mid Channel 800 — 1000MHz
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SENSOR: NONE.TXT CABLES: CAB_00486. TXT Cable S0M-40G, NONE. TXT, ATT20DBPAD. TAT
F1=2809 GHz [@-30.47; F2=2807 GHz @9.800; DELTA=2254 MHz@ 40269 dB
SASETTINGS: RBW=100 kHz; WEW=100 kHz; SPAN=4%Hz; SWEEP TIME= 0.02; ATT=20 dB
andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-32. Conducted Spurious Emissions (High Power), Mid Channel 1 -5GHz
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Symbel Technologies JOB: 9284 ; CMWLLASymbol_MRAOMSpurd_CenChan_HiPwr,  280409/2008 15:10:47; James Ritter

F1=6605 GHz @-21.88; F2=0627 GHz @8.800; DELTA=21.985 MHz@ 31.630 dB

SASETTINGS: REW=100 kHz; WBW=100 kHz; SPAN=45GHz, SWEEP TIME= 0.027; ATT=20 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-33. Conducted Spurious Emissions (High Power), Mid Channel 5 - 9.5GHz
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Symbol Technologies JOB: 9284 ; CAWLLSymbol _MRA00WSpurt_HiChan_HiPwr; 28550920068 13:35:44; James Ritter
F1=45427 MHz @-34.15; F2 =454496 MHz @ 9.800; DELTA= 226368 kHz@ 43.947 4B
SASETTINGE: RBU=100 kHz; VBW=100 kHz, SPAN=770MHz; SWEEF TIME= 0.02; ATT=20 dB
analyzer HP25934a cal due 104406, Limit= 20dBc minimum

Figure 4-34. Conducted Spurious Emissions (High Power), High Channel 30 - 800MHz
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Symbol Technologies JOB: 9284 ; COWLLASymbol_MRAOMSpur2_HiChan_HiPuwr,  280A09°2008 13:08:40; James Ritter

F1=927 482 MHz @ 29.3; FZ=925 MHz @9.800; DELTA=4507.553 kHz@ 20 dB

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=200MHz; SWEEP TIME= 0.02; ATT=20 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-35. Conducted Spurious Emissions (High Power), High Channel 800 — 1000MHz
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SENSOR: NONE.TXT CABLES: CAB_00486. TXT Cable S0M-40G, NONE. TXT, ATT20DBPAD. TAT
F1=2886 GHz [@-30.26; F2=2879 GHz @9.800; DELTA=6978 MHz@ 40.064 dB
SASETTINGS: RBW=100 kHz; WEW=100 kHz; SPAN=4%Hz; SWEEP TIME= 0.02; ATT=20 dB
andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-36. Conducted Spurious Emissions (High Power), High Channel 1 -5GHz
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Symbol Technologies JOB: 9284 ; COWLLASymbol_MRAOMSpurd_HiChan_HiPuwr, 28080952008 15:55:44; James Ritter

F1=7.786 GHz [@-20.83; F2=7.54 GHz @9.800; DELTA=44.178 MHz@ 30.731 dB

SASETTINGS: RBU=100 kHz, WBW=100 kHz; SPAN=5GHz; SWEEP TIME= 0.03; ATT=20 4B

andlyzer HPES934Aa cal due 10/408, Limit= 20dBe minimum

Figure 4-37. Conducted Spurious Emissions (High Power), High Channel 5 - 9.5GHz
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Symbol Technologies JOB: 9284 ; COWLLASymbol_MRAOMBandEdge_Lower_LoPwr;  28000g/2008 11:14:35; James Ritter

F1=902725 MHz @ 138; F2=902 MHz @-6.2, DELTA=T25.076 kHz@ 20 dB

SASETTINGS: REW=100 kHz, WBW=100 kHz; SPAN=10MHz; SWEEP TIME=0.02; ATT=20 4B

analyzer HPE5934a cal due 10/4406, Limit= 20dBe minimum

Figure 4-38. Conducted Bandedge, Low Channel, Low Power
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Symbal Technologies JOB: 9284 ; CNAWLLASymbol_MRIODNEandEdge_Lower_HiPwr, 28080952008 141:07:56; James Ritter

F1=80274 MHz (@293, F2=902 MHz @9.300;, DELTA=T740.131kHz@ 20 4B

SASETTINGS: REW=100 kHz, WBW=100 kHz; SPAN=10MHz; SWEEP TIME=0.02; ATT=20 4B

analyzer HPE5934a cal due 10/4406, Limit= 20dBe minimum

Figure 4-39. Conducted Bandedge, Low Channel, High Power

WLL Report #9284-01 - Page 48 of 58 - © 2006 Washington Laboratories, Ltd.



Symbol Technologies, Inc. FCC Certification Test Report
MR400 September 2006

5 WLPLOT

MR400 Pt16.247 Conducted Spurious Lower Band Edge - Frequency Hopping Mode LIATT 1

W T T T 7T T T T 7T T T T T T T T [ T T T [ T T T T T T T [ T T T [ T T T [T T

dBm C ]
20

N AR A AL
A AUAVAVRVRYRVATAE

- ] z
. / :
: / z

MRS
¥ (S TPAY PR, S PSS ST P P P -
DR - LTz
A0 i
LIMIT 2 L -

1 1 | 1 | 1| L 1 | 1 | | L 1 1 L 1 | 1 | | L 1 | L | | 1 1 |
80
297.000EE 292.000EE S293.000EE S00.000EE  S01.000EE  902000EE  903.000EE  904.000EE 5050006 906.000EE 907.000EE

Frequency

Symbal Technologies JOB: 9284 ; CMWLLASymbol_MRIONEandEdge_lomwer_Hopping; 280802008 10:15:26; James Ritter

F1=902725 MHz @ 28.8; F2=902 MHz @9.800; DELTA=725.076 kHz@ 20 dB

SASETTINGS: REW=100 kHz, WBW=100 kHz; SPAN=10MHz; SWEEP TIME=0.02; ATT=20 4B

analyzer HPE5934a cal due 10/4406, Limit= 20dBe minimum

Figure 4-40. Conducted Bandedge, Low Channel, Hopping
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Symbol Technologies JOB: 9284 ; CNWLLASymbol_MRIOMBandEdge_Upper_LoPwr; 2808002008 11:19:13; James Ritter

F1=927 215 MHz @13.3, F2=928 MHz @-62, DELTA=735.4980000000001 kHzi@ 20 4B

SASETTINGS: REW=100 kHz, WBW=100 kHz; SPAN=10MHz; SWEEP TIME=0.02; ATT=20 4B

analyzer HPE5934a cal due 10/4406, Limit= 20dBe minimum

Figure 4-41. Conducted Bandedge, High Channel, Low Power
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Symbal Technologies JOB: 9284 ; CNAWLLASymbol_MRIODNEandEdge_Upper_HiPwr, 28080952008 11:04:53; James Ritter

F1=927 23 MHz (@293, F2=928 MHz @9.5300;, DELTA=T770383 kHz@ 20 4B

SASETTINGS: REW=100 kHz, WBW=100 kHz; SPAN=10MHz; SWEEP TIME=0.02; ATT=20 4B

analyzer HPE5934a cal due 10/4406, Limit= 20dBe minimum

Figure 4-42. Conducted Bandedge, High Channel, High Power
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Symbel Technologies JOB: 9284 ; COWLLASymbol_MRAOMBandEdge_Upper_Hopping; 28040952005 10:26:36; James Ritter

F1=927 23 MHz (@293, F2=928 MHz @9.5300;, DELTA=T770383 kHz@ 20 4B

SASETTINGS: REW=100 kHz, WBW=100 kHz; SPAN=10MHz; SWEEP TIME=0.02; ATT=20 4B

analyzer HPE5934a cal due 10/4406, Limit= 20dBe minimum

Figure 4-43. Conducted Bandedge, High Channel, Hopping
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4.6 Radiated Spurious Emissions: (FCC Part §2.1053)

Radiated emissions that fall in the restricted bands must comply with the general emissions limits in
15.209(a) and RSS-210 Table 2.

The emissions were measured using the following resolution bandwidths:

Frequency Range

Resolution Bandwidth

Video Bandwidth

30MHz-1000 MHz

120kHz

>30 kHz

>1000 MHz

1 MHz <30 Hz (Avg.)
1MHz (Peak)

Harmonic and Spurious emissions that were identified as coming from the EUT were checked in Peak
and in Average Mode. It was verified that the peak-to-average ratio did not exceed 20dB.

Peak measurements and average measurements are made. All emissions were determined to have a
peak-to-average ratio of less than 20 dB. Also, as described in FCC DA 00-705 if the dwell time per
channel of the hopping signal is less than 100 ms then the average reading may be further adjusted by
the duty cycle correction. No corrections were made to these data.

4.6.1 Test Procedure

The EUT was placed on motorized turntable for radiated testing on a 3-meter open field test site. The
emissions from the EUT were measured continuously at every azimuth by rotating the turntable.
Receiving antennas were mounted on an antenna mast to determine the height of maximum emissions.
The height of the antenna was varied between 1 and 4 meters. The peripherals were placed on the table
in accordance with ANSI C63.4-2003. Cables were varied in position to produce maximum emissions.
Both the horizontal and vertical field components were measured.

The emissions were measured using the following resolution bandwidths:

Video Bandwidth
>100 kHz
<30 Hz (Avg.)
1MHz (Peak)

Frequency Range Resolution Bandwidth
30MHz-1000 MHz 120kHz
>1000 MHz 1 MHz

The following is a sample calculation used in the data tables for calculating the final field strength of
spurious emissions and comparing these levels to the specified limits.

Sample Calculation:
Spectrum Analyzer Voltage (SA Level): V dBuVv

Antenna Factor (Ant Corr): AFdB/m
Cable Loss Correction (Cable Corr): CCdB
Amplifier Gain: GdB

Electric Field (Corr Level): EdBuV/m =VdBuV + AFdB/m + CCdB - GdB
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To convert to linear units: EpnV/m = antilog (EdBuV/m/20)

Data are supplied in the following tables. Testing was performed to 10GHz. No emissions were
detected above the 5™ harmonic. Emissions below 1GHz are the same for all channels. All detected
emissions are reported in the following tables. Both peak and average measurements are listed.
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Table 6: Radiated Emission Test Data, Low Frequency Data (<1GHz)

. Ant. SA Ant. Cable Corr. Corr. . .
Fr(e;\(jllﬁzr;cy Po|_||a}\r/|ty 6‘; z Height I(‘Slge)l Corr. Corr. Level Level (L\'/r?rlrf) M(zg)m
g (M) | vy | @M | (@8) | (@Buvim) | (uvim) H
33.300 V 90.0 1.0 5.1 22.2 1.3 28.7 27.1 100.0 -11.3
51.798 V 90.0 1.0 3.1 13.9 1.6 18.6 8.6 100.0 -21.4
52.000 V 100.0 1.5 1.9 13.8 1.6 17.4 74 100.0 -22.6
91.016 V 45.0 1.0 25 9.0 2.0 135 4.7 150.0 -30.0
173.360 V 270.0 1.0 2.9 10.9 2.6 16.4 6.6 150.0 -27.2
181.980 V 125.0 1.2 3.1 104 2.7 16.2 6.5 150.0 -27.3
295.560 V 90.0 2.8 9.5 135 3.3 26.4 20.8 200.0 -19.7
380.070 V 120.0 2.0 0.0 15.6 3.8 194 9.3 200.0 -26.6
390.914 V 120.0 2.5 3.8 16.0 3.8 23.7 15.2 200.0 -22.4
33.300 H 270.0 4.0 3.5 22.2 1.3 27.1 22.6 100.0 -12.9
51.798 H 90.0 4.0 51 13.9 1.6 20.6 10.8 100.0 -19.4
52.000 H 180.0 2.6 4.7 13.8 1.6 20.2 10.2 100.0 -19.8
123.948 H 0.0 3.5 7.0 12.3 2.3 21.6 12.0 150.0 -21.9
173.360 H 90.0 3.0 15 10.9 2.6 15.0 5.6 150.0 -28.6
181.980 H 180.0 2.0 5.9 104 2.7 19.0 8.9 150.0 -24.5
295.560 H 255.0 2.5 7.8 13.5 3.3 24.7 17.1 200.0 -21.4
390.914 H 90.0 3.6 3.6 16.0 3.8 23.5 14.9 200.0 -22.6
429.060 H 90.0 2.0 4.1 16.9 4.0 25.0 17.8 200.0 -21.0
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Table 7: Radiated Emission Test Data, High Frequency Data (>1GHz) (Restricted Bands)

. Ant. SA Ant. Cable | Am Corr. Corr. . .
Fr(el\(jllﬁzr;cy Po:scty I:')o\e z Height Level Corr. Corr. Gaiﬁ Level Level (L\I/Trg) M(Zg)m
91 m) @By | @B/M) | (@B) | (@B) | (dBuVim) | (uVim) H
914.750 Avg.
2744.600 V 125.0 1.0 59.7 29.6 15 | 38.0 52.7 434.0 500.0 -1.2
3659.000 \ 45.0 1.0 53.2 30.8 25 | 374 49.1 283.7 500.0 -4.9
4573.750 V 125.0 1.0 39.9 32.1 34 | 372 38.2 81.1 500.0 -15.8
Peak
2744.600 H 125.0 1.0 66.3 29.6 15 | 38.0 59.3 926.7 | 5000.0 | -14.6
3659.000 H 45.0 1.0 59.1 30.8 25 | 374 54.9 558.3 | 5000.0 | -19.0
4573.750 H 125.0 1.0 50.8 32.1 34 | 372 49.0 283.2 | 5000.0 | -24.9
Avg.
2744.600 H 125.0 1.0 50.3 29.6 15 | 38.0 43.4 147.4 500.0 -10.6
3659.000 H 125.0 1.0 49.1 30.8 25 | 374 45.0 176.9 500.0 -9.0
4573.750 H 125.0 1.0 37.6 32.1 34 | 372 35.9 62.3 500.0 -18.1
Peak
2744.600 H 125.0 1.0 57.8 29.6 15 | 38.0 50.8 347.9 | 5000.0 | -23.2
3659.000 H 125.0 1.0 55.6 30.8 25 | 374 51.4 373.5 | 5000.0 | -225
4573.750 H 125.0 1.0 50.1 32.1 34 | 372 48.4 262.5 | 5000.0 | -25.6
927.250 Avg.
2781.750 \ 125.0 1.0 57.8 29.6 15 | 38.0 50.9 351.9 500.0 -3.1
4636.250 V 90.0 1.0 38.3 32.2 34 | 372 36.7 68.4 500.0 -17.3
3709.000 V 125.0 1.0 47.9 30.8 26 | 374 43.9 1575 500.0 -10.0
Peak
2781.750 \ 125.0 1.0 64.7 29.6 15 | 38.0 57.8 773.5 | 5000.0 | -16.2
4636.250 V 90.0 1.0 49.1 32.2 34 | 372 47.5 236.4 | 5000.0 | -26.5
3709.000 V 125.0 1.0 56.1 30.8 26 | 374 52.1 403.5 | 5000.0 | -21.9
Avg.
2781.750 H 125.0 1.0 52.3 29.6 15 | 38.0 45.4 185.8 500.0 -8.6
4636.250 H 45.0 1.0 38.8 32.2 34 | 372 37.2 72.2 500.0 -16.8
3709.000 H 120.0 1.0 48.6 30.8 26 | 374 44.6 169.0 500.0 -9.4
Peak
2781.750 H 125.0 1.0 60.6 29.6 15 | 38.0 53.7 482.4 | 5000.0 | -20.3
4636.250 H 45.0 1.0 49.8 32.2 34 | 372 48.2 257.4 | 5000.0 | -25.8
3709.000 H 120.0 1.0 56.4 30.8 26 | 374 52.4 415.8 | 5000.0 | -21.6
902.750 Avg.
2708.250 V 0.0 1.0 52.7 29.5 15 | 381 45.7 191.9 500.0 -8.3
3611.000 V 90.0 1.0 51.3 30.7 25 | 375 46.9 222.4 500.0 -7.0
4513.750 V 125.0 1.0 40.0 32.0 33 | 372 38.1 80.8 500.0 -15.8
Peak
2708.250 V 0.0 1.0 60.6 29.5 15 | 381 53.5 474.2 | 5000.0 | -20.5
3611.000 V 90.0 1.0 57.8 30.7 25 | 375 53.5 474.3 | 5000.0 | -20.5
4513.750 V 125.0 1.0 50.9 32.0 33 | 372 49.0 281.7 | 5000.0 | -25.0
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Ant SA Ant Cable | Amp Corr Corr
Frg\jﬁgcy Po:'e;{’/lty I'DAe Zg Height Level Corr. Corr. | Gain Level Level (LII\I/n/]rIr:) M(zré;)m
(m) (dBuV) (dB/m) | (dB) | (dB) | (dBuV/m) | (uV/m)
Avg.
2708.250 H 250.0 1.0 48.1 29.5 15 38.1 41.1 113.5 500.0 -12.9
3611.000 H 125.0 1.0 52.1 30.7 2.5 37.5 47.8 244.4 500.0 -6.2
4513.750 H 125.0 1.0 39.9 32.0 3.3 37.2 38.1 80.2 500.0 -15.9
Peak
2708.250 H 250.0 1.0 57.1 29.5 15 38.1 50.1 318.8 5000.0 -23.9
3611.000 H 125.0 1.0 58.7 30.7 2.5 37.5 54.4 524.9 5000.0 -19.6
4513.750 H 125.0 1.0 50.4 32.0 3.3 37.2 48.6 268.7 5000.0 -25.4
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4.7 AC Powerline Conducted Emissions: (FCC Part 815.207 and RSS-GEN)

The EUT was placed on an 80 cm high 1 x 1.5 m non-conductive table above a ground plane. Power to
the EUT was provided through a Solar Corporation 50 Q/50 uH Line Impedance Stabilization Network
bonded to a 3 x 2 meter ground plane. The LISN has its AC input supplied from a filtered AC power
source. Power and data cables were moved about to obtain maximum emissions.

The 50Q2 output of the LISN was connected to the input of the spectrum analyzer and the emissions in
the frequency range of 150 kHz to 30 MHz were measured. The detector function was set to quasi-peak,
peak, or average as appropriate, and the resolution bandwidth during testing was at least 9 kHz, with all
post-detector filtering no less than 10 times the resolution bandwidth for peak measurements.

Data is recorded in the following table. Note: Power provided from Radio Shack 3-6.5V 2.5A
Adjustable AC/DC Power adaptor (set to 5VDC)

Table 8. Conducted Emissions Test Data; §15.207
LINE 1 - NEUTRAL

Frequency Level Cable | LISN Limit Level Margin Level Cable Level Limit Margin
(MH2) QP Loss Corr QP Corr QP AVG Loss Corr AVG AVG
(dBuv) | (dB) (dB) | (dBuv) | (dBuv) (dB) (dBuv) | (dB) | (dBuV) | (dBpv) (dB)
0.174 47.2 10.2 0.3 64.8 57.8 -7.0 29.8 10.2 40.4 54.8 -14.4
0.278 41.9 10.1 0.2 60.9 52.2 -8.6 26.3 10.1 36.6 50.9 -14.2
0.560 33.6 10.2 0.2 56.0 44.0 -12.0 17.4 10.2 27.8 46.0 -18.2
0.734 33.6 10.2 0.2 56.0 44.0 -12.0 11.9 10.2 22.3 46.0 -23.7
1.449 325 10.4 0.3 56.0 43.2 -12.8 12.5 104 23.2 46.0 -22.8
5.715 31.2 10.9 1.2 60.0 43.3 -16.7 10.9 10.9 23.0 50.0 -27.0
16.488 25.6 11.6 34 60.0 40.6 -19.4 10.8 11.6 25.8 50.0 -24.2

LINE 2 - PHASE

Frequency Level Cable | LISN Limit Level Margin Level Cable Level Limit Margin
(MH2) QP Loss Corr QP Corr QP AVG Loss Corr AVG AVG
(dBuv) | (dB) | (dB) | (dBpv) | (dBpv) (dB) (dBpv) | (dB) | (dBuV) | (dBuv) (dB)
0.174 49.9 10.2 0.7 64.8 60.8 -4.0 28.3 10.2 39.2 54.8 -15.6
0.272 42.9 10.1 0.4 61.1 53.4 -7.6 18.3 10.1 28.8 51.1 -22.2
0.560 37.0 10.2 0.3 56.0 475 -8.5 22.0 10.2 325 46.0 -13.5
0.734 38.0 10.2 0.3 56.0 48.5 -7.5 15.9 10.2 26.4 46.0 -19.6
1.437 35.9 10.4 0.3 56.0 46.6 -9.4 15.3 104 26.0 46.0 -20.0
5.715 34.1 10.9 0.9 60.0 45.9 -14.1 15.9 10.9 271.7 50.0 -22.3
13.870 28.9 115 2.0 60.0 424 -17.6 14.9 115 28.4 50.0 -21.6
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