NUVOTON N9H30 Non-OS BSP User Manual
=

N9H30 Non-0OS BSP User Manual

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based
system design. Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

www.nuvoton.com

Mar. 7, 2022 Page 1 0f 13 Rev. 1.20


http://www.nuvoton.com/

NUVOTON N9H30 Non-OS BSP User Manual

I

1 Introduction to NOH30 NON-0OS BSP ....ciiiiiiiiiiiii i 3
1.1 Develop ENVIFONMENT ... 3
1.2 Eclipse Develop EnVIronmMeNnt ..o e 4
1.3 DEV Board Setting....cviiiiiiiiiiiiiiiisie i 9

2 BSP CoNtent. .o nnaas 10
2.1 BSP directory StrUCtUre ..o anee e 10
2.2 NON-0S BSP CONtENt. ...t et e e 10

3 N LU T = 11

4 ReVISION HiStOrY . uuuiiiiiiiiiiiiiiiiiiii i nnnns 12

Mar. 7, 2022 Page 2 of 13 Rev. 1.20



NUVOTON N9H30 Non-OS BSP User Manual

I

1 Introduction to N9H30 Non-OS BSP

This BSP supports Nuvoton N9H30 family processors. The N9H30 series targeted for general
purpose 32-bit microcontroller embeds an outstanding CPU core ARM926EJ-S, a RISC processor
designed by Advanced RISC Machines Ltd., runs up to 300 MHz, with 16 KB I-cache, 16 KB D-
cache and MMU, 56KB embedded SRAM and 16 KB IBR (Internal Boot ROM) for booting from
USB, NAND and SPI FLASH.

The N9H30 series integrates USB 2.0 HS HOST/Device controller with HS transceiver
embedded, TFT type LCD controller, 2D graphics engine, 12S I/F controller, SD/MMC/NAND
FLASH controller, GDMA and 8 channels 12-bit ADC controller with resistance touch screen
functionality. It also integrates UART, SPI/MICROWIRE, 12C, LIN, PWM, Timer, WDT/Windowed-
WDT, GPIO, Smart Card I/F, 32.768 KHz XTL and RTC (Real Time Clock)

This Non-OS BSP includes following contents:

® N9H30 Non-OS drivers.

® Precompiled U-Boot images for different boot mode.

®  Flash programming tool NuWriter, and its Windows driver.
®  User manuals.

1.1 Develop Environment

Non-OS BSP supports using Keil as develop environment, and use ULINK2 ICE for debug. The
IDE does not belong to the content of this document. Please refer to official Keil website
http://www.keil.com/ for the user manual of Keil IDE.

N9H30 supports J-TAG debug interface. Users could use this interface to download programs to
DDR and debug. After power up, the J-TAG interface is disabled by default. To use the J-TAG
interface, ether of the criteria must be met. 1) N9H30 boot up in USB ISP mode and successfully
set up a connection with NuWriter tool, or 2) N9H30 does not boot up in secure boot mode and
successfully execute the loader (or application) store in SPI flash, NAND flash, or eMMC. Also
ICE reset must be disabled; otherwise the JTAG interface will be disabled immediately after reset.
To disable ULINK2 reset, uncheck Use Reset at Startup under the Misc Options as shown below.

ULINK USB - JTAG Adapter JTAG Device Chain
Serial No- [VOVWW123 - IDCODE Device Name | IR len
TDO
ULINK Version: |ULINK2
Device Family: |ARM ki J
Firmware Version: |V2.03 (@ Automatic Detection
(" Manual Configuration |
Max JTAG Clock: |TMHz h
[T UsenTRST | | |
Debug
Cache Options Download Options Misc Options
[+ Cache Code [ Verify Code Download [~ Use Resetat Startup
[v' Cache Memory [~ Downloadto Flash

ok | _cma |

Figure 1-1 ARM Target Driver Setup
To disable J-Link reset, set Reset Strategy to No Reset as shown below.
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ILink/)Trace Interface Driver Setup

JTAG Speed:
(" Auto Selection

(" Adaptive Clocking

Debug Cache Options:
[w Cache Code

[+ Cache Memory

jTrace Trace Options:

[ Enable Trace

-

(o kHz Max. Trace Samples:
| 1000 ~| |64k =]
Reset Strategy: Info
|No Reset ﬂ M
OK Cancel Help |

- - ¥

\s — -

Figure 1-2 J-Link Interface Driver Setup

N9H30 Non-OS BSP uses the same open source loader as Linux BSP, U-Boot. U-Boot uses
Linux as develop environment. Users could ether the precompiled U-Boot images in this BSP. If it
is necessary to modify and re-build U-Boot, please download N9H30 Linux BSP and refer to
N9H30 Linux BSP user manual to set up the develop environment. If the system boot from SPI
flash or eMMC, it is not required to use a loader and can execute main program directly after
system booting up. But while booting from NAND flash, it is recommend using a loader while
booting from NAND flash and let it handles the bad block during system boot up.

1.2 Eclipse Develop Environment

The N9H30 Non-OS BSP also supports using Eclipse as development IDE. This section
introduces the installation steps of Eclipse development environment. First, download Eclipse IDE
for C/C++ Developers Tool from Eclipse official website: https://www.eclipse.org/downloads/,
select proper version according to your operating system. Since Eclipse is a Java based
application, please download JRE from Java website and install it.

The cross compile - GNU ARM Embedded Toolchain can be downloaded from the website:
https://gnu-mcu-eclipse.github.io/plugins/install/. After installing the software packages memtioned
above, execute Eclipse and select Help -> Eclispe Marketplace.
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2 Welcome =

Help Contents
Search
Show Contextual Help

- Show Active Keybindings... Ctrl+Shift+L
& B5|s ~ Tips and Tricks... @8 |

CRYRTOAES Report Bug or Enhancement... =]
J ETIMER_EventCounter

Cheat Sheets... =5 ETIMER Toggle!
3 ETIMER_FreeCounting

J ETIMER_Perodic
1 5 ETIMER ToggleOut

s

Eclipse User Storage | Open the Eclipse Marketplace wizard ]
Perform Setup Tasks...

Check for Updates

g% _Install New Software...
& Eclipse Marketplace...
@ Arduino Downloads Manager

S About Eclipse IDE
Contribute

& e

Problems & Tasks B Console & Properties #E~f~=8

No consoles to display at this time.

Figure 1-3 Select Eclipse Marketplace

Input gnu mcu exlipse in the Find field, and then the search result will be shown as Figure 1-4.
Select the latest version and click Install button to install the required plug-in.
' e

Eclipse Marketplace <
Select solutions to install. Press Install Now to proceed with installation.

Press the "more info” link to learn more about a solution.

Searth‘Recem‘ Pupular‘Favuntes|[nslalled ' 2019 in Focus

Find: 0 [ Al Markets - [All Categories -
GNU MCU Eclipse 4.5.1 u

The GNU MCU Eclipse (formerly GNU ARM Eclipse) is an apen source project that includes a family of Eclipse plug-ins
and tools for multi-platform embedded ARM... more info

by Unknown, EPL

GNU Arm Cortex-M RISC-V J-Link ...

Installs: 63.4K (2,322 last month) flns:aded h)

EmbSysRegView 0.2.6

EMBedded SYStems REGister VIEW is an Eclipse Plugin which is designed for monitoring and modifying memory values
of embedded devices. Therefore it offers a.. more info

by Unknown, EPL
EmbSysRegView memory memory view memory values memory monitoring ...

Installs: 5.90K (4 last month)

a tool for eclipse (T4Eclipse) 1.2.1

[

- Version 1.2.1 releasedinstall from update site: http://t4eclipse.googlecode.com/svn/update_site/ T4Eclipse introduction
(_ and user guide:Download Or read online.. more info

-w by Ben Xu, EPL -

Marketplaces

= .

@) < Back Install Now > Finish
Figure 1-4 Install Plug-in

Click Help -> Install New Software to install CDT to support C/C++ development.
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£ temp - Eclipse IDE @M

File Edit Source Refactor Mavigate Search Project Run Window |Help

--- VHNU Launch Configurations & Welcome v N v m
Silpigeaiy §r@ ity O~ Q~ @ HelpContents
5
%' Search 5 —
Access | B ||E=
Show Contextual Help - |
Eipr. ® % Co. - O : — - 2™ =0
- Show Active Keybindings... Ctrl+Shift+L
- 5 &
& = #l “ &4 Tips and Tricks... - |
= CRYPTO_AES: i Report Bug or Enhancement... T b
ETIMER_EventCounter Cheat Sheets... I=% ETIMER _Toggle!
L ETIMER_FreeCounting _
[ ETIMER Perodic ? Eclipse User Storage 4
I £ ETIMER_ ToggleOut @ Perform Setup Tasks...
“_ Check for Updates
! Eclipse Marketplace...
@ Arduino Downloads Manager
S About Eclipse IDE
Contribute
Problems ¥ Tasks B Console 22 Properties #Erdy=0O

No consoles to display at this time.

0 items selected

Figure 1-5 Install New Software

Input “CDT” in Work with field.

ilable Software I

Aval

Select a site or enter the location of a site. \:).‘

- Add... I [ Manage... ]

type filter té CDT - http://download.eclipse.org/tools/cdt/releases/9.5 : Select All
flame Deselect All
b
|
Details
Show only the latest versions of available software Hide items that are already installed
Group items by category What is already installed?

[] Show only software applicable to target environment

Contact all update sites during install to find required software

@ < Back Next > Finish
Figure 1-6 Search for CDT

Select CDT Main Features and CDT Optional Features as shown in Figure 1-7. User can also
select other pakcages if necessary.
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Available Software

Check the items that you wish to install.

type filter text

Name

v [C] 00 CDT Main Features
» [] 0 CDT Optional Features

> [C] 00 LaunchBar
v [] 0 Uncategorized

]
\VGI ST GEMCDT - http://download.eclipse.org/tools/cdt/releases/9.5|

Version

] [ Manage. ]

Select All
Deselect All

Details

Group items by category

Show only the latest versions of available software

CDT Main Features 1.0.0.7Z7177cL SWE7ETACTYACAAMA

"] Hide items that are already installed
What is already installed?
[] Show only software applicable to target environment

Contact all update sites during install to find required software

More.

< Back

Cancel

Next >

Figure 1-7 Select CDT

After installing CDT, re-start Eclipse to import Eclipse project.
Eclipse supports debugging using J-Link ICE. Download and install J-Link plug-in from the

website:

http://gnuarmeclipse.github.io/plugins/install/

before starting debugging. After

installation, set the J-Link path through Preference->MCU-> Global SEGGER J-Link, and then
click Apply button.

£ Preferences

) [ |

type filter text

> General
> CfC++
Changelog

1> Docker

» Help

» Install/Update
» Library Hover
4 MCU

Global ARM Toolchains Paths
Global Build Tools Path

Global OpenOCD Path

Global pyOCD Path

Global QEMU Path

Global RISC-V Toolchains Paths
Global SEGGER J-Link Path
Workspace ARM Toolchains Paths
Woaorkspace Build Tools Path
Workspace OpenOCD Path

Warkspace pyOCD Path
Workspace QEMU Path
Waorkspace RISC-V Toolchains Path
Workspace SEGGER J-Link Path

> Mylyn
» Oomph
» Remote Development

|

m

m

Global SEGGER J-Link Path

e v

Configure the location where SEGGER J-Link is installed. The values are stored within Eclipse.
Unless redefined more specifically, they are used for all projects in all workspaces.

After installing SEGGER updates, restart Eclipse for the defaults to be re-evaluated and use the
Restore Defaults button to configure the new location.

Executable:] JLinkGDBServerCLexe

Folder:

C:/Program Files/SEGGER/ILink_V644e/

xPack...

Browse...

l Restore Defaults ] l Apply ]

®

‘

E
E.

[Apply and Clcse] l Cancel I
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Figure 1-8 Global SEGGER J-Link Path Setting
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The next step is to set GDB SEGGER J-Link Debugging options. Click Run -> Debug
Configurations and then double click GDB SEGGER J-Link Debugging.

r 5
& Debug Configurations == g

Create, manage, and run configurations

0 ® @ SEE Configure launch settings from this dialog:

type filter text - Press the 'New Configuration’ button t..te a configuration of the selected type.
€] C/C++ Application
[€] C/C++ Attach to Application
[t] C/C++ Container Launcher
[&] C¢/C++ Postmortem Debugger
[&] C/C++ Remote Application
Cii C/C++ Unit
[£] GDB Hardware Debugging I - Press the 'Filter' button to configure filtering options.

- Press the 'New Prototype” button to c..uration prototype of the selected type.

-6 - Press the 'Export’ button to export the selected configurations.

- Press the 'Duplicate’ button to copy the selected configuration.

3 - Press the 'Delete’ button to remove the selected configuration.

[©] GDB OpenOCD Debugging - Edit or view an existing configuration by selecting it.
[£] GDB PyOCD Debugging

[£] GDB QEMU Debugging ) ) i ) .
&) GDB SEGGER J-Link Debugging - Select launch configuration(s) and th..otype' menu item to unlink a prototype.

- Select launch configuration(s) and th..ototype’ menu item to link a prototype.

& Launch Group - Select launch configuration(s) and th..nu item to reset with prototype values.
@ Launch Group (Deprecated)

Configure launch perspective settings from the Perspectives’ preference page.

Filter matched 13 of 13 items

Figure 1-9 GDB SEGGER J-Link Debug

Go to Debug tab, and configure this tab as Figure 1-10.
'% Debug Configurations =] g‘

Create, and run config i ﬁ\

FEEY R IEE

Name: ETIMER_ToggleQut Release
[ Main | %5 Debugger ™ Starlupw & Suur(e} B Cummon} % SVD Path]

type filter text
[©] C/C++ Application

o J-Link GDB Server Setup Jiid
g C/C++ Attach to Application Start the J-Link GDB server locally [] Connect to running target
C/C++ Container Launcher
] C/C++ Postmortem Debugger Executable path:  ${jlink_path}/${jlink_gdbserver} -

[€1C/C++ Remote Application Actual executable: C;/Program Files/SEGGER/JLink_V644e//)LinkGDBServerCLexe
Cif C/C++ Unit

(to change it use the global or workspace preferences pages or the project properties page)
[c] GDB Hardware Debugging

11

" i 2 pp i
51 GDB OpenOCD Debugging Device name: A_RMQ ) Supported device names
[£] GDB PyOCD Debugging Endianness: @ lLittle () Big
[] GDB QEMU Debugging Connection: @ usB @)3 (USB serial or IP name/address)
4 [€] GDB SEGGER J-Link Debugging Interface: CISWD @ JTAG
[E] ETIMER ToggleOut Release Initial speed: O Auto () Adaptiv @ Fixed 1000 kHz N
& Launch Group
B Launch Group (Deprecated) GDB port: 2331
SWO port: 2332 Verify downloads Initialize registers on start
Telnet port: 2333 Local hostonly [ |Silent
Log file:
Other options: -singlerun -strict -timeout 0 -nogui
Allocate console for the GDB server [¥] Allocate console for semihosting and SWO
Filter matched 14 of 14 items [ Reen || apoy |
@ [ Debug ] l Close ]

Figure 1-10 J-Link Debugger Setting

Mar. 7, 2022 Page 8 of 13 Rev. 1.20



NUVOTON N9H30 Non-OS BSP User Manual
=

Go to Startup tab, and configure this tab as Figure 1-11.

2 Debug Configurations

P

Create, i and run

tions

FEEEY EIEER

Name: ETIMER_ToggleOut Release

type filter text

[E] C/C++ Application

[&] C/C++ Attach to Application

C/C++ Container Launcher

C/C++ Postmortem Debugger

[€] C/C++ Remate Application

Cii C/C++ Unit

GDB Hardware Debugging

[£] GDB OpenOCD Debugging

[] GDB PyQCD Debugging

€] GDB QEMU Debugging

GDB SEGGER J-Link Debugging
[€] ETIMER ToggleOut Release

& Launch Group

¥ Launch Group (Deprecated)

N

E Main ﬁ;"*‘ Debugger fb Startup

7 SDurce] i=| Cumman} &L SVD Path}

Initialization Commands
[¥]Initial Reset and Halt Type:
JTAG/SWD Speed: @ Auto () Adaptive () Fixed
Enable flash breakpoints

Enable SWO CPU freq: |0

Low speed: 1000 kHz

Enable semihosting Console routed to: [¥] Telnet [¥] GDB client
Hz. SWO freq: 0

kHz

n

Hz. Port mask: | Ox1

Load Symbols and Executable
Load symbols
(@) Use project binary:

(©) Use file: Workspace.. File System...

Symbols offset (hex):

Load executable

(@) Use project binary:

(©) Use file: Workspace.. File System...
Filter matched 14 of 14 items _ Reen | apey |
@ [ Debug ] I Close ]

Figure 1-11 J-Link Startup Setting

After completing the setting, click Debug button to start debug with J-Link.

1.3 DEV Board Setting

N9H30 family supports different boot modes, it can boot from SPI, NAND, eMMC, or enter USB
ISP mode. The booting mode is selected by PA[1:0] power-on-setting. Please refer to DEV board
user’'s manual for boot source selection of DEV board.
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2 BSP Content

2.1 BSP directory structure

Non-OS BSP contains four directories. The content of each directory listed in the table below.

‘Directory Name ‘Content ‘
BSP Directory contains Non-OS driver, third party software and sample applications.

Documents BSP related documents

Images Pre-compiled U-Boot image files.

Tools Tool for programming NAND, SPI, eMMC or download image to DDR. And its Windows driver.

2.2 Non-OS BSP content

The file under BSP directory shows following content.

‘Directory Name wCOntent

Driver N9H30 peripheral drivers. Please refer to N9H30 Non-OS BSP Driver Reference Guide.chm
under Documents directory for the usage of driver APIs.

Library N9H30 libraries, including USB Host and smartcard.

SampleCode Driver sample application.

Script Link script and debug initialization file for Keil.

ThirdParty Third party software. Including FATFS, yaffs2 file system and LwIP network protocol stack.
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3  NuWriter

NuWriter can download images to NAND flash, SPI flash, eMMC, or DDR while N9H30 is in USB
ISP mode. Please refer to NUC970 N9H30 NuWriter User Manual for the usage of NuWriter.
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4 Revision History

Version Date Description

1.00 Jan. 31, 2018 Initial release

1.01 Jul. 5, 2018 Minor update

1.02 Dec. 24, 2018 Minor update

1.10 May 31, 2019 Add Eclipse IDE description
1.20 Mar. 7, 2022 Remove emWin
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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