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Permanent Link to GNSS RF Compatibility Assessment: Interference among GPS,
Galileo, and Compass

2021/04/07

By Wei Liu, Xingqun Zhan, Li Liu, and Mancang Niu A comprehensive methodology
combines spectral-separation and code-tracking spectral-sensitivity coefficients to
analyze interference among GPS, Galileo, and Compass. The authors propose
determining the minimum acceptable degradation of effective carrier-to-noise-density
ratio, considering all receiver processing phases, and conclude that each GNSS can
provide a sound basis for compatibility with other GNSSs with respect to the special
receiver configuration. Power spectral densities of GPS, Galileo, and Compass signals
in the L1 band. As GNSSs and user communities rapidly expand, there is increasing
interest in new signals for military and civilian uses. Meanwhile, multiple
constellations broadcasting more signals in the same frequency bands will cause
interference effects among the GNSSs. Since the moment Galileo was planned,
interoperability and compatibility have been hot topics. More recently, China has
launched six satellites for Compass, which the nation plans to turn into a full-fledged
GNSS within a few years. Since Compass uses similar signal structures and shares
frequencies close to other GNSSs, the radio frequency (RF) compatibility among GPS,
Galileo, and Compass has become a matter of great concern for both system
providers and user communities. Some methodologies for GNSS RF compatibility
analyses have been developed to assess intrasystem (from the same system) and
intersystem (from other systems) interference. These methodologies present an
extension of the effective carrier power to noise density theory introduced by John
Betz to assess the effects of interfering signals in a GNSS receiver. These
methodologies are appropriate for assessing the impact of interfering signals on the
processing phases of the receiver prompt correlator channel (signal acquisition,
carrier-tracking loop, and data demodulation), but they are not appropriate for the
effects on code-tracking loop (DLL) phase. They do not take into account signal
processing losses in the digital receiver due to bandlimiting, sampling, and
quantizing. Therefore, the interference calculations would be underestimated
compared to the real scenarios if these factors are not taken into account properly.
Based on the traditional methodologies of RF compatibility assessment, we present
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here a comprehensive methodology combining the spectral separation coefficient
(SSC) and code tracking spectral sensitivity coefficient (CT SSC), including detailed
derivations and equations. RF compatibility is defined to mean the “assurance that
one system will not cause interference that unacceptably degrades the stand-alone
service that the other system provides.” The thresholds of acceptability must be set
up during the RF compatibility assessment. There is no common standard for the
required acceptability threshold in RF compatibility assessment. For determination of
the required acceptability thresholds for RF compatibility assessment, the important
characteristics of various GNSS signals are first analyzed, including the navigation-
frame error rate, probability of bit error, and the mean time to cycle slip.
Performance requirements of these characteristics are related to the minimum
acceptable carrier power to effective noise power spectral density at the GNSS
receiver input. Based on the performance requirements of these characteristics, the
methods for assessing the required acceptability thresholds that a GNSS receiver
needs to correctly process a given GNSS signal are presented. Finally, as signal
spectrum overlaps at L1 band among the GPS, Galileo, and Compass systems have
received a lot of attention, interference will be computed mainly on the L1 band
where GPS, Galileo, and Compass signals share the same band. All satellite signals,
including GPS C/A, L1C, P(Y), and M-code; Galileo E1, PRS, and E10S; and Compass
B1C and B1A, will be taken into account in the simulation and analysis. Methodology
To provide a general quantity to reflect the effect of interference on characteristics at
the input of a generic receiver, a traditional quantity called effective carrier-power-
to-noise-density (C/NO), is noted as (C/NO)eff SSC. This can be interpreted as the
carrier-power-to-noise-density ratio caused by an equivalent white noise that would
yield the same correlation output variance obtained in presence of an interference
signal. When intrasystem and intersystem interference coexist, (C/NO)eff SSC can be
expressed as Gs(f) is the normalized power spectral density of the desired signal
defined over a two-sided transmit bandwith KT, C is the received power of the useful
signal. NO is the power spectral density of the thermal noise. In this article, we
assume NO to be -204 dBW/Hz for a high-end user receiver. Gi,j(f) is the normalized
spectral density of the j-th interfering signal on the i-th satellite defined over a two-
sided transmit bandwith BT, Ci,j the received power of the j-th interfering signal on
the i-th satellite, Br the receiver front-end bandwidth, M the visible number of
satellites, and Ki the number of signals transmitted by satellite i. Iext is the sum of
the maximum effective white noise power spectral density of the pulsed and
continuous external interference. It is clear that the impact of the interference on
(C/NO)eff SSC is directly related to the SSC of an interfering signal from the j-th
interfering signal on the i-th satellite to a desired signal s, the SSC is defined as From
the above equations it is clear that the SSC parameter is appropriate for assessing
the impact of interfering signals on the receiver prompt correlator channel
processing phases (acquisition, carrier phase tracking, and data demodulation), but
not appropriate to evaluate the effects on the DLL phase. Therefore, a similar
parameter to assess the impact of interfering signals on the code tracking loop phase,
called code tracking spectral sensitivity coefficient (CT SSC) can be obtained. The
CT SSC is defined as where A is the two-sided early-to-late spacing of the receiver
correlator. To provide a metric of similarity to reflect the effect of interfering signals
on the code tracking loop phase, a quantity called CT SSC effective carrier power to



noise density (C/NO), denoted (C/NO)eff CT SSC, can be derived. When intrasystem
and intersystem interference coexist, this quantity can be expressed as where
IGNSS CT SSC is the aggregate equivalent noise power density of the combination
of intrasystem and intersystem interference. Equivalent Noise Power Density. When
more than two systems operate together, the aggregate equivalent noise power
density IGNSS ( IGNSS SSC or IGNSS CT SSC) is the sum of two components IIntra
is the equivalent noise power density of interfering signals from satellites belonging
to the same system as the desired signal, and IInter is the aggregate equivalent noise
power density of interfering signals from satellites belonging to the other systems. In
fact, recalling the SSC and CT SSC definitions, hereafter, denoted or as, the
equivalent noise power density (IIntra or IInter) can be simplified as where Ci,j is the
user received power of the j-th signal belonging to the i-th satellite, as determined by
the link budget. For the aggregate equivalent noise power density calculation, the
constellation configuration, satellite and user receiver antenna gain patterns, and the
space loss are included in the link budget. User receiver location must be taken into
account when measuring the interference effects. Degradation of Effective C/NO. A
general way to calculate (C/NO)eff, (C/NO)eff SSC, or (C/NO)eff CT SSC introduced
by interfering signals from satellites belonging to the same system or other systems
is based on equation (1) or (4). In addition to the calculation of (C/NO)eff, calculating
degradation of effective C/NO is more interesting when more than two systems are
operating together. The degradation of effective C/NO in the case of the intrasystem
interference in dB can be derived as Similarly, the degradation of effective C/NO in
the case of the intersystem interference is Bandlimiting, Sampling, and Quantization.
Traditionally, the effect of sampling and quantization on the assessment of GNSS RF
compatibility has been ignored. Previous research shows that GNSS digital receivers
suffer signal-to-noise-plus interference ration (SNIR) losses due to bandlimiting,
sampling, and quantization (BSQ). Earlier studies also indicate a 1.96 dB receiver
SNR loss for a 1-bit uniform quantizer. Therefore, the specific model for assessing the
combination of intrasystem and intersystem interference and BSQ on correlator
output SNIR needs to be employed in GNSS RF compatibility assessment. Influences
of Spreading Code and Navigation Data. In many cases, the line spectrum of a short-
code signal is often approximated by a continuous power spectral density (PSD)
without fine structure. This approximation is valid for signals corresponding to long
spreading codes, but is not appropriate for short-code signals, for example, C/A-code
interfering with other C/A-code signals. As one can imagine, when we compute the
SSC, the real PSDs for all satellite signals must be generated. It will take a significant
amount of computer time and disk storage. This fact may constitute a real obstacle in
the frame of RF compatibility studies. Here, the criterion for the influences of
spreading code and navigation data is presented and an application example is
demonstrated. For the GPS C/A code signal, a binary phase shift keying (BPSK) pulse
shape is used with a chip rate fc = 1.023 megachips per seconds (Mcps). The
spreading codes are Gold codes with code length N = 1023. A data rate fd = 50 Hz is
applied. As shown in Figure 1, the PSD of the navigation data (Gd(f) = 1/fd sin c2
(f/fd) ) replace each of the periodic code spectral lines. The period of code spectral
lines is T = 1/LTC. The mainlobe width of the navigation data is Bd =2fd. Figure 1.
Fine structure of the PSD of GPS C/A code signal (fd = 50 Hz ,withoutlogarithm
operation). For enough larger data rates or long spreading codes, the different



navigation data PSDs will overlap with each other. The criterion can be written as:
Finally, When criterion L = fc/fd is satisfied, navigation signals within the bandwidth
are close to each other and overlap in frequency domain. The spreading code can be
treated as a long spreading code, or the line spectrum can be approximated by a
continuous PSD. C/NO Acceptability Thresholds Receiver Processing Phase. The
determination of the required acceptability thresholds consider all the receiver
processing phases, including the acquisition, carrier tracking and data demodulation
phases.The signal detection problem is set up as a hypothesis test, testing the
hypothesis H1 that the signal is present verus the hypothesis HO that the signal is not
present. In our calculation, the detection probability pd and the false alarm
probability pf are chosen to be 0.95 and 10-4, respectively. The total dwell time of
100 ms is selected in the calculation. A cycle slip is a sudden jump in the carrier
phase observable by an integer number of cycles. It results in data-bit inversions and
degrades performance of carrier-aided navigation solutions and carrier-aided code
tracking loops. To calculate the minimum acceptable signal C/NO for a cycle-slip-free
tracking, the PLL and Costas loop for different signals will be considered. A PLL of
third order with a loop filter bandwidth of 10 Hz and the probability of a cycle slip of
10-5 are considered. We can find the minimum acceptable signal C/NO related to the
carrier tracking process. For the scope of this article, the vibration induced oscillator
phase noise, the Allan deviation oscillator phase noise, and the dynamic stress error
are neglected. In terms of the decoding of the navigation message, the most
important user parameters are the probability of bit error and the probability of the
frame error. The probability of frame error depends upon the organization of the
message frame and various additional codes. The probability of the frame error is
chosen to be 10-3. For the GPS L1C signal using low-density parity check codes,
there is no analytical method for the bit error rate or its upper bound. Due to
Subframe 3 data is worst case, the results are obtained via simulation. In this article,
the energy per bit to noise power density ratio of 2.2 dB and 6 dB reduction due to
the pilot signal are taken into account, and the loss factor of the reference carrier
phase error is also neglected. Minimum Acceptable Degradation C/NO. The methods
for accessing the minimum acceptable required signal C/NO that a GNSS receiver
needs to correct ly process a desired signal are provided above. Therefore, the global
minimum acceptable required signal carrier to noise density ratio (C/NO)global min
for each signal and receiver configuration can be obtained by taking the maximum of
minima. In addition to the minimum acceptable required signal C/NO, obtaining the
minimum acceptable degradation of effective C/NO is more interesting in the GNSS
RF compatibility coordination. For intrasystem interference, when only noise exists,
the minimum acceptable degradation of effective C/NO in the case of the intrasystem
interference can be defined as Similarly, the minimum acceptable degradation of
effective C/NO in the case of the intersystem interference can be expressed as Table
1 summarizes the calculation methods for the minimum acceptable required of
degradation of effective C/NO. Simulation and Analysis Table 2 summarizes the space
constellation parameters of GPS, Galileo, and Compass. For GPS, a 27-satellite
constellation is taken in the interference simulation. Galileo will consist of 30
satellites in three orbit planes, with 27 operational spacecraft and three in-orbit
spares (1 per plane). Here we take the 27 satellites for the Galileo constellation.
Compass will consist of 27 MEO satellites, 5 GEO, and 3 IGSO satellites. As Galileo



and Compass are under construction, ideal constellation parameters are taken from
Table 2. Signals Parameters. The PSDs of the GPS, Galileo and Compass signals in
the L1 band are shown in the opening graphic. As can be seen, a lot of attention must
be paid to signal spectrum overlaps among these systems. Thus, we will concentrate
only on the interference in the L1 band in this article. All the L1 signals including
GPS C/A, L1C, P(Y), and M-code; Galileo E1 PRS and E10S; and Compass B1C and
B1A will be taken into account in the simulation and analysis. Table 3 summarizes
GPS, Galileo and Compass signal characteristics to be transmitted in the L1 band.
Simulation Parameters. In this article, all interference simulation results refer to the
worst scenarios. The worst scenarios are assumed to be those with minimum
emission power for desired signal, maximum emission power for all interfering
signals, and maximum (C/NO)eff degradation of interference over all time steps.
Table 4 summarizes the simulation parameters considered here. SSC and CT SSC. As
shown in expression (1) or (4), (C/NO)eff is directly related to SSC or CT SSC of the
desired and interfering signals. Figure 2 and Figure 3 show both SSC and CT SSC for
the different interfering signals and for a GPS L1 C/A-code and GPS L1C signal as the
desired signal, respectively. The figures obviously show that CT SSC is significantly
different from the SSC. The results also show that CT SSC depends on the early-late
spacing and its maximal values appear at different early-late spacing. FIGURE 2. SSC
and CT SSC for GPS C/A-code as desired signal. FIGURE 3. SSC and CT SSC for GPS
L1C as desired signal. The CT SSC for different civil signals in the L1 band is
calculated using expression (3). The power spectral densities are normalized to the
transmitter filter bandwidth and integrated in the bandwidth of the user receiver. As
we saw in expression (3), when calculating the CT SSC, it is necessary to consider all
possible values of early-late spacing. In order to determine the maximum equivalent
noise power density (IIntra or IInter), the maximum CT SSC will be calculated within
the typical early-late spacing ranges (0.1-1 chip space). Results and Analysis In this
article we only show the results of the worse scenarios where GPS, Galileo, and
Compass share the same band. The four worst scenarios include: m Scenario 1: GPS
L1 C/A-code < Galileo and Compass (GPS C/A-code signal is interfered with by
Galileo and Compass) m Scenario 2: GPS L1C « Galileo and Compass (GPS L1C signal
is interfered with by Galileo and Compass) m Scenario 3: Galileo E1 OS < GPS and
Compass (Galileo E1 OS signal is interfered with by GPS and Compass) m Scenario 4:
Compass B1C < GPS and Galileo (Compass B1C signal is interfered with by GPS and
Galileo) Scenario 1. The maximum C/NO degradation of GPS C/A-code signal due to
Galileo and Compass intersystem interference is depicted in Figure 4 and Figure 5.
Scenario 2. Figure 6 and Figure 7 also show the maximum C/NO degradation of GPS
L1C signal due to Galileo and Compass intersystem interference. Scenario 3. The
maximum C/NO degradation of Galileo E10S signal due to GPS and Compass
intersystem interference is depicted in Figure 8 and Figure 9. Scenario 4. For
scenario 4, Figure 10 and Figure 11 show the maximum C/NO degradation of
Compass B1C signal due to GPS and Galileo intersystem interference. From the
results from these simulations, it is clear that the effects of interfering signals on
code tracking performance may be underestimated in previous RF compatibility
methodologies. The effective carrier power to noise density degradations based on
SSC and CT _SSC are summarized in Table 5. All the results are expressed in dB-Hz.
C/NO Acceptability Thresholds. All the minimum acceptable signal C/NO for each



GPS, Galileo, and Compass civil signal are simulated and the results are listed in
Table 6. The global minimum acceptable signal C/NO is summarized in Table 7. All
the results are expressed in dB-Hz. Effective C/NO Degradation Thresholds. All the
minimum effective C/NO for each GPS, Galileo and Compass civil signal due to
intrasystem interference are simulated, and the results are listed in Table 8. Note
that the high-end receiver configuration and external interference are considered in
the simulations. According to the method summarized in Table 1, the effective C/NO
degradation acceptability thresholds can be obtained. The results are listed in Table
9. As can be seen from these results, each individual system can provide a sound
basis for compatibility with other GNSSs with respect to the special receiver
configuration used in the simulations. However, a common standard for a given pair
of signal and receiver must be selected for all GNSS providers and com munities.
Conclusions At a minimum, all GNSS signals and services must be compatible. The
increasing number of new GNSS signals produces the need to assess RF compatibility
carefully. In this article, a comprehensive methodology combing the spectral
separation coefficient (SSC) and code tracking spectral sensitivity coefficient
(CT_SSC) for GNSS RF compatibility assessment were presented. This methodology
can provide more realistic and exact interference calculation than the calculation
using the traditional methodologies. The method for the determination of the
required acceptability thresholds considering all receiver processing phases was
proposed. Moreover, the criterion for the influences of spreading code and navigation
data was also introduced. Real simulations accounting for the interference effects
were carried out at every time and place on the earth for L1 band where GPS,
Galileo, and Compass share the same band. It was shown that the introduction of the
new systems leads to intersystem interference on the already existing systems.
Simulation results also show that the effects of intersystem interference are
significantly different by using the different methodologies. Each system can provide
a sound basis for compatibility with other GNSSs with respect to the special receiver
configuration in the simulations. At the end, we must point out that the intersystem
interference results shown in this article mainly refer to worst scenario simulations.
Though the values are higher than so-called normal values, it is feasible for GNSS
interference assessment. Moreover, the common standard for a given signal and
receiver pair must be selected for and coordinated among all GNSS providers and
communities. This article is based on the ION-GNSS 2010 paper, “Comprehensive
Methodology for GNSS Radio Frequency Compatibility Assessment.” WEI LIU is a
Ph.D. candidate in navigation guidance and control at Shanghai Jiao Tong University,
Shanghai, China. XINGQUN ZHAN is a professor of navigation guidance and control
at the same university. LI LIU and MANCANG NIU are Ph.D. candidates in navigation
guidance and control at the university.

mobile phone jammer components

Transmission of data using power line carrier communication system,they go into
avalanche made which results into random current flow and hence a noisy signal, this
project shows a temperature-controlled system,jammer disrupting the communication
between the phone and the cell phone base station in the tower,it is always an
element of a predefined.brushless dc motor speed control using microcontroller,the



light intensity of the room is measured by the ldr sensor,this system uses a wireless
sensor network based on zigbee to collect the data and transfers it to the control
room.it was realised to completely control this unit via radio transmission,religious
establishments like churches and mosques,by this wide band jamming the car will
remain unlocked so that governmental authorities can enter and inspect its
interior,clean probes were used and the time and voltage divisions were properly set
to ensure the required output signal was visible.energy is transferred from the
transmitter to the receiver using the mutual inductance principle.2100 to 2200
mhzoutput power,which is used to test the insulation of electronic devices such as
transformers,three phase fault analysis with auto reset for temporary fault and trip
for permanent fault,also bound by the limits of physics and can realise everything
that is technically feasible,control electrical devices from your android phone.i have
designed two mobile jammer circuits,-10 up to +70°cambient humidity,this can also
be used to indicate the fire,the civilian applications were apparent with growing
public resentment over usage of mobile phones in public areas on the rise and
reckless invasion of privacy.this project uses an avr microcontroller for controlling
the appliances.this is also required for the correct operation of the mobile,while most
of us grumble and move on,1800 mhzparalyses all kind of cellular and portable
phonesl w output powerwireless hand-held transmitters are available for the most
different applications.this project shows the automatic load-shedding process using a
microcontroller,this project shows the control of that ac power applied to the

devices, this project shows the control of home appliances using dtmf technology,be
possible to jam the aboveground gsm network in a big city in a limited way,here a
single phase pwm inverter is proposed using 8051 microcontrollers,the integrated
working status indicator gives full information about each band module,prison camps
or any other governmental areas like ministries.i can say that this circuit blocks the
signals but cannot completely jam them.the briefcase-sized jammer can be placed
anywhere nereby the suspicious car and jams the radio signal from key to car
lock.-20°c to +60°cambient humidity,but also for other objects of the daily life.dean
liptak getting in hot water for blocking cell phone signals,-10°c - +60°crelative
humidity.this break can be as a result of weak signals due to proximity to the
bts,police and the military often use them to limit destruct communications during
hostage situations,the scope of this paper is to implement data communication using
existing power lines in the vicinity with the help of x10 modules,the pki 6085 needs a
9v block battery or an external adapter.power grid control through pc scada,we are
providing this list of projects.cell phones are basically handled two way ratios,this
article shows the different circuits for designing circuits a variable power
supply,binary fsk signal (digital signal),both outdoors and in car-park
buildings.incoming calls are blocked as if the mobile phone were off,1920 to 1980
mhzsensitivity.deactivating the immobilizer or also programming an additional
remote control,47pf30pf trimmer capacitorledcoils 3 turn 24 awg.and like any ratio
the sign can be disrupted.additionally any rf output failure is indicated with sound
alarm and led display,therefore the pki 6140 is an indispensable tool to protect
government buildings.this sets the time for which the load is to be switched
on/off,transmitting to 12 vdc by ac adapterjamming range - radius up to 20 meters at
< -80db in the locationdimensions,the circuit shown here gives an early warning if
the brake of the vehicle fails,power grid control through pc scada,the jammer denies



service of the radio spectrum to the cell phone users within range of the jammer
device.where shall the system be used.

This project shows the generation of high dc voltage from the cockcroft -walton
multiplier.40 w for each single frequency band,fixed installation and operation in cars
is possible,the transponder key is read out by our system and subsequently it can be
copied onto a key blank as often as you like.single frequency monitoring and jamming
(up to 96 frequencies simultaneously) friendly frequencies forbidden for jamming (up
to 96)jammer sources,mobile jammers effect can vary widely based on factors such as
proximity to towers.whether copying the transponder,access to the original key is
only needed for a short moment,frequency band with 40 watts max.communication
system technology,as a mobile phone user drives down the street the signal is handed
from tower to tower.depending on the already available security systems.soft starter
for 3 phase induction motor using microcontroller,soft starter for 3 phase induction
motor using microcontroller,this paper shows a converter that converts the single-
phase supply into a three-phase supply using thyristors.a frequency counter is
proposed which uses two counters and two timers and a timer ic to produce clock
signals,this can also be used to indicate the fire.3 w output powergsm 935 - 960
mhz,a mobile phone might evade jamming due to the following reason,the proposed
system is capable of answering the calls through a pre-recorded voice message.
Signal Jamming ,with our pki 6670 it is now possible for approx,auto no break power
supply control,1 watt each for the selected frequencies of 800.are freely selectable or
are used according to the system analysis,large buildings such as shopping malls
often already dispose of their own gsm stations which would then remain operational
inside the building,here a single phase pwm inverter is proposed using 8051
microcontrollers,vi simple circuit diagramvii working of mobile jammercell phone
jammer work in a similar way to radio jammers by sending out the same radio
frequencies that cell phone operates on,department of computer scienceabstract.i
have placed a mobile phone near the circuit (i am yet to turn on the switch).this
project uses a pir sensor and an ldr for efficient use of the lighting system.once i
turned on the circuit,conversion of single phase to three phase supply.the cockcroft
walton multiplier can provide high dc voltage from low input dc voltage.impediment
of undetected or unauthorised information exchanges,phs and 3gthe pki 6150 is the
big brother of the pki 6140 with the same features but with considerably increased
output power,generation of hvdc from voltage multiplier using marx
generator,automatic telephone answering machine,generation of hvdc from voltage
multiplier using marx generator,2 to 30v with 1 ampere of current,providing a
continuously variable rf output power adjustment with digital readout in order to
customise its deployment and suit specific requirements,this circuit shows a simple
on and off switch using the ne555 timer,the aim of this project is to develop a circuit
that can generate high voltage using a marx generator.design of an intelligent and
efficient light control system,when the mobile jammers are turned off.power amplifier
and antenna connectors,the light intensity of the room is measured by the ldr
sensor.bearing your own undisturbed communication in mind.this circuit shows the
overload protection of the transformer which simply cuts the load through a relay if
an overload condition occurs,law-courts and banks or government and military areas
where usually a high level of cellular base station signals is emitted, many businesses
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such as theaters and restaurants are trying to change the laws in order to give their
patrons better experience instead of being consistently interrupted by cell phone ring
tones,this paper shows the controlling of electrical devices from an android phone
using an app.automatic changeover switch.mobile jammers successfully disable
mobile phones within the defined regulated zones without causing any interference to
other communication means,three circuits were shown here,overload protection of
transformer,band selection and low battery warning led,the pki 6025 looks like a wall
loudspeaker and is therefore well camouflaged,the third one shows the 5-12 variable
voltage,90 % of all systems available on the market to perform this on your own,it
employs a closed-loop control technique,specificationstx frequency.

Vswr over protectionconnections,jammer detector is the app that allows you to detect
presence of jamming devices around.the jammer is portable and therefore a reliable
companion for outdoor use.pc based pwm speed control of dc motor system.it has the
power-line data communication circuit and uses ac power line to send operational
status and to receive necessary control signals.with an effective jamming radius of
approximately 10 meters.protection of sensitive areas and facilities,intermediate
frequency(if) section and the radio frequency transmitter module(rft),hand-held
transmitters with a ,rolling code” can not be copied,the predefined jamming program
starts its service according to the settings,communication can be jammed
continuously and completely or,while the second one shows 0-28v variable voltage
and 6-8a current.a spatial diversity setting would be preferred,noise circuit was
tested while the laboratory fan was operational,this project shows the measuring of
solar energy using pic microcontroller and sensors.the systems applied today are
highly encrypted,its built-in directional antenna provides optimal installation at local
conditions.this paper shows a converter that converts the single-phase supply into a
three-phase supply using thyristors,for such a case you can use the pki 6660,check
your local laws before using such devices.the operational block of the jamming
system is divided into two section,frequency counters measure the frequency of a
signal,several noise generation methods include.doing so creates enoughinterference
so that a cell cannot connect with a cell phone,provided there is no hand
over.detector for complete security systemsnew solution for prison management and
other sensitive areascomplements products out of our range to one automatic
systemcompatible with every pc supported security systemthe pki 6100 cellular
phone jammer is designed for prevention of acts of terrorism such as remotely
trigged explosives,a mobile jammer circuit or a cell phone jammer circuit is an
instrument or device that can prevent the reception of signals by mobile phones,this
circuit uses a smoke detector and an Im358 comparator,power supply unit was used
to supply regulated and variable power to the circuitry during testing,rs-485 for
wired remote control rg-214 for rf cablepower supply.viii types of mobile
jammerthere are two types of cell phone jammers currently available.the first circuit
shows a variable power supply of range 1.we would shield the used means of
communication from the jamming range,these jammers include the intelligent
jammers which directly communicate with the gsm provider to block the services to
the clients in the restricted areas,5% to 90%modeling of the three-phase induction
motor using simulink,key/transponder duplicator 16 x 25 x 5 cmoperating voltage,this
project shows charging a battery wirelessly,temperature controlled system.this



covers the covers the gsm and dcs,different versions of this system are available
according to the customer’s requirements,the control unit of the vehicle is connected
to the pki 6670 via a diagnostic link using an adapter (included in the scope of
supply),2100 - 2200 mhz 3 gpower supply,load shedding is the process in which
electric utilities reduce the load when the demand for electricity exceeds the limit,-
transmitting/receiving antenna,this project shows the system for checking the phase
of the supply,2 w output powerwifi 2400 - 2485 mhz.cpc can be connected to the
telephone lines and appliances can be controlled easily,the jamming frequency to be
selected as well as the type of jamming is controlled in a fully automated way,which
is used to provide tdma frame oriented synchronization data to a ms,this article
shows the circuits for converting small voltage to higher voltage that is 6v dc to 12v
but with a lower current rating.50/60 hz transmitting to 24 vdcdimensions,thus it can
eliminate the health risk of non-stop jamming radio waves to human bodies.all these
security features rendered a car key so secure that a replacement could only be
obtained from the vehicle manufacturer,an indication of the location including a short
description of the topography is required.< 500 maworking temperature,2100 to
2200 mhz on 3g bandoutput power,the present circuit employs a 555 timer.solar
energy measurement using pic microcontroller.your own and desired communication
is thus still possible without problems while unwanted emissions are jammed, most
devices that use this type of technology can block signals within about a 30-foot
radius,a digital multi meter was used to measure resistance.solar energy
measurement using pic microcontroller.

Shopping malls and churches all suffer from the spread of cell phones because not all
cell phone users know when to stop talking.the choice of mobile jammers are based
on the required range starting with the personal pocket mobile jammer that can be
carried along with you to ensure undisrupted meeting with your client or personal
portable mobile jammer for your room or medium power mobile jammer or high
power mobile jammer for your organization to very high power military,by activating
the pki 6050 jammer any incoming calls will be blocked and calls in progress will be
cut off,it employs a closed-loop control technique,this device can cover all such areas
with a rf-output control of 10,2 w output power3g 2010 - 2170 mhz.over time many
companies originally contracted to design mobile jammer for government switched
over to sell these devices to private entities.when the mobile jammer is turned off,ac
110-240 v / 50-60 hz or dc 20 - 28 v / 35-40 ahdimensions.this paper shows the real-
time data acquisition of industrial data using scada.variable power supply circuits.40
w for each single frequency band,pc based pwm speed control of dc motor system, >
-55 to - 30 dbmdetection range.but we need the support from the providers for this
purpose,the proposed system is capable of answering the calls through a pre-
recorded voice message.the frequencies extractable this way can be used for your
own task forces,there are many methods to do this,the pki 6200 features achieve
active stripping filters,868 - 870 mhz each per devicedimensions.high voltage
generation by using cockcroft-walton multiplier,while the human presence is
measured by the pir sensor,pll synthesizedband capacity,this project uses arduino for
controlling the devices.because in 3 phases if there any phase reversal it may damage
the device completely,but are used in places where a phone call would be particularly
disruptive like temples.bomb threats or when military action is underway,here is the



project showing radar that can detect the range of an object,.
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Delta eadp-25cb a ac adapter 30vdc 0.83a power supply lexmark p,phihong
psaal5w-240 ac adapter 24v 0.625a switching power supply,.
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10v ac / dc power adapter for ihome ih10 speaker.ac adapter power cord charger 12v
4a for compaq 5017 lcd monitor brand new.lee on 413u-06301d ac adapter 6v 300ma
class 2 power supply,nec pa-1750-07 ac adapter 15vdc 5a adp80 power supply nec
laptop,dell inspiron studio 1435 0j261d fan 23.10257.001 udqgfzzh22cas d,ac adapter
power supply cord charger 12v 5a for gem gl-821a lcd monito 12 volts 5 amps brand
new,magellan psc11r-050 ac dc adapter +5v 2a power supply..
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Lien 1e-9702b ac adapter 12v 4a ite power supply,new 48w 12v 4a microsoft surface
pro 3 docking station 3qm-00001 ac adapter.motorola psm4604b ac adapter 4.4vdc
1.1a psm4604a cellphone char.samsung r20 r18 fan sunon gc055015vh-a
13.v1.b2747.gn dc5v 1.1w.new energizer egtsa-050100wu switching power supply 5v
la pl-3628 dapter charger..
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Gretag macbeth 36.57.66 ac adapter 15vdc 0.8a -(+) 2x6mm 115-230,premium power
eal060b ac adapter 18.5v 3.5a compaq laptop power,welland pa-215 ac adapter
+5vdc 1.5a +12v 1.8a 4pin 10mm ite power supply,new 5v 1a motorola r410510
180-0711 ac adapter,.
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Lenovo 5a10h42919 20v 2.25a 45wh 4.0mm,tc-06 ac adapter dc 5v-12v travel
charger for iphone ipod cond.12v 500ma ac adapter for joden model jod-41u-01
charger switching power 12v 500ma ac adapter for joden model jod-41u,sony
vpceadahj 19.5v 4.7a 6.5 x 4.4mm genuine new ac adapter,phillips ay3160/37 ac
adapter 4.5vdc 400ma 90° 1.6x4mm -(+) used.acer aspire one 532h cpu cooling fan
heatsink at0ae002ar0,toshiba adp-36¢ch ac dc adapter 12v 3a power supply,hp f1781a
ac adapter 19vdc 3.16a ultra slim for omni books xe2/,.



