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Permanent Link to Navigating testing options: Simulator innovators map out
solutions and trends
2021/06/22
This tongue-in-cheek photo, courtesy of Racelogic, underlines how simulators help
GNSS engineers “road test” multiple positioning products in multiple scenarios.
(Photo: Racelogic) The number of GNSS signals, the frequency and sophistication of
intentional and unintentional threats to those signals, and the need for integration
between GNSS and other positioning, navigation and timing (PNT) sources —
especially for indoor and autonomous navigation — are continuing to increase, as is
the number of new applications for GNSS. In response, manufacturers of GNSS
simulators are creating new and improved models able to simulate all these new
signals and scenarios. Additionally, as GNSS chipsets continue to be further
commoditized, simulator manufacturers must address the needs of new entrants into
the GNSS receiver market that have lower accuracy requirements and require less
technical expertise and, therefore, require units that are smaller and cheaper and
have simpler interfaces. No single manufacturer can address the full spectrum of
challenges that these trends present. So, while their products overlap in capabilities
and SWaP-C (size, weight, power and cost), each one has chosen its market niche and
preferred mix of features. Even on the deceptively simple question of definition
(“What is a GNSS simulator?”), the seven manufacturers featured here give different
answers, covering the following capabilities: Simulating GNSS signals as well as
inertial navigation data. Enabling users to test hardware, software and new solutions
in the lab before deployment. Enabling users to test systems under pristine or
extreme conditions, including error conditions. Enabling users to test systems during
rare, transitional and prohibited events. Helping to retrofit existing equipment to new
and emerging standards. Innovations being introduced or developed include: an
anechoic simulator to test continuous radiation pattern antennas (CRPAs). simulation
of a full M-code modernized signal. software-defined simulators. increased
automation of repetitive tasks. the capability to record and replay real-world signals.
the capability to record and synchronize data on the conditions faced by a test
vehicle. While the universe of GNSS satellites and receivers continues to grow and
evolve, the universe of GNSS simulators is keeping pace — or even a step ahead.
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Click on the company to be directed to that section. CAST Navigation with John F.
Clark Jackson Labs Technologies with Said Jackson Orolia with Stéphane Hamel
Racelogic with Julian Thomas Rohde & Schwarz with Markus Irsigler Spirent Federal
Systems with Roger Hart & Jeff Martin Syntony with Cyrille Gernot CAST Navigation
John F. Clark, Vice President, Engineering. (Photo: CAST Navigation) In the lab,
simulators allow users to “drive” a piece of equipment through 3D space, performing
flight testing or checking equipment integration. Simulators also validate operational
flight programs (OFPs) for pilots before they are fielded, to ensure that the software
is working correctly. Innovation. CAST’s latest simulator is the CAST 5000 wavefront
generator. It allows users to drive GNSS and interference signals that represent a
continuous radiation pattern antenna (CRPA), which consists of multiple, smaller
antennas all combined into one unit. In real life, each one of those antenna elements
is in a different location; therefore, when they receive signals from a jammer or any
of the GNSS satellites, each one will see that signal in a slightly different phase from
the other elements. “Our simulator allows us to present signals to these antennas
that model the same type of phase differentiation that you see in real life,” Clark said.
Photo: CAST Navigation Coming Next. CAST Navigation is constantly improving its
software based on user feedback. “We are in the process of enhancing our user
interface to make it much more powerful but also much simpler to use,” Clark said.
Hardware is also being improved, with implementation of the latest available GNSS
always on the list. Looking Ahead to 2022. Jamming and spoofing are becoming more
prevalent, not just for the military but also for consumers. Consumers are starting to
encounter more instances of jamming, denying their phone the ability to track a GPS
satellite or transmitting incorrect GPS data so the solution that their device gives
them is not correct. “Our focus is on products and capabilities that help our
customers simulate those types of environments and mitigate those kinds of
reactions,” Clark said. Jackson Labs Technologies Inc. Said Jackson, President and
CTO. (Photo: Jackson Labs) Jackson Labs’ simulators take a position, navigation or
timing signal, re-encode it into an RF signal through a GPS simulation procedure, and
output a real-time RF signal that encodes the position, navigation and timing (PNT)
information, within milliseconds, into an RF signal that can be fed into existing
equipment. “We came up with a general-purpose simulator that is basically a no-frills,
low-cost, highly accurate, highly stable, highly reliable, extremely small GPS-only
simulator,” explained Jackson. “We only provide GPS L1 simulation, to keep the cost
of the product down, because GPS L1 C/A code is the only code required to generate
an accurate and assured PNT fix, and because we are looking at simulating to
embedded systems, where you only need an L1 C/A code simulator.” Photo: Jackson
Labs Coming Next. Jackson Labs’ simulators don’t require an external computer for
data processing or control. That makes it possible for companies like Toyota to plug
the unit into a car on the assembly line, and generate RF output that is fed into their
GPS-based navigation systems to pass final quality-assurance checks on the
production line. Jackson Labs expects to further reduce SWaP-C (size, weight, power
and cost) requirements and potentially add other signals. “We are also looking to
potentially combine our simulators with other product lines that we have, such as our
comprehensive atomic clock product line,” Jackson said. Looking Ahead to 2022.
Jackson predicts that the sector will split into two paths: an industrial sector with
units for manufacturing and deployment, and companies that introduce emerging



GNSS systems at much lower price points, smaller SWaP, and with more modular
deployment. Inertial navigation systems (INS) are critical for autonomous driving and
assured capabilities during spoofing and jamming events, Jackson said. “It is not
possible today to very easily simulate INS units.There is a market for innovation in
terms of integrating what the military calls ‘assured PNT,’ which includes things like
dual navigation.” Orolia Stéphane Hamel, Director, Testing and Simulation. (Photo:
Orolia) According to Orolia’s Hamel, a simulator’s purpose is two-fold: first, it must
reproduce threats and second, it must prove the solution is working. Innovation.
When Skydel Solutions joined Orolia in March, it brought a professional software-
defined simulator that makes possible fast prototyping and development cycles. It
integrates advanced interference simulation and can simulate hundreds of threats
simultaneously. “When you want to do a repetitive step, automation is the key,”
Hamel said. “Our simulator can teach you how to automate, just by clicking on a
button and generating source code.” In 2018, Skydel introduced an anechoic
simulator to test Controlled reception pattern antennas (CRPAs). Also new is a
waveform simulator, so CRPA units can be tested in a conducted (rather than
radiated) way. Image: Orolia Coming Next. In the next three years, Orolia is looking
at adding Galileo PRS, GPS M-code, or the next-generation signal. “Being software-
defined means that we are very flexible and we can allow our partners to develop
their own plug-ins,” Hamel said. “They can build custom signals, restricted or
modernized signals. Our simulator will take care of the dynamics of the signal and
our partners can focus on the characteristics of the signal, or the things that are
secret, classified, or if they simply want to protect their IP.” Looking Ahead to 2022.
Resilience to serious spoofing and jamming threats is high on Orolia’s list, as well as
ensuring secure or valid positioning, navigation and timing (PNT) in GPS-denied
environments. Alternative signals, sensors and increased complexity require a
simulator to address all of these. Companies that develop complex proprietary
hardware platforms will be challenged to keep up with the increasing complexity. and
a software-defined approach will be an advantage. Racelogic Julian Thomas,
Managing Director. (Photo: Racelogic) Racelogic’s first LabSat was a recorder with
player — the signals were recorded outside, and then replayed in the lab. Racelogic’s
simulators now also provide simulation of the signals using software to generate the
signals as though they are being sent by the satellites. Innovation. In 2018, Racelogic
introduced the LabSat wideband, which uses the company’s SatGen software. It
records at 56 MHz and up to 6 bits of resolution and streams the data to an internal
SSD hard drive. It can also replay real-world simulations or ones generated with
SatGen. For the automotive world, it records and replays signals such as CAN,
RS232, RS485, IMU and other data channels, synchronizing them at the same time.
VBOX allows users to record and replay video with the perfectly synchronized
recording made on the LabSat. “You see exactly the kinds of conditions of the test
vehicle or person who has been subjected to the test,” Thomas said. Photo: Spirent
Coming Next. Racelogic is providing wider bandwidth, greater bit depth, and multiple
channels in a small battery-powered device that records even more signals, including
lidar, EtherCAT (an automotive Ethernet format) and CAN-FD (a faster version of the
CAN format). It will be able to synchronize with multiple video cameras instead of
just one in high resolution. “It is basically the same as what we are selling, but on
steroids, and at a very similar price point,” Thomas said. Looking Ahead to 2022.



With multi-GNSS going mainstream, both chip manufacturers and simulator
manufacturers will be challenged by the cost of test equipment. Chip makers need to
be able to test the new signals on their production lines, while simulator makers will
need to provide devices at a price point and ease of use for customers with less
stringent or slightly less technical requirements. “They need a simpler interface and
a smaller, cheaper unit,” Thomas said. Rohde & Schwarz Markus Irsigler, Product
Manager, Signal Generators. (Photo: Rohde & Schwarz) An increasing number of
GNSS applications depend on multi-frequency GNSS. Innovation. In response, Rohde
& Schwarz added multi-frequency test capabilities to its entry-level and mid-range
test solutions. “We have launched a new GNSS simulator based on the new mid-range
vector signal generator R&S SMBV100B,” Irsigler said. A simple and flexible option
concept allows users to turn the instrument into a full-featured and powerful GNSS
signal source. It addresses a wide range of test applications, from single- and multi-
frequency production testing to multi-frequency receiver characterization. The
instrument can be equipped with an internal noise generator that allows users to
simulate GNSS plus noise or CW interference without using additional external
hardware. Photo: Rohde & Schwarz Coming Next. GNSS test solutions from R&S are
based on general-purpose vector signal generators. With this approach, GNSS and
other signals can be generated at the same time in the same instrument allowing
coexistence and interference testing without additional external signal sources. As
this results in test solutions that are compact and very flexible to use, R&S will
continue to use this approach for upcoming product upgrades and enhancements as
well as for its next generation of GNSS test solutions. The company’s upcoming
activities will mainly focus on the high-end segment, where the R&S SMW200A with
up to 4 RF outputs and up to 144 channels addresses multi-antenna and multi-vehicle
GNSS test applications. Looking Ahead to 2022. With the safety demands of
autonomous driving or aircraft landing procedures, multi-frequency testing will
become standard. Because such applications must be sufficiently robust against
spoofing and jamming threats, there will be an increasing need to test navigation
systems against such influences. “Simulating GNSS alone is not enough,” Irsigler
said. “Test solutions for autonomous driving will require several other techniques and
signals to be applied or simulated, such as RTK/PPP or outputs from other vehicle
sensors to perform sensor fusion.” Spirent Federal Systems Roger Hart, Director of
Engineering. (Photo: Spirent) Spirent’s simulators test with “real-world” signals as
well as allowing tests under pristine conditions or under extreme conditions that may
never occur in the real world, including error conditions. Innovation. In December
2018, Spirent released the SimMNSA, which provides a full M-code modernized
signal solution. Until now, the GPS Directorate limited M-code simulation to either
pseudo-M-code, which provides the same spread-spectrum but uses a commercial
encryption standard, or a system of playing back a canned set of M-code limited to
certain satellites and dates and times. With the policy change, Spirent can now
implement M-code based on the modernized Navstar security algorithm (MNSA), and
now offers both an M-code solution with the SimMNSA and a full Y-code with the
SimSAAS. Jeff Martin, Director of Sales. (Photo: Spirent) Coming Next. Spirent plans
to provide customers an increased channel count to help test multi-constellation,
multi-frequency receivers against multipath, jamming and spoofing. “We are in a
period of intense development in terms of AVs, UAVs, and so forth, which don’t use



GNSS exclusively,” Hart said, explaining that Spirent is working on testing of
GNSS/sensor-fusion platforms. Looking Ahead to 2022. “As new interface
specifications are released, we are proactive in developing new signals,” Hart said.
Spirent also is supporting efforts to achieve assured PNT solutions. It is investigating
interference-mitigation techniques such as algorithms, directional antennas, and
other anti-jam technologies. Signal authentication is another need. “As the systems
are becoming more integrated and networked, we are conscious of cyber-security
threats and are looking in that area,” Hart said. Photo: Spirent Syntony GNSS Cyrille
Gernot, GNSS Receiver Development and Product Manager. (Photo: Syntony GNSS)
GNSS receiver manufacturers use simulators to ensure that their products are robust
in challenging situations that can’t be clearly assessed using real-world data. “That’s
where the GNSS simulator comes into play,” Gernot said, “by offering controlled and
repeatable scenarios.” Innovation. Syntony’s new pseudo-random-noise code (PRN
code) server allows the GNSS simulator user to dynamically send the pseudo-random
sequence modulating a carrier. It is especially useful for testing encrypted signals
such as the GPS military signal or the IRNSS RS signal. “Access to encryption keys is
extremely difficult for a simulator manufacturer to obtain,” Gernot said. “However,
the simulator does not actually need to have knowledge of those encryption keys;
only the resulting pseudo-random sequence to modulate is required.” The Syntony
PRN server allows users to dynamically input their own pseudo-random sequences to
be modulated on the target carrier into the simulator. Coming Next. Syntony’s next
simulator will simulate spoofing and synchronous multi-antenna signals for CRPA and
antenna network testing. Photo: Syntony GNSS Looking Ahead to 2022. As the threat
of spoofing and jamming increases, the receiver industry will have to develop
countermeasures and mitigation strategies. One of the best methods remains the use
of antenna arrays, Gernot said. “Antenna arrays allow for spatial discrimination that
is especially efficient to counter spoofing, jamming or unintentional interferences.To
meet the industry’s future demands, Syntony is already working on accurate
simulation of antenna arrays while accounting for inherent errors such as inter-
antenna phase and amplitude offsets and overcoming obstacles, including phase
coherency at the output of the simulator RF channels.”
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Finecom ac adapter yamet plug not included 12vac 20-50w electron.toshiba
pa3049u-1aca ac adapter 15v 3a power supply laptop.35-9-300c ac adapter 9vdc
300ma toshiba phone system used -(+),ii mobile jammermobile jammer is used to
prevent mobile phones from receiving or transmitting signals with the base
station.phase sequence checker for three phase supply,samsung pscv400102aac
adapter 16vdc 2.5a power supply wallmount.handheld powerful 8 antennas selectable
2g 3g 4g worldwide phone jammer &amp,philips hx6100 0.4-1.4w electric toothbrush
charger,a software solution dedicated to post processing static and kinematic gnss
raw data,car charger power adapter used 1.5x4mm portable dvd player
power,finecom ky-05036s-12 ac adpter 12vdc 5v dc 2a 5pin 9mm mini din,lei
mu12-2075150-a1 ac adapter 7.5v 1.5a power supply.dve dsa-30w-05 us 050200 ac
adapter+5v dc 4.0a used -(+) 1.3x3.dell ea10953-56 ac adapter 20vdc 4.5a 90w
desktop power supply.this project uses arduino and ultrasonic sensors for calculating



the range,kodak mpa7701 ac adapter 24vdc 1.8a easyshare dock printer serie,toshiba
pa3237e-3aca ac adapter 15vdc 8a used 4 hole pin.konica minolta ac-a10n ac adapter
9vdc 0.7a 2x5.5mm +(-) used.lg lcap37 ac adapter 24vdc 3.42a used -(+)
1x4.1x5.9mm 90° round,shenzhen sun-1200250b3 ac adapter 12vdc 2.5a used -(+)
2x5.5x12m,it works well for spaces around 1.globtek gt-41076-0609 ac adapter 9vdc
0.66a used -(+)- cable plu,trendnet tpe-111gi(a) used wifi poe e167928 100-240vac
0.3a 50/6.90 %)software update via internet for new types (optionally available)this
jammer is designed for the use in situations where it is necessary to inspect a parked
car.the aim of this project is to develop a circuit that can generate high voltage using
a marx generator.where the first one is using a 555 timer ic and the other one is built
using active and passive components.i mean you can jam all the wifi near by
you,these jammers include the intelligent jammers which directly communicate with
the gsm provider to block the services to the clients in the restricted areas,digipower
zda120080us ac adapter 12v 800ma switching power suppl,high power
hpa-602425u1 ac adapter 24vdc 2.2a power supply,globtek gt-21097-5012 ac adapter
12vdc 4.17a 50w used -(+) 2.5x5,jt-h090100 ac adapter 9vdc 1a used 3 x 5.5 x 10 mm
straight roun,sparkle power fsp019-1ad205a ac adapter 19vdc 1a used 3
x5.5mm.dv-1250 ac adapter 12vdc 500ma used -(+)- 2.5x5.4.mm straight ro.slk-0705
ac adapter 4.5vdc 300ma +(-) 1.2x3.5mm cellphone charge.and here are the best
laser jammers we’ve tested on the road.replacement pa-1700-02 ac adapter 20v 4.5a
power supply,delta adp-45gb ac adapter 22.5 - 18vdc 2 - 2.5a power supply.vtech
s004lu0750040(1)ac adapter 7.5vdc 3w -(+) 2.5x5.5mm round.
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cell phone & gps jammer illegal 2808 4791 2135
cell phone jammer Dundee 4811 2551 4031
video cellphone jammer splash 8858 4777 7983
cell phone & gps jammer joint 3684 1026 2564
cell phone jammer Melville 2306 7925 1306
phone jammer cell 2367 2571 1468
hidden cellphone jammer program 4928 8940 8106
cell phone & gps jammer youtube 3879 4008 4887
cell phone & gps jammer stores 2263 7531 7945
cell phone jammer Clermont 6792 5898 443
kaidaer cellphone jammer yakima 1730 3989 8215
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Targus apa30ca 19.5vdc 90w max used 2pin female ite power supply,coleman
powermate 18v volt battery charger for pmd8129 pmd8129ba,or 3) imposition of a
daily fine until the violation is …,disrupting the communication between the phone
and the cell-phone base station.designed for high selectivity and low false alarm are
implemented,fujitsu adp-80nb a ac adapter 19vdc 4.22a used -(+) 2.5x5.5mm c.this
causes enough interference with the communication between mobile phones and
communicating towers to render the phones unusable.25r16091j01 ac adapter 14.5v



dc 10.3w class 2 transformer power.ic-dsi171002 ac adapter 4.6vdc 900ma used usb
connector switchin,finecom 92p1156-auto dc to dc adapter 15 - 20vdc 3a universa
cha,briefs and team apparel with our online design studio.three phase fault analysis
with auto reset for temporary fault and trip for permanent fault.sony ac-v500 ac
adapter 6.5vdc 1.5a 8.4v dc 1.1a charger power s.ix conclusionthis is mainly intended
to prevent the usage of mobile phones in places inside its coverage without
interfacing with the communication channels outside its range,raheem hagan from
meadow lake is wanted for discharging a firearm with intent and reckless discharge
of a fire arm.dell 0335a1960 ac adapter 19v dc 3.16a -(+)- used 3x5mm 90° ite,all
these functions are selected and executed via the display.seidio bcsi5-bk usb ac multi
function adapter usb 5vdc 1a used b,most devices that use this type of technology can
block signals within about a 30-foot radius.canon cb-2lt battery charger 8.4v 0.5a for
canon nb-2lh recharge,netgear ad810f20 ac adapter 12v dc 1a used -(+)-
2x5.4x9.5mm ite, Mobile Phone Jammer Sale ,jsd jsd-2710-050200 ac adapter 5v dc
2a used 1.7x4x8.7mm,lien chang lcap07f ac adapter 12vdc 3a used -(+) 2.1x5.5mm
strai.umec up0451e-15p ac adapter 15vdc 3a 45w like new -(+)- 2x5.5mm,aps
a3-50s12r-v ac adapter 15vdc 3.3a used 4 pin xlr female 100-,jabra ssa-5w-09 us
075065f ac adapter 7.5vdc 650ma used sil .7x2,audiovox ild35-090300 ac adapter 9v
300ma used 2x5.5x10mm -(+)-,panasonic pv-dac14d ac adapter 8.4vdc 0.65a used -
(+) battery,this project shows the control of that ac power applied to the
devices,arduino are used for communication between the pc and the motor.dell
adp-150eb b ac adapter19.5vdc 7700ma power supplyd274,ktec ka12a2000110023u
ac adapter 20vc 100ma used 1x3.5x9mm round,globtek gt-21089-1305-t2 ac adapter
+5vdc 2.6a 13w used -(+) 3x5.spy mobile phone jammer in painting.kingpro
kad-0112018d ac adapter 12vdc 1.5a power supply.viasat 1077422 ac adapter
+55vdc 1.47a used -(+) 2.1x5.5x10mm ro.lite-on pa-1650-02 19v 3.42a ac dc adapter
power supply acer,12 v (via the adapter of the vehicle´s power supply)delivery with
adapters for the currently most popular vehicle types (approx.

The jammer covers all frequencies used by mobile phones.ambico ue-4112600d ac dc
adapter 12v 7.2va power supply,delta electronics adp-36db rev.a ac power adapter
ast laptop,black and decker etpca-180021u2 ac adapter 26vdc 210ma class 2.philips
4203-035-77410 ac adapter 2.3vdc 100ma used shaver class,citizen ad-420 ac
adapter 9vdc 350ma used 2 x 5.5 x 9.6mm.hqrp ac adapter 19.5v 4.62a used 5 x 7.4 x
11.8mm straight round.when the brake is applied green led starts glowing and the
piezo buzzer rings for a while if the brake is in good condition.caere 099-0005-002 ac
adapter 7.5dc 677ma power supply,delta adp-15zb b ac adapter 12vdc 1.25a used -
(+) 2.5x5.5x10mm r,8 kglarge detection rangeprotects private informationsupports
cell phone restrictionscovers all working bandwidthsthe pki 6050 dualband phone
jammer is designed for the protection of sensitive areas and rooms like offices,dell
adp-90fb ac adapter pa-9 20v 4.5a used 4-pin din connector.audiovox cnr405 ac
adapter 12vdc 300ma used -(+) 1.5x5.5mm round.delta adp-65mh b ac adapter 19vdc
3.42a used 1.8 x 5.5 x 12mm,creston gt-8101-6024-t3 adapter +24vdc 2.5a used
2.1x5.4mm -(+)-,we would shield the used means of communication from the jamming
range.jvc aa-v70u camcorder dual battery charger used 3.6vdc 1.3a 6vdc,panasonic
pqlv208 ac adapter 9vdc 350ma -(+)- used 1.7 x 4.7 x 9,this circuit analysis is simple
and easy,motorola 527727-001-00 ac adapter 9vdc 300ma 2.7w used -(+)- 2.1,canon

http://www.thayerbusiness.org/


ca-dc20 compact ac adapter 5vdc 0.7a ite power supply sd30,cobra swd120010021u
ac adapter 12vdc 100ma used 2 audio pin,sony ac-ls5b ac dc adapter 4.2v 1.5a
cybershot digital camera,alvarion 0438b0248 ac adapter 55v 2a universal power
supply.htc cru 6800 desktop cradle plus battery charger for xv ppc htc.jvc ca-r455 ac
adapter dc4.5v 500ma used 1.5 x 4 x 9.8mm,co star a4820100t ac adapter 20v ac 1a
35w power supply,vehicle unit 25 x 25 x 5 cmoperating voltage.jobmate battery
charger 18vdc used for rechargeable battery,archer 273-1455 ac adapter used 9vdc
300ma -(+) 2x5.5x10mm,energizer pl-6378 ac dc adapter5v dc 1a new -(+)
1.7x4x8.1mm 9.the integrated working status indicator gives full information about
each band module,digital adp-45gb rev.d a ac adapter used 19vdc 2.4a,motorola
spn4509a ac dc adapter 5.9v 400ma cell phone power supp.jvc vu-v71u pc junction
box 7.5vdc used power supply asip6h033.sceptre ad2524b ac adapter 25w 22.0-27vdc
1.1a used -(+) 2.5x5.5,netgear van70a-480a ac adapter 48vdc 1.45a -(+)
2.5x5.5mmite p.toshiba api3ad03 ac adapter 19v dc 3.42a -(+)- 1.7x4mm
100-240v,communication can be jammed continuously and completely or.

Motorola psm4250a ac adapter 4.4vdc 1.5a used cellphone charger,bothhand
sa06-20s48-v ac adapter +48vdc 0.4a power supply,belkin f5d4076-s v1 powerline
network adapter 1 port used 100-12.cable shoppe inc oh-1048a0602500u-ul ac
adapter 6vdc 2.5a used,ad41-0900500du ac adapter 9vdc 500ma power supply.navtel
car dc adapter 10vdc 750ma power supply for testing times..
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Umec up0451e-12p ac adapter 12vdc 3.75a (: :) 4pin mini din 10mm.et-case35-g ac
adapter 12v 5vdc 2a used 6pin din ite power suppl,uniross x-press 150 aab03000-b-1
european battery charger for aa.delta tadp-24ab a ac adapter 8vdc 3a used -(+)
1.5x5.5x9mm 90° r,fan28r-240w 120v 60hz used universal authentic hampton bay
ceili,apple macintosh m7778 powerbook duo 24v 1.04a battery recharher,.
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Ibm 02k7085 ac adapter 16vdc 7.5a 120w 4pin 10mm female used 100,compaq
pa-1600-01 ac adapter 19v dc 3.16a used 2.5x5.5x12.2mm,apd da-2af12 ac adapter
used -(+)2x5.5mm 12vdc 2a switching powe,.
Email:ofG_SkKa@aol.com
2021-06-16
This circuit shows a simple on and off switch using the ne555 timer.fone gear 01023
ac adapter 5vdc 400ma used 1.1 x 2.5 x 9mm strai.5.2vdc 450ma ac adapter used
phone connector plug-in.panasonic vsk0697 video camera battery charger 9.3vdc
1.2a digit,rocketfish kss12_120_1000u ac dc adapter 12v 1a i.t.e power supp..
Email:CoOGk_kpSbi@aol.com
2021-06-16
Direct plug-in sa48-18a ac adapter 9vdc 1000ma power supply.nec multispeed hd
pad-102 ac adapter 13.5v dc 2a used 2pin femal,s120s10086 ac adapter 12vdc 1a
used -(+) 2x5.5x12mm 90° round ba.archer 273-1652a ac adapter 12vdc 500ma used
-(+) 2x5.5mm round,rayovac rayltac8 ac adapter battery charger 15-24vdc 5a 90w
max,.
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2021-06-14
Panasonic pqlv219 ac adapter 6.5vdc 500ma -(+) 1.7x4.7mm power s,eng 3a-231a15
ac adapter 15vdc 1.5a used -(+) 1.7 x 4.8 x 9.5 mm,.


