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ABSTRACT 

• 
Evaluations were performed on nine commercially available inexpensive microwave survey 
instruments: (I) the Micromate, (2) The Guard-Rod, (3) the Interceptor and the Microscan, 
(4) the Micro-Techtive, (5) the Micrometer, (6) the Microwave Meter, (7) the Micronta, 
(8) the Micro-Check, and (9) the Seeker. Test para111eter results including calibration checks, 
polarization ellipticity, amplitude modulation (AM) response, and overload sensitivity are 
presented . 

INTRODUCTION 
In accordance with the Radiation Control for Health and Safety Act of I 968, the Center for 

Devices and Radiological Health (NCDRH) is responsible for the development and assessment 
of methods for measuring radiation (including radiofrequency radiation) from electronic products. 
Evaluations of the precision instruments required for regulatory measurements have been reported 
previously [ 1]. The recent commercial availability of several simpler, less expensive, and less precise 
instruments to detect and measure the RF energy from microwave ovens has generated considerable 
interest from microwave oven repair shops and consumers. While the possibility of reliable readings 
from such devices is clearly a potential benefit, the possibility of unreliable readings presents several 
potential problems. If the readings are erroneously low, the instruments might fail to identify a hazard; 
if the readings are erroneously high, the consumer may incur the expense of an unnecessary service 
call by repair personnel. Of course, such low cost devices cannot be expected to make precise 
measurements of microwave oven leakage, but a reasonable indication (within ±50%) of safe/unsafe 
leakage should be expected. In this paper we describe the results of CDRH laboratory evaluations of 
nine of these instruments. 

MEASUREMENTS 
To assess the usefulness and reliability of each of the instruments, we evaluated several test 

parameters. 

Spacer Accuracy 
Accurate spacing of the survey instrument from the microwave oven is important in producing 

reliable and repeatable readings with a minimum of disturbance of the leakage fields. Spacings of the 
detector from the oven surface at other than the 5-cm distance stated in the Performance Standard for 
Microwave Ovens (P.L. 90-602, CFR 1030. 10) is certainly possible. This performance standard was 
promulgated to assure that microwave ovens, sold in the U.S., do not leak microwave radiation above 
5 mW /cm2 measured at 5 cm from the oven surface. However, where the instrument's spacer is other 
than 5 cm, uncertainties in comparing that instrument's readings to those obtained at the 5-cm distance 
required by the Microwave Oven Performance Standard complicate the results. Our test measurements 
were made at the distance specified in the instruction sheet_ supplied by the manufacturer. Calculations 
were made of what leakage existed at the 5-cm distance. A comparison with the values obtained by 
the accepted 'standard' test methods was then made. Moreover, the lack of a reproducible spacing can 
lead to unrepeatable readings. Most of the instruments incorporate a plastic structure of some config
uration to achieve a reliable spacing, while others rely on the user to hold the instrument at a certain 
distance. However, two of the instruments tested were designed with much smaller than 5-cm 
oven-to-detector spacings. The length of the spacers was measured with a ruler from the external 
surface of the instrument to the 'apparent effective center' of the detector. (It should be noted that in 
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front of a standard ( I. 5 mm by 5 cm) slot radiator the microwave intensity doubles when the 
measurements are made at a distance of about 3.5 cm. The standard slot radiator referred to above is 
used to model an oven leak [I].) 

Calibration Check 

The 'calibration', or 'warning' threshold, of each instrument is associated with a single indication 
point: the 'safe/danger' zone transition on the meter face for the Micromate, Guard-Rod, Micro ~ 
Meter, Microwave Meter (MM-10), and Micronta devices, and the yellow/red transition for the 
Seeker; the diode-lighting level for the Interceptor, Microscan, and Micro-Techtive devices; and the 
liquid crystal color change for the Micro-Check device. The power density levels at which each t 
instrument exhibited the safe/danger, diode lighting, or color change, transition point were recorded. 
The accuracy of the calibration points was checked 5 cm from a standard microwave leak (slot 
radiator). The standard leak slot radiator was previously calibrated with precision reference microwave 
survey meters [2, 3]. These reference meters had previously been checked for performance character
istics against a nonperturbing miniature probe [ 4], and the NCDRH precision microwave power 
density calibration facility. All calibration check tests were performed using continuous-wave micro
wave radiation, with the instruments oriented according to the manufacturers' instructions. Thus, 
calibration checks for the Micro-Techtive, Seeker, and Micro-Check (where the detector-to-oven 
spacing is not 5 cm) are presented in Table I in terms of the equivalent plane-wave power density at 
5 cm from our reference source. It should be noted that this calibration check may also be affected 
by scattering of RF energy between the probe and oven surface, but we have not attempted to quantify 
this error. 

Polarization Ellipticity 

The sensitivity of each instrument's reading to the microwave field polarization orientation was 
evaluated. This was done by rotating the instrument 90° (around the axis of the handle) with respect 
to the electric field vector, and noting changes in its warning threshold (calibration). All instruments 
are supplied with orientation instructions which illustrate the intended orientation with respect to an 
oven door. Our results are expressed as the new threshold when the units are rotated, and as variations 
in sensitivity. It should be noted that random polarization orientations can be encountered near the 
comer of an oven door, or in the event of leakage of RF energy through a door screen. If the field, 
at a point, is equally divided between orthogonal components, even a thorough survey could result in 
half the field being multiplied by the cross-polarization error. Consequently, in computing the total 
instrument error, we have used a range of O (for the case in which no undetected cross-polarized 
components of the field are present) to one-half the total cross-polarization error (in the case in which 
half the field may be cross-polarized, thus half the total leakage field may go undetected.) 

AM Response 

Because oven emissions often carry considerable amplitude-modulation (AM}, each instrument 
was checked for modulation response. The test evaluated any changes in instrument response when 
a continuous-wave (CW) microwave field was replaced with an amplitude modulated microwave field 
having a 5: I peak-to-average ratio, where both fields have the same average power density. (Labora-
tmy measurements have suggested that typical leakage from microwave ovens is characterized by a 
peak-to-average ratio of 5: 1 or less [l].) Our results are expressed as the instrument threshold with 1 
AM, and as the difference in response to the modulated field, compared with the continuous wave 
field. 

Overload Sensitivity 

Our last test was designed to determine the effect of exposing the survey instruments to a 
relatively intense microwave field (70 mW /cm2

) for a few seconds, which simulates a potentially 
hazardous oven leak. After exposing the instrument to such a field, we rechecked its warning threshold 
for any change from its initial calibration. The test was intended to assess the reliability of the 
instrument in case .significant Jeaks were encountered in actual use. This is important since most of 
the instruments tested do not provide any clear means of determining the operating condition of their 
detectors. Thus, if detector damage occurred, the operator would probably be unaware of it, and might 
continue to use an inoperative instrument. 
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Figure I Instruments tested: (A) Micromate, (B) Guard-Rod, (C) Microwave 
Meter, (D) Micro Meter, (E) Seeker, (F) Micronta. 

INSTRUMENTS AND TEST RESULTS 

121 

We have chosen nine instruments of recent design for our testing, all of which have been widely 
advertised. These instruments range in price from $10 to $50. We have not attempted a comprehensive 
evaluation of all such instruments, but these may serve a:s a reasonable sampling. The instruments 

tested were: 
(I) the Micromate (Princeton Microwave & Testing, Inc., 633 Prospect Avenue, Princeton, 

New Jersey 08540); 
(2) the Guard-Rod (Tanray Associates, Inc., P.O. Box 99, Elberon, New Jersey 07740); 
(3) two Australian· instruments which are very similar in design, the Interceptor (Electrobits, 

Pty., Ltd., P.O. Box 232, Clayton, Victoria, Australia 3168) and the Microscan (Birene 
Medical Supp,lies, Pty, Ltd., 29 Whiting Street, Artarmon, N.S.W. 2064); 

(4) the Micro-Techtive, formerly the Andar, (Microwave Radiation Detector Corp., 3828 
Ironwood Pl, Landover, Maryland 20785); 

(5) the Micro Meter (Electro Systems, Inc., 2224 Seventh Ave., Rockford, lllinois 61108); 
(6) the Microwave Meter model MM-IO (Environmental Concepts, Inc., 710 Northwest 57th 

St., Ft. Lauderdale, Florida 33309); 
(7) the Micronta (catalog number 22-2001, Radio Shack, a Division of Tandy Corp., Ft. Worth, 

Texas, 76102); 
(8) the Micro-Check (Micro-Check Industries Ltd., Edmonton, Alberta, Canada); 
(9) the Seeker (Integrated Electronics Corp., 2038 Congressional Dr., St. Louis, Missouri, 

63141). 
With the exception of the Micro-Check, which utilizes liquid crystals, each of these instruments 
employs diode detectors. All of the instruments tested and reported on in this report are portable and 

" light-weight. All are encased in plastic. 
Figure l illustrates the instruments we tested that incorporate an analog meter of some type. 

Generally, the meter is graduated into safe and unsafe regions, usually indicated by green and red, 
respectively. We checked the calibration at the transition between the color regions. Additionally, 
some of these devices have a simple circuit to process the detected radiation. Detailed descriptions 
of each of the instruments and their test results are given below. Test results are summarized in 
Table I. 

Micromate 

The Micromate (Fig. la) employs a single diode-dipole combination, and an electronic pro
ce~sing circuit. This is the only one of the units tested that requires a battery for operation. The battery 
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Table I Test results: effects on instrument sensitivity 

Instrument 

Micromate 

Guard-Rod 
End surface 
Back surface 

Interceptor 

Microscan 

Micro-Techtive 

Micro Meter 

Microwave Meter 
(MM-10) 

Micronta 

Micro-Check 

Seeker 
Version I 

Version 2 

EPWPD* 
at 'warning' threshold 

1.9 mW/cm2 

5 mW/cm2 

37 mW /cm2 

3.6 mW/cm2 

4.4 mW /cm2 

8.5 to 14.7 mW/cm2 

at 4 inches 

2.1 mW/cm2 

1.7 to 2.1 mW/cm2 

9.2 mW/cm2 

1.8 to 2.5 mW /cm2 

19 to 50 mW /cm 2 

4 mW/cm2 

*Equivalent plane wave power density. 
tPeak detectors. 
+Linearly polarized. 

Threshold with A.M. Polarization threshold at 90° 
(% sensitivity change) (% sensitivity change) 

0.9 mW/cm2 (+ 119%) 0.6 mW/cm2 (+216%) 

14 mW/cm 2 (-64.5%) 2.5 mW/cm2 (+100%) 
47 mW/cm2 (-20%) 27 mW/cm" (+64%) 

0.7 mW/cm2 (+500%)t -oo:j: 

0.9 mW/cm2 (+500%)t -oo:j: 

2 to 3.7 mW/cm2 
- 00:j: to 2.3 to 4 mW /cm 2 

(+400%) (+363%) 

2.2 mW/cm2 (-2.2%) 8.5 mW/cm2 (-76%) 

3.4 to 6.2 mW /cm 2 -oo:j: 
(-50 to -60%) 

16.7 mW/cm2 (-258%) I mW/cm2 (+791%) 
no change 12 to 12.2 mW /cm2 

(-8010 -86%) 

45 to 92 mW /cm2 14 to 25 mW /cm2 

(-46 to -58%) ( - 25 to - I 00%) 
8.8 mW /cm2 (-60%) 27 mW/cm2 (-86%) 

used is a conventional 9-V type, and the instrument includes a battery-test circuit. The instrument is 
operated by pressing an 'oven-test' button. The spacer was found to be 5 cm in length from the external 
surface to the apparent effective location of the detector. After being exposed to 70 mW /cm2 for a few 
seconds, the Micromate's sensitivity was decreased by 37%, the result of apparent overload damage. 
Depending upon the oven modulation and leak location, the tests show (Table 1) that the Micromate 
will yield a warning reading at levels from 0.6 to 1.9 mW/cm2 when the effects of modulation 
sensitivity and polarization ellipticity are considered. This instrument may yield warning readings even 
when the oven emission being measured lies within the limit of the U.S. standard for new ovens and 
well within the limit for ovens in use. Its apparent susceptibility to overload damage, however, could 
decrease its sensitivity with no clue to the user as to what had happened. 

Guard-Rod 

" 

( . 

The Guard-Rod (Fig. lb) employs two diodes with orthogonal loop-like antennas. The diode 
outputs are read by a resistor-shunted analog meter. This meter is divided into two regions: black (safe) 
and red (unsafe). Like most of the instruments we tested, this unit employs no batteries, with the , 
readout meter driven by the power coupled from the radiation field being measured. According to the 
manufacturer's literature the device can perform a measurement through the end surface of the 
instrument, or through the back surface. Our measurements reveal that the spacing from each test l 
surface to the detector diodes is 5 cm, within ±0.3 cm. Results of the calibration check, A.M., and 
polarization tests are found in Table l. 

Given the same considerations and parameters as the other instruments, the tests show that the 
Guard-Rod will yield a warning reading at levels from 3. 7 to 47 mW /cm2, depending on which 
measurement surface is used. Thus, this instrument will sometimes yield warnings for oven emissions 
lying within applicable standards, and sometimes will fail to yield such warnings for emissions 10 
times the allowable levels. 

Microwave Meter 
The Microwave Meter model MM-10 (Fig. le) is similar to the Guard-Rod in that it drives a 
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resistor-shunted analog meter by coupling to the power from the radiation field being measured. And, 

like most of the other devices tested, the MM-10 has an effective spacer length of 5 cm. During the 

testing for the polarization ellipticity, the Microwave Meter's sensitivity was decreased substantially, 

indicating that this instrument is largely insensitive to cross-polarized fields. Further, damage was 

noted when the MM-10 units were tested for overload sensitivity. The test showed that the sensitivity 

decreased by 20 to 37% during and after the presence of an intense microwave field. 

Under the same oven survey circumstances as for the above devices, the Microwave Meter will 

indicate danger at leakage levels ranging from 1.7 to 2.1 mW/cm2 to as high as 2.5 to 4 mW/cm2 

~ (depending on the unit). Fields which are cross-polarized to the instrument's antenna will require an 

increase of the microwave oven emission intensity for the danger indication. Indeed, because the 

MM- IO is insensitive to cross-polarized fields, there is no apparent way for the user to detect certain 

; potentially hazardous oven emissions, or to discern such emissions from low level fields. In brief, this 

instrument can indicate danger in the presence of low power densities, while failing to yield warnings 

in the presence of high power densities. 

Micro Meter 
Like some cif the other devices tested, the microwave radiation field is detected by the Micro 

Meter (Fig. Id) using a dipole-diode combination, which is electrically connected to an analog meter 

at the end of this tube shaped instrument. 
The effective spacer length was measured and found to be 5 cm. However, the Micro Meter 

proved to be very sensitive to the way it was held, with readings changing from O to offscale in the 

red region in the presence of a constant radiation field level. Normally the Micro Meter's indication 

moved into the danger region at 2.1 mW /cm2
• Because of this phenomenon the user could find large 

variations in the readings depending on the positions of his fingers. In contrast, results of our A.M. 

response test indicate that the Micro Meter's change in sensitivity was small compared to that of the 

other instruments, decreasing by 2% when its calibration was checked in the A.M. field versus the 

non-A.M. field. Further, this device was unaffected by high intensity RF radiation exposure. 

It is clear from our tests that the way the Micro Meter is held will greatly affect the levels of oven 

leakage which result in warning indications. Given the same considerations of oven modulation and 

leak location as the other devices above, the Micro Meter will yield warnings for oven emission levels 

of2. I to 6.5 mW /cm2
• These levels do not take into account, however, the full effects of errors caused 

by the way the user holds the instrument. Thus, the Micro Meter may fail to indicate oven emissions 

far in excess of allowable levels, while at times producing warnings for oven emissions which lie 

within federal standards. 

Seeker 
A nearly circular antenna is employed in the Seeker (Fig. le) to couple the RF radiation field 

energy to a diode, and simple processing circuit, (no battery required) into an analog meter. This meter 

is graduated into 3 color regions: green (safe), yellow (caution), and red (unsafe). The entire scale is 

subdivided into 10 equal divisions, with the color regions as follows: green from O to 4 divisions 

(presumably mW /cm2, but not stated in instructions), yellow from 4 to a little over 6 divisions, and 

red from just above 6 to 10 divisions. Our tests were performed on two slightly different versions of 

the Seeker. The first version includes some microwave absorbing material to shield the meter, and the 

' antenna is glued inside the back half of the unit. The second version confuins no absorber, and the 

antenna is glued to the front half of the device on top of a small block of cork. In both versions the 

antenna is located in about the same position relative to the oven surface. Unlike the majority of the 

·., other devices we tested, the Seeker does not employ a 5-cm spacer. Instead the user is instructed to 

hold the instrument in contact with the oven surface, making an effective spacer length of less than 

I cm. 
It was difficult to determine the calibration point for the Seeker instruments, because the first 

versions (sold prior to September 1980) tended to load the radiation source rather heavily. Con

sequently, levels of 19 mW/cm2 to 50 mW/cm2 were required to move the meters into the danger 

region. On the other hand, the transition into the danger region on the meter occurred at 4 mW /cm2 

for the current (second) version of the Seeker. The Seeker's sensitivity to cross-polarized fields was 

different for the two versions tested, increasing 25% and 50% for the first version, and decreasing by 

86% for the second version. Information solicited from the manufacturer indicates that the second 
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. ---·----------~----------' 
Figure 2 Instruments tested: (A) Interceptor, (B) Microscan, 

(C) Micro-Techtive, (D) Micro-Check. 

version of this instrument has been sold since September 1980. However, it is not readily apparent to 
the operator which unit he is using. Both versions proved to be unaffected by the overload tests. 

Finally, the same considerations for oven surveys (linearity, etc.) show that the current version 
of the Seeker will indicate warnings at levels from 4 mW /cm2 to 40 mW /cm2

• Unfortunately, the first 
version of this instrument yielded warnings at levels of 17 to 38 mW/ cm2 to as high as 46 mW/ cm2 

to 93 mW /cm2 (depending upon the unit). Clearly this points to very large discrepancies from unit to 
unit, and version to version. Further, there is no apparent way for the user to distinguish between the 
two versions. Thus, instruments of the Seeker type may produce warnings at levels slightly below 
applicable standards, or fail to indicate warnings at levels more than 10 times the allowable levels. In 
the worst case, these instruments can fail to warn the user of potentially hazardous oven emissions. 

Micronta 

Unlike some of the other devices using a diode detector, in which the detector is soldered into 
the circuit, the Micronta (Fig. If) employs a removable diode, similar to the type used in coaxial 
detector mounts, in conjunction with a simple processing circuit (no battery) to drive an analog meter. 
Green and red are used to indicate the safe and unsafe meter regions, respectively, with the calibration 
point located between these regions. 

Our measurements reveal that the Micronta's sensitivity increases substantially when exposed to 
microwave fields (see Table I). This instrument also demonstrated a decrease in sensitivity, by 20%, 
due to overload damage. The Micronta does incorporate a 5-cm length spacer. 

Applying the modulation and cross-polarization considerations, the Micronta produces warning 
indications at levels of 5. I to 22 mW/ cm2

• It may be expected that this instrument will fail to yield 
warning readings for power densities in excess of allowable levels. In addition, decreases in sensi
tivity, due to its apparent susceptibility to overload damage, could occur with no clue to the Micronta ' 
user as to the damage. 

Interceptor/ Microscan ✓ 
Most of the instruments shown in Fig. 2 are similar to the above devices in that they employ a 

diode detector. The Interceptor instrument (Fig. 2a) uses a single dipole-diode combination. Like the 
Guard-Rod, it requires no external battery, receiving its power from the RF radiation field. This 
instrument's readout is a red light-emitting diode (LED). According to the manufacturer, the LED 
lights up at a predetermined RF radiation intensity. The Microscan (Fig. 2b) is similar to the Inter
ceptor. Both of these instruments have an effective spacer of 5-cm length. Further, our calibration 
check tests showed that both the Interceptor and Microscan instruments exhibited a hysteresis effect, 
staying lit until the power density had been reduced to about one-third of the threshold level required 
to turn it on. The Interceptor/Microscan design is, for practical purposes, completely insensitive to a 
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cross-polarized field. During the A.M. response testing it was found that the Interceptor /Microscan 
design responded to the peak pulse power density, not the average. Consequently, for the modulated 
test field, their sensitivity was increased by a factor of five. Lastly, while the initial calibration check 
levels of the Interceptor/Microscan devices were unaffected by the overload tests, the tests revealed 
that their warning lights extinguished at levels from 28 to 52 mW /cm2 depending on the instrument 
and the modulation. They remained extinguished at higher levels. There was no apparent damage to 
the devices, as they were subsequently found to light up at the same threshold levels as before. 

The general survey conditions used for our analysis show that the Interceptor/Microscan units 
, will light up at levels from as low as 0.7 mW /cm2 to 0.8 mW /cm2 (depending on the unit), or may 

require levels of 7 mW /cm2 to 9 mW /cm2
• At intensities of 28 to 52 mW /cm2 or higher, however, 

the warning LED does not light. This phenomenon could lead to a situation with these devices where 
\ 
, the LED will go on when approaching an oven leaking at high intensities and then go out as the device 

gets closer to the oven. If part of the field is cross-polarized, this threshold of extinction may be 
greater. In any case, there is no apparent way for the user to discern the presence of some potentially 
hazardous fields, and no way to distinguish such fields from very low-level fields. In summary, the 
Interceptor/Microscan instruments may light up at very low power densities, but fail to light at very 
high power densities. Clearly, this characteristic is extremely undesirable and potentially dangerous 
to a user relying on such a device. 

Micro-Techtive 
The circuit for the Micro-Techtive (Fig. 2c) is also similar to the Interceptor, using a dipole-diode 

combination for RF radiation detection, and is read out through an LED. But unlike the Interceptor 
design, the Micro-Techtive has no 5-cm spacer feature. Instead, the Micro-Techtive user is directed 
to hold the unit at 4 inches ( 10 cm) from the oven surface, which can lead to large uncertainties as 
described in the Spacer Accuracy section above. When held at 4 inches from the microwave radiation 
source the Micro-Techtive's LED lit up at 'true' power density levels at the 5-cm distance of 
8.5 mW /cm2 to 14 mW /cm2

, depending upon how the user's fingers were positioned on the unit. By 
the same token, sensitivity was increased by a factor of four for this device in an A.M. modulated field. 
The lone antenna of the Micro-Techtive is oriented at 45° to the nameplate of the instrument. 
Therefore, during rotation of this unit the antenna may be oriented perpendicular to the electric field 
of the radiation. Consequently, the Micro-Techtive failed to sense the presence of some cross
polarized fields, while its sensitivity was increased by 363% for other cross-polarized fields. The 
Micro-Techtive exhibited no sensitivity change after exposure to our high intensity RF field for the 
overload• test. 

The Micro-Techtive will light up at levels of 1 .4 to 30 mW /cm2, allowing for oven modulation 
and leak characteristics. It should be noted that th_e Micro-Techtive may completely fail to identify 
leakage fields in certain orientations; further, the above range of LED lighting levels will be larger if 
the measurements are not made at precisely 4 inches from an oven (as specified by the user in
structions). Therefore, the Micro-Techtive will sometimes light at oven leakage levels well within 
applicable standards, while not indicating leakage levels 6 times (or more) the allowable levels. 

Micro-Check 

The Micro-Check (Fig. 2d) is unlike any of the other devices we tested, because it uses a design 
with liquid crystal bars that change color in the presence of microwave radiation. These bars are made 
of a material designed to absorb energy, and change the temperature of a layer of liquid crystal. In 

i• tum, the liquid crystal layer changes color at a particular RF radiated power level which is prede
termined by the manufacturer. Also unique to the Micro-Check device is a test strip (separated from 
the detection crystals within the instrument) used for comparison to check the working condition of 
the liquid crystals of the readout (which are used to display the RF power density). The user places 
his thumb for 3 to 5 seconds on the test strip of liquid crystal material, then notes the change in color. 
If the proper color change occurs, then the user may proceed to take measurements with the instru
ment. Micro-Check users are instructed to hold the instrument in contact with the oven, thus making 
an effective spacer length of less than I cm. Our calibration check determined that the color change 
in the Micro-Check instruments occurred in the liquid crystals at the equivalent of 1.8 mW /cm2 and 
2.5 mW /cm2, as measured 5 cm from the oven with a precision survey oven instrument, for the two 
units tested. The other tests indicate that these devices are relatively sensitive to cross-polarized RF 
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fields, yet completely unaffected by an A.M. modulated RF field. Unfortunately, one of the Micro
Check units was damaged by the high level exposure, resulting in melted plastic and a brown tint to 
some of the liquid crystal material. In spite of the visible damage, both unit's sensitivity was 
unaffected by the overload test. 

When the standard test conditions of oven modulation and leak location were applied to the 
Micro-Check, our tests showed that crystal color changes, interpreted as warning levels, will occur 
at levels as low as 1.8 mW /cm2 (to 2.5 mW /cm2

) or as high as 7.6 mW /cm2 (depending on the unit). 
Because these instruments employ liquid crystals designed to change color as the temperature of the 
instrument's detection area changes, the sensitivity to emission levels changes as the room environ- , 
ment around the oven changes. This characteristic can lead to an even wider variation in the range of 
power density levels which indicate warning. Further, the separate test area on this unit may fail to · 
indicate the working condition of the actual radiation detecting area of the instrument. Clearly there ( 
is a potential for unreliable indications from the Micro-Check due to temperature change. A user of 
this device might be unable to distinguish potentially high oven emissions from levels at or below the 
allowable standards. 

CONCLUSIONS 

Based on our findings, it seems clear that the instruments tested cannot reliably distinguish 
(within ±50%) oven leakage levels that exceed the requirements of the Performance Standard for 
Microwave Ovens (CFR 1030.10, 5 mW /cm2 at 5 cm from the oven) from those that do not. People 
who wish to make exacting measurements involving regulatory matters will likely use the more 
expensive, more precise instruments. If, on the other hand, one wishes merely to detect gross 
microwave oven radiation leakage, then there are some instruments described in this report which 
might suffice. The data in the summary tables should facilitate an informed choice, based on the 
user's need. · 
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