Intro to GNSS &
Teseo-LIV3F Module
for loT Positioning

‘ ’I life.augmented




Presentation

GPS Signal Overview
GNSS Constellations

Teseo3 Chipset
 QOverview
» Multi-Constellation Benefit

Teseo-LIV3F Module

* Overview

» Performance & Features
* Advanced Features

* Tools

Mike Slade






GPS L1 & L2 Signal Generation

L1 CARRIER 1575.42 MHz
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L1(t) = Di(t) PYi(t) cos(wit) +J2Di()CA«(t) sin(cwit)

Data modulation of 50 bit per second Navigation Message

1.023 Mchip/sec Pseudo Random Noise (PRN) Modulation —

Noise Floor
— -

2000 WP—

unique “Gold” Code Sequence
1023 chip / 1 millisecond cycle

10.23 Mchip/sec PRN Modulation —
unique “Long Secure” Code Sequence

GPS L1 Carrier Frequency 1575.42 MHz
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Shifting reciever generated PRN code to “find” a satellite is part of the “aquisition” process



Satellite Signal Strength

20183 km
P _— — _—
L1 min. 32.6 Watt
(21.9 Watt for C/A code)
(21.9 * 1016 Watt)
-150dBm—— :
Carrier/Noise
(19dB-Hz)
-160dBm——— C/NO
-170dBm l
Pcarrier
-1 74dBm e Y

Absolute Noise (Background Noise)
CNO = referenced to 1 Hz bandwidth
r dBm = referenced to 1 milliwatt
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GNSS Satellite Signals
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Satellite Based Augmentation Systems (SBAS)

WAAS | WAAS
PRN135  PRN13
Galaxy XV Anick FIR In
1330W 1073w

SBAS Benefits:
Accuracy — Provide wide area corrections (lonospheric, GPS satellite timing & orbit) for reducing GNSS ranging errors

Integrity — Fast detection & indication to recievers when satellite signal errors occur
Availability — If ranging signal is transmitted from SBAS satellite
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Teseo3 Chipset Architecture =

-1
ADC LNA
ADC RF
GLO-B2 Section SPI IF

G3BB+ Correlator Engine

CLOCK
Management

BK_Domain

BKRAM 32KB Benca
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Simultaneous Multi-Constellation Benefit m=

+ wisible GPS sat
+ NOT visible GPS sat
® visible Glonass sat

* NOT visible Glonass sat

Milan 45"25'N 09°12'E
Date 04/24{2010 Time 00:00:00

?
A GPS only
" GPS+GLONASS

GPS only HDOP 1437
GPS+Glonass HDOP : 1.38

More satellites
Higher availability
Better accuracy

= =
Constellation GPS GPS+Glonass
Visible Satellite* 4.4 7.8
No Fix 380 min Never
HDOP* 5.3 2.1
Accuracy* x meter | (x * 0.4) meter
*Average Value (24hrs)
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Real sky scenario with the 4 Galileo Sats

29/10/2013 08:55:00 UTC 4B°039.45"N, 0113912"E
1]
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DEFENCE & SPACE
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GPS+Beidou
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Teseo-LIV3F Module

Best In Class Precision Geofencing
] [

Multi Constellation
® .Odometer

.. Assisted GNSS Datalogging
° °

Low Power Modes. - FW Upgrade & Configuration
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Where does LIV3F fit ?

Drones Fleet Insurance
Management

S o '

Diagnostics  Anti-theft People

O

PET Public Goods /
K Transportation
LIV3F fit

= 8 8

OEM High
Automotive Wearables Precision

‘,I LIV3F not a fit
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e Module Architecture

16 Mb Flash GND_RF—

. TESEO Il RE INC>
2 »{ GNSS Core & Subsystem [¢ Wake-up GND_RF—>
Ant_OFF W __ROM__| PPS | AntOFF <
LRAM " ' VCC_RF<

Connectivity || Power Management < Bam_:;"ﬁ?:;ﬂ“{up;i; Reserved—

I!@ﬂ .;_ L] ) 1/0 supply (Vcc_10) SDA

< SCL<>

Size: 9.7 x 10.1 mm Reserved—
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Basic Design

Main PS
A e mm e ————

TCXO

SAW
Filter
opt

2MB SsQl
Flash
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Teseo-LIV3F
Performance & Features
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GNSS Performance

Cold start < 32 < 36 <30

Time To First Fix
(sec) Warm start <25 <29 <26

Hot start <1.5 <25 <2

Velocity (m/s) 0.01 - 0.01

Accuracy Heading (deg) 0.01 - 0.01

(CEP 50%) Horizontal position
with AGNSS (m)

Horizontal position
with SBAS (m)

<1.8 <15 -

<15 - -

. Tracking -163 -163 -163
Sensitivity
(dBm) Navigation -158 -158 -158

Reacquisition -156 -156 -156



Standard Applications

Datalogging Geofencing Odometer

saves lat/lon to flash notifies when lat/lon is computes distance
for retrieval by host close to a defined travelled from position &
circle velocity data
Up to 12h data logging (1Hz)
, , Up to 8 configurable circles Up to 3 TRIP counters
Logged data-fields configurable
Crossing fence alarm Distance achieved alarm

Memory full alarm

Lys

fe.augmented



IX. . Assistance Methods

Self Trained Predicted Real Time
ST-AGNSS predicts satellite data P-AGNSS predicts RT-AGNSS uses real-time
based on previous observation of satellite data based on satellite data downloaded by

satellite broadcast data data downloaded by an an assistance server

assistance server

Internet NOT needed Internet NEEDED Internet NEEDED
(8kB data per download) (6kB data every 2hrs)
6-day prediction 14-day prediction Continuous/RealTime
TTFF ~1-4sec TTFF ~1-4sec TTFF ~1sec
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Alternate Power Modes

Adaptive Duty Cycle Periodic
Apps requiring specific accuracy 1 -> 5 sec per PVT output 5sec -> 18hr per PVT output
GLONASS RF off when under GNSS RF & BB off 70% of in Standby mode or OFF when
EHPE threshold every sec not active
GPS + GLONASS GPS + GLONASS GPS only
EHPE threshold Auto EPH update & Lowest Average
configurable continuous mode Power Option
detect




Teseo-LIV3F
Advanced Features



Teseo
Module

TESTSewp |

Reference time
Operation Mode

Timing Constellation Mask 0

GPS Time
GPS Only

SIMULATOR environment — GPS Time as reference, Error
GPS only mode, Timing Mask set to 0 [ns]
PPS error (50%) 3.8
PPS error (90%) 7.4
PPS error (99%) 9.7
PPS error (100%) 6.5
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Teseo
Module Q
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@a¥® sTM32 Open
‘ ] Development
. Environment

X-Nucleo-GNSS1A1
For development on STM32 based design

* Includes:

Boards

+ X-CUBE-GNSS1 expansion package for STM32Cube

* Protocols:

+ NMEA

« Interfaces:

+ 1 UART

« 1 DDC (12C compliant)
+ Digital I/O configurable timepulse
* 1 EXTINT input for Wakeup

Teseo
Module

EVB-LIV3F
For evaluation of LIV3F GNSS solution

* Protocols: NMEA
* Interfaces:

1 UART

1 DDC (12C compliant)



Teseo
Module [o]

~ Teseo Suite Lite

-~

 View/Record/Playback
NMEA & DEBUG

* View Graphics charts
o Position
o CNO
o Sky view
o Map view

D EBEEEEEDEEEE
231.297'191. Eﬂl azlmlzmlzuzlmlmlm

« Send Commands

* Dedicated panels:
o Assisted GPS
o FW configurator

) T

* TEST plan

* Embedded TOOLs:
o FW Upgrade

Lys
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Teseo
Module

www.st.com/gnssmodules mea

&7 = :

e ] = Mo 2 Pmauct Catsiog @ Engish & Loon

www.st.com/gnssmodules

[ = TeseciFwsE

Teseo-LIVAIF [smrmuyst  [Asraw e

TESED LIW3IF module svaluation board

Technical Documentation
f‘; Downioed Datashast

Datasheet FEATURED VIDEDS Sem Adl
The Tesec-LIVIE module |8 80 sy 10 use Global Navigathan Satelfe Sysem (GNSD) standalons moduie. embedading Teseoll single dig
Hardware User Manual slandakne postioning recaver IC working sSmultansously on multiple constellatons (GPS/Galilss HomssBaDowQZ55)
The Tesac-LIVEF modules brng the proven accuracy and rabusinass of Tesar chips io the reach of svaryore: the embedded firmware and ? =
Software User Manual 18 COMPIETE SVELATON ewifonMEnt Save eveiopmant time whils ind cOMPacness and cost-sfectivensss of TS sahibion maxe § ideal for T v
several applications. SUCh s insurante. goods tracking, drones, T08ng, ant-iheh systams. peopla and pet location, vehicks Tracking, . u -
emergency calls. leet management venicie snanng. deagnostics and public rarspartation o

Eval board data brief )

WARERIR S S T8 fen iy Sipe, Tasen-L AP (= offenng Supendr scouracy THENKS 1o the on boand 24 Mz Temperatore Compensaiss
Crysial Oscivator (TCHO) and & reduced Time To First Fix [TTFF) relying t2 s oedicated 32 KHz Real Time Cliock (RTC) cxcliatar

Firmware updates
Thanks to the smbedded 18 Mbk Resh Tesea-LINVIF offers many setra festures such 53 dala logging, 7 days sutonomaus asaisted GNES.
Schematics, Gerber and PCB et cass: lunddit' s
Taseo-LIVIF provides afo The Autonomous Assiied GNES able to predict saeite cats based on [revious abearvation of saeiita
Example C-Code Taseo-LIV3F madule, being a certfad solidion, oplimizes the tma io market of e fina applications with a tempecaiune operating RAge
from -40°C 1o 28°C
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Thank you!

Q&A
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