HOLTEK ; ’

IAR EWARM Quick Start for

Holtek’s HT32 Series Microcontrollers

Revision: V1.10 Date: August 25, 2011

www.holtek.com



32-bit ARM Cortex™-M3 MCU

HT32 Series

Table of Contents

1 Introduction
About the Quick Start Guide
About the IAR EWARM

2 System Requirements

3 Software Installation
IAR EWARM Installation
Installing the IAR HT32 Support Package (For EWARM v6.20 or Below)

4 Installing the USB Debug Adapter
5 Connecting to the Target Board

6 IAR EWARM Quick Start
Create and Save New Project

Project Options Setup
Open Project Options Setup Page
Device Selection
Configure the USB Debug Adapter
Flash Loader Setup

Adding Source Files to the Project
7 Compiling the Project

8 Download and Debug
Enter/Exit Debug Mode
Free Running, Break, and Single Step Operation
Breakpoints
Memory Window

9 Mass Erase
10 Option Bytes Programming

11 Conclusion

HOLTEK ; ‘

www.holtek.com

Rev. 1.10

2 of 41

August 25, 2011

Sjuajuo9 Jo d|qel



32-bit ARM Cortex™-M3 MCU

HT32 Series HOLTEK i ‘

www.holtek.com
List of Figures
Figure 1. Software DevelopmMENt FIOW. .........coiiiiiiiiee et e e e e e e e e e e neeeennnees 5
Figure 2. IAR EWARM Software Development ENVIrONMENt ............ooiiiiiiiiiiieiiiie e 6
Figure 3. System Architecture and REQUIFEMENTS ..........ooiiiuiiiiiiieiiiie e 7
Figure 4. Support Package INStallation.............cc.eeiiiiiiiiiiie e a e e 8
Figure 5. Support Package Installation — Ready to Install...........ccocuiiiiiiiiiiiiii e 9
Figure 6. Support Package Installation — Version Selection ..............ccccooiiiiiiiiiiiiiie e, 10
Figure 7. Support Package Installation — Completion.............cooiiiiiiiiiiiii e 11
Figure 8. PC, USB Debug Adapter and Target Board Connection ............c.cceeeiiiiiiiiiiiiieeiiiie e 13
Figure 9. Create NEW PrOJECL ... i 14
Figure 10. Create NEW ProjecCt ...... .ot e e e e e e e e sneeeeaean 15
Lo O =T B = Y o] T P 15
Figure 12. SV WOTKSPACE. ... ..ceiiiieiiiieeiiie et e e eee et e e et e et e e st e e et e e ene e e e aneeeeeneeeeenneeeenneeeaneeeeannes 16
Figure 13. SAVE WOTKSPACE. ... .cciiiiieiiiie ittt ee ettt e e et e e et e e eae e e e n e e anee e e enneeeenneeenneeeennnes 16
Figure 14. OPEN OPLONS ....oiiiiiiiiiii ettt e e e e e e et e e e e et e e e e e e ean e eeeeesntaeaeaeaasaeeeeeeansneeeaean 17
Figure 15. OPeN OPLONS ....oiiiiiiiiiiiee ettt e et e e e e et e e e e e h e e e e e e e aaseeeeeesnbaeaeeeeenaeeeeeeansneeeaeas 18
Figure 16. General OPtioNS SEIUP .....coiiuiiiiieiiiiiiee et e e et e e e e et e e e e e anaeeeeeeennneeeess 19
Figure 17. Debugger Driver SEIECE .........coiiiiiiiiiiiiie e 20
Figure 18. J-Link/J-Trace Interface SetUP........cc.ooiiiiiiiiiiiii e 21
Figure 19. TIiCK FIash LOGUET .....ccc.uiiiiiiiieii ettt 22
Figure 20. NeW File Creation ......... ..ottt e e e et e e e e e e e e e e annneeaaean 23
FIGUIE 2. SAVE FlE... ettt e oottt e e e e ettt e e e e et e e e e e nnbe e e e e e eannneeeaean 24
Figure 22. Add File t0 WOIKSPACE. ... ettt e e e e e e anneeeee s 25
Figure 23. Successful Addition of File t0 WOrKSPaCEe..........c..eeiiiiiiiiieeeiiee e 25
Figure 24. ProjeCt BUIAING ... ....o ittt e e e e e e as 26
Figure 25. COmMPIlEr MESSAGES ......eeiiiiiiiiiiie ettt e e e e e e e e e s e e e e e eaaeeeeeeesaneeaean 26
Figure 26. Download and Debug BUON...........uuiiiiiiiiiiee et 27
Figure 27. Stop Debugging [COM .......couiiiiiiiieiiiii ettt e e 27
Figure 28. Debugger Main WINAOW ...........uioiiiiiiiiii ettt 27
Lo U = I2a e T € o T (7o ] o OSSPSR PPPR 28
Figure 30. Break ICOM ........eiiiiiiiiei ettt 28
Figure 31. SEP INT0 ICON ..ottt et e e e e et e e e e e e e e e e e e nnneeeaean 28
Figure 32. Breakpoint SEIUD ......cci ittt e e e e e e ne e e e enn e e e e e e annee e e 29
Figure 33. Breakpoint Program STOP .........cceeiiiieiiiie it eeee e e et e e st e e s e e e s e e eneaesneeeeaneeeeanns 30
Figure 34. Open MemOry WINGOW .........oooiiieiiiiieiiie et eee et e e et e e e e sneeeeaneeeannneeeanneeeaneeeenes 31
Figure 35. Address 0x20001000 Memory Contents WiNdOW...........ccuviiiiiiiiiiieee e 31
Figure 36. Memory Content EXamination .............coooiiiiiiiiio i 31
FIGQUIE 7. A FlES ...ttt e e e ettt e e e e e et ee e e e enbs e e e e s ennbaeeeeeeansnaeeaean 32
Figure 38. MaCro Fil€ SEIUP .....cooiiiiiiiiiiiitie et 83
Figure 39. Download and Debug BUON.............iiiiiiiiiiiieiice e 34
Figure 40. MemOry WINGAOW .......coouiiiiiiiieiiie ittt et e et e s e e et e en e e 34
Figure 41. QUICK WatCh WINGOW. ..........uiiiiiiiiiiiie ettt 34
Figure 42. Warning MeSSAgE BOX.......ccuuuiiiieiiiiiiie ettt e e e et e e e e e e e e e e annnneeean 35
Figure 43. Debug Log MeSSage WINAOW............uuiiiiiiiiiiiiee ettt e e e e ee e e e aneeeeeas 35
Rev. 1.10 3 of 41 August 25, 2011

saunbBi4 jo isi



32-bit ARM Cortex™-M3 MCU #
HT32 Series HOLTEK

www.holtek.com
Figure 44. Memory to be Mass Erased.........coouuiiiiiiiiiiiie et 35
FIGUIE 45. AQd FlES ...ttt e e e ettt e e e et e e et e e e e enbneeeeean 36
Figure 46. Macro File SEUUD ....ccuueiiieii ittt e e e e e e e e et e e e e e e e e e e e eananaeeaean 37
[T T = A =T 1 =T oo TN 4 = TP 37
Figure 48. Download and Debug BUON...........uuiiiiiiiiiiee et e e 38
Figure 49. Option Byte Memory Window DiSPIaY .........c.ccoiiuiiiiiiiiiiiieeaiiie i 38
Figure 50. Quick Watch Window Key-in FUNCHON. ..........cooiiiiiiiiii e 38
Figure 51. Option Byte Programmed SUCCESSTUIIY ..........cooiiiiiiiiiiiiiiicci e 39
Figure 52. Option Byte Successful Update...........coooiiiiiiiiiiiiiiiee e 39

Rev. 1.10 4 of 41 August 25, 2011

sainBi4 Jo isiq



32-bit ARM Cortex™-M3 MCU #
HT32 Series HOLTEK

www.holtek.com

1

Introduction

The purpose of this quick start guide is to familiarise users with the IAR Embedded Workbench
for ARM (EWARM) 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 IAR EWARM as well as a guide for installing
the HT32 support package for the IAR. Necessary information is also provided about using the
IAR Embedded Workbench IDE (Integrated Development Environment) to compile and run
software projects.

Configuration

Flash Loader
| Compiler
& L/J
Linker !
|
\

!

|

| .

| Project
|

|

|

|

usB
Debug Tools

Executable ﬁ Holtek
image file HT32 MCU
Board

Installation
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Debugging

Figure 1. Software Development Flow
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About the IAR EWARM

The TAR EWARM 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 the these functions are integrated into the AR
Embedded Workbench IDE which helps to create and debug C/C++/Assembler source files. The
EWARM provides the following key features for embedded applications.

B Supports Cortex-M series, Cortex-R4, ARM7 and ARM9 devices
M AR Embedded Workbench IDE
e Configuration files for all supported devices
e Editor, project management and compilation
e Debugger environment including trace and analysis tools
e Simulation environment
M TAR C/C++ Compiler, Assembler, Linker and librarian tools
M Run-time libraries
B Support for RTOS-aware debugging on hardware
M Flash Loader for Flash memory programming
B Ready-made code and project examples for supported evaluation boards

State machine design

Middleware Verify and validate

RTOS
TCP/IP stack
USB stack
File system
GUI library

Design

Project manager / editor

Third-party Compiler / Assembler Develop
tools
»Version control
systems Libraries Linker
* Unit and integration
testing tools
* ICE systems C-SPY Debugger
* Device programming .
tools Debug

Simulation Debugging on
hardware

NOTE: The above figure was extracted from the document “Getting Started with IAR Embedded Workbench”.

Figure 2. IAR EWARM Software Development Environment
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2 System Requirements

To get going with this quick start guide, several components are required as listed below:
W A target board with a HT32 series MCU
B A hardware debug adapter such as J-Link or Holtek’s e-Link32
B A host computer running Microsoft® Windows® XP, Vista or Windows® 7
e Arecommended 1 GB RAM and 2 GB of available hard-disk space
XGA (1024x768) colour monitor or higher resolution display

°
e Mouse or other pointing device
e A CD-ROM drive (optional)

B IAR EWARM V5.40 or above

DE @R

IAR Embedded
Workbench®

USB Interface

% ‘ot
L JTAIG or SWD

Debug Adapter

T
1
|
|
1
1
e e == I
|
1
1
[}
|
1

Figure 3. System Architecture and Requirements
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3

Software Installation

IAR EWARM Installation

The KickStart version of the JAR EWARM can be downloaded from http://www.iar.com or from
a CD-ROM provided by Holtek. The latest version of the EWARM is regularly available at http://
www.lar.com/ewarm. Note that the KickStart version has a limitation of 32 KB of image size. For
more information about the setup process, refer to the “Installation and Licensing Guide” document
from [AR’s website (ftp:/ftp.iar.se/WW Wfiles/guides/InstallationGuide.pdf).

Installing the IAR HT32 Support Package
(For EWARM v6.20 or Below)

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

The following steps show how to install the support package into the AR EWARM.

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

Step 2. Execute the support package installation program by double-clicking on “HT32 TAR
Package vnnn.exe”. Press the “Next” button to continue when the screen below appears.

]iuil Zetup - Holtek H Support E !El E

Welcome to the Holtek HT32 TAR
Support Package Setup Wizard

Thiz will install Holtele HT 32 18R Support Package %1.00 on
Waur computer,

It iz recommended that you cloze all ather applications before
continuing.

Click Nest to continue, or Cancel bo exit Setup.

Cancel |

Figure 4. Support Package Installation
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Step 3: The support package will detect the last installed path of AR EWARM automatically.
If only a single version of AR EWARM has been installed on the system, the ready-to-
install page will appear directly as shown below. Press “Install” button to continue.

{5l Setup - Holtek HT32 [AR

Ready to Install

Setup iz now ready to begin installing Holtek HT 32 1AR Support Package on vour
compLter.

Click Install to continue with the installation.

Cancel

¢Back  [{install”™

Figure 5. Support Package Installation — Ready to Install
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If various versions of [AR EWARM have been installed on the system, a version selection page
will appear as shown below. Select a version from the list box to install the HT32 support package
and press “Next” to continue. The ready-to-install page will then appear. Press the “Install” button

{5 Setup - Holtek HT32 14

1AR EWARM version selection
Select an AR EWARK wersion to install Holtek HT 32 1AR Support Package.

Chooze one to install
|4F Embedded ‘Workbench for ARM 5.50.5 Kickstart [ 5.5
148 Embedded Workbench for ARM 5505 Eickstart [ 55
14F Embedded Workbench for ARM 5.471.71 Kicksetart [ 5.4

a]
0]
1]

C:AProgram FilestAR SystemshE mbedded Workbench 8.0 Kickatart
* plready inztalled

< Back I Mest = I Cancel

Figure 6. Support Package Installation — Version Selection
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Step 4: After the installation has completed, a completing page will appear. Choose whether or not
to view the release note. Press “Finish” button to exit the installation program.

: Support P S|

Completing the Holtek HT32 IAR
Support Package Setup Wizard

Setup haz finizhed inztalling Holkek HT 32 14R Support Package
o your computer. The application may be launched by
zelecting the inztalled icons.

Click Fimzh bo exit Setup,

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

The J-Link drivers will be installed together with the IAR EWARM. 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 J-Link or e-Link32 USB drivers.

Step 1: Connect the J-Link or e-Link32 to the host PC through 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 drivers\” - for e-Link32
“{IAR PATH}\arm\drivers\Jlink\x86” - for J-Link 32-bit platform
“{IAR PATH}\arm\drivers\Jlink\x64” - for J-Link 64-bit platform

Rev. 1.10 12 of 41 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, J-Link 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
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6 IAR EWARM Quick Start

The TAR system provides a complete development tool “IAR Embedded Workbench” for project
creation. The tool can edit both C and assembly code, setup the development tools, view the
assembler code, connect and perform tests. Visit the IAR Systems’ website http://www.iar.com for
more information.

Create and Save New Project
To create a new project, follow the steps below:

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

2. Double click on the “IAR Embedded Workbench” shortcut or click “Start — All Programs —
IAR Systems — IAR Embedded Workbench” to run the IAR Embedded Workbench.

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

File Edit View Tools Window Help

D@Hﬁ| Add Files... CY SO E PGB
Workspace Add Group... =
[ Import File List...

Files Edit Configurations...

Remove

Create New Project...
Add Existing Project...

Options... Alt+F7
Source Code Control 3
Make F7
Compile Ctrl+F7
Rebuild All

Clean

Batch build... F8
Stop Build Ctrl+Break

Create a new projei

Figure 9. Create New Project

4. A “Create New Project” dialog will pop up. Choose “ARM” from the “Tool chain” drop-down
list.

5. Select “Empty project” from the project template.
6. Click “OK” to create an empty project.

Rev. 1.10 14 of 41 August 25, 2011
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Create Mew Project
Tool chain: AFiM -
Project templates:
Empty project
G- &sm
[ C+
B-C
i Externally built executable
Dezcription:
Creates an empy project |
QK J [ Cancel

Figure 10. Create New Project

7. Specify the name and path of the project and press the “Save” button. The related information
and files can then be found in the “Workspace” window.

L =
e
Recent Places

-
Desktop

Libraries

EA_H |

Computer

Savein: |, Demo_project

Mame

-~

-

Q¥ -

Date modified

Mo items match your search.

@

L}

Network

File: name:

Sawve as type:

Holtek Demo

’F‘roject Files (".ewp)

Figure 11. Save Project
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8. Click “File — Save Workspace” to save the workspace.

% IAR Embedded Workbench IDE

File | Edit View Project Simulator
J]

Mew
Open

Close

3

4

Save Workspace

Close Workspace

Save
Save As...

Save All

Page Setup...
Print...

Recent Files

Recent Workspaces

Exit

Ctrl+5

Ctrl+P

Figure 12. Save Workspace

9. Input the “File name” and click “Save” in the save dialog box.

e ¥ @

Date modified

2010/10/20 E11:51  f
2010/10/20 EF11:51  f

|

Save ;

ﬁ Save Workspace As
Savein: | || Demo_project ¥
= Mame .
e . Debug
Recent Places | seftings
Desktop
=T
Libraries
LY
Computer
@ 4 | 1l
Metwork
File name: Demo_project
Save as type: [Workspac.e Files (".eww)

[ Cancel |

Figure 13. Save Workspace
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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...” pages:
a. Right-click on the target name in the “Workspace” window to display the Context Menu and
choose “Options...” to open the option dialog.
b. Click on the target name in the “Workspace” window and then select “Project — Options...”
in the Project menu.

 File Edit View Project Simulator Tools Window Help

NNedd S s 2R]o o
:_x

S AYS e pab

-x

Files :
g

Compile
Rebuild All
Clean
Stop Build
Add (2
Remove
Rename...

| I Haltek_Dema Source Code Control 4

'.:Edl-l QEtions forthe File Properties...

Figure 14. Open Options

Rev. 1.10 17 of 41 August 25, 2011




32-bit ARM Cortex™-M3 MCU
HT32 Series HOLTEK

www.holtek.com

% TAR Embedded Workbench IDE
File Edit View EPloject Simulator  Tools Window Help

D& G| AddFies.

Workspace Add Group...
Debug Import File List...
Files Edit Configurations...

m ]Holtek_D Remove

Create New Project...
Add Existing Project...

Qptions... Alt+F7
Source Code Control »
Make F7
Comnile Ctrl+F7

Figure 15. Open Options

Je}s Y2InD INYVM3 JVI

Rev. 1.10 18 of 41 August 25, 2011



32-bit ARM Cortex™-M3 MCU
HT32 Series HOLTEK

www.holtek.com

Device Selection
1. Open the “Options...” dialog.

2. In the “General Options — Target” tab, click on the “Device” option and press the icon on the
right side to select a chip name. For example, the “HT32F1253”.

Options for node "Demo_project”

Categony:

General Options

C/C++ Compiler
Assembler
Output Converter Target | Quiput | Library Configuration | Library Options | MISRAC:200 * | *
Custom Build
Build Actions
Linker
Debugger ® Core  |Cortex-M3
Simulator
Angel @ Device HT32F1233
GDE Server
IAR ROM-monitor Holtek 3 HT32F1251

J-Link{1-Trace Endian mode FPLl HT32F1252

LMI FTDI
P— HT32F1253
Macraigor @ Little Mone

RDI .:::. Big
Third-Party Driver

Processor vanant

QK l [ Cancel

Figure 16. General Options Setup
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Configure the USB Debug Adapter
The following shows the method of configuring the AR EWARM USB debug adapter. This
example will take the J-Link as an example.
1. Connect the J-link to the PC.
2. Open the “Options...” dialog.

3. Select “Debugger” in the “Category” list to display the debugger option page. In the “Setup” tab,
choose “J-Link/J-Trace” from the drop-down list named “Driver”.

Options for node "Holtek_ Demo"

Categary: Factory Settings

General Options
C/C++ Compiler
Assembler
Qutput Converter Setup | Diwnload I [mages | Exttra Options | Plugins |
Custom Build
Build Actions Driver Run to
Linker |[3-Linky-Tonce - main

T

Simulator .
Angel [ Use macro fils(s)

GDEB Server
IAR. ROM-monitor
J-Link/1-Trace

LML FTDI . — .
g Device description file
Macraigaor

ROI [ Owverride defanlt

ST-Link
Third-Party Driver

[ 0k, ] ’ Cancel

Figure 17. Debugger Driver Select
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4. Select “J-Link/J-Trace” in the “Category” list and choose the “Connection” page. Select “Inter-
face” as “SWD” or “JTAG”. Note that some HT32 series devices support only the “SWD” inter-
face.

Options for nade "Holtek_Demo” @

Category: Factory Setings

General Options
CfC++ Compiler
Aszzembler
Output Converter Connection | Breakpoints
Custom Build Cormmmnication
Build Actions @ TUSE Device 0 -
Linker 2 ;
Debugger () TCRAP |2aa. bbb oo Add
Simulator :
Angel Interface TTAG scan chadn
GOB Server TTAG sean chadn with multple targets
IAR. ROM-monitar 0 ITAG TAP mumber: [0
@ 3WD Sean chain contains non-ARM devices
LMI FTDI ‘ A vl
Macraigor \ Preceeding bits: |0
ROI =
STink [7] Lo g communication
Third-Party Driver $PROI_DIRSceprreomim log

] ] l Cancel

Figure 18. J-Link/J-Trace Interface Setup
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Flash Loader Setup

The Flash loader is used to download the program into the flash memory. It is executed in the
SRAM and receive data from the host PC, through the USB debug adapter. It then loads the data
into the flash memory.

1. Open the “Options...” dialog.

2. Select “Debugger” in the “Category” list and choose the “Download” page. Tick “Use flash
loader(s)”.

-

’ Options for nade "Demao_project”

Categony: [ Factary 5ettings ]

General Options
C/C++ Compiler

Assembler
Output Converter Setup | Download |Ima,ges | Extra Options | Plugins |

Custom Build [ Attach to prosyam
Build Actions

Linker [T Verifyr dowrnload

] Suppress download

Simulator 1z Hlach loader(s)

med . W T DRLELE .
GDE Server [T] Crverride default bosrd file

IAR. ROM-monitor FTOOLKIT_DIR$vonfigilashloader

JHink/1-Trace Edit...
LMI FTDI
Macraigor

RDI

ST-Link
ThirdParty Driver

E ak. ] [ Cancel

Figure 19. Tick Flash Loader
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Source code can be added into the project using the following procedure.
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1. Click the “New document” icon in the toolbar or click “File — New — File” to create a new file.

& 1AR Embedded Workbe
File Edit View Projec

|mFEIETE

Figure 20. New File Creation

Y& 1AR Embedded Workbench IDE
Edit View Project Tools Window Help

Mew
Open

Close

Save Workspace
Close Workspace

Save
Save As..
Save All

Page Setup...
Print._.

Recent Files

Recent Workspaces

Exit

Ctrl+S

Ctrl+P

3

3

File

Workspace \t

Ctrl+M

A

Q
“

o N|e

5 |
< lo F_’ /{;'».| :
MRRRRRRRRRRARRRRRRRRRRY

GETTING STARTED
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2. Edit the code shown below in the editor window. Click “File — Save” and save as “main.c”

#include <stdio.h>

int main()
{
int memory address;
int counter = 0;
memory address = 0x20001000;
while (1)
{

*((int *) memory address) = countert+;

}

& 1AR Embedded Workbench IDE

Edit View Project Tools Winc

New b (C
Open LA |
Close

Save \Workspace
Close Workspace I

Save Ctrl+5
Save As...
Save All

Figure 21. Save File
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3. Right click on the project folder icon and select “Add — Add Files” to add “main.c” file into the

project.
& 1AR Embedded Workbench IDE
File Edit View Project Tools Window Help
D& b BR| o o YR Ee P
LS EE * | IAR Information Center for ARM |
’Debug -
Files S
m|Demo_project :
Options...
Make
Compile
Rebuild All
Clean
Stop Build
Add » Add Files...
Add "index.ENU html"
Remaove
Rename... By L
TCDF USTR GUIDTS L.
ing up Complete preduct E
Source Code Control ¥ g documentation in POF th
= . nking, format gives you all the ha
File Properties... user and reference ]
information you need. =l
Set as Active
]

Figure 22. Add File to Workspace

4. The file will then be listed in the Workspace window.

ﬁ IAR Embedded Workbench IDE
File Edit View Project Tools Window |
DeE@ & s BR|o o

Files CH
B (fDemo_project- Debug* +
main.c --
1 0utput

Figure 23. Successful Addition of File to Workspace
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7 Compiling the Project

Use the following procedure to compile the project:

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

& TAR Embedded Workbench IDE
File Edit View [Project] Tools Window Help
IE=TET-
Warkspace Add Group...
[Debug Import File List

Edit Configurations

Remove

L
1 Qutput Create New Project...
Add Existing Project

Options... Alt+F7
Source Code Control 3
Make F7
Compile Ctrl+F7
Rebuild All

Clean

Batch build... F8

Figure 24. Project Building

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

/& IAR Embedded Workbench IDE = e ==
File Edit View Project Tools Window Help
R IEIEE R Yo dB BURL(HL
S * | 1R Information Center for ARM main.c | i
Debua - =]
Files oo #Finclude <gtdio.h= -
E (J Demo_project - Debug v )
& B main.c int main()
L@ 3 Output {

1t Memory_Address;
t counter = 0;
Nemory_hddress = 0x20001000;

mn

{
B0t *) Memorv_Address) = countert+;
i
!

Demo_project JD A = St

Messages File i

Etrars: none
Warnings: none

Link time: 0.03 (CPU) 0.04 (elapsed)

Total number of errars: 0
Total number of warnings: 0

R T

o
=
= il 1 *

Ready Errors 0, Warnings 0 NUM

Figure 25. Compiler Messages

j03load ayj Buijidwon
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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 the “Download and Debug” icon in the toolbar to enter the debug mode. The image will
be downloaded into Flash memory automatically.

Figure 26. Download and Debug Button

2. After the debugging is finished, click the “Stop Debugging” icon to exit the debug mode.

| 82 LEEED

e s |

Stop Debugging

Figure 27. Stop Debugging Icon

3. The debug window is shown below. Included is information regarding “Registers”, “Disassem-
bly”, “Source Code Window”, “Memory Window”, “Command” and so on.

& 1AR Embedded Workbench IDE [E=x ER ==
File Edit View Project Debug Disassembly J-link Tools Window Help
Ded@ SBR[ o YR E D A B RE S e
SleZaLEZZ X
]
Workspace  * | 1R Information Center for ARM |imainie]| ~ x Disassembly =3
Debug - = Gow ~ | Memory
Files 3 -+ #include <stdio.hs= M -
=l |Demo_project [ v | Menory dddress - 020001000, —
main Oxlle: 0xdB02 1D
f2 Bmainc O #({(int *) Mencrv Address) =
L@ 03 Output { 77main_1
int Memory_Address; 0110: 0z6001 ST
- 3 0x112: Dxlcdd AD
0x114: Dxe7ic E.
Memory_dddress = 0x20001000; 2 0zl116: Ozbf00 HO
3 ?7main_0
0x118: 0x20001000 DC
{ | _iar_progranm_start
Rp(ine ¥ - . =1lc: Oxd6cl HO
(¢ 7 Hemory_Address) = connter++; doiict 0odtch Mo
) 0x120: Dxd6cl HO
} 0122 Dxd6cl HO
0x124: 0mf7ff Oxffdc BL
| exit:
e 0x128: 0xd607 HO
kv Nel?a- Nwdr3R O
Demo_project D 1 i ]+ < (e et
x
Loy o
Tue Oct12 15:31:18 2010: TPIU fitted!
Tue Oct1215:31:18 2010: FPUnit: 6 code (BF) slots and 2 literal slots
Tue Oct 12 15:31:18 2010: Hardware reset with strategy 0 was performed
Tue Oct1215:31:18 2010: Target reset -
j" Tue Oct1215:31:19 2010: Loaded macro file: D\Program Files\AR Systems\Embedded Warklench 5.4 Kickstartarmiconfigiflashloader (o
Sl HolteldFlashHT32Fo00c mac 2
& Debug Log [Build x
Ready Ln7, Col19 NUM =

Figure 28. Debugger Main Window
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Free Running, Break, and Single Step Operation

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

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

& IAR Embedded Workbench IDE
File Edit WView Project Debug Disassembly

DS HE & BB o o~

E|‘|E%£E?:5|%)ﬂ
FIH W |

Figure 29. Go Icon

2. Click the “Break” icon to stop the program free running.

1S NZEELE 22X
| o o] B ok

—

Figure 30. Break Icon

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

S8 2E

11 5k

222X

Step Into

Figure 31. Step Into Icon

Rev. 1.10 28 of 41 August 25, 2011

Bngag pue peojumoq



32-bit ARM Cortex™-M3 MCU
HT32 Series HOLTEK

www.holtek.com

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.

.2? IAR Embedded Workbench IDE EI

File Edit View Project Debug Disassembly J-Link Tools Window Help
- IEEE I YR EE R D G [T S e

SlelzrL222 X

R
Workspace % | 1R Information Center for ARM | main.c | =~ &

Debug - = Goe + [Memow

Files i my #Flnclude <gtdio.h» E -
Ela/Dema_project .| v | | Henowy kddvess = 0x20001000;
|-& B main.c Comain() 0xlle: 0=4802 D
La 0 ouput ( % tipt *) Henory idd
it Memory_Address; *
> : 0=112: Dxlcdd
02114: Dzelfc B
Henwory_iddress = 0x20001000; = Ox116: Oxbf00 HO
AETL 3 ??main_0
02118 0x20001000 nC
{ isr_program_start:
i 11c: Dzd6cd HO
* Darle. Deiten 1o

HO
0xl24: Oxf?ff Oxffdc BL

exit
= 02128 Dxd607 MO _
I'— i Nwd?a: NedA10 W
Demo_proect | IEIC < [ i JET < [amg] G
x
Log i

Tue Oct12 15:31:16 201 0: TRIU fitted.

Tue Oct12 16:31:18 2010: FPUnit 6 code (BF) slots and 2 literal slots
Tue Oct12 15:31:18 2010: Hardware reset with strateqy 0 was performed
Tue Oct12 16:31:18 2010: Target reset

8| Tue0ct1215:31:19 2010: Loaded macro file: DAProgram Files\AR Systems\Embedded Workbench 5.4 Kickstartarmiconfiglashloader, =
£l HoltekiFlashHT32Fooo mac 2
& DebugLog [Buid

Ready Ln9, Coll NUM =

Figure 32. Breakpoint Setup
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2. Click the “Go” icon to start the program. The program will run normally until it encounters the
first breakpoint where it will halt execution. A green arrow will indicate the present program
execution location.

/& 1AR Embedded Workbench IDE
File Edit View Project Debug Disassembly J-Link Tools Window Help

D@ A S| B o

LY REEAD P BEWH S e

=

82 L85 5 X

|

Files &
[5lsDema_project .|
main.c
L@ 03 output

Waorkspace x

Debug -

1AR Information Center for ARM | main.c |

- x Disassembly

#include <gtdio.hs=

tomain()

Menory_fiddress;

—  Got

- [Memoy

— [ main

Dxl0c: 0x=2100 oy
Menory Address = Dx20001000
Oxlle: 0=4802
x((int %) Menory Address) =

g 0x112: 0x=lcdd AD
counter = 0; 0x118: DweTic B
Memory_kddress = 0x20001000; = 0x116: 0xbf0l N0
b ?7nsin_0
0x118: 0=x20001000 DC
{ | iar_program_start
o Oxlic: Owdécd hite}
Oxlle: Oxzd6cl HO
' 0x120: 0=46c0 HO
} 0:x122: Q=600 0
0x124: 0=f7£f Oxffdc BL
| exit
| 0x128: 0=4607 Mo _
= - nei52 neacan s
Demo_project JD o = « [l Y
x
Log 2
Tue Oct 12 15:31:18 2010: TPIU fitted.
Tue Oct1215:31:18 2010: FPUnit 6 cade (BP) slots and 2 literal slots
Tue Oct 1215:31:18 2010: Hardwars resstwith strateqy 0 was perfarmed
" Tue Oct12 15:31:18 2010: Target reset =
2| Tue Oct1215:31:19 2010: Loaded macro file: DAPragram Files\/AR SystemsiEmbedded Warkhench 5.4 Kickstartiarmiconfighflashloader 4
2l HolteldFlashHT 32Fmeoumac '
& Debug Log [Build
Ready Ln1i, Col5 NUM =

Figure 33. Breakpoint Program Stop
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Memory Window
A function is included to examine user selected memory contents.

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

ﬁ IAR Embedded Workbench IDE

File Edit Project Debug Disasse

O & Messages 2
Z | | Workspace
[T S Source Browser
SR Breakpoints
[DEbUQ Disassembly
Files Memory
Ell_?m Symbolic Memory
;
Register
@q :
Watch

Figure 34. Open Memory Window

2. Type “0x20001000” in the “Go To” input box to view the value in the memory.

Gata 0200071 000 - [Memory '] E] _FI_

20000fel 45 d1 db 48 74 eb fe 54 37 3f 23 92 9f 01 07 cd
20000££0  Af Be Gz b &b ce ad 35 2d 9o G54 48 05 Ec
20001000 (82 5d 1f 00 HE 41 71 9d f= 43 £5 d0 18 al c0 08
20001010 "I eT e e 49 da =5 94 19 19 2a =d 2b 38 6c c2
20001020 2a Da b2 20 of o0 55 ef bl 72 1b =9 1 30 90 28
20001030 02 af 02 99 1a £f8 &f bh d1 1d 3c 00 £3 99 bo ef

e PR I R R [ B Y PRETES

Memory

Figure 35. Address 0x20001000 Memory Contents Window

3. Click the “Step Into” icon or “F11” to single step the program. Use this feature to examine
consecutive memory contents.

Goto  Ox20007000 - [Memor}l '] :E] B
a

20000f=0 45 di db 48 74 =b f= 54 37 3f 23 9a 9f 01 07 of
20000££0 pBé—Be—pd—Beacc 8b 6b ce ad 35 2d 9c 54 48 05 G
20001000 J00 00 00 00 |48 41 71 9d fa 43 £5 d0 18 al c0 08
20001010 TTES =949 da =5 94 19 19 22 =d 2b 33 6o 3
20001020 2= 0= b2 20 of o0 55 =f bl 72 1b 3 c1 30 90 28
20001030 02 =8 03 99 1a £6 Gf bb dl 1d 3c 00 £3 93 bc =8

AEEEd A A P A S T R i 141 4 [ T R FRERRY

Memary

Figure 36. 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. Copy “FlashMacro.mac” to the project folder. The original “FlashMacro.mac” file is located in
the IAR Systems installation folder: “arm\config\flashloader\Holtek™.

(& Open

Lookin: |, Demo_project - @ ? = JHT b
T Mame ” Date modified i
el . Debug 2010/10/4 T4 0227 |
RecentPlaces | _oytings 2010/10/4 T4 0229 |
-‘- " FlashMacro.mac 2010/10/4 =5 11:18 I
Desktop
Libraries
LY
Computer
@
h_l 1 | 1] 3
Metwork
File name: i Open
Files of type: [I'u'lac:m Files (“mac) "'] [ Cancel ]

Figure 37. Add Files
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2. To load the file automatically through the IAR Embedded Workbench:
a. Select “Options...” and then select the “Debugger — Setup” page.
b. Tick “Use macro file(s)”” and add the path correctly to the window as shown below.

Options for node "MassErase”

Categony: Factan Settings

General Options
C/C++ Compiler
Assembler
Qutput Converter Setup |D0wnloa.d I Images I Extra Options I Plugins |
Custom Build ;
Build Actions Diriver Run o
Linker |- Linkd- Trace - mnain

Debugger Setup macios

Simulator -
Angel [¥]Tse macro filafs)

GDE Server $PROJ_DIE $'FlashMacro mac
IAR ROM-manitar
J-Link/1-Trace

LMI FTDIL . et ;
i Device description file
Macraigor

ROI [ Crverride default

ST-Link STOOLKIT_DIRSWCONFIGebnggerHoltekinH T32F1 35 Ad: | |
Third-Party Driver

L Ok ] [ Cancel

Figure 38. Macro File Setup
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3. Press “Ctrl+D” or the “Download and Debug” button to start the debug session. The
“FlashMarcro.mac” will then be loaded by IAR EWARM automatically.

a|mn sl

Figure 39. Download and Debug Button

4. Click “View — Memory” and type “0x0” in the “Go To” input box to view the Flash data that
has been previously downloaded by the Flash loader. The data is shown in the memory window

as follows.
x
Gota | * | Memony vl E i
gooooooo 20000200 00000104 0OCOQC13b OCOCO13b -
Qooooolo  0000013bL 0000013b 0000013k OO0OO0Oo00o0 |j

noooooz20  oooo00000 00000000 00000000 0000013b
00000030 0000013b 00000000 0000013b O0000013b
oooooo40  £000BS30 0002f86f 43db2300 42936310
00000050 00114004 beab2002 60102000 42986850
noo0ooe0 14114004 beab200Z2 60502000 0000bL4AO1

Memory | Memory 2
Figure 40. Memory Window

Memary

5. Click “View — Quick Watch” to open the quick watch window. Type “ht32f masserase()” in the
window and press “Enter”.

= g ~
@ ht32f mas ZE -
Expressian YWalue Loc

e e

B

m

s

)

=

| m [}

Figure 41. Quick Watch Window
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6. A warning message box will be shown since the default stack point in the main Flash has already
been reset to OXFFFFFFFF by a mass erase. This message can be ignored.

.DI-IU‘EI -

Warning: Stack pointer is setup to incorrect alignment. Stack addr =
0xFFFFFFFF

Figure 42. Warning Message Box

7. Press OK and a message like “HT32: Mass erase...” will be shown in the Debug Log window.

2010: HT32F: W
28 20 0: Found SWD-DF with 1D
Tue Oct 05 16:38:28 2010: TRIU fitted.
Tue Oct 05 16:38:28 2010: FPUnit & code (EF) slots and 2 literal slots
Tue Oct 05 16:38:28 2010: Hardware resetwith strategy 0 was pedormed
/Ay Tue Oct05 16:38:29 2010: Warning: Stack pointer is setup to incorrect alignrment. Stack addr = 0xFFFFFFFF

og

gl

L1}

- |IBN
2 Debug Log [Buid
Figure 43. Debug Log Message Window

8. Check the memory window again. The whole flash memory should have been reset to

OxFFFFFFFF.

x =
Goto 0=0 * | Memamy v] E _I+L
00000000 |FEffffff fEEffffff fEfffffff Efffffff a
ooooo0ln0  fffff£ff fEE££££Ff fEE£f£f££Ff fEEf£££°% |:|
0o000020 ffffffff fEEfff£ff fEf£fff£ff fL£f£££f§
00000030 fffff£fff fEffEf£f£ff fEE£fff£ff fEff£££§
ooooo040 ffffffff fEEEfEff EEfEEfff EfEEfffff

=| 00000050 fEfffffff fEfEffff fEEf£6£f Ef£fEfE££F%

E noooooen  ffffffff fEffFffff fEEFfffff fEffEfFfFf§ =

'= Memory | Memaory e

Figure 44. Memory to be Mass Erased
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10 Option Bytes Programming

Option Byte provides protection for flash page erase/programming and for enhanced device
security.

1. Copy “FlashMacro.mac” to the project folder. The original “FlashMacro.mac” file is located in
the IAR Systems installation folder: “{IAR_PATH }\arm\config\flashloader\Holtek”.

% Open
Lockin: || Demo_project - @ _? 4 '
T Mame o Date modified
help | Debug 2010/10/4 F£0227
Recent Places [l cettings 2010/10/4 F50229 |
- [# FlashMacro.mac 2010/10/4 £=11:18 |
Desktop
Libraries
A
Computer
“
“. 4| . 2
MNetwork
File name: - COpen
Files of type: [I‘u'lacm Files {*mac) v] [ Cancel ]

Figure 45. Add Files
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2. To load the file automatically through the IAR Embedded Workbench.
a. Select “Options...” and then select the “Debugger — Setup” page.
b. Tick “Use macro file(s)” and add the path correctly to the window as shown below.

Options for node "MassErase”

Category: Factory Settings

General Options
C/C++ Compiler

Output Converter Setop |D0wnloarl I Tmages I Exctra Options I Pluging |
Custom Build ;
Build Actions Diiver Run tn
Linker J-Link/J-Trace - main

Setup macros

Simulator -
Angel [¥] T8 macro filsiz)

GDE Server $PROI_DIR$ Flashidacro mac
IAR. ROM-monitor
Jinkf1-Trace

ri FI.-DI Device descyiption file

Macraigor

ROI [T Override default

ST-Link $TOOLKIT_DIRPICONFIGebogzer HoltekiinH T32F1 35 dd:| |
Third-Party Driver

[ 0K ] [ Cancel

Figure 46. Macro File Setup

3. Open FlashMarco.mac to modify the Option Byte values inside the “InitOBValue()” function.
Uncomment “PROGRAM_OB=1”; and it will automatically update the Option Byte when the
debugging session starts.

/& IAR Embedded Warkbench IDE
File Edit View Project Toaols Window Help
IDSH@ SBR[ o R RN X X1
Workspace * | main.c FIashMacro.mac|
|Felease | [T Tnit0BValue()
Files in o {
B (I MassErase - Rele... v D e iR R S P A R D S R
=] lashidacra, ] /* Default values of Option Byte, modify the
&= ) main.c /¥ wou can modify them by ht32f_zet_ob() fur
F— Byreadme.tim F e e e e e e e e e et
@ (7 Output 0B_PP0 =|0xFFFFFFFO; {* 0x1FF0_0000
0OB_PP1 =|0xFFFFFFFF; H# 0xlFF0_0004
0OB_PP2 =|0xFFFFFFFF; /¥ 0xlFF0_0008
0B_PP3 =|0xFFFFFFFF; /* 0x1FF0_000C
0B_CP =|0xFFFFFFFF; /* 0xIFF0_0010

¥ Program Option Byte auvtonatically
/ /PROGRAN OB = 1;
1

Figure 47. FlashMarco.mac
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4. Press “Ctrl+D” or “Download and Debug” button to start debugging session. The FlashMarcro.
mac will then be loaded by IAR EWARM automatically.

By B 0% & |%|

Figure 48. Download and Debug Button

5. View the Option Byte information from the memory window. The Option Byte address is at
“Ox1FF00000”. For this example, “PROGRAM_OB=1" is commented and so the Option Byte
will not be automatically updated.

* Gots  OaFFODOND - ® [

lfefffel 00000000 OOOOOOO0 0OOOODOOO 00000000
lfeffffl PROOOOO00 00000000 00000000 00000000 i
1ff00000 (ffffffff Qff£f£f££6f fEEff£F6Ff fEE££££°F [
1££00010 )53 4 4 4 8 e A i i i 4 .80 4
1££00020 fffff£fff fEE£££6f fEEf££F6Ff fEE££££°F

LE£00030; fffEfff 8 FEEL 80 FERFFERE FELELL0
LEEOOO4D: offfEEEEE EEEEEEEE SRR RE EEEEE 0L i

Memory | Memory £

»

F=yf
[}
1=
[}
=

Figure 49. Option Byte Memory Window Display

6. Click “View — Quick Watch” to open the Quick Watch window. Type “ht32f update ob()” in
the window and press “Enter”.

= (@] r32t_update_obi) -
Expression “alue Location
ht32f_update_obil) 0
5
E:
=
a 1| 1 3

Figure 50. Quick Watch Window Key-in Function
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7. Once the “ht32f update ob()” function has been executed, a message will appear as shown in the
Debug Log window below.

21 2010 Found SWD-DP with 1D
Tue Oct0516:30:21 2010: TRIU fithed.
Tue Oct0516:30:21 2010; FPURit 6 code (BP) slots and 2 literal slots

Figure 51. Option Byte Programmed Successfully

8. Check the memory window to confirm the Option Byte value.

= Goto  Ox1FFO0000 * | Memary 54 E Eﬂ—il

lfefffel 00000000 OOOOOOO0 0OOOODOOO OO0OOOOO0

lfeffff0 LOOQ0000 00000000 00000000 00000000
1f£00000 (fffff£ff0\Ef££££6f fEELE£F6F fEE££££°F A

»

1££00010 fEffffff fEfLfE££f fEEfE£f££§
1££00020 ffffffec fE££fE6££6f fEE£f£f£f fEEf£f££f
LEEO00030; fffEffff EEEEEE88 CEEFFEEE FELEEL06F
1f£00040 fffff£fff fEE£££6f fEEfE£F6Ff fEE£££££F >
Memory | Memory £

Figure 52. Option Byte Successful Update
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1 1 Conclusion

All the necessary items for developing embedded software such as IAR EWARM, USB debug
adapter, software project, debugging environment have been included in this document. A brief
introduction to the creation, management, building and debugging of software using the IAR
EWARM has also been provided to help get started with software development using the IAR
EWARM 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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