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About This Document

About This Document

Scope

This document is applicable to the N58 OpenCPU series.

Audience

This document is intended for system engineers (SEs), development engineers, and test engineers.

Change History

1.0 2020-03 Initial draft Wu Guoging
Conventions
This warning symbol means danger. You are in a situation that could cause fatal
device damage or even bodily damage.
' Means reader be careful. In this situation, you might perform an action that could
. result in module or product damages.
0 Means note or tips for readers to use the module
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Chapter 1 Overview

1 Overview

The N58 OpenCPU module runs a FreeRTOS. This document mainly describes the process of
developing an application based on N58 OpenCPU SDK, including drivers installation, SDK
environment establishment, source code development, APPImg burning, APPImg debugging, etc.

Before the development, you need to have the following knowledge:

FreeRTOS

Standard C language

Inter-task communication and synchronization mechanisms in FreeRTOS

Network protocols including TCP, FTP, HTTP, etc.

Mechanisms of controlling the I/O interfaces such as UART, SPI and 12C and some peripherals
of the N58 Open CPU module.
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2 Installing USB Driver

After the USB drivers are installed in Windows OS, Device Manager displays 7 COM ports. The table
below lists these ports and their functions.

Used to output logs of the applications. The log can be

1 Neoway USB AP_TRACE captured through Coolwatch.

2 Neoway USB AT Used for AT communications L N

3 Neoway USB CP_TRACE »[L:,?ES ;f] :l::z_l:tr ;ocg;s- of the kernel. The logs can be captured
4 Neoway USB Diag Diagnostic port a2 "4

5 Neoway USB Modem Modem port, used?or PPI; diaIin79

6 Neoway USB Modem Used to output GPS data (used by the N58 AT module)

7 Used to outpuﬁogs Ey N;58 OpenCPU.

Neoway USB OPEN_CON

» [ Menitors

> I Network adapters
» [ Portable Devices
v & Ports (COM & LPT)

i Communications Port (COMT1)
#f ECP Printer Port (LPT1)
f§ Neoway USB AP_TRACE (COMY)
i Neoway USB AT (COMT)
# Meoway USB CP_TRACE (COM10)
f§ Meoway USB DIAG (COME)
& Neoway USB Modem (COME)
i Meoway USB NMEA (COMS)
| Meoway USB OPEN_CON (COM11)

» = Print queues

For how to install N58 drivers, see Neoway N58_Driver_Installation_Guide.

\ig

For the details of capturing the AP and CP logs, see Neoway N58 Log Capturing Guide.
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3 Setting Up SDK Environments

3.1 Compilation Environment

e System Requirements

Windows 7 SP1, x64 or Windows 10, x64
Visual C++ Redistributable for Visual Studio 2015 x86 or later versions
Python 3 or later versions

® Cross Compiler

Stored in the /tool/ directory of the SDK package.

For the environment installation packages of Windows OS, contact Neoway FAE.

The name of the directory that stores the SDK package should contain letters, digits, or underscores only.
Otherwise, errors will occur in SDK compilation.

3.2 Development Environment

e  System requirements
Windows 7/8/10
®  Programming editor

Source Insight (other options are also available)

3.3 Debugging Environment

e  System requirements
Windows 7/8/10
®  Debugging tool

PuTTY or other common debugging tools
The logs are output from the Neoway USB OPEN_CON.
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4 Developing Application

To facilitate the development of application images in N58 OpenCPU, Neoway provides various SDK
APIs. For details, see Neoway N58 OpenCPU_API_Note.

4.1 APIs

10 interfaces

To enable and invoke 10 interfaces, including

Peripheral

Service

e UART

e I2C

e SPI

e GPIO

e ADC

To enable and invoke peripheral interfaces, including
° Audio

e LED

e Keypad

To enable and invoke network service interfaces, including
e Data

e Voice

e SIM

e SMS

e Location

e Wi-Fi Scan (only STA is supported, used to assist in indoor positioning)
e Network (network registration)

e FOTA (delta upgrade)

e AT (to send and receive AT commands)

e Socket
e TCP
e FTP
° HTTP
Protocol (POSIX)*
( ) e UDP

For details, learn from the internet or refer to the demo programs provided
by Neoway.

Other interfaces*

e FreeRTOS queue
e Timer
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* indicates in development.

4.2 Adding Log Printing Interface

To facilitate the module commissioning, Neoway provides the API that is used to print logs. The log can
be output to the USB port by calling the nwy_ext_echo() function.

Header File

#include "nwy_usb_serial.h"

Function

void nwy_ext echo(char* fmt, ...)
{
static char echo_str[NWY_EXT_SIO RX MAX];
va list a;
va_start(a, fmt);
vsprintf (echo str, fmt, a);
va_end(a);

nwy usb serial send(echo str, strlen((char *)echo str));

Log Capturing Methods

Use a serial port tool such as Putty to view log messages

USB port ded
port (recommended) Call nwy_ext_echo() that is provided by Neoway.

Use Coolwatcher to view log messages of an application.

UART port
P Call the OSI_LOGI API that is provided by UNISOC

4.3 Customizing Configuration File

CMakelLists.txt is the input to the CMake build system for building software packages and it contains a
set of directives and instructions describing the source files and target files (executable, library, or both)
of the project. To compile the program, edit the file as follows:

Adding File Name of Source Code into CMake Configuration File

Assume that the name of the source code file to be compiled is Neoway_test.c (saved in the SDK
home directory), make some modifications as shown below in the CMakeLists.txt file.

Copyright © Neoway Technology Co., Ltd 9
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if (CONFIG_APPIMG LOAD FLASH)
set (target Neoway test flash)

add_appimg (${target} ${flash ldscript} Neoway test.c)

if (CONFIG_APPIMG LOAD FILE)
set (target Neoway test file)

add_appimg(${target} ${file ldscript} Neoway test.c)

If Neoway_test.c needs to call a function of other source files such as Neoway_other.c. Make the

following modifications.

® Add the related header file in \components\include.

®  Modify CMakeLists.txt

if (CONFIG APPIMG LOAD FLASH)
set (target Neoway test flash)

add _appimg (${target} ${flash ldscript} Neoway test.c Neoway other.c)

if (CONFIG APPIMG LOAD FILE)
set (target Neoway test file)

add _appimg(${target} ${file ldscript} Neoway test.c Neoway other.c)

Modifying the Directory of APPIMG

The generated image file hello_flash.pac is stored in out\appimage_release\hex by default. You can
modify the content shown below in the CMakeLists.txt file to change the directory.

set PROJECT OUT=%PROJECT ROOT%\out\%$BUILD TARGET$ $BUILD RELEASE TYPE$

4.4 Compiling Program

The home directory of N58 Open SDK contains the nwy_opencpu.bat compilation script. If the source
code is saved in the home directory, double-click the compilation script directly to generate the image

file in out\appimage_release\hex.

cmake
components
Idscripts
out
prebuilts
tools
[ .clang-format
[ .gitignare
£ cMakelists.txt
@ MNeoway test.c
nwy_opencpu.bat

2020/3/9 ...
2020/3/9 ...
2020/3/9 ...
2020/3/2...
2020/3/9 ...
2020/3/9 ...
2020/2/2...
2020/2/1...
2020/3/2...
2020/3/4 ...
2020/3/9 ...

=

ik

=

ik

=

ik
CLANG-FORMAT...
GITIGNORE 37/
A

C Source file

Windows ...

1KB
1KB
7 KB
82 KB
1KB

Copyright © Neoway Technology Co., Ltd
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4.5 Burning APPIMG

After generating an APPIMG, you can burn it into the N58 module through

RESEARCHDOWNLOAD tool.

the

Before burning APPIMG, ensure that the N58 module is embedded with the underlying firmware of N58 OpenCPU.

Otherwise, the burning fails.

®  Underlying firmware: the file system that is used to run programs, about 6M.
® APPImg: Generated in the SDK compilation, 100K

For the underlying firmware version of N58 OpenCPU, contact Neoway FAE.

Step 1: Set the module to download mode through the following methods:
® Hardware

Short connect PIN_48 to the PIN_45. Then power the module and start it.

e AT command

Send ATAFORCEDNLD or AT+CFUN=9,0 to the module through the serial port tool.

el uaupe s
@ Portable Devices

~ [ Ports (COM & LPT)
ﬁ Communications Port (COM1)
= ECP Printer Port (LPT1)
’_: SPRD U2S Diag (COM12)
= Print queues
1 Processors
B Software devices

i Sound, video and game controllers
S Storage controllers

i3 System devices
§ Universal Serial Bus contrellers

Step 2: Start the RESEARCHDOWNLOAD tool as an administrator.

Copyright © Neoway Technology Co., Ltd
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€ > v

»# Quick access
Il Desktop
& Downloads
%] Documents

L O3S Ol

» Pictures

« RESEARCHDOWNLOAD_R22.19.1701 » Bin

~
Name

4| “nanne:

[&] Channeld.dil

[&] Channel9D.dll
[¥] ChannelD.dil

[ CmdDloader

] CmdDloader

v O

Date modified
My oius vm
4/24/2015 8:06 PM
972872015 5:54 PM
12872015 5:54 PM
/28/2019 1:37 PM
11/28/2017 2221 PM

o

w

Search Bin
Type
LONTIGUranon Sett...
Application extens...
Application extens...
Application extens...
Application

Configuration sett...

2 Guide 3/11/20156:03PM  Compiled HTML ...
wa Local Disk (D) |4} LiveUpdatesDLL.dIl 3/26/2019 1247PM  Application extens...
Program files &1 LiveUpdatesDLL 3/26/201912:47PM  Configuration sett...
server f_‘:] MCPType 3/11/20156:03PM  Configuration sett...
&) PhaseCheck 9/15/2015 10:39 AM  Configuration sett...
&8 This PC l:] PortHound.dll 3/28/2019 1:37PM  Application extens...
- ) |4 PortHoundd.dll 3/28/2019 1:37PM  Application extens...
D ProcessFiow.dll 3/11/20156:03 PM  Application extens...

@ Network ) ProcessFlowSetting 3/11/20156:03PM  Configuration sett...

* rdl_bkmark 3/11/2015 6:03 PM BMP File
[ & ResearchDownload 4/30/2019416PM  Application

2] ResearchDownload 4/30/20193:36PM  Configuration sett...
[] SecBinPackS.dil 3/15/20194:15PM  Application extens...
%] SecBinPacksD.dll 3/15/20194:15PM  Application extens...

(-ﬂ SprdMes 3/8/2016 %:54 AM Configuration sett...
u SprdMesApp.dil 7/15/2016 413 PM  Application extens...

29items 1 item selected 1.75MB

Step 3: Click the Load packet button and then select the .pac file.
Neoway_test_flash.pac.

For example,

& ResearchDownload - R22.19.1701

Glelow &

Port | Step | Status [ Progress [ Timets) | MCP Type IME1
1 X
« © 4 |« keiler 5 N38 > coresdkl > out 5 appimage release » hex v | O EEhex »
|im v FEEsE E- @ @
TR =% oGl £ o
8- [ appimg_file_ delete.pac 202073/22 1021 PAC Tzt 70 KB
2010=E [} appimg_flash_delete.pac 2020/3/22 10:21 PAC 3Zf% TOKB
drive [ ] Neoway test file.pac 2020/3/22 10:21 PAC f% 108 KB
i4Tools? [ Neowaytest flash.pac F@B/az 1021 PAC 2it 109 KB
Ns8
core_sdk
cmake
compor,
Idscripte
out
appim
CMal
hex
w ¥
SHER(N): | Neoway test flash.pac v\ [Packet Files (*.pac) -
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Step 4: Click the Setting button to select a download port.

o

-
w @ O \Q_[j \—'/ APPIMG : 8910 MODULE (PACKAGE SIZE = 0.106MB)
Port | Step | Status | Progress | Timels) | Mt
Download settings X
MCP Type | ‘okFreq Turming | Ut Port Switch |
Main Page } Options |  Backup |  FlashOperstions |  MuliLangusges |  LCD Configwe |
Pt Eﬂ_ v| Bjudate: 115200 -
¥ Select Al Files Seleot Froduct FAC_UIXE310_MODEM -
FilelD [ FileMame [ Basel [ Sicet [ B
HOST_FOL D:tkelleritools\RESEARCHDOWNLOAD_R22... 0410000 048000
FOLZ D:\keller\ oo\ RESEARCHDOWNLOAD_RZ2...  D4g16000 010000
AFFIMG D:kellerttools\ RESEARCHDOWNLOAD_RZ2... 0460250000 02000

Step 5: Click the Start downloading button to flash the APPImg.

‘& ResearchDownload - R22.19.1701

> ! APPIMG : 8910 MODULE (PACKAGE SIZE = 0.106MB)
& & }_/ & |
|

Port Ste Status Progress Time(s] MCP 1
| \ \ |
/

Wait for a while, the tool interface displays Passed in green, indicating that the APPIMG is flashed
into the module successfully. Cut off power supply of the module and power on it again, and the
APPIMG runs automatically when the module starts.

& ResearchDownload - R22.19.1701

\ o (- _- || g APPIMG : 8910 MODULE (PACKAGE SIZE = 0.106MB)
O/ OO & &

Port Step Status Progress Time([s) MCP Type
| | | | |

21 APPIMG Finish Passed 3s —
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4.6 Debugging APPIMG

To print logs to the Neoway USB OPEN_CON USB port, perform the following steps:

Step 1: Start PuTTY.
Step 2: Check Serial to set its connection type.

Step 3: Inthe PUTTY Configuration dialog box, enter the USB port number and then click Open.

i Device Manager — O >
File Action View Help
&= T E R B EX® |
il K
v E E_'.ESKTO.p TBTHRTU #% PuTTY Configuration ? X ~ 1
» By Audic inputs and outputs
» 3 Computer Category:
> wm Disk drives E!--Session | Basic options for your PuTTY session |
» [ Display adapters L I_.ogging Specify the destination you want to connect to
> Human Interface Devices =l- Teminal Serial line Speed
- Keyboard
| IDE ATASATAP| controllers Bl | coM11 I |-|15m |
’ Ke.yboards o . - Features Connection type:
» Mice and other pointing devices - Window (JRaw () Telnet (ORiogin () SSH
> Modems - Appearance
» O Monitors . Behaviour Load, save or delete a stored session
> I3 Metwork adapters - Translation Saved Sessions
> @ Portable Devices (- Selection | |
v & Ports (COM & LPT) e CZEHB Default Settings T
ﬁ Communications Port (COM1) =-i-onnectian
& ECP Printer Port (LPT1) 3 E:::Y
ﬁ Neoway USB AP_TRACE (COMY) . Telnet Delcie
i Neoway USB AT (COMT) .. Rlogin -
ﬁ MNeoway USE CP_TRACE (COM1D) - 55H
@ Neoway USE DIAG (COME) . Serial Close window o exi.
i Neoway USE Modem (COME) O Aways (O Never (8 Orly on clean extt
Meoway USB MMEA (COMS)
MNeoway USB OPEM_CON (COM11) |
» [ Print queues | About | | Help | | Open | | Cancel
> n Processors
« B Snfhware devires ¥

Step 4: Debug the APPIMG.

The Neoway USB OPEN_CON port outputs debugging logs.

EP COM4T - PuTTY - O ®

Copyright © Neoway Technology Co., Ltd 14
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