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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 (1986), 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 NTlA/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 i 000 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

A-1



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(OC) * 4187)/At(seconds).

2) Radiated emission level measurements are performed with a peak detector, 0 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 dBpV/m at 300
meters, as per MP-5 § 4.6.1.

3) 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.

4) 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

FREOUENCY 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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Figure B-1. Oven #1, amplitude vs. frequency.
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Figure B-2. Oven #2, amplitude vs. frequency.
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Figure B-3. Oven #4, amplitude vs. frequency.
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Figure 8-4. Oven #5, amplitude vs. frequency.
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Figure 8-5. Oven #6, amplitude vs. frequency.

FREQUENCY (MHz)

;r
1.,
"<

f
§

3
~
ii;

35
260025002400

40 ,. "I' I ' • , , ,

2300



140

130

120,-...

E->
110::i.

co
"'0
'--'

--l 100w
>
W
--l

90--l«z
<D 80(f)

co 0
I W

70
-...J >

W
0w

60a:

50

Oven #7. .
'" ·150J8W· Wa·tts····· ~ ~ ~ ~ .

Magnetron Type-G; ; ~;
Max = 113.5 : . . : . . . . . . : :.. ·M' ·'4"6" 6······~· .. ··· .: : ~ : : : ~ ~ : : ~ .

In = . : : : : : : : : : : : :
M 681

. . . . . . . . . . . .ean - . . . . . . . . . . . . .
......; ~.; : ~ ~ ; ~ ~../'~\ ; .; ~ ~ ; ~ .

.. .. .. .. .. .. .. I .. I .. ..
.. .. .. .. .. .. I .. , .. .. .. .. .. ..
.. .. .. .. .. • •..1 ... .. .. .. .. .. ..
.. .... I.. I .. .. .... .. .. .. .. l '. ..,.. .. . .. .. .. ..
.. .. .. .. I. .. I.. .. .. .. .. ..

...•...: : i··· -:- : : :.\'. i : \ : ~: : :- : : .
.. .. .. .. .. .. .. .. .. .... , .. , .... .. , .

.. , ....: l
• / I

· . . . . : I ; : I. . . . . .
........................................... •••••1••••• ... _ •••••• _ ••• 1 •••••••••••••••••••_ ..

; : : : : 1 : : I: : : : : :
: . . . . /'.... . . \. . . . . .
.. .. .. .. .. I" .. :," .. .. : .. ..

: : : : : I: : : \: : : : : :
............ -:- : : : -:- .... •loo .... •: : : \ .: : : ••••••• : •••••• ~:~ ••• ~ ~ 0 ~:•••••••

• • • ~ ~,~ 0 ~ to • ~ • • •

: : : :"........., :,1 = : : \: : : :
• 0 0 t \ .....J."." • • • 'i . : :
~ • • .. • • • • .t • • • • •

•••••• •:•••••••..:.: •••••• : •• -••• if :••••••• ~."" .•• ":" ••• " •• :.". ~. ~. ':1· ~. ~ .. = ~.:. ~. ~ ~ ..:." ~" .. ".:."" ": .. """" ..
· t·, . I" . , •/' " ............... -':A . '1\

"\: /: \;1 ..... 1 :: : V\ :
\:/:~. :. :'\.::.:

1- ::-r:":-:-:"'~:'"'' .~ ~ ~ ; \.~ ;; ~ ! ~ :-
• , " " I
" "" """ ,. " . " "': ". :"" ~', : : • "J
: :: :::: ' .... _ ....,: ,'\ : ',: : , ....J
• •. •••• V\ • .I~•• 1"... """:-." .. "" .:"" ~."""~"""."". """""" ... "."" ":""""".":""". ~ .. "." ... ":"""."".":"""" ... :. ~\,. ......'t·r·""" ':""'--'"."" :,;.1""""··

F426R1:. .:::: ..J : ,/:.. .
" . "" " " .. . " "

~
"l:I135
~

..~

to
125

115

105

95 ,-...
3=
0-

CO
"'0

85 '--'

a....
a:
-75 w

65

55

45

Figure 8-6. Oven #7, amplitude vs. frequency.
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Figure B-7. Oven #7DUP, amplitude vs. frequency.
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Figure B-8. Oven #8, amplitude vs. frequency.
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Figure 8-9. Oven #9, amplitude vs. frequency.
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Figure B-10. Oven #10, amplitude vs. frequency.
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Figure B-11. Oven #11, amplitude vs. frequency.
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Figure 8-12. Oven #12, amplitude vs. frequency.
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Figure 8-13. Oven #13, amplitude vs. frequency.
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Appendix-S Frequency Measurements
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Figure 8-14. Oven #1, finission Spectra as a Function of ~asur6Tent BandNidth.
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Figure 8-14 (continued). Oven #1, Emission Spectra as a Function of Measurement
Bandwidth.
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Figure 8-15. Oven #5, Emission Spectra as a Function of Measurement Bandwidth.
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Figure 8-16. Oven #7, Emission Spectra as a Function of Measurement Bandwidth.
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Figure 8-16 (continued). Oven #7, Emission Spectra as a Function of Measurement
Bandwidth.
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Figure 8-17. Oven #10, Emission Spectra as a Function of Measurement Bandwidth.
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Figure 8-17 (continued). Oven #10, Emission Spectra as a Function of Measurement
Bandwidth.
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Figure 8-18. Oven #11, Emission Spectra as a Function of Measurement Bandwidth
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Figure 8-18 (continued). Oven #11, Emission Spectra as a Function of Measurement
Bandwidth.
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Figure B-19 (cant.). Oven #2. Emission Spectrum Variability as a Function of Oven Running Time with 1 MHz Bandwidth.
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Figure 8-20. (cont.). Oven #2, Emission Spectrum Variability as a Function of Oven Running Time with 1 MHz Bandwidth.
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Figure B-21. Oven #2, Variability as a Function of Start Temperature with 1 .21300 kHz BW.
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Figure B-22. Oven #2, Variability as a Function of Start Temperature with 0.8 i/3 MHz BW.
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Figure 8-23. Oven #2, Variability as a Function of Start Temperature with 0.6 J./3 MHz BW.
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Figure 8-24. Oven #2, Variability as a Function of Start Temperature with 0.4 1./3 MHz BW.
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Figure 8-25. Oven #2, Variability as a Function of Start Temperature with 0.2 J./3 MHz BW.
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Figure 8·26. Oven #2, Variable Start Temperatures 0.8 113 MHz BW and 0.2 J./3 MHz BW.
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Figure 8-27. Oven #8, Variability as a Function of Start Temperature with 1 1./300 kHz BW.
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Figure 8-28. Oven #8, Variability as a Function of Start Temperature with 0.8 1/3 MHz BW.
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Figure 8-29. Oven #8, Variability as a Function of Start Temperature with 0.6 i./3 MHz BW.
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Figure 8-30. Oven #8, Variability as a Function of Start Temperature with 0.4 i./3 MHz BW.
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Figure B-31. Oven #8, Variability as a Function of Start Temperature with 0.2 1./3 MHz BW.
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Figure B-32. Oven #8, Variable Start Temperatures 0.8 1.13 MHz BW and 0.2 1./3 MHz BW.
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Figure 8-33. (cant.) Oven #2, Emission Spectrun Variabi I ity as a Function of
V\8ter Load wi th 300 kHz BandNidth.
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Figure B-37a, Oven #2, Emission Spectrum Variability as a function of Consumer
Load at 300 kHz in the range of 2435-2475 MHz
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Figure B-38a. Oven #8, Emission Spectrum Variability as a function of Consumer
Load at 300 kHz in the range of 2450-2480 MHz
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Figure B-38b. Oven #8, Emission Spectrum Variability as a function of Consumer
Load at 300 kHz in the range 2300-2600 MHz.
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Figure 8-39. Oven #2, Emission Spectrum Variability asa Function of Consumer
Load with 3 MHz Bandwidth.

140

130

.€
120

~ 110co
~

ill 100
>
W
...J
...J 90
0«
Z
<!)

80Vi

@
~ 70w

~ 60

50

Ove'n #8' ,; '" : An : " : : :
• , • , f\ ~I.r' " • TV Dinner' . .3 MHz Bandwidth· . . / ",""t. I\! ,. ....- ",'. . . ., ';':';1.- ",v"';""~"'" ,' .: : : : : t;: V" I: : : : : :

:":t:::;:::j: :l.":kA>fi{:i:::ltt:L:t::::":".t:::j::
: : : : tn : : : : "\l:f\~j.;}\\: : : :

....: ... :..•; .... :11.;.... : ... ;.... : ... :.:~ J r:-..: ....:.... :....:....
.: :,..i. :, MY: : : : : :\..\~i.: A: :

\ -"'I rfv~1'''-:'i , . . . . '\ 1\' , 1\' ,
"'?\. "'" f·,J·,'· ~._( •• .;.••. , ••••Popcorn ..'.... , .. "\'\~:-':'I" '1"" .. :....
, ... ., I. • /. • , . . , • '. ~);" • ,;..~ Y~::p . . . . . . . . . v ''C~' f';.

'... f~·~·· .B~rrito.! .... ~ ...+... ~ ... ~.... :~.;. j... +:.. ~:. :~.>l:j~

.............................................................................. . . . . , . . . . .
... ~ ....:.... :..... ~ ....:.... ~ ....:.... :....:.... ~ ....:.... :.... ~ ..... :...... .

. . . . .. .. .............................................................................. . . . . . . . . .
O8lD3M-lZ

135

125

115

105

95 ~
Co

CD

85 ~
a..
a::

75 w

65

55

45

40 '---"----''--....1---1_....1---'_--'---'-_-'----'-_-'----'-_-'----'---' 35
2300 2400 2500 2600

FREQUENCY (MHz)

Figure 8-40. Oven #8, Emission Spectrum Variability as a Function of Consumer
Load with 3 MHz Bandwidth.

8-45





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 increa$e the spectrum analyzer sensitivity thus permitting detailed time
waveform measurements at lower ,noise levels. One hundred spans were performed at six
different bandwidths (10, 30,100, and 300 kHz, as welt as 1 and 3 MHz ) and seven
different frequencies (2300, 2350, 2400, 2450, 2500, 2550, and 2600 MHz). Each time
scan measureme'nt 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 JiS per point, was accumulated. A total of 2 seconds of time waveform data was acquired
with 20 JiS 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 increased
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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Figure C-1. Oven #1, Time vs. Amplitude displays at 2300 MHz with 3 MHz bandwidth.
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Figure C-2. Oven #1, Amplitude-Probability Distribution at 2300 MHz with 3 MHz bandwidth.
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Figure C-3. Oven #1, Time vs. Amplitude displays at 2350 MHz with 3 MHz bandwidth.
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Figure C-4. Oven #1, Amplitude-Probability Distribution at 2350 MHz with 3 MHz bandwidth.
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Figure C-5. Oven #1, Time vs. Amplitude displays at 2400 MHz with 3 MHz bandwidth.
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Figure C-7. Oven #1, Time vs. Amplitude displays at 2450 MHz with 3 MHz bandwidth.
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Figure C-8. Oven #1, Amplitude-Probability Distribution at 2450 MHz with 3 MHz bandwidth.
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Figure C-9. Oven #1, Time vs. Amplitude displays at 2500 MHz with 3 MHz bandwidth.
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Figure C-10. Oven #1, Amplitude-Probability Distribution at 2500 MHz with 3 MHz bandwidth.
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Figure C-11. Oven #1, Time vs. Amplitude displays at 2550 MHz with 3 MHz bandwidth.
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Figure C-12. Oven #1, Amplitude-Probability Distribution at 2550 MHz with 3 MHz bandwidth.

§1
'll

~
~
5·

~
2l
~

~
~
lit

§!;
a.cg
'-"

0­
a:
UJ55

75

35

25

65

45

15
10010

· .· .
I •• , I'

.~:' ':' .:.~ ~':"""'!'" ':" -:.. i· i· i·:·:·

10.10.01

Percentage of 20·~sec Intervals with Peak Signal Exceeding Threshold

· .· .

• •••• I •• • •••• • •••••· . . . . .. . . '" . . .... ................... ,.,., , ,.. , ,' ,.,.I·.·.·'·······.····. .. . .. .. . .· .....
• •••• I'

.................~ .. . . . . .. . . . .
•••••••••••• 1 •• ' •••••·.,.",•••••••••••••••• ••• ,.,.,"' ••• \ ••••••••••••••• ,...... ,J••••••••••••••••••• , •.,.\"' ••• \ ••••••••••••••• , •••••••••• \'

• • • • • •••• •••• • •••• •••• • •• • •• I • •••• I I •• I •••

• •• I" I • I ••• 1 •• 1 •• •••••• I •• •••••• I • I I •••••

· . . . . . . . . .
••••.••• •.• 1. ••.•. '.' ' ••••.• ~ , ••••.•• : ••••••••••.•••••••••.•. ; .•••••••••••••••••, •• : , ••••.•••••••. : : ••, ••••• : ••••••••••••••, •••••••• ; :~ ••: ••, •• : •••••••••••••••••••• : ••••••••, : ••, ••••. . . . .... . .... '" .

· . . . . . '" . . . .· , , .

: : : : : : : : Measurement Sys· tern· No'lse Floor : : : : : : :::: : : : : : :::: : : ..• • • • • ••• • ••• I' •••• • •••• • •••••• ,
•••••• II _I _ •••••••••••••••••••••••••••••••••••••••••••••••• ~.,•••~ "'. , "' I, II "' ••••••

• • • • • •••• • •••••• II •• ••••• II •• ••..1.... • •••••••

• • • • • •••• • t' • •••• • •••• II •• •••••• 1 •• ••••••

... f456';"! .~:. 0:. ~';;!I""";"'~" .:.. !,;.; ~.:.: ~ ;.. !..:..:. !,;!~ ; ~ :.. !.!.; i·:-;· ·.: ;.. ;..:..:. ~.;!
•••••• ,. • •••••• II •• ••••• II •••• • •••• • •••••••

::::::f:::I::l:;: In j1:::::::1:::f:1:::l:tm:::::: j:::::::!::ftn1j:::::::j::: j::l:1:1:1m~::::;:: j::~+n:
· i : :.. , . , . i .: .:.:...••...: i .. "..:..:..:. i i .: •...... i ••••:.•.:•• , •"•i .: .:. i •...•••:.•.. i .. i ..:. I:' .:. iii:I i

f --....... : ;.i; I~'; ;~; ~ :.. ~..:.: .~.;~.~ : ;.. ~. ~.~.~.~~ ~ ~.~ ~;.~.. ~ .~.~ ~~.~ : :.. :.~.~. :.:.:
• I •• I I' •• ••• ""

70

50

80

60

40

20
0.001

30

-E->
::1.
~
'-"

2
(/)
<l)

() ~,
I--'

W .....
<l)

.~
<l)
0
<1>
a:



120 I " " •• ,115

90 ••• - •• J ••••• : ••••• L •• - ••1••••• ~ ••••• ~ • _ • _ • to ••••• 1•• - •• .z. ," ••. ~ 85

:t.:g
~

~
(-,

75 .-

!
65 0-

a:

.... , .; :- ; .., j 35

~o\jltt;.+. ~~~

.....:..... ; ..... :..... ·:··1 U' '45

• .: •.... : :..•...~-.""'" .~. _ : - ~ :.. :._" :_~ 55 w

30 f •. ~~;~~1; : : ! : :- : : : j 25
40

70 I· : . , : : ..•.. : •.••. : ..•.• ~ ..•..:.•.•.•.....••..•.

90 J.•..• J ••••• l ••••• l. •••••1••••• J ••••• J _ • - •• L •••••1. _ ••• oJ ••••• ~ 85

20 ' " , " 15
o 0.002 0.004 0.006 0.008 0.010 0.012 0.01~ 0.016 0.018 0.020

50

60

80 t· ....•..... : ..... ~ .....:..... ~ ..... : ..... : .....:..... ;' ....

110 , O.~ ~~~:.~ .•.: ;. •.•• , ..•. .;••.•. .;.•..•.;. •... : j tl5

1001···· .:.•....:...•. : ...•. ~ : :•.... : .•... ~ .. , .• : ~ 95

120I' ."" 1115

!
~

~

I
i45

35

55 UJ

75 .-

!65 0-

a:

80 t· ....•.....•..... , .....'.....•..... : ..... ~ .....:.....•.....

70. - -0- . -I- • -.- ~ - ""- ' ••••••••••

60 ~ •••••:•••••. ~' .J .. : : : ~ .

110 I ...O~~~~:~•••:••••• , ••••• , •••• .;••••••:••••••;. •••• : ••••• j \15

30 I·· ~~;~~~.•.:- ...••: ••.•• ! : :- :~ ! ; ·j25

20 I " "'" I 15
o 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020

100 .... " • -:- •••• -:- •••• ~ • ' ••• ~ •••• -:- •• - • -:- •••• ~ ••••• ~ •••• -:- •••• -I 95

~
~
~
g
~

I
i

TNE (so<;o!lds) TNE (so<;onds)

()
I

-I.

.p:.
120 i ,. '" I 115

OVEIHt26oo MHz • , ' ..... : ••••• j \15110 I· ., .. , .... .;..... .;.... , .: ..... , ..... : .. , ..,..... " ,

120 I ,.. ., I 115

1101 ...O.~r:,~~~:~~.. .;..•...;. .... , .... .;.•... .;.•....;. .... : ..... j »5

Figure C-13. Oven #1, Time vs. Amplitude displays at 2600 MHz with 3 MHz bandwidth.
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Figure C-14. Oven #1, Amplitude-Probability Distribution at 2600 MHz with 3 MHz bandwidth.
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Figure C-15. Oven #5, Time vs. Amplitude displays at 2300 MHz with 3 MHz bandwidth.
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Figure C-16. Oven #5, Amplitude-Probability Distribution at 2300 MHz with 3 MHz bandwidth.
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Figure C-17. Oven #5, Time vs. Amplitude displays at 2350 MHz with 3 MHz bandwidth.
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Figure C-18. Oven #5, Amplitude-Probability Distribution at 2350 MHz with 3 MHz bandwidth.

Percentage of 20-J.Lsec Intervals with Peak Signal Exceeding Threshold

40
0.001 0.01 0.1 1 10

35
100

~
III

f
5'

~
~
~

~
!
£;l'



):>

:g
~

~n

OVEN '5, 2400 kfiz

90 I· .. '.' ; .. -- . ; '.~ .. 'Jll':".. ; ; ~ : : U5

t±iJ
.:::: :iJt:: :

80 f..... ~ : ~ :.. ' ..... : ..... ~ :. .. ~.. 75 .-

70 ~ .•.. ; : : :.... .. .•. :...•..: : •... : ']65 i
• • 0"' .", A..
• • .•• •. I •• 0:::

60~ : : .. _.. ~ .. '•.. :.. - _._.: ...• _~ :. ···:·····55 w
, '\hr'toi> " ..........

50 1 : : ; : : ; ; : : ~ 45

110 I .. · .. ,·· .. -:......;......;-- ... ; ..... :..... -:......:..... : .... ·1105

120 i , " •• i 115

100 I .....:......;..... ~ ..... ~ .....;......:..... ~ ..... ~ ..... :..... ·195

!
~

~
~

I

75 Ii'

65 i
"­
a:

"~~~~,~55

. ••..... : ..••. ~ •.•.•:. '1' .. ~ .....

70 II- •... ~ •• - . ".- .••. _0' ••••••

80 II- _ ••• I ............. ••• _ .0.

90 ~ '- •... i ••••• L Bl· L. •••••• -I- •. , ~ 85

OVEN '5,2400 kfiz

50 I'" ..; ; ; ; : : ; : ; ~ 45

60

1101··· .. ; .... -:..... -:..... , ..... ; ..... :......:......:·····;·····1 U5

120 j '.' i 11~

100 I,' ....:......:..... ~ ..... ~ . lJ· ..:...•..:..... ~ ..... ~. : ..•:..... 195

!
~

~
~
~

~
40 I·····; .. ···,···· .: : ; ; ; ; ; ·135 40 I' ; ; : : ; ; : : , ~ 35

30 I···· .; : : : : ; : : : ·125

F496A005

30 I···· .' ' : : ; : : ·125

F496A015
20 ' , ! ! ! I 15

o 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 O.OIB 0.020

TNE (seconds)

20It'15
o 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020

TNE (seconds)

120 1 I 1l~ 120 I • 1 115

(")
I

N
o OVEN '5,2400 kfiz

ItO f· .. ··; .. ·· .: ; ; : : ; -- . U5
OVEN '5,2400 kfiz

110 I· : ; ; ; : :. 105

100 1- - • - •• '••••. -' . •••• , •• - •• \ • - . - • '. - - •••' ••• ~ • ~ - - _ •• l •• - • • '. - - - . 95 100 ~ ...•.: :- .. "." ~ ..•.• ~ -:- ...•.:- J •••••••••• • ·0 •••• 95

80 ~..... I •••••••• _ • • ' • ••• •• 1 ••••• J •••••• _ • _ • .... - •• • '.1 • ....... _ ••

90 ~..... J ••••• l •••• _ L •••• • 1•••• _ ~ ••••• I ••••• L ••• •• 1•• ••• • 1 ••••• ~ 85€'
~

~

~

i
I

901.. I··~ .. ···:·····~....·:··tL·:.... ·: .... ·~±t····:·····:·····185, . . . . , . . .
80 f· . H•• ; ••••• : ..... :......:. • • ; • : ••• : ..... ~ •••••:......: ... "]75 _

, , • " :!&
, , , " ~

701 ..n.. ·: .... ·:......:.... ·;· .. ; ..... :......:-- ... : .... ; ..... 65 ~
, , , , • • , ., ce

:r?~~::.:::::::;::::+::::;::: .. :;:~~::

€'
~
~

~
i
!

10.' .... ~ ... . -0· .. - . -,- . - - - • ·1_ • - • r ••• ••••• • - - -, • • - •••

60~~~~b

75 Ii'

65 i
"­
a:

....:..... ~ 55 ;;:;

Figure C-19. Oven #5, Time vs. Amplitude displays at 2400 MHz with 3 MHz bandwidth.
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Figure C-20. Oven #5, Amplitude-Probability Distribution at 2400 MHz with 3 MHz bandwidth,
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Figure C-21. Oven #5, Time vs. Amplitude displays at 2450 MHz with 3 MHz bandwidth.
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Figure C-22. Oven #5, Amplitude-Probability Distribution at 2450, MHz with 3 MHz bandwidth.
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Figure C-23. Oven #5, Time vs. Amplitude displays at 2500 MHz with 3 MHz bandwidth.
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Figure C-24. Oven #5, Amplitude-Probability Distribution at 2500 MHz with 3 MHz bandwidth.
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Figure C-25. Oven #5, Time vs. Amplitude displays at 2550 MHz with 3 MHz bandwidth.
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Figure C-26. Oven #5, Amplitude-Probability Distribution at 2550 MHz with 3 MHz bandwidth.
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Figure C-27. Oven #5, Time vs. Amplitude displays at 2600 MHz with 3 MHz bandwidth.
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Figure C-28, Oven #5, Amplitude-Probability Distribution at 2600 MHz with 3 MHz bandwidth.
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Figure C-29. Oven #7, Time vs. Amplitude displays at 2300 MHz with 30 kHz bandwidth.
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Figure C-30. Oven #7, Amplitude-Probability Distribution at 2300 MHz with 30 kHz bandwidth.
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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-32. Oven #7, Amplitude-Probability Distribution at 2350 MHz with 30 kHz bandwidth.
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Figure C-33. Oven #7, Time vs. Amplitude displays at 2400 MHz with 30 kHz bandwidth.
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Figure C-34. Oven #7 I Amplitude-Probability Distribution at 2400 MHz with 30 kHz bandwidth.
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Figure C-35. Oven #7, Time vs. Amplitude displays at 2450 MHz with 30 kHz bandwidth.

T1AE (seconds)

~
::: :~.:: :~':·~~~i~W~,.~:

30 .•••. :.•.•••:.•.•..: .•••. ; ..••• :- - •.•. :•..•••: •.... : ••• , .:.•.••• 25

f572A006::::::: :
~ ~

o 0002 0.004 0006 0.008 0.010 0.012 0.014 0.016 0.018 0.020

()
I

tv
m

120 i" , I 115
OVEN 17. 2450 ~tiz

110 I·····: : : ·····jI.J5

100 ••••• ;. • • •• ••••. • •••• ~ - •.• -:••••••;. - •• , ••••• ~ • - - ., •••• ~ 95

E: ::::
~ 90·····: . . . .. .,. -. ." - -:- .... : ..... ~ . . . .. . ... -:- . . .. , .... ~ 65

'll' .. I· .-' ., ,. .

~
~ 70

OS 60

~

~ :11#~ij~~k~J'I%t~~~~f~\ :
30 ••.•. :.•.•..:.•••• : .•.•• : ••... :....••:..• - ••: ....• : ...•• :•...•• 25

f572AOO5: :: :
20 B

o 0.002 0.0')4 0.01.'9 0.008 0.010 0.012 0.014 0.016 0.018 0.020

Tt.lE (seconds)

120 I , 115
OVEN·I? 2450 ~tiz

110 I : : :. . . .. .•... . ·j1.J5

100 .••..:..•••.: i····· ~ : : ~ i···· .; ~ 95

E :::::::::
~ 90 _ .... : ..... ~ .. - - .: ... - -:- .... : .. ... : . - . - . ~ ... . -:- ... . ,; .. ... ~ 85

~ ::::.:::::
~. 80····· ~ ...•• ~ ••.• ': •... ':' • - .• :' ..•. : .•.• ': •.•• ':' .••• ~ ..•. '175 ~

oJ 70.' - ·w· -.' ~ 65 -< . .:l...

~ 60 : ~ : ·.. i : ~ -: ~ 55 ~

! :~~I~~J~~~~' ;I~':
30·'" .:......:•••.• : ..... : •.••• :......:•.•.••: ..... ; - .... :..•. H 25

f5T<R01O::::::: :
20 . , , • • • I I • 15

o 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020

TNE (seconds)

120 I ' I 115

OVEtH7. 2450 ~tiz . ::; ...:..... ; ..... j 1.J5
110 I· : : : , ; , '.' . '. .

100f···· .; ·:··· .. i·· .. ·~···· .; ; i· .. ·-i _ ; ~ 95

~ 90 ..... ~ ..... ; ..... ~ .....:..... ~ ..... ;. - ... ~ .....:..... i..... ~8~
:l ...,..".

i : ;:; ...•. ·jl;.·.·.·.·.·.j:: I
~ ••• ••• \.. Q.

i : ::::L::::i:::::i:::/[:ttL'j: 0

~ 40 '1\'W~~~~~~\r'l~~ ..!.. ff~~~,r~~Y~~l~'~ .. ~~lNt~~~~N~ 35

30 t :- : : : : : : : : '1 25

f572A007: : : : : : : :
20 . . , , , . • . . 15

o 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0020

mE (seconds)

120 i I 115
oVEt117. 2450 ~Hz

110 ( ; -: : ·j105

100 : : i····· ~ : : i····· i···· .: ~ 95

I 90 : ~ : ~ : •.... : : ~ : ·185

I:},{,l,fJ'Ef
~

~

h:g
~

~o

~
III

fs·
~
~
~

i
iir



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-38. Oven #7 I Amplitude-Probability Distribution 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-40. Oven #7 I Amplitude-Probability Distribution at 2550 MHz with 30 kHz bandwidth.
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Figure C-41. Oven #7, Time vs. Amplitude displays at 2600 MHz with 30 kHz bandwidth.
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Figure C-42. Oven #7, Amplitude-Probability Distribution at 2600 MHz with 30 kHz bandwidth.
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Figure C-43. Oven #7, Time vs. Amplitude displays at 2300 MHz with 300 kHz bandwidth.
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Figure C-44. Oven #7, Amplitude-Probability Distribution at 2300 MHz with 300 kHz bandwidth.
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Figure C-45. Oven #7, Time vs. Amplitude displays at 2350 MHz with 300 kHz bandwidth.
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Figure C-46. Oven #7, Amplitude-Probability Distribution at 2350 MHz with 300 kHz bandwidth.
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Figure C-47. Oven #7, Time vs. Amplitude displays at 2400 MHz with 300 kHz bandwidth.
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Figure C-48, Oven #7, Amplitude-Probability Distribution at 2400 MHz with 300 kHz bandwidth,
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Figure C-49. Oven #7, Time vs. Amplitude displays at 2450 MHz with 300 kHz bandwidth.
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Figure C-50. Oven #7_, Amplitude-Probability Distribution at 2450 MHz with 300 kHz bandwidth.
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Figure C-51. Oven #7, Time vs. Amplitude displays at 2500 MHz with 300 kHz bandwidth.

~
III

rs·
~
21
~

3
~
iir

55 _

'"
45 ~

0­
0::

35 ;;;

. .: : ; -.: :- ; : ; ; .

..............................................................

, .... .............. - - ~ .

70 f· ; : : ; ; : ~ : - .: j 65

::~~~~~~~~#~~~~~m,4~~~~~~~~~:::
10 ~ •••• • :••• .• •:••••••:- •• •• ~ ••••• ~ ••••• ; •••• • :•• - ••• :••••••:•..•• ~ 5

I I I I I 1.5
0002 0004 0.006 0008 0.010 0012 0.01-1 0016 0018 0020

Tt4E (seconds)

F5seR041

!
'1l
:; 00
~

~ '(.
~ .
~ 40

!
F5seR048

101···· .; ; : ~ : ; ; ; ; i 5

40~""""""""'"'''''''''''''''''''''''''' 'j}" 135 UJ: :.~.A: : : : :~~;
30 .. ~ ... '~i .:.~~~.\~...... ~~ ....:.~. 'i;J~' ~.... :· .... j25

20 . .Ift ~~~ .~~ ....:.....~~. I~~~... ~~m. .:. -.. " ~1i!115

:: ' .) 1:: ~
0::

0' '-5
o 0.002 0004 0')06 0008 0.010 0012 0.01-1 0.016 O.ot8 0020)

TUE (seconds)

'E% 7(' f······;-····:·····:···· .; : : ; ! : ·j65

~

~
~

!
!



105

· .
• ••••• 0* '" '" , I 0* •• '" , " •••• '" ". , , ••••••• ~ '" , '" ••• ~ •••• '" '" , .· .. . . . . . . . . . .... '"

• ••••• 0°0 •••••••• 0 0•• " 0 , ••••••••••• 0°, •• °0 • , -0 0°, ••••••••• °0 0°0 , 0' ••• 'I ••• , ~ 00•••••••••• 0. ,I, 00, .· . . . . ... . . .... . . . . .... '"

i
~

~n

95

85

75

65 3?
c-
eo

55 ~
CL

a:
-

45 w

35

25

15

, .

, .

· ,

· .

.. .

. ..

. . . . ~ .

'. . ~ ...

. ,

, ..

.. .

.. .. .

. "

.. .
............. , , , , , " , , , , .· . . . . . . . . . .

· . . . . . I. . . . .
OVEN #7 2500 MH . . ,.. ", . . . . .. B d 'dt·h 300 KH ....... . ;..... z.. ·:···:.. ·:.. :·:·::·;·~·· .. ··:···':": ..:··:·:·~::····· ..: ... :... an Wi n'" . ~: ..:..:.:.;:

· . . . . . .... . '. . . ... . '"· : '.' -.' -.': '.' : .. '\.. '.' '.' '.': -. '.' -. '.' -.' : : '.' ; .. ".,' : '.': '. '.' '.' '.': .
· . . . . . . . . . . ............ -" ~ " " .. " -.. ~ "'~

· : ~ : .. :.. :..:. : .:.: ! : : : ..:. ~ .:-:. : : ! :.. :.. :. -:. : .:.:- : -: : : ..:. ~ .:.:. : : ! :.. :.. :..:- ~ .:

· . . . . . ... . . . . . "...•.•.•..... ;.......••......: -....•'" ":" •.....: ...•... ·······0-··· •.•. :.•...."' : ";".-'~ ........•..... ; ···.-···.. ··:··0 :...•.•.•.•... ·0········;····· ·, : -....•....•..•.•.: .- •...- ";.'•..:

· : ! .. ~ ..:.. :..:. : : .: ~ < :.. : . : .: .:.:. :- : ! .. : .. :.. :..:. : : .: ~ : :.. : . -:,' ~ .:.:. ~ : ~ : .. :.. :..:. : -:

· . . . . . . .... .... . . ... . . . .... '"
• -0 -0 -0 -0 ".-. -;'0 " 0 '0:- -0 '0' -0 ",.;_ '; ;_"0 " 0 "0 '0 'I -0 .'0-0 -0 -0 "0 -;'0 '0 "0 '; -0 "';'·~·':'·:"l·'·'·'·'·'·'·''''·'·'·'·''·'·•.•,. .••.: .• ": •• ;•.; ••:.; _•••: .•••: •.•: ••; •• ; ; '\..•••••: ••••: ••.: '.:•. , .•;

... . . . . . . . '"· . ... . . . . . . . ....
• •• I". i i • •••• • •••• , •••••••• ,. " , ••

................. , '" ~ •••'. •• • • ••• • ~ •• " I ~ •• '" •••• '" '" '" ' ••· . . . . . . . . . . .· . . . . . . . . '"· . . . . . . . . '"

.......: ~ .. ! ..:..:. (.:.!~ ~ : :.. !.!.; .:.:.: :.. ,.! .. ! ..:..:. ~.:.! .: .· . . . . . . . . ... . . '"· . . . . . . . . '"· . . . . . . . . ....... : : : : .. : :; : :.;.: : : .· . . . . . . . '"· . . . . . . .....· " .... . . . . " .. ,. . . '"
••••••••••••, • '" , • '.'~ I' •••••••' •••• , • ~. '" '" ' • '" , ' •••• , • ~. " , , .... '" . . . ...· . . ... . .....

...... -: ~ .. ! ..:.. :..:.~! .: ! : :.. ~. !.~ .:.:.~ -: ~ .. ! .. :.. :..:.~ ~ .: ~ : :.. !. !.~ .:.:.~ : ! .. ! ..:..:..:.~!

110

100

90

E 80
-..
>
::i.

eo 70"0---"0
0
.c 60C/)
<l>

()
.....
.c

I I-
U1 ..... 50w <l>

>
'(])
()
<l>

40a:

30

20
... ·F558·;··!· .:..:. ~ .;.;! ; : :.. !.! .:. !.:.: : ;.. !..:..:.! .:.!~ ; : :.. ~.; .:. ~ .:.: : ; .. !..:..:. ~.:.!· . . . .... . .... . .... . . ..... "

Figure C-52. Oven #7, Amplitude-Probability Distribution at 2500 MHz with 300 kHz bandwidth.
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Figure C-53. Oven #7, Time vs. Amplitude displays at 2550 MHz with 300 kHz bandwidth.
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Figure C-54. Oven #7, Amplitude-Probability Distribution at 2550 MHz with 300 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-56. Oven #7 , Amplitude-Probability Distribution at 2600 MHz with 300 kHz bandwidth.
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Figure C-57. Oven #7, Time vs. Amplitude displays at 2300 MHz with 3 MHz bandwidth.
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Figure C-58. Oven #7, Amplitude-Probability Distribution at 2300 MHz with 3 MHz bandwidth.
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Figure C-59. Oven #7, Time vs. Amplitude displays at 2350 MHz with 3 MHz bandwidth.
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Figure C-GO. Oven #7, Amplitude-Probability Distribution at 2350 MHz with 3 MHz bandwidth.
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Figure C-61. Oven #7, Time vs. Amplitude displays at 2400 MHz with 3 MHz bandwidth.
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Figure C-62. Oven #7, Amplitude-Probability Distribution at 2400 MHz with 3 MHz bandwidth.
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Figure C-63. Oven #7, Time vs. Amplitude displays at 2450 MHz with 3 MHz bandwidth.
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Figure C-64. Oven #7 I Amplitude-Probability Distribution at 2450 MHz with 3 MHz bandwidth.
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Figure C-65. Oven #7, Time vs. Amplitude displays at 2500 MHz with 3 MHz bandwidth.
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Fig.ure C-66. Oven #7, Amplitude-Probability Distribution at 2500 MHz with 3 MHz bandwidth.
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Figure C-67. Oven #7, Time vs. Amplitude displays at 2550 MHz with 3 MHz bandwidth.
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Figure C-68. Oven #7 , Amplitude-Probability Distribution at 2550 MHz with 3 MHz bandwidth.
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Figure C-69. Oven #7, Time vs. Amplitude displays at 2600 MHz with 3 MHz bandwidth.
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Figure C-70. Oven #7, Amplitude-Probability Distribution at 2600 MHz with 3 MHz bandwidth.
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Figure C-71. Oven #10, Time vs. Amplitude displays at 2300 MHz with 30 kHz bandwidth.
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Figure C-72. Oven #10, Amplitude-Probability Distribution at 2300 MHz with 30 kHz bandwidth.
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Figure C-73. Oven #10, Time vs. Amplitude displays at 2350 MHz with 30 kHz bandwidth.
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Figure C-74. Oven #10, Amplitude-Probability Distribution at 2350 MHz with 30 kHz bandwidth.
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Figure C-75. Oven #10, Time vs. Amplitude displays at 2400 MHz with 30 kHz bandwidth.
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Figure C-76. Oven #10, Amplitude-Probability Distribution at 2400 MHz with 30 kHz bandwidth.
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Figure C-77. Oven #10, Time vs. Amplitude displays at 2450 MHz with 30 kHz bandwidth.
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Figure C-78. Oven #10, Amplitude-Probability Distribution at 2450 MHz with 30 kHz bandwidth.
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Figure C-79. Oven #10, Time vs. Amplitude displays at 2500 MHz with 30 kHz bandwidth.
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Figure C-80. Oven #10, Amplitude-Probability Distribution at 2500 MHz with 30 kHz bandwidth.
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Figure 0-81. Oven #10, Time vs. Amplitude displays at 2550 MHz with 30 kHz bandwidth.
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Figure C-82. Oven #10, Amplitude-Probability Distribution at 2550 MHz with 30 kHz bandwidth.
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Figure C-83. Oven #10, Time vs. Amplitude displays at 2600 MHz with 30 kHz bandwidth.

70 ~ •• - • -: ••••••: - • - • - ; ••••• ; - - • - -:- - - • - -: - - - - • -: •• - •• ; - •••• :•• - - ••j 65

I 50' - - -. ~ - - - . - ~' - - - '~' .....:••... ~" .• - ~ - . - - - ~' - - - -:- - .. - -:- - - - - j 55

F659R007
-lJ ' I ! , , ! , ! ! , , .15

o 0002 0004 0006 0.008 0010 0012 0.014 0016 0018 0020

Tt.E (secorods)

i~lrII·.·.{·.·.·.·.I·.·····.··:···.·.·.·.'·.·.·.·.;·.·•.•.• j::: i

~ 30. _....~ ..... ; ..... ~ .. ; __ " - : -- -- -:-- .. - .:..... ~ -- -- - ~ - -- -- 35 ;-

I:·~~~.I~j~~:·
, • • - •• '.' - .. - ,. - • - -: .... -1 -5

F659R016
.10 ' , , i , i , , , , , .15

o 0002 -l004 0006 0.008 0010 0012 0.014 0016 0018 0020

Tt.£ (secorods)

~
CIl

r::;.
~
~
S;

3
§
Cit



.......: ; .. ; ..:..:..:-:. i , ; : :.. ,. i'l ·:-:·1····· ..: ; .. , ..:..:..:-; i·:-··· .. · i··· .: :.. i· i· i .:-:. i··· .. · .: i···:- -:. -:..:- i .:~ 75

:t:.
~
~

~n

~
III

~

~s·
~
~
S;
3
~
~

§2
0­

CD
"0---a...
0:

UJ

45

55

65

85

35

25

15

-5

5

-15
100

· .

·.

· .

·.

· .

· .

... :

.. ..........

10

. ..

.. _.

.. .... ..

. ... .. .... ....... ..

1

...

.. ........

.. ... .

........ I.. .. ....

0.1

...

.. ...... .. ..

.. ......

.. .· . _ .

0.01

Percentage of 20-lJ.sec Intervals with Peak Signal Exceeding Threshold

•••••• I

.. .... .... .. ..

.... .. .... .. .. ..

.... . ..

................................................................................................................... . .... . . . .... . .....

"E .... , .. .... .. B ·dl... KH .......,. '\J'{ N:#10;:~~qq:MHz,,:,,· ':" ':":': ':' :.:.: : : .. :. ':' ':' :.::: : : ~~q~~. tl,·30·. ?":' ':' ':' ':'::

· .. - . . . . . . .
• -: • -••••• ':. ••• : :. •••• - - ••• - •••••••.•• : -: ••• :. ••••••••••••••••• : •• I ' •• I :' ••••••• : ••••• ' ••••• :. • : ._ .

.................. ,., , .. "' , ,., ... .. .. .. .. .. .. .. .. .. .. .. ..

............ ~ : ~ :•.:. ~.:.~~ : ~ : : .. : .:. ~ .:.: : :- a.: •.:•.:. ~.:.:~ ....•.. ; •...:. a.:.. :.: .:. ~.:.:. a : ~ .. ~ ..:..:..:.; ~

...... ! .. - .: : :- -:.! .:-:. ~ : !_ ••:•• ~.~ .:.! .:.: ! : ~ ..:..:-! .:. ~ ~ : ! :..~~! .:.:.•••.•. ~ ..• -: ~ ..:-.:-! .:.!

_.. _. -~ :- .. ; ..:. -:- ~ .;.;;. _. _.~ .. ~ :.. ;.; a:. ~ .;.: : : ;..:..:. ~ .:.;; : : ;.. i ~; .:. ~.:.: : ; .. :..:..:. ~.;. i

· .. -•. ~ .. a.: :.. ! . ~ . ~ .: -:. ~ : ! .. ~. -:. -:..:. ~ .:-: - ! -: ~ ..: ..:- ! .:. ~ ~ -: ! . __:- . : . : a:. ! .:-:.. _ ~ : ~ . _:- .:-

. . . . .. .. . . . . . .... . .....
• •••••••a a , , , , " ••••• _ ••• _ __ , _" _ _ ' •••• , ,' _•• , ••••••• _ _ , ., ••• I ..

· i· : :- ..:..:. i -:.:- i : i· ..:.. : .:- .:. i·:·:· .•.....: : i ..:..:. i·:·: i· : : :.. i . : .:. i·:·:· : :- .. i· .:..:.

.. .. .. .. .. ........ .. .. .. .. .. .. .. .. ..
.......... '" _#'"•• ' , •• '" '."loa ", _._', ,., '0 , ......... •••• , o!' , O••• #'Of ..

· . . . . . . . . ., .·······.·····:··:··.··.··.· .. I~·······:····.···.··:.·;·: : :.. ; :; : ;.;.: : : :;

..............~.. ~. ~.~ ~·~Measurement 'System' Nois'e.Fioor' ~.~. ~ T~~""" .~ ~ .. ~ ..~.~ T~ ~~ .

· '" , ..; :.. !
...... ~ : .. : ..:..:. ~.~:~ : ": :.. :.:.: ~.:.:. _ : : .. : ..:..:. :.: ~~ : : :.. :.:.: ~.:.: ::;~-" .. . ..

· . . . . .... . .... . .... . .... . .
... F659·:··=..:..:. ~.:. =~. _ : ~. -.:.. :.:": ~.:":. _ -: : .. ~ ..:..:- ~.: ~~ : ~ :.. :.:.: ~.:.: : : .. ~ ..:..~

- - ....· - ... -- - - _... . .,_ ...
1: : :.•.c.;.· . ..:....:c; ; •• ~.~ .:.: ;.:••••••••••••~ ;. ;.: .:.:: ~ ~.: .:.: ;.: "' •••• ;.;.: .:.:

-10
0.001

Figure C-84. Oven #10, Amplitude-Probability Distribution at 2600 MHz with 30 kHz bandwidth.
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Figure C-85. Oven #10, Time vs. Amplitude displays at 2300 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-88. Oven #10, Amplitude-Probability Distribution at 2350 MHz with 300 kHz bandwidth.
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Figure C-89. Oven #10, Time vs. Amplitude displays at 2400 MHz with 300 kHz bandwidth.
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Figure C-90. Oven #10, Amplitude-Probability Distribution at 2400 MHz with 300 kHz bandwidth.
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Figure C-91. Oven #10, Time vs. Amplitude displays at 2450 MHz with 300 kHz bandwidth.
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Figure C-92. Oven #10, Amplitude-Probability Distribution at 2450 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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Oven #10, Amplitude-Probability Distribution at 2500 MHz with 300 kHz bandwidth.
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Figure C-95. Oven #10, Time vs. Amplitude displays at 2550 MHz with 300 kHz bandwidth.
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Figure C-96. Oven #10, Amplitude-Probability Distribution at 2550 MHz with 300 kHz bandwidth.

Percentage of 20-llsec Intervals with Peak Signal Exceeding Threshold

20
0.001 0.01 0.1 1 10

15
100

~
III

fs·

f
~
iit



OVEN '10. 2600 MHz
100. .95

90 I· ; ; .: : , ..: ; ; : :....• ~ 85

h:g
~

~o

25

15

35 UJ

:: ~
a:

30

20

80 I···· .: ; :- ; ; : ; :- , ·178

901 .. ···;·····f .. ·· .: : : ; ; ··· .. f· : ~85

m, I~

OVEN '10. 2600 t.AHz

E'!:1::::::::::::):::::[::::::::::: :j::::: :[::::: r:::: j::::: r:::: :165

~ 50

~
Ii! 40

!
::.·.,,·,·.·~·.·.·.·.·,~·.·.·.·.·.i'·'·'·'·'~'L.·.·.··1".".·.·.·.T.·.·.·.·.·~·.·.lt·.·.·.~.·....·.·.r.·.·.·.·.. ·:: I

• • • • •.• • •• Q..

40 ~~ ~ ;. - - .. ~ ;.. ; .. ;.•... .~. -. .:. . . ~ . - - .. 35 ~
· . . . . .. .· . . . . . 1',; .:...... .::.f;,~~:~·I~~~~~~~~· ~. ·.·.·.i.·. .. ~. 1~...1 ......:"1~~;;::

80 I ; ; :- .•.. ; : : ; ; : ·1 78

E'i 70 f· : ~ ~ : : : ~ ! ~ ·1 65

~

!
!

10 ~ •••• • :. - - - - .:••••••:•••• - ~ ••••• ; ••••• ; • - - • • :••••••:••• _.••:•• o· •• ~ ·5 101··· .. ; : ; ; ; ; : : : j 5
F643ROO6

o I I I I I I '_5
o 0.002 0.004 0.008 0.008 0.010 0.012 0.014 0016 0.018 0.020

WE (seconds)

F643R018
o I I , I ! I! I I ',5

o 0.002 0004 0.006 0.008 0.010 0.012 0.014 0016 0018 0020

T"'E (seconds)

()
I

<D
<Xl

~l 195
OVEN '10. 2600 MHz

90 I·· ; ; : -: , .: ; ; : : ~ 85

m, ,95
OVEN '10. 2600 MHz

901·····;·····f···· .; -: : ; ; : .; ~ 85

80 I·· .. -: ; : ; : -: ;•....•: :- j 75 80 f· : : : ; ; : : : ; j 75

Figure C-97. Oven #10, Time vs. Amplitude displays at 2600 MHz with 300 kHz bandwidth.
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Figure C-99. Oven #10, Time vs. Amplitude displays at 2300 MHz with 3 MHz bandwidth.
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Figure C-100. Oven #10, Amplitude-Probability Distribution at 2300 MHz with 3 MHz bandwidth.
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Figure C-;J 01. Oven # 10, Time vs. Amplitude displays at 2350 MHz with 3 MHz bandwidth.
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Figure C-102. Oven #10, Amplitude-Probability Distribution at 2350 MHz with 3 MHz bandwidth.
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Figure C-103. Oven #10, Time vs. Amplitude displays at 2400 MHz with 3 MHz bandwidth.
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Figure C-104. Oven #10, Amplitude-Probability Distribution at 2400 MHz with 3 MHz bandwidth.
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Figure C-106. Oven #10, Amplitude-Probability Distribution at 2450 MHz with 3 MHz bandwidth.

Percentage of 20-lJ.sec Intervals with Peak Signal Exceeding Threshold

60
0.001 0.01 0.1 1 10

55
100

~
III

b

~s·

f
~

~
~
i;r



120 i , • ., ,., 1115 b
II
~

~o

45

75 ~

65 !
cr:

55 UJ
I I I I

.. '-." .... ~ .. -.' ...... 1 ........ I' ........ ".1

.; .... 1i·····;····.;······;.·· .. ·I·····j 35

70

40

30 f···· .; ; , ! ; ; ; ~ ; j 25

50

OVEN 110. 2500 Lfiz

80 •..•..•••...•....• ' .....'•.•..•..•••••.•.. , ...• " ..••. ' •••..

90 ~ ......... J ......... I ......... L ........1........ .J .......... .I ......... L ...... 1......... oJ ......... ~ 85

60

110 f·····;····.;····· .; ; ; ; .; ; ; j 105

100 f ••.••;••.•••;••••• ~ ••••• : .••••;••.•••;..••• ~ .••.• ~ •••.• ;••••• ~ 95

120 I ,. , '" I 115

I
~
i
115

I45

75 ~

65 !
cr:

55 UJ
I I I I····.······.······.·····1-
. . . .····.······.·····,·.·····1-

80 f·················_···· ; ~. or' .;.....•.....

40 f·····;·····;· .1 •••;+ ....;..... i·····;····.;·.,.···;.····;·····j 35

OVEN It). 2500 t.Iiz

30 f •.••. ;••.•.•;- ...• O' •••• ~ ••••. ;••••• -;••••• ~ ••••• ~ .•••• ;.••••.j 25

90 ~••••• J & 1 .J 1 L 1 .I ~ 8~

10 -0- • .. 1 • _1'" _ .. _o_·h

110 f·····;···· .; ; ; ; ; ; ; ; j 105

100 ~ ....... :....... -:- •••• ~ ••••• ~ ......:-. - ... -:- •••• ~ ...... ~ •••• -:- •••• ; 95

e-
~
~

~
~
!E
~

F626R017 F626R037
20 I ,!, ,,115

o 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020

TNE IsOC<lnds)

20 I I!!! • 115

o 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020

TME IsOC<lnds)

()
I
~

o
CO

120, • t • \115

OVEN 110. 2500 Lfiz • ' : j 105110 f· ; ; ; ;. : '.' . .

120 I • .., , 1115

110 f ...O.V~;l ~~'.~~ ~~ ••;•..•• , •...• ; ..••• ;•..•. ';' .•.••; ..... ; ..•.• j ~5

Figure C-107. Oven #10, Time vs. Amplitude displays at 2500 MHz with 3 MHz bandwidth.
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Figure C-108. Oven #10, Amplitude-Probability Distribution at 2500 MHz with 3 MHz bandwidth.
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Figure C-109. Oven #10, Time vs. Amplitude displays at 2550 MHz with 3 MHz bandwidth.
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Figure C-11 O. Oven #10, Amplitude-Probability Distribution at 2550 MHz with 3 MHz
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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-112. Oven #10, Amplitude-Probability Distribution at 2600 MHz with 3 MHz bandwidth.

60 ~
. ~. .. . .

• " ' 4' 4' •• I • "" .. ".4' , ••••••••••• 4' ".' ".' " ••• "" 4' • • • • • • • ••!' •• '.' ••• " " /II " " " •• ., , .4' • ,,0 ~ " ...· . . . . . .. . . . . ..

Percentage of 20-llsec Intervals with Peak Signal Exceeding Threshold

· .. ....•. .. . .•. . .•. ..' ... •.. .. ..·0....... 0 -.. ..•• .. . .. .• ..
o •• .oo 0 .0. .... • • • •• • ft

• •• ••• • • • •• • • • ft ~ ••

~
.. . . . .. ., . .~

80 '. .. '. ... "........... . 75· oo.. .. .. .. . .. 0

o OOooOO .. ••• •• • .. .. .. ..

~
III

rs·
f
S;

3
~
~

-3=
0-eo
'0.........
a..
0::

W

. .. .., .. . . .. . ····65
• • .. • .. • - , , _ • " - - ~, ~ • 'lI. .', .. "-t 0

• • .. • oooo.oo • • • • • • II .. • • • oJ • • II... ~ e .... ,

-Hi' .:: .. : ::: ::: : .: ::: ::::

· oo.oo ..oo .• oo. ... . . . .. .. . . ..· oo... . •.... ·0. . . ... . . . " .. ".
• ••••• , ••• , •• " ••••••• t t •• ~ ••••••• , ••••••••••• , ., ~ • , •••••••••••• ~ •• , • , ••• ". t , •••••• , • " •• "0 " ~ , •• " '" 0::;'" t· . . . . .... . . .. . . .... .. .. . . .. .. .. .. . . . . . . .· . .. . . .

;= ~ '$'.j' .j ~ ••••: • .. •· . . .. . . .......· . .. .. ... .. --. t· .~.. '~"~'~'n ~ ~ ~ ~ .. ~. ~. ~ .~. ~ .~.~ ~ ..~ ~ t .~.. ~.. ~..~.~. ~ ~ ~ ~ ~.. ~. ~ ,~. ~ ~

70

· . .. . ... . ... ... . .. .·-.... ... ~ ...:..:..:. ~ .:. ...... ~ : :.. . .:- .: .... ---:- ... .. .~.. .:.:...... _. - ... .. ..:..:. .:. .. .. .... ......: :. . .:.:
- • • .. ... .....oo • .oo. OOoo • ..

90 ~
: : : : : : ::::: : ::: :: : ::. :i 85.................. ., ., ., .. "" ., ., ., ~ -.' ':.

• • • • .. • ..oooo.. • •• • •• 0 ~.. II

• • • • .... ••••• • 0 00 ... • • 0• .. • • •• .. o. o. • 0.0 •• • • •

55

50 f~:.·:::t.·.·:i:~ittltlt~:~::!~:~Lttl!t:L·:::~L::l::l:t::tltj:::::::!::::~:::·:t·.·:!:·:tTl!t:j 45· , '" 1i;2 j· . o. . . . _ .. ,. . .. _ . _ _... . ..
..................... "" • ., "" " " I· " I'''. ,_ ' ,,- •• iJ J ••••• 'l. " '0' 191

• oo. ••• • •• ••• ..oo • • • ••• • 0... . II ,· . . . . . . . . . . . . ..
40 t ; : :.. :.:;.:;; : : .. :.;.;.:;;.: : ; .. ; ..:.;.:;.:: ; : .. ; .. :.::.::; ; : .. :.;.:.:.;: 35r . . . .. . . . . . . . .. ·0 • • • .. .. • • ~ .. ~ '" .... 0· . ....... ...... ..... .... ····· ..1. a • v=........-= t .... ~.",,"~'

· ~ ~.. ?.~ .~ .~. ~ ~ 'Meag(j(eiiient' ·S~iS·teiii .NofS'e' Flbo'( ..... . ~ ~.. ~ .~ .~. ~ ~ ~ '~' ~ .. ~ .~. ~. ~ ~.~
· . . . . .., . . . . . .. . . . .30 L••••••••••••• ~ t ••• , ••••••• " ••••••••••••• , " •• , ••• ,."., "', •••••• , ' 0,1 ." 25r .. .. . . " '" " .'w· . . . . .. . . . . . . .. . . . .. . . . . . . .·.. F6.r:l9.. ~ ,......•" ".,,,, ,. . ...... ... ,., ", .'. " Ill. , • " •• ", 'lo .,.~ III •4:::. ••• II... . .. . . . It.... " .. . . . . . . .. .. . . . . .I .. .. . •.. , . . . ..20 .;, ; .. ,,. ,., .. , ,,' .,. . . ,;.. ...... . .J", .., • , ,~ 15

0.001 0.01 0.1 1 10 100

........
E->
::1-ro
"-.

"0.c.
(/)
Q)

()
....

t
.c.

~ I-
~ ....
w Q)

.~
Q)
(,)
<D
a:



••••• J ••••• I ••••• L •••••1••••• J. __ ~ • , ••••• I" ••••• 1••••• .t ••••• .1 8~

F579R009

901- . - .. J ••••• I ••••• 1. _ ••• ,I ••••• J. - •.. I ••••• l,. ••••• 1••••• .J •• - • - ~ 8)

110 f-· _.. ;. -" -:... _. -:. - - _. -: ... - -;. --. -;- _....:.. _...:- - - - - ,- - - - -j tl5

:h:g
~

~n

7> is

~
65 "-

a:

-~--~-~--.."115
OVEN '1\ 2300 Mil

70" - .• " .• - - -.- - - - - '.- - - - - •. - - ..•.. - - - .. - . - - - - - .

80 f- - •..•.••.••..• - -'.. - . - -'- . - - - •.. - . - • - .. - _•. - - .. '..•.. - - ...•

60 ~ . _ : ~ : : ~ : : :-. _ .. -~ ~ 55

: ~·.·-·.·:-·.·.·.--l·.·.·.-.·.i.·.-.·.-.-r·.·~~ ·.·.·_·.·[·.·.·.·.·.:.·.··.·.-.:-.~·~.r·.·.·.·_~j::
. ~t·:~~~-W.,..;VL#.~.""?,

30 .. -- .:. -- - --;- -- - . -: -- - -- ; .. -- .: :-- ;- - ; - . - .. :-- -- . ·125

100 ~ •••• -:- •••• -:- •••• ~ ••••. ~ .••• -;- .. _. -:- •.•• ~ •.••• ~ •••• -:- - .•• -1 5:5

120 r,--~--.---~--~--

I
~
~

I
~

~

110 f·····:···· -: -- .: : ; .. -. -: :- :- ; j 'll5

F579R005

120j' '" 1115

100 ~ ••••• :- •••• -:- •••• ~ ••••• ~ ••• - -:- •• _. -:- •••• ~ ••••• ~ ••.• -:-. _ •• ~ 95

30 f .... -'- ... - .'••• _••: ••••• ~ ••••• :......:. - - - - .:- -. -.;. - - • -:••.•••j 25

OVEN '1\ 2300 Mil

'Ei 90

g:! 80 - - - - • : • - • - - : • - ••• ~ • - •••:••• - - : •• - •• •• - - •• - - - - -'- - - • - -. - - - -j75
~ ::. : : : . is
<J. 70 - - - .. :. - ••• :......:••••• : ••••• : ••••• - ....:. -. -.;. - •• -: .. - - - 65 t
ffi .•.. ... Q..

V5 60 I I I I ••• a:

I :,JJ{[JJ ::.:: 0

20' • ., ., "15
o 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.016 0.020

n.tE (seoonds)

20 I I 15
o 0.002 0.004 0.006 0006 0.010 0.012 0.014 0016 0016 0.020

mE (se<oods)

120,. I 115 120 I , 115

()
I......

......

.p:. OVEN '1\ 2300 Mil
110 f- ..•• ; •.••• :. - •.••:•..•• ; •••• -: ••.• -:. - _.• -:....••:... - . i .. 105

OVHl _1\ 2300 Mil
110 f· .... ; . - .. - .... .;-. - .. '.' .... ; . .:- _. - - -: ..... -:- .... : .. - .. j (j5

100 ~ .... -:- .•.. -:- .• _.~ •• - •• ~ •••. -:- .••• -:- --_.~ .••.• ~ •..• -:- •••. -195 100 f - -: - .: - - - . - : • - ~ .•... : : , , ' . 95

Figure C-113. Oven #11, Time vs. Amplitude displays at 2300 MHz with 3 MHz bandwidth.
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Figure C-114. Oven #11, Amplitude-Probability Distribution at 2300 MHz with 3 MHz bandwidth.
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Figure C-115. Oven #11, Time vs. Amplitude displays at 2350 MHz with 3 MHz bandwidth.
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Figure C-117. Oven #11, Time vs. Amplitude displays at 2400 MHz with 3 MHz bandwidth.
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Figure C-118, Oven #11, Amplitude-Probability Distribution at 2400 MHz with 3 MHz bandwidth.
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Figure C-119. Oven #11, Time vs. Amplitude displays at 2450 MHz with 3 T\!1H? handvvidth.
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Figure C-120. Oven #11, Amplitude-Probability Distribution at 2450 MHz with 3 MHz bandwidth.
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Figure C-1 Z1. Oven #11, Time vs. Amplitude displays at 2500 MHz with 3 MHz bandwidth.
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Figure C-122. Oven #11, Amplitude-Probability Distribution at 2500 MHz with 3 MHz bandwidth.
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Figure C-123. Oven #11, Time vs. Amplitude displays at 2550 MHz with 3 MHz bandwidth.
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Figure C-124. Oven #11, Amplitude-Probability Distribution at 2550 MHz with 3 MHz bandwidth.
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Figure C-125. Oven #11, Time vs. Amplitude displays at 260.0 MHz with 3 MHz bandwidth.
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Figure C-126. Oven #11, Amplitude-Probability Distribution at 2600 MHz with 3 MHz bandwidth.
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Figure C-127. Oven # 1, measured at 2450 MHz, for the multiple oven test.
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Figure C-128. Oven #5, measured at 2450 MHz, for the multiple oven test.
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Figure C-129. Simultaneous operation of Ovens #1 and #5, measured at 2450 MHz, for the multiple oven test.
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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. 3
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Figure C-136. Ovens #1, #5, #6, #8, and #10, all measured at 2450 MHz.
and #10 in a 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 0-1 through 0-6. 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 0-7 through 0-11.
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Figure 0-1. Ovens #1 & #5, Oven Variability Tests.
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APPENDIX E

HARMONIC EMISSION LEVEL MEASUREMENTS

This appendix contains the measurements of harmonic amplitude levels in dBJiV/m and
dBpW for Ovens # 1, #2, #6, #7, and #8. The harmonic frequencies were measured out to
the 7 th harmonic range: 4800-5000 MHz, 7200-7500 MHz, 9600-1 0000 1\~Hz, 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, 7th harmonic range between 17.4 and 17.5 GHz (see Figure E-7);
Oven #6, 5th harmonic range between 12.38 and 12.42 GHz (see Figure E-19); Oven #6, T h

harmonic range between 17.4 and 17.5 GHz (see FigurEl E-21); Oven #8, 5th harmonic range
between 12.38 and 12.44 GHz (see Figure E-33); Oven #8, 7th 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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Figure E-8. Oven #2, Fundamental frequency range vs. amplitude.

135

130
Oven 12: . . .

.2~d .Harmonic: .. ; ...:... 125

120 115

80 ..•...' -- '" ..•..•.. "...•..•.. '" . . . . . .. .. 75

100 ...:-. -:... : ...:- . -:... , ., .. -:... : ...:- . -:... , ...:.. .;... ; ...:- . -:... : ...:-.. 95

90 ...:...:- .. : ...;- ..:... : ., ...:... : ...;-. ':- .. : .. , ... '... : ...' ...:... : ...;-.. 85

.. ..
70 : : .. ~. --: : .. ~ : : .. ~ : : .. ~ : : .. ~ : : ...: :. .. 65

60 , . . . . . . • . . . . . . . •. . . . • . . •. . .. 55

~a.

~
Cl..

a:
UJ

105
. . . . . . . . . . .

···.···r·· .. ···.···,·· .. ···.···,·· .. ···.···•·· .. ··110 '.~"" .:.".; .. ~ ...>.,,: -"
.!§
>
=1-

~.
cd
>
UJ
-'
...J«z
<!)

U1

53
~
UJ

frla:

50 "..:... ; . . ~ . ..:... ; .. ~ ... :... ; .. ~ ... :... ; .. ~ ...:... ; ...:... ~ .. ; ...:...:... 45
. . 1.' . . 'l .

F671R2 : : : :: \.,:" : : : : : : : : I'!: \: : :
40 :..-~c.. ... :..:..._... ::.:..:.:.: :--~I,1 ~ • • -:. :-:";...:..~t~~';I~v:- ... '"'::.:..:-:..::..:../~\ ......::{ . -:. \..~i-- ... .:.:..~:.::.. ... :.. 35

4800 4850 4900

FREQUENCY (MHz)

4950 5000

Figure E-9. Oven #2, 2nd Harmonic frequency range vs. amplitude.

E-6



Appendix-£. Harmonic Emission Levels

50 ~,.~.... ~ ... ~"' .. /~~.,ir ... ~ ....~ ... :.... ~ .... :.... ~ ....:... -; ....:....
.. ..., ~ . ,",-:: \,.,.1 : \ /: \'\ 1:-' : \ : : : : I~\ : :

40 . F67~~~~' . : .~.... !.. ~.~.. ':'. ~ .Lt;. ~\-~,.,.,.~~,.,.~:-,.,.~,.<~.'~,.,.~,.,.-~,.,.;-:-

140
Oven #2

130 .3rd Harmonic

120 ..............

110 ..............

100 ......... : ... '"

90 .........

80 ..............

~
~
~

cd
>
W
...J

;i!
Z

~
~ 70·" .:.... ~ ....:.... : ....:.... : ....:.... :.... ~ .... :.... ~ ....:.... : ....:....
w
~ 60 .

135

125

115

105

95
~
0.

85
CD
:'2.
a..

75 a:
w

65

55

45

35

7200 7300

FREQUENCY (MHz)

7400 7500

Figure E-10. Oven #2, 3rd Harmonic frequency range vs. amplitude.
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Figure E-13. Oven #2, 6th Harmonic frequency range vs. amplitude.
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Figure E-15. Oven #6, Fundamental frequency range vs. amplitude.
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Figure E-16. Oven #6, 2nd Harmonic frequency range vs. amplitude.
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Figure E-17. Oven #6, 3rd Harmonic frequency range vs. amplitude.
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Figure E-18. Oven #6, 4th Harmonic frequency range vs. amplitude.
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Figure E-19. Oven #6, 5th Harmonic frequency range vs. amplitude.
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Figure E-20. Oven #6, 6th Harmonic frequency range vs. amplitude.
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Figure E-21. Oven #6, 7th Harmonic frequency range vs. amplitude.
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Figure E-22. Oven #7, Fundamental frequency range VS. amplitude.
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Figure E-23. Oven #7, 2nd Harmonic frequency range vs. amplitude.
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Figure E-25. Oven #7, 4th Harmonic frequency range vs. amplitude.
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Figure E-29. Oven #8, Fundamental frequency range vs. amplitude.
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Figure E-30. Oven #8, 2nd Harmonic frequency range vs. amplitude.
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Figure E-31. Oven #8, 3rd Harmonic frequency range vs. amplitude.
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Figure E-32. Oven #8, 4th Harmonic frequency range vs. amplitude.
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Figure E-33. Oven #8, 5th Harmonic frequency range vs. amplitude.
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Figure E-34. Oven #8, 6th Harmonic frequency range vs. amplitude.
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Figure E-36. Oven #8, 7th Harmonic frequency range vs. amplitude.
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