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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 IAR
Embedded Workbench IDE which helps to create and debug C/C++/Assembler source files. The
EWARM provides the following key features for embedded applications.

M 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 [AR C/C++ Compiler, Assembler, Linker and librarian tools
B 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

Middieware Ver'if)f an.-'::_i_ validate

RTOS

TCP/IP stack
USB stack
File system
GUI library

Design

Project manager [ editor

Third-party Compiler / Assembler Develop
tools B '
«Version control ; .
systems Libraries sy 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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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
e XGA (1024x768) colour monitor or higher resolution display

e Mouse or other pointing device

°

A CD-ROM drive (optional)
B [AR EWARM V5.40 or above

©IAR

USB Interface

-

il

L JTAG or SWD

Debug Adapter

Figure 3. System Architecture and Requirements

1AR Embedded
I Workbench®
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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.iar.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 !Iil 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

Rev. 1.10

13 of 41 August 25, 2011

pieog jabue] ayj o} buioauuon



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

www.holtek.com

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.

Tools Window Help

File Edit View

D= @ Add Files... vvyunlberad
‘Workspace I Add Group..- X
Import File List_
Files Edit Configurations...
Remove
Create New ngect

Add Existing Project...

Ciptions. . Alt+F7
Source Code Contral b
Make F7
Compile Ctri+F7
Rebuild All

Clean

Batch build:.- F8
Stop Build Ctrl+Break

Create a new proje

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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Tool chain:

| Create New Project

AFM

Project templates:

El asm
[ C+
&

Empty project

Euternally built executable

Drezcription:

Creates an emply project|

(] _] [ 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.

-

Recent Places

Desktop
=

Libraries

&

Computer

¥ir

Savein: | Demo_project

Marme

-

Mo items match your search.,

-,-_
- @ @&

Date modified

@

fn

MNetwork

File name:

Save as type:

Holtel: Demo

| Project Files (".ewp)

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

& 1AR Embedded Werkbench IDE
File | Edit View Project Simulator

Mew
Open

Close

3

4

Save Workspace

Close Workspace

Save
Save As..,

Sawe All

Page Setup...
Print...

Recent Files

Recent Workspaces

Exit

Ctri+S

Ctrl+P

Figure 12. Save Workspace

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

& Save Workspace As =
Savein: | |, Demo_project - @ -j’-‘ g '

= Marme i Date medified i

e | Debug W10/10/20 L1151 |

Recent Places | cottings 010/10/20 £ 1151
Libraries
Computer

@ 4 | i ] 3

Metwork

File name: Demo_ project - Save !

Save as type: [Workspac.e Files "eww) v] [ 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.

ile Edit View Prc Simulator Tools Window Help
[DEHd@ &S| % BR|o | YT e e d
Workspace T x| =
Debug
i} g: 1 g
 Options...
Make
Compile
Rebuild All
Clean
Stop Build
Add 3
Remove
Rename...
Haltek_Dema ‘Source Code Control 3
._ Edit options for the File Properties.
—_— i -

Figure 14. Open Options
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% AR Embecided Workbench I0E
File Edit View [Project| Simulator Tools Windew Help
Add Files...
Add Group...
Irnport File List...

Files Edit Cenfigurations...

= [Holtok_D

Create MNew Project...
Add Existing Project...

Options.. Alt+F7
Source Code Control 4
Make F7
Cnmmle CtreleF7

Figure 15. Open Options
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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
Lirker
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 ITAR 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” =

Category: Factory Settings

General Options
C/C++ Compiler
Assembler

Output Converter
Custom Build
Build Actions
Linker

Setup | Download | Images | Eactrs Options | Plngins |

Driver

{[3-Link-Tosce

setup macTng

[V} Runto
main

Simulator

Angel

GDE Server

IAR ROM-monitor
J-Link/]-Trace

LML FTDI . o .
§ Dievice description file
Macraigaor

ROI [ Override defanlt
ST-Link
Third-Party Driver

[ Use macto fils(s)

[ 0K J ’ 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 node "Holtek Dema”

Category; Factory Settings

General Options

C/C++ Compiler

Aszzembler - :

Output Canverter Setup | Conmection | Breakpoints

Custom Build Cormmnication

Build Actions @ TI3B Devicel

Linker - BT

Debugger 7 TCRAR E_&&&.bhb.ccc Aadd
Simulator :
Angel Interface TTAG scan chadn
GOE Server | TTAG scam chain with moultipls targets
IAR ROM-monitor (0 JTAG TAP huinber [0 |
LR Tace @ 2WD Bean chain containg non-ARM devices
o Fl.-DI ‘ Preceeding btz [0
Macraigor \ L
RDI = -
STink || Log comumnmmnication
Third-Party Driver [$PROI_DIRS\capueomm log

[ Ok _] 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 node "Dema. project’ ==

Categary: [ Factory Settings ]

General Options
C/C++ Compiler

Assembler
Output Converter | Setup | Download |Ima,ges | Exra Ophions | Pluging |

Custom Build [T Attach to pro gram
Build Actions

Linker [7] Vexify download
Debugger [7] Suppress download

iﬂ;”“:‘mr V|52 flash lnader(s)
g . . .
DR Server [] Crverride defanlt hosrd f:IlE"

IAR ROM-monitor [$TOOLEIT_DIESvonfiglashloader
J-Link/31-Trace ¥ Edit. ?

LMI FTDI
Macraigor

RDI

ST-Link
Third-Party Driver

[ 8] 4 ] [ Cancel

Figure 19. Tick Flash Loader
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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 document” icon in the toolbar or click “File — New — File” to create a new file.

ile| Edit View Project Tools Window Help
MNew 4 File Ctrl+M

OCpen 2 Workspace ;

Close = -
Save Woarkspace e AT (#
Close Waorkspace | |

o1 1e] oTlls It
[RERRRRRRERARRIEARRRRRY

& AR Embedded Workoe N
File Edit View Projec Save Ctrl+5
Save As...

|Dﬂ La | (;—i;;'l & Sawve All

Page Setup...

Print.. Ctr+P

Recent Files »

Recent Workspaces r

Exit

Figure 20. 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”
#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 Wiew Project Tools Winc
New 3 _
Open » :
Close B

Save Workspace
Close Workspace I

Save Ctrl+S
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.
JGTAR Embedded Workbench DE
File Edit View Project Tools Window Help
Dedd5]s B o Ay N o P
Workspace * | 1aR Information Center for ARM |
|Debug -]
Files aom A P '-
& |Demo_project - Debjmmmmmi b a (
Options... ‘
P | |iumu iy
Make
Compile (
Rebuild All
Clean
Stop Build
Add » Add Files..
Add "index:EMU html"
Remove
Rename... AR TP
TED USTHR SUTDTS
ing up Complete product E
Source Code Control * hg documentation in PDF th
: ) nking, format gives you all the h
File Properties... uzer and refersnce s
information you need. =
Set 55 Active
]

Figure 22. Add File to Workspace

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

== o L
File Edlt Wiew Ptqa:l Tools Window |

Dwdd@ &) RE|o o]

Files S
B P Demo_project- Debug* v
Blrain c --

[ 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.

File Edit ‘iew [Frajeel| Took Window Help
|0 @ E & AddFies

Add Group...
| Diehug Import Fle List...
Filis Edit Configurations...
BfDemo_pre o ..
L& (3 Qutpu Creats Mew Froject...

Add Existing Project.-

Ciptions... Alt+F7
Source Code Control 3
Pl B
Compil=z Cti+F7
Rebuild Al

Claan

Batch build... Fa

Figure 24. Project Building

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

File Edit Yiew Project Tools Window  Help
isi-2=0- JER T S ~ 5w nfeepdd | BUERE ML
il * | 18R Informetian Center for 4RM miric | ik
Diabug - o= |
Files bl #include <egtdio.hs —
B £ Demo_project - Debug v

[ rizin.c nain )

[ Qutput [

Lt Menory dddress;
counter = 0;
Henory_Address = Dupl2000 L0000,
hile(l)
|
AT ) Nenory_Addreag) = countert+;
I
¥

| Derro_pinieet l=mE == g

WL

Messages File

Errore: nong
WEImInGS: HOnE

Linkfme: 003 (ISP 0040 lansed]

Tatal numiber of arars: 0 |5
Tatal number o warnings: 1 ¥

Reay Emors0, Warnings 0 UM

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.

BT R ) |@{/|

Figure 26. Download and Debug Button

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

Slel2a 8550

i 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.

AR Embeded Workbench DS E= Bl =
File Edit View Proest Debug Dissssembly J-Lnk Tools Window Help = = =
DEd@ S 2| | YR H RN S s
el sEss
111 5H0
iorizome * | 18R Infrmeation Center for ARM  meaimuc | =
Debug -
Filze =y #lnclude  <atdia by
Bl lemo proect e |
Eimainc utomalng)
(3 Cutpun I 3 .
Hewory_Address; Oxdi0: OxE001 ST
i = Dx112: Oxlcd &L
Oxlld: Ox=TEc B
Henory_dddress = 0rihioinn H = Oxllé: OxbEDD Ho
oy 1 I main 0.
: Oxild: 0x20001000 e
! T e Mo
- & = . 211c UEA6c
*(( ) Hexory_fddress] = counter++; Oxiie: Oxdech HE
t 081200 0x46C0 HO
L OxiZ2: Dxdbel MO
Ox124. Oxf7Ef Oxifds BL
| e=it
= Ox123: DxdsD7 MO
[ e s N e i
= L
Log
Tue Ot 12153118 2070 THL fited
Tus 0ct1215:31:18 2010: FPUit & code (BF) slats and 2 literal =lots.
Tue Oct12153118 2070 Hardware et with srstegy wes perdormed
Tus Ot 12 1531 18 2010 Targal rasal =
E Tue Ot 1215:31 19 2010 Losded macro file: LProgram Files\AR Wiordbanch .4 Ki i Inac
g HeohekiFlashHT 32 nac:
DehogLog [AEd =
Ready Ln7, Collg NU =

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.

File Edit View Project Debug Disassembly

heEdd@ & 2@« |

Zlez3 s 22X
s |

Figure 29. Go Icon

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

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.

JEAL N 98

L SWO |

Step Into

Figure 31. Step Into 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 e
File Edit View Project Debug Disamembly I-link Took Windaw Help
D d@ S B | A v Ee R S0 (HUHS D
s Z X|
19
Motspere % | (AR Informabon Cenber for A2M | mamme | - % Dissspmmiiy =
| Dby ] —:
Files sz o || #Finclude sstdiv.h=
llalDemo project v ||
A Bimaine Lot nadn(y
a3 Oulput [
Hemory Address: P
& P B.
Nenory_Addrese = OxZ0001000; & © Dxhf00 HO
| 0s20001000 O
1 iar_prograx_start:
R i S .
; HO
; i HO
| | Dadscl HO
0=f7Ef EL
) Ox120: DxdGI7 Hi
g Marl7a NwAR3A My
Diemo_proyect j{l_[_] 5 = b a [gmg] r
T on P

Tue O 12163162010 TPIU fted.
Tue 0et 121531182010 FRURi: B code [BF) slats and 2 lieral sloiz
Tue Ot 121531102010 Harchears reset with sirategy 0 was periomed
Tue Ot 121531182010 Target reset B
E Tue Ot 11531192010 Loadad macro fils: D)\Program Filesy4R Sy “orkbench B 4K oadery
§ HollekiFlashHT 22 o m ac =
3

Debug Log | Buld

Ready Lng, Call UM [ =

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 location.

execution. A green arrow will indicate the present program

R Embadded Workberich E = ]
Fle Edit Miew Project Debug Disassembly F-link Tock Window Help
D@ & e o Y MEE | WSk e
[l e
1A
Wodspace - 5
[Detus ~ [anay
Filzs 2z om || Finclude <stdio.hs main: g
BT Do project [+ | : : 20 ontons
= [ msin.c: waing} 07
L@ (3 Output |
Hemary &ddress; R —— i
1 —iis 30 =1
cennter = 0p Uxlld. ODxe7Ec B,
Hemory_hddress = 0x20000000; = Ox116: Dwxbf00 Hr
P inain 0.
i M et 18+ Twz000000 e
| |_iar_proszan_starh:
|0 O e = st T
Oxlle: Ozd6cl HO
t D120 Oxdecd piin]
t 05122 Dzdbcl o
DxiZ4: DxfTEE Oxifdc EL
| exit
| oo DxlZ8. Dxdal? D
| o T - MNarl Fm: flmd £30 W
| Demacpeiee Ll 0 v v
S =
Tue Ot 12 1531 18 2070 TFIU fited
Tua Ot 12153118 2000 FRUni B cocks [BF) zlals and 2 sl slols
Tua Oct 12 1531716 2010 Hardwane rasetwith simbame 0 was pedormed
Tue Oct12 153178 2010 Targat rese! —
E Tua Ot 12 15.31:79 2010 Loaded macm file. D4Frogram Filesy AR Systems\Embedded Wiorkbench 5.4 Kickstarham\configiiashloaden, o
3! HobskiFlashHTIE Pococmac =
& CebupLog [BiH w
Reaty In1t, Cul§ MM —

Figure 33. Breakpoint Program

Stop

Rev. 1.10

30 of 41 August 25, 2011

Bngag pue peojumoq



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

www.holtek.com

Memory Window
A function is included to examine user selected memory contents.

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

/& 1AR Embedded Workbench IDE
File Edlt m Project Debug Disasse
I D = E Messages 3
| ;../| @. | Workspace
{11 5Wn Source Browser
WigEhaeE Breakpoints
[Debug Disassembly
Files | Memory
8 SEE Symbolic Memory
l_. B n Register
g
| Watch

Figure 34. Open Memory Window

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

= Goto  0x20001000 - [Memory '] E A
20000f=0 45 dl db 48 74 =b fe= 54 37 3f 23 93 9f 01 07 cd
z0000f£0  Of _Be = = 8b 6b ce ad 35 2d 9c 54 48 05 Bc

20001000 |82 5d 1f 00 HE 41 71 9d f= 42 £5 d0 18 al <0 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 03 99 1a f8 &f bh d1 1d 3c 00 £3 99 b eR

AmEad A an o S E T R T . a1 P e PR

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.

Gaota DHEDDD'IDDD - [Memor}l vJ IE] .
[Zo000ten -'-15 dl db -'18 74 eb fe 54 37 23 9f 01 07 c4

20000££0 c 8b 6b ce ad 35 2d Eh: 54 48 05 Ec
20001000 oo DD 00 00 Jd8 41 71 9d fa 43 £5 d0 18 al c0 08
20001010 0 49 da =5 94 19 19 2a ed 2k 38 6o c3

E 20001020 2a 0a b2 2EI cf =0 55 ef b1 72 1b =% =1 30 90 2%
g 20001030 02 =28 03 99 1a £8 5f bb d1 14 3c 00 £3 99 bo =8

AEemd md A PR S S S SRR Tl fi 141 4 4 FA aA A FRERY

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™.

Lockin: || .Iilemnjroject - ﬁ' ? g "'
pr= Marne - Date modified i
e Debug 010/10/4 T 0227 |
RecentPlaces | _oyiings 2010/10/4 T4 0229 |
- E; FlashMacro.mac 2010/10/4 =5 11:18 I
Desktop
Libraries
A
Computer
@
u 1| 1] ¥
Metwork
File name: v Open
Files of type: [Mac;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” 5]

Categony: Factary Settings

General Options
C/C++ Compiler
Agsembler T—
Output Converter Setup |D0wnloa.d I Images I Extra Options I Plugins |
Custom Build -
Build Actions Diriver [ Run o
Linker | FLinkd- Trace - wmadn

—

Simulator " "
Angel [¥] e macro filafs)

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

LMI FTDI . — ;
: Device description file
Macraigor

RDI []Crverride default
ST-Link ;$TOOLKIT_DIR$‘.CONFIG".debUggef\HDltek\iDHT32F135:{.dd: |
Third-Party Driver s

[ 0k J [ 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.

ébmunsrly

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 T =
 Gota | - | | Memomy v] |B _|l1_
(00000000 20000200 00000104 00O00013E 0000013b .«
Qoo0ool0 0000013b 0000013k 0000013k OOOO0OCOO0 |'j

noooooz20 00000000 oo0o0o000 00000000 oo00013b
00000030 0000013k OO0O000O00 0000013k 0000013b
nooooo40  £000BS80 O002f86f 43db2300 42936310
E 00000050 00114004 beab2002 60102000 42986850
& noooooe0 14114004 beabZ002 60502000 0000b4A01

= Memory | Memaory i

Figure 40. Memory Window

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

x | - e
i @ ht32f mas ZE =

Expressian Yalue Loc

Figure 41. Quick Watch Window

Rev. 1.10 34 of 41 August 25, 2011

ase.3 ssep



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

www.holtek.com

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.

sive =

. Warning: Stack pointer is setup to incorrect alignment, Stack addr =
Sjés OxFFFFFFFF

Figure 42. Warning Message Box

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

35 Lo Q

b
: D-DF with ID
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 16:38:28 201 0: Hardware resetwith strategy 0 was pedormed
| Ay Tue Oct05 16:38:29 2010 Warning: Stack pointer is setup to incorrect alignment. Stack addr = 0xFFFFFFFF

i < i
gDebnglng Build

Figure 43. Debug Log Message Window

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

OxFFFFFFFF.
x —
v Gote  0Ox0 * | Memary *] |E] J]_

[Doooooon [EEfEEESE EEEEEEEE ERFEEREE FREEEFET P
QOO TD: ERdiEEvE e iEEEEEE BE PR EEY R R EET AT K|
goooo020 ffffffff fEEEff£ff fEEfEf£ff fEEff£££f% e
00000030 ffffE£fff fEEfE£ff£f fLE£ff££f fEff£££f
go0o00040  ffffffff fEEEf£6f fEEfEfff ELEffE££§

| 00000050 ffffffff fEfEEffFf fEEEff£ff FEEEf££E§

COmrel: EEE P EE SR e et FEE e e FRRRER L o
= Memory | Memory =

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”.

<)
Recent Places

|, Demo_project

Mame
Debug
. settings
@Flashl\dacro.mac

=

- @ rm
Date modified
2010/10/4 5 02:27
2010/10/4 T 02:29
2010/10/4 £ 11:18

Desktop
Libraries
&
Computer
(-h; < i |
Network i
File name:; - Open
Flesoftype: [ Macmo Fies (“mac) +| [ 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” ==

General Options
C/C++ Compiler
Assembler Er—
Output Converter Setop |D0wnloarl I Images I Extra Options I Plugins |
Custom Build -
Build Actions Diiver [7]Rumto
Lirker TLink/J- Trace - madn

——

Simulator -
Angel [] s macro file ()
GDE Server $PROI_DIR$\Flashidacro mac
IAR ROM-monitor
Jinkf1-Trace

LMI FTDI . - .
: Device description file
Macraigor

RDI [T Override default

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

[ 0K J [ 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.

& AR Embedded Workbench IDE
File Edit View Project Tools Window Help
Dedd@ S|t balo o Y G e G|
iR * | main.c Fla‘sH"au’o.mac|
|Pelease. | [T TnitoBValue()
Files in o i
B [ MassErase - Rele... v R R e T
=l lashidacro, ] /* Default values of Option Byte, modify the
& ) rmain.c f* wou can modify them by ht32f _zet_ob() fur
F— Byreadme.itm AL TN — e S
@ (3 Output 0B_PP0 =|0xFFFFFFFO; {* 0x1FF0_0000
0OB_PP1 =|0xFFFFFFFF; H# 0xlFF0_0004
0OB_PP2 =|0xFFFFFFFF; /% 0xlFF0_0008
0OB_PP3 =|0xFFFFFFFF; /* 0x1FF0_000C
0B_CP =|0xFFFFFFFF; /* 0xIFF0_0010
¥ Program Option Byte auvtonatically
ROGRAM_OB = 13
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.

o W . ||Q'%i

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.

X ot oaron0  ~ [Memer ] 0 L))

[1fefffed 00000000 ODOOOOO0 OO0OOOOO 0OO0ODOOO

lfeffffl RHROOOO000.00000000 00000000 00000000 L
LEEOO00D0: MEfEffFERFEEaffft PERFRERE REREEEESE |

»

1££00010 tiffffff fEfLfE££ff fEEfE£f££%

1££00020 ffffffff ff£ffEfff fEEfff£ff fEEf£££°
| 1f£00030 ffffffff fff£f£fEfff Efff£fFff fEEEf£f££F
E 1££00040 ffffffff ffEffEfFf fEELf£f£Ff fEEf£££E£F *
E_Memmy Memory ®

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”.

= '@ ht32f_update_obi) -
Expression Yalue Location
ht32f_update_ob() 1]

4 1n ¥

Figure 50. Quick Watch Window Key-in Function

Rev. 1.10 38 of 41 August 25, 2011

Buiwwelboid sajfg uondo



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

www.holtek.com

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 (BF) slots and 2 literal slots

Figure 51. Option Byte Programmed Successfully

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

S Goto  O4FFOD000 v [Memen = & L]

lfefffel 00000000 OOOOOOOO DOODOODOOO OO0OOOOO0 -

lfeffffl LLO00000.00000000 00000000 00000000
1££00000 (EffEEFfONEEE£££6Ef EEEFFFFff fEEEE££F |

1ff00010 ffffffff fEE££f£fff fEEff£fE£°%
1ff00020 ffifffec ffffffff fEEfffff fEffffff
1££00030 fEf£f££ff fE£ff£€f fEEf££6Ff fE££££££
1f£00040 fEffffff fffEFFfff FEEFFEFFf fEFEfF£~F =
Memory | Memory x

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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