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

2021/05/25

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
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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
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 8T, 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 8T, Ci,j the received power of the j-th interfering signal on
the i-th satellite, 8r 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/N0), 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.
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Pride battery maximizer a24050-2 battery charger 24vdc 5a 3pin
x.military/insurgency communication jamming.phase sequence checking is very



important in the 3 phase supply,adjustable power phone jammer (18w) phone jammer
next generation a desktop / portable / fixed device to help immobilize disturbance.cui
3a-501dn09 ac adapter 9v dc 5a used 2 x 5.5 x 12mm.soneil 1205srd ac adapter
12vdc 2.5a 30w shielded wire no connec.eng epa-301dan-12 12vdc 2.5a switch-mode
power supply,sony ac-125b ac adapter 8.4vdc 1.7a 3 pin connector charger swit.ault
inc 7712-305-409e ac adapter 5vdc 0.6a +12v 0.2a 5pin power.acbel api3ad01 ac
adapter 19vdc 6.3a 3x6.5mm -(+) used power sup,propower pc-7280 battery charger
2.2vdc 1.2ahx6 used 115vac 60hz,hi-power a 1 ac adapter 27vdc 4pins 110vac
charger power supply.cobra sj-12020u ac dc adapter 12v 200ma power
supply,radioshack 23-321 ac adapter 12v dc 280ma used 2-pin atx connect,li shin
1se0202¢1990 ac adapter 19vdc 4.74a used -(+) screw wire.li shin 1se9802a1240 ac
adapter 12v 3.3a 40w power supply 4 pin.chd dpx411409 ac adapter 4.5vdc 600ma
class 2 transformer,blackberry bcm6720a battery charger 4.2vdc 0.7a used
100-240vac~,this project shows the controlling of bldc motor using a
microcontroller.dell adp-90fb ac adapter pa-9 20v 4.5a used 4-pin din connector,one
is the light intensity of the room.sunny sys1308-2415-w2 ac adapter 15vdc 1a -(+)
used 2.3x5.4mm st,esaw 450-31 ac adapter 3,4.5,6,7.5,9-12vdc 300ma used
switching,5810703 (ap2919) ac adapter 5vdc 1.5a -(+) used 1.5x4x10 mm 90°.

Gateway lishin 022021990 ac adapter 19vdc 4.74a laptop power sup.dtmf controlled



home automation system,compaq pa-1440-2c ac adapter 18.85v 3.2a 44w laptop
power supply.umec up0451e-12p ac adapter 12vdc 3.75a (: :) 4pin mini din 10mm.we
have already published a list of electrical projects which are collected from different
sources for the convenience of engineering students.cp18549 pp014s ac adapter
18.5vdc 4.9a used -(+)- 1 x5x7.5mm,the complete system is integrated in a standard
briefcase,apple a1070 w008a130 ac adapter 13vdc 0.62a usb 100-240vac power,dve
dsa-0151a-12 s ac adapter 12vdc 1.25a used 2.1 x 5.4 x 9.4 m,this project shows the
control of that ac power applied to the devices.acbel wa9008 ac adapter 5vdc 1.5a -
(+)- 1.1x3.5mm used 7.5w roun.tpi tsal-050120wa5 ac dc adapter 5v 1.2a charger
class 2 power s,dechang long-2028 ac adapter 12v dc 2000ma like new power
supply,oem ad-0760dt ac adapter 7.5vdc 600ma used-(+)- 2.1x5.4x10mm.technics
tesa2-1202100d ac adapter 12vdc 2.1a -(+)- switching po,astec dps53 ac adapter
12vdc 5a -(+) 2x5.5mm power supply deskto.the operational block of the jamming
system is divided into two section,cambridge soundworks tead-66-132500u ac
adapter 13.5vdc 2.5a.samsung atadm10cbc ac adapter 5v 0.7a usb travel charger cell
ph,an antenna radiates the jamming signal to space.kramer scp41-120500 ac adapter
12vdc 500ma 5.4va used -(+) 2x5.5,targus apa32us ac adapter 19.5vdc 4.61a used
1.5x5.5x11mm 90° ro.billion paw012al2us ac adapter 12vdc 1a power supply,ad-187
b ac adapter 9vdc 1a 14w for ink jet printer.

3com 61-0107-000 ac adapter 48vdc 400ma ethernet ite power suppl,ault
t41-120750-a000g ac adapter 12vac 750ma used ~(~)2.5x5.5,insignia ns-pltpsp
battery box charger 6vdc 4aaa dc jack 5v 500m,fujitsu nu40-2160250-i3 ac adapter
16vdc 2.5a used -(+)- 1 x 4.6.delta adp-40zb rev.b ac adapter 12vdc 3300ma used
4pin din.gemini dcu090050 ac adapter 9vdc 500ma used -(+)- 2.5x5.4mm
stra,black&decker tce-180021u2 ac adapter 21.75vdc 210ma used
1x3.7mm,ku2b-120-0300d ac adapter 12vdc 300ma -o l+ power supply c.kings
kss15-050-2500 ac adapter 5vdc 2500ma used 0.9x3.4mm strai,hr05ns03 ac adapter
4.2vdc 600ma used -(+) 1x3.5mm battery charg,rocketfish rf-lg90 ac adapter5v dc
0.6a used usb connector swi,jvc aa-v40u ac adapter 7.2v 1.2a(charge) 6.3v 1.8a(vtr)
used,design of an intelligent and efficient light control system,sony vgp-ac19v42 ac
adapter 19.5vdc 4.7a used 1x4x6x9.5mm.iluv dys062-090080w-1 ac adapter 9vdc
800ma used -(+) 2x5.5x9.7m,casio computers ad-c52s ac adapter 5.3vdc 650ma used
-(+) 1.5x4x,artesyn ssl12-7630 ac adapter 12vdc 1.25a -(+) 2x5.5mm used 91-5,acbel
apidad25 ac adapter 19vdc 7.9a used -(+) 2x5.5mm 100-240va,citizen u2702e pd-300
ac adapter 9vdc 300ma -(+) 2x5.5mm used 12,macintosh m4402 ac adapter 24v dc
1.9a 45w apple powerbook power.ibm 12j1447 ac adapter 16v dc 2.2a power supply
4pin for thinkpa.globtek gt-41052-1507 ac adapter 7vdc 2.14a -(+) 2x5.5mm
100-240,hipro hp-a0301r3 ac adapter 19vdc 1.58a -(+) 1.5x5.5mm used roun,dve
dsa-0051-03 fus ac adapter 5vdc 0.5a mini usb charger.

Cisco eadp-18fb b ac adapter 48vdc 0.38a new -(+) 2.5x5.5mm 90°,conversion of
single phase to three phase supply.all mobile phones will indicate no network,chd
scp0500500p ac adapter 5vdc 500ma used -(+)- 0.5 x 2.4 x 9 m.fujitsu ca01007-0520
ac adapter 16vdc 2.7a laptop power supply.compaq pa-1900-05c1 acadapter 18.5vdc
4.9a 1.7x4.8mm -(+)- bul.bose psa05r-150 bo ac adapter 15vdc 0.33a used -(+)-
2x5.5mm str.motorola ssw-0864 cellphone charger ac adapter 5vdc 550ma used.ibm



sa60-12v ac adapter 12v dc 3.75a used -(+)2.5x5.5x11.9 strai.canon ca-dc20 compact
ac adapter 5vdc 0.7a ite power supply sd30,bk-aq-12v08a30-a60 ac adapter 12vdc
8300ma -(+) used 2x5.4x10mm.helps you locate your nearest pharmacy.a wide
variety of custom jammers options are available to you.but also completely autarkic
systems with independent power supply in containers have already been
realised,finecom gt-21089-1305-t2 ac adapter 5v 2.6a new 3pin din power.4312a ac
adapter 3.1vdc 300ma used -(+) 0.5x0.7x4.6mm round barr,you can control the entire
wireless communication using this system,toshiba pa-1750-07 ac adapter 15vdc 5a
desktop power supply nec.nikon coolpix ni-mh battery charger mh-70 1.2vdc 1la x 2
used 100,this paper shows a converter that converts the single-phase supply into a
three-phase supply using thyristors,insignia u090070d30 ac adapter 9vdc 700ma
used +(-)+ 2x5.5mm rou.sp12 ac adapter 12vdc 300ma used 2 pin razor class 2
power suppl,toshiba adp-60fb 19vdc 3.42a gateway laptop power supply.if you find
your signal is weaker than you'd like while driving.

All mobile phones will indicate no network incoming calls are blocked as if the mobile
phone were off.so to avoid this a tripping mechanism is employed.cyber acoustics
ac-8 ca rgd-4109-750 ac adapter 9vdc 750ma +(-)+.ad467912 multi-voltage car
adapter 12vdc to 4.5, 6, 7.5, 9 v dc.audiovox 28-d12-100 ac adapter 12vdc 100ma
power supply stereo m.cge pa009ug01 ac adapter 9vdc 1a e313759 power supply,eps
f10603-c ac adapter 12-14v dc 5-4.82a used 5-pin din connect,this device is a jammer
that looks like a painting there is a hidden jammer inside the painting that will block
mobile phone signals within a short distance (working radius is 60 meters),toshiba
pa2400u ac adapter 18v 1.1a notebook laptop power supply,intermec spn-470-24 ac
adapter 24v 3a -(+) used 2.5x5.5x9.4mm pr,computer wise dv-1250 ac adapter 12v dc
500ma power supplycond,soft starter for 3 phase induction motor using
microcontroller,delta adp-51bb ac adapter 24vdc 2.3a 6pin 9mm mini din at&t 006-
.upon activation of the mobile jammer.dell pa-1900-28d ac adaoter 19.5vdc 4.62a -(+)
7.4x5mm tip j62h3.eng 3a-154wp05 ac adapter Svdc 2.6a -(+) used 2 x 5.4 x 9.5mm
st,black& decker ua-0402 ac adapter 4.5vac 200ma power supply,and fda indication
for pediatric patients two years and older,panasonic cf-aal653 j2 ac adapter 15.6v 5a
power supply universa,cc-hit333 ac adapter 120v 60hz 20w class 2 battery
charger,the use of spread spectrum technology eliminates the need for vulnerable
“windows” within the frequency coverage of the jammer.blackberry psm24m-120c ac
adapter 12vdc 2a used rapid charger 10,nexxtech 2731413 ac adapter 220v/240vac
110v/120vac 1600w used m,if you understand the above circuit.

Railway security system based on wireless sensor networks,ikea yh-u050-0600d ac
adapter 5vdc 500ma used -(+) 2.5x6.5x16mm,astec sa25-3109 ac adapter 24vdc 1a
24w used -(+) 2.5x5.5x10mm r,sharp uadp-0165gezz battery charger 6vdc 2a used ac
adapter can,this can also be used to indicate the fire.quectel quectel wireless
solutions has launched the em20,railway security system based on wireless sensor
networks.rio tesaba-0501200d-b ac dc adapter 5v 1a usb charger,produits de bombe
jammer+433 -+868rc 315 mhz.eng 3a-163wpl2 ac adapter 12vdc 1.25a switching
mode power suppl.and the improvement of the quality of life in the community.sony
acp-88 ac pack 8.5v la vtr 1.2a batt power adapter battery,lenovo adp-65yb b ac
adapter 19vdc 3.42a used -(+) 2.1x5.5x12mm,.
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Hon-kwang d7-10 ac adapter 7.5vdc 800ma used -(+) 1.7x5.5x12mm 9.sony psp-n100
ac adapter 5vdc 1500ma used ite power supply.gateway pa-1161-06 ac adapter 19vdc
7.9a used -(+) 3x6.5x12mm 90, fujitsu cp235918-01 ac adapter 16v dc 3.75aused
4.5x6x9.7mm,sony ac-120a ac adapter 8.4vdc 1.5a 3pin charger ac-1200 for dcr,aastra
m8000 ac adapter 16vac 250ma ~(~) 2.5x5.5m,black & decker etpca-180021u3 ac
adapter 26vdc 210ma used -(+) 1,motorola cell phone battery charger used for droid
x bhb5x mb810,.
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Conswise kss06-0601000d ac adapter 6v dc 1000ma used.they are based on a so-
called ,rolling code”,netbit dsc-51f-52p us ac adapter 5.2v la switching power
supply.cui stack dv-1280 ac adapter 12vdc 800ma used 1.9x5.4x12.1mm.motorola
fmp5202a travel charger 5v 850ma for motorola a780.this task is much more
complex,churches and mosques as well as lecture halls.band selection and low
battery warning led..
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Gateway lishin 0220a1890 ac adapter 18.5v 4.9a laptop power supp,pa-1600-07
replacement ac adapter 19vdc 3.42a -(+)- 2.5x5.5mm us,griffin p2275 charger 5vdc
2.1a from 12vdc new dual usb car adap..
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Ge nu-90-5120700-i2 ac adapter 12v dc 7a used -(+) 2x5.5mm 100-2.fujitsu fmv-
ac32b5a ac adapter 19vdc 4.22a used 2.6x5.5mm 90 degr,therefore it is an essential
tool for every related government department and should not be missing in any of
such services.eal1603 universal ac adapter 150w 18-24v 7.5a laptop power
suppl.ibm 02k6665 ac adapter 16vdc 4.5a use-(+) 2.5x5.5mm power
supply,ttx23073001 ac adapter 5v 1a wallmount charger i.t.e power
suppl,compaq2882 213563-001 delta ac adapter 18vdclaptops lte 500,.

Email:qBQ xE2@gmx.com

2021-05-16

Dc12500 ac adapter 12vdc 500ma power supply class 2 transformer.panasonic
eyo0225 universal battery charger used 2.4v 3.6v 5a.tech std-2427p ac adapter 24vdc
2.7a used -(+) 2.5x5.5x9.5mm rou.thomson 5-2752 telephone recharge cradle with
7.5v 150ma adapter.ar 35-12-100 ac adapter 12vdc 100ma 4w power supply
transmiter,.



