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P-L496G-CELLO2
P-L496G-CELLO2 Hardware Description Hardware OverVieW

* The P-L496G-CELLO2 STM32 discovery pack for LTE IoT cellular to cloud (STM32-C2C/LTE IoT) is a turnkey
development platform for cellular and cloud technology based solutions.

* The pack is composed of an STM32L496AGI6-based low-power discovery mother board with preloaded firmware,
and an STMod+ cellular expansion board with antenna.

It features STM32L496AGI6 Arm®-based microcontroller featuring 1 Mbyte of Flash memory and 320 Kbytes of RAM
in a UFBGA169 package

+ Board expansion features Quectel BG96 worldwide cellular modem LTE Cat M1/Cat NB1/EGPRS module, 300 kbps
downlink, 375 kbps uplink.
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X-NUCLEO-GNSS1A1 Hardware Description

The X-NUCLEO-GNSS1A1 expansion board is based on the Teseo-
LIV3F tiny GNSS module.

It represents an affordable, easy-to-use, global navigation satellite
system (GNSS) module, embedding a Teseo lll single die standalone
positioning receiver IC, usable in different configurations in your
STM32 Nucleo project.

The Teseo-LIV3F is a compact (9.7x10.1 mm) module that provides
superior accuracy thanks to the on-board 26 MHz temperature
compensated crystal oscillator (TCXO) and a reduced time-to-first fix
(TTFF) with its dedicated 32 KHz real-time clock (RTC) oscillator.

The Teseo-LIV3F module runs complete GNSS firmware (X-CUBE-
GNSS1) to perform all GNSS operations including acquisition,
tracking, navigation and data output without external memory
support.

The X-NUCLEO-GNSS1A1 expansion board is compatible with the
Arduino™ UNO R3 connector and the ST morpho connector, so it
can be plugged to the STM32 Nucleo development board and
stacked with additional STM32 Nucleo expansion boards.

Key Products on board

Single die standalone positioning receiver IC
working on multiple constellations, 10x10mm compact size.

26MHz Temperature Compensated Crystal Oscillator (TCXO)
and reduced Time To First Fix (TTFF) relying to a 32KHz
Real Time Clock (RTC) oscillator for superior accuracy.
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GNSS expansion board

Hardware Overview
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Teseo-LIV3F D Battery holder

[} Antenna connector [ Arduino UNO R3 Connectors

Latest info available at www.st.com
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FP-SNS-AGNSS1
Software overview

Software description

FP-SNS-AGNSSL1 is an STM32Cube function pack which
lets you connect your I0T node to a cellular network and
enable Assisted-GNSS applications. Assisted-GNSS is a
mechanism to provide ephemeris assistance from external .
source, thus considerably reducing the time to get a FIX Overall Software Architecture
especially in critical environments when the ephemeris
download time could be very long. Ephemeris assistance is
provided by RxNetworks online service. Application FP-SNS-AGNSS1

The software is provided for STM32L496AG MCUs and it is

easily portable across different MCU families thanks to
STM32Cube. | A Framewerk
Key features Hardware

Abstraction STM32Cube Hardware Abstraction Layer (HAL)

+ Complete firmware to connect an loT node with GNSS
module to a LTE loT cellular network Support for
Assisted-GNSS through RxNetworks online services

« Middleware libraries with support for FreeRTOS, DLk I s G TR e
GNSS, NMEA and JSON parsing functionalities

« Sample implementation available for X-NUCLEO-
GNSSI1AL connected to a P-L496G-CELLO2 STM32
discovery pack for LTE loT cellular connectivity

+ Easy portability across different MCU families, thanks
to STM32Cube

* Free, user-friendly license terms
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Setup & demo examples
HW prerequisites with L496G-DISCOVERY
1x STM32 Nucleo expansion board with Teseo-LIV3F GNSS (X-NUCLEO-GNSS1A1) with GPS antenna

1x P-L496G-CELLO2 discovery pack for cellular to cloud, which contains:
+ 1x expansion board with Quectel BG96 LTE IoT modem, compatible with STMod+ connector

* 1x STM32 Discovery development board 32L496GDISCOVERY

« LTE antenna
Laptop/PC with Windows 7, 8 or 10
1x micro USB cable

Cellular network access point

Micro USB X-NUCLEO-GNSS1A1 P-L496G-CELLO2
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Setup & demo examples

SW prerequisites —

« STSW-LINKOQO9: ST-LINK/V2-1 USB driver
« STSW-LINKOQO7: ST-LINK/V2-1 firmware upgrade

« FP-SNS-AGNSS1
* Download FP-SNS-AGNSS1 package from www.st.com
» Copy the .zip file content into a folder on your PC

« The package contains the source code example (Keil, IAR EWARM, STM32CubelDE) and binary
for P-L496G-CELL02

« Serial line monitor — e.g., Tera Term

- Before flashing the FP-SNS-AGNSSL1 firmware it is necessary to register the embedded SIM card in
the P-L496G-CELLO2 as described in document UM2322, STM32 Discovery pack for LTE IoT cellular
to cloud.
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http://www.st.com/content/st_com/en/search.html#q=FP-SNS-AGNSS1-t=keywords-page=1
http://www.st.com/
https://www.st.com/content/ccc/resource/technical/document/user_manual/group0/c0/af/a9/90/4a/ae/48/02/DM00452403/files/DM00452403.pdf/jcr:content/translations/en.DM00452403.pdf

FP-SNS-AGNSS1
o STM32 Function Pack e

Go to www.st.com/stm32ode-fp

‘,’ FP-SNS-AGNSS1
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Documentation

e . ~ BSP, HAL and drivers

Drivers <

Select Middlewares _ GNSS, NMEA, FreeRTOS, Cellular Libs

FP-SNS-AGNSS1 g : ~ Sample application; pre-built binary
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FP-SNS-AGNSS1

Installation procedure

« Connect the P-L496G-CELLO2 and the X-NUCLEO-GNSS1A1 expansion board
» Connect the P-L496G-CELLO2 board to your PC

v 5TM32CubeFunctionPack_AGMS51_V1.0.0
_htmresc
Documentation
Drivers
Middlewares

A Projects

From the software package
A STM32L496G_Discovery

drag and drop the *.bin (in
Binary folder) on

v L AGNSS1 L496GDiscovery drive = New Volume (k)
Binary ¥ o DS _LA96ZG (F)

b Applications e Windows ()

v

Core
IDE
5TM32_Cellular

Litilities
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Configure Serial Terminal

Open serial terminal then configure baud rate speed to 115200 (Setup - Serial port in TeraTerm).
Set transmit delays to a value bigger than zero, like 10.

" COMSA - Tera Tenw
Edit

Termninal...

Control

Window Help

Window...

Font...

Keyboard...
Senal port... I
Promy...
55H...
55H Authentication...
55H Forwarding...

CSH KerGenerston. Port: COM18 - | oK
TCP/P... Baud rate: I 115200 - I
General... Data: 8 bit - Cancel
Additional settings... F'arity: none -
AT Stop: 1 bit - Help
Restore setup... —

val... cartifcate-z... Clou Flow control: none -

Setup directory...

Load key map... Transmit delay

I 10 msecfchar 100 msecfline
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Application initialized

Once the modem has been successfully initialized and is in the activate state, a message will notify to the
user that A-GNSS task is ready: ‘Press enter to start the A-GNSS Application!’
At this point, the main menu for the A-GNSS application will be displayed.

- It may happen that the modem fails initializing. In that case, a manual reset is
needed just pushing the reset button on the discovery board.

T COM?T - Tera Term VT — O X

File Edit Setup Control Window Help
NT+CGATT 7<GR>
<CR><{LF>
+CGRTT 1(CR)(LF>
<CR><L.
OK(CH)(LF)
poasesessexnanx CET_attach_modem_mngt OK seseesssoes
: CST_MODEM REGISTERED _STATE <
ATParser:*x% SEND (size=14) mex

><L
OK<{CR><{LF>
ATParser:*xx SEND C(size=1@8) ex
AT +QIACT 7<{CR>
<CR>{LF>
OK<{CR><LF>
UG96 ugel cid = 1, modem cid = 1
arser:®xx SEND (size=11) e
RT+QIRCT 1<{CR>
<CR><LF>
OK{CR><{LF>
ATParser:xxx SEND (size=18) :xx

+QIACT: 1,1.1."18.193.184.27"<CR><{LF>
{CR><LF>
<CR>{LF>
State : CST_MODEM_PDN_ACTIVATE_STATE <
==== (§T_cellular_service_task : autom_event = no event

15*** SEND (size=18)> xx

R
<CR>{LF>
+QIACT: 1,1.1."18.193.184_27"(CR>{LF>
<CR>{LF>
OK<CR>{LF>

: CST_MODEM_DATA_READY_STATE <

Press enter to start the A-GNSE Applicationt
Select a command:

1 - agnes

2 — help

3 - ext-help

“GENPASS" to get passuoxd
“DOWNLOAD-PR-DATA.x" — x constellation flag:

» e: only GAL

: c only BEI

¥ FULL conutellat1on GPS + GLO + GAL
DOHNLORD RT-DATA.x" — x constellation flag:

gl £l
‘ - e; only GAL
» c¢i only BEI

>

o
"GETAGPSSTATUS" to get A-GMNSS status
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Password generation

In order to access the RxNetworks servers, the user has to provide a set of parameters which are used
for generating the HTTP request. Predictive A-GNSS and RealTime A-GNSS use the same password
generator and the same NMEA commands.

GENPASS: is the command through which the user asks the Teseo-LIV3F to generate a password in
order to access the RxNetworks server

T COMT - Tera Term VT — O X
File Edit Setup Centrol Window Help

>
UG?6: SOCKET PROMPT HECEIUED

! £ BXZB Bx48 @x54 Bx54 Bx50 Bx2f Bx31 Bx2e Bx31 BxBd
@x0a Bx48 Bx6f Bx73 Bx74 Ox3a Bx28 Bx77 @x77 Bx77 Bx2e Bx73 Ox74 Bx2e Bx63 Bx6f
B:6d BxBd BxBa Bx0d BxB0a
<CR><LF>
_SEND OK<CR><LF>
data ok
socket send data 0K

CR><L
+QIRD: @.0,8{CR>{LF>
:+QIRD:- total_receive_length = B
:+QIRD:- have_read_length = 8
:+QIRD: unread_length = 8
<CR>{LF>
OK{CR><LF>
CS8:S5ize of data received on the socket= B hytes
<CR>{LF>
recu” 1{CR>{LF>
cket B data ready called: waiting rsp
ATParsepr:=xx SEND (size=12) w=w=
AT +QIRD=1,.B<CR>
<CR>{LF>
+QIRD: 195,8,195<{CR><LF>
[ B tntal receive_length = 195
D: have_read_length =
: unread_length = 195

OK{CR>{LF>

ATParsep:xxx SEND (size=14) =
AT +QIRD=1,195<CR>

<CRY<LF>

+QIRD: 195<CR><{LEF>
UG?6: +QIRD: peceived data
UG?6 : +QIRD: remote IP addr

ATParser: Big frame (display deactivated)
CCRKLF>
OHCCRY<LF>

[C2:8ize of data received on the socket= 195 hytes
rcu data exit with data
: Update date and time
Conflgullng the RIC f}um Dagﬁ Thu, 19 Dec 2019 15:45:28 GMT

[Password Genelatlﬂn I PASS GEN OK 1
Device [d: [ 88513730363331341900AF?7 1
[Password: [ jCklnglhi68I1%H+M16uv7?NuRShDD=zBggnnMabgq2HPeC4= 1
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Predictive A-GNSS seed transmission

In order to download the assistance data called “seed” for the Predictive A-GNSS mechanism, the user
has to invoke the command DOWNLOAD-PR-DATA,x where x is the flag for one of the following
constellation:

« GPS

e Glonass
* Galileo
e BeiDou

T COMT - Tera Term VT - O X

File Edit Setup Control Window Help

UGY6:+QIRD: unread_length = 1801
<CR><LF>»
OR<{CR><LF>
ATParser: === SE|

AT +QIRD=1 1861 {CR>
<CRX<L
+QIRD: 1@81<CR><LF>
:+QIRD: received dat
:+QIRD: remote IP ad

ND (size=15) e

Big frame {display deactivated)

ATParser:
<CR><LF>
OK<CR><LF>
[C3:8ize of data received on the socket= 1881 hytes
[COM: rov ta exit data available or err low level
T R

arser
AT +QICLOSE=1<{CR>
<CR><LF>»
OK<{CR>{LF>
CS:socket_deallocateHandle 8@
: close socket ok
: socket close OK
POST response OK
lcurr_secs{18>,. next_gps_time<B> next_secs<1l9>
Seed (seed_size 5128. bhasebd - len 4672):

SEND (size=13)

e stasa s anennOEEEEEnUN_sats _gps = 30
bk xuseed_info.nsat =

feae 3¢ 3856 30 36 363006 3036626 0366 e % ged_info.max_satid = 30
[Send $PSTMSTAGPSSEEDBEGIN command

ISEED BEGIN OK
>Send SPSTMSTAGPSBLKIYPE command

[BLOCK TYPE OK
>Send $PSTMSTAGPSSEEDPKT commands

[2ending PKT
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In order to download the assistance data called “seed” for the RealTime AGNSS mechanism, the user

RealTime A-GNSS seed transmission

has to invoke the command DOWNLOAD-RT-DATA,x where x is the flag for one of the following

constellation:

Ly
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GPS
Glonass
Galileo
BeiDou

¥ COMYT - Tera Term VT - [m} X
File Edit Setup Control Window Help

et et bt ek e e et e et e bt e e
Soooooooooooog

ot et et bt
ogogg

{num_sats=31>:

ALM1 SAT = 3
SPSTMEPHEM command. ..
EPH] SAT ID: 1
EPH] SAT ID:= 2
EPH]1 SAT ID: 3

D

1D=
1D:
ID:
ID:
ID:
ID:
ID:
ID:
1D:
ID:
ID:
ID:
1D:
ID:
ID:
ID:
ID:
ID:
ID:
1D:
ID:
ID:
ID:
1D:
ID:
ID:
ID:
ID:
ID:
1D




Documents & related resources

All documents are available in the DESIGN tab of the related products webpage

P-L496G-CELLO1:

« Gerber files, BOM, and schematics

- DB3530: STM32 discovery pack for LTE IoT cellular to cloud — Data brief

+ UM2052: Getting started with STM32 MCU Discovery Kits software development tools — User Manual
« UM2365: STM32 Discovery pack for LTE loT cellular to cloud — User Manual

X-NUCLEO-GNSS1A1:

+ Gerber files, BOM, and schematics
+ DB3444: Global navigation satellite system software expansion for STM32Cube — Data brief

+ UM2334: Getting started with the X-CUBE-GNSS1 Global Navigation Satellite System software expansion for
STM32Cube — User Manual

FP-SNS-AGNSS1:

+ DB4108: STM32Cube function pack for GNSS and cellular connectivity enabling Assisted-GNSS applications — Data
brief

+ UM2675: Getting started with the STM32Cube function pack for GNSS and cellular connectivity enabling Assisted-
GNSS applications — User Manual

+ Software setup file

‘ﬁ Consult www.st.com for the complete list
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STM32 Open Development Environment
Fast, affordable Prototyping and Development

* The STM32 Open Development Environment (STM32 ODE) is an open, flexible, easy and
affordable way to develop innovative devices and applications based on the STM32 32-bit
microcontroller family combined with other state-of-the-art ST components connected via

expansion boards. It enables fast prototyping with leading-edge components that can
quickly be transformed into final designs.

STM32Cube STM32 Nucleo

development software expansion boards
(X-NUCLEO)

@¥®» sTM32 Open

' " Development
. Environment

STM32 Nucleo STM32Cube

expansion software

development boards (X-CUBE)

Function Packs
(FP)

For further information, please visit www.st.com/stm32ode
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