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Synopsis:

Measurements were made on the radiation characteristics of microwave ovens. The interpretation of the results
obtained in these measurements led to the belief that the radiation had basically a random and piece-meal contiguous
frequency content over approximately 100 Mhz bandwidth with specific amplitude envelope distributions.

The results obtained in time domain power measurements showed abrupt amplitude variations over time. It was
hypothesized that the abruptness of the amplitude behaviour contributed significantly to the frequency spectra
observed.

The results and the observations during the measurement process led to the assertion that there was no evidence that
the interference potential from the microwave ovens resembles an unique frequency line interferer, within the
observation time and frequency constraints.

The absence of a clearly observable fundamental frequency from the magnetron output indicates that this may have
been an intentional design feature for an oven. The measurement results suggested that the magnetron was operating
in a spurious moding condition with abrupt amplitude variations. This operating mode may present a severe channel
interference problem.







Measurement Set Up:

The measurement was conducted using a HP 8566 spectrum analyzer calibrated using its internal automatic
calibration procedure. A test antenna was designed to provide an overall return loss performance of about 10 dB
over the measurement frequency range. The test antenna was calibrated by a HP8753A network analyzer coupled
with a HP 85046A S parameter test set.

Figure 1 shows the calibration result and a picture of the test antenna. The test antenna will not exert significant
frequency response of its own onto the intended test results. The reason for the use of a special test antenna rather
than a 900 Mhz flexible normal mode helical antenna which was used in previous tests, was that these antennas have
unacceptable frequency response characteristics within the measurement band of interest centered at 2.45 Ghz.

The measurements were conducted within the near field region at the bore-sight of the front of the oven door. The
following near field assumptions were made:-

1) The radiation near field region of the radiation is determined by the smallest dimension D of the oven using the
following relationship:-
Q.DZ

-l
= Iy

where d is the distance perpendicular to the oven door at bore-sight from
the test antenna.

D is the smallest dimension of the oven cooking chamber.

A is the operating wavelength. In this case, the operating frequency was
taken to be 2.45 Ghz.

2) The radiating antenna area effect can be estimated by the dimension D of the oven cooking chamber.
3) The radiation propagation is directed towards the antenna from the oven door.

The reason for conducting the measurement within the near field region of the oven under test is to eliminate any
possible radiation antenna effect that may be present from the oven. Antenna effect in the far field may have a
significant specific frequency response that may bias the test measurements.

Precautions was also taken to select an appropriate load for the microwave oven. It was determined that a measured
12 oz water load at an initial measured temperature of 25 degree C allowed an optimum result in regards to a 10
minutes test and the maximum radiation power extracted. The same load condition was used for every measurement
to ensure the uniformity of the test environment.

All frequency domain measurements were made over a 10 secends cooking time with the spectrum analyzer in
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max-hold mode. The measurement time for the time domain is one single sweep.

The detail measurement results appended in the Appendices are indexed in the following table:-

Microwave Oven Measurements
Figure references Mode Mixer
Oven name Measurement plots Speed

Kenmore Figure A.0 1~2 1ps

1400 W Figures A.1-A.33

Magic Chef Figure B.0 -

1400 W Figures B.1-B.52

Kenmore Figure C.0 1~2 1ps

1400 W Figures C.1-C.19

Observations

1. The interference power measured was log-linear proportional to the measurement resolution

bandwidth. This relationship held true from 30 Hz to 3 Mhz bandwidth.

2. There were very rapid amplitude bursting characteristics which may have had a rise time much shorter

than 300 nsecs.

3. There was no evidence of a detectable single frequency spectrum line during the measurements. The

rapid and abrupt amplitude variation behaviour precluded this possibility.

Analysis

A few of the interesting measurement results are highlighted here to illustrate the perception of the interference

characteristics.

a. Wide frequency span measurement results:

In the wide frequency span measurement, it can be seen that the detected signal levels in the measurement results are
not exactly reduced by the same amount of the resolution bandwidth reduction. This phenomenon implies that the
spectra measured was not really white noise. The small amount of additional reduction in the measured signal power
indicates an impulsive signal origin where the effective impulsive resolution bandwidth is actually related to the

nature of the amplitude response V(t) of the impulse:-

Actual measurement of the impulse bandwidth of the Spectrum Analyzer to validate this hypothesis was not carried

out.
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b. Narrow frequency span measurement results:

A typical plot for the narrow frequency span measurements such as Figure 2 shows signs of carrier frequency drifts.
It is relevant to point out that this plot is the result of a "max-hold" function, and thus that the frequency lines do not
appear in a single scan. So it should not be assumed that the frequency offset between the frequency lines is the
repetitive frequency of the pulse train. A more plausible scenario is that of the interference source carrier frequency
drifting during the measurement.

The need to limit the resolution bandwidth to 1 Khz in this case is governed by the resolution bandwidth filter shape
factor. This is represented by a constant k in the following relationship:-

T > szpan

sweep time = 2

Bres bw

As it can be seen from the plots, the Spectrum Analyzer resolution filter has an extremely good performance.
¢. Wide resolution bandwidth time domain measurement

Figure 3 shows the fine grain structure of the impulse characteristics. The power level point, during each period A t
can be viewed as:-

t+AL
j | 5¢) P2
t

where S(t) is the Fourier Series of the impulse train
after the resolution filter.

Then, from Figure 3, it can be argued that interference power can in fact exist for, within a given frequency interval,
up to 8 milliseconds at any given frequency.

The fine oscillatory power variations is most likely caused by a power impulse that approaches a Delta Function
with respect to the filter bandwidth. In this case, S(t) can be simply written as:

24
s

where f; and £, are the lower and Upper frequencies
of the resolution filter.

in(rn(fy—f )(t—t))cos(r(fy+f1)(tt))

The derived impulse response suggests an almost sinusoidal oscillation similar to the power wave shape depicted in
Figure 3 when | S()? is computed with incremental time. This observation is consistent with the isolated discrete
sub-micro second frequency bursts observed previously with a 22 Mhz bandwith filter.






d. Narrow resolution bandwidth time domain measurement

Figure 4 shows a typical result obtained using a 10 Hz resolution bandwidth filter where the average impulses from
the interfering source would have produced a near perfect impulse response of the filter.

Conclusion

It is the author’s opinion that the interference characteristics of the microwave ovens to the proposed Radio Lan
system cannot be taken as a possible line interferer as previously assumed, although it is impulsive in nature.
Because of the perceived carrier frequency drifts from the interference source, it is also claimed that the interference
energy existed over a broad frequency spectrum with rapidly varying amplitudes, and the resultant effect is a
seemingly random and piece-meal contiguous frequency spectrum in time.
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—73, 88 dBm

1l

i | iiie ' | 8 !
B S N A TR I, o e M i
START 2. 476 2380 80 GH=  ¥ —— =.BTOP 2. 476 235 BB._GH=
RES BW 18 H= VBW 8. MH= - — BWP 1508... sac



%@@T g /3 Q\Q | @m Ul e .\r.mé,_bm Cw

», D \ﬁ\?\i\:ﬁbk

/
@%«Sé@h@
)41 00 L
A45 D Mtz

Mc_,@%rg. J-US



MKR 2. 476 236 345 GH=

QD REF 0.8 dBm ATTEN 18 dB —-66. 58 dBm
18 dB/
MARKER
2. 476 236 345 GHE
—B664J 50 Bm
Iy .
lr—__P__.»r ~ S RibR -—H~ ;___ i _.;‘.J;r._.l..‘ I __. el ..:. : __ W Al o Lo MBI Lt 2 BN
Al
START 2. 476 235 2@ GH= _ . —BTOP 2.476 240 008._GH=
RES BW 18 H= _. -VBW 38_MH= SWP 158 sec
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L REF 31,

1:
5 ATTEN 18 d48 26,7 W

' w‘i... L S 3 - S e S e s st e 5 A R S A S0 SRR ATS SPEs B it il
% ! | 1 w M m !
LINEAR " ! W : w w
_ _ ! m |

B e o

135. 8 mesac _,

3 5

=

S “ 7_’ v

ARKER

L 4 NS

/ g

S — e e S

I

CENTER 2,478

RES

222 800 GH= - SEAN B M-
BW 18 H= VBW 3 MH= SYP 280 mse
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MKR 16. 38 msec

F REF 25.1 mV ATTEN 12 dB 12.6 mV
LINEAR

REF|LEVH

23. 1 mV

w,

A

L

CENTER 2. 476- P22 _8203._GH=

RES BW B MH=. . VBW 3 MH=

BPAN B

SWP 20. 8 msec
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LINEAR
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RES BW 109
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2=

LINEAR

CENTER 2. 476 236 B45 GH=

REF 25.1 mV

ATTEN 18 dB

MKR 17. 86 msec
24.2 mV

I\

/

\

MAR}

KER

17§
24. 4

B 6

. m

1

b e C

1

|

115

RES BW 8 MH=. __

2PAN B

—NBW 3 MH=

H=

SWP 28. 8 msec
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APPENDIX B

Magic Chef
14 1/2" x9 1/2"







FIG.B-1»> B4 | 2390 2490 2390 2490
4 plots I l
RES BW= 1KHz RES BW= 1KHz
VBW= 3MHZ VBW= 3MHZ
FIG. B-5= B-16 |
12 plots 2400 2405 2445 2450 2450 2455 2455 2460
|__J (11} (XX (XX )
RES BW= 300Hz RES BW= 300Hz RES BW= 300Hz RES BW= 300Hz
VBW= 3MHZ VBW= 3MHZ VBW= 3MHZ VBW= 3MHZ
FIG.B-17+ B-30| 2445.0 2445.5 24455 2446.0 2449.5 2450.0 2450.0 2450.5 2454.5 2455.0
14 plots
(YY) [ TY]
RES BW= 100Hz RES BW= 100Hz RES BW= 100Hz RES BW= 100Hz RES BW= 100Hz
VBW= 3MHZ VBW= 3MHZ VBW= 3MHZ VBW= 3MHZ VBW= 3MHZ
| I | ' |
FIG.B-31= B34 |2445.55 2445.60 2445.60 2445.65 2445.70 244575 2455.0 2455.5 2456.5 2457.0
4 plots
o000 (X X )
RES BW= 30Hz RES BW= 30Hz RES BW= 30Hz RES BW= 100Hz RES BW= 100Hz
VBW= 3MHZ VBW= 3MHZ VBW= 3MHZ VBW= 3MHZ VBW= 3MHZ
G EEE G B 2445605  2445.610 2445615  2445.620 2445.620  2445.625
4plots
ooe
RES BW= 10Hz RES BW= 10Hz RES BW= 10Hz
VBW= 3MHZ VBW= 3MHZ VBW= 3MHZ
FIG.B-39 =» B-42
4 plots CENTER= 2.445618870GHz CENTER= 2.445618870GHz CENTER= 2.445622840GHz CENTER= 2.445622840GHz
RES BW= 10Hz RES BW= 10Hz RES BW= 10Hz RES BW= 10Hz
VBW= 3MHz VBW= 3MHz VBW= 3MHz VBW= 3MHz
SPAN= OHz SPAN= OHz SPAN= OHz SPAN= OHz
FIG.B-43 =» B-52
10 plots CENTER= 2.442585000GHz CENTER= 2.448245000GH2 CENTER= 2.448750000GH2 CENTER= 2.452965000GHz CENTER= 2.455895000GHz
RES BW= 1KHz RES BW= 1KHz RES BW= 1KHz RES BW= 1KHz RES BW= 1KHz
VBW= 3MHz VBW= 3MHz VBW= 3MHz VBW= 3MHz VBW= 3MHz
SPAN= 104Hz2 SPAN= 104Hz SPAN= 100Hz SPAN= 104Hz SPAN= 104Hz
CENTER-= 2.442595000GHz CENTER= 2.448245000GHz CENTER= 2.448750000GHz CENTER= 2.452965000GHz CENTER= 2.455895000GHz
RBW= 3MHz RES BW= 3MHz RES BW= 3MHz RES BW= 3MHz RES BW= 3MHz
SPAN= 100H2 SPAN= 104Hz SPAN= 100Hz SPAN= 100Hz
Magic Chef
14 172" Wx9 172" H

FIGURE B.0







P
18 dB/

REF

B.8 4dBm

ATTEN 18 dB

MKR 2. 451 1 GH=
—10. 80 dBm

/Ny

vl

AL

START 2.398 GH=

STOP 2. 488 GH=

RES BW 3_MH=. __ _____VBW 3 MH=

SWP 20. 8 msec
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JD REF 9.0

18 dB/

START 2. 398

MKR 2. 448 8 GH=

dBm ATTEN 18 dB —-58. 38 dBm
MARKER
2. 4480 B |GH= )
~-50/30 dBm |
| 4
] — —
- PV LT Y VT YV VYOS
18
GH= ___ RATOP 2. 498 GH=

RES BW 4 _kH=. ___

e —NVBW 3 MH=

SWP 388 sec
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MKR 2. 446 82 GH=

JU REF B. 8 dBm ATTEN 12 dB —31. 68 dBm
18 dB/
MARKER
2. 446 8 GH=
=314 BE Bm
i
l,
I
]
UL
START 2.390 8 GH= o STOP 2. 4580 B8 GH=
RES BW 1 kH=z __. ___ NMBW 3 MH= SWP 180 sec
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MKR 2. 451 18 GH=
@D REF 8.8 4dBm ATTEN 18 dB —21.98 dBm
18 dB/
MARKER 1L
2. 491 1
—-21J] 90
|
[T T VR PR SRR A
il

START 2.4380 @8 GH=
RES. BW 1 _kH=_

STOP 2.4980 B GH=

VBW 3 MH=

SWP 188

sec
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MKR 2. 483 855 GH=

ho REF B.0 dBm ATTEN 1@ dB —71.18 dBm
18 dB/

MARKER

2. 483 B35 GH

—71418 dBm

START 2. 480 .08 _GH=

]

RES BW 380__H=z __

BTOP 2. 485 B8O GH=

- VBW SWP 158

3 MH=

sec
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MKR 2. 483 855 GH=

JU REF &.N dBm ATTEN 18 dB —71. 18 dBm
18 dB/

MARKER

2. 483 B35 GH

START 2. 480 9B _GH=

L

RES BW 38B0__H=z __

BTOP 2. 485 BQ GH=

- VBW SWP 1582

3 MH=

sec
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MKR 2. 489 9608 GH=
QD REF 8.8 dBm ATTEN 18 dB —58. 380 dBm

18 dB/

MARKER
2. 499 98080 GH=
—39] 38 dBm

111

| ___

;:-____ . .
ﬂ _5_: - e

L __.;_: , __: A

| .
START 2. 48% 80._GH= BTOP 2.410 88 GH=

RES BW 3080. :IN:;:»»&..L,\mi/m MH= SWP 15098 sec
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MKR 2. 418 788 GH=

@D REF B. 8 dBm ATTEN 18 dB —-54. 30 dBm
18 dB/
MARKER
2. 410 7880 GH
—54] 30 Bm
Il . |
il _
e
START 2.418 80 GH= L ) . SBTOP 2. 415 B0 GH=
RES BW BB _H= _. _NVBW B MH= SWP 158 sec
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MKR 2. 418 445 GH=
»gﬂ REF 8.8 dBm ATTEN 18 dB —49. S0 dBm

18 dB/

MARKER
2. 418 445 GH=
—494 938 dBm

e

START 2. 415 @8 GH= — ) STOP 2. 420 00 GH=
RES BW 30B.__H=z. __. _NVBW-B MH= SWP 158 sec




Lert 3 0y Of al the o Sxfi & o f\ A

\, Q \\52.\*#.:\?%

A
\M,\)\ ,_\Q @\CD\. ///\QQW\N

AH50 M H=

%Qw@bbb, I - &



MKR 2. 424 78S GH=
QD REF 0.8 dBm ATTEN 18 dB —71. 88 dBm

18 4B/

MARKER
2. 424 705 GH=
—711808 dBm

AR i L AN LR s L YL T T i

.

START 2. 420 Q0 _GH= — e BTOP 2. 425 88 GH=
RES BW 38B.__H= _. _VBW 8 MH= SWP 158

sec
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MKR 2. 428 775 GH=

JU REF 8.8 dBm ATTEN 18 dB —-67. 88 dBm

18 dB/

MARKER
2. 428 775 GH=
—B6748080 dBm

1

.

START 2. 425 88 GH= . e BT OP 2. 438 88 GH=
RES BW BBB.__H= . NVBW-B MH= SWP 1508

sec
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MKR 2. 434 355 GH=

\Q\D REF 8.8 dBm ATTEN 18 dB —-61. 18 dBm
18 dB/

MARKER

2. 484 335 GH=

—614{ 13 JdBm

[ | —‘-
Ad—ﬁld
AL

START 2. 438 8@ GH= - e BTOP 2. 435 08 GH=

RES BW 38B.__H=. ... _VBW-8 MH= SWP 158 sec
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MKR 2. 438 185 GH=

QD REF B. 8 4dBm ATTEN 18 dB —58. 68 dBm
18 dB/

MARKER

2. 488 195 GH=

—~58. 60 dBm

. 1 +
!_.,_.:1 | THEF] ,_L U LAY M i .,E._. 1L
b

START 2. 435 08 GH=
RES BW 388.._H=

-- —NVBW-B_MH=

e BTOP 2. 4480 08 GH=

SWP 150

seac
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MKR 2. 442 595 GH=

fp REF__@.0 dBm ATTEN 18 dB ~41.78 dBm
18 4B/

MARIKER

2. 442 595 GH=

—41J780 dBm

= 1 : L _ _; F 1 -

N e

START 2. 448 88 GH= P — BTOP 2. 445 8@ GH=
RES BW 3BB.__H=..... _VBW 8 MH= SWP 158.

--8acCc
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MKR 2. 448 245 GH=
_QQ REF ©.8 dBm ATTEN 18 dB —32. 180 dBm

18 4B/

Lol _: L1 g,

b

START 2. 445 8@ GH= ! -BTOP 2. 458 B0 GH=
RES BW 38B.__H=z ... _VBW 38 MH= SWP 158 sec
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MKR 2. 452 865 GH=
QQ REF 8.8 dBm ATTEN 18 dB —-37.28 dBm

18 4B/

[ ]

- i i

START 2. 4580 880 GH= —_— BTOP 2. 455 88 GH=
RES BW 38BP._._H=z __ _VBW 8 MH=z= SWP 158 sec
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MKR 2. 445 431 @2 GH=

Jﬁ REF 8.8 dBm ATTEN 18 dB —45. B8 dBm

18 dB/

MARKER
2. 445 431 Q |GH=
—435] 88 dBm

i [

START 2. 445 @08 GH= —— - : . BTOP 2. 445 500. GH=
RES BW 1@8B._._Hz ... _VBW 8. MH= SWP 158

sac
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18 dB/

START 2. 445 588 GH= ¢ e
RES BW 1PB.__H=. ... _VBW 8. MH=

REF

8.8 dBm

ATTEN 18 dB

MKR 2. 445 670 S GH=
—35. 28 dBm

ih

i s .

—3TOP 2. 446 ©BBR..GH=
.. SWP 158.  sac
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MKR 2.446 814 5 GH=

fp REF _@.8 dBm ATTEN 1@ dB —43. 12 dBm
18 dB/

MARKER

2. 446 914 S |GH=

—434 18 dBm

ik J . N _;_ NEE

il
START 2. 446 5SP80 GH= — e _ e BTOP 2. 447 PBB GH=
RES BW 188.._H=z. . _ NVBW B_MH= - - BWP 158 egec
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MKR 2. 446 288 S GH=

ha REF ©.08 dBm ATTEN 1@ 4B -38. 28 dBm
18 dB/

MARKER

2. 446 200 S [GH=

—384 08 dBm ¥

-}_ 1] 1 ___ IN

b

START 2. 446 888 GH= — - s ~BTOP-. 2. 446 580..GH=
RES BW 18B.__H=. ... _VBW -B_MH= SWP 158 seac
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MKR

2. 447 354 S GH=

\.\\D REF &.N dBm ATTEN 18 dB —41. 68 dBm
180 dB/

MARKER

2. 447 354 GH=

—-41/60 dBm

| 1 _._ ._ _ .__ H
LN ERNELE J r I
&

START 2. 447 @8BG8 GH=
RES BW 188 _._H=.. ...

it e B T OP . 2. 447 SPB_GH=
-SWP 158.__ sac

- .VBW B. MH=.

B
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MKR 2. 447 525 @ GH=

QD REF B.8 dBm ATTEN 18 dB —43. 28 dBm
18 dB/
MARKER
2. 447 525 B8 |GH=
—43) 88 dBm
W | Y _— —- -_- | PP — _ -—— b — _ —l
LER I I ' S U
START 2.447 5008 .GH= e e BTOP-..2. 448 000..GH=
RES BW 188 ..Hz .. WBW 8 MH=z. .. _. __ _SWP 150.._eac
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MKR 2.

448 87 O GH=

QD REF B. 38 dBm ATTEN 12 dB —42. 88 dBm
18 dB/
MARKER
2. 448 0887 GH=
—42] 80 Bm
ﬁ_ | __ ] _ |

START 2. 448 808 GH=
RES BW 180@...H=.

-

. NBW B8.MH=

e B TOP~ 2. 448 5008.GH=
— 3BWP 158@.

- Seac
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e
19 dB/

REF

8.0

dBm

ATTEN 18 dB

MKR 2. 448 535 2 GH=
—44. 68 dBm

MARKER

2. 448 5

— 44

S1%]

]

GH=

—

]

IR

N il

v

o

START 2. 448 588 GH=

RES BW 188.._H=

VBW 8 MH=

—~-BTOP-. 2. 449 BRPB_GH=
BWP 150.._ seac
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MKR 2. 448 142 @ GH
REF IN&.;& dBm ATTEN 12 dB ~-45. 582 n_m.,:N
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START 2. 44S 2028 GH= e . STOP-. 2. 448 500, GH=
RES BW 18@ .Hz . VBW 8 MHz. . __. ... _SWP 150.. sco
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QD REF b. 8 dBm ATTEN 18 dB —44. 60 dBm
18 dB/

MARIKER

2. 449 7U8 GCH=

—44] 680 dBm

START 2. 449 23080 _GCGH=.__
RES_BW 1BB__ H=

MKR

2. 449 708 B8 GH=

J

:T_ﬂ

NBW 3 MH=

SWP 158

BTOP 2. 458 BBAQ GH=

saec
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MKR 2. 458 253 5 GH=

F REF 2.8 dBm ATTEN 1@ dB —45. 68 dBm
18 dB/

MARKER

2. 4780 233 5 |GH=

—454 680 dBm

START 2. 4580 _@2BR_GH= . __

-
MR

———

I __: | F::re_._; _

i

,.PL_ ___.

Wiy — v -—ﬂd

RES BW 1898.__H=

SWFP 158

BTOP 2. 458 580 GH=

saec




%@& “\@ Qc@ Qm H%& © S@w é@@ w \m\.@ @E@b ?@.Quﬁ,\ U

v m \%3,“&\,:\%@ B

.\\\."3\.@\@%@‘ an %

450V HZ

mg@cc? H-37



JD REF 8.8 dJdBm ATTEN 1@ 4dB —-435. S8 dBm
18 dB/
MARKER
2. 455 5049 GH=
—45] 90 Bm
e s R T e B PV 6 PV NPT NPTV e

START 2. 455 S882 GH= - e
RES BW 18B8__H=z. ... WVBW 8 MH=

MKR 2. 455 588 @ GH=

it

e BTOP 2. 456 200. GH=

SWP 1508... sec
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18 dB/

START 2. 456 800 GH=

REF 0.8

dBm

ATTEN 1@ dB

MKR 2. 456 313 @ GH=
—-58. 48 dBm

MAR}

KER

2. 4]
llmm..

56 3
40

3 B
Bm

GH=

o i L

-

RES BW 188. Hz. .. .. NBW 8. MH=

STOP 2. 456 588 GH=
SWP 158. _.seac
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fpp REF__2.2 dBm ATTEN 1@ dB —~48. 12 dBm
18 dB/
MARIKER
2. 456 548 S |GH=
—48] 18 dBm
b :

START 2. 456 S88 GH=
RES BW 188 . . H= ___.

MKR

2. 456 588 S GH=
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BWP 150... sac
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MKR 2. 445 576 55 GH=
@Q REF 8.8 dBm ATTEN 18 d4dB —54. 70 dBm

18 dB/

MARKER
2. 445 5768 55 GH=
—54178 dBm
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START 2. 445 558 @ GH= e | L B A BAR. B B
RES BW 38 . . H= _ -VBW~8 MH=. _.. __  _ _ _8WP 158__ sec
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MKR 2. 445 619 45 GH=
\N\D REF 8.8 dBm ATTEN 18 dB —-50. 28 dBm
18 dB/
MARIKER
2. 445 B19 49 GH=
~-50] 28 dBm
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START 2. 445 6828 @ GH=

RES BW 30.. . H=z .. __ _NBW .8 _MH= __

_BTOR- 2. 445  652_B. BH=
— e BWP 158.__. sec



-

o \/ R B}
Okr@«.,\.ﬂ* F @Cpm. & % ) N\.Vn@\ ‘\‘EC“F b A0 &Z \\<M CUL4 ._\_CWQH.@\‘. »

1)

i o
I Ay i

gjw_é,@#.h\ g«w\%\
A4EDMH=z

Mf&\rrcr H— &



\ND REF ©.08 dBm ATTEN 1@ 4B —54. 48 dBm
18 daB/
MARIKER
2. 445 688 83 GH=
—344 48 dBm
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f
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MKR

2. 445 680 85 GH=

START 2. 445 6580 @ GH=
RES BW 30

H=

. VBW-8_. MH=_ ___

. —STOR- 2. 445 7B2._P._GH=
... BWP 158._._ sec
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2. 445 743 6@ GH=

P REF 8.8 dBm ATTEN 1@ dB —55. 98 dBm
18 4B/

MARKER

2. 445 743 BA@ GH=

—3535J 88 dBm
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START 2.445 788 @ GH=
RES BW 38.. H=

e e B TOP- 2. 445 750_8_BGH=

- VBW-8 MH=.

e BWP 158.__ sec



) 0 “ . g B 7y
%O&Qr \) (c%/ o@v Q@r? @C\m& ol /Q ,wt,%b. >%r§wmw i

V O 8% J,b,,.‘,rc,\.@b\

%_;.)\?@gw@, ﬂ\gﬁ(%
A4S0 M Hz



MKR 2. 445 689 6708 GH=
@D REF ©B.8 dBm ATTEN 18 dB —-78. S8 dBm

18 dB/

MARKER

2. 445 B9 67|80 GHE
—784 80 Bm
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START 2. 445 685 80 GH= s s e e i e | e 2s 445, 618 B2, GH=
RES BW 18 H=z. .. _VBW-B MH=. .. __ __ . __SWP 158.__ sec
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18 dB/

MARKER

2. 445 612 @l GH

—67] 60 JdBm
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START 2.445 618 B8 GH=
RES BW 1@

H=.

——NBW -8B MH=. __

e BTOR-. 2. 445 615 BR._GH=
—_— e BWP 158 . sec
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MKR 2. 445 618 878 GH=
\qh REF 8.8 dBm ATTEN 18 4B —66. B8 dBm

18 4dB/

MARKER
2. 445 618 878 GHk
~B66J 00 dBm

e
START 2. 445 615 80 GH= C i BTOR 2.0 445 6202 GH=
RES BW 10._._H=. _ _NVBW B MH= __. __ . _SWP..150__sec
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\q\hw REF 8.3 dBm ATTEN 18 dB —608. S8 dBm
18 dB/
MARKER
2. 445 B2 848 GHE
—B60QJ 80 Bm
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MKR 2. 445 622 840 GH=
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START 2. 445 6280 08 GH=
RES BwW 1@
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.- VBW -8B MH=. __

~BTOR-.2. 445 625 00.GH=

~BWP 150.__. sec
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LINEAR

REF 25.1

ATTEN 18 dB

16.9 W

MKR 124. 2 msec

MARKER

124

16.

2 mse

e c

N\
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AN

CENTER 2. 445 618 878 GH=
RES BW 1@

H=z _

—eeee _BPAN B .
e BWP 208 _msec
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MKR 17. 32 msec

}h REF 25.1 mV ATTEN 18 dB 16.7 mV
LINEAR
MARKER
17. B2 meec
16. 7 mV
= )L.)/F/n
/Il..lt.v\l\f\\/(&

CENTER 2. 445 618 870_GH=

|

\

L

RES BW 3 MH=

vBW-~-8 MH=. ___

i . ~BSPAN B8 H=
e BWP . 2B. B_msec
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LINEAR

REF 31.6 WV

ATTEN 18 dB

MKR 1B1. 2 msec
28. 3 WV

MARKER
168112 mgec
28. B W

AL

CENTER 2. 445 622 84Q2 GH=

RES BW 10
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e BRAN B . H=

-VBW B_MH= __

e BWP-. 20 _mseac
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LINEAR

CENTER 2. 445 622 8408 GH=x
RES BW 3 MH=

REF 25. 1 mV

ATTEN 18 dB

MKR 4. 748 mseac
18.8 mV
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- e BRPAN B H=

-.vBw-8 MH=___

e BWP 20. B_msec
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MKR 2. 442 585 B45 6 GH=
REF —-208.8 dBm ATTEN 12 dB —-57.38 dBm

}\D .
186 dB/

CENTER 2. 442 S95 288 .GH= e ___aPAN 184 H=
RES BW 1 kHz .. .. _NBW 3 MHz. ... SWP 20. 0 meac
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CENTER 2. 442 %95 PRR_GH=.

REF 8.8 dBm

MKR 2. 442 584 988 3 GH=

ATTEN 18 dB —18. 78 dBm
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T L __q.._

RES BW B. MH=

o . ‘ SPAN 188 H=
__NBW 3 MH= BWE 26, 0 neec
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CENTER 2. 448 245 PB@_GH=z

REF —-28.08 dBm

ATTEN 18 dB

MKR 2. 448 245 037 4 GH=
—-55. 88 dBm

MARKER

2. 448 245
=83,

B37 4 GH=

1

|

SEU

RES BW 1 kH=

g

SPAN 184

i DWW B MH=

BWP 2080. 82 mseac
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MKR 2. 448 244 988 4 GH=
QD REF 8.8 dBm ATTEN 18 dB —15. 38 dBm

18 dB/

I LA L L

‘ b !
CENTER 2. 448245 PBA._GH= . BPAN 188 H=

RES._BW 3_MH= _ ___ NBW 3 MH= SWP 20. 8 msec
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MKR 2. 455 884 957 7 GH=
QD REF 8.8 dBm ATTEN 18 dB =13. 280 dBm

18 dB/

N
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|

CENTER 2. 455 885. BR3_GH= _ T ———————— | Y R S
RES BW 2 MH=. ___.___VBW 3 MH= SWP 28. 8 msec
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CENTER 2. 459 141 380 DIN;
RES BW 3 MH=

REF 18.8 mV

ATTEN 18 dB

MKR 19. 68 meec
g. 58 mV
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- — VBW B_MH=.

SPAN-B_ . H=
BWP_POB. B_meec
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MKR 2. 455 895 812 7 GH=
\.\h REF —-20.2 dBm ATTEN 18 dB —48. 78 dBm

18 dB/

CENTER 2. 455 8385 2R0._0CH= . - iic.%asu_,z;ﬁfw_uv)Z 124 H=
RES BW 1 kH= .. ... . NBW 3 MH= SWP 20.8 meeac
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MKR 2. 452 8964 972 6 GH=
JD REF B.8 dBm ATTEN 18 dB —~13.78 dBm
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CENTER 2. 452_085 P22. GH= o L . _SPAN 1288 H=
RES BW-8. MH= __ __ NMBW 3 MH= SWP 28.8 msec
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MKR 2. 452 965 882 @ GH=

Jﬁ REF —-28. 8 dBm ATTEN 18 dB —33. 38 dBm
1 dB/

MARKER |
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~53, 38 dBm R
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CENTER 2. 452 965 @28 .GH=.. .. SPAN 184 H=
RES BW 1 kHz ... __. .NBW B .MH=z= . _. . .. ._SWP 20.0 meac
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MKR 2. 448 758 B32 8 GH=
@Q REF 8.8 dBm ATTEN 18 dB —23. 38 dBm

18 dB/
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CENTER 2. 448 758 @8@ GH=z - . SPAN-18@__ H=.
RES BW 3 MHz=. _ ' VBW 3 MH= e BWP-PB. B_meec.
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MKR 2. 448 758 931 1 GH=

\.w\D REF —-28.2 JdBm ATTEN 1@ dB —-351. 10 dBm
18 dB/

MARKER
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~-51,1@ dBm \/
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CENTER 2. 448 758 888._GH= __. __ — SPAN 128._.. H=
RES BW 1 kH=z .. __..VMBW B MH=. ... .. .. __ _SWP 28. B. . meac
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APPENDIX C

Kenmore #2
14 3/4"x 10 1/4"
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FIG. C-1 thru C-3

3 plots

FIG. C-4 thru C-9
6 plots

FIG. C-10 and C-11
2 plots

FIG. C-12 and C-13
2 plot

FIG. C-14 thru C-15
2 plots

FIG. C-16 thru C-19

2440

RES BW= 300KHz
VBW= 3MHZ

2444.465 2444.965

RES BW= 100KHz
VBW= 3MHZ

2444.90 244495

RES BW= 30Hz
VBW= 3MHZ

2444.91045
244491545

RES BW= 10Hz
VBW= 3MHZ

RES BW= 300KHz
VBW= 3MHZ

2459.0 2459.5

RES BW= 100KHz
VBW= 3MHZ

2459.1225 2459.1725

RES BW= 30Hz
VBW= 3MHZ

2459.13880
2459.14380

RES BW= 10Hz
VBW= 3MHZ

23190 2490 2390 2490
RES BW= 1KHz RES BW= 3MHz
VBW= 3MHZ VBW= 3MHZ
2445 2455 2460 2465 2470

RES BW= 300KHz
VBW= 3MHZ

4 plots

CENTER= 2.444914600GHz

CENTER=2.459141380GHz

CENTER=2.459141380GHz

CENTER= 2.444914600GHz
RES BW= 10Hz RES BW= 3MHz RES BW= 10Hz RES BW= 3MHz
VBW= 3MHz SPAN= OHz VBW= 3MHz SPAN= OHz VBW= 3MHz SPAN= 0Hz VBW= 3MHz SPAN= OHz
LINEAR SWP=200mS LINEAR SWP=20mS LINEAR SWP=200mS| |LINEAR SWP=20mS
14 3/4"Wx 10 1/4" H

FIGURE C.0
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@Q REF &T& dBm ATTEN 18 dB

18 dB/

MKR 2. 457 9 GH=
—22. 18 dBm

| '

START 2.388 GH=

RES BW 3 MHz. . NBW B._MH=

STOP-2. 498_GH=
BWP 280. B._msec
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MKR 2. 447 B8 GH=

F REF ©.08 dBm ATTEN 18 dB —40. 58 dBm
18 dB/

MARKER

2. 447 O |GH=

—4004 38 dBm

———

b

START 2.398 GH= i
RES BW {1 _kH

BTOP 2. 498 _GH=

Z .

VBW B MH=

SWP 388 .

saec
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P

18 dB/

START 2. 430 Q._GH=

REF

B. 8 dBm

ATTEN 18 dB

MKR 2. 453 28 GH=

~37.808 dBm

|
|
i

,Rf.f_a.

Ll i

I

RES BW

BTOP 2. 480 BQ._GH=

zmr |TA\T—N

NVBW~3B_MH=
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MKR 2. 444 715 GH=

JD REF B. 8 dBm ATTEN 18 dB —44. 88 4dBm
1 dB/
MARKER
2. 444 715 GH
—44]) 80 Bm
1 ; 1 ; _; | ,
i .__..____
i~
START 2. 449 BB GH= . BTOP-_2. 445 BP._GH=
RES BW 3B8.__H=___ __NBW B_MH= BWP _150.__ sec
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18 dB/

REF

8.0 dBm ATTEN 18 dB

MKR 2. 445 @78 GH=
—47.88 dBm

MARKER

2. 445 B0 GH
—47] 8080 dBm

___ ___ T

(i

|

_ [AAL) ;

d

START 2. 445 B2 GH=

RES BW EENLMINPIIfizmi/mFZIN‘

STAOR-P. 458 P8._GH=

BWP 150.__sec
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MKR 2. 451 575 GH=
JD REF @.8 dBm ATTEN 18 dB —45. 78 dBm

18 dB/

MARKER
2. 4951 575 GH=
—434 78 dBm

a i LI i

i
START 2.458 BQ2. . GH= BTOP 2. 455 @B._GH=

RES BW 3BB.__H=__.____NVBW B _MH=. _ . . BWP 150.._ sec
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MKR 2. 458 2208 GH=

Fa REF 8.8 dBm ATTEN 1@ dB —44.20 dBm
18 dB/

MARKER

2. 499 NMS GH=

—44] 20 JBm

1 TORY
L

;
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h

START 2. 455 BA. GH=
RES BW wQNIlINIf[ffzmi,leIN

BTOP 2. 4680_PB_GH=
_ . BWP 158._._sec
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JD REF B. 8 dBm ATTEN 18 dB —45. 880 dBm
16 dB/
MARKER
2. 460 B48 GH=
—45] 80 dBm
H | -n 4 _ _ =

MKR 2. 460 848 GH=

|

START 2. 4680 Q@B_GH=

RES BW 320.__H=z ______ NBW-8_MH=

BTOP 2. 465 QGB._GH=

SWP 150.

- sec
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MKR 2. 465 560 GH=
QD REF 8.8 dBm ATTEN 18 dB —46. S8 dBm

18 4dB/

MARKER
2. 465 5680 GH=
—46] 98 dBm

e

START 2. 465 B0._GH= . BTOP 2. 478_P8 GH=
RES BW 3BB.__H=_______NVBW -B_MH= — S8WP 158. _sec
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JD REF 8.8 dBm ATTEN 18 dB -55. 38 dBm
18 dB/

MARKER

2. 444 925 GH=

—3554 38 4Bm

_ ) _ [
I LU i T | T I
| (P

CENTER 2. 444 715 GH= BPAN 300_kH=

RES BW 188 Hz=z _. _VBW-8B_MH=. —BWR_158.. sec.

MKR 2. 444 925 @ GH=




doat Yo Cup of M srgmal 1/3 Cupavontey

N O A «s\r\”ﬁg

< 7
Xﬁ.ﬁi.c@ﬁ X

1900 W3
AHSOMNZ

mr,&\iﬁ 5-10
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2. 458 147 S GH=

JU REF 8.8 dBm ATTEN 10 dB ~53. 28 dBm
18 dB/

MARKER

2. 458 14 S |[GH=

—534 28 dBm

_ | ] — 3 —
N
CENTER 2. 458 250 GH= , SPAN 300 _kH=
RES BW 180.._ H=. .. _NBW B_MH= ZWP-150._._ sec
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MKR

2. 444 912 95 GH=

ho REF_ 2.8 dBm ATTEN 12 dB ~60. 58 dBm
18 dB/

MARIKER
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—60J 58 dBm
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CENTER 2. 444 8925 8 GH=
RES BW 3@
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BRAN -Z0. B_kH=

VBW-8 MH=.

SWR- 15D _ sec.
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18 dB/

REF

8.8 dBm

ATTEN 18 dB

MKR 2. 458 141 38 GH=
—60. 48 dBm

MARKER

2. 459 141 3d
~-60) 480 dBm

GH=

L

CENTER 2.4589 147 S5 GH=

RES BW 38
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BPAN 302. B_kH=

BWP. 1582 _. sac
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2. 444 Q14 680 GH=

fp REF_2.8 oBm ATTEN 18 dB ~-72. 1@ dBm
18 dB/

MARKER
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L.

CENTER 2. 444 912 95 GH=
RES BW 18 H=

. BRAN 5. 88_kH=

BWP 158__sac
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MKR 2. 458 141 388 GH=

AQD REF 8.8 dBm ATTEN 18 dB —-72. 68 dBm
18 dB/

MARIKER

2. 459 141 388 GH

—-72]/ 68 dBm

a2

CENTER 2.459 141 38 GH=
RES BW 18 H= _

SPAN 5. 88_kH=

_NBW B _MH=.

BWP_ 158 __ sac
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LINEAR

REF 18.8

ATTEN 18 dB

MKR 56. 680 meec
S. 64 v

MARKER

SB. BB msgec
S. B4 WV
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/
i/[\ ke
CENTER 2. 444 914 6880 GH= SPAN B_. H=
RES BW 1@ H= vBW B. . MH=_ SWR_ P88 _mesac.
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MKR 3. 288 meec
@D REF 18.8 mV ATTEN 18 dB 8. 85 mV

A

LINEAR

Irbﬂublpb&

CENTER 2. 444 914 688 GH= S TTTTTSRAN 2. e
RES BW 3 MH= _.. __ NBW-B_MH= SWR_20. B_msac.




-

Honrpw *2
1900 0)
450 Mz

M;,@?ﬁs 5-17



2z
LINEAR

CENTER 2.4538 141 380 GH=

REF 12.8

ATTEN 18 dB

MKR B68. B0 meec
8. 47 W

MARHK
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RES BW 1@
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BPAN B__ H=

_VBW B _MH=.

BWP_ P88 _mseac
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