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This document mainly introduces how to establish BG96-QuecOpen compiler environment in Windows
and Linux Operating Systems, how to compile user application in BG96-QuecOpen SDK and how to run

and update user application based on BG96-QuecOpen solution.
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2 BG96-QuecOpen Solution Overview

2.1. General Overview

Quectel BG96-QuecOpen provides an infrastructure for applications to dynamically load modules that are
built from the resident component of the application. The module is useful for the following scenarios:

@ Total application code size exceeds the available memory
® New application modules need to be added after the core image is deployed

Partial firmware updates are required

Each module is built independently with a common preamble structure attached in the binary. The
preamble contains various details about the module, including:

a single thread entry point

stack size priority

module 1D

callback thread stack size/priority, and so on.

2.2. BG96-QuecOpen Architecture

The following diagram shows the architecture of BG96-QuecOpen.

BG96-QuecOpen_Application_Note
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Figure 1: Architecture of BG96-QuecOpen
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3 Setup Compiling Environment

Quectel BG96-QuecOpen includes two revisions based on different baseline of MDM9206. One is based
on TX2.0 and the other is based on TX3.0.1. Compilation tools are different for different baselines.

While compiling BG96-QuecOpen user application, the host’'s operating system and compilation tools
should meet the requirements shown below.

Table 1: Compiling Environment Requirement for TX2.0

Source or Toolchain Required for ) Supported
Component ) L Cygwin )
Binary Only Building Source Build Hosts
ARM complier tools 5.05 . .
QuecOpen SDK  Source , Cygwin 2.8.0 Windows 7
(build 106)
Table 2: Compiling Environment Requirement for TX3.0.1
Source or Toolchain Required for . Supported
Component . . b Cygwin Python pp
Binary Only Building Source Build Hosts
Cygwin Python  Windows 7/
QuecOpen SDK  Source LLVM 4.0.3 .
2.8.0 2.7 Linux

” NOTE |

Licensed users can download LLVM compiler through the Qualcomm ChipCode ™ portal. Customers also
can request this tool from Quectel.

3.1. Setup Compiling Environment for TX2.0

3.1.1. Download and Install ARM Compiler Tool

The following mainly introduces how to download and install ARM complier tool in Windows build
environment.

BG96-QuecOpen_Application_Note 10/67
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3.1.1.1. Download ARM Compiler Tool

Step 1: Create an account in the following page: https://silver.arm.com.

Step 2: Open the ARM complier tool download page: https://silver.arm.com/browse.

(1) Click “Downloads” = “Development Tools” > “DS-5 Development Studio”, as illustrated below:

ARM  The Architecture for the Digital World®

Welcome
Products Support Community Markets About Careers ~ | Sea
You are here » Support > ARM Self Service
Support {1) Connect and Silver oulage - Saturday 11th and Sunday 12th March - Click for more info

ARM Self-Service

Documentation
Knowledge Articles

Get answers to questions, develop

DesignStart
e e your ARM knowledge, and access

Product Support softwar'e.
Keil Support
~ Training ARM‘
- Support The Architecture for the Digital World® Welcome
v Active £
ARM A Products Support Community Markets About Careers ~ Sea
v 1
Enginee
v Universi You are here » Support » ARM Self Service » Downloads
v Contact ARM Self Service {1) Connect and Silver outage - Saturday 11th and Sunday 12th March - Click for more info
. Downloads
~ Documentation
~ Knowledge Articles Here you are able fo browse, download and license some of ARM's products for evaluation purposes._ If you encounter any problems or h
v Licenses fo this service please raise a new support case.
~ Books

Thege are the products available to you
MNotifications
Download History
Order History

B

Ewvaluation Products:

®

Patches:

~ DesignStart

~ Evaluation Products =

~ Product Support ARM and AMEBA Architecture:
e [@ pevelcpment Toots: |

Evaluation Product:

g
o
r
:
H)
S
i

Figure 2: “Downloads” and “Development Tools” Pages

BG96-QuecOpen_Application_Note 11/67
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ARM The Architecture for the Digital World®

Products Support Community Markets About Careers

You are here: » Support » ARM SelfService » Downloads

Welcome b

> Searc

ARM Self Service

<

Documentation
Knowledge Articles
Licenses

Books

<

<

<

Motifications
Download History
Order History
DesignStart
Evaluation Products
Product Support
Keil Support

<

<

<

<

(1) Connect and Silver outage - Saturday 11th and Sunday 12th March - Click for more info

DS-5 Development Studio

Here you are able to browse, download and license some of ARM's products for evaluation purposes. If you encounter any problems or hat

to this service please raise a new support case.

These are the products available to you

Evaluation Products:

ARM and AMBA Architecture:

= Development Tools:

Public Downloads

ARM Compiler 6 (Linux 32-bit)

ARM Compiler 6.4 for Linux 32-bit
(placeholder)

[ Display older v

ARM Compiler & (Linux &4-bit)

Douwmnioad Now

ARM Compiler:

AR Compiler ARM Compiler 6.6 for Linux 64-bit

Download Now

» ARM Compiler Display older v

ARM Performance Libraries:

» ARM Performance Libraries AR Sompiler S (Windows 22 bit

ARM Compiler 6.6 for Windows 32-bit Download Now

DS-5:

» DS-5 Development Studio

Display older versions

ESL: Fast Models:

» Fast Models and Fixed Virtual Platforms ARM Compiler & (Windows 4-bit)

» ARMvE-A Foundation Platform Download Now

ARM Compiler 6.6 for Windows 64-bit
» AEM VE-M FVP

=

Figure 3: Click “DS-5 Development Studio”

(2) Under “ARM Compiler 5 (Windows)”, click the “Download Now” button after “ARM Compiler 5.05
update 1 (build 106) for Windows” to download the corresponding ARM compiler tool for Windows.

» Versatile Express version 2.0

IARM Compiler 5 (Windows) I

» Cortex-M Prototyping System version 3.0

ARM Compiler 5.06 update 5 (build
528) for Windows

Download Now
» Cortex-M Prototyping System version 3.1 i

Evaluation Product:

Physical IP:
ARM Compiler 5.06 update 4

(build 422) for Windows
ARM Compiler 5.06 update 3
(build 300) for Windows
ARM Compiler 5.06 update 2
(build 183) for Windows

Processors: Download how

software:

Systems IP:

Download Now

ARM Compiler 5.06 update 1

Download Now
(build 61} for Windows

ARM Compiler 5.06 (build 20)for
Windows
ARM Compiler 5.05 update 2
(build 169) for Windows
ARM Compiler 5.05 update 1
(build 106) for Windows

ARM Compiler 5.05 {build 41) for
Windows

Download Now

Download Mow

Download Now

Figure 4: Download the Corresponding Tool

BG96-QuecOpen_Application_Note 12 /67
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(3) After clicking “Download Now?”, there is a need to confirm the details shown as below:

# | Agree *
Please confirm the details listed below
Address: Email: gl_arm_01@126.com
Telephone Mumber:
TowniCity: Fax

State/County: Job Title:

Zip/Postal Code:

Country: Reason:

China

¥ | Agree for ARM to contact me with related information for these products *

Note: * indicates a mandatory field

Figure 5: Confirmation of Details

(4) Finally click “Confirm” button and then the tool packet will be downloaded.

3.1.1.2. Install ARM Compiler Tool

After downloading ARM compiler tools, you can follow the steps illustrated below to finish installation of

ARM compiler tool.

Step 1: Run “ARM Compiler 5 Setup” program and then click “Next”.

BG96-QuecOpen_Application_Note 13/67
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‘#) ARM Compiler 5 Setup

Welcome to the ARM Compiler 5 Setup
Wizard

The Setup Wizard will install ARM Compiler 5 on your
computer. Click Next to continue or Cancel to exit the Setup

Wizard.

Back [ Next | [ cancel |

Figure 6: ARM Compiler 5 Setup

Step 2: Accept the terms in the license agreement and then click “Next”.

1 ARM Compiler 5 Setup

End-User License Agreement
Please read the following license agreement carefully

END USER LICENCE AGREEMENT FOR THE ARM COMPILER 5

THIS END USER LICENCE AGREEMENT (“LICENCE”) IS &
LEGALs. AGREEMENT BETWEEN YCU (EITHER A SINGLE
INDIVIDUAL, OR SINGLE LEGAL ENTITY) AND ARM LIMITED
("ARM") FOR THE USE OF THE SOFTWARE ACCOMPANYING
THIS LICENCE. ARM IS ONLY WILLING TO LICENSE THE
SOFTWARE TO YOU ON CCNDITICN THAT YOU ACCEPT ALL OF
THE TERMS IN THIS LICENCE. BY CLICKING “I AGREE” OR
BY INSTALLING OR OTHERWISE USING OR COPYING THE
SOFTWRRF VOIT TNNTCRZTF THRT VOIT 26RFF TO RFE ROITND RY

[ pint | | Back || Next | [ cancel |

Figure 7: End-User License Agreement
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Step 3: Select the way you want features to be installed.
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Custom Setup
Select the way you want features to be installed.

>
:
13
1?;, Hmnm
i

Click the icons in the tree below to change the way features will be installed.

ARM Compiler 5
This feature requires 452MB on
your hard drive.

Location: C:\Program Files (x86)\ARM_Compiler_5\

A system reboot is pending

[ Reset
Figure 8: Custom Setup
Step 4: Ignore “System Pending Reboot” warning, and click “Next”.
) System Pending Reboot N = -~ e

& installing this package.

System Pending Reboot
This installation has detected that a system reboot is pending. You
are strongly advised to cancel this installation and restart before

J

Back || Next

ding Reboot” Warning

Figure 9: “System Pen

BG96-QuecOpen_Application_Note
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Step 5: Click “Install” to begin the installation, then wait while the setup wizard installs ARM compiler 5

%) ARM Compiler 5 Setup
Ready to install ARM Compiler 5
Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

Install

| Bak ||

Figure 10: Ready to install ARM Compiler 5

Step 6: Click the “Finish” button to exit the setup wizard and complete the compiler tool installation

Installation of ARM Compiler 5 is

1) ARM Compiler 5 Setup

Complete
Click the Finish button to exit the Setup Wizard

Cancel

Back  |[__Finish

16 /67

Figure 11: Finish Installation of ARM Compiler Tool
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After successful installation of ARM compiler 5, there is a need to restart the computer to make the

compilation tool take effect.

3.1.2. Download and Install Cygwin

3.1.2.1. Download Cygwin

Open the Cygwin download page shown as below to download the corresponding revision of Cygwin for

Windows: https://cygwin.com/install.html.

3.1.2.2. Install Cygwin

To install the environment where you can compile the BG96 QuecOpen application, please follow the

steps below:

Step 1: Run “Cygwin Setup” program and then click “Next”.

Cygwin Net Release Setup Program

This setup program is used for the initial installation of the
Cyagwin environment as well as all subsequent updates. Make
sure to remember where you saved it.

The pages that follow will guide you through the installation.
Please note that Cyawin consists of a large number of
packages spanning a wide variety of purposes. We only
install a base set of packages by default. You can always run
this program at any time in the future to add, remove, or
upgrade packages as necessary.

Setup.exe version 2.880 (64 bit)
Copyright 2000-2017
http://www cygwin.com/

Figure 12: Cygwin Setup Program

Step 2: Choose the installation type.

BG96-QuecOpen_Application_Note 17 /67
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Choose whether to install or download from the intemet, or install from files in
a local directory.

@) Install from Intemet
{downloaded files will be kept for future re-use)

(©) Download Without Installing

() Install from Local Directory

Figure 13: Choose Installation Type

Step 3: Select the directory where you want to install Cygwin, and also please choose a few installation
parameters.

| g Cygwin Setup Choose Installation Directon

Select Root Install Directory
Select the directory where you want to install Cygwin. Also choose afew
installation parameters.

Root Directory
C:\cygwin64]

Install For
@ All Users (RECOMMENDED)
Cyagwin will be available to all users of the system.

) Just Me
Cygwin will still be available to all users, but Desktop Icons, Cygwin Menu Entries, and important
Installer information are only available to the cument user. Only select this if you lack
Administrator privileges or if you have specific needs.

[ <Back J[_Net> ][ Cancel |

Figure 14: Choose Installation Directory and Parameters
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Step 4: Select a directory where you want the setup to store the downloaded installation files
JE Cygwin Setup - Select Local Package Director,
Select Local Package Directory e
Select a directory where you want Setup to store the installation files it
downloads. The directory will be created if it does not already exist
Local Package Directory
D:\Tools

Figure 15: Select Local Package Directory

Step 5: Select the type of internet connection

Select Your Intemet Connection
Setup needs to know how you want it to connect to the intemet. Choose
the appropriate settings below.

(@) Direct Connection
() Use System Proxy Settings
(7) Use HTTP/FTP Proxy:

Proxy Host \

Port \Eg) .

~) Direct Connection {egacy)

19/67

Figure 16: Select Internet Connection Type
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Step 6: Then you will see the installation progress. After it completes, please choose a site from the list.

Choose A Download Site
Choose a site from this list, or add your own sites to the list

Available Download Sites:
-

http://cygwin mimors. hoobly.com =
http://mirrors koehn.com =
http://mimors. metapeer.com

hitp://cygwin parentingamerica.com

http://www pirbot.com

http://cygwin skazkaforyou.com

ftp://mirrors xmission.com

http://mirmrors xmission.com

ftp://ftp atlib.gatech.edu

http://mimor.cs.vt.edu

http://mimor nexcess net

fip: //mlrror intemode .on.net

L./ [ s P Y

Figure 17: Choose a Download Site

Step 7: Please wait patiently during download or installation progress. When it completes, click “Next”.

This page displays the progress of the download or installation. E

Downloading...
cyautils-1.4.16-1 tar xz from http://cygwin parentingamerica.co...
21 % (16k/75) 10.4kB/s

Package:  |pmm—m J
Total: 5 4
Shakcs ————— J

i' < Back \| Next > \[ Cancel ]

Figure 18: Process of Download or Installation
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Step 8: Create an icon for Cygwin, and then click “Finish” to complete installation.

- 5 —w—_ S e S
| Cyguin Setup - Instalation Status and Create lons

Create Icons
Tell setup if you want it to create a few icons for convenient access to the >
Cygwin environment.

[7] Create icon on Desktop
[T Add icon to Start Menu

Installation Status
Installation Complete

T e

Figure 19: Create Icon and Complete Installation

After successful installation of both ARM compiler tool and Cygwin, customers can start compiling
QuecOpen SDK. For details about compilation and running of QuecOpen SDK, please refer to Chapter 4

and Chapter 5 for details.

3.2. Setup Compiling Environment for TX3.0.1

3.2.1. Download LLVM

Licensed users can download LLVM compiler through the Qualcomm ChipCode™ portal. If Quectel

customers have no license, please contact with Quectel.
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3.2.1.1. For Windows 7 Build Hosts

Snapdragon_SD LILVM_ARM.WIN 4.0 Installer =

View Different Version  [Elulelelo kIR Download 403201 (259 MB)

Full Name
Qualcomm® Snapdragon™ LLVIM ARM Toolchain for Linux

Description
The Snapdragon LLVM compiler ARM toolchain is required for buiding CoreBSP images such as boot (XBL) RPM,SPSS and TZ

Categories
Bring-up

Chipsets
All

Reference Number
Snapdragon_SD_LLVM_ARMWIN 4 0-40320-Snapdragon_LLVIM_ARM-1

System OS
Windows

Release Date
10-24-2017

Figure 20: LLVM Download for Windows 7 Build Hosts
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3.2.1.2. For Linux Build Hosts

Snapdragon_SD LLVM_ARM.LNX.4.0 Installer =

View Different Version JREEVE IR Download 40300.1 (221 MB)

Full Name
Qualcomm® Snapdragon™ LLWVM ARM Toolchain for Linux

Description
The Snapdragon LLWVM compiler ARM toolchain is required for buiding CoreBSP images such as boot (XBL) TZ, RPM and SPSS

Categories
Bring-up

Chipsets
All

Reference Number
Snapdragon_SD_LLVM_ARM_LMNX 4 0-40300-Snapdragon_LLVIM_ARM-1

System OS
Linux

Release Date
10-24-2017

Figure 21: LLVM Download for Linux Build Hosts

After download, the tool can be used without installation procedure.

3.2.2. Download and Install Cygwin

Please refer to Chapter 3.1.2 for details.

3.2.3. Download and Install Python

3.2.3.1. Download Python

Open the Python download page shown as below to download the corresponding revision of Python for
Windows/Linux: https://www.python.org/download/releases/2.7/.
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https://www.python.org/download/releases/2.7/
This is a production release. Please report any bugs you encounter.

We currently support these formats for download:

O‘r’our Re OVerizon.

» Gzipped source tar ball (2.7.0) (sig)
» Bzipped source tar ball (2.7.0) (sig)
» Windows x86 MSI Installer (2.7.0) (sig)
= Windows X86-64 MSI Installer (2.7.0) [1] (sig)
= Mac Installer disk image (2.7.0) for OS X 10.5 and later (sig). It contains code for PPC, i386, and x86-64.

= 32-bit Mac Installer disk image (2.7.0) for OS X 10.3 and later (sig).

» Windows help file (sig)
Figure 22: Python Download Page Screenshot

Download x86/x86-64 versions as needed.

3.2.3.2. Install Python
After download is completed, please follow the steps illustrated below to finish installation.
Step 1: Run “Python-2.7.0.msi” program and also please choose a few installation parameters, then
(=]

Select whether to install Python 2.7.14
for all users of this computer.

click “Next”.
# Python 2.7.14 Setup

@ Install for all users
() Install just: for me (not available on Windows Vista)

[ Cancel

[ MNext = ]

python
for
windows

Back

24 167

Figure 23: Python Setup
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Step 2: Select the directory where Python is to be installed.

14l Python 2.7.14 Setup

pgth:pn
windows

Select Destination Directory

Please select a directory for the Python 2.7.14 files.

- (up)[ew

g% Python27

|C:\Python27)|

< Back |[ Next> | [ Cancel ]

Figure 24: Select Installation Directory

Step 3: Options for customization. Please keep the default options.

i) Python 2.7.14 Setup

pgthign
windows

Customize Python 2.7.14

Select the way you want features to be installed.
Click on the icons in the tree below to change the
way features wil be installed.

*

Register Extensions
T/ Tk
Documentation
|Utility Scripts

pip =
Test suite il

Add mudboe maes e Pk

m

Python Interpreter and Libraries

This feature requires 27MB on your hard drive. It
has 6 of 7 subfeatures selected. The subfeatures
require 31MB on your hard drive.

| Disk Usage |

[ Advanced ]

[ < Back ][ Next > | [ Cancel

Figure 25: Options for Customization

BG96-QuecOpen_Application_Note
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Step 4: Please wait during installation process.

14 Python 2.7.14 Setup [==]

Install Python 2.7.14

Please wait while the Installer installs Python 2.7.14. This may take
several minutes.

Status:

< Back MNext =

Figure 26: Installing

Step 5: Complete installation.

i) Python 2.7.14 Setup =

Complete the Python 2.7.14 Installer

Special Windows thanks to:
Mark Hammond, without whose years of freely
shared Windows expertise, Python for Windows
would still be Python for DOS.

python

fur
windows

Click the Finish button to exit the Instaler.

= Back Cancel

Figure 27: Installation Completed
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4 Build QuecOpen Application

4.1. QuecOpen SDK Package based on TX2.0

4.1.1. SDK Package Structure

The following shows the folder structure of Quectel BG96_QuecOpen_SDK_Package (based on TX2.0)
which is created for non-licensed customers.

. bin

. config_files

. docs

. include

. libs

| sFC

| tools
build_ocem_sxample.bat
|| build_oem_example.sh

| | ReleaseMotes

Figure 28: Folder Structure of BG96-QuecOpen SDK Package (TX2.0)

Table 3: Description of BG96-QuecOpen SDK Package Directories (TX2.0)

Directories Description/Function

bin Application gets created in this folder after successful compilation
config_files Contains application related configuration file: oem_app_path.ini
docs Guide documents

Include Header files needed for compilation provided by Quectel

libs Required libraries should be copied here
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src Application source code
tools Tools for development
build_oem_example.bat Batch script for Windows build hosts
build_oem_example.sh  Shell script for Windows build hosts

ReleaseNotes Firmware release notes

4.1.2. Build QuecOpen User Application

Before application building, customers must set a correct path for the compiler tools in the build script.

In build_oem_example.bat:

set TOOL_PATH_ROOT=C:\compile_tools
set TOOLCHAIN_PATH=%TOOL_PATH_ROOT%\ARM_Compiler_5\bin
set LM_LICENSE_FILE=%TOOL_PATH_ROOT%\license.dat

In build_oem_example.sh:

TOOLCHAIN_PATH="C:/compile_tools/ARM_Compiler_5/bin"
export LM_LICENSE_FILE="C:/compile_tools/license.dat"

“ NOTE |

The ARM compiler is not provided for free. If it is intended to be used, customers have to obtain the
license first. Fortunately, a 30-day evaluation license is available for new users. Customer can request it
on the ARM official website.

To build the example codes in the Quectel BG96_QuecOpen_SDK_Package, customers just need to run
the following command from command line in Cygwin or DOS window:

The following help commands can be used to know which examples are supported in this SDK package:

help build in Linux:
/build_oem_example.sh help

Or

help build in Windows:
build_oem_example.bat help

After input the help command, tips shown as below will be available:
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Supported example

device_info
gpio
gpio_int
gps

qt_gps
http

psm

rtc
task_create
tcp_client
time

timer

uart
atc_pipe
atc_sms

iZc

mgtt

spi
dns_client
adc

gt_adc
nonip
fota

lumZm

Take UART compilation as an example:

In Cygwin:
New build:

J/build_oem_example.sh uart

Clean build:

./ build_oem_example.sh -c
In DOS window:

New build:

build_oem_example.bat uart

Clean build:
build_oem_example.bat -c

L

P P e e e e e e pe pe e e e e pe pe pe e e e
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build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example.bat
build_oem_example .bat
build_oem_example .bat
build_oem_example .bat
build_oem_example .bat
build_oem_example .bat
build_oem_example .bat
build_oem_example .bat
build_oem_example .bat
build_oem_example .bat
build_oem_example .bat

device_info
gpio
gpio_int
gps

qt_gps
http

psm

rtc
task_create
tecp_client
time

timer

uart
atc_pipe
atc_sms

iZc

mgtt

spi
dns_client
adc

gt_adc
nonip
fota

lumZm

Once the build process is completed, the application binary (e.g., example_uart.bin) will be created under

the path /bin.

BG96-QuecOpen_Application_Note
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4.2. QuecOpen SDK Package based on TX3.0.1

4.2.1. SDK Package Structure

The following shows the folder structure of Quectel_BG96_QuecOpen_SDK_Package (based on TX3.0.1)
which is created for non-licensed customers.

J bin

L include

) libs

. quectel

. sensor
build_quectel_demo_app.bat
build_sensor_demo_app.bat

|| build_sensor_demo_app.sh

Figure 29: Folder Structure of BG96-QuecOpen SDK Package (TX3.0.1)

Table 4: Description of BG96-QuecOpen SDK Package Directories (TX3.0.1)

Directories Description/Function

bin Application gets created in this folder after successful compilation
Include Header files needed for compilation provided by Quectel

libs Required libraries should be copied here

quectel Quectel example source codes

sensor Qualcomm example source codes

build_quectel_demo_app.bat Batch script for building Quectel example
Build_sensor_demo_app.bat Batch script for building Qualcomm example
Build_sensor_demo_app.sh Shell script for building Qualcomm example

4.2.2. Build QuecOpen User Application

Before application building, customers must set a correct path for the compiler tools in the build script.
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In build_quectel_demo_app.bat:

set TOOL_PATH_ROOT=C:\compile_tools

set TOOLCHAIN_PATH=%TOOL_PATH_ROOT%\LLVM\4.0.3\bin

set
TOOLCHAIN_PATH_STANDARdS=%TOOL_PATH_ROOT%\LLVM\4.0.3\armv7m-none-eabi\libc\include
set LLVMLIB=%TOOL_PATH_ROOT%\LLVM\4.0.3\lib\clang\4.0.3\lib

set LLVMLINK_PATH=%TOOL_PATH_ROOT%\LLVM\4.0.3\tools\bin

set PYTHON_PATH=%TOOL_PATH_ROOT%\Python27\python.exe

In build_quectel_demo_app.sh:

set TOOL_PATH_ROOT=C:\compile_tools

set TOOLCHAIN_PATH=%TOOL_PATH_ROOT%\LLVM\4.0.3\bin

set
TOOLCHAIN_PATH_STANDARdS=%TOOL_PATH_ROOT%\LLVM\4.0.3\armv7m-none-eabi\libc\include
set LLVMLIB=%TOOL_PATH_ROOT%\LLVM\4.0.3\lib\clang\4.0.3\lib

set LLVMLINK_PATH=%TOOL_PATH_ ROOT%\LLVM\4.0.3\tools\bin

set PYTHON_PATH=%TOOL_PATH_ROOT%\Python27\python.exe

To build the example codes in the Quectel BG96_QuecOpen_SDK_Package, customers just need to run
the following command from command line in Linux or Windows OS:

The following help commands can be used to know which examples are supported in this SDK package:

help build in Linux:
/build_quectel_demo_app.sh help

Or

help build in Windows:
build_quectel_demo_app.bat help

After input the help command, tips shown as below will be available:

BG96-QuecOpen_Application_Note 31/67



{

d
Q
1)
p
|
I
i

Supported example
adc [
device_info [
dnz_client [
gpio L
gpio_int L
gps L
http L
iZc [
mgtt L
psm L
rtc L

L
L
L
L
L
L

spl
tazk_create
tcp_client
time

timer

wart

Take UART compilation as an example:

In Linux:
New build:

J/build_quectel_demo_app.sh uart

Clean build:
J/build_quectel_demo_app.sh -c
In Windows:

New build:

build_quectel_demo_app.bat uart

Clean build:
build_quectel_demo_app.bat -c

LTE Module Series
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bhuild_guectel_demo_app.bat
bhuild_guectel_demo_app.bat
bhuild_guectel_demo_app.bat
bhuild_guectel_demo_app.bat
bhuild_guectel_demo_app.bat
bhuild_guectel_demo_app.bat
bhuild_guectel_demo_app.bat
bhuild_guectel_demo_app.bat
bhuild_guectel_demo_app.bat
bhuild_guectel_demo_app.bat
huild_guectel_demo_app.bat
huild_guectel_demo_app.bat
huild_guectel_demo_app.bat
huild_guectel_demo_app.bat
huild_guectel_demo_app.bat
huild_guectel_demo_app.bat
huild_guectel_demo_app.bat

adc
device_info
dnz_client
gpio
gpio_int
gps

http

i2c

mgtt

psm

rtc

spl
taszk_create
tecp_client
time

timer

uart

el hd hd hd hd hd hd b b b b b b b b bd b

Once the build process is completed, the application binary (e.g., quectel_demo_uart.bin) will be created

under the path /bin.
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5 Enable QFLOG based on TX3.0.1

QFLOG function designed for clashing and logging for the QuecOpen user application. QFLOG on the
BG96 is disabled by default. Customer can use below AT commands to enable this function.
AT+QCFGEXT="gflogport”,1
AT+QCFGEXT="gflogen”,1

“ NOTEs |

1. Please reset module after set these 2 AT commands.
2. Due to the USB composition is different with Qualcomm original configuration, these was no “SER5”
port in the Device Management. We change the “USB AT PORT” function as “SER5” PORT function.

So please use the “USB AT PORT” in you python script.

5.1. Setting up the CLI

Install Python 3.6.1 [https://www.python.org/ftp/python/3.6.1/python-3.6.1-amd64.exe]

Install pyserial 3.4 [pip install pyserial]
Add the path to the project directory (up till ~\src) to the PYTHONPATH environment variable. Please

find the steps to configure the said environment variable as follows:
B Go to Computer -> Properties -> Advanced System Settings

B Click Environment Variables
B Create the PYTHONPATH system environment variable if it doesn’t already exist
B Add the QFLOG path to the project directory (up till ~\src) to the PYTHONPATH environment

variable.

5.2. Executing the CLI

First send a hello command to check the connectivity.
python QFLOG.py -p <COMPORT> HELLO

If communication successfully, could get response as below:
F : “\H4GD“Qua lcomm~MDH? 286 ~MCU _RBA4~app=z_proc \GFLOG srcQFLOGPackage >python QFLOG.py —p COMi4 HELLO

2018-@5-17 13:45:88.586 QFLOG 8aaa 3gz28 INFO : Sending HELLO to device
2A18-A5-17 13:45:88.58% QFLOG 8888 8028 INFO : Received ACK

Figure 30: QFLOG received ACK

Get help with Help command
python QFLOG.py -p COM14 —h
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F: “H4GD“Qualcomm“MDM? 286 “MCU_RB4*~apps_proc QFLOG s rc “QFLOGPackage >python QFLOG.py —p COM1i4 -h
wsage: QFLOG.py [-h] [-v] [-p PORT1 {HELLO,PUSH DELETE UIEW_LOGS} ...

positional arguments:
{HELLO,PUSH, DELETE, VI EWl_LOGS>
Command
HELLO Hello
PUSH Push
DELETE Delete
UIEW_LOGS UView Logs

optional arguments:
—h, —help Help
—v, —wersion Uersion

—p PORT, ——port PORT Port

Figure 31: QFLOG Help Command

5.3. Flash and Upload File

Push the binary image to the folder location where QFLOG Scripts are placed and run the scripts with
PUSH command mentioned in the scripts help file.
python QFLOG.py -p <COMPORT> PUSH -f <absolute bin path>

F : “H4GD*Qualconm~MDM?286 “MCU_RB4~apps_proc@FLOGwsm c\QFLOGPackage)python QFLOG.py —p GCOMi4 PUSH —f .-env.bat
20180517 t@7:47.235 QFLOG 788 b6B4 INFO : Resetting the context by sending a HELLO packet
2A18-A5-17 :@7:47.236 QFLOG 788 7744 INFO : Sending HELLO to device

2A18-A5-17 :@7:47.239 QFLOG 788 18316 INFO : Recedived ACK

20180517 :@7:47.491 QFLOG 780 18968 INFO : Pushing env.bat to device

2018-A5-17 :@7:47.581 QFLOG 788 2288 INFO : Recedived ACK

2A18-A5-17 :@7:47.745 QFLOG 788 18968 INFO : Push complete

F = ~“H4GD“Qualcomm“MDM? 286 “MCU_RB4“app=_proc WGFLOG s rc “QFLOGPackage >

Figure 32: QFLOG PUSH Command

File will be available in /datatx/ directory. Module manager which is written should be written in such a
way that the binary needs to be picked up from /datatx/<BIN_PUSHED>.

=-2 / Name Size Type Madified Attribu... Mode (TYPE USER_P... Links
A7) efs_private @ private Directory
-4 datatx =] env.bat 321 bytes File Sun Jan 06 08:00:00 ... -AD 100666 (S_IFREG RW) 1
[0 efs_public =l gflog_canfig 1 bytes File Sun Jan 06 08:00:00 ... -AD 100666 (S_IFREG RW) 1
- nv
-1 nvm
e |
@ safe

Figure 33: QFLOG push file successfully.

5.4. Logging

Customer can enable logging function in their QuecOpen application with below operation.

Include gflog_utils.h file.

The below statement is to be used for logging a message.
QFLOG_MSG(MSG_SSID_DFLT,MSG_MASK_2, );
QFLOG_MSG(MSG_SSID_DFLT,MSG_MASK_2, , sensor_time_val);

Before receiving the logs please ensure to run the python script with the following command to

receive logs. In the console.

QFLOG.py -p <COMPORT> VIEW_LOGS
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Customer can send Cirl + ‘C’ to terminate the session
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6 Run QuecOpen Application

To run the QuecOpen application binary file, customers only need to upload the application binary image
and oem_app_path.ini into the alternate file systems of BG96 by QEFS Explorer.

The oem_app_path.ini file includes the full path of the location of application binary image. This file must
be stored in the /datatx/ directory.

After uploading these two files into alternate file systems, restart BG96 and the application binary image
will be loaded into RAM and started by the Module Loader.

“ NOTE |

For detailed usage of QEFS Explorer, please refer to Quectel_BG96_QEFS_Explorer_User_Guide.
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7 Update QuecOpen Application

Customers can download their new application image form their own Revision Control Server. For
example, they can use HTTP(s) to access the HTTP(s) server and download the upgrade image to the file
system and store it in the specified path.

In the file system, there are two places which are used to store the application images. For instance, the
path to existing UART application could be:

® /datatx/quectel_uart_demo.bin (path #1)

An upgraded image can be downloaded into:

® /datatx/upgrade/quectel_uart demo_upgrade.bin (path #2)

Also, customers need modify the oem_app_path.ini file contents according to the format shown as below:
/datatx/quectel_uart_demo.bin:/datatx/ upgrade/quectel _uart demo_upgrade.bin

® “/datatx/quectel_uart_demo.bin” indicates the full path of the boot-up image

® “/datatx/quectel_uart_demo_upgrade.bin” indicates the full path of the upgraded image

After download is completed, customers only need to restart the module.

While booting, the Module Loader can check:

® Whether the path #2 is present and will load it if it presents.

® |[f loading fails or the file is not present, it reverts to path #1 and will delete path #2.

® If it loads the new app successfully, it will copy path #2 to path #1, and delete path #2 after copy
completed.

“ NOTES |

1. “” is the delimiter, and is used to distinguish the path of original version from that of upgraded
version.
2. The firmware name and storage path of the old firmware and upgraded firmware are customer

specific. Customers could modify them according to their individual demands. But the delimiter
must not be modified or replaced with other symbols.
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8 QAPI Functions

The “qapi_quectel.h” header file declares the all QAPIs which designed by Quectel. These functions are
essential to any customer’s applications. Please be sure to include the header file.

8.1. System API

8.1.1. API Functions

8.1.1.1. qgapi_QT_Reset_Device

This function used to reset module.

® Prototype

gapi_Status_t gapi_QT_Reset Device(uintl6_t mode)

® Parameters

mode:
[in] Must be 0.

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.1.1.2. gapi_QT_Sahara Mode_ Get

When module meets fatal error, module would enter into 2 modes, one is normal reset mode, and the
other is Sahara dump mode which to collect dump files to help analyze the crash issue. This function
used to get the NV item value of Sahara mode setting.

® Prototype

gapi_Status_t qapi_QT_Sahara_Mode_Get(QAPI_FATAL_ERR_MODE *mode)

typedef enum

{
QAPI_FATAL_ERR_RESET =0,
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QAP|_FATAL_ERR_SAHARA= 1,
QAPI_FATAL_ERR_MAX
JQAP|_FATAL_ERR_MODE;

® Parameters

mode:

[in] Pointer, store the Sahara setting value which read from the NV item.
® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.1.1.3. gapi_QT_Sahara Mode_Set

This function used to set the NV item value of Sahara mode setting. If customer want module
automatically reset when meet crash, set the mode as QAPI_FATAL_ERR_RESET. If customer want
module collects the DUMP file, set the mode as QAPI_FATAL_ERR_SAHARA. The Settings will take

effect after the module is restarted.

® Prototype

gapi_Status_t qapi_QT_Sahara_Mode_Set(QAPI_FATAL ERR_MODE mode)

typedef enum

{
QAPI_FATAL_ERR_RESET =0,

QAPI_FATAL_ERR_SAHARA= 1,
QAPI_FATAL_ERR_MAX
JQAPI_FATAL_ERR_MODE;

® Parameters

mode:
[in] Set the module behavior when module meet fatal error.

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.1.1.4. qgapi_QT_Get_Rel _Info

This function used to get apps kernel release information.
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gapi_Status_t qapi_QT_Get_Rel_Info(gapi_QT_Rel_Info *rel_info);

typedef struct{
char build_time[32];
char build_date[32];
char rel_time[32];
char rel_date[32];
char sw_version[128];
char gl_sw_ver[64];
char gl_sw_ver_sub[16];
}gapi_QT_Rel_Info;
® Parameters
rel_info:
[out] Pointer, store the information of app release

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.1.1.5. gapi_QT_Shutdown_Device
This function used to shutdown module.

® Prototype

gapi_Status_t gapi_QT_Shutdown_Device(void);

® Parameters

None

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.1.1.6. gapi_QT_RAI_Set

This function used to set the Release Assistant Information indicator.
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gapi_Status_t qapi_QT_RAI_Set(gapi_DSS_Hndl_t hndl, uint8_t rai_type);

typedef void * gapi_DSS_Hndl_t;
uint8_t rai_type

® Parameters

hndl:
[in]Pointer to data service handle

rai_type:
[in]Type of Release Assistant Information indicator
0 No information available
1  No further uplink or downlink data transmission

2 Only a single downlink data transmission and no further uplink data

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.1.2. Example
1. Reset module example:

gapi_Status_t status = QAPI_QT_ERR_OK;

status = gapi_QT_Reset Device(0);
if(status == QAPI_QT_ERR_OK)

{
//Module will reset and auto startup.
}
else
{
/IQAPI invoked failed
IOT_INFO("Reset module failed, status %x", status);
}

2. Sahara setting example:

gapi_Status_t status = QAPI_QT_ERR_OK;
QAPI_FATAL_ERR_MODE mode = QAPI_FATAL_ERR_MAX;

status = gapi_Status_t qapi_QT_Sahara_Mode_Set(0)
if(status == QAPI_QT_ERR_OK)
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{
/IModule will automatically reset when meet crash
}
else
{
/IQAPI invoked failed
IOT_INFO("Reset module failed, status %x", status);
}

3. Sahara getting example:
gapi_Status_t status = QAPI_QT_ERR_OK;
QAPI_FATAL_ERR_MODE mode = QAPI_FATAL_ERR_MAX;

status = gapi_Status_t gapi_QT_Sahara_Mode_Get(0)
if(status == QAPI_QT_ERR_OK)

LTE Module Series
BG96-QuecOpen Application Note

{
/I Get sahara setting value
}
else
{
/IQAPI invoked failed
IOT_INFO("Get sahara setting value failed, status %x", status);
}

4. Get release information

gapi_Status_t status = QAPI_QT_ERR_OK;
status =gapi_QT_Get_Rel_Info((gapi_QT_Rel_Info*)param_1);
if(status == QAPI_QT_ERR_OK)

{
/IGet apps release information
}
else
{
/IQAPI invoked failed
IOT_INFO("Get apps release information failed, status %x", status);
}

5. Shutdown device

gapi_Status_t status = QAPI_QT_ERR_OK;
status = gapi_Status_t qapi_QT_Shutdown_Device(void);
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if(status == QAPI_QT_ERR_OK)

{
//[Shutdown device
}
else
{
/IQAPI invoked failed
IOT_INFO("Shutdown device failed, status %x", status);
}
6. RAl set

gapi_Status_t status = QAPI_QT_ERR_OK;
status = gapi_QT_RAI_Set((gapi_DSS_Hndl_t)param_1, (uint8_t) param_2);
if(status == QAPI_QT_ERR_OK)

{
/Il set the Release Assistant Information indicator
}
else
{
/IQAPI invoked failed
IOT_INFO("set the Release Assistant Information indicator failed, status %x", status);
}

8.2. ATC Pipe AP

BG96 QuecOpen supports customer execute AT Comamnd in the user application. Maximum support to
2 channels.

8.2.1. API Functions

8.2.1.1. qapi_QT_Apps_AT_Port_Open

This function used to open an internal AT command pipe to execute AT command in the QuecOpen
application.

® Prototype

gapi_Status_t qapi_QT_Apps_AT_Port_Open(gapi_at_port_t port_id, gapi_at_stream_id_t *stream_id,
gapi_at_resp_func_cb_t cb);

typedef enum qpi_at _port_e
{
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QAPI_AT_PORT_0=0,
QAPI|_AT _PORT 1,
QAPI_AT PORT 2, //Reserved
QAPI_AT PORT_ 3, //Reserved
QAPI_AT_PORT_MAX

} gapi_at_port_t;

typedef int2 qapi_at_stream_id_t;
typedef void (*qapi_at_resp_func_cb_t)(gapi_at pipe_data t *data); //response callback

® Parameters

port_id:
[in] Port id of the ATC pipe. Customer could specifies a port for execute AT Command.

stream_id:
[out] Pointer, specific stream port returned by gapi_Status_t gapi_QT_Apps_AT_Port_Open()

ch:
[in] Response callback function.

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.2.1.2. qapi_QT_Apps_AT_Port_Close

This function used to Close AT command port with stream port id.
® Prototype

void gapi_QT_Apps_AT _Port_Close(gapi_at_stream_id_t stream_id);
typedef int2 qapi_at_stream_id_t;

® Parameters

stream_id:
[in] Specific stream port returned by gapi_Status_t qapi_QT_Apps_AT_Port_Open()

® Return Value

None.
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8.2.1.3. qapi_QT_Apps_Send_AT
This function used to send AT command in specifial stream port id.

® Prototype

gapi_Status_t gapi_QT_Apps_Send_AT(qapi_at_stream_id_t stream_id, const char
*command_name);

typedef int2 gapi_at_stream_id_t;
const char *hex_str;

® Parameters

stream_id:
[in] specific stream port returned by gapi_Status_t gapi_QT_Apps_AT_Port_Open()

hex_str:
[in] String with hex format that will be sent

® Return Value

8.2.1.4. qapi_QT_Apps_Send_ AT HexByte
This function used to send string in specifial stream port id with hex format.

® Prototype

gapi_Status t qapi_QT_Apps_Send AT HexByte(qapi_at stream_id_t stream_id, const char
*hex_str);

typedef int2 gapi_at_stream_id_t;
const char *hex_str;

® Parameters

stream_id:
[in] specific stream port returned by gapi_Status_t gapi_QT_Apps_AT_Port_Open()

hex_str:
[in] String with hex format that will be sent

® Return Value
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QAPI_QT_ERR_OK on success, others on error.

8.2.1.5. qapi_QT_Apps_Send_AT_General

This function used to send typeless data in special stream port ID. Caller can tranmit any type of data
through stream port. And response will be notified in callback which registed in

gapi_QT_Apps_AT_Port_Open().

® Prototype

gapi_Status_t qgapi_QT_Apps_Send_AT_General(gapi_at_stream_id_t stream_id, void *trans_data,
uint32 trans_len);

typedef int2 qapi_at_stream_id_t;
void *trans_data;
uint32 trans_len;

® Parameters
stream_id:

[in] specific stream port returned by gapi_Status_t gapi_QT_Apps_AT_Port_Open()

trans_data:
[in] transmission data

trans_len:
[out] The length of data transmited

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.2.2. Example

1. AT port open example:
gapi_Status_t status = QAPI_QT_ERR_OK;
status = gapi_Status_t qapi_QT_Apps_AT_ Port Open (0, stream_id_0, function callback);

if(status == QAPI_QT_ERR_OK)
{

/IAT command port will open, and a callback will registered
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else

{

/IOT_INFO("AT command port open failed, status %x", status);

2. AT port close:

void gapi_QT_Apps_AT_Port_Close(stream_id_0);

3. Send AT

gapi_Status_t status = QAPI_QT_ERR_OK;

status = gapi_QT_Apps_Send_AT(stream_id_0, "ATN\r\n");
if(status == QAPI_QT_ERR_OK)

{
[[An AT command will send
}
else
{
/IOT_INFO("An AT command send failed, status %x", status);
}

4. Send AT HexByte:

gapi_Status_t status = QAPI_QT_ERR_OK;

status=qapi_Status_t gapi_QT_Apps_Send_AT_ HexByte(stream_id_0, hex_str);
if(status == QAPI_QT_ERR_OK)

{
/A string with hex format will send
}
else
{
/IOT_INFO("A string with hex format send failed, status %x", status);
}

5. Send AT General:

gapi_Status_t status = QAPI_QT_ERR_OK;

status= gapi_Status_t gapi_QT_Apps_Send_AT_General (stream_id_0, trans_data, trans_len);
if(status == QAPI_QT_ERR_OK)
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{
/IA typeless data will send, and response will be notified in callback
}
else
{
/IOT_INFO("A string with hex format send failed, status %x", status);
}
8.3. ADC API

8.3.1. API Functions

The module provides two analog-to-digital converter (ADC) interfaces. The voltage value on ADC pins
can be read via AT+QADC=<port> command, through setting <port>into 0O, 1.

8.3.1.1. gapi_QT_ADC_READ
This function used to read the value of ADC. The results will be stored in the result structure

® Prototype

gapi_Status_t gapi_QT_ADC_READ(const char *pChn_Name,qapi_ADC_Read_Result_t *result)

typedef struct

{
AdcResultStatusType eStatus;
uint32_t nToken;
uint32_t nDeviceldx;
uint32_t nChannelldx;
int32_t  nPhysical;
uint32_t nPercent;
uint32_t nMicrovolts;
uint32_t nCode;

} gapi_ADC_Read_Result t;

® Parameters

pChn_Name:

[in] Channel name of the specified ADC channel.
result:

[out] The result of ADC channel read.
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® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.3.2. Example

int quectel_task_entry (void)

{
gapi_Status_t status = QAPI_QT_ERR_OK;
gapi_ADC_Read Result_t result;
status = gapi_QT_ADC_Read(Channel_Name_ADC1, &result);
if(status == QAPI_QT_ERR_OK)
{
/I Read the value of ADC.
gt _uart_dbg ("Channel_Name %s Voltage: %d mV\n",
Channel_Name_ADC1,result.nMicrovolts/1000);
}
else
{
/IOT_INFO("ADC value read failed, status %x", status);
}
}

8.4. Location API

8.4.1. API Functions

BG96-QuecOpen includes a fully integrated global navigation satellite system solution that supports
Gen8C-Lite of Qualcomm (GPS, GLONASS, BeiDou, Galileo and QZSS). BG96-QuecOpen supports
standard NMEA-0183 protocol, and outputs NMEA sentences at 1Hz data update rate via USB interface

by default.
8.4.1.1. qapi_QT_Loc_Start

This function used to Start GNSS positioning.

® Prototype

gapi_Status_t qapi_QT_Loc_Start(qtLocEventRegMaskT evt_mask, gapi_QT_Loc_CB_t cbh)

typedef uint64 _t qtLocEventRegMaskT;
#define QT_LOC_EVENT_MASK_ POSITION_REPORT ((gtLocEventRegMaskT)0x00000001ull)
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#define QT_LOC_EVENT_MASK_GNSS_SV_INFO ((gtLocEventRegMaskT)0x00000002ull)
#define QT_LOC_EVENT_MASK_NMEA ((gtLocEventRegMaskT)0x00000004ull)

typedef void (*gapi_QT_Loc_CB_t)(char *nmea_data);

® Parameters

evt_mask:
[in] Specified the event.

cb -

[in] Callback function. When any event is triggered, will invoke this callback function.

® Return Value

QAPI_QT_ERR_OK on success, others on error.
8.4.1.2. qapi_QT_Loc_Stop
This function used to stop GNSS positioning.

® Prototype

gapi_Status_t gapi_QT_Loc_Stop(void)

® Parameters

None.

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.4.2. Example

void quectel_loc_nmea_cb(char *nmea_data)

{
gapi_UART_Transmit(uartl conf.hdlr, nmea_data, strlen(nmea_data), NULL);
gapi_Timer_Sleep(50, QAPI_TIMER_UNIT_MSEC, true);

}

int quectel_task_entry(void)

{

gapi_Status_t status = QAPI_QT_ERR_OK;

status = gapi_QT_Loc_Start(QT_LOC_EVENT_ MASK_NMEA, quectel loc_nmea_cb);
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gt_uart_dbg(uartl conf.hdlr,"START status %d", status);
gapi_Timer_Sleep(120, QAPI_TIMER_UNIT_SEC, true);
status = gapi_QT_Loc_Stop();

gt uart_dbg(uartl conf.hdlr,"STOP status %d", status);

8.5. FOTA API

8.5.1. API Functions

Quectel BG96 module supports DFOTA (Delta Firmware Upgrade Over-the-air) function, which support
upgrade module from an old firmware to a new firmware with a delta firmware package.

8.5.1.1. gapi_QT_Fota_Http_Download_Start

This function used to start fota package download.

® Prototype

gapi_Status_t gapi_QT_Fota Http Download_Start(char* url, gapi_Fota Http_dl_CB_t response_ch);

typedef void(*gapi_Fota_Http_dl_CB_t)(int error_id);

/-k

*error_id:[out]

*0 upgrade success

*504 firmware upgrade failed

*505 upgrade package not exist
*506 upgrade package check failed
*others unknown error

*/

® Parameters

url:

[in] fota package path. For example: HTTP://220.180.239.212:8005/BG96_112A 119.zip. The url must be
started with "http://* or "https://", not case sensitive.

response_cb:

[in] response callback, This callback will come when download failed or success.

® Return Value

QAPI_QT_ERR_OK on success, others on error.
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8.5.1.2. gapi_QT_Remove_Fota_Package

This function used to remove local fota package.

® Prototype

gapi_Status_t qapi_QT_Remove_Fota_Package(void);

® Parameters

None

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.5.1.3. gapi_QT_Fota_Update_Start

This function used to start Fota upgrade. Before use this QAPI, the delta firmware should be
downloaded/uploaded to the App file system. Both the path and the package name cannot be modified.
Customers can use the QEFS Explorer tool provided by Quectel to upload the upgrade package.

® Prototype

gapi_Status_t gapi_QT _Fota Update Start(qapi_QT_Fota Response CB_t response_cb,
gapi_QT_Fota_Upgrade_Progress CB_t upgrade_progress_ch);

typedef void (*gapi_QT_Fota Response_CB_t)(short int error_id); //response callback
typedef void (*qgapi_QT_Fota Upgrade Progress CB t)(unsigned char phase, unsigned char
percent);//response callback

® Parameters
response_ch:

[out] response callback, This callback will come when fota upgrade failed or success.

upgrade_progress_ch:
[out] upgrade progress callback, This callback will come every one percent.

® Return Value

QAPI_QT_ERR_OK on success, others on error.
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8.5.2. Example

» HTTP download start:

gapi_Status_t status = QAPI_QT_ERR_OK;

status = gapi_QT_Fota_Http_Download_Start(url, cb);
if(status == QAPI_QT_ERR_OK)

{
/l Fota_Http_Download_Start.
}
else
{
/IOT_INFO("Fota_Http_Download_Start failed, status %x", status);
}

» Remove FOTA package:

gapi_Status_t status = QAPI_QT_ERR_OK;

status = gapi_Status_t gapi_QT_Remove_Fota Package(void);
if(status == QAPI_QT_ERR_OK)

{
/I .Remove fota package
}
else
{
/IOT_INFO("Remove fota package failed, status %x", status);
}

» Start FOTA upgrade

gapi_Status_t status = QAPI_QT_ERR_OK;

status=gapi_QT_Fota_Update Start((gapi_QT_Fota Response_CB_t)param_1,
(qapi_QT_Fota Upgrade Progress CB_t)param_2);

if(status == QAPI_QT_ERR_OK)

{
/I .Fota update start
}
else
{
/IOT_INFO("Fota update start failed, status %x", status);
}
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BG96 module has a PSM_IND pin to indicate that module is enable PSM or disable PSM. Sometimes
customer want to use this pin as a normal GPIO which can use below QAPI to reconfigure it. The

configuration will take effect after module reset.

8.6.1.1. qgapi_QT_PSM_SrvCfg_Set

This function used to set PSM core server configuration

® Prototype

gapi_Status_t gapi_QT_PSM_SrvCfg_Set(int gpio_enable);

® Parameters

gpio_enable:

[in] Configure PSM_IND pin as a PSM indicator or as a GPIO..

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.6.1.2. qapi_QT_PSM_SrvCfg_Get

This QAPI used to get the current configuration.
® Prototype

gapi_Status_t gapi_QT_PSM_SrvCfg_Get(int *gpio_enable);

® Parameters

gpio_enable:
[out] Store current configuration.

® Return Value

QAPI_QT_ERR_OK on success, others on error.
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8.6.2. Example

int quectel_task_entry(void)

{
gapi_Status_t status = QAPI_QT_ERR_OK;

int gpio_enable = 1;

status= gapi_Status_t gapi_QT_PSM_SrvCfg_Set(gpio_enable);
if(status == QAPI_QT_ERR_OK)

{

/I .Get PSM core server configuration
If(gpio_enable==0)

{
status= gapi_Status_t gapi_QT_PSM_SrvCfg_Set(int gpio_enable);

}

else

{
/NOT_INFO("PSM mode");

}

else

{

/IOT_INFO("Get PSM core server configuration failed, status %x", status);

8.7. WatchDog Services API

8.7.1. API function

BG96-QuecOpen module supports register a software watch dog to monitor specified task in the user

application.

8.7.1.1. gapi_QT_Register_Wdog

This function used to for tasks to register a software dog services in the QuecOpen application.

® Prototype

gapi_Status_t qapi_QT_Register_ Wdog( uint32 time,uint32 *dog_id);

® Parameters
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[in] starvation detection threshhold in milliseconds..

*dog_id:
[out] for feed watchdog function use.

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.7.1.2. qapi_QT_Kick_AT_Wdog
This function used to report to the Watchdog task not timeout.
® Prototype

gapi_Status_t gapi_QT_Kick_Wdog(uint32 id );

® Parameters

id:
[in] specific id returned by gapi_Status_t gapi_QT_Register_Wdog().

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.7.1.3. qapi_QT_Stop_Wdog_AT

This function used to Set the sw dog_enable on/off.
® Prototype

gapi_Status_t qapi_QT_Stop_Wdog(boolean mode);

® Parameters

mode:
[in] enable or disable sw watchdog, default is disable.

® Return Value

QAPI_QT_ERR_OK on success, others on error.
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8.7.2. Example

8.7.2.1. Register Wdog Service

#define TIME 60000
#define ENABLE 1
#define DISABLE 0
Uint32 ID;
int quectel_task_entry(void)
{
gapi_Status_t status = QAPI_QT_ERR_OK;
int gpio_enable;
status= gapi_QT_Register Wdogt(TIME,&ID);
if(status == QAPI_QT_ERR_OK)
{
gapi_QT_Stop_Wdog(DISABLE); //Set the sw dog_enable on, if you set true,you need not feed dog
While(1)
{
gapi_Timer_Sleep(5, QAPI_TIMER_UNIT_MSEC, TRUE);
gapi_QT_Kick Wdog(ID); /[ feed Wdog, if not feed Wdog in time.module will dump

8.7.2.2. Use WatchDog Sahara Mode

The default setting is Sahara DUMP mode when module met crash issue. Which means, module default
setting is used for collect the DUMP file for furture analysis. But most of the time customer not want the
module in DUMP mode because module always hanged and not reset itself. If custsomer want module
reset automaticaly when met crash issue, should set module with Sahara reset mode by
gapi_QT_Sahara_Mode_Set.

#define TIME 60000
#define ENABLE 1
#define DISABLE 0
Uint32 ID;
int quectel_task_entry(void)
{
gapi_Status_t status = QAPI_QT_ERR_OK;
gapi_QT_Sahara_Mode_Set(0);
status= gapi_QT_Register Wdogt(TIME,&ID);
if(status == QAPI_QT_ERR_OK)
{
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While(1)

{

gapi_Timer_Sleep(5, QAPI_TIMER_UNIT_MSEC, TRUE);
}
}

}
8.8. USB API

8.8.1. API function

BG96-QuecOpen module supports enable/disable the USB function through the QAPI in the QuecOpen
user application. This configuration will take effect after module reset.

8.8.1.1. gapi_QT_Usbmode_Set

This QAPI used to configure enable or disable USB function.

® Prototype

gapi_Status_t gapi_QT_Usbmode_Set(boolean mode);

® Parameters

mode:
[in] Enable or disable the USB function.

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.8.1.2. gapi_QT_Get_USB_Event

This QAPI used to get the event of USB.
USB events list as below:
0 DEVICE CONNECT
DEVICE DISCONNECT
DEVICE SUSPEND
DEVICE RESUME
DEVICE RESUME COMPLETED
DEVICE REMOTE WAKEUP
DEVICE CONFIGURED

o 01k~ WDN P
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7 DEVICE UNCONFIGURED
8 DEVICE RESET
9 DEVICE SPEED CHANGE

® Prototype

gapi_Status_t gapi_QT_Gert USB_Event(uint32 *usb_evt);

® Parameters

usb_evt:
[in] Pointer, store the USB event.

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.8.2. Example

#define ENABLE 1
#define DISABLE 0
int quectel_task_entry(void)

{
gapi_Status_t status = QAPI_QT_ERR_OK;
status= gapi_Status_t gapi_QT_Usbmode_ Set(ENABLE); //Disable USB function

if(status == QAPI_QT_ERR_OK)

{
while(1)

{
gapi_Timer_Sleep(5, QAPI_TIMER_UNIT_MSEC, TRUE);

8.9. Random Number API

8.9.1. API function

This QAPI used to get the random number which generated by hardware random number generator.

8.9.1.1. gapi_QT _Random_Data Get

This function used to get the random number.
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® Prototype

gapi_Status_t qapi_QT_Random_Data_Get (uint16 prng_size, uint8* prng_data)

® Parameters

prng_size:
[in] Get the number of bytes required. Range(1,2,4,8...512)

prng_data:
[out] Pointer, store random number.

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.9.2. Example

unsigned char dat_tab[20];

in quectel_task_entry(void)

{
gapi_Status_t status = QAPI_QT_ERR_OK;
status= gapi_QT_Random_Data Get(10,dat_tab)); /l[get a random number of ten bytes
if(status == QAPI_QT_ERR_OK)
{
for(i=0;i<10;i++)
{
gt_uart_dbg(uartl conf.hdlr,"dat_tabli] %d",dat_ tabli]);
}
}
}

8.10. PWRKEY API

8.10.1. API function

This function used to disable or enable the power off function of the Power Key button after module power
on.

8.10.1.1.gapi_QT_PWRKEY_Switch_Set

® Prototype
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gapi_Status_t gapi_QT_PWRKEY_Switch_Set(uint32 mode)

® Parameters

mode:
[in] Enable or disable the power off function of the Power Key.

® Return Value

QAPI_QT_ERR_OK on success, others on error.
8.10.1.2.qapi_QT_PWRKEY_State_Get

This function used to get current configuration.

® Prototype

gapi_Status_t gapi_QT_PWRKEY_State Get(uint32 *val);

® Parameters

val:
[out] Pointer, store current configuration.

® Return Value

QAPI_QT_ERR_OK on success, others on error.

8.10.2. Example

#define TRUE 1

in quectel_task_entry(void)

{
gapi_Status_t status = QAPI_QT_ERR_OK;
status= gapi_QT_PWRKEY_Switch_Set(TRUE); /IDisable the power off function of the
/[Power Key
if(status == QAPI_QT_ERR_OK)
{
gapi_QT_PWRKEY_State Get(mode); //Get sw the PWRKEY state
While(1)
{
gapi_Timer_Sleep(5, QAPI_TIMER_UNIT_MSEC, TRUE);
}
}
}
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9 BG96-QuecOpen GPIO Mapping

This section mainly introduces the GPIO mapping of the BG96 QuecOpen, also including the mapping of

related peripherals, like UART, IIC, SPI and so on.

9.1. GPIO Mapping

The following table shows the pin definition, and GPIO pull up/down resistance of BG96-QuecOpen
module. Table alson includes the mapping of related peripherals.

Table 5: Multiplexing Pins

llili;me :: Mode 1 Mode 2 Mode 3 Mode 4 Reset? Interrupt* Remark
GPIO01 4 GPIO_23 GPIO_23 SPI1_CLK / B-PU No BOOT_
- - - CONFIG_4

GPIO02 5 GPIO_20 UART1_TX SPI1_MOSI [/ B-PD Yes

GPIO03 6 GPIO_21 UART1_RX SPI1_MISO [/ B-PD Yes

GPIO04 7 GPIO_22 GPIO 22 SPI1L.CS N / B-PD Yes

GPIOO5 18 GPIO_ 11 / SPI2_CLK [2C2_SCL B-PU Yes

GPIOO6 19 GPIO_ 10 / SPI2.CS_N 12C2_SDA B-PD No

GPIOO7 22 GPIO_09 UART2_RX SPI2_MISO [/ B-PD Yes

GPIO08 23 GPIO_08 UART2_TX SPI2_MOSI / B-PD Yes

GPIO09 26 GPIO_15 GPIO_15 / / B-PD No

GPIO10 27 GPIO_12 UART3_TX / / B-PD Yes

GPIO11 28 GPIO_13 UART3_RX / / B-PD Yes

GPIO19 40 GPIO_19 / / [2C1_SCL B-PD No

GPIO20 41 GPIO_18 / / [2C2_SDA B-PD No

GPIO21 64 GPIO_07 / / / B-PD No
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H NOTE |

1. The pin functions in Model 1/2/3/4 take effect only after software configuration.

2. The BOOT_CONFIG pin (GPIO01) cannot be pulled up before startup.

3. “*”means under development.

4. “/” means not supported.

5. The “Pin Name” means these pins named in QuecOpen solution. The Corresponding pin number is
“Pin No”.

6. Mode 1 ~ Mode 4 just means those pins have 4 funtions with different configuration.

9.1.1. GPIOs

BG96-QuecOpen supports 14 GPIOs. Customer can configure each GPIO by QAPI in their own
applciaiton. As an output function, customer can configure the driver strength for specified GPIO, max to
16mA.

Customer can use related function with QAPIs which descriptiped in “80-P8101-14 C Qualcomm
Application Programming Interface for MDM9206 ThreadX OS Interface Specification”, chapter 11.2,
PMM APIs.

Some of GPIOs support Interrupt function. Details please refer to the Table 1. Customer can configure the
specified GPIO as an interrupt with releated QAPIs which descriptiped in “80-P8101-14 C Qualcomm
Application Programming Interface for MDM9206 ThreadX OS Interface Specification”, chapter 11.1,
“GPIO Interrupt Controller APIs. PMM APIs”.

9.1.2. UART Interfaces

The module provides four UART interfaces: Main UART, UART1, UART2 and UART3.

® Main UART interface can only be used for AT command communication.

® UARTL, UART2 and UART3 interfaces are used for communication and data transmission with
peripherals, and can also be multiplexed into other functions.

The following tables show the pin definition of the four UART interfaces.

Table 6:Pin Definition of Main UART Interface

Pin Name Pin No. I/O Description Comment

DTR 30 DI Data terminal ready 1.8V power domain
RXD 34 DI Receive data 1.8V power domain
TXD 35 DO Transmit data 1.8V power domain
CTS 36 DO Clear to send 1.8V power domain
RTS 37 DI Request to send 1.8V power domain
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DCD

RI

” NOTE |

38

39

DO

DO

Data carrier detection

Ring indicator
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1.8V power domain

1.8V power domain

Main UART interface only for AT Command communication. It cannot be confugired or used in customer

own application.

Table 7:Pin Definition of UART1 Interface

Pin
Name

GPI001

GPI1002

GPIO03

GPI1004

Pin
No.

I/0

Mode 1

GPIO_23

GPIO_20
GPIO_21

GPIO_22

Mode 2

GPIO_23

UART1_TX
UART1_RX

GPIO_22

Mode 3

SPI1_CLK

SPI1_MOSI
SPI1_MISO

SPI1_CS_N

Mode 4

Remark

1.8V power domain.
Cannot be pulled
before startup.

1.8V power domain.
1.8V power domain.

1.8V power domain.

up

” NOTES |

1. In QuecOpen application, use “QAPI_UART_PORT_001_E” to select and configure UARTL.
2. UART1 port does not support flow control.

Table 8:Pin Definition of UART2 Interface

Pin
Name

GPI005

GPI006

GPIO07

GPI008

” NOTE |

Pin

No.

18

19

22

23

/O Mode 1

GPIO_11
GPIO_10
GPIO_09

GPIO_08

Mode 2

/
/
UART2_RX

UART2_TX

Mode 3

SPI2_CLK
SPI2_CS_N
SPI2_MISO

SPI2_MOSI

Mode 4

12C2_SCL
12C2_SDA
/

/

Remark

1.8V power domain.
1.8V power domain.
1.8V power domain.

1.8V power domain.

1. In QuecOpen application, use “QAPI_UART_PORT_002_E” to select and configure UART2.
2. UART?2 port does not support flow control.
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Table 9: Pin Definition of UART3 Interface

Pin Pin

/O Mode 1 Mode 2
Name No.
GPIO10 27 10 GPIO 12 UART3_TX
GPIO11 28 10 GPIO 13 UART3_RX

LTE Module Series
BG96-QuecOpen Application Note

Mode 3 Mode 4 Remark
/ / 1.8V power domain.
/ / 1.8V power domain.

H NOTE \

In QuecOpen application, use “QAPI_UART_PORT_003_E” to select and configure UARTS.

9.1.3. 12C Interfaces

BG96-QuecOpen provides two Inter-Integrated Circuit (12C) interfaces for communication, which support
high-speed mode and not support multi-master. 12C interfaces uses GPIOs configured as open-drain
outputs, and the pull-up resistors should be provided externally.

The following table shows the pin definition.

Table 10: Pin Definition of the 12C1 Interface

Pin Pin
/IO Mode 1l Mode 2 Mode 3 Mode 4 Remark
Name No.
GPIO19 40 10 GPIO_19 [/ / I2C1_SCL 1.8V power domain.
GPIO20 41 [@] GPIO_18 / / I2C2_SDA 1.8V power domain.

” NOTE |

In QuecOpen application, use “QAPI_I12CM_INSTANCE_004_E” to select and configure 12C1.

Table 11: Pin Definition of the 12C2 Interface

Pin Pin
/O Mode 1l Mode 2 Mode 3 Mode 4 Remark
Name No.
GPIOO5 18 10 GPIO 11 / SPI2_CLK I2C2_SCL 1.8V power domain.
GPIO0O6 19 [@] GPIO_10 / SPI2_ CS N [2C2_SDA 1.8V power domain.

|| NOTE |

1. In QuecOpen application, use “QAPI_I2CM_INSTANCE_005_E” to select and configure 12C2.
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9.1.4. SPI Interfaces

BG96-QuecOpen provides two SPI interfaces which support only master mode with a maximum clock
frequency up to 50MHz.
The following table shows the pin definition.

Table 12: Pin Definition of the SPI1 Interface

Pin Pin
Name No.

/O Mode 1 Mode 2 Mode 3 Mode 4 Remark

1.8V power domain.

GPIOO1 4 IO GPIO_23 GPIO_23 SPI1_CLK / Cannot be pulled up
before startup.

GPIO02 5 IO GPIO_20 UART1_TX SPI1_MOSI / 1.8V power domain.
GPIO03 6 IO GPIO_21 UART1_RX SPI1_MISO / 1.8V power domain.
GPIO04 7 IO GPIO_22 GPIO_22 SPIL. CS N/ 1.8V power domain.

| NOTE

1. In QuecOpen application, use “QAPI_SPIM_INSTANCE_6_E” to select and configure SPI1.

Table 13: Pin Definition of the SPI2 Interface

Zi::me ZI; /O Mode 1 Mode 2 Mode 3 Mode 4 Remark

GPIOO5 18 10 GPIO_11 / SPI2_CLK [2C2_SCL 1.8V power domain.
GPIO06 19 10 GPIO_10 / SPI2_CS_N  12C2_SDA 1.8V power domain.
GPIO07 22 10 GPIO_09 UART2 RX SPI2_MISO / 1.8V power domain.
GPIO08 23 10 GPIO_08 UART2_TX SPI2_MOSI / 1.8V power domain.

“ NOTE |

1. In QuecOpen application, use “QAPI_SPIM_INSTANCE_5_ E” to select and configure SPI2.
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10 Appendix A References

Table 14: Related Documents

SN Document Name

[1] Quectel_BG96_QEFS_Explorer_ User_Guide
[2] Quectel_BG96-QuecOpen_Hardware_Design
[3] Quectel_ BG96 _DFOTA User_Guide

[4] Quectel BG96_GNSS_AT_Commands_Manual

Quectel_BG96-QuecOpen_WatchDog_Application

_Note

80-P8101-14 B Qualcomm Application
[6] Programming Interface for MDM9206 ThreadX OS
Interface Specification
Quectel_BG96-QuecOpen_Random_Number_
Application_Note
Quectel_BG96-QuecOpen_Compiler_Installation_
Guide

[5]

[7]

[8]

[9] Quectel BG96_AT_Commands_Manual

Table 15: Terms and Abbreviations

Remark

QEFS Explorer tool user guide
BG96 QuecOpen Hardware Design
Quectel BG96 DFOTA User Guide

BG96 GNSS Manual

BG96 QuecOpen WatchDog Application
Note

Qualcomm QAPI Specification

BG96 QuecOpen Random Number
Application Note

Quectel BG96 QuecOpen Compiler
Installation

Quectel BG96 AT Commands Manual

Abbreviation Description

API Application Programming Interface
oS Operating System

HTTP Hyper Text Transfer Protocol

SDK Software Development Kit
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