
PRECISE, RESILIENT POSITIONING IN DYNAMIC & CONTESTED ENVIRONMENTS

Leo200-S GNSS SDR

i. RFx-S made in usa

ABOUT

Leo200-S is Locus Lock’s single antenna variant of the turnkey software-defined GNSS receiver for precise, resilient Positioning, Navigation, and Timing (PNT) in dynamic 

and contested environments. It combines Locus Lock’s PpRx software-defined GNSS receiver with the RFx-S single-antenna, quadruple-frequency RF front end. RFx-S 

receives, filters, and digitizes GNSS signals for real-time processing by PpRx running on general-purpose compute. This software-defined architecture allows GNSS 

capabilities to be configured and upgraded through software rather than constrained by fixed-function receiver hardware. 

Leo200-S uses an inertial measurement unit (IMU), magnetometer, and GNSS measurements to enable GNSS/inertial sensor fusion, which supports resilient  navigation 

as signal conditions degrade, including in obstructed, jammed, and spoofed environments. 

Leo200-S supports L1, L2, and L5 frequency bands with multi-constellation support for GPS, Galileo, BeiDou, SBAS, and QZSS and emerging commercial LEO PNT 

constellations. Its software-defined signal processing architecture enables new signals, algorithms, and threat-mitigation capabilities to be deployed through software as 

operating requirements and RF threats evolve.

deployment

Leo200-S is available as a turnkey evaluation kit optimized for rapid setup and evaluation. The kit includes a preconfigured Linux host with PpRx, GUI, and supporting 

tools installed, providing immediate access to receiver configuration, visualization, data collection, and analysis. For platform deployment, PpRx can run directly on 

compatible general-purpose computers. Headless, CLI-only configurations require significantly fewer compute resources than the full evaluation environment, enabling 

real-time GNSS processing on resource-constrained edge computers.

key features common applications

Software-Defined & Upgradeable: GNSS signal processing and navigation 

capabilities can be configured and upgraded through software without 

redesigning the receiver hardware.


Multi-Band, Multi-Constellation: L1, L2, and L5 reception across global, 

regional, and emerging GNSS/PNT signals.


Resilient PNT: Anti-jam, anti-spoof, inertial aiding, PVT holdover, and rapid 

reacquisition capabilities for degraded and contested GNSS environments.


Flexible Deployment: Evaluate with a turnkey, preconfigured host or deploy 

PpRx directly on resource-constrained edge compute.


Integration-Ready: CLI and GUI interfaces, external IMU support, USB-C 

connectivity, and configurable high-rate RF sample streaming.

Unmanned Air, Ground & Maritime Systems: Precise, resilient PNT for 

autonomous platforms operating across dynamic and contested RF 

environments.


Manned Aircraft & Ground Vehicles: Multi-band GNSS, inertial aiding, and 

configurable threat-mitigation capabilities for integration with existing 

navigation and mission systems.


Low Earth Orbit: Software-configurable GNSS processing for orbital 

dynamics and non-terrestrial signal conditions, with capability changes 

delivered through software rather than receiver hardware redesign.


ISR & Mission Systems: Real-time PNT and GNSS observables for 

integration with navigation, sensing, and mission-compute architectures.
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Leo200-S CAPABILITIES PPRX SOFTWARE SPECIFICATIONS

RFx-S Positioning Accuracy2 , 3  (Standalone GNSS)

Quadruple-frequency RFx-S RF front end

Integrated IMU and magnetometer 

1 pps output

StAtic
low speed
high speed
ultra high speed

< 0.3 m H, < 0.6 m V
< 0.5 m H, < 1.5 m V
< 1.5 m H, < 0.5 m V
< 1.8 m H, < 4.3 m V

PpRx
heading accuracy < 2.5 deg RMS, < 5 deg p95

Optimized digital signal processing for deployment on low-
SWaP general-purpose compute

Real-time and post-processing operational modes

Software-upgradeable signal processing and navigation 
capabilities

GNSS/inertial sensor fusion for 3D position, velocity, and 
attitude estimation

Anti-jam capabilities, including direct-to-[L2/L5/E5a/B2a] 
acquisition, dynamic signal selection, and signal 
filtering

Anti-spoof capabilities, including navigation filter 
consistency checks

PVT holdover and rapid GNSS reacquisition

Latency9

Time to First Fix (TTFF)

Minimum C/NO Thresholds

velocity accuracy
time accuracy
1 pps gpio

50th percentile
99.9th percentile

Cold start
warm start
hot start

acquisition

± 0.1 - ± 0.25 ppm (Undisciplined)

< 0.3 cm/s RMS
< 0.5 ns RMS

35 dB-Hz

< 10 ms
< 6 ms

~30 s
~25 s
~1 s

supported global signals tracking 20 dB-Hz
GPS
Galileo
Beidou

L1C/A, L1C, L2C, L5
E1b, E1c, E5a, E5b

B1C, B2a, B2b

Operational Limits13

ma velocity
maimum altitude 18,000 ft

515 m/s

supported regional signals
SBAS L1
qzss L1C/A

Emerging commercial leo pnt constellations

RFx-S RF HARDWARE SPECS

rf sampling

L1/l2 sampling rate

l5 sampling rate

E5b SAMPLING RATE

physical

dimensions, ecluding sma connectors

dimensions, including sma connectors

WEIGHT

power consumption

Connected, idle 0.64 W

connected, streaming 1.39 W

interfaces Leo200-S HOST COMPUTER REQUIREMENTS
power consumption

connector 1 x USB 2.0 Type-C

supply voltage 5 VDC

RF INPUTS

connector 1 x SMA FEMALE

Antenna bias configurable, off (0V) or on (3.3V)

antenna bias current < 50 mA

DATA OUTPUT RAW RF & IMU DATA

timing

pps output HEADER PIN

environmental

operating temp -20 C TO +70 C

STORAGE TEMP -40 C TO +85 C

OPERATING HUMIDITY 5-95% RH, NON-CONDENSING

VIBRATION 7.7 G RMS [MIL-STD-810H]

Shock MIL-STD-810H - OPERATIONAL 40 G

Shock MIL-STD-810H - survival 75 G
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32 x 65 x 10 mm

32 x 75 x 10 mm

14 g

10 MSPS

40 MSPS

20 MSPS

AVAILABLE OUTPUTS

navigation & Gnss data

gnss DATA

Uncorrected pseudorange, Doppler, carrier phase, C/N0, 
signal health, atmospheric parameters, and code biases

navigation solution

3D position, 3D velocity, clock bias, clock drift, 
angular rate, accelerometer and gyroscope biases

Configurable Solution & DATA Rate 1 - 100 Hz

raw sensor data

raw rf 2-BIT IF SAMPLES, ~1.2 GB/min

Raw IMU & Magnetometer Measurements ~100 Hz

output formats & protocols

GRID Binary Echange (GBX), NMEA 0183, RINEX v2.11/v3.05, 
ROS2, Matlab (.mat), CSV (.log), KML, ASPN 2023

SPECIFICATION PpRx + GUI (requirements)

CPU 64-bit, 4+cores, 1+GHz
RAM 2 GB
STORAGE 5 GB
OPERATING SS TEM Ubuntu LTS (22,24,26)

FOOTNOTES

RF X IS ACTIVELY STREAMING RAW INTERMEDIATE FREQUENCY (IF) GNSS DATA TO A 
CONNECTED GENERAL-PURPOSE PROCESSOR.

TYPICAL PERFORMANCE FOR PPRX. PERFORMANCE SPECIFICATIONS SUBJECT TO GNSS 
SYSTEM CHARACTERISTICS, IONOSPHERIC AND TROPOSPHERIC CONDITIONS, 
SATELLITE GEOMETRY.

POSITION ACCURACY IS EXPRESSED AS CEP (CIRCULAR ERROR PROBABLE) 50%, 
INDICATING THE RADIUS WITHIN WHICH 50% OF POSITION MEASUREMENTS ARE 
EXPECTED TO FALL.

LOW SPEED IS < 12 m/s.

HIGH SPEED IS > 22 m/s. TEST ENVIRONMENT INCLUDED OBSTRUCTIONS, 
INCLUDING BUILDINGS AND TREES

ULTRA HIGH SPEED IS > 60 m/s AND < 2000 m/s.

RESULTS PROVIDED FOR GROUND VEHICLE IN DEEP URBAN ENVIRONMENT. 
PERFORMANCE DEPENDENT ON CONFIGURATION AND VEHICLE DYNAMICS.

TIME ACCURACY DOES NOT INCLUDE BIASES DUE TO RF FRONT-END AND/OR ANTENNA 
DELAY.

THESE NUMBERS INCLUDE THE ENTIRE RF CHAIN AND DSP PIPELINE UP THROUGH 
PVT ESTIMATE PUBLICATION VIA GBX. THEY DO NOT INCLUDE ANY EXTERNAL 
DECODING OR PROCESSING OUTSIDE OF PPRX.

COLD START: NO ALMANAC OR EPHEMERIDES AND NO APPROXIMATE POSITION OR 
TIME.

WARM START: EPHEMERIS AND ALMANAC KNOWN.

HOT START: EPHEMERIS, ALMANAC, AND INITIAL STATE ARE KNOWN.

EXPORT LICENSING TO COUNTRIES OUTSIDE OF THE US RESTRICTS OPERATION TO 
515 m/s AND AN ALTITUDE OF 18,000 FEET. PLEASE CONTACT LOCUS LOCK AT 
SALES@LOCUSLOCK.COM IF YOUR APPLICATION EXCEEDS THESE LIMITS.


