Must-Knows before using an RF detector

Cell phone detector is a device for detecting if
there is a radio signal transmitted to a base
station from a cell phone in the vicinity.

Cell phone signal propagation is not as straightforward as
people think. Itis notas idealas 1 + 1 = 2. We need to be
familiar with some basic RF properties to operate a cell phone
detector properly.



* At the same location (a distance from a cell phone), received
signal strength can vary with respect to time.

* At the same time, received signal changes with respect to
Distance.

On average(over tens of seconds):

* At outdoor area, doubling the distance will attenuate the
signal strength by 6dB. In other word, the strength
will be reduced down to only V..

* In indoor area, doubling the distance will attenuate the
signal strength by 4.5dB; i.e., reduced down to 1/3
of the strength.



In Radio Frequency (RF) world, Signal Strength is usually expressed
by dBm, in order to cover a gigantic variation range.

Signal Strength:

dBm mW(mini-Watts)
20 100
10 10
3 2
0 1
-3 0.5
-10 0.1
-20 0.01
-30 0.001
-40 0.0001
-50 0.00001
-60 0.000001
-70 0.0000001

Using dBm can save many zeros and is more align with our nature world.



Generally speaking, cell phone should receive a signal strength from a
base station at about -85 dBm, or 0.0000000038 mW.

The cell phone, on the other hand, will transmit signal with a strength

strong enough to be captured by a base station at about -85dBm too.

In summary:

On average (over several tens of seconds):

* At outdoor area, every doubling of a distance
reduces the signal strength by about 6dB.

* In indoor space, every doubling of distance
reduces the signal strength by about 4.5dB.

The signal transmitted from a cell phone will reduce from
about 20dBm to -50 or -60 dBm at 10 or 20 meters away.
In other words, it reduces to only 1 millionth of the
original strength.



* At the same moment, the received signal reduces with respect
to distance but not following a smooth curve.

N Note: In many locations, signal may disappear.

Received Signal Strength

Distance from transmitter



Received Signal Strength

At the same location, the received signal strength may
varies with respect to time.

Note: At certain time, signal may disappear.

Time



These variations are all caused by reflections. Reflections can
either enhance or cancel the received signal. It also is frequency
dependent.

Base station

In large cities, these phenomena will be more serious.



herefore, it can create a situation that at certain time,

or at certain location, if people are nearby or not,
the detector can not detect a signal transmitted from

a cell phone happens to transmitted at the frequency that
has serious cancellation. Cell phone detector can not
function properly under this condition.

Not detectable

%
o%

0%

XX
%
XX
%%
XX
5
5
8
XXX
S

RIEX
Soeatele
2R
XS
KKK
S
RS
QR
RS
3555
Itee%
R
0
55
50555

0%
55
25
55
3
0
35
29563
KK

9%

RS
QL

2

o
S
293%
oo
’.’

K
3%
K
RS
%0208
e
%!
%%
5
5
S

kS
&

o
o9
2

S,
e
SoSatatotetet
SR,
Seosasetst
SRS
(%9
%
a0 e
KR
X RK X
S
0.0

XX
XX
KRS

o)
%

%

IRRRIBIB%

2
o2
058
X
e

S
oo
%%
&L
%%
XK

o5

XX
%

00 %%
3

XL
RRL
XX
S0os
o2
ool

S
3
%0
0o
KK
KL
9%
Satooatel
5
<
o205

o
5
9
X
%
2
o
0950
%%
o
2
X

%
R

o2
XX

%93
5
5
%%
oo
o369
Q55
S5
o0%
oo
s
98
d0%

09
<
o2

XX
355
S5
55

0’0

0%
<%
<5
2%
Sosese

%
55
55
o3o%
o203
6%
9%,
5%
255
255
095
0508
2

Signal

KK
9o
S
QK
SRRREK
20008
90
RS

58S
o098

%
s
095S
%
o

%S

SR
Sasoses
255
R
o,
2

XK
R
S950%e%s

S

%%

o

XX
XXX

XXX
S

%
10
Ko%e
%
ot
fo%ats
2059588
R3S
1%

[

[

[

[

o K
o
o
<

<

%
o

<

%

2R

XX
5
SO0
XXX
o
55
o0
]
XX
o

<X
XX
%S
XX
%S
<X
25

0%

%S

2

S tatatetotetel
ooteres
255
%

XX

55
odedetotel
SRR
ST

X KK

ool

X KK

XXX
0.000

%5

095!

355

5

X

%

X
S9o%e%e?

AR

o%
<RE

5
XX
XX
XX
<

%
o%
%
o%%
KX

oS

o

0%

0%
Sososesatotesetete

XX
oS0 %%%
%%
Soss
o20%

oo
2950%
oot
Satoses
X8

Frequency

XX
5

%%
o%e%%
s

%S

o
oS

o093

98

‘¢ XS
55

55

o

%

2
b9%es

3

<5
0K
20205

&%
5
5

XX

%

Satosatotet
%
o0oes

%
S0%es
o

XX
5
.0

RS
QS
R

25
2

oo
&
R



In addition, cell phone antenna is somewhat directional.

The user usually is not stationary, signal transmitted toward
the detector can therefore varies to a degree that can cause
trouble for detector to detect.

With all these understandings, users should
expect to experience certain degree of
difficulties in using a cell phone detector!

It requires lots of practice to become a master.



Before

Setting Up a Cell Phone Detector

Understand RF Noise Level



We are in a Noisy World! Speaking at the same loudness,

we barely can hear conversation from the person in front

of us in a restaurant, or in a subway station. However, we can
hear people's murmuring from a far distance in suburb.

This is because the sound noise level in a subway station
is much higher than in the suburb.

A
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Similarly, Our World is also contaminated by
Radio Frequency emissions. RF Noise is everywhere.

The degree of contamination varies with respect to time,
location, and frequency.

City is more serious then Suburb.
Factory is worse than school.
Living room is worse than bathroom.

Office is more serious than farm house.

Our cell phone detector can only capture
the signal above the noise floor.

In cellphone frequency bands, the noise level are strongly
related to the distribution of base stations.



At the same location, the power transmitted from a
cell phone is dependent with the location of the base stations.
To reach a farther base station, it will need higher power.
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Sensitivity means the lowest signal level can be
detected (distinguishable from Noise)
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Noise Cell Phone detector in operation....

When Noise is high, detector can not tell if there is cell phone signals,
but the alarm will be on continuously.

signal can be captured easily.

\// When noise is low, cell phone

Cell phone signal
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150, the weakest cell phone signal can be captured
is limited by each frequency band's noise level.

The weakest signal cab be detected

Facing the back of the user facing the frond side of the user




The optimized sensitivity is band dependent.
It needs to be tuned individually.

Note: Noise levels are also location dependent.

1. Sensitivity too low

2.Sensitivity is optimized

3. Sensitivity is too high, alarm goes off continuously




Over -All Sensitivity Adjustment

After sensitivity of each frequency band is optimized, we can use device
control buttons or remote connection to adjust the over all sensitivity.
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Summary:
1. User needs to have the basic understanding.

2. Detectable distance is location and frequency
band dependent (Noise level).

3. It requires patience to optimize the system.

4. After tuning each band, over all sensitivity can
be adjusted remotely.

5. Maximum detection distance has no absolute
Value. It is affected by the cell phone user
and the location of base station.

6. The farther from the base station,
the longer is the detection distance.
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