HT32 Series
HOLTEK i ‘ 32-bit ARM® Cortex"-M0+ / M3 MCU

HOLTEK HT32 Series

Setup Guide of Keil® MDK-ARM and
GNU Compiler/Make with Starter Kit

Rev. 0.05 1 2019-01-30



HI:ILTE(#>

HT32 Series

32-bit ARM® Cortex”-M0+ / M3 MCU

Revision History

Version Date Descriptions
0.01 2016-09-28 v Initial version
0.02 2018-07-14 v Add a description of SourceryG++Lite Compiler with Keil MDK-ARM
0.03 2018-08-02 v Fix link and typing error
v Add a description of GNU Arm Compiler with Keil MDK-ARM
0.04 2018-09-30 v Add a description of GNU Arm Compiler with GNU Make tool
0.05 2019-01-30 v Add “Add path to environment variable” in the Step 3.

Rev. 0.05

2 2019-01-30




HT32 Series
HOLTEK i ‘ 32-bit ABRM® Cortex"-M0+ / M3 MCU

1. Overview

This document shows how to install and configure the Keil MDK-ARM with HOLTEK HT32

Starter Kit. It
with Keil MD

also includes how to use the “SourceryG++Lite” and “GNU Arm” compiler
K-ARM or GNU Make tool. For detailed information, please refer to the

quick start guide at the HT32 Development Resource, “\\Document_QuickStartGuide”.

No sy,

uVision
Arm Co

Limig
uVision or GNU Make 1

mpiler GNU Compiler

arm KEIL® GNU Arm or

SourceryG++lite  GNU\CII'M

MDK-ARM DZ KEIL ' . CODESOURCERY

v'Free MDK-Lite version (32 KB) ¥ arm-2014.05-

v Free GNU Compiler with uVision IDE or GNU Make
arm-none-eabi.exe

v'v4 & v5 (v4.21 and above) ¥ gec-arm-none-eabi-7-2018-q2-update-win32-sha2.exe

2. HT32 Development Resource Download Address

Google

https://goo.gl/Qg7kHr

HOLTEK http://mcu.holtek.com.tw/ht32/resource/

Before starting the operation, please download the HT32 Development Resource zip file

from the above link. The file name is as follows.
“HT32_MO+_vxxxxxxxx.zip” or “HT32_M3_vXXXXXXXX.zip"

where xxxxxxxx equal to the release date.

You need following files for the subsequent operations.

Firmware Library \\Firmware_Library\HT32Fxxxxx_FWLib_vnnn_nnn.zip
Keil CMSIS PACK file \\Tools\Holtek.HT32_DFP.n.n.n.pack
Virtual COM Driver \\Tools\HT32_VCP_Driver_v110.exe
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3. Setup Keil MDK-ARM with HT32 Starter Kit

Stepl. Install Keil MDK-Lite, 32K version. You can download the setup EXE file from the

Keil web site. https://www.keil.com/demo/eval/arm.htm

Step2. Install HT32 PACK by online PACK installer as the figure below. If your computer
has no internet connection, please install the PACK file in the path below
(double-click the “.pack” file).
“\\Tools\Holtek.HT32_DFP.n.n.

K2 pvision — [m] >

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

n.pack”.
&

A a
RIET] Packs | Examples )
- 5 ] =
Project P Pack ] Action Description
Device /| Summary = Device Specific 1Pack HT32F5220 + |
R Gigagﬂ,"& 40 Devices d =-Holtek:HT32_DFP x oltek HT3.

£ @ Holtek 19 Devices 104 (2016-06-20 attek HT3

5 %% HT32F125xSeiies |4 Devices E-Prévious 4 Saller
w 4§ HT32FIG%Series |4 Devices =i~ Generic 1B Packs 2
L % TR 7 v— - ARMECMSIS % Update | CMSIS (Cor
- ARMECMSIS-Driver_Va.. &5 Install CMSIS-Driv
5 ARM:CMSIS-RTOS Val... | Install | CMSIS-RTO

#--ARM:mbedClient :"/::f Install ARM mbed

#-ARM:mbedTLS & Install | ARM mbed =]
]

g% H X Sris:
% HT32F5220c Series
&7 HT32F523x Series
@K% HT32FZ755 Series (@

4 Devices

Build Output g AT

»

v
ONLINE

Step3. Unzip HT32 Firmware Library.
“\\Firmware_Library\HT32Fxxxxx_FWLib_vnnn_nnn.zip”

Step4. Open the project file
\\HT32Fxxxxx_FWLib_vnnn_nnn\project_template\IP\Example\MDK_ARMv5\Pr

oject_XxxxX.uvprojx (xxxxx is chip name).
Step5. Build the project by press F7.

Stepé6. Install the HT32 Series Virtual COM Driver.
\\Tools\HT32_VCP_Driver_v110.exe

Step?7. Connect the USB debug adapter of Starter Kit with PC by USB cable, confirm the
USB debug adapter is working successfully by the “Windows Device Manager”.
You can find a new “Holtek USB Virtual COM Port (COMnN)” device. Please
remember the COM Port number, COMn for Step10.
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Step8. Program the chip by download icon or Keil's menu, Flash->Download.

kA D\Holtek Code\Holtek Code\SVIN\HT32_5TD_Swooa PWLIb\En

File Edit
& |
@ - i

LUGD

View Project Flash

|

Debug Peripherals  Tools

o &K

HT32

Project
= “T3 Project: Project 52352

¥4 Download (F8)

Download code to flash memory

i sd HT32

d

K2 D\Holtek Code\Holtek Code\SVINVHT32 STD Swox PWLIL

File Edit Wiew Projet Flash Debug Peripherals Tools
= g | % Download F8 L
+ ! Erase -
5 L
Configure Flash Tools..,

g o

v orAnea

Step9. Press the reset button on the Start Kit. Confirm the LED1 and LED2 is toggling.

Step10. You can use the terminal program such as “Tera Team” to see the printf

message from the UART of target MCU. Please run the terminal program, open

the COM port number which you find in the Step7, and then configure the
parameter, “Baud Rate: 115200, Data: 8 bit, Parity: none, Stop bits: 1 bit, Flow
control: none”. Press the reset button again, after the LED blinking, you will see

the Hello World message in the terminal program.

Tera Term: Serial port setup

Transmit delay

E' msecichar

Port: COM5 ~
Data 8 bit v Cancel
Parity: none w

Stop bits: 1 bit v Ll
Flow control: none -

E' msecfline

M COMS - Tera Term VT
File | Edit Setup Control Window Help
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World! 89
Hello World! 9

Please input

key for printf...
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4. SourceryG++Lite Compiler with Keil MDK-ARM

If you want to use “SourceryG++Lite” compiler with Keil, please refer to the steps below.
Notice that only the Firmware Library version below or later supports SourceryG++Lite
project file.

HT32_STD_ 5xxxx_FWLib_v007 nnnn.zip

HT32_STD_ 1xxxx_FWLib_v002_nnnn.zip

Stepl. Download the SourceryG++Lite install EXE file from the link below.
https://sourcery.mentor.com/GNUToolchain/package11445/public/arm-none-eab
i/arm-2014.05-28-arm-none-eabi.exe

Step2. Install SourceryG++Lite compiler. In the “Install Folder” page, copy and save the
install path text (You need to configure the path into the Keil later). For example,
“C:\Users\account_name\MentorGraphics\Sourcery CodeBench_Lite for ARM_EABI".

Notice: We recommend rebooting your computer after installing a new compiler.
You can reboot the compiler after Step4.

B8 Sourcery CodeBench Lite for ARM EABI Setup O *
Sourcery CodeBench Lite for ARM EABI 2014.05-28 Setup (/
embedded &
*) Welcome ‘Where would you like to install?
* Software Agreements :
Install Folder £+ Restore Default | | [] Browse..
< Back Install Cancel

Step3. Open the project file
\\HT32Fxxxxx_FWLib_vnnn_nnn\project_template\IP\Example\SourceryG++Lite
\Project_xxxxx.uvprojx (xxxxx is chip name).

Step4. Press the “Manage Project Items” icon, click the “Folders/Extensions” tab,
enable the checkbox, “Use GCC Compiler (GUN) for ARM projects”, and then
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ds  Tools

copy the install path of SourceryG++Lite into the “Folder” text box.

e FUVLIs Erunk! g_'-':'jc—-::_-'.en':-‘:ia-:e‘-I3'-|E>

SourcernyG++Lite\Project_52352 uvprajx

SVYCS  Window Help

PR IEE | B icoesiRs AFOPIN
N TEr)

Manage Project ltems

Project temg  FoldersExdensions IEooks I

Development Tool Folders:
[T Lse Settings from TOOLS: M

Tool Base Folder: Ic Ml _v524a\ARM:

=

BIN: [C kel v5245\ ARMABINY,
INC:
LIB:

Regfile: |

: E},"J|@| "]

T I1CEEN

Default File Extensions:

C Source: |
C++ Source: |

Asm Source: |"87

[~ Use ARM Compiler "ARMCC™; " MARMCLANG"

Setup Defautt ARM Compiler Version

¥ Use GCC Compiler (GNU)for ARM projects

Prefix: |arrn-none-eabi-

Folder:

torGraphics . Sourceny_Codziaz e g B (=5 s 1L 0= 15| ¥4

Ll

Step5. Build the project by press F7 and follow the Step 5 ~ 8 of “Setup Keil MDK-ARM
with HT32 Starter Kit” section to confirm the compile and download is working.

Stepé6. If you encounter the following error message, please reboot the computer or run
the Keil MDK-ARM as administrator privileges to let the “After Build” operation

success.

compiling DRE32L5KKKK CM.C...
compiling ebi_lcd.c...
linking...

creating hex file...

After Build - User command #1:
#%% Error: CreateProcess failed, Command:
After Build - User command #2: arm-none-eabi-size.exe
#%#% Error: CreateProcess failed, Command: 'arm-none-eabi-size.exe
".\HT32%452352\0bj\HT32.e1lf" - 2 Error(s),
Target not created.
Build Time Elapsed:

0 Warning(s).

00:00:086

arm-none-eabi-objcopy.exe -0 binary .\HT32\52352\Cbj\HT32.elf
'‘arm-none-cabi-objcopy.exe -0 binary .\HT32%\52352\Cbj\HT32.elf
-MHT32452352%0bj\HT32.elf

.\HT32\52352\0bj\HT32.elf"

-WHT324523524\0bj\HT32.bin
-MHT32452352M\Ckj\HT32.bin"

If the problem cannot be fixed by the step above, you can also simply disable the
“After Build/Rebuild” option as below. However, Keil will not output the binary

format and code size information anymore.

Rev. 0.05
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K4 options for Target 'HT32! X
Device | Target | Output | Listing User  |OC | Assembler | Linker | Debug | Utilitis |
Comrmand ltems User Cornmand W Stopon Bxi.. 5.
[=--Before Compile C/C++ File
[ Run# (3] Not Specified [
[ Run#2 (3] Not Specified [
[=--Before Build/Rebuild
[ Run# (3] Mot Specified [
[ Run#2 2] Mot Specified [
=} -After Build/Rebuild
[~ Run#1 arm-nene-eabi-objcopy.exe -0 binary |L.elf ILbin J_?.J Mot Specified ||
[~ Run#2 arm-none-eabi-size.exe IL.elf 3] Mot Specified [
lv Beep When Complete I Start Debugging
ok | Cancel Defealts | Help
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5. GNU Arm Compiler with Keil MDK-ARM

If you want to use “GNU Arm” compiler with Keil, please refer to the steps below. Notice
that only the Firmware Library version below or later supports GNU Arm project file.
HT32_STD_ 5xxxx_FWLib_v007 nnnn.zip
HT32_STD_ 1xxxx_FWLib_v002_nnnn.zip

Stepl. Download the GNU Arm install EXE file from the link below.
https://developer.arm.com/open-source/gnu-toolchain/gnu-rm
The filename is similar to
“gcc-arm-none-eabi-7-2018-q2-update-win32-sha2.exe”.

Step2. Install GNU Arm compiler. In the “Choose Install Location” page, copy and save
the install path text (You need to configure the path into the Keil later). For
example, “C:\Program Files (x86)\GNU Tools Arm Embedded\7 2018-q2-update”.

(7 GMU Tools for Arm Embedded Processors 7-2018-g2-up... — e
Choose Install Location —
Choose the folder in which to install GMU Tools for Arm Embedded Processors K @ }

7-2018-g2-update 7 2013,

Setup will install GMU Tools for Arm Embedded Processors 7-2018-g2-update 7 2018 in the
following folder. To install in a different folder, dick Browse and select another folder, Click
Install to start the installation.

Destination Folder

| ogram Files (x86)yGMU Tools Arm Embedded\7 2018-g2-update | Browse...

Space required: 421.0MB
Space available: 60, 2GE

< Back Install Cancel

Rev. 0.05 9 2019-01-30
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Step3. In the last page of the setup, tick the “Add path to environment variable” and

press “Finish” button.

Notice: We recommend rebooting your computer after installing a new compiler.
You can reboot the compiler after Step5.

(5 GMNU Toels for Arm Embedded Processors 7-2018-g2-update —

Completing the GNU Tools for Arm
Embedded Processors
7-2018-g2-update 7 2018 Setup

GMU Tools for Arm Embedded Processors 7-2018-g2-update
7 2013 has been installed on your computer,

Click Finish to dose this wizard.

Show Readme

Launch goovar.bat

[]iadd path to environment variablei
Add registry information

Step4. Open the project file
\\HT32Fxxxxx_FWLib_vnnn_nnn\project_template\IP\Example\GNU_ARM\Proj

ect_XXXXX.UVprojx (xxxxx is chip name).

Step5. Press the “Manage Project Items” icon, click the “Folders/Extensions” tab,
enable the checkbox, “Use GCC Compiler (GUN) for ARM projects”, and then
copy the install path of GNU Arm into the “Folder” text box.
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.—'--'-_'-_li;--1'.-'-_-|'|k'-.;:-l-:.:fc'l_ter:*.r_:i:jte-I::l Example\GMU_ARNPre

Is Tools SVYCS  Window Help

E Iz | B _rev

Manage Prajectltams

Froject Iterds  FoldersExdensions | Books |

Development Tool Folders: Default File Extensions:

[T Use Sethings fom TOOLS 1N ¢ Source: '

Tool Base Folder: ICi\KEi|_"525\AHM\ | C++ Source: |
BiN: [CAKSl_VB25-ARMBING etione [

INC: Object: |”
LIB: Library; |
Redfie: | _| Bt

[~ Use ARM Compiler “ARMCC"; " \MARMCLANG”

Setup Default ARM Compiler Viersion

W Use GCC Compiler (GNU) for ARM projects

Prefix: |am'|ﬂone-eabi— Folder:

Step6. Build the project by press F7 and follow the Step 5 ~ 8 of “Setup Keil MDK-ARM

with HT32 Starter Kit” section to confirm the compile and download is working.

Step?7. If you encounter the following error message, please reboot the computer or run
the Keil MDK-ARM as administrator privileges to let the “After Build” operation

success.

compiling DRE32L5KKKK CM.C...

compiling ebi_lcd.c...

linking...

creating hex file...

After Build - User command #1: arm-none-eabi-objcopy.exe -0 binary .\HT32452352\0bj\HT32.elf _\HT32452352\Cbj\HT32.bin

##% Error: CreateProcess failed, Command: 'arm-none-eabi-ocbjcopy.exe -0 binary .A\HT32.52352\0bj\HT32.elf _\HT32.52352.0bj\HT32.bin'

After Build - User command #2: arm-none-eabi-size.exe .\HT32\52352\0bj\HT32Z.elf

##%#% Error: CreateProcess failed, Command: '"arm-none-sabi-size.exe .\HT32452352%Cbj\HT32.elf’
" \HT32452352\0bj\HT32.elf" - 2 Error(s), 0 Warning(s).

Target not created.

Build Time Elapsed: 00:00:086

If the problem cannot be fixed by the step above, you can also simply disable the
“After Build/Rebuild” option as below. However, Keil will not output the binary

format and code size information anymore.
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K4 options for Target 'HT32! X
Device | Target | Output | Listing User  |OC | Assembler | Linker | Debug | Utilitis |
Comrmand ltems User Cornmand W Stopon Bxi.. 5.
[=--Before Compile C/C++ File
[ Run# (3] Not Specified [
[ Run#2 (3] Not Specified [
[=--Before Build/Rebuild
[ Run# (3] Mot Specified [
[ Run#2 2] Mot Specified [
=} -After Build/Rebuild
[~ Run#1 arm-nene-eabi-objcopy.exe -0 binary |L.elf ILbin J_?.J Mot Specified ||
[~ Run#2 arm-none-eabi-size.exe IL.elf 3] Mot Specified [
lv Beep When Complete I Start Debugging
ok | Cancel Defealts | Help
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6. GNU Arm Compiler with GNU Make

If you want to use “GNU Arm” compiler with GNU Make, please refer to the steps below.
GNU Make is a command line tool which controls the generation of the executables
(means firmware image here). Please get the latest version of HT32 Firmware Library and

unzip them first.

Stepl. Download the GNU Arm install EXE file from the link below.
https://developer.arm.com/open-source/gnu-toolchain/gnu-rm
The filename is similar to
“gcc-arm-none-eabi-7-2018-q2-update-win32-sha2.exe”.

Step2. Install GNU Arm compiler by executing the file you download from the Stepl. In
the latest page “Completing the GNU Tools....”, tick the “Add path to environment
variable” checkbox and press the “Finish” button. It adds the path of GNU Arm
compiler into the “Path” Environment Variable. The path is similar to “C:\Program
Files (x86)\GNU Tools Arm Embedded\7 2018-g2-update\bin”. You can also add
the path manually.

(5 GMU Tools for Arm Embedded Processors 7-2018-g2-up... —

Completing the GNU Tools for Arm
Embedded Processors
7-2018-g2-update 7 2018 Setup

GMNU Tools for Arm Embedded Processors 7-2018-g2-update
7 2018 has been installed on your computer.

Click Finish to dose this wizard.

Show Readme

Launch geovar,bat

[]iadd path to environment variable
Add registry information

Step3. Download the GNU Make install EXE file from the link below.
http://gnuwin32.sourceforge.net/packages/make.htm

The filename is similar to “make-3.81.exe”.
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Step4. Install GNU Make. In the “Select Destination Location” page, copy and save the
install path text. For example, “C:\Program Files (x86)\GnuWin32".

% Setup - Make - x
wany
Select Destination Location w

Where should Make be installed?

-

*

Setup will install Make into the following folder.

To continue, click Mext. F you would like to select a different folder, click Browse.

| “\Program Files (x3B)\GNUWin32) Browse..

At least 0.7 MB of free disk space iz required.

< Back MNext = Cancel

Step5. Please add an extra string “\bin” with the path you copy from the Step4, and
configure the “Path” Environment Variable to add the path of the “make” tool.
The whole path is similar to “C:\Program Files (x86)\GnuWin32\bin”. You can
refer to the images below which shows how to edit the “Path” Environment

Variable.

Ij | .j ™ Dirive Tools This PC

“ Computer Wiew Manage
(B —Y = o]
M m = @ w» & E e

Properties Open Rename Access Map network Add a network Open  _

media ™ drive = location Settings =
Location MNetwork
« v 4 B> ThisPC
Collapse
f@ OneDrive
G Manage
~ B This pC Pin to Start
3D Ohbject:
a RS Clear Target Devi
evi
B Desktop Command Line
= Documents File List
‘!’ Downloads Open in new window
J\ Music Pin to Quick access
| Pictures @ TR TER(S)
B videos @& TortoiseSVN >
= WINID () Map network drive...
- DATA (D:) Disconnect network drive...
B0 SpHC (E) :
i J ;
Add a network location Net
14items 1 item selec Delete
Renarme
Properties
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4 Ed 5 Control Panel > System and Security > System v & | SearchCo.. P

Control Panel Home

View basic information about y]
) Device Manager
) Remote settings

Windows edition

Windows 10 Pro User variables for weiting
€ System protection © 2018 Microsoft

G| Advanced system settings Corporation, All rights . Varishle Edit environment variable X
:::::: L —Emeb
|
—TETD - 13 bedded\7 2018-q2-update), New

Edit
You must be logged on as an Adminigtrator to make most of these changes. {
Performance It oo,
Visual effects, processor scheduling, memary usage, and vitual memory i .
Delete
Settings 1l
User Profiles System variables | | Move Up
Desktop settings related to your signn | variable
5 1 | ComSpec Move Down
i DriverData
MNUMBER_OF_PROCESSORS
Startup and Recovery s Editte
System startup, system failure, and debugging information Path
a
PATHEXT

Settings...
L PROCESSOR ARCHITECTURE |

Environment Variables
oK Cancel op Cancel

Step6. Use the command line and change the working directory into the "GNU_ARM"
folder of the project. And then type "make xxxxx" or "make -f xxxxx.mk" to build
the code (where xxxxx is the chip name). After all the build operation finished,
you will get the “BUILD SUCCESSFUL” message. For example:

E¥ Command Prompt — O

T_ARM'
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Step7. After Step6, you can find the Hex and Binary file in the path below. Now you can

use other programming tools such as e-Writer32, HT32 ICP Tool with e-Link32 Pro,
or HT32 Flash Programmer with ISP bootloader to program the firmware into the
Starter Kit.

“...\GNU_ARM\HT32M\xxxxx\Obj\HT32.bin"”
“...\GNU_ARM\HT32M\xxxxx\Obj\HT32.hex”

Note: The “xxxxx” represents the chip name.
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