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Introduction

The purpose of this quick start guide is to familiarise users with the Keil™ Microcontroller

Development Kit (MDK-ARM) for the Holtek HT32 series of microcontrollers. The guide also
includes information on the development kit installation and configuration.

About the Quick Start Guide

The guide includes information on how to setup the Keil™ MDK-ARM as well as a guide for
installing the HT32 support package for Keil™. Necessary information is also provided about
using the Keil pVision4 IDE (Integrated Development Environment) to compile and run software
projects. A chapter is also dedicated on how to use the CodeSourcery GNU Toolchain with Keil™
puVision.

Configuration
Flash Loader
| Compiler
&
Linker !
|
\

Debugger

/

|

| .

| Project
|

|

|

|

usB
Debug Tools

Holtek
HT32 MCU

Board

Installation

Configuration

Debugging

Figure 1. Software Development Flow
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About the Keil MDK-ARM

The Keil™ MDK-ARM is a software development environment for ARM-based microcontrollers.
The environment includes functions such as source code editor, complier, assembler, linker, project
management, flash programmer and debugger. All of these functions are integrated into puVision4
IDE which helps to create and debug C/C++/Assembler source files. The MDK-ARM provides the
following key features for embedded applications.

M Supports Cortex-M series, Cortex-R4, ARM7 and ARM9 devices

M pVision IDE

Device database for all supported devices

Editor, project management and compilation

Debugger environment including trace and analysis tools
Simulation environment

M RealView Compilation Tool (RVCT)
e ARM C/C++ Compiler (armcc)
ARM Macro Assembler (armasm)
ARM Linker (armlink)
ARM Utilities (Librarian and FromELF)

B Mircolib-optimized run-time library
B Keil™ RTX Real-Time Operating System (RTOS)
M Flash Loader for Flash memory programming

B Example code for various boards and devices

MDK-ARM

Microcontroller Development Kit

ARM C/C++ Compiler
RTX RTOS Kernel

Device Database & IDE

pVision
Debugger & Analysis Tools

Device Peripheral Simulation

NOTE: The above figure was extracted from the Keil website: http://www.keil.com

Examples and Templates

Figure 2. Keil™ MDK-ARM Software Development Environment
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System Requirements

To get going with this quick start guide, several components are required as listed below:

M A target board with a HT32 series MCU
M A hardware debug adapter such as ULINK2 or Holtek’s e-Link32

B A host computer running Microsoft® Windows® XP, Vista, or Windows® 7
e Arecommended 1 GB RAM and 500 MB of available hard-disk space
o XGA (1024x768) colour monitor or higher resolution display
e Mouse or other pointing device
e A CD-ROM drive (optional)

m Keil™ MDK-ARM V3.04 or above

IDE >1KEIL

An ARM® Company

L p\!/is'ion®4'

Integrated Development Environment

USB Interface

bm—————

T
1
1
1
1
1
e == 1
1
1
1
1
1
1

L3t

JTAG or SWD

Debug Adapter

Figure 3. System Architecture and Requirements
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Software Installation

Keil MDK-ARM Installation

The Keil™ MDK-ARM evaluation software can be downloaded from http://www.keil.com or from
a CD-ROM provided by Holtek. The latest version of the MDK-ARM is regularly available at
http://www.keil.com/update. Note that the evaluation version has a limitation on its 32 KB of image
size. For more information about the setup process, please refer to the “Read Me First” document
from the Keil’s website at: http://www.keil.com/product/brochures/readmefirst.pdf.

Installing the Keil HT32 Support Package
(For MDK-ARM v4.20 or Below)

After the Keil™ MDK-ARM has been installed, the HT32 Support Package for Keil™ also has to
be installed. This support package installs the device database, flash programming algorithms and
all other files required for HT32 series MCU program development.

The following steps show how to install the support package into the Keil™ MDK-ARM.

Step 1: Obtain the latest version of the Support Package from the Holtek website or from the CD-
ROM provided by Holtek. The filename is “HT32 Keil Package Vnnn.exe” where “nnn”
represents the version number.

Step 2: Execute the support package installation program by double-clicking on “HT32_ Keil
Package Vnnn.exe”. Press the “Next” button to continue when the screen below appears.

]’Q.El Setup - Holtek HT32 Keil Support Package E“E| El

Welcome to the Holtek HT32 Keil
Support Package Setup Wizard

Thiz will install Holkek. HT 32 Keil Support Package W1.00 on
your cornputer,

It iz recommendad that you cloze all other applications before
cantinuing.

Click Mest to continue, or Cancel to exit Setup.

[ Mewt> |[ Cancel

Figure 4. Support Package Installation
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Step 3: The support package will detect the last installed path of the Keil MDK-ARM
automatically. If the path found is not correct, press the “Browse” button to manually
specify the required installed path for the MDK-ARM. Press the “Next” button to
continue.

'|'.;.EL Setup - Holtek HI32 Keil Snpport Fackage

Select Destination Location H
‘where should Holtek HT 32 Keil Support Package be installed? =

.—J Setup will install Holkek HT32 Keil Support Package into the following folder.

To continue, click Mext. If pou would like to select a different folder, click Browse.

|C:\Keil | | Browse.. |

At leazt 1.2 MB of free disk space is required.

[ < Back ][ Mest » ][ Cancel

Figure 5. Support Package Installation — Destination

Step 4: After the target path is confirmed, the ready-to-install page will be shown. Press the
“Install” button to start the installation.

{&! Setup - Holtek HT3Z Keil Support Package

Ready to Install

Setup iz now ready to begin installing Holtek HT 32 Keil Support Package on your
computer.

Click Install to continue with the installation, or click Back if pou want to review or
change any settings.

D estination location:
C:hKeil

[ <Back || Instal |[ Cancel

Figure 6. Support Package Installation — Start Install
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Step 5: After the installation has completed, a completion page will appear. Choose whether or not
to view the release note. Press the “Finish” button to exit the installation program.

]'.,El Setup - Holtek HT32 Keil Support Package E|§| |z|

Completing the Holtek HT32 Keil
Support Package Setup Wizard

Setup has finished installing Holtek HT 32 Keil Support Package
on pour computer. The application may be launched by
selecting the installed icons.

Click Finish to exit Setup.

Figure 7. Support Package Installation — Completion
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4 Installing the USB Debug Adapter

The e-Link32 drivers can be obtained from the Holtek website or from the CD-ROM provided by
Holtek. Below are the configuration steps for the e-Link32 USB drivers.

Step 1: Connect the e-Link32 to the host PC via the USB port.

Step 2: The system will detect a new USB device and will start the driver installation procedure.
Step 3: Specify the driver path manually according to the USB debug adapter.

“C:\Program Files\Holtek HT32 Series\e-Link32 USB Driver\” — for e-Link32

The ULINK2 uses standard Human Interface Device (HID) drivers that are directly supported by
Windows 2000/XP/Vista/7 operation systems. Therefore, no additional drivers are required.

Rev. 1.10 11 of 47 August 25, 2011
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Connecting to the Target Board

The target board can be powered by the USB port or by an external 5V DC adaptor by changing the
on-board jumpers. Refer to the corresponding target board documents for details.

The USB debug adapter, ULINK2 or e-Link32, that is connected to the SWD or JTAG interface of
the target board via the ARM 20-pin or 10-pin 2.54mm pitch connector, is used to help download
and debug the embedded software on the target hardware.

The following figure shows the connection of host PC, USB debug adapter and target board.

Figure 8. PC, USB Debug Adapter and Target Board Connection

Rev. 1.10
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6 Keil MDK-ARM Quick Start

The Keil™ MDK-ARM provides a complete “Keil™ uVision” development tool for project
creation. The tool can edit both C and assembly code, set up the development tools, view the
assembler code, connect and perform tests. Visit the Keil website http://www.keil.com for more
information.

Create and Save New Project

To create a new project, follow the steps below:

1. Make sure that the Keil Holtek HT32 Support Package has been installed.

2. Double click on the “Keil uVision” shortcut or click “Start — All Programs —
Keil pVision” to run the Keil pVision.

3. Choose “Project — New pVision Project...” to create a new Keil project in the menu.

[ 12 Visiond
Eile Edit Wiew |Eroject | Flash Debug Peripherals  Tools 3SWC5  Window  Help

D B = ﬁl Iew p¥ision Praject... BR|= = = i | B CHED_ArEReripd
Mew Multi-Project Workspace. ..

<
1

i

D [ &

Open Project. .

Close Project

Export

Manage

Select Device

X Optiare,, al+F7

i|ean target

. Build karoet F7

Eebuild all target files
2 Ratch Build. .,
2 Transtate, Chrl+FY

4 stop buid

Create a new pvision project

Figure 9. Create New Project
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4. A “Create New Project” dialog will pop up. Specify the name and path of the project and press
the “Save” button. The related information and files can then be found in the “Project” window.

Create New Froject E]

Savein: ||) MDK_4RM - e @k E-

&

My Recent
Documents

o

Desklop

=
-
g O ey
Y
i:ﬁ] 5 -
5 »
i
=
b=

tdy Computer

Ay Metwork
Flaces File: name: | Template] | Save

Wl

i

Save as bype: |P1‘0ject Files {* uvproj) j Cancel

Figure 10. Create New Project Dialog

5. A “CPU Data Base File” dialog will pop up. Choose “Holtek HT32 Device Database” from the
drop-down list.

Select a CPU Data Base File

Generic CPU Data Base j

Generic CPU Data Base
Haltek, HT 32 Device D atabage

Figure 11. CPU Database Dialog

Rev. 1.10 14 of 47 August 25, 2011
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6. Select the device name. Here, the “HT32F1253” device is used as an example.

Select Device for Target "Target 1°. .

crr |
Yendor:  Holek
Dewice:  HT32F1253
Toolset:  ARM
Diata baze

D escription:

-8 Haltek

£3 HT3zF1251

Care:
AR 32-bit Cortex-b3 Microcontoller, CPU clock up to 72 MHz,
Mested Wectored Interupt Controller, Systern Tick Timer,
Serial WWire Debug and Senal Wire Yiewer [S'w-DP)
Memaries:
3 kB on-chip Flash Memory with Flash Memary Accelerator,
1 kB Flazh Option Byte, 8 kB on-chip SRAM
Features:
In-System Programming (I5F) and In-Application Programming (JAP).
Pawer Saving Maodes,
8MHz and 32 kHz Intemal RC, PLL,
1 MSPS 12-bit ADC with 8 channels,
2 0p Amp/Comparator,
Up to 32 ping General purpoze | /0,
General-Purpose Timer [GPTHM) » 2, WDT 1, RTC 1,
USART =1, 12C « 1. 5P =1

(X

QK | Cancel

Help

Figure 12. Select Project Device

Click “OK” button to complete the device selection. Decide whether to use the included startup

code.

M ¥ision

\?/ Copy Holtek Startop Code to Project Folder and &dd File to Project ?

Figure 13. Startup Code Inquiry Window
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Project Options Setup

The following section describes how to setup the project options including Device, USB debug
adapter and Flash Loader.

Open Project Options Setup Page
1. There are two methods to enter the “Options for Target...” pages:

a. Right-click on the target name in the “Project” window to display the Context Menu and
choose “Options for Target...” to open the option dialog.

b. Click the toolbar button “Options for Target”.

|E| DAWork\STH 32F10x_StdPeriph Lib_¥3 4 DAL ibranes\S TM32F10x StdPeriph DriverisrciMd__ . |

File Edit Wiew Projeck  Flash Debug  Peripherals  Tools 3WCS  Window  Help
kL IEETIEE PRBR|EEELEN®
P S | ¥ Taoett & &=

TIo] - B—

|,§Q Options For Target ‘Target 1., Alt+F7

Cpen File
Open List File
Open Map File

Rebuild all target files

Build target F7

Translate File

Ep... @ 4 stop buid

Biuild Cutpul add Group...

Add Files to Group. ..

Remove Item

ﬁ Manage Components...

Iz| Shaow Include File Dependencies

Configure karget options

Figure 14. Target Menu Options
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Device Selection

1. Open the “Options for Target...” dialog.
2. In the “Device” tab, choose “Holtek HT32 Device Database” from the “Database” drop-down

list.

3. Select the device name. For example, “HT32F1253”.

Options for Target "Target 1°

Device | Torget | Output | Listing | User | CIC++ | Asm | Linker | Debug | Utlities |

X

Database |HOItek HT32 Device Database ﬂ

Generic CPU Data Base
b} [

Yendor: Holtek altek H

Device: HT32F1253
Toolzet:  ARKM

=2 Holtek
£1 HT32F1251
£ H

£1 HT32F1253

Core:
ARk 32-bit Cortex-M 3 Microcontroller, CPU clock up to 72 MHz.
Mested Yectored Interupt Controller, Systern Tick Timer.
Senal Wire Debug and Serial Wire Yiewer [S%W-DP)
emories:
31 kB on-chip Flash Mermory with Flazh Memaory Accelerator,
1 kB Flash Option Byte, & kB on-chip SRAM
Features:
In-Syztem Programming [15P) and In-4pplication Programming [JAP).
Fower 5 aving Modes,
8 MHz and 32 kHz Intemal RC, PLL,
1 MSPS 12-bit ADC with 8 channels,
2 Op Amp/Comparator,
Up to 32 ping General purpoze /0,
General-Purpoze Timer [GRPTM] x 2, WDT « 1, RTC « 1,
USART % 1.12C = 1,5P1 21

oK | Gl Detaults | Help

Figure 15. Select Project Device
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Configure the USB Debug Adapter

The following shows the method of configuring the Keil pVision USB debug adapter. This example

will take the ULINK?2 as an example.

1. Connect the ULINK2 to the PC.
2. Open the “Options for Target...” dialog.

3. Click the “Debug” tab. The left side is for the simulator options while the right side is for the

USB debug adapter options. Select “ULINK

Cortex Debugger”.

4. Check “Load Application at Startup” and the application will then be pre-loaded into the “Debug
mode”. If “Run to main()” is checked, the application will first be run to “main()” in the “Debug

mode”.

Options for Target "Target 1°

" Use Simulatar
[~ Limit Speed to Real-Time

Iv Load Application at Startup
Initialization File:

v Fiun to main()

Festore Debug Session Settings
¥ Breakpoints v Toolbox
¥ Watch Windows & Performance Analyzer
I¥ Memary Display

Device | Target | Ovtput | Listing | User | CiC#+ | Asm | Linker Debug | Utiites |

Settings ||| ]

I

4 [ULINK Cortex Debugger

ﬂ Settings

| [v Load Application at Startup | [ Run to main{]

Initialization File:

Festore Debug Session Settings
[v¥ Breakpoints ¥ Toolbox
v wiatch Windows

Iv Memaor Display

3

3els Y2IND INYV-MANN 119M

CPU DLL: Farameter: Diriver DLL: Parameter:
|SAHMCM3.DLL | |SAHMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
|DLM.DLL |-pEMBEF| |TLM.DLL |-pEMBEF|
0K | Conzel | Defoults | Help

Figure 16. Target Debug Tab Page Options
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5. Click the “Settings” button to open the “Cortex-M Target Driver Setup” dialog.
a. Select the debug adapter “Serial No” from the drop-down menu.

b. Select “Port” as “SW” or “JTAG”. Note that some HT32 devices only support the “SW”
interface.

c. If “SWIJ” is enabled, the ULINK?2 will generate the required sequences on the Serial Wire
/ JTAG debug port (SWJ-DP) to switch between the JTAG and SWD interface. Therefore,
enable “SWIJ” on devices with SWJ-DP and disable “SWJ” on devices that have only a SW-
DP or JTAG-DP interface.

d. For details of any other settings, refer to the documents on the Keil website.
http://www.keil.com/support/man/docs/ulink2/ulink? ctx debugdrivercfg.htm

Cortex-M Target Driver Setup rg|
Debug | Trase | Flash Dowalosd |
ULINK USE - JTAG/SW Adapter S Device
|Serial Mo SR ETs - | |IDCODE Device Name
ULINK Version: [OUNKZ SWDIO | &) 0428401477 ARM CoreSight Siw-DP

Device Family: |Cortex-bd

Firmeare Wersion: [41.42 = ’7
™ swi Por: [ENNE - | % |

b ax Clock: | 1kHz - | | |

Debug
Connect & Reset Options Cache Options Diownload Options

Connect: |N0rmal ﬂ Reszet: |Autodetect j v Cache Code [~ Yerify Code Download
7| Beset after Conneat v Cachs Memomy ™ Dowrload to Flash

034 | Cancel Help

Figure 17. ARM Target Driver Setup Page
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Flash Loader Setup
The Flash loader is used to download the program into the device flash memory. It is executed in

the SRAM and receives data from the host PC, through the USB debug adapter. It then loads the
data into the flash memory.

1. Open the “Options for Target” dialog.

2. Select the “Utilities” tab and open the Settings dialog. In this example, select the ULINK Cortex
Debugger. Tick “Update Target before Debugging” to download the image into Flash memory
automatically.

Options for Target “Target 1° [z'
Device ] Target ] Cratput ] Lizsting ] Tzer ] CIC++ ] Azm ] Linker ] Debug  [tilities ]

Configure Flash Menu Command

{* Use Target Driver for Flash Programming
|ULINK Cortex Debugger j Settings Iv Update Target before Debugging
Init File: | | e

" Use External Tool for Flash Programming

Commatid: | J

Arguments: |

-

0K Cancel Defaults | Help

Figure 18. Utilities Tab Menu
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3. Setup both the Programming Algorithm start position and memory size in this dialog. The start
position is 0x20000000 and the size is 0x0800 (2 kB) for HT32 Series MCUs.

4. Click the “Add” button and choose “HT32 Series Flash” from the list box. To program the
Option Bytes, choose the “HT32 Series Flash Options” in the same way.

Cortex-M Target Driver Setup h—(

Debug | Trece  Flash Download ]

[Download Function RAM for Algonithm
LOAD " Erase Full Chip v Program
Fq  © ErseSectos W Veiy Start: 020000000 Size: [ 050800

" DonotEraze [ Fesetand Fun

Frogramrming Algarithm

D escription | Device Type | Device Size | Addresz Range

Start: | Size: |

0K | Cangel | Help

Figure 19. Target Driver Flash Download Tab

Add Flash Programming Algorithm D_<|

Cescription | Cevice Type | Cevice Size | »
ATSAM3U Flash On-chip Flash 128k
ATS5AM3U Bank 1 Flash On-chip Flash 128k
ATSAM3U GPNWVM bits On-chip Flash 16 -
ATSAM3< 128kB Flash On-chip Flash 128k
ATSAM % 256kE Flash On-chip Flash 286k
ATSAM3x 512kE Flash On-chip Flash 512k
ATSAM 3 GPNYM bits On-chip Flash 16

HT32 Series Flazh Options Or-chip Flash Ak
KBPSE15U04 Dual Flash Ext. Flash 32-bit 1]

L3S wx 128kB Flash On-chip Flash 128k
Lk 35 e TEKE Flazh Or-chip Flash 1Bk

L3S 256kE Flazh On-chip Flash 256k

L3S wss 32kB Flash On-chip Flash 32k

LM35 0w B4kE Flash Or-chip Flash Edk v

Add Cancel |

Figure 20. Flash Programming Algorithm Select
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5. Once all the setups have finished, the HT32 Series Flash will be listed in the Programming
Algorithm dialog and can therefore be programmed using the Keil pVision.

Cortex-M Target Doiver Setup D_<|

Debug | Trace  Flash Download ]

Download Function RAk for Algonithm
LOAD " Eraze Full Chip v Program
Fq  EraseSectos W Veily Start: |0:20000000  Size: 140800

" DonotEraze | FResetand Fun

Programming Algarithm

D escription | Device Type | Device Size | Addresz Range

HT 32 Series Flash Or-chip Flash 128k 00000000H - 0001FFFFH

HT 32 Seriez Flash Options On-chip Flazsh 4k 1FFOO000H - 1FFOOFFFH
Start: | Size: |

0K | Cancel | Help

Figure 21. Flash Programming Algorithm
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Adding Source Files to the Project
Source code can be added into the project using the following procedure:

1. Click the “New” icon in the toolbar or click “File — New...” to create a new file.

() D:AWork\STM32F10x StdPeriph Lib_¥3.4 0\Libraries\STM32F10x StdPeriph Driversret... [ |(0/[%)
File | Edit Wiew Project Flash Debug  Peripherals Tools SYCS  Window  Help

(] e i *J a9 PRAEABR E=EKE B
=] zie: Chrl+O Ty
Al Save ChS
Save As.,
ﬂ Save Al

Device Database...

License Management...
Print Setup...
= Print.., e

Pink Preview

Recent Files

Exit

Create an eiﬂpty. document

Figure 22. New File Creation
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2. Edit the code shown below in the editor window. Click “File — Save” and save as “main.c”

int main (void)

{
int i = 0;
int j = 0x20001000;
while (1)
{
*(int *)3 = 1i;
it++;
}
}

|Ei|e | Edit Wiew Project Flash Debug Peripherals Tools 3YCS  Window Help

[ Mew... Chel+M h ¥ - REp E e N
5 Open Chrl+0 harget 1 L
Close
*
|H Save Chrl+5 D entd l T
Int maln{wold) j
Save As... i =
int 1 0;
@ savenl int j = 0x20001000;

nile(1
Device Database. .. b th

*int *¥)] = 1;

License Management...
i++;

Prink Setup... 1

S Print... Chrl+F L] f

Prink Presview

Exit

Save the active document

Figure 23. Save File
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3. Right click on the “Source Group” and select “Add Files to Group...” to add the “main.c” file
into the project.

File Edit View Project Flash Debug  Peripherals Tools SYCS  Window  Help

NEHd@| &£ 2@ 9 P = E | o
: ! i %2 Target 1 Al ,ﬁ\ ﬁ
g D main.c v X
- Target 1 01 Int maln{woid)
?[:a‘.rge | o j
,ﬁ\ Options for Group *Source Group 1. AlE+F7

Rebuild all target Files
Biuild karget F7

Er... |Fe. .. !

~ [

Build Outpuk

Add Group... I

Add Files to Group "Source Group 1'...

Remaye Group 'Source Group 1' and its Files

ﬁ Manage Compaonents. ..

V' | show Include File Dependencies

Add Files ta current Project Group

Figure 24. Add File to Group

Add Filez to Group Source Group 1°

Look jn: |E} Template j & £k ER-
) MDE_ARM

File name: | madn & 4dd

Files of type: | Source fils (*.c) =] Clom

Figure 25. Add File to Group — Specify File Name and Path
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4. Select the “Components, Environment, and Books” function to rename, add files, re-order and so
on for the project source files.

|§| DATemplateMDE _ARM\Template uvprog - B ¥isiond

File Edit View Project Flash  Debug  Peripherals  Tools SWCS  Window  Help
DEH@| 4 2R 9 R R[EEE L
g o2 bh ) ¥Y ) Targert v 3K Elj
Project main.c l v X
= #9 Target1 01 int main(wvoid) j
Ea Soure Group 1 g% i int Q=0
startup_ht52£125: | g4 int j = 0x20001000;
] madn.c 05
06 while( 1)
07 . . .
g ¥int *3] = 1;
03 1++;

Build Sukput

Figure 26. Components, Environment and Books Function

Components, Envitonment and Books

Project Components IFolder&"Extemionsl Books |
|Pr0iect Targets: |Gr0ups: T X+ +
main.c
Startup
Set as Current Target | Add Files |
CKE I Cancel Help |

Figure 27. Modify Project Components
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|§| DATemplateMDE _ARM\Template uvprog - B ¥isiond

File Edit View Project Flash  Debug  Peripherals  Tools SWCS  Window  Help
D Hd| % BR®E| 9 c Ll - EIE Iz | B
- @ $ | Targer: SN
Project main.c l v X
01 Int main{veld) j
02 =
. 03 int i =10;
m-c 04 int ] = 0x20001000;
=145 Startup 05 i
s‘tarl‘up_hBZleSx.s g? while( 1)
e ¥int *)] = 1;
03 1++;

Epr... e, | (F. [D,1. |

Build Sukput

Figure 28. Project Component List
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7 Compiling the Project

Use the following procedure to compile the project:

1. Choose “Project — Rebuild all target files” to recompile all the files in the project.

Alemplate\MDE APRMATemplate uvproj - I ¥Yisiond

File  Edit  iew |Er0]ect | Flash  Debug Peripherals Tools SWCS  window  Help

| & | = = = |2
MNew Mulki-Project \Workspace, .. =

Mew pvision Project...

Open Project,..

Close Project
Expart 3 j

Manage »o1ono;

Select Device for Target ‘Target 1'...
Remoyve Ikem = i;

. Opkions for Target 'Target 1'... Alt+F7
Clean target

Eiild karget F7
Rebuild all target Files .
Eakch Build... _,I_I
Translate D4 Templateimain.c Chrl+F7
Stop build

|7| 1 D4 Templabe\MODK_aRMY Template. uvproj

I Rebuild all target files

Figure 29. Build All target Files

2. Check the “Build Output” message to confirm if the project has been successfully built and
linked.

Build target 'Target 1'
compiling mwain.c...
assembling startup ht32flaix.s...

linking...
Progrsem Size: Code=604 RO-dats=1¢ RW-dats=0 ZI-datsa=608
"Template.axf" - 0 Erroris), 0 Warningis).

Figure 30. Compiler Messages
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8 Download and Debug

The following section shows how to download the application and use the debug features such as
free running, break, single step and breakpoint.

Enter/Exit Debug Mode

1. Click “Debug — Start/Stop Debug Session (Ctrl + F5)” or the “Debug” icon to enter the debug
mode. The image will be downloaded into Flash memory automatically when the “Update Target
before Debugging” option is enabled.

|§| D:ATemplateAMDE_ARMATemplate uvproj - K Yisiond |Z||E|rz|
File Edt \iew Project Flash | Debug | Peripherals  Tools  SWCS Window  Help

Ij ﬁ lg ﬂ EER S @ Start/Stop Debug Session Chrl+F5 -;g = |

@ B A= %g Tan RQST
Project | T | v X
= #4 Targetl [ ] j
=25 User
main.c £
=25 Startup {

startup_ht32f1 25 ¥
{}

=1

@  Insert/Remove Breakpoint Fa

=Py, .. @B {}r.. [0,7... ¢ Disable All Breakpoints LH

e Kill All Breakpaints Chrl+Shift+Fa I Q |

Build Oukpuk

Build target 'Target 1!
compiling main.c...
assembling startup htiZi

linking. ..
Program Size: Code=604 1 =]
"Tewplate.axf™ - 0 Erro:

Enter or leave a debug session

Figure 31. Start Debugging Session
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2. After the debugging is finished, click “Debug — Start/Stop Debug Session (Ctrl + F5)” or the

“Debug” icon again to exit the debug mode.

3. The debug window as shown below will appear which will display information regarding
“Registers”, “Disassembly”, “Source Code Window”, “Memory Window”, “Command” and so

on.

‘\Template\MDE_ARMA\Template uvproj - K Yisiond
File Edt Rash Debug

Wiew  Project Fetipherals  Tools  SYCS  Window  Help

L LITEYTIEE e A

HET I D EEEERE

Ji int i = 0O;

o>0x00000158 FO4F0200 MOV 2, #0x00
Ox000001BC 4610 Mo ro,rz
4 int j = OxZ0001000;
51
Ox000001BE 4404 LIE 2, [pc, #16]

Ox000001C0 4511 How ri,rz
[} while (1)

[~

|Z-®- 2 @ %

; @Ox000001D0

| Disassembly window | 3

w

2

main.c

M Int maln(void)
@ {

=3 int 1= 0;
% int j = 020001000
& whilef 1}
7
(] *¥int *)] = I;
0z} 1++;
10 ]
1oy
Privileged -
MSP -/

- X
€ codewindow | =

[Elrraiect | = Registers
ol ar

Naume

**%% Restricted Version with 32768 Byte Code Zize Limit
*+% Currently used: 620 Bytes (1%)

Command window |

=

AS3IGN EreakDisakle BreakEneble EreakEill EreakList

------- <donble-click or F2 1o add > |

| Q?_‘lCaII Stack, |.@Locals .@Watchl |

|Watch window | |Memory windowl

Memaory 1 |

Simulation t1: 0.00000000 s=

Figure 32. Debugging Session
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Free Running, Break, and Single Step Operation

The debugger provides Free Running, Break and Single Step functions to assist with application
debug.

1. Click the “Run” icon to allow the program to free run.

[¥] D:ATemplate\MDE_ARMATemplate

File Edit View Project Flash  Debug
ARE=" - N
o neero o

Figure 33. Run Icon

2. Click the “Stop” icon to stop free running.

|E| DATemplateYMDE ARM\Template. w

File Edit ‘iew Project Flash Debug
O | % 5@
EHE O EREEIE

Figure 34. Stop Icon

3. Click the “Step” icon or “F11” to single step the program. Use this feature to debug the program
step by step.

[¥] DATemplate\MDE_ARMATemplate

File Edit View Project Flash  Debug
AN - MR
waoeeul s

Figure 35. Step Icon
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Breakpoints

Breakpoints can be setup to halt the program at user specified program locations to allow program
status examination at these user defined locations. The following procedure shows how this is
implemented:

1. Before the program starts running double click on the desired breakpoint program line to set
the breakpoint. A red point mark will then be displayed next to the breakpoint line. Multiple
breakpoints can be setup using this method.

|E| D:ATemplateAMDE ARMATemplate uvproj - | Yisiond

File Edit Wiew Project Flash Debug  Peripherals  Tools SWCS Window  Help
DS H @ % Ba2a 9 ™ HE g %
H B0 B0 v |DE6ES oA D588 - %
rs (& Disassembly
Repister |Va.1us - 3 int 1 = 0;
- Com Box0o0001Es FO4F0200 MOV rz, #0x00
RO 000000000 0x000001EBC 4610 MoV ro,rz
Rl 000000000 4; int j = Ox20001000;
RZ 000000000 5:
R3 000000000 0x000001BE 4404 LDR 2, [po,#16]1  ; BOx
Eg gﬁggggggg 0x000001C0 4611 MoV ri,r2
R6 0x00000000 6: while i)
R7 000000000 <l
RS 000000000
RO 010000000 main.c
R10 000000000 01 int wmain(vold)
R11 000000000
RiZ 010000000 0
R13 (SF) 020000260 4 int J = Ox20001000;
R14 (LE) O<FFFFFFFF 05 ]
R15 (FC) 000000100 0B while(1)
- ¥PER 001000000 07 . L
+- Banked ] #int *3] = 1;
¥ System Wos 14++;
= Internal | }10 1
Mode Threed 1
Privilege Privileged
Stack MSF -
[El project | = Reqisters 1
Figure 36. Breakpoint Setup
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2. Click the “Run” icon to start the program. The program will run normally until it encounters the
first breakpoint where it will halt execution. A yellow arrow will indicate the present program
execution location.

: ]D:\.Templale\MDK_ARM\Template_uvprl:li - K ¥isiond

File Edit Wiew Projeck Flash Debug  Peripherals  Tools S¥CS  wWindow  Help
N Hdd| %2R 9
Register IVa.lue 4] 3 int 1 = 0;
DXDDDDDIBEI FO4F0200 MOV ri,#0x00
0x000001BC 4610 Moy ro,rz
4: int j = 0OxZ0001000;
51
0x000001EBE 4404 LDR rz, [po,#16] & @0x
(00000000 0x000001C0 4611 MOy rl,r2
5 while(l)
000000000 =l
(000000000
oo main.c ]
0 int maln(vold)
(00000000 e
[ 0040 03 | int 1 =0;
020000260 04 int ] = 0x20001000;
[ 0147 05 ;
0 o0& while( 1)
07
ne ¥int *3] = 1;
W03 i4+;
10 }
- Mode Thiead =
- Privilege Privile ged
o Sack MEF = |
EE] Praject | = Reqisters |< I |

Figure 37. Breakpoint Program Stop
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Memory Window

A function is included to examine user selected memory contents.

1. Click “View — Memory Windows — Memory 1” to open the memory window.

|§| DA Template\MDE AR M\Template uvproj - K ¥isiond

=Y

I

+|- Banked
+ - Bystern
= Internal
Mo
Pris
Star
@Project

*** Rest
DI (CIIEE

Status Bar

Toaolbars

Project Window

Boaks Window
Functions Window
Templates Window
Source Browser Window
Build Qutput Window
Find In Files Window

Command Window
Disassembly Window
Symbol 'window
Regiskers 'Window
Call Skack Window
Watch Windows
Memary Windows
Serial Windows
Analysis Windows
Trace

System Yiewer

++ Toolbox window

Full Screen

Petiodic Window Update

File Edit | ¥iew | Project  Flash  Debug  Peripherals Tools WS W

DI

?:i
i EE EE2ERE

3 int
bDDDDlBB FO4F0200
0O00001BC 4610

4 int
=H

OO0001BE 4404
000001Co 4611

=8 while

E
-ﬂ main.c

int main{woid)

int 1 = 0;
int j = 0x20001

3 while{ 1)

Mermory 1
Memory 2
Memory 3
Memory 4

5 EByte Code 3S3ize L
%)

Figure 38. Open Memory Window

2. Type “0x20001000” into the “Address” input box to view the memory contents.

Iy
| Addrezs: |0x20007000] |

Ox20001000: 00000000 00000000 00000000 aooooo0o0
Ox20001010: 00000000 00000000 00000000 aooooooo
Ox20001020: 00000000 00000000 00000000 aooooooo
Ox20001030: 00000000 00000000 00000000 aooooooo

Ox20001040: 00000000 00000000 00000000 ao0o00000

t;;‘il(:all Stack @Locals @Watchl

[E4

Figure 39. Address 0x20001000 Memory Contents Window
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3. Click the “Step” icon or “F11” to single step the program. Use this to examine consecutive
memory contents.

Oxz0001000: 90000 00000000 00000000
0x20001010: 00000000 00000000 00000000 00000000
0x20001020: 00000000 00000000 00000000 00000000
0x20001030: 00000000 00000000 00000000 00000000
0x20001040: 00000000 00000000 00000000 00000000

tg?jCaII Stack @Locals fé‘Watchl

(£

Figure 40. Memory Content Examination
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9 Mass Erase

Mass erase is an operation that erases the whole flash memory including the main flash memory
and the Option Bytes. It can be used to clear all the data in the flash memory or to disable the
security settings.

1. In the pVision window, Click “Flash — Erase”

|| D-ATemplateAMDE _ARMA\Template nvproj - K ¥isiond
File Edit Yiew Project |Fla_sh | Debug  Peripherals  Tools SYCS  Window  Help

D5 H@| % & Downloa RBR|(EEEL &
: R | Erase o
i ¢ ¥ SN R
; Configure Flash Taals... - ¥
01 int main(vold)
2 { -
03 int 1 = 0;
04 int j = 0x20001000;
05
& while(1}
07 i
ne *int *)] = 1;
03 1++;

Erase flash memary

Figure 41. Mass Erase Function

2. After a mass erase operation has completed, a “Build Output” message window will display a
message to notify that the flash memory has been successfully erased.

Build Oukput

Full Chip Erase Done.

Figure 42. Build Output Message Window
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10 Option Bytes Programming

Option Byte Programming provides protection for flash page erase/programming and for enhanced

device security.

1. Copy “ht32f125x _op.s” to the project folder. The original “ht32f125x_op.s” file is located in the
Keil installation folder: “{KEIL PATH}\ARM\Startup\Holtek”.

& Holtek

Files

Edit Wiew Fawvorites Tools  Help

Back ~ | ﬁ () search || Folders -
) " [F |/ i [e5E]

Address |25 CrikeillARMISEartupiHoltek

v|G0

ht32f125%_op.s

File and Folder Tasks e 5 File

startup_ht32f125x.s
S File

4 KB 10KE
(=) Make a new Folder
@ S\tl:gsh this folder to the
773 shava phis Faldar
Figure 43. Option Bytes Setup File
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2. Right click on the item in the Project window, then select “Add Files to Group” to add the Option
Byte setup file.

ATemplate\MDE_ARMATemplate uvproj - - Yisiond

File Edit View Project Flash Debug  Peripherals Tools SYCS  Window  Help
NEH@ & BB ™ e = e |
O S | W Teoss Ty
Project main.c l v X
01 Int maln{void) j
02 o4 =
03 int 1 =10;
04 int ] = 0x20001000;
05
startup_ht32f125x.s 05 while( 1)
07 o
G o i =1
4%, oOptions for Group 'Options’. .. nlE+F7
Cpen File
Cipen List File
Open Map File
Rebuild all target files
1] Build target F7
Translate File o
=l pr. .. Bo o ’l
J il Stop build
Build Oukpuk
—_— Add Group. ..
Full Chip
| Add Files to Group ‘Options'...
Remove Group 'Options' and its Files
ﬁ Manage Components. .,
|7| Show Include File Dependencies
Add Files to current Project Group

Figure 44. Add Option Bytes File

Add Files to Group 'Options’

Look jrn: |@ Temnplate j e ¥ B~

File: name: |ht32f125_op.s Add

Files of type: |x"1]-1 files (*.%) ﬂ Close

Figure 45. Add Files to Group Dialog
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3. Select the Option Byte file and change the values using the “Configuration Wizard” according to
actual requirements.

|§| DATemplate\MDE _ARM\Template uvproj - B ¥isiond
File Edit ‘View Project Flash Debug  Peripherals  Tools SYCS  Window Help

TN N PRV EEER B
W e v & bR
ht32f125%_op.s* v X
Expand &l | Collapse &l | Help |
Option | Value
132125 op.s [£28 Setiing of Flash protection. cd
- Program nser's Flash data tnto Opticn Byte r

Bl (€85 | OF.. 04T, | Text Editor '\Eonﬁguration Wizard)i

Figure 46. Option Bytes Configuration Wizard

4. Rebuild all the files once the Option Bytes setup is complete. These Option Bytes will be
programmed into the HT32 series MCU automatically when the download procedure starts.
NOTE: To program the Option Bytes, confirm that the “HT32 Series Flash Options” are
listed in the Programming Algorithm dialog. Refer to the Flash Loader Setup section for more
information.
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1 1 Using the CodeSourcery GNU Toolchain with Keil pVision

CodeSourcery have developed a GNU Toolchain for ARM processors and provide regular,
validated releases of the GNU Toolchain. The Sourcery G++ Lite Edition supports ARM, Thumb,
and Thumb-2 compilation for all architectures, including the ARMv7.

This section describes how to configure the Keil™ pVision and install the Sourcery G++ Lite

Edition to use the CodeSourcery GNU ARM tool chain.

Installing the Sourcery G++ Lite Edition

The Sourcery G++ Lite Edition contains free and command-line only versions of the core
development tools. The latest version can be downloaded from the following website:

http://www.codesourcery.com/gnu_toolchains/arm/download.html

For general cases, the EABI version for the non-OS applications of Cortex-M3 can be used. For
more information about the setup process, refer to the “Getting Started Guide” document from the
CodeSourcery website.

(http://www.codesourcery.com/sgpp/lite/arm/portal/doc9876/getting-started.pdf).

Configuring Keil pVision for Sourcery G++

The following contents assume that a project has been created. For more information regarding
creating a project, refer to Chapter 6 Keil MDK-ARM Quick Start. Note that the following steps
will reset all the options to their default value. It is important to first backup the project.
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1. Open or create a project and right-click on the target name in the “Project” window to display
the Context Menu and choose “Manage Components...” to open the “Components, Environment

and Books” dialog.
[g]D:\Template\MDK_ARM\.Template_n\rpmi - K Y¥isiond j'_ E|r§|
File Edit ‘View Project Flash Debug  Peripherals  Tools SYCS  Window Help
s B 3R L = | &
%Q Target 1 Al ,ﬁ\ ﬁ
je main.c v X
EE=] Tore [ 0 int maln({vold) j
SE3 U ;;\ Options for Targek ‘Target 1'... Ale+F7
x20001000;
o2y &
Open . Template.Map =1

Rebuild all target files
Build target F7

Add Group, ..

=] pr... @

~ N

ﬁ Manage Components...

v | Show Include File Dependencies

I Configure file extensions, books and environment

Figure 47. Open Components, Environment and Books Dialog
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2. Click the “Folders/Extensions” tab, change the setting as shown in Figure 48. If “Use GNU
Compiler” is checked, a warning message will be displayed to notify that all the options in the
project will be reset to their default values. Reconfirm that the project has already been backed
up and press “Yes” to continue. Select or modify the installed paths of pVision or Sourcery G++

if required.

Components, Environment and Books

Project Components  FoldersExtensions lElooks ]

Select ARM Development Tools

Development Toal Folders Default File Estensions:
= C Source: ,07
Tool Base Folder: |D3\K9i|\QHM\ J Cor Source: |*opp
IR | J fam Source: |87 terc; tat
INC: | J Obiect. [k
LIB: | J Library: |*lib
Regfile: | J Docurment; ’W

X

Use Realiew . )
I Cangitar Reatfiew Folder: |

=

IJze GMU GMU-T ool-Prefis: ,W

7
Compiler GMNU-T ool Faolder: |E:\F‘r0gram Filesh\CodeSourcerphSourceny G++ Liteh

]

QK | Cancel

Help

Figure 48. Folders/Extensions Setup Change

 Changing the toolset resets all aptions
\__c- in Target, Group, and File levels to defanlt.

Dio wron wamnt to continue with the new Toolset?

Figure 49. “Use GNU Compiler” Warning Message
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3. Refer to Section Project Options Setup to setup the project options such as USB
adapter or Flash loader. Additionally, modify also the Linker settings as shown
in the accompanying diagram. The linker script file can be found in the example
code of the HT32 Keil quick start guide, obtainable from the Holtek website.
Path: \\Quick Start Example Keil\SourceryG-++Lite\

Options for Target "Target 1° rs_('

Device | Target | Output | Listing | Ussr | CC | Asembler Linker |Debug | Utiities |

Tewt Start:

I Enable Garbage Collection
| [™ Do not uze Standard System Startup Files et Szt
[” Do not uze Standard System Libraries BSS Start:

[¥ Usze Math Libraries

Linker Script ;
cipt [ Ez2fi 25 J Ed...

Include
Libraries

Ihclude
Paths J

Misc
controls

Linker |.T _/ht32f1 250 |d -mepu=cartex-m3 -mthumb-interwark W1 -0 Template.elf
contral = q -
string

oK | Gl Defaults | Help

Figure 50. Linker Options
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4. In the “CC” tab, tick “Compile Thumb Code” for the Cortex-M3.

(X

Options for Target "Target 1°

Device ] Target ] Cutput ] Listing ] Tzer cC ]Emmbler] Linker ] Debug ] Uh’]iﬁ.es]

Preprocessar Symbols

Define: |

Undefine: |

Code Generation

W Enable 8PCS [ARM Procedurs Call Standard) Optimization; | <default> &l
™ Generate Stack Check Code wamings: |Level 1 -

¥ Support Callz between ARM and THUME Instruction Set .
[~ Shict ANSIC

Include | J
Paths
Mizc |
Cantrals

Comnpiler |-z -mepu=cartex-m3 -mthumb -gdwarf-2 -MD Awall -0 -mapes-frame -mthurnb-intenwark: -
CDPFFN 10 Keil/aR M ACMSIS Anciude/ -1D: el /ARMANCY -0 "0
string

oK | Gl Defaults | Help

Figure 51. C Compiler Options

5. The startup file should be changed for the GNU Toolchain. For example,
remove the original “startup ht32f125x.s” and add the new one to the
project. The startup file for Sourcery G++ can be found in the example code
of the HT32 Keil quick start guide, obtainable from the Holtek website.
Path: \Quick Start Example Keil\SourceryG++Lite\
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6. Choose “Project — Rebuild all target files” to recompile all the files in the project. Check the
“Build Output” message to confirm if the project has been successfully built and linked.

DATemplateAMDE_ARMATemplate uvproj - | Yisiond
File Edit ‘View Project Flash Debug  Peripherals  Tools SYCS  Window Help

D Hd| £ 25 - rRRR|=EE R B
L ; $9 Targeti SN
main.c l v X
01 int main(vold)
02 f -
03 int 1 = 0;
04 int j = 0x20001000;
05
0E while(1}
o7 i
ne *int *)] = 1;
03 1++;
10 i s
Eer. e | OF (0,1 | (L] 4

Build target 'Target 1

compiling main.o...

aggenbling startup ht3iz2flatx.s...

linking. ..

"Tewplate.elf™ - 0O Error(s), 0O Warning(s).

Figure 52. GNU Toolchain Compiler Messages
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1 2 Conclusion

All the necessary items for developing embedded software such as Keil MDK-ARM, USB debug
adapter, software project, debugging environment have been provided in this document. A brief
introduction to the creation, management, building and debugging of software has also been
provided to help get started with software development using the Keil MDK-ARM for Holtek ‘s
HT32 series microcontrollers.

To help users start creating their own HT32 series applications, Holtek provides a related firmware
library, example code, documents and other services to reduce the user development cycle time.
Additional further technical support such as application notes etc. can be obtained from the Holtek
website.
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