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National Institute National Voluntary
of Standards and Technology Laboratory Accreditation Program
= 'i’,"v %

sonec cuee 2190 Scope of Accreditation

Revised Scope 02/22/2001 Page: 1 of 3

ELECTROMAGNETIC COMPATIBILITY NVLAP LAB CODE 100276-0
AND TELECOMMUNICATIONS

D.L.S. ELECTRONIC SYSTEMS, INC.
1250 Peterson Drive
Wheeling, IL 60090-6454
Mr. Brian J. Mattson
Phone: 847-537-6400 Fax: 847-537-6488
E-Mail: bmattson @dlsemc.com
URL: http://www.dlsemc.com

NVLAP Code  Designation / Description
Emissions Test Methods:

12/CIS14 CISPR 14-1 (March 30, 2000): Limits and methods of measurement of radio
interference characteristics of household electrical appliances, portable tools and similar
electrical apparatus - Part 1: Emissions

12/CI1S14a EN 55014-1 (1993) with Ammendments Al (1997) & A2 (1999)
12/CIS14b AS/NZS 1044 (1995)
12/CIS14c¢ CNS 13783-1

12/CIS22 IEC/CISPR 22:1993: Limits and methods of measurement of radio disturbance
characteristics of information technology equipment

12/CIS22a IEC/CISPR 22:1993: Limits and methods of measurement of radio disturbance
characteristics of information technology equipment, Amendment 1:1995, and
Amendment 2:1996.

] P
September 30, 2001 _M A MW

Effective through For the National Institute of Standards and Technology

NVLAP-01S (11-95)
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12/F01b
12/T51

12/101
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12/103
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12/105

Revised Scope 02/22/2001 Page: 2 of 3

ELECTROMAGNETIC COMPATIBILITY NVLAP LAB CODE 100276-0
AND TELECOMMUNICATIONS

D.L.S. ELECTRONIC SYSTEMS, INC.
Designation / Description

CNS 13438:1997: Limits and Methods of Measurement of Radio Interference
Characteristics of Information Technology Equipment

FCC Method - 47 CFR Part 15 - Digitel Devices
Conducted Emissions, Power Lines, 450 KHz to 30 MHz
Radiated Emissions

AS/NZS 3548: Electromagnetic Interference - Limits and Methods of Measurement of
Information Technology Equipment

Immunity Test Methods:

IEC 61000-4-2 (1995) and Amendment 1 (1998): Electrostatic Discharge Immunity Test

IEC 61000-4-3 (1995) and Amendment 1 (1998): Radiated, Radio-Frequency
Electromagnetic Field Immunity Test

IEC 61000-4-4 (1995): Electrical Fast Transient/Burst Immunity Test
IEC 61000-4-5 (1995): Surge Immunity Test

IEC 61000-4-6 (1996): Immunity to Conducted Disturbances, Induced Radio-Frequency
Fields

September 30, 2001 jMw/ TMWW'\

Effective through For the National Institute of Standards and Technology

NVLAP-01S {11-95}




National Institute National Voluntary
of Standards and Technology Laboratory Accreditation Program

sonee sunezs19%0  §cope of Accredltatlon

Revised Scope 02/22/2001 Page: 3of 3

ELECTROMAGNETIC COMPATIBILITY NVLAP LAB CODE 100276-0
AND TELECOMMUNICATIONS

D.L.S. ELECTRONIC SYSTEMS, INC.
NVLAP Code  Designation / Description

12/106 IEC 61000-4-8 (1993): Power Frequency Magnetic Field Immunity Test

12/107 IEC 61000-4-11 (1994): Voltage Dips, Short Interruptions and Voltage Variations
Immunity Tests

o
September 30, 2001 _M 7. Molvrmann

Effective through For the National Institute of Standards and Technology
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Kind of Equipment: 5 GHz Fixed Wireless Access

S/N: 000176

1.0 SUMMARY OF TEST REPORT

It was found that the Motorola Whisp, S/N: 000176 "meets" the radio
interference emission requirements of the FCC "Rules and
Regulations™, Part 15, Subpart B, Sections 15.107a & 15.109a for
Unintentional Radiators, Class B digital devices. It should be
noted that the amount of margin was only 4.88 4B at 500 MHz,
radiated. The normal tolerance of the test equipment is + or - 3
dB. Due to this tolerance and the variation in normal production, a
margin of at least 6 dB is recommended.

2.0 INTRODUCTION

On April 5 & 12, 2001, a series of radio frequency interference
measurements were performed on 5 GHz Fixed Wireless Access,
S/N: 000176. For Class B digital devices the tests were performed
according to the procedures of the FCC as stated in the "Methods of
Measurement of Radio-Noise Emissions from Low-Voltage Electrical
and Electronic Equipment in the Range of 9 kHz to 40 GHz" found in
the American National Standards Institute, ANSI C63.4-1992
(Revision of ANSI C63.4-1988). These test procedures were performed
by personnel of D.L.S. Electronic Systems, Inc. who are responsible
to Donald L. Sweeney, Senior EMC Engineer.
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3.0 OBJECT

The purpose of this series of tests was to determine if the test
sample could meet the radio frequency emission requirements of the
FCC "Rules and Regulations", Part 15, Subpart B, Sections 15.107a &
15.109a for Unintentional Radiators, Class B digital devices.

4.0 TEST SET-UP

All conducted emission tests were performed at D.L.S. Electronic
Systems, Inc. and set up according to the American National
Standards Institute, ANSI C63.4-1992, Section 7, (Figures 9a and
9b). The conducted tests were performed with the test item placed
on a non-conductive table (table top equipment), located in the
Test Room. Equipment normally operated on the floor, was tested by
placing it on the metal ground plane. The ground plane has an
electrical isolation layer over its surface. The power line
supplied was connected to a dual line impedance stabilization
network located on the floor (a ground plane). The networks were
constructed per the requirements of the American National Standards
Institute, ANSI C63.4-1992, Section 4, (Figure 2). The only ground
supplied to the unit was through the third wire of the standard
power cord when supplied.

Radiated emissions tests were performed with the test item placed
on a rotating non-conductive table, located in the Test Room.
Equipment normally operated on the floor was placed on top of the
rotating platform, less than 30 centimeters above the floor. The
equipment under test was set up according to ANSI C63.4-1992,
Section 8, (Figures 9c and 9d).

When testing a monitor or a device that includes a monitor as part
of the test, a repeating "H" pattern is used with white letters on
a black background. When the software does not allow the "H"
pattern, the screen is filled with ASCII characters or a display we
determine to be a normal worst case condition.
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5.0 TEST EQUIPMENT (Bandwidths and Detector Function)

All preliminary data below 1000 MHz was automatically plotted using
the HP Spectrum Analyzer or EMC-25 Tuned Receiver. The data was
taken using Peak or Quasi-Peak Detector Functions as required. This
information was then used to determine the frequencies of maximum
emissions. Above 1000 MHz, final data was taken using the Peak
Detector.

Below 1000 MHz, final data was taken using the HP Spectrum Analyzer
and or the EMC-25 fixed tuned receiver. These plots were made using
the Peak or Quasi-Peak Detector functions, with manual measurements
performed on the questionable frequencies using the Quasi-Peak
Detector Function of the Analyzer or EMC-25 Receiver. Above 1000
MHz, final data was taken using the Peak Detector on the Spectrum
Analyzer.

The bandwidths used are specified by the FCC as stated in the
American National Standards Institute, ANSIT C63.4-1992,
Section 4.2. From 450 kHz to 30 MHz a bandwidth of 9 or 10 kHz was
used. From 30 MHz to 1000 MHz a bandwidth of 120 kHz and above 1000
MHz, a bandwidth of 1 MHz was used.

A list of the equipment used can be found in Table 1. All equipment
was calibrated per the instruction manuals supplied by the
manufacturer.

6.0 CONDUCTED EMISSION MEASUREMENTS

Conducted emissions were measured over the frequency range from
0.45 MHz to 30 MHz in accordance with the power line measurements
as specified in the American National Standards Institute, ANSI
C63.4-1992 (Revision of ANSI C63.4-1991), Section 7. The 115 Vac 60
Hz power leads, high (hot) and low (neutral) sides, were measured
by connecting the measuring equipment to the appropriate meter
terminal of the LISN. During the test, the cables were placed and
items moved (when appropriate) to maximize emissions. All signals
were then recorded. The allowed levels for Class B digital devices
are 250 uV (47.96 dBuV) from 450 kHz to 30 MHz as stated in Section
15.107a.

NOTE:

All test measurements were made at a screen room temperature of
70° F at 40% humidity.
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7.0 RADIATED EMISSION MEASUREMENTS

The allowed radiated emissions for Class B digital devices
(Unintentional Radiators) shall not exceed the following field
strength limits at a distance of three meters. The allowed levels
are 100 uv/m (40 dBuV/m) from 30 to 88 MHz, 150 uV/m (43.52 dBuV/m)
from 88 to 216 MHz and 200 uvV/m (46.02 dBuV/m) from 216 to 960 MHz.

" Above 960 MHz the limit is 500 uV/m (53.98 dBuvV/m).

Preliminary radiation measurements were performed at a 3 meter test
distance. The frequency range from 30 MHz to over 960 MHz as stated
in Section 15.33b, was automatically scanned and plotted at various
angles.

NOTE:

As stated 1in Section 15.33b for Unintentional Radiators, the
Motorola Whisp measurements were made up to 1000 MHz, since the
fundamental frequency is 80 MH=z. .

All radiated emissions measurements were made at a test room
temperature of 70° F at 40% humidity.

At those frequencies where significant signals were detected,
measurements were made at a 3 meter open field test site, located
at Genoa City, Wisconsin, FCC file number 31040/SIT, to determine
the actual radiation levels. When required, levels were
extrapolated from 3 meters to 10 meters wusing a linear
extrapolation.

All signals in the frequency range of 30 to 200 MHz were measured
with a Biconical Antenna or Tuned Dipoles as the pickup device.
From 200 MHz to 1000 MHz, a Log Periodic or Tuned Dipoles were used
and above 1000 MHz a Double Ridge Horn Antenna was used.

During the test for frequencies below 1000 MHz, the equipment was
rotated and the antenna was raised and lowered from 1 meter to
4 meters to find the maximum level of emissions. For frequencies
greater than 1000 MHz the Double Ridge Horn Antenna was set at
1 meter from the EUT with the antenna set at a fixed height of
1 meter off the ground plane. The EUT was rotated with the
equipment moved and the cables (if any) placed within the range of
positions likely to find their maximum emissions. Tests were made
in both the horizontal and vertical planes of polarization.
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PHOTO INFORMATION AND TEST SET-UP

The test set-up can be seen on the accompanying photo page.

Item 0 Motorola Whisp

Item

Item

Item

Item

Item

Item

Item

Item

Item

1

FCC ID#: NA SN: 000176

Non-shielded Ethernet Cat 5 Cable with Plastic Shells.
(1 @ 4m)
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i 9.0 CONDUCTED PHOTOS TAKEN DURING TESTING
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10.0 CHANGE INFORMATION

The following changes were implemented during the testing and must

be incorporated into the production units to insure compliance.

Change 1. There were no changes made at D.L.S. Electronic Systems.

Change 2.
Change 3.
Change 4.

Change 5.

The responsibility of implementing the changes listed in
report is accepted or I certify that no changes were made

by /M // /é;u:// &/MC/PAL Srver &L

S&gnature Title

for /¢707vﬂ/0/-4 20 ﬂ'%d Zoo |

Company Name Date

this
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11.0 RESULTS OF TESTS

The conducted and radiated emission results can be seen on pages
at the end of this report. Data sheets indicating the conducted
and radiated measurements can also be found with this report. On
the conducted and radiated charts the PINK horizontal 1line
indicates the Class B limit. Those points on the radiated charts
shown with a yellow mark are background frequencies which were
verified during the test.

SAMPLE CONDUCTED CALCULATIONS:

Meter Reading ,  Cable Losses (dB) or  _ Total
in (dBuv) Meter Factors (dB) in (dBuvV)
Limit _ Total - Margin
(dBuv) (dBuv) (dB)

SAMPLE RADIATED CALCULATIONS:

Meter Reading , Cable Losses (dB) or + Antenna _  Total
in (dBuVv) Meter Factors (dB) (dBuv) (dBuvV/m)
Limit _ Total _ Margin

(dBuv) (dBuv) (dB)
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12.0 CONCLUSION

It was found that the 5 GHz Fixed Wireless Access, Model NO: X5,
S/N: 000176 "meets" the radio interference emission requirements
of the FCC "Rules and Regulations", Part 15, Subpart B for Class B
equipment. It should be noted that the amount of margin was only
4.88 dB at 500 MHz, radiated. The normal tolerance of the test
equipment is + or - 3 dB. Due to this tolerance and the variation
in normal production, a margin of at least 6 dB is recommended.

This test report relates only to the items tested and contains the
following number of pages.

Text: 21 pages
Data Summary: 4 pages

Charts: 12 pages
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TABLE 1 - EQUIPMENT LIST

Test Manufacturer/ Model Serial Frequency Cal Due
Equipment Description Number Number Range Date
*Spectrum Hewlett/ 8566B 2240A 100 Hz-22 GHz 10/01
Analyzer Packard 02041
Quasi-Peak Hewlett/ 85650A 2043A 10 kHz - 1GHz 10/01
Adapter Packard 00121
**Spectrum Hewlett/ 8566B 2421A 100 Hz-22 GHz 2/02
Analyzer Packard 00452
Quasi-Peak Hewlett/ 85650A 2043Aa 10 kHz-1 GHz 2/02
Adapter Packard 00248
***Spectrum Hewlett/ 8591A 3009Aa 9 kHz-1.8 GHz 3/02
Analyzer Packard 00700
Receiver Electrometrics |EMC-25 772 .01-1000 MHz 10/01
Mark-III
Meter Module Electrometrics CRM-25 162 .01-1000 MHz 10/01
Receiver Electrometrics |EMC-25 804 .01-1000 MH=z 10/01
Mark-IIT
Meter Module | Electrometrics | CRM-25 138 .01-1000 MHz 10/01
Receiver Electrometrics |EMC-30 44168 .01-1000 MHz 9/01

*Flirmware Version
**Firmware Version
***Fj rmware Version

29.9.86
14.1.85
5.1.3

Software Version
Software Version
Software Version

85864C Rev A
85864C Rev A

82301-12029 Rev C
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TABLE 1 - EQUIPMENT LIST
Test Manufacturer/ Model Serial Frequency Cal Due
Equipment Description Number Number Range Date
Antenna Electrometrics BIA-25 2453 20-200 MH=z 5/01
Antenna Electrometrics LPA-25 1114 200-1000 MHz 4/01
Antenna Electrometrics BIA-25 2614 20-200 MHz 5/01
Antenna Electrometrics LPA-25 1205 200-1000 MHz 4/01
Antenna Rohde & Schwarz| Dipoles| 829381 20-1000 MHz 3/02
-001
Antenna Rohde & Schwarz|{ Dipoles| 829381 20-1000 MHz 8/01
-005
Antenna Electro- 3115 2479 1 - 18 GHz 8/01
Mechanics Co
Antenna Electro-. 3115 9903- 1 - 18 GHz 4/01
Mechanics Co 5731
LISN Solar Dual 927106 10 - 30 MHz 6/01
LISN ‘Solar Dual 971612 10 - 30 MHz 10/01
LISN Solar Dual 961019 10 - 30 MHz

12/01
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APPENDIX A

DATA SUMMARY

INC.
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SUMMARY DATA SHEET OF CONDUCTED EMISSIONS

TEST DATE:-----—-- April 5, 2001
MANUFACTURER: - ——-—— Motorola
MODEL NO:-=--=————-— X5
S/Ni———-mmm o ———— 000176
CONFIGURATION: ----NA

TEST SPECIFICATION: FCC "RULES AND REGULATION", PART 15,
SUBPART B / SECTION 15.107a / CLASS B

TEST EQUIPMENT: Spectrum Analyzer ----- HP 8566B
Quasi Peak Adapter ----- HP 85650A
TYPE OF TEST: CONDUCTED HIGH LINE

THE FOLLOWING ARE SIGNIFICANT CONDUCTED LEVELS FOUND:

FREQ METER CABLE
IN READING LOSSES TOTAL LIMIT MARGIN
MHz . dBuv dB dBuvV dBuv dB
4519 41.05 .05 41.10 47.96 6.86
1.0414 37.94 .36 38.30 47.96 9.66
12.1723 40.76 .64 41.40 47 .96 6.56
23.1287 38.38 1.12 39.50 47.96 8.46
29.2542 38.93 1.47 40.40 47 .96 7.56
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SUMMARY DATA SHEET OF CONDUCTED EMISSIONS

TEST DATE:—-——-—-———-— April 5, 2001
MANUFACTURER: -———-— Motorola
MODEL NO:----—-—=——- X5
S/N:-————————— ———— 000176
CONFIGURATION: ----NA

TEST SPECIFICATION: FCC "RULES AND REGULATION", PART 15,
SUBPART B / SECTION 15.107a / CLASS B

TEST EQUIPMENT: Spectrum Analyzer ----- HP 8566B
Quasi Peak Adapter ----- HP 85650A
TYPE OF TEST: CONDUCTED LOW LINE

THE FOLLOWING ARE SIGNIFICANT CONDUCTED LEVELS FOUND:

FREQ METER CABLE
IN READING LOSSES TOTAL LIMIT MARGIN
MHz . dBuv dB dBuv dBuv dB
4519 40.35 05 40.40 47.96 7.56
7414 38.25 05 38.30 47.96 9.66
2.0208 37.33 17 37.50 47.96 10.46
8.5569 36.70 50 37.20 47.96 10.76
16.7437 36.48 82 37.30 47.96 10.66
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SUMMARY DATA SHEET OF RADIATED EMISSIONS <1000 MH=z

TEST DATE:---—-—--—- April 12, 2001
MANUFACTURER: -—--—- Motorola
MODEL NO:--—-———-—--- X5

S/Ni—-————m o= — 000176
CONFIGURATION: ----NA

TEST SPECIFICATION: FCC "RULES AND REGULATION", PART 15, SUBPART B,
CLASS B EQUIPMENT / SECTION 15.109%a

TEST EQUIPMENT: - Receiver --- EMC-30 -- SN 44168

Antennas --- BIA-25 -- SN 4785
LPA-25 -- SN 4895

TYPE OF TEST: RADIATED VERTICAL MEASURED AT 3 METERS

THE FOLLOWING ARE SIGNIFICANT RADIATED LEVELS FOUND:

FREQ METER METER ANTENNA
IN READING CORR. FACTOR TOTAL LIMIT MARGIN
MHz . dBuv dBuv dB dBuV/m dBuv/m dB
38.00 19.00 3.00 11.07 33.07 40.00 6.93
39.50 19.00 3.00 11.39 33.39 40.00 6.61
50.00 18.00 3.00 11.19 32.19 40.00 7.81
81.00 25.00 1.00 6.96 32.96 40.00 7.04
82.00 25.00 1.00 7.24 33.24 40.00 6.76
103.00 24.00 2.00 11.91 37.91 43.52 5.61
108.00 21.00 2.00 12.42 35.42 43.52 8.10
143.00 21.00 2.00 11.87 34.87 43.52 8.65
500.00 19.00 4.00 18.14 41.14 46.02 4.88
540.00 18.00 3.00 18.61 39.61 46.02 6.41
600.00 16.00 3.00 19.03 38.03 46.02 7.99
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SUMMARY DATA SHEET OF RADIATED EMISSIONS <1000 MH=

TEST DATE: ----———— April 12, 2001
MANUFACTURER: -——-—-— Motorola
MODEL NO:;-—-——-—-—-——~- X5
S/N:——————— - ——— 000176
CONFIGURATION:----NA

TEST SPECIFICATION: FCC "RULES AND REGULATION", PART 15, SUBPART B,
CLASS B EQUIPMENT / SECTION 15.109b

TEST EQUIPMENT: Receiver --- EMC-30 -- SN 44168

Antennas --- BIA-25 -- SN 4785
LPA-25 -- SN 4895

TYPE OF TEST: RADIATED HORIZONTAL MEASURED AT 3 METERS

THE FOLLOWING ARE SIGNIFICANT RADIATED LEVELS FOUND:

FREQ METER METER ANTENNA
IN READING CORR. FACTOR TOTAL LIMIT MARGIN
MHzZ . dBuv dBuv dB dBuV/m dBuvV/m dB
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APPENDIX B

CHARTS TAKEN DURING TESTING
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HOW TO READ EMC-30 RADIATED CHARTS

1. The EMC-30 Attenuation (receiver) is written at the top of each chart.
2. The total attenuation (B) is the receiver attenuation plus any correction due to the pre-amps.
3. The total attenuation is then used to determine the limit on the chart.

Example: Say we are testing a computer to meet FCC “B” Limit.

Step 1: Look at the top of the page for the total attenuation (B)
Let’s say the total attenuation is 20. See sample chart.

Step 2: Look for the bold horizontal line with the number 20 written inside the parenthesis (20). This is the
number above or below the bold line without a + or — sign associated with it. “B” limit numbers are
written in parenthesis, while “A” limit numbers are written outside parenthesis. See limit above Rev No
near bottom left of page.

Step 3: The bold line marked (20) would be the FCC “B” limit line and should be marked with a pink highlighter
marker. See sample chart.

Step 4: The proximity of the signals to the limit can now be determined. Each bold, horizontal line represents
10 dB, while the narrow line indicates 5 dB. The sample signal is 4/5 of a small division below the pink
line. The signal is therefore below the FCC B limit by 4 dB. The frequency of the signals can be
determined from the numbers on the x-axis of the chart.

Step 5: The plot may be run in several different colors which represent the angle of the EUT with respect to the
antenna. To determine what color corresponds to what angle, see the boxes in the lower right-hand corner
of the chart.

Step 6: The polarization of the antenna at the time of the test, either vertical or horizontal, can be seen in the
lower center portion of the chart.

(continued on next page)
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Step 7:

Step 8:

HOW TO READ EMC-30 RADIATED CHARTS (continued)

If yellow or blue tags are present: Yellow tags are broad band antenna measurements which contain the
frequency, meter reading, antenna height, and the EUT rotation with respect to the antenna. Blue tags are
dipole readings which contain the same information. When dipoles are used, the margin cannot be
approximated graphically but must be calculated.

To determine the approximate signal strength of a frequency, first determine the total attenuation from the
chart (B). Second, find the chart calibration number on the right vertical axis of the chart which is nearest
to the level of signal strength you are trying to determine. Adding this number to the total attenuation
gives you the level of this line in dBuv/m. Example: A total attenuation of 20 added to the +20 line (chart
calibration number) makes this line 40 dBuv/m. Let’s call this the amplitude line. Next, determine the
approximate height of the signal with respect to the amplitude line remembering that each horizontal
division is 5 dB. The amount above or below the amplitude line determines the approximate signal
strength. The signal on the sample chart at 75 MHz would be below the “B” limit by approximately 4 dB
or 36 dBuv/m.
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Note: All backgrounds are indicated with yellow markers and each is verified before being marked.

F:Karen\office forms\HOW TO READ EMC30 RADIATED CHARTS.doc




01+

o€+

M—

]

o W

L (0g)0F

y 02)0¢

(01)02

km -n ZHW NI AXONHINOAY A 0060 oN a®Yy jo abeg
i \./ _ £s
Naai5 07z | anTa .06 ][ 290N  @EED Tno] NI % GO XIRKE
qad 08T | ovIE 0 NOTIVZTaV 10~ R = SioTSH ¢ LTWIT SNOISSIH aaLviawy
. w/Angp 0% = 8 924
Ww/Angp §°6% = ¥ 294
09 Gv oV Ge o€
_ U1 1 1] 17 1] FTTTTT T T T {omITrTT

3084 JIW B JY

G8/y-1046 NS
01E euuajuy

9° 3JUR3SUO) BWT],

WI T ued
boT andano

yead D x030938d
SpIM_ U3pTMpued
.CHELﬂ@mmmm ueog

NN ZHW 0f 3e TeD
91Tvy N/s 0€ -OWH
Hﬂﬁmhn po23onpuo)d
%(z*m
JSHtepon

jonpoad

R

L1 dNV4

NOILVNNALLY

DA v

e

i




"ONI ‘SWZLSAS JINOULOTT3

4S1d

ZHW NI XONANOIYJ

0060 ON a®¥

Jo abegq

€S

Pt .
NHIED 0LZ anTd 06 ZT40H 1434 LNO | NI a 'ANNE] SNOISSI
agyd 0871 MOVId 0 zo:<NE<-%m{.*$ SILINSHI = m;mpmzﬂ& LIWIT SIN3 aaLviawy
w/Angp G°€y = g 324 (= mmmm e m e m—— w/Aangp O = g 304
w/Angp G = v 324 w/Angp G°6v = ¥ 324
oo} 06 8 08 0l 09 .09
LI frryryorrrrylryrijpvert rruyereejpirrrryrryryitd ____ 111 UL

0T+ .

02+

0c+

////llll

) bt/ ___ L
mm‘mwmm

¢l dNvd

1084 A B 4y

G8/v-1026 NS
dv0oTe  BUUSIUY

JUe3lsSUO) BWT]
I T uadg
boTT andano

m.

yead ) x030932a
9PTM _ y3jptmpueq
utu paads ueods

NN ZHW 05 3® T®eD
9Ty N/s 0OF -DWH
ummhn pe3onpuo)

N/S
ToPONW
1onpoid

# asayl

V]

NOIIVNNALLY

NOILOHYIOOD

2jed
OOU

o=
Y




”_“ m -n ZHW NI AONAINOTY A 0060 oON a®¥ jo abeg
£S
N\
NITID 0L¢2 ani1d ,06 ZTH0H 143A N0 | NT \d)V 324 SNOISSIWI a3Lviavy
azygd 08T MOVId 0 NOTLIVZIYYT ] SLTNSHA sua1al £ LIWIT
S S w/Angp '€y = 9 294
w/Angp $§ = Y 304
00¢ 081 091 ovl 0cl 001
I I ~ i 1 _ 1 I I | 1 ey

0c+

1084 JIW B Y

G8Ly-10.6 NS
Jv01€ euusjuy
9° aue3lSUO) BWT

I . T usd
bor and3no

yead 0 xozoejad
opIM_ y3pTMpued
GHEJNWcmem ueoss
Nmnz 00T 3e TED

89Tvy N/S 0f —OWH

HMN Aq pajonpuo)

N/S

To9PONW

FQQQDw 3onpoad
:zvoe me .,&N. # IS8l
ZOH IVYNNALLY cﬂ mu ed

NOTLDFIIO0D

wéé.g




*ONI ‘SIWALSAS JINOU1DT 13

4S1d

ZHW NI ZADONANOIIA

0060 ON a®¥

Jo abedq

€S

NIIID 0LZ

anTd .06

7 T40H

00|

((g) v 204

aad 08T

MOVId L0

NOT1VZTHYT

SILTNSHY

zH=

SIS €  LIWIT

00§

0GY

00V

£

00€

w/Angp
u/Angp

97
= g 204
LS
=Y 234 =

002

All

w/Angp G° €y
= 4 304
w/Angp 9
Y 304

BN

_

F

R

o8

R

0G¢ 91Tz
_

IR

SNOISSIW3 a3Lviavy

3oe4 NN B 4Y

G68v-2046 NS
opTe  Buudjuy

jue3suUo0) BuWT]

IW3 T usd
bo1 Indan0

w.

&mmm~m I030933d

epIM _ Uy3jptmpued
utu (¥ peads ueds

e e

_~TZHW 00z e TED

89Tvy N/S g -DWH

NNHmQ p@3onpuo)

oBuwry Aouanbai] I T°PON
SIY} Ul PUNOY SUOISSIIY JUBdIULS ON //\A_.\ 3onpoad
_ _ _ oA
<L o NOTIVNNALLY — 2 a3ed
1 ANVd

NOTILOHIIOD

[e—

[

Il




% mdg ZHW NI ADONANOFIJ 0060 ON a3y jo abed
NATID 0L¢ anTd .06 ZTHOH 143A ] a
o o N0 NI (ay 004
aad 081 MOUTd 0 NOTIVZTaVI09==HY SiTnsad = FERET M TR SNOISSIWI Q3LvIav
w/Angp g L L L L L L P LT L w/Angp 9% = g 324
0001 o6 006 008 00/ 009 00S
I Y 1T 1 11 1T 1 1 1T 1] 1 1 YT T 7 1

0€+

~J02)

3084 JIW B dY

G68¥-20L6 NS

ay1¢ euuajuy

9 jue3SUO) BWT],
W3 1 uag

bo and3nQo

xmwmd I030933d
9pTM  y3jpTmpueqd
utTu D@@mmam ueons

"ZHW 009 3e Ted
89Tty N/s 0f -DWA

UN‘ KXq ps3onpuo)

- N

N/S

o+ | ! T2POH
—l Wl O Ionpoeid

S |~k as

Q\ Q.\ NOILVANILLY _Q\Q\\ a3eq

TV.ILOL NOTLOTHHOD Ond 6\ éo Q\\ *0D

o




"ONI 'SWLSAS OINOULOTTI

m _Q ZHW NI ZADONANOHYA 0060 oN sy Jo abeg

£S

NTIID 0L7 anTd .06 [ ZTYOH 143A LNO |

) EBREE onTe
m&omws e SSIHI QaLviavy

— SN
zH=

a@d 081 MOv1d 0 ZT4V10d "INV SITNSTA

w/Angp 0% = @ 304
w/Aandp G 6% = ¥ 324

0g 14 0)% GE 0€

1oe4 AW B dY

G8LY-10/6 NS
JpOTE  BuudIUY

9° 3UR3SUO) BWT],

W3 T uad
bo and3anp

0T+ e

e (0E) OV

yead ) x030938d
9pIM_ U3jpTmpueq
.caEJmmﬁwme ueoss
N“ zHW O0€ 3e TeD

9Tvy N/S 0f -OWd

I Q@JE pe3onpuo)d

T ] N/S
a3uey Aouonbaig T9PONW

SIY} Ul puno,j suoIssiwy JueoyIudIS oN
3onpoad

(o1)02 N ¢ 3801

Jern==

0€+

‘ NOILVNNALLY Q\Nw\\ ajeq
I+ dANV4 ﬂmm NOILOddd00 Mwm | | ) 0&@%&.8

= o e = 2 o . N - = =

= = = g R A ] Hﬂ‘ = = e iy G ] ey = 2 - = - -
3 L ' y E) t 1 t Il L 1 [ i s 3 L ' L 3 5 '




"ONI ‘SWALSAS JINOHLOTTI

m -n ZHW NI AXONINOTHA 0060 ON ADY Jo abedg

€S
NTIED 0L 7 anTd .06 ZTHOH 1Y43A LNOo | NT Afmv Y J34 0
azd 087 MOVTId 0 VZT4V10d "INV SIINSTY __ S4919W £ LIWIT SNOISSING QaLviawd
w/Angp G°¢y = 4 304 (e w/Angp Of = 9 394
| w/Angp ¥§ = ¥ 904 , w/Angp G°6% = Y 304
001l 06 08 0. 09 0§

I L frriyvrryrypiyryiryrpvirra -u——_—_—u____—m_____—___d_—__ [ |
!

| o3uey Aouanbaig
SI} Ul puno,j suoisstwy juedyrudig oN

| 3oe4 SN B 4Y

G8/v-10.6 NS
S p01s  euuajuy

_ 9° JUR3ISUOD BWTL

JW3 T usd
boT and3no

0T+ .

yead ) xo3zoezag

SpIM_ yipTMpueg

, , - T Y CHEA@@@QM ueds

9Tvvy N/s 0OF -OWa

N~ KXq pe3onpuo)d

N/S
TOPON
jonpoid

=

0¢+ .
| <, | mumm NOTLVANALLY |o-Cl-f; °3=a
¢t dNVvd TUTOT NOILOAdd0D SWa 67»@*@2\\ <05

= From [ [ P = Ry L= ] g [ ) L '3 oy e = - » = - - in e ol
. t : L N \ :
. . s




”_“ m —Q ZHW NI AXONANOHY I 0060 oON asy jo abedq
2N\ £s
NIdIID 0L 2 an7T4d 06 (ZTHOH 143A LNO | NT @4\ 324 SNOISSIWI giLviavy
add 08T MOVYId 0 YZTUV10d "INV SLINS™ s4aqol ¢ LIWIT
Cmmem e e e w/angp G€y = 9 324
, | w/Angp ¥§ = v 2324
00¢ 081 091 orl Ocl 001
| ] _ | 1 _ _ i _ I _ I I U
a8uey Aouonbau,g

ST} UI pUno,{ SUOISSIW JUBSIJIUSIS ON

1984 3N B 4y

G8/v-10/6 NS
JIV0IE euuajuy
9° 3uUR3SUO) SWT]

IMI T usg
borg and3np

yead D xo30838d
OpPIM  YjpTmpueq
uTu paadg ueos

"ZHW 00T 3e Ted
mo:é N/S 0 -OWd
”M~H>Q pa3onpuo)

N/S
ToPONW
jonpoid

qp_+ e

O\deﬁ) ajed

NOTILOFIIIO0D

T




*ONI 'SW3LSAS JINOHLOTTI

% ml-c ZHW NI ZAONANOIYA 0060 ON A3y Jo abeq
© o y @ <
Na@uo 07z | ania.06 RN A NT q))vV 004
qag 08T | SOVTd 0 || —WeFIVITavi0d - LNV STInSTd = SIOIW £ LIWTT SNOISSINI @1viawy
u/Angp gy w/Angp §°gp
e =804 |_ =800
w/Angp /g w/Angp b5
- v 924 - v 224
009 0]°h% 0]0) %4 0G¢e 00€ 0G¢ 92 00¢C
| | 11 1 | Ftrr1rryyrrtrpprnrobd R i

r

02+

0c+

N\

304 JIN B Y

G687-20/6 NS

opIs euuajuy
9° jue3lsSUO) BWTI(],
I3 T usd
bor and3in0

yead 0 103093123d
SPIM_ UapIMpueg
GHELNM@wQO ueos

M‘ ZHW 002 3I® T®D

89Tvy N/S 0 —OWdH

Q\‘ Kq pe3jonpuo)

N/S
I TePONW
a3ury] Aouanbarf ~— | Jonpoid
SI} Ul puno,j suoisstuy 1uedyrudi§ ON //‘b\.\\
_ g
& Qﬂ NOIILVNNALLY O-F[-11 °@3ea
vi D Z <m TYLOL NOILOIJH0D OWH o) @&Q\bi.oo
PR == =) i Ty = = ™ = w & = - - - -y - -~ ~ = .

f




"ONI ‘SWILSAS JINOULOTTI

mdn ZHW NI XONANOIYJA 0060 ON a3y jo abeg
TAAO .0 n 06 [KCZI40H ) ] -
N L0LZ an1d , ” 143N N0 NT (4) 204
aad 081 MOV'Td 0 HGEVZTav10d ' INV SIInSad __ SA919W € LIWIT SNOISSIHI @alviaw
w/Angp 4 === e w/angp 9% = g 994
000l s 006 008 00/, 009 00S
I Y I 1 11 1 _ 1T 1 ] g 1 T 1 | FYT T 1 1

a8uey Aouanbai,]
SIY} U1 pUno,j suoissIury Juedoliudis oN

3084 AW B Y

G68%-20.6 NS

9y 1€ euuajuy

9° 3UR3}SUO) SWTL
IW3 T usg

poT and3no

sead 0 x030938Q
opPTIM  yjprmpued
cﬂ:.rﬂmwmmm ueos

quzz 00§ 3e TeD

891vv N/S 0€ -DWa

.MN” Kq pajonpuo)

N/S
ToPONW
jonpoid

Qﬁ # 3IseL

O-Yl-f7_ >3*d

NOILOHIIOD

OWH

B

) t Il




