NTIA REPORT 94-303-2

RADIO SPECTRUM MEASUREMENTS
OF INDIVIDUAL
MICROWAVE OVENS

' VOLUME 2

Philip E. Gawthrop
Frank H. Sanders
“Karl B. Nebbia
John J. Sell

U.S. DEPARTMENT OF COMMERCE
Ronald H. Brown, Secretary

Larry Irving, Assistant Secretary

for Communications and Information, and
Administrator, National Telecommunications
and Information Administration

MARCH 1994






ACKNOWLEDGMENT

This Volume 2 report could not have been completed without the efforts of the National
Telecommunications and Information Administration (NTIA) Institute for Telecommunication
Sciences (ITS). Technical support from Paul Mantey, Brad Ramsey, and Vince Lawrence was
essential to the completion of the measurements and the generation of the graphics. Each page
in this volume, with few exceptions, is represented by a computer file of about 100,000-200,000
bytes of information or the total volume of information over 65 Megabytes. NTIA Annapolis took
each of these files, processed them, and put this volume in publication form.

NTIA appr_eciatés the support and cooperation of the American Home Appliance -
Manufacturers (AHAM), and'microwa‘ve' oven manufacturers in providing most of the microwave
ovens units for the tests.






CONTENTS

APPENDIX A
UNOFFICIAL FCC PART 18 COMPLIANCE TESTING
PROCEDURES USING A SPECTRUM ANALYZER ...................

APPENDIX B .
FREQUENCY DOMAIN MEASUREMENTS ........... e e e i e e e
Figure B-1, Oven #1, amplitude vs. frequency ... ... .... .. .. ..

Figure B-2, Oven #2, amplitude vs. frequency ... ... ... ...,

‘Figure B-3, Oven #4, amplitude vs. frequency . . ... ... ... i
Figure B-4, Oven #5, amplitude vs. frequency . ... ... ... ... . . i,
Figure B-5, Oven #6, amplitude vs. frequency . .........................
Figure B-6, Oven #7, amplitude vs. frequency .. ... ... ... ...
Figure B-7, Oven #7DUP, amplitude vs. frequency . ... ...................
Figure B-8, Oven #8, amplitude vs, frequency ... .. ... ... ...
Figure B-9, Oven #9, amplitude vs. frequency . ... ... ... ... ..
Figure B-10, Oven #10, amplitude vs. frequency . ........ ... ... . ... ...
Figure B-11 Oven #11, amplitude vs. frequency ........... e e e e
Figure B-12, Oven #12, amplitude vs. frequency ........ L,
Figure B-13, Oven #13, amplitude vs. frequency ........................
Figure B-14, Oven #1, as a Function of Bandwidth,

3 MHz, 1 MHz, 300 kHz, 100 kHz, and 30 kHz ...................
Figure B-15, Oven #5, as a Function of Bandwidth,

3 MHz, 1 MHz, 300 kHz, 100 kHz, and 30 kHz ...................
Figure B-16, Oven #7, as a Function of Bandwidth,

3 MHz, 1 MHz, 300 kHz, 100 kHz, and 30 kHz . ..................
Figure B-17, Oven #10, as a Function of Bandwidth,

3 MHz, 1 MHz, 300 kHz, 100 kHz, and 30 kHz . ... . ...............
Figure B-18, Oven #11, as a Function of Bandwidth,

3 MHz, 1 MHz, 300 kHz, 100 kHz, and 30 kHz ...................
Figure B-19, Oven #2, as a Function of Microwave

Oven Running Time at 1 MHz Bandwidth . .. .....................
Figure B-20, Oven #2, as a Function of Microwave Oven Running

Time at 1 MHz Bandwidth (different run times & files) .. .............
Figure B-21, Oven #2, as a Function of Start

Temperature w/ 12 of Water at 3 MHz Bandwidth . ... .............
Figure B-22, Oven #2, as a Function of Start Temperature '

w/ 0.82 of Water at 3 MHz Bandwidth . ........................



CONTENTS (page 2 of 7)

Figure B-23, Oven #2, as a Function of Start

Temperature w/ 0.62 of Water at 3 MHz Bandwidth ................ B-30
Figure B-24, Oven #2, as a Function of Start (

Temperature w/ 0.42 of Water at 3 MHz Bandwidth . . .............. B-30
Figure B-25, Oven #2, as a Function of Start

Temperature w/ 0.22 of Water at 3 MHz Bandwidth .. .............. B-31
Figure B-26, Oven #2, as a Function of Variable Start Temperature

0.82 and 0.22 of Water at 3 MHz Bandwidth . ... ................. B-31
Figure B-27, Oven #8, as a Function of Start

Temperature w/ 1£ of Water at 3 MHz Bandwidth .. ... e e B-32
Figure B-28, Oven #8, as a Function of Start

" Temperature w/ 0.8 of Water at 3 MHz Bandwidth ............ ....B32

Figure B-29, Oven #8, as a Function of Start '

Temperature w/ 0.62 of Water at 3 MHz Bandwidth . ............... B-33
Figure B-30, Oven #8, as a Function of Start

Temperature w/ 0.42 of Water at 3 MHz Bandwidth . ............... B-33
Figure B-31, Oven #8, as a Function of Start

Temperature w/ 0.22 of Water at 3 MHz Bandwidth . ............... B-34
Figure B-32, QOven #8, as a Function of Variable Start Temperature

0.82 and 0.22 of Waterat 3 MHz Bandwidth . . . ... ............... B-34
Figure B-33, Oven #2, as a Function of Water Load at 300 kHz

using 12, 0.8£,0.62,0.42, and 0.2 of H,O . . .. .. ... ... .. ..... B-35
Figure B-34, Oven #8, as a Function of Water Load at 300 kHz

using 12, 0.8£, 0.62,0.42,and 0.22 of H,O ... ... ... ... .. .. ... B-37
Figure B-35, Oven #2, as a Function of Water Load at 3 MHz

using 12, 0.82,0.62,0.42,and 0.22 of H,O ... ....... ... .. ..... B-39
Figure B-36, Oven #8, as a Function of Water Load at 3 MHz

using 1£, 0.8¢, 0.6£, 0.42,and 0.22 of H,O ......... .. ... ... ... B-41
Figure B-37, Oven #2, as a Function of Consumer

Load at 300 kHz . . . . .. e e e e e e e B-43
Figure B-38, Oven #8, as a Function of Consumer -

Load at 300 KHz . . . ... . i e e e B-44
Figure B-39, Ovens #2 as a Function of Consumer '

Loadat 3 MHz ... ... ... i e e e B-45
Figure B-40, Ovens #8 as a Function of Consumer

loadat3MHz ............ ... ... .. ... ... T B-45

Vi



CONTENTS (page 3 of 7)

APPENDIX C

TIME DOMAIN MEASUREMENTS . ... ........... et C-1
Figures C-1 and C-2, Oven #1, Time vs. Amplitude displays

& an APD display at 2300 MHz with 3 MHz Bandwidth .. ......... C-2,C-3
Figures C-3 and C-4, Oven #1, Time vs. Amplitude displays

& an APD display at 2350 MHz with 3 MHz Bandwidth ... ........ C-4,C-5
Figures C-b and C-6, Oven #1, Time vs. Amplitude displays

& an APD display at 2400 MHz with 3 MHz Bandwidth . . . .. e Cc-6, C-7
Figures C-7 and C-8, Oven #1, Time vs. Amplitude displays

& an APD display at 2450 MHz with 3 MHz Bandwidth . ... ....... C-8, C-9
Figures C-9 and C-10, Oven #1, Time vs. Amplitude displays

' & an APD displtay at 2500 MHz with 3 MHz Bandwidth . .. ...... Cc-10, C-11

Figures C-11 and C-12, Oven #1, Time vs. Amplitude displays

& an APD display at 2550 MHz with 3 MHz Bandwidth . ... ..... C-12, C-13
Figures C-13 and C-14, Oven #1, Time vs. Amplitude displays

& an APD display at 2600 MHz with 3 MHz Bandwidth . ........ C-14, C-15

Figures C-15 and C-16, Oven #5, Time vs. Amplitude displays

& an APD display at 2300 MHz with 3 MHz Bandwidth ... .. ... .. C-16, C-17
Figures C-17 and C-18, Oven #5, Time vs. Amplitude displays

& an APD display at 2350 MHz with 3 MHz Bandwidth .. ... .... C-18, C-19
Figures C-19 and C-20, Oven #5, Time vs. Amplitude displays

& an APD display at 2400 MHz with 3 MHz Bandwidth . ... ... .. C-20, C-21
Figures C-21 and C-22, Oven #5, Time vs. Amplitude displays

& an APD display at 2450 MHz with 3 MHz Bandwidth .. ....... C-22, C-23
Figures C-23 and C-24, Oven #5, Time vs. Amplitude displays

& an APD display at 2500 MHz with 3 MHz Bandwidth .. ....... C-24, C-25
Figures C-25 and C-26, Oven #5, Time vs. Amplitude displays

& an APD display at 2550 MHz with 3 MHz Bandwidth ... ...... C-26, C-27
Figures C-27 and C-28, Oven #5, Time vs. Amplitude displays :

& an APD display at 2600 MHz with 3 MHz Bandwidth . ........ C-28, C-29

Figures C-29 and C-30, Oven #7, Time vs. Amplitude displays

& an APD display at 2300 MHz with 30 kHz Bandwidth .. .... .. C-30, C-31
Figures C-31 and C-32, Oven #7, Time vs. Amplitude displays

& an APD display at 2350 MHz with 30 kHz Bandwidth .. ...... C-32, C-33
Figures C-33 and C-34, Oven #7, Time vs. Amplitude displays

& an APD display at 2400 MHz with 30 kHz Bandwidth . ....... C-34, C-35

vii



CONTENTS (page 4 of 7)

Figures C-35 and C-36, Oven #7, Time vs. Amplitude displays

& an APD display at 2450 MHz with 30 kHz Bandwidth ........ C-36, C-37
Figures C-37 and C-38, Oven #7, Time vs. Amplitude displays

& an APD display at 2500 MHz with 30 kHz Bandwidth ... ... .. C-38, C-39
Figures C-39 and C-40, Oven #7, Time vs. Amplitude displays

& an APD display at 25650 MHz with 30 kHz Bandwidth ........ C-40, C-41
Figures C-41 and C-42, Oven #7, Time vs. Amplitude displays

& an APD display at 2600 MHz with 30 kHz Bandwidth ........ C-42, C-43

Figures C-43 and C-44, Oven #7, Time vs. Amplitude displays

& an APD display at 2300 MHz with 300 kHz Bandwidth ....... C-44, C-45
Figures C-45 and C-46, Oven #7, Time vs. Amplitude displays

& an APD display at 2350 MHz with 300 kHz Bandwidth .. ..... - C-46, C-47
Figures C-47 and C-48, Oven #7, Time vs. Amplitude displays

& an APD display at 2400 MHz with 300 kHz Bandwidth .. ... .. C-48, C-49
Figures C-49 and C-50, Oven #7, Time vs. Amplitude displays

& an APD display at 2450 MHz with 300 kHz Bandwidth ....... C-50, C-51
Figures C-b1 and C-52, Oven #7, Time vs. Amplitude displays

& an APD display at 2500 MHz with 300 kHz Bandwidth ....... C-52, C-53
Figures C-53 and C-54, Oven #7, Time vs. Amplitude displays

& an APD display at 2550 MHz with 300 kHz Bandwidth ....... C-54, C-b5
Figures C-55 and C-56, Oven #7, Time vs. Amplitude displays

& an APD display at 2600 MHz with 300 kHz Bandwidth . ...... C-56, C-57

Figures C-57 and C-58, Oven #7, Time vs. Amplitude displays

& an APD display at 2300 MHz with 3 MHz Bandwidth . ........ C-58, C-59
Figures C-59 and C-60, Oven #7, Time vs. Amplitude displays

& an APD display at 2350 MHz with 3 MHz Bandwidth . ........ C-60, C-61
Figures C-61 and C-62, Oven #7, Time vs. Amplitude displays

& an APD display at 2400 MHz with 3 MHz Bandwidth . . ... .. .. C-62, C-63
Figures C-63 and C-64, Oven #7, Time vs. Amplitudé displays

& an APD display at 2450 MHz with 3 MHz Bandwidth . ........ C-64, C-65
Figures C-65 and C-66, Oven #7, Time vs. Amplitude displays

& an APD display at 2500 MHz with 3 MHz Bandwidth .. ... .. .. C-66, C-67
Figures C-67 and C-68, Oven #7, Time vs. Amplitude displays

& an APD display at 2550 MHz with 3 MHz Bandwidth ... ...... C-68, C-69
Figures C-69 and C-70, Oven #7, Time vs, Amplitude displays

& an APD display at 2600 MHz with 3 MHz Bandwidth . ........ C-70, C-71

viii



CONTENTS (page 5 of 7)

Figures C-71 and C-72, Oven #10, Time vs. Amplitude displays
& an APD display at 2300 MHz with 30 kHz Bandwidth .

Figures C-73 and C-74, Oven #10, Time vs. Amplitude displays
& an APD display at 2350 MHz with 30 kHz Bandwidth .

Figures C-75 and C-76, Oven #10, Time vs. Amplitude displays

& an APD display at 2400 MHz with 30 kHz Bandwidth .~

Figures C-77 and C-78, Oven #10, Time vs. Amplitude displays
& an APD display at 2450 MHz with 30 kHz Bandwidth .
Figures C-79 and C-80, Oven #10, Time vs. Amplitude displays
& an APD display at 2500 MHz with 30 kHz Bandwidth .
Figures C-81 and C-82, Oven #10, Time vs. Amplitude displays
& an APD display at 2550 MHz with 30 kHz Bandwidth .
Figures C-83 and C-84, Oven #10, Time vs. Amplitude displays
& an APD display at 2600 MHz with 30 kHz Bandwidth .

Figures C-85 and C-86, Oven #10, Time vs. Amplitude displays
& an APD display at 2300 MHz with 300 kHz Bandwidth
Figures C-87 and C-88, Oven #10, Time vs. Amplitude displays
& an APD display at 2350 MHz with 300 kHz Bandwidth
Figures C-89 and C-90, Oven #10, Time vs. Amplitude displays
& an APD display at 2400 MHz with 300 kHz Bandwidth
Figures C-91 and C-92, Oven #10, Time vs. Amplitude displays
& an APD display at 2450 MHz with 300 kHz Bandwidth
Figures C-93 and C-94, Oven #10, Time vs. Amplitude displays
& an APD display at 2500 MHz with 300 kHz Bandwidth
Figures C-95 and C-96, Oven #10, Time vs. Amplitude displays
& an APD display at 2550 MHz with 300 kHz Bandwidth
Figures C-97 and C-98, Oven #10, Time vs. Amplitude displays
& an APD display at 2600 MHz with 300 kHz Bandwidth

Figures C-99 and C-100, Oven #10, Time vs. Amplitude displays
& an APD display at 2300 MHz with 3 MHz Bandwidth. . .
Figures C-101 and C-102, Oven #10, Time vs. Amplitude displays
& an APD display at 2350 MHz with 3 MHz Bandwidth . .
Figures C-103 and C-104, Oven #10, Time vs. Amplitude displays
& an APD display at 2400 MHz with 3 MHz Bandwidth , .
Figures C-105 and C-106, Oven #10, Time vs. Amplitude displays
& an APD display at 2450 MHz with 3 MHz Bandwidth . .

....... C-72, C-73

....... C-74, C-75

... C86 C-87
....... C-88, C-89
....... C-90, C-91
....... c-92, C-93

....... C-94, C-95

..... C-100, C-101
..... C-102, C-103
..... C-104, C-105

..... C-106, C-107



CONTENTS (page 6 of 7)

Figures C-107 and C-108, Oven #10, Time vs. Amplitude displays

& an APD display at 2500 MHz with 3 MHz Bandwidth ... .. ..
Figures C-109 and C-110, Oven #10, Time vs. Amplitude displays

& an APD display at 2550 MHz with 3 MHz Bandwidth . . . .. ..
Figures C-111 and C-112, Oven #10, Time vs. Amplitude displays

& an APD display at 2600 MHz with 3 MHz Bandwidth . ... ...

Figures C-113 and C-114, Oven #11, Time vs. Amplitude displays

& an APD display at 2300 MHz with 3 MHz Bandwidth . ... ...
Figures C-115 and C-116, Oven #11, Time vs. Amplitude displays '

& an APD display at 2350 MHz with 3 MHz Bandwidth . ... ...
Figures C-117 and C-118, Oven #11, Time vs. Amplitude displays

& an APD display at 2400 MHz with 3 MHz Bandwidth ... .. ..
Figures C-119 and C-120, Oven #11, Time vs. Amplitude displays

& an APD display at 2450 MHz with 3 MHz Bandwidth . ... ...
Figures C-121 and C-122, Oven #11, Time vs. Amplitude displays

& an APD display at 2500 MHz with 3 MHz Bandwidth . ... ...
Figures C-123 and C-124, Oven #11, Time vs. Amplitude displays

& an APD display at 2550 MHz with 3 MHz Bandwidth . ... ...
Figures C-125 and C-126, Oven #11, Time vs. Amplitude displays

& an APD display at 2600 MHz with 3 MHz Bandwidth .. ... ..

Figure C-127, Oven #1 for the multiple oventest ................
Figure C-128, Oven #5 for the multiple oventest ................
Figure C-129, Simultaneous operation of Ovens #1 and #5,

forthe multiple oventest . .. ...... ... ...
Figure C-130, Oven #6 for the multiple oventest ................
Figure C-131, Simuitaneous operation of Ovens #1, #5 and #6,

for the multiple oventest . . ... ... i
Figure C-132, Oven #8 for the multiple oven test .. e e
Figure C-133, Simultaneous operation of Ovens #1, #5, #6 and #8,

forthe multipleoventest . . ... ... ... .. e
Figure C-134, Oven #10 for the multipleoventest .. ..............
Figure C-135, Simuitaneous operation of Ovens #1, #5, #6, #8 and #10,

forthe multiple oventest . ... ... ... i,
Figure C-136, Oven #1, #5, #6, #8, #10, all measured at 2450 MHz.

Simultaneous operation of those sameovens . ..............

C-108, C-109
C-110, C-111

C-112, C-113

C-114, C-115
C-116, C-117
C-118, C-119
C-120, C-121
C-122, C-123
C-124, C-125

C-126, C-127



CONTENTS (page 7 of 7)

APPENDIX D
SPECTRUM VARIABILITY MEASUREMENTS ............. ... D-1
Figure D-1, Ovens #1 and #5, Variability Tests ... ... ... ... ... .. ... D-2
Figure D-2, Ovens #4v and #4h, Variability Tests . ....................... D-3
Figure D-3, Ovens #7 and #7DUP, Variability Tests ....................... D-4
Figure D-4, Ovens #8v and #8h, Variability Tests . ....................... D-5
Figure D-5, Ovens #10 and #11, Variability Tests . ............ovvurnn.... D-6
Figure D-6, Oven #13, Variability Tests . ... .... ... ... .. D-7
Figure D-7, Oven #1, Max, Min, Mean Variability Tests . ................... D-8
Figure D-8, Oven #5, Max, Min, Mean Variability Tests . ................... D-9
Figure D-9, Oven #7, Max, Min, Mean Variability Tests ................ ...D-10
Figure D-10, Oven #10, Max, Min, Mean Variability Tests . . . ............... D-11
Figure D-11, Oven #11, ._Max, Min, Mean Variability Tests . . .. .............. D-12
APPENDIX E
HARMONIC EMISSION LEVEL MEASUREMENTS .................... E-1
Figures E-1 through E-7, Oven #1, Fundamental
~ through 7" Harmonic Range . . ... ........... T E-2 through E-5

Figures E-8 through E-14, Oven #2, Fundamental

through 7" Harmonic Range . . ... .. v i i i it v e i i E-6 through E-9
Figures E-15 through E-21, Oven #6, Fundamental

through 7" HarmonicRange . . .. .. .. v v i i i it E-10 through E-13
Figures E-22 through E-28, Oven #7, Fundamental

through 7" HarmonicRange . .. ........ ... v .. E-14 through E-17
Figures E-29 through E-36, Oven #8, Fundamental '

through 7" HarmonicRange . . . .. . . v v e i i i oo E-18 through E-21

Xi






APPENDIX A

UNOFFICIAL FCC PART 18 COMPLIANCE TESTING PROCEDURES
USING A SPECTRUM ANALYZER

Due to the difficultly in obtaining some of the test equipment specified in FCC/OST .
MP-5 (19886), deviations from the MP-5 test procedures have been accepted by the FCC staff.
One such procedure involves the use of a spectrum analyzer instead of a field intensity meter.
Based on verbal instructions from the FCC Laboratory staff, Underwriter’s Labs has used a
spectrum analyzer to perform Part 18 compliance testing. Underwriters performs Part 18
compliance testing of microwave ovens for one of the two major U.S. manufacturers of
microwave ovens. Similar procedures were conveyed to NTIA/ITS staff in preparation its
microwave oven measurements. For more information concerning this procedure or other
permissible deviations from MP-5, contact FCC Laboratory, 7435 Oakland Mills Road,
Columbia, MD 21046. .

The test procedures for use of a spectrum analyzer are as follows.

EQUIPMENT

1) Spectrum analyzer

2) The 6 db bandwidth shall not be less than 1 MHz for measurements above 1000 MHz.
Therefore, a 3 dB bandwidth (as is commonly specified) greater than or equal to 1 MHz

is acceptable.

3) Emission measurements above 1000 MHz need not be performed on an outdoor range,
but may be made at a suitable indoor site.

4) A linearly polarized horn antenna shall be used.

TESTS TO BE PERFORMED
1) Oven output power measurements via calorimetric testing shall be measured.

2) Radiated emission measurements shall be measured.

TEST PROCEDURES

1) The power measurement is performed by placing 1 liter of water at a known
temperature in the center of the cavity and heating it at "full power" for a known
period of time (5 minutes is suggested). The temperature of the water is measured
after the heating, and the total energy coupled into the load is computed by assuming
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2)

3)

4)

1° C temperature increase per milliliter of water per calorie. The energy is divided by
the time of heating to get total energy rate, in Joules/second = Watts. The equation
to be used is:

Watts coupled into load = (aT(°C) * 4187)/at(seconds).

Radiated emission level measurements are performed with a peak detector, O Hz span,
1 MHz IF bandwidth, and 3 Hz video bandwidth and linear amplification. Distance
from the unit under test is 3 meters. Measurement height is 1 meter above the
ground. Measured amplitudes are converted to field strength in dByV/m at 300
meters, as per MP-5 § 4.6.1.

Emission levels are measured at selected frequencies adjacent to the 2400-2500 MHz
ISM band. These frequencies are based on peaks observed in initial wide bandwidth
measurements.

The second through fifth harmonics are measured with the same measurement
configuration as described above (MP-5 § 2.3 requires that field intensity meter
measurements be performed up to the 10th harmonic or the highest detectable
emission).
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APPENDIX B
FREQUENCY DOMAIN MEASUREMENTS

This Appendix contains measurements of microwave emission spectra for all the ovens
that were included in the NTIA tests. These measurements were made using a 3 meter
separation between the oven and the antenna; the oven door facing the center of the
measurement antenna (orientation) 1 meter above the floor, and a load of 1 Liter of tap water.
Oven emission spectra were measured and are shown in a variety of different measurement
bandwidths. '

Each graph identifies the measurement bandwidth as well as the oven under test. The
data file and record are identified, for the most part, in the lower left-hand corner of the graph
in question. Under certain situations, such as where there are multiple files or records, the
lower.left-hand corner bears the data file description of that graph.
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Appendix-8 Frequency Measurements
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Appendix-B ) Frequency Measurements

(Mdgp) d Y 1 3

135

1 125
foeeed 415
105

5

S

5

65

2600

u ¥
: .
. . ./II:
. . . ~y
. - ”
. .
: : : L
o o) oo sasrasde oo
i "
! . . .
. M - . 4
. . . . 7/
‘ . : . . Ve
. ‘ . M . \\\\\.
: . : : Do .
.................................. L R R N T Y CIXEIRET ITRTR PR
: . : . R :
" . : : : J .
: : : — .
. .
. . N . yalt
- \ oo .l e teafenens - -
. . - . < 3
. . . . f- .
. . . M .
. . : . o .
. . .
: : . P
......... s esiee csnessasetadesnerentaian .....s........."............Au..-..“.........l..... »eo
. . . M X, .
. . . . I’J-
. . . . ~
. . . N
: : . : P (=)
. . . . -
e veieneanas fee terenmmnineanen Tevaecrentenies T bas e s adenien va o _.w
¢ - - . .
. : . P
: : : o= (qV]
. ——— .
: ;l.ll-.lll.‘ I v 4 :
VL pmemmme - .
........................ lﬂu..!.l......l.. Suteaqe s aucse e el buasese e neresensrscesnsacandanioe o0 o
.
ST ;
’l"
. ————
- ~,
. -
P
- ] cee AT aees H - 4
<7

,l
FREQUENCY (MHz)

¢ 2
be s diast e masite setenscavesesseneanns Cos ovens e e tecsneeatsaranire iaieaaerranransans Fissne oo
v \\7. : <
/ .
7 .
It .
- ~ o oo ? - 4
lllllp,

-
IIIII
-
-

o
-
- M

erye iﬁ..:".d.'[g“”. .......é_

Magnetron Type-E :
Mean

Ovén #4
10 |- Max = 1127

130 L--700-Watts - imeverivnne.

10 |
100 foveovs
90
0
0
0 b
50 |
40 L
2300

140
Figure B-3. Oven #4, amplitude vs. frequency.

(w/ATigp) T3A3T IWNOIS G3AIZOTY

B-4



S-d

140

120

110

100

90

80

70

RECEIVED SIGNAL LEVEL (dByV/m)

60

50

k4 1 . 1
. . . . .

40

Oven#b ¢ ¢ & & i 120 bbb
.800. Watts.., ....... fovenn RTINS Beeeren Preenedinn, feeen 1 125
Magnetron Type- A : : : i : : : . :
| Max = 01 ¢ b e ]
Min =724 N NG E
Mean = 962 e ; [ A :
T Breeesdieens ‘ ....... ,....;\::‘./, ............. , ...... .:. ............... ‘ ....... , ....................... 105
........ .A,nl_. 95
N i Db
PO SOV SUUUUE SN SRR SESUUNE SUURRE SR SN LA
...... ;l;:, < : ‘ /f—/ ; \ 85
I"-'IE i ‘\\ 2y /’-*/ . \\ :
PP O S O P .\;‘.,_\:...;....‘..,7 75
2R
................ f.c-....l..-...---..---..--..-.l-...-..\..-....-.-...-l-.-...-l--.---..-.---.....--..l..-...-\..-...J 65
...................................................................................................................... 1 55
........ 45
F422R1 CoL T s

2300

Figure B-4. Oven‘#5, amplitude vs. frequency.

FREQUENCY (MHz)

35
2600

E IR P (dBpW)

syuswieinsespy Aouenbely

g-xipueddy



A dix-B Frequency Measurements
ppendix-

(mdgp) d Y13

9
8
7
6

155

! 45
35

135

125
feeed 115

105

5

S)

5

4 65
2600

2500

-
-
\l\‘

lllllllllll
||||||
-

<
llllll
N,
~

FREQUENCY (MHz)

~.
~.al,
.~

lllll

2400

-
i
. . .
T

= M4 i,

Magnetron Type-H:
Max.: :

Min = 658

OV’en #6 : : : : : : : : :
T SO FOUUUUS JUURO: SUNVRU UROOY SOURPUE SOVOUIE SUTORI- SO N

Mean = 768
“‘V\
F428R32

2300

)
©

80 bosgorrbiersboreen b
70

<
(o]

140
130
120 -
"0t
100 t
Figure B-5. Oven #6, amplitude vs. frequency.

(W/ATgP) T3ATFT TYNOIS GIAFO3Y

B-6



L-4g

140

T s 135
Oven#7 i & & i i i i b b i
130 |--750/850-Watts-.--. Peeeees Seeeeees SRCRTIPIRPRRRY Beeeenes CRRPPPPL DRI APPRS Peneanes FXTTIITTARPPI 125
Magnetron Type-G: ¢ ¢ : i i i i i
120 mg‘\x==4g%5, ....... ........ ....... , ....... ........ ._ ....... , ....... _. ....... ‘ ....... , ...... - 115
Mean=681i | & i i i @i i i i
1 e s Rt A ,/\ ...... b i d

Dy :\| : : : : : : 105
100 frovoovsbormoosfonndos b SOV /4 TORUEN 1 N0 YOI MOUOIS: NI RN S 95

:

S 7 A

90 L.......; ....... ....... :. ....... .f ....... [ A :..E||
. . . . . . PEE |

. . . . ‘

1

.
: : : : : : : H . : : H :
. . . . . i . . . . . . . .
. . . . . ! . . A . . . . .
- . . . . . . - » . . . . . . .
80 . . . : . [ - : : A . . M . .
........ fecesaeclanssradernsoesfarsrnnstornfooastionsesnloneressioccosyetoaasseiiecnassadonsasentoonsosaironssaationcaosd
H : . N : . H : H . H H
. . . . . . . . - . . .

. ‘\c
HPZN / \: : : : : :
PN L : : \: : : : : :
. . . 7 .’ . . . i . . . . .
- - - &~ . - - - -\‘ - - - . -
70 boeeees S T, Y SR S P . F S P Teeees S S T 4 65
. N s . . . \ .
’/\ . [ .-~ . . . . A\ g . . . .

RECEIVED SIGNAL LEVEL (dBpV/m)

FREQUENCY (MHz)

Figure B-6. Oven #7, amplitude vs. frequency.

g-Xipusddy

E IR P (dBpW)

Spuswainsesyy Aouenbal4



8-9
RECEIVED SIGNAL LEVEL (dBpV/m)

140 : : : : : : o : : : : : : 135
(7)ven #7DWUP

130 |- 750/850 Watts......i....... OUUUUS- PP SO UL SUUUURE SRS SOUNUPL SUPIO e 105,
F magnetqon 07 cH A S R
ax- 09 ¢ i i i i i n i E

120 5 Mln: 493 ..... :. ....... ........ ....... . ....... ,. /_/‘\',»\"' ....... . ....... , ....... ‘ ....... . ...... 4 115

1O booeee ....... ....... -‘/.' ....... ~ ...... ! 105

e
100 ........ SITTPRPS: SIPPYPEY PIPRTER Preeeees Fevreend “/ ....... {‘. ........ ....... i . ....... ....... { 95
] \
P

T A T T T T T T T
90 RRRERFIIILEE ERRCEERE Feeeeees : .......;:....‘..; ....... PRRRERRL L LLL (LSRR ERL LR L Deerensdieesentieenn ERRRELE 1 85

. : . . . . . : . . . .
. . . - I3 - . . [ . - . - .
80 ........ $eeeeass ereeed eveanes clesecne Sreeeeaas eaareed Sesennne Tesranae $eeenns S foeonass feeenaed Teenaend 75
! : : Al Ve : : : ! : H H : H
. . . . . . . . . . . .

. Y
. IR WA .

: : N : : : : \: : : : :

- - ot - - . . - - Ao . - . .

: : 7 : : : : : : | : : : : 65

....................... Sasesetnamoecsssomentassonennnssssvsastuamotoansmnesasoshorcsr ottt nt st esssamisscsssnc s s n e o .
70 C AN A /'. . . . . . . 'll . . . . ll"
] ] VAV : : : : : : : : : :
r'\./ \“;// :\\" ’A II

ST AL i
60 F ...... 3 ....... : ....... ; ........ ....... : ....... : ....... ........g ....... g ....... : ....... : .é........g ....... Besacen rg.\-,...-w 55

50 |- ....... SO WO PR SO O SO DG A008 SN O

F665R1 S A A L T A

40 M : H " “ : : . : . W : 35
2300 2400 | 2500 2600

FREQUENCY (MHz)

Figure B-7. Oven #7DUP, amplitude vs. frequency.

g-xpusddy

E IR P (dBpW)

sjusweainsesyy Aouenbe.id



6-9

- RECEIVED SIGNAL LEVEL (dBp.V/m)

135

140 ————
Oven #8

130 }---1000.Watts

‘Magnetron

F415R1 |

Max = 128.0° e I
120 ..... M|n=683' ....... ........ ....... o ..‘,u,, ....... , ....... ..... ....... \ ....... , ...... - 115

Mean = 919: :
1o k- ....... ....... ...... i

Type-B

o

Tea,
S
.
—
———

SN 1 £ SUSPED JOVRUNS SR NPT SOPUIN SRS S 105

60 _ ....... ....... ........ ....... : ....... ....... ....... ....... ........ ....... : ....... ...... { 55

. . . . . . . . . . . . . .
. o . . . . . . . . . . . .
. . . . . . . . . . . N . .
50 . . . . . . . . . . . . . . 45
........................................................................................................................
. . . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . . . .
. . . . . . . . .

................................................................................................ 1:!5

1% 4 [
1\, it
. . . . n"\\ / . . !u: : : : . .
: : : K ,.' v : : ' ‘ : s : : :
100 ........ Feeeenss o Y CRREL EE-TTTEPRY: feeeees foeeeres Feeereed ! \ ....... foereene ERREPREY: Teeerieeferaneen 95
: : DI : : : HAY : : : : :
. . . I« N\ . . . . . B . . .
: : Y A
90 Feseereenenaialoione. :....Ix .................................................. :\\ .............. L 85
. : . s T \NA
=N : : I HEEA
\ . . 7
80 b \eriereopmieeeees 7 D P PP T ek e aenened 75
‘\,; /s }\ /:
NS o j ol : : : . . . : : . .
'Y AN - : : : : : : : : : X y
70 feoeeee " ....... - ....... ....... ....... ,- ....... , ...... Nt N 65

35

40
2300

FREQUENCY (MHz)

Figure B-8. Oven #8, amplitude vs. frequency.

2600

E1RP (dBpW)

g-xipueddy

spusweainsesyy Aouenbely



Appendix-8

135

(Mdgp) d Y13

Frequency Measurements

O\;en #é
-800 Watts:

-
N o

Mean

Max
B

F419R1

oY w0 S 7o) w0 To) To) w0 Yol 7o)
S - - » x© M~ {{o] w <+ (o]
> v
T T T T T T T pog T
. : . . - : \\\ : :
:
: : : [ { .
g - ot aole ces ..V». 3
. . . N4 . M
. . . /7 . K
m . : \.\\ : .
. : 4 :
A . R -
. - \\ - 3
. - - \\\ . .
: . v . .
. : s .
: : o .
.. . H o aNg e .
. N\ H
- - N, .
: : VL
. . . Sy
. .
s - it oo 3 ..m.\\...
. . - 5 .
. . . /. .
. . . & :
. : . \: .
N L o1 cretS ceerae .pe
: : : A : :
: : : 1Y :
: . . : Fe : N
o2 SN el epreesem .3
. . 1 :
. V‘ -
. -
b - . -’ .
: : o mmaeme :
Serreies Sieve e tTTIINLL veied .
: N : :
Nt N :
. .
N :
: Rl S N
“ g B RRPY]
. . T~
. . p—— .
S S :
1V . .
: e T M o
. : ,lll . M
: ~— . :
» - .
. eetean B :
S L S S . : .
: —— .
“le M . ayen - S S AP Vtoensos oo
. . . e, M .
: . : :/.w . :
: : : u. : .
: i : :
Tenenasa . i e gam'y PeYs .
O - . :
.
e i el
. . : SN —— :
e - : . S :
oase s s ssceseande . ] se sassesslestpocasosn
: > : [ NG e
Pl o Py
ng © ML
Sxn™.; P
— T M
[e2] :
[
(]

2600

2500

FREQUENCY (MHz)

2400

140

X O
» <O

100 beoeeriiernnnnds

120 f-

(w/ATgP) T3ATT TYNOIS G3AI303Y

B-10

2300
Figure B-9. Oven #9, amplitude vs. frequency.



LL-g

140 ———
Oven #10

Magnetron Type-A : : : T : : :
Max = 1274 : & =i 2 MY S
120 rM|h=687 ..... , ....... ........ ....... ‘ /,,.‘.., ....... , ....... ....... ....... ‘ .....

: :
N . - 3 - 3 .
110 ittt ie i bsaaieesan et Covetsnenamessascaoes
. . . . ! . - .
: .o : : : :
\ .

" RECEIVED SIGNAL LEVEL (dByV/m)

130 1800 WattS. ... Eoooooo oo b ....... o 105

...... 115

ISUUOUE I SO SOURONE SEUUUUR SUURUUY UUUURUE SUUUUUU SUUUUPE U U WUUUUUE SURUP- NN SHRUUE SO
A0 A R S S S VAV G A

135

ey y
2 i i
: A ' Y : : I : : : : :
7 { M : : O T : : : Do
. . A . ¢ . . . . 13 . . . . . .
100 L . ] . ™ . ! . . s . ] . » . . . . 95
....... S . A St :
- . - 3 - ! - - - - 1 - - - - - -
: .l' : Y i : : : B : : : : ;
: : o : : : : : : : : : :
1 NN l.‘

;o \ N
. . . . . . - . . . ’ . . LY P LN .
80 . Beerasas erevend feeeeres Teevanee Seeeeens eeneesd eerenee Foesesen U N A S TTTTE. WY S0 WP 75
- . - . » . . - . . ' 4 - . kid L
- . - . . . . . . . . . . s
\}
. . . . - . - . . \¥~
H : . : . . . . . . . H . [
: : : P : : : : oo : : : -
TO Ferereriteneiloniniiiin bl e fveeeraera e arearatanaany L 65
. |V . : . . . . . . . . . - .
B N . : . . . . : H H : N .
60 o veceenlienenas Tetesean KEERRERE, Pensesselsnsensea Teseanee s "seeevssdonsnana $esanene eseneas XERTE RN Pavsssen Tesevnans Teseren 1 55
.

G 45

FREQUENCY (MHz)

Figure B-10. Oven #10, amplitude vs. frequency.

35
2600

EIRP (dBpW)

g-xtpueddy

spusweinsesyy Asuenbeiy



cl-g

RECEIVED SIGNAL LEVEL (dBuV/m)

140

130

120

110

100

90

80

70

50

40

60 |

Oven#11 i 1 &+ 1 bbb bbb
...... BO0- Wattg - coreeerteees o
Magnetron Type-F = ¢ ¢ = & o0
...... MaX-1222,

: : : :d : S :
. - . od . . .
: : : :f : : :
. . . Pl . . .

. . 1/ . . . .
............................... S PEY " RTRTEY PEPTPRYS PPPPLY! - PPRPRY (PPRRPEY EPPPPRRS PRPRTPE/PYPRPRY SEPRIPES
: : J : : :

!
: : { v :
: : f t :
.............................................. Jeseressemacrncamrssnenaboatcsarvernrsocmonssssmassesnorecsacaansancss o
: : II: :
. : I .
. . $ . a4 .
. . & . " .
O T I A T heeeaas T I I T I T T I p
i H 7 HAY H
. . ] - P .
. . ] o .
. : i Y :
: ar==r N
................................ e N S
Pl P4 . A .
4 \ l‘ . \\. T \\
Y __,/ \\\ //’ : : \\I /1/ N\ JraN
LNRRUE oAU SN S S SO SOUURU: OO AUUURNS PR SUUTD. RO A AT
\ 4 \/ i A P nr
\, / v . Y s
NS . \ 7
. A\
_._ .................................................
o : - e

2300 2400 2500 2600

FREQUENCY (MHz)

Figure B-11. Oven #11, amplitude vs. frequency.

135

125

15

105

95
85

75

55
45

35

E1R P (dBpW)

g-xipuaddy

siuswainsesyy Aouanbe.ly



Appendix-8

135

125

105

(Mdgp) 4 Y13

0o
»

Frequency Measurements .

35

Ov'en #1é

1900 Watts .o ieeer i

4 115

19
=0}

T T T
: . : . w -Lu H
. . .
. : . - . - Pt .
. . . . . .
. : . . N . pr . .
. .
: : . : : e :
eqe - ote . cerlrenenegiat ceian o3
+ - ! - . oo :
. . . N .
. . . . . V. -
. . . . .
. . : . : ’7 :
. : . . . -— . .
. : . : . Y, : .
$ AN e ¥ vestiensyleiny .3
: M : . X . N
. . . . . ~. .
. . . . . .’ .
. . : . : \. .
. . . .
- o .. o, . l\\ﬂ .
. . . H T RRTY s ..
. : . . ¢ . .
: . : : : T :
. : : . . 4‘\ . .
. . . a . ‘.
. . . . N . .
N o .1 e i T CERTE .e
. . . . . .
. . . . . .
: : : : DN :
: : : fme? :
: : . Su. . .
“qe - st o L R .3
. . . . -~ .
. : . . ~ .
. . Lemm T :
. . - .
. . > .
XA . .AI.“.... 1 e .3
: . e~
. '~
. . o
. 2
. -
e

“pessee

Magnetron Type-D:

Max = 1162
Syalsead

Mean = 787

AMersssesteescsessrescsarteasaaan
. . .

-
e im0 00 o

llllll

.
.
. : : .
N N . .
\-\.h\ﬂn 1 .“. . n
. . M .
Y . -
N . M M
~. . . .
R R R L B ol
N .:l'a.q . :
. s’ . M
] M .
o’ - .
< : :
< _ - : :
Cee N et .t
—— .
\\ . .
I\ .
DA
lllll
seee TN e
. Pid
. e
P
NI.I
. .,
o e,
' . P B
A"'
lllll
~—
\~
\\
ieeee

-
: IPOY o
i

F423R1

2600

2500
FREQUENCY (MHz)

2400

140

130 -
120 -

MO Feoeeeeiornneest

(o
o

100 |

(W/ATIGP) T3ATT IVNOIS Q3IAIFOIY

B-13

2300

40
Figure B-12. Oven #12, amplitude vs. frequency.



Appendix-B Frequency Measurements

(mdgp) d Y13

135

1 125
-1 115
105

5

5

5

5

A
1
2600

T H : . ! . < :
: : : : : : N
: : : i : : <L
: : : . : . > :
: : : : : : L :
: : : : : : > -
.........m ........ e .................. ......... . ........ .AI/:.I. .......
: . : : : . : t S
: . : : : . : A
IS SOUUUUUR- OO VR G e e ]
m : : : m Lo
vees .. vened o . |.l|HHu~u {
: : : " : S :
. : : . : /n : . o
: : ; : : PSS : S
- ~ : .u\.\.h\v el e
: : : : DT : : N
: . : . : 7 N : :
. . . . 4 : . . _
reeed R o el oo cegate s e el N
: : : i —— : : : L
: P e : : : : : =
....m .m..”A.\.\....m. ...m. .m .m ..m ...m > .
S N S O >
. : = . . : N .
e e b, e L &
: : TRl : : : : : -] >
: : N IW:II : : : . : Q m
: . : R N : : . . L o
creden - “et ee ol ....'llll.a)r:... ceses v seel - b
. . . . Y . : . (N
. . : . M . : . .
: : : : A U : : g
: : : : PN : : P4
ceniae . R SR ol ; m o
. . . . . -~ . : . . -
. : . : T : . N =)
: : : : : g : : 2
: : : : T : : a3
.-.n ceenn .“. ..u seeen ....“ .Mll seat ..n revs m..
: C_u : : : : Tt : P
o : : : AN : >
-0 Q... R ERRRPRRPR [P UV P ()
— . : N : . < . . —
ey = . . : . : I . %
a w: —h.v. . . . : A . .
Ol =T : : : : : c
. . . . N . .
H P WO oo : : : S L é
L : : : : < P
coC n < : . 2 . N WO
. eo O x a.... .ol conen eend YRR R TN 7o ) 3
>SHOCED : : : N T O .Qlu
O—/MMMM : : : . “\v col o '
i : ; ; s ; e : S m
(9] [«}]
= o o o o o o < o 2 o 5
T e 8 F g o © © ¥ 5
[T

(w/ATIgP) TIATT TYNOIS GIAIZOTY

B-14



Appendix-B . Frequency Measurements ~ -

€
3
g
d -
3 &
Y .
1] 1] 1] 1 1 ; t ’ 1 1) 1
5)--...2--.{--.._‘.--.;....:...._‘....:‘.--..‘....:.....:.....'.... 45
F515R001 © . . . . . . B .

P S S SN S S S S S U P
2300 23%0 2400 24%0 2500 2550 2600
FREQUENCY (MHz)

10 135
QVEN #01, BANDWIOTH: 1 MHz. . . . . :
m,,,‘.ns

g

Z

2

d

> =

g g

2 =

8 3

o

w

>

g

a

g

Z

g

g .

Y &
=2

§ &
wi

a

=

w

g

o

2300 23%0 2400 2450 2500 2550 2600
FRECQUENCY (MHz)

Figure B-14. Oven #1, Emission Spectra as a Function of Measurerent Bandwidth.
B-15



Appendix-8 i : Frequency Measurements

135

OVEN #01 BANDWIDTH; 100 kHz . . : .
A0 b eergeveslouctoerdeneiioncetonnnransoenni : . 25

415
10 peeeaeenereneteenn f o L e s
oy SUU U SRR SUPY IV 1 Lol des
....... 85

ERP (dBpW)

| 2V SUUIUUSIUNNS  FUSTR TS SRRSO

0] S S DU AU SO SRR PP 8 B3 SISO

RECEVED SIGNAL LEVEL (dBpV/m)
8 8

R s S S I RS S S b

B I L R R PR AP PPRR ERR T IR DS SR Y % 45
F515A005. . . . . . .

4 : " : N . L L N < z 35
2300 2350 2490 2450 2600 2550 2600

RECEIVED SIGNAL LEVEL (dBpV/m)
ERP (dBpW)

2300 2350 2400 2450 2500 2550 2600
FREQUENCY (MHz)

Figure B-14 (continued). Oven #1 , Emission Spectra as a Function of Measurement
Bandwidth.

B-16



Frequency Measurements

Appendix-B l 90 ]
OVEN #05 BANDWOTH 3MHz & @ @ . .

130 . : 3 3 : i X : 1 K : 25
15
105
95

85

ERP (dBpW)

75

65

RECEIVED SIGNAL LEVEL (dBjV/m)

895

45

35

FREQUENCY {MHz)

OVEN ¥05, BANDWIDTH, 1 MHZ

£
3
g
g 5
g &
w
5
g
FREQUENCY (MHz)
140 . - . . . 1 ] 0 ] 1 ] ns
OVENNS:BN‘UWDTHE300W : : : . .

L R R A R SR LR R SR M LA AR £
T
s
9
: 5
g .

P O S A S S S SIS SN
F492R005 N . . . . N . . .
D S S S S T S A O
2300 23%0 2400 2450 2500 25%0 2600
FREOUENCY (MHz)

Figure B-15. Oven #5, Emission Spectra as a Function of Measurement Bandwidth.

B-17



Appendix-B Frequency Measurements
140

OVEN H05 NOHDTT 10 iz

ERP (dBpW)

RECENVED SIGNAL LEVEL (dBuV/m)

FREQUENCY (MHZ)

OVEN 405, BANDWDTH: 30 kHz o
Tl R R R D R FUUN S SR IT R g %1

ERP (dBp¥)

RECEVED SIGNAL LEVEL (Buv/m)

FREQUENCY (MHz)

Figure B-15 (continued). Oven #5, Emission Spectra as a Function of Measurement
Bandwidth.

B-18



Frequency Measurements

Appendix-B

(mdgp) w3
mmmm»mmwmmum

eeeslaa.

{w/Avigp) “TA3T TYNOIS G3N303Y

FREQUENGY (MHZ)

<)

aqeesa

g § 8 8 % 8 % 8 2 wm
(w/ATigP) TIATT WNOIS GANZOTM

FREQUENCY (MHz)

{wATEP) AT TYINOIS G3AB03Y

FREQUENGY (MHz)

Figure B-16. Oven #7, Emission Spectra as a Function of Measurement Bandwidth.

B-19



Appendix-B

RECEIVED SIGNAL LEVEL (dBpuv/m)

RECEVED SIGNAL LEVEL (dBpV/m)

130

OVEN #07, BANDWIOTH: 100 kHz . . . .
e A S T

v - T 5

2450 2550

FREGUENCY (MHZ)

OVEN #07, BANDWDTH: 30 kHz
0 Poeedocodanaatonadoniananat

2450 2500 25%0

FREQUENCY (MHz)

2400

ERP (dBpW)

ERP (dBpW)

Frequency Measurements

Figure B-16 (continued). Oven #7, Emission Spectra as a Function of Measurement

Bandwidth.
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Figure B-17. Oven #10, Emission Spectra as a Function of Measurement Bandwidth.
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Figure B-17 (continued). Oven #10, Emission Spectra as a Function of Measurement
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Figure B-18 (continued). Oven #11, Emission Spectra as a Function of Measurement
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Figure B-31. Oven #8, Variability as a Function of Start Temperature with 0.2 £/3 MHz BW.
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APPENDIX C
TIME DOMAIN MEASUREMENTS

This Appendix contains detailed time waveform measurements and associated
amplitude-probability distribution (APDs) curves. The APD data is derived from the raw time
scan (time waveforms) measurements. Time domain measurements at single frequencies
provide information necessary for assessing the feasibility of operating receivers in close
proximity to microwave ovens. Due to the time required to perform them, the detailed time
waveform measurements were conducted on five of the thirteen ovens. These ovens included
#1, #5 and #10 representing the ovens with the highest adjacent band emission spectrum
characteristics, and ovens #7 and #11 representing ovens with the lowest adjacent band
emission spectrum characteristics (see Volume 1, Figures 5-5a, 5-6a, 5-7a, 5-12a and 5-17a).

For these. measurements, a pre-selector and pre-amplifier were used ahead of the
spectrum analyzer to increase the spectrum analyzer sensitivity thus permitting detailed time
waveform measurements at lower noise levels. One hundred scans were performed at six
different bandwidths (10, 30, 100, and 300 kHz, as well as 1 and 3 MHz ) and seven
different frequencies (2300, 2350, 2400, 2450, 2500, 2550, and 2600 MHz). Each time
scan measurement was composed of 1001 points acquired in 20 ms using the sample
detector. Thus, at each frequency and bandwidth combination, a total of 100,000 points, at
20 us per point, was accumulated. A total of 2 seconds of time waveform data was acquired
with 20 us resolution at each combination of bandwidth and frequency for each of the five
ovens. Though this approach limited the number of pulses recorded in each scan, it lncreased
the resolution of the recorded signals and the associated APDs.

Vast amounts of data were taken by NTIA/ITS throughtout this project and therefore,
a limited set of data is displayed in this Appendix. Ovens #1, #5, and #11 show a 3 MHz
bandwidth with four time waveforms per frequency per page at frequencies of 2300, 2350,
2400, 2450, 2500, 2550, and 2600 MHz. An associated APD for each oven is shown at the
above frequencies with a 3 MHz bandwidth. Ovens #7 and #11 show three different
bandwidths (30 kHz, 300 kHz, and 3 MHz) with four time waveforms per frequency per page
at the above frequencies. An associated APD for each oven is shown at each frequency with
the above bandwidths.
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Appendix-C : Time Domain Measurements
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Figure C-31. Oven #7, Time vs. Amplitude displays at 2350 MHz with 30 kHz bandwidth.
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Figure C-33. Oven #7, Time vs. Amplitude display's at 2400 MHz with 30 kHz bandwidth.
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Figure C-36. Oven #7, Amplitude-Probability Distribution at 2450 MHz with 30 kHz bandwidth.
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Figure C-37. Oven #7, Time vs. Amplitude displays at 2500 MHz with 30 kHz bandwidth.
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Figure C-39. Oven #7, Time vs. Amplitude displays at 2550 MHz with 30 kHz bandwidth.
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Figure C-55. Oven #7, Time vs. Amplitude displays at 2600 MHz with 300 kHz bandwidth.
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Figure C-87. Oven #10, Time vs. Amplitude displays at 2350 MHz with 300 kHz bandwidth.
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Figure C-93. Oven #10, Time vs. Amplitude displays at 2500 MHz with 300 kHz bandwidth.
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Figure C-95. Oven #10, Time vs. Amplitude displays at 25650 MHz with 300 kHz bandwidth.
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Figure C-97. Oven #10, Time vs. Amplitude displays at 2600 MHz with 300 kHz bandwidth.
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Figure C-106. Oven #10, Amplitude-Probability Distribution at 2450 MHz with 3 MHz bandwidth.
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Figure C-107. Oven #10, Time vs. Amplitude displays at 2500 MHz with 3 MHz bandwidth.
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Figure C-111. Oven #10, Time vs. Amplitude displays at 2600 MHz with 3 MHz bandwidth.
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Figure C-130. Oven #6, measured at 2450 MHz, for the multiple oven test.
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Figure C-131. Simultaneous operation of Ovens #1, #5, and #6, measured at 2450 MHz, for the multiple oven test.
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Figure C-132. Oven #8, measured at 2450 MHz, for the multiple oven test.
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Figure C-133. Simultaneous operation of Ovens #1, #5, #6 and #8, measured at 2450 MHz, for the multiple oven test.
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Figure C-134. Oven #10, measured at 2450 MHz, for the multiple oven test.
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APPENDIX D
SPECTRUM VARIABILITY MEASUREMENTS

This Appendix contains a compilation of spectrum variation tests. The bandwidth
condition and Pearson’s correlation coefficient are noted individually on each of the first
eleven graphs. The first 11 graphs are representations of five identical tests done at different
times within a 15 minutes time span. These are displayed in Figures D-1 through D-6. The
next five graphs display the findings of data in a 3 MHz measurement bandwidth that were
put through a process to determine the maximum, the minimum, and the mean values. These
are displayed in Figures D-7 through D-11.
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APPENDIX E
HARMONIC EMISSION LEVEL MEASUREMENTS

This appendix contains the measurements of harmonic amplitude fevels in dByV/m and
dBpW for Ovens #1, #2, #6, #7, and #8. The harmonic frequencies were measured out to
the 7™ harmonic range: 4800-5000 MHz, 7200-7500 MHz, 3600-10000 MHz, 12.0-12.5
GHz, 14.4-15.0 GHz, and 16.8-17.5 GHz.

In measurements of oven data, there were several levels that represent the
measurement noise floor adjusted for the gain of the measurement antenna and not actual
emission levels: Oven #1, 7 harmonic range between 17.4 and 17.% GHz (see Figure E-7);
Oven #6, 5™ harmonic range between 12.38 and 12.42 GHz (see Figure E-18); Quen #6, 7%
harmonic range between 17.4 and 17.5 GHz (see Figure E-21); Oven #8, 5" harmonic range
between 12.38 and 12.44 GHz (see Figure E-33); Oven #8, 7" harmonic range between 17.4
and 17.5 GHz (see Figure E-36). At those frequencies ranges the harmonic levels fell below
that system noise and these figures do not show the actual emission levels.
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