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IMPROPER OPERATIONS.

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE DUE TO
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About This Document

About This Document

Scope

This document is applicable to N723 OpenCPU and describes basic information, functional interface
design, and application commissioning of N723 OpenCPU.

Audience

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

Change History

1.0 2022-02 Initial issue. XueGangl

Conventions

Indicates danger or warning. This information must be followed. Otherwise, a
catastrophic module or user device failure or bodily injury may occur.
' Indicates caution. This symbol alerts the user to important points about using the
. module. If these points are not followed, the module or user device may fail.
Indicates instructions or tips. This symbol provides advices or suggestions that
may be useful when using the module.
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1 Overview

This document describes the following information about N723 OpenCPU SDK:

e SDK environment setup
e Application development process
e Application development notes

Requirements for developers:

e Familiar with FreeRTOS system
e  Master application development by using standard C programming language
e  Familiar with standard TCP/FTP/HTTP/UART and other protocols and the use of peripherals
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Chapter 2 Preparations

2 Preparations

2.1 Resource List

1 Win7/8/10 PC Operating system

Including header files and
2 N723 OpenCPU SDK development kit cross-compilation chains used
by customers for development

3 N723 OpenCPU software version OpenCPU software version

4 SWDownloader Burning upgrade tool

Driver directory under the
5 N723 driver SWDownloader tool package
directory

2.2 Driver Installation

Sytem requirements: Win7/8/10

Driver storage path:

SWDownloader4911 » SWDownloader 4911 » Driver » Windows » ~[4s|[ s
Mew folder g== -
MName Date modified Type Size

o Drv 2021/5/21 11:13 File folder

IEE.-! Drelnstaller.exe 2020/12/4 14:13 Application 1622 KB

TEEJ Drvlnstaller 64, exe 20201274 14:11 Application 2221 KB

Driver installation success:

Copyright © Neoway Technology Co., Ltd. All rights reserved. 6
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Chapter 2 Preparations

4 um] Modems

ﬁ .= NEOWAY ACM Modem FFFF

b A Monitors

> -8¥ Network adapters

. f? Ports (COM & LPT)

. .Y3 NEOWAY ACM AT FFFF (COM481)

. YZ' NEOWAY ACM BD FFFF (COM484)
.‘.f? NEOQWAY ACM CTRL FFFF (COM483)

Install the USB driver in the Windows OS. After the driver is installed, the five COM ports are displayed.
The followng table describes the five COM ports.

Used to send and receive AT

1 NEOWAY HS-USB ACM AT FFFF

commands.

Diagnostic port, used to capture
2 NEOWAY HS-USB Diagnostics FFFF g P P

device logs.

OpenCPU dedicated
3 NEOWAY HS-USB ACM CTRL FFFF commissioning UART port, used

for test case verification.

Modem port of the device, used to
4 NEOWAY HS-USB ACM Modem FFFF support PPP data services and to
send and receive AT commands.

5 NEOWAY HS-USB ECM FFFF Network adapter port.

If the Winl10 system always prompts that the driver installation fails, disable the driver digital
signature check of the Win10 system, restart the computer, and install the driver again.

Copyright © Neoway Technology Co., Ltd. All rights reserved. 7
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3 Environment Setup

3.1.1 Installation

After obtaining the SDK installation package, decompress it directly. After the installation is complete,
the directory structure is as shown in the following figure.

MN723-212-5TD-EA SDK-V11.2 » - |+f| ri
Mew folder =
Mame Date modified Type Size

build 202272119 2:20 File folder

inc 2022,2 File folder

nwy_test_cli 2022472 File folder

tocls 2022/2 File folder
| build_open_app.bat 2022/2/1517:31 Windows Batch File 2 KB
#A cmd 2022/2/1517:31 Shortcut 2 KB

3.1.2 Compilation

The SDK provides the DEMO program nwy_test_data, which is convenient for customers' development

reference.

Directory of D:~N?23~N723-A12-STD-EA_SDK-U1.1.2

20220219
20228219
20220219
20228215
20220215
20228219
20220219
20822-82-19

B9:-28
B?:-28
B9:-28
17:31
17:31
B?:-28
B?:-28
@?:-28

<DIR>
<DIR:>
<DIR>

<DIR>
<DIR>
<DIR:

2 File<{sh

6 DirdisD

1.948
1.541

3.
88.2004.898.112 hytesz free

D NY235N7?23-A12-STD-EA_SDE-U1 .1 . 2>*build_open_app.hat nwy_test_data

build
build_open_app.hat
cmd. lnk

inc

nwy_test_cli

tools

481 hbutes

Compilation method: Run build_open_app.bat nwy_test_data in the cmd command line.

Note: If the customer wants to create a compilation directory, replace the nwy_test_data parameter
with the name of the customer's project directory, and then perform compilation.
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After the compilation success, the system displays SUCCESS.

nuy::Info:image_cfg.image_count = 1
nfo:image_cfg.crc_value = @
nfo:image_cfg.all_image_size = @
nfo:image_cfg.image_name apimg
nfo:image_cfyg.image_addr Bx3188068
nfo:image_cfyg.image_addr 2848

nfo:image_cfg.image_size 4681182

483238,
age_cfg.image_count = 1
nfo:image_cfg.crc_value = 36514326069
nfo:image_cfg.all_image_size = 4832308
nfo:image_cfqg.image_name apimg
nfo:image_cfqg.image_addr Bx3188868
nfo:image_cfqg.image_addr 2848
nfo:image_cfg.image_size = 4681182
nfo:file nwy_open_app_fota.pkt size:483238
" nfo:file nwy_open_app_fota.pkt md5:46841aed56?7cebs?d4c57846d75d1ch
nuwy::Info:file nwy _open_app fota.pkt size:483262
1 file<s> copied.
nwy_open_app.hin
1 file<s> copied.
(huild~Falcon_loader_ EUB_QSPI_MNor_ PHMBB3_TIGK.hin
1 file<s> copied.
1 file<s?> copied.
1 file<s> copied.
nwy_open_app.elf
1 fileds)> copied.
nwy_open_app . nap
1 fileds)> copied.
if exist nwy_open_app*.bin del nuwy_open_app*.bin
if exist nwy_open_app*.map del nuwy_open_app¥*.map
if exist nwy_open_app*.elf del nuwy_open_app*.elf
if exist buildlog.txt del buildlog.txt
if exist obhj »d /s /g obhj

oo o e S e SICCESS sk b b e ot o o nk b3 o0 a0 0030 D00

D= \N723~N723-A12-STD-EA_SDK-Ui.1.3>

The firmware is in the release directory, as shown in the following figure.

b N723-A12-STD-EA_SDK-V113 » release » [ 42 ]] se
i —
Mew folder 4= -
Marne Date modified Type Size
nwy_open_app_axf_map 9/28/2022 3:18 PM File folde

3\ Falcon_loader EVB_QSPI_Mor_PMB803_TIG.. 2/25/202211:03 AM  QXDM EIN file type 8B KB

[3. ntirm_ddr.bin 2/25/202211:03 AM  QXDM BIN file type 112 KB

[3. nwy_open_app.bin 9/28/2022 3:18 PM QDM EIN file type 392 KB

A nwy_open_app_dload.bif 2/25/202211:03 AM MultiL.Document 11 KB

: nwy_ocpen_app_fota.pkt 9/28/2022 3:18 PM Wireshark ¢ e 394 KB

Copyright © Neoway Technology Co., Ltd. All rights reserved. 9
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Chapter 4 Application Development

4 Application Development

Perform application development based on SDK APIs provided by Neoway.

e Reference document: Neoway N723-EA OpenCPU_API_Notes
e Development language: C/C++ programming language

4.1 API Introduction

e GPIO
Device e PM -
° UART

e DATA (data dial-up service)
e DM (Device Manager)
o File (file read and write)

e  Socket
e Network
Service e TCP/UDP -
e HTTP
e FOTA
e SIM
e SMS
e Virtual AT
Common Thread/Mutex/Queue/Semaphore/Time/Timer -

4.2 Log Addition

The N723 OpenCPU SDK provides the log system that is used for log output and debugging. Logs can
be ouput by using the debug UART interface of the EVB.

Log header file: nwy_log.h. Function definition:

Copyright © Neoway Technology Co., Ltd. All rights reserved. 10
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Chapter 4 Application Development

J."**

*.@brief-open-app-log-print
#*

*.@param-fmt-:-log-format
*.@return

*f
void- iy _open_sdk_logichar+ fumt, ... };

About

COM Port Setting

COM Port: |10 Bandrate: [115200 StopBits: |1 Farity: |H.me

ByteSize: |3 Flow Control: |H.;. Ctrl Flow J Close Port

nwy_net_commect_top conmect ok, . "~
00027 745

tep send ok

O0027745: _ mwy_open_app_entry[196] end
Q0027780 app_entry rtno 245, app entry finish
0002 F9E0

tep reov:14:hella world! !

00037 7e0:

tep send ok

00039965

tep reov:1d:hello world! !

00047745

tep send ok

00045180 :

tep reov:1d:hello world! !

O0O&T740:

tep send ok

00065 Fel

tep reov:1d:hello world! !

4.3 Development by Customers

In the N723 OpenCPU SDK directory, customers can refer to nwy_test data for application
development, and can create their own program files and Makefile.mk files in the same level directory.

The available header files are in the /inc directory. For specific available APls, see Neoway N723-
EA OpenCPU_API_Notes.

Copyright © Neoway Technology Co., Ltd. All rights reserved. 11
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Chapter 4 Application Development

4.4 Burning

4.4.1 Software Version Burning

Step 1: Obtain the download tool SWDownloader, run SWDownloader.exe, and open the firmware
directory of the version to be downloaded in the menu. The menu is displayed, as shown in the
following figure.

© » Local Disk (Cx) » NT23 » N723-A13-5TD-EA_OP-002 v |4 [N 5:

Mame Date modified Type Size
|} Falcon_Dlead_For_Factory.blf 6,/10/2022 10:46 AM  MultiL.Document 15 KB
} Falcon_Dload_For_Update.bif 6/10/2022 10:46 AM  MultiL.Document 15 KB

e Falcon_Dload_For_Factory.blf: Select this configuration file for factory production or full erase
upgrade.

e Falcon_Dload_For_Update.blf: Select this configuration file for reserving calibration parameters
for upgrades only.

Step 2: Click the start button.

«f] SWDownlcader 49.1.1 - [Fakon Dload_For_Update.blf) - o X
File Mode Wiew Edn [Options | Property Uplosd  EnsbledSTAG  Melp [ Single
B‘___ Click the start button s
4 fakon Dload_for Updatett X | b
s_II | 7. | 1mgiD | Erase . | Flash Address | Load Addr.. | Hashalgm | Size to Ha- | ImgType | Img File Path
| 1 TIMH 0x0000.0000 OxD100.00..  SHA-256  OFFFEFFFF  RAW  EAN723-A12-STD-EA OP-002\ntim_ddr.bin
% 1 oBMi 0x0000.6000 0078000  SHA-255  OFFEFFFE  RAW  EAN723-A12-STD-EA OP-002\Fakon loader EVB.QSPI Nor PMBO
Load veféion ﬁ[é' 00002 0000  Ox07C4_FO... RAW  EAN723-A12-STD-EA OP-002\ReSableData.bin
v R ,,-5 0x0003 0000 Ox07CA FO.., RAW  EAN723-A12-STD-EA OP-002\RekableData.bin
) . Ox0004.0000  ONFFFF FFFF RAW  EAN723-A12-STD-EA OP-002\Factory,bin
0 1 FIVE Ox000.. Ox0005.0000  OxFFFF FFFF RAW  EAN723-A12-STD-EA_OP-002\Factory.bin
0 1 OSIO 0x005. 0x0006.0000 0x0600.00.. LZMA  EAN723-A12-STD-EA_OP-00Z\FALCON_CP_MIFI_TX_IMS_TIGX_tzm.
0 1 GRBI O0x00. O0x0062.0000 Ox0708.00.. LZMA  E:\N723-A12-STD-EA_OP-D02\FALCON_LWG_M13_A0_ Flash zma.b
0O 1 RFBN Ox000.. Ox00750000 ONO7FF_77CO LZMA E\N723-A12-STD-EA_OP-002\f_lzmabin
0 0 APNL 0090 0000  OxFFFF_FFFF RAW EANT23-A12-STD-EA_OP-002\AddSonalAPN, bin
0o 1 UPTE Ox000.. 00073 0000 Ox0600_00.. RAW EAN723-A12-STD-EA_OP-002\updater.bin
< >
Setup settings and press “Stat batton..

Copyright © Neoway Technology Co., Ltd. All rights reserved. 12



neOWOy N723 OpenCPUSDK Developer Guide
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Step 3: Send ATSMYDOWNLOAD-=1 by using the PC UART interface tool and the USB AT interface.
After the command is successfully sent, the download will start automatically until the tool
prompts success.

=] SWDownloader 49.1.1 - [Falcan_Dload_For_Update.bif] = B %
File Mode View Edit Options Property Upload Enabled/TAG  Help Single
2HY ® =
4 "=l Faicon Dioad_For Updatebif X | 3
[s.[P..|T.| mgD [EraseSi..| Flash Address | Load Address | HashAlgm | Sizeto Hash | ImgType | ImgFile Path Status
E ¢ 1 TmH 00000 0000  0xD100.0000  SHA-2S6  OMFFFFFFFF  RAW  DANJ23\N723-A13-STD-EA_OP-002\ntim_ddrbin Ready
El o 1 oBm 000006000 007800000  SHA-256  OFFFFFFFF  RAW  DAN723\N723-A13-5TD-EA_OP-002\Falcon_loader EVB_QSPI Nor_PMB03_TIGX.bin Ready
Bl o 1 RBU  00001. 000020000  0x07C4 FOOD RAW  D:ANT23\N723-A13-5TD-EA_OP-D02\RelisbleData.hin Ready
Bl ¢ 1 RBIR 0x0001. 000030000  0x07C4_FOOO RAW  D:\NJZ3\N723-A13-STD-EA_OP-D02\ReliableData.bin Ready
[0 o 1 FCTY 00001. 000040000  OxFFFF_FFFF RAW  DAANT23\N723-A13-5TD-EA_OP-D02\Factory.bin Dissble
[0 o 1 FTYE 0d0001. 000050000  O«FFFF FFFF RAW  D:\N723\N723-A13-STD-EA OP-D02\Factory.bin Disable
Bl ¢ 1 0Sl0 od0SC. 000060000  0x0600_0000 LZMA  DANTZ3NTZ3-A13-STD-EA_OP-002\FALCON_CP_MIFLTX_IMS_TIGX_lzma.bin Ready
El o 1 GRBI 0d011. 000620000  0x07D8 0000 LZMA  DANT23\NT23-A13-5TD-EA_OP-D02\FALCON LWG_MI3_AD Flash lzms.bin Ready
Bl o 1 RFEN 0«0000.. 000750000  Ox07FF 7FCO LZMA  DANF23\N723-A13-STD-EA OP-002\rf Izma.bin Ready
Bl ¢ o aem 00090 0000 OxFFFF_FFFF STD-EA_OP-002\Addtional APN.bin Ready
Bl 0 1 UPTE 0:0002.  0x0073.0000  0x0600_0000 SWDownloader, S STD-EA_OP-002\updater.bin Ready
.0] Elapsed time: 00:00:23
2072/09/28 15:31:54 478 ] - Device' 1, Target Debng Message © ‘Fastlownloadt P
2077/09/28 15:31:54.450 | - Daviee: 1, Target Debug Message - ‘Downlead data Finished:
2072/09/28 15:31°54/450 ] - Daviee! 1, Target Debug Message - ‘Completed Download file: D:VHTZ3SDewnloader 4 8 1 1\SHDownloader_4_9_1_1%tenp\FEF_Htinheader. bint
2077/09/28 15:31'54/480 ] - Daviee! 1, Target Debug Message - \Gelting Versiom..
2072/08/28 15:31:54:470 ] - Device 1, Target Debug Message  ‘\Downloading file: D:\H723\SWownloader 4 9 1 11SWownloader_4_8_1_I\temp\FBF_k bin\
2072/09/28 15:31:54 480 1 - Device' 1, Target Debng Message : ‘Fastlownloadt
2072/09/28 15:31:55 30 ] - Dewice: 1, Target Debugz Messaze & \Download data finishedt
2072/09/28 15:31°55:30 | - Devics! 1, Target Debug Massage © WCompleted Download file: D ANTZ3ASHDewnloader 4 9 | I\S¥Downloader 4 9_1_L%tenp'FEF h bint
2077/09/28 15:31°55:45 ] - Device: 1. Target Debug Message | \Begin Burning flash b
2027/09/268 15:31:55:45 ] - Dewice: 1, Target Debug Message @ \Platform is busy'
2072/09/28 15:31:55 45 ] - Device: 1, Target Debuz Message & \Flash_Size: Oh1000000 bytest
o072/09/28 15:32716 314 ] - Device' 1, Target Debug Messaze | ‘\Platform is Ready -
2072/09/28 15:32°17:328 | - Daviee: 1, Target Debug Message - ‘Burning flash Successfully b L
2077/09/28 15:32°17/328 | - Deviee! 1. Target Debug Message - \Degin to discemnect b 3
5 44 1 - Tevice L Target Debug Messaze | ‘Finish di | _
ji] 1, ks
Setup settings and press ‘Start’ butto

4.4.2 Customer App Burning

Step 1: Obtain the download tool SWDownloader, run SWDownloader.exe, and open the firmware
directory of the customer app version to be downloaded in the menu. The menu is displayed, as
shown in the following figure.

» Local Disk (D:) » N723 » N723-A12-STD-EA_SDK-V113 » release » - | 42 rﬁ

r
Mame * Date modified Type Size
nwy_open_app_axf_map 9/28/2022 3:18 PM File folder
A nwy_open_app_dload.bif 2/25/202211:03 AM  MultiL.Document 11 KB

Step 2: In the Options menu, select ResetUE After Burning, and click the start button.

Copyright © Neoway Technology Co., Ltd. All rights reserved. 13
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of] SWDownloader 4.9.1,1 - [ray_cpen_spp_dicad b - o x
File Mode View Lo . . Single
E Select ResetUE After Burning 0
Euf :
A ] ey open_app_dkadtst X b
s e | 7| imgiD | Erave _ | Fash Address | Load Addr_ | Hashiligm | Size 1o Ha | ImgType | lmg File Path
o 1 TIMH 0e0000 D000  DuDI00 0.  SHA-256  OWFFFFFFFF  RAW  EANT21-A12-STD-EA_SDRV 1 Z\release\ntim_ddrbin
o 1 OBMI On0000 6000 CuOTEO 00  SHA-256  O«FFFEFFFF RAW  EANT23-A12-5TD-EA_SDA-V11Z\release\Faloon loader EVE_ OSP
0 0 OPAP OwDOO-  OnOOFD 000D  OwFFFF_FFFF RAW  EANT23-A12-STD-EA_SDKCV11Zirelease\nwy_ open_ appbin

. Target Dobug Benangs  Flatfers on Basdy

. Twrget Dalbmg Manun ‘Bagin te divesssast
#‘ll: hh‘ #-uup -:u.'l\. di g enpad

1

= Buvaen 1, Target Bebug Besvage | Uwrsing flub Seesensfully |
1
1

Setup Lettangd and pren TR BuBlea.. _ —

Step 3: Send ATSMYDOWNLOAD=1 by using the PC UART interface tool and the USB AT interface.
After the command is successfully sent, the download will start automatically until the tool

prompts success.

Copyright © Neoway Technology Co., Ltd. All rights reserved. 14
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- = P
sﬂ SWDownloader 4.9.1.1 - [nwy_open_app_dload.blf] — a =
J File Mode View Edit Options Property Upload Enabled)TAG Help ‘E Single
| 2HE ® 2
q =f] nwy_open_app_dioad.bif x} b

5..[P..[T..| ImgD [ EraseSi..| Flash Address | Load Address | HashAlgm | Sizeto Hash | ImgType | Img File Path Status
0 o 1 TmH 00000 0000  0xD100 0000  SHA-256  OxFFFF FFFF  RAW  DANZZ3\N7Z3-A12-STD-EA SDK-V11Z\release\ntim ddrbin Disable
[0 o 1 o&m 00000 6000  O«07800000  SHA-256  OxFFFFFFFF  RAW  DANZZ3\N7Z3-A12-STD-EA_SDK-V113release\Falcon_loader EVE_QSPLNor_PMB03_TIGK... Disable
[ o o0 OPAP 0w0008..  Ox0OFDOD00  OxFFFF_FFFF RAW  DANJ23\N723-A12-STD-EA_SDK-V113\relesse\nwy_open_app.bin Ready

SWDownloader (o]

0 Elapsed time: 00:00:04

[2022/08/2% 15:35:44:911 ] - Davice! L, Targst Debug Message : \FastDownloadt
[2072/08/26 15:38: 1 - Device! L, Targst Debug Message : ‘Download data finishedt
[2072/08/28 1 - Device! L, Targst Debug Message : ‘Conpleted Download file! D:\NTZ34SHDownlosder 4 8 1 14SHDownloader_4_9_1_1'\tenp\FEF_Htinheader. bint
[2022/08/26 1 - Device! L, Target Debug Message : ‘Getling Versiom...t
[2022/08/28 1 - Device! 1, Target Debug Message : ‘DownLeading file: D:\NT23\S¥Downloader 4 8 1 1%SKDownloader_4_9_1_14tenp\FEF_h. bin\
[2022/08/28 ] - Device: 1, Target Debug Message : \FastDownloadt
[2072/08/25 ] - Device: 1, Target Debug Message © \Download data finishedi
[2072/08/25 92 ] - Device! 1, Target Debug Message : ‘Completed Download file: D:\NTZ3\SHDounloader 4 8 1 1\SHDowrloader 4_9_1_I\temp%FEF_h binl
[2022/09/25 1 - Device: 1, Target Debug Message - \Begin Burning flash
[2022/03/25 ice: 1, Target Debug Message | ‘Flatform is busyl
[2072/03/28 15:38: ice: 1, Target Debug Mezsags : “Flash Size: Ox1000000 bytesh
[2072/08/28 15:38: 1, Targst Debug Message © \FlatFerm iz Readyl
[2022/08/28 11, Targst Debug Message © \Burning flash Successfully \
[2072/08/25 1, Target Debug Message : 'Begin to discormect \
i 1 1 e : \Finish di
i :

If the module does not start up automatically after the download is complete, it may be that ResetUE
After Burning is not selected in the Options menu. In this case, power off and then power on the

module.

Copyright © Neoway Technology Co., Ltd. All rights reserved.
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