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Overview

« Software Tools (IDE)

— Keil !l Free MDK editions for Holtek devices.
— AR

 HT32 Firmware Library
— CMSIS
— USB Device

« Development Platforms
* Play Examples

* Flash Programming

* Resource
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Software Tool
Keil MDK-ARM

Download:
MDK-Arm Installer: https://www?2.keil.com/holtek/ht-edition/
Pack Installer: http://mcu.holtek.com.tw/pack/Holtek.HT32 DFP.latest.pack.zip

Holtek Semiconductor Inc.
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HT32 Firmware Library

Download:
https://www.holtek.com.tw/esk32-30501 - %L#EHT32 Firmware Library -
HT32_STD_5xxxx_FWLib_ vnnn_yyyy » “nnn”"ZFE R~IRASE -

Holtek Semiconductor Inc.
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Installation & Activation

For users of Holtek devices, Keil MDK is now available as a
free edition for programming Holtek's Arm Cortex-M0O+ based
microcontrollers.

1. Download 2. Serial 3. License
MDK Core Number Generation

¢ |nstall MDK-ARM Version e E-mail receive free serial * Go to Arm Developer Support

after 5.28a humber * Select Licensing Generate

e Enter serial number & Host ID

e Download license file
4. Activation

¢ Run MDK-ARM

e Open License Management

Holtek Semiconductor Inc.
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3 FWLib - Z2
2] ZINT
N
|
q
5- . main.c
@ o — y
) ht32fxxxx_it.c
© [ I I = east .
c Application< Y
a Layer —  ht32fxxxx_conf.h startp_32fxxxx.s
o
I—» system_ht32fxxxx.c
N ht32.h
[ L S|
a > ht32fxxxx.h < core_cmxxx.h
=
(@) —  system_ht32fxxxx.h
. USE_HT32_DRIVER
Driver <
Layer

m ht32fx000_periph.h ht32x0_dvb.h ht32_board.h
ht32fxxxx_periph.c ht32xxxx_dvb.c

Hardware J
Layer HT32Fxxxx

Peripherals

Holtek Semiconductor Inc.




T - = M2
= FWLIib - &K
g .
s ° Exam p I es 4 HT32_T_5x:(xx_FWL'|b_VUDE_2863
4 « Support for each peripheral ). ADC —"
g . Runr“ng on HT32 Board (B:}F(I:TJ EWARMvE
n CMP MDK_ARM
(<] . . X CRC MDE_ARMwS
5 ® lerarles .} ERI SourceryG++Lite
. . | EXTI ht32f5xco0_01_itc
® ¢ CMSIS Comp“ant . ) FMC ht32f5000_01_usbdconf.h
« Support for all the peripherals . GPIO ht32fSx00_confh
GPTM main.c
> 2C readme.txt
* Project Templates e e G2t 02
. Empty projects for IDEs ) LCD system_ht32fS000_03.c
EWARM system_ht32f5x00_04.c
« EWARMvVS > ), CMSIS system_ht32f5826.c
> Device
. 7Y
MDK_ARM > HT32_USBD_Library
« MDK_ARMv5 . | HT22F5x00_Driver
« SourceryG++Lite
4 IP
Example
n | | n » T It
o Utilities : TZ:EIZ‘[Z_USB
« HT32 Board configurations
commaon
gsar
7 alb Lo n! | Semiconductor Inc.
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: FWLib - {g& F
[
N 4 | HT32_STD_S5xoe_FWLib_v006_2863 4 | HT32_STD_Swoc FWLib_v006_2863
ﬂ 4 | example 4 | example
2, > ), ADC > b ADC
S, . ). BFTM . | BFTM
g 4] CKCU 4] CKCU
o @k_(:onfigur@ 4 | Clock_Configuration
) Clock_Configuration_LSI | EWARM
c HST_AutoTrim_By_USB ; ) | EWARMvE Auto
a B CMP .| CreatProject.bat B MOK ARM d
o . (L CRC ht32_board_config.h | MDK_ARMVS create
> | EBI ht32f5000 01 _it.c | SourceryG++Lite
> ), EXTI s Clock_Configuration_LSI
> ). FMC | HSLAutoTrim_By_USB
. | GPIO readme.txt > ). CMP
| GPTM > [ CRC
> o [2C > | LCD
> W 25 4 | USBD
> . TAP | HID_Demo
> [ LCD 4 | HID_Keyboard
> ) library | EWARM
4 | project_template | EWARMvE
a) 1P |. MDK_ARM Built-in
4 | Example > | MDK_ARMwS
SourceryG++Lite
EWARMwvE HID_Keyboard_Joystick
MDE_ARM > | HID_Mouse
MDEK_ARMwS > | Mass_Storage
b SourceryG++Li > | Mass_Storage_IAP
> ). Template |, USB_UAC_Sound
> | Template_USB | USB_Video
4 | utilities 8 | Virtual_COM
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Development Platforms

Holtek Semiconductor Inc.




Overview

- Software Development

» Compiler / Linker
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~jmmi= == . Debugger i
E '« Flash Loader :
___________ e 08
OF: .
ICE e-Link32 Pro USB Debug Adapter Starter Kit
*Build-in Debugger
- 1 * Interface between IDE & Board -—=
HT32 Series Development Board
Board  Low Cost

 Fully Function
» Reference Design

Holtek Semiconductor Inc.
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e Hardware

— Starter Kit for HT32F52352

— ESKS32-30501

— Expansion Board for HT32 Series

— ESKS32-21001

* Firmware Library

— ESK32-30501 with FWLib_ vnnn_yyyy - “nnn”%%TH}izlig}“'é

— ESK32-30501
0 Start
1 GPIO_CKCU
2_Timer

11

Holtek Semlconductor Inc



ESK32-30501
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e-Link32 Lite

lite V2.0 |

) o
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ESK32-21001

2 DIP Connectors for 1/0 Extension

T 62-pin 60-pin

QVGA LCD

Buzzer

NOR Flash

Smart Card

SD Card

2) A
-1

2GI2ED
i) 3E3ZE

2)

(ORI
Sr‘, =i
Q

2
@
[

Buzzer

@

8

3

"
(]
5]
m
w
Rz?

Smart_Card

' Connector

uuuuumw HHHH

—> RS232

EDen
—
Codec

1‘_?:!)- ﬁ " | Mic/Speaker
. 32

Potentiometer
Multi_Interface

Potentiometer

LEDO
e2efs 3R 02 nEE!Iﬂm R3¢ J[En@os

ca (D) EJrs QCD Eﬂﬂ! mCD E?ﬂn

Hakeup
‘ >~
| L] 3
o K

NOR Flash

ESK
i HT32 Expmzfonzxggalrd

v 6-pin GPIO v I°C
| | |
LED | TestKey | System Touch
x3 1&2 Wakeup Key x 8

Holtek Semiconductor Inc.




ESK32-30501 + ESK32-21001

i

JCNS

SHD-20P

SL_ON - =
=
1 RRIET0 0 |
v BL10 Gpen | £ | 0E
Jt J3 J2

4 HERE
SC_OFF

High |
4

9sino) bBujulea) ZelH

- ~la
o i 2

o] -
azas| (B §°"_’°LJ_ S

2|® S eltakaz-lite suttch §¥0T
AIAD en- oN K&

A &b FIFIFE - eees
=I5 EIEIEI 1234
cs cs RIS Ri6 R17 AEN

badks

:4:5 g ; - . « Multi_Interface
im0 B
., FR2 B 7
.80 BS

£ | U9 pok32-30501
o o2 V2.0

A oo co 5 B0 o LEDO LED1 _LED2 -
Loners Y £ 2 st EIEMEe EJESe oEIEEe
P ‘& = e 1GEDEIS oo Bdres caED) Een
Wakeup Keyl - 7. KegZo o

e R E s

g -
Je el AR

LS LY - |

4oa) . 3
%—; R23 3

i »jR22
Eslr
Edlr20 B2 0
Edns -
Edws
Touch Strap o,

UNTREREL

s [e=a] rn

e :
= ; ~ e = 207
" " RS Conr ector

4 sp.Car i 3 e oo ESK32-2x001 @
TFT3P4263 ¥ - ] - . HT32 Expansion Board VL.
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Play Examples

Download:

ESK32-30501 User Manual: http://www.holtek.com.tw/ESK32-30501
ESK32-2x001{sE f F-ffi}: http://www.holtek.com.tw/ESK32-20001

Holtek Semiconductor Inc.
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HT32F52352 Peripherals

System FMC, PWRCU, CKCU, RSTCU, PDMA
10 GPIO, AFIO, EXTI
Functional = ADC, OPA/CMP, IS, CRC
Timer SCTM, BFTM, GPTM, MCTM, RTC, WDT

Communication [2C, SPI, USART, UART, USB, SCI, EBI

Holtek Semiconductor Inc.
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0 Start
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Overview

1. 7% Keil ARM B IRIE
2. 7 f# HT32 Firmware Library 22248

3. E B

= 7\ 318

. 787

1. EFENFAEBE,
2. FW 2 E

.+ RE

N

BRI E

N

Retarget port & COM1

1. 38§ PC M (SK) ESK32-30501 e-Link32 Lite USB Port
2. PC &4t HT32 Retarget VCP.inf # teraterm T &

3. Download £33l

21, FTRTREAFS
18
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Summary |
- Keil V5 IRi%

(C/C++, Linker, Debug, Utilities, ...)
- Debug mode @ (Breakpoints, Reset, Run, Step, View ...)
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« HT32 FWLib %48 - Keil Project
- User folder (main.c, ht32f5xxxx_01.it.c),
- Config folder (ht32f5xxxx_conf.h, DebugSupport.ini)
- CMSIS folder (system_ht32f5xxxx_01.c)

- MDK folder (startup ht32f5xxxx_01.s)

Holtek Semiconductor Inc.
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Summary ||

. BAEEREE - Console Tool
- 115200 bps, 8-N-1
- SK Option: J2, DAP_Tx
- Tera Term configuration: Setup > Serial Port
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Port: COM52 - oK

Baud rate: 115200 -

Data: 8 bit v Cancel

Parity: |n0ne - ‘

Stop: 1 bit M Help

Flow control: none -

Transmit delay

0 msecichar 0 mseciline

Holtek Semiconductor Inc.
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1_GPIO_CKCU

Holtek Semiconductor Inc.




Overview

- B
1. 7 # HT32 Firmware Library EARER 5%
2. T GPIO/AFIO/CKCU/EXTI/NVIC EZAIh&E
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1. #2% LED (Output) [
2. & Button (Input) - ‘
ey
. WY

1 LED =

2 LED_CKCU = | o]

3 Key o 1| ]
4 Key Interrupt

Holtek Semiconductor Inc.
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-] * Program Configuration
‘E, 21001
£ 30501
v
o
52352
C epio 4 LEDO
GPIO —22 5| LED1
D1
hl Gpio ¢ Keyl
EXTIO0| 1 IRQn
ch2 GPIO e Key2
EXTI2(3_IRQn

Holtek Semiconductor Inc.
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2 Timer

Holtek Semiconductor Inc.




Overview

- B
1. 7 f## SysTick XA ThEE
2. T BFTM ELACTHAE
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« FREA
1. SysTick € B2 P &, £ A SysTick_Handler()
2. BFTM 7E BFE& P BT, £ ABFTMO_IRQHandler()

- RE
1 SysTick
2_SysTick Event
3 BFTM

Holtek Semiconductor Inc.
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-] * Program Configuration
‘E, 21001
£ 30501
7]
0
52352
g Gp|o\ Cld . LEDO
GPIO <12 ) 1ED1
SysTick
BFTM
4
BFIMO_IRQn  /
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3_USART

Holtek Semiconductor Inc.




Overview

- BHY
1. T USART EXKIhgE

. A
1.F&0C tera term i &M
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- RE
1 Polling
2_HyperTerminal _TxRX_Interrupt

Holtek Semiconductor Inc.
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Summary

* Program Configuration

(U

SAH

30501

CON

52352

USR1 Tx

/ USR1 Rx
/

11 IRQN
2T1 IRQN)

\_ J

A4

21001

€

AS

>

29

RS232 Port0O

RS232 Port0

Holtek Semiconductor Inc.
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4 1%C

Holtek Semiconductor Inc.
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3 Overview
1 - Bf

@ 1. 7% 1°C ERIhRe

s Y

1.3£HC tera term, 355 EEPROM, 24L.C16

- RE

1 EEPROM

Holtek Semiconductor Inc.
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\ Utilities \ i2¢c

Summary

21001

>

* Program Configuration
30501
52352
12C1_SCL AO
/ 12C1_SDA |- A1
egprom.c
N /

32

>

24L.C16

24L.C16

Holtek Semiconductor Inc.
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5_ADC

Holtek Semiconductor Inc.
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3 Overview
1 - Bf

Q 1. T ADC EZAThgE

s Y

1. ¥IETT2ER(VRWELLER, (EAADCE AR
2. B tera term #/R ADC BE#iH

+ RE
1 _ADC_Continuous
2_ADC _BFTM_Oneshot

Holtek Semiconductor Inc.
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-] * Program Configuration
‘E, 21001
£ 30501
7]
0

52352

ADC_CH6\< AB VR

ADC |IRQN
BFTM
\_ J

Holtek Semiconductor Inc.
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Overview

- B
1.7 GPTM / MCTM E A& IhgE
e PWM Eﬂgjﬁjﬁu’ﬂj Counter Value

)
ﬁg CHxOM = 0x06

1_TM_PWMOUtpUt CHxOREF
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CRR

. 787

1. *?ﬁ%“ Buzzer CHXCCR

CHxCCIF

CHxOM =0x07
CHxOREKF

Holtek Semiconductor Inc.
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: Summary |
o : :
-] * Program Configuration
‘E, 21001
£ 30501
7]
0
52352
MT_CHl\ A10 > Buzzer
BUZZER_IRQn

(MCTMO_IRQn)

- /

Holtek Semiconductor Inc.
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« Waveform

Summary ||

39

¥ Annotations
I
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HT32 Flash Programming

Download:
https://www.holtek.com.tw/development-Kkit

HoltekE4d -> fi THEHH -> % TH -> ¥ EH -> ESK32-305xx ->
HT32 Flash Programmer

Holtek Semiconductor Inc.
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Writer

ICP

ISP

IAP

Overview

MCU Firmware Interface Target
Un-mounted No Socket Production
. i Development
Mounted No Serial Wire

Engineering

Mounted Boot Loader UART / USB Engineering
Mounted User AP CELIELE End User
(USB/UART/12C/SD) -
"K;c‘
cilang - : —— e Simple
:‘ll'-? i T . = @;ﬂmiﬁ(’l/

S - e - &
Holtek Semiconductor Inc.
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e-Writer32
« HT32 Family Writer

® For Mass Production
® Programmingviasocket
® Two operation modes
On-line Mode : Connect with PC via USB
Off-line Mode : Stand alone operation by click button

. .
D
[ l E :
g s i
e-Socket32 ‘e-Writer32 HOPE3000For32Bit
42 Holtek Semiconductor Inc.




ISP / IAP Architecture
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3 N
Al m
Holtek HT32 Flash Programmer B 3 z
1 5 |2
33 Flch o S g @
Froject (B} Help () g =L 3 ‘(<,) — =
o 3 7]
Programning | Chp Status | Memory - Code | Memory - Data | About | o =} 2 T 8
Porthame [comt |v| BaudRate [115200 x| [ Aulo-Cannect Y T hY Q0 I I
o
Image Selection o3 g»- g- ;E I FlaSh Memory I
=
IV Cade [ Program FilesiHollek HT32 Series'HT32 Flash Programmer'dstatimage bin [ a 8 8 i1 I
@
FieDate [2010-03-30  FileSize [28672Bytes  CRCO [oxeFar — 3
& I\ v
" Deta |c Program Files'Holtek HT32 Series'HT32 Flash Programmeridataioata.dat _I _—_——————
File Date [2010-00-25 File Size [0 Byics ORC1 [oxFo0 |AP
~Pratection Setting Example
I~ Upsiete Protection Setting 0x00000000
Page Protection  [1:-rerrrer | [ Confidire
Security I~ Opfion Byte Write Protection [ Security Protection T
~Flash Operation: g
& Necessary pages (" All pages
Preloaded o
¥ Erase [ Blank |7 Progrem [ verify [ CRC [~ Run [~ Auto-Programming @
ISP Bootloader 5.
[0
Connzcted | Pmeramming — o o>y 2]
' [ Comc = @ |~ = | 0x1F000000 2
Holtek HT32 Series Flash Programmer # @ ( \
HOLTEK I | @ (@)
COM1  [115200  [setting i [Anto-Connect Off  [Auto-Programming: Off  |HI32F1253 ISP a i c
N
m| o
i R
°
= = Flash Memoty
o [}
= o
3| @
3
)
=]
a
aY
=
g N _ _ _ _ __ ./ 0x00000000
Q
o
Host Device
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ISP / IAP Flash Programmer

ISP / IAP Standard Ul

® Setting

® Programming Firmware
® Checking Status

® Reading Memory

® |Interface: UART /USB

SDK

® For customized Ul
® |SPCmd.dll DLLAPI
® Example codeinVC++

44

Foogect (B} Help D

Foogpraqumang || Chop Sk | Memory - Code | Memory - Dai | Abom

PoriMama |COMI  » BaeudBabs 19520 |+ o] Moo Conrect
eyl a3

[+#]Conler | - \Prograem Files®iokek MT X2 Series T 22 Flash Progremmesidalsimage bin l__|

=

|| ipciaties Probaction Setting

o) Meeatiiry paon: | Al paoad

[#]Erase [ ]Esrk [#]Progrem [ ]Werty [ JORC [)Fun [] suse-Programeming
ARty et ind 'ﬁ? Dpenafions moces [ Drsgonmect Ero prumening
Haftek HTXY Serips Flash Prograsmes #

HOLTER

E Haoliek BTIZ Flash Frogrammer (¥1.0 00

File Dater | 20 0-06-30 File Sixe | 38572 Bytes CROD | [wiF ¥

Fie Dl Fie Sizn CRzl

P Protecion
Sacurity Ot Byt vk i ol metion Tarirty Profectom

g

115200 seming i Muie-Conrect On | Avio-Fopmomieg: Odf  BTXF1253 5P
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HT32 Resources

Web or Download:

HT32F5 Series (Cortex-M0O+): HT32_MOp_ VXXXXXXXX.ZIP

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

Holtek Semiconductor Inc.
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Documentation

Type Item

Datasheet
User Manual

IC

Firmware Programmer’s Guide

Starter Kit User Manual
Expansion Board User Manual
e-Link32 User Manual

Quick Start Guide

Tools

ISP / IAP ISP / IAP User Manual

Application Application Notes

46

Description

IC Brief description

IC Detailed description
F/W library guide in CHM format

Starter Kit description
Expansion board description
e-Link32 installation guide
Quick start guide of Keil / IAR

ISP / IAP description (Ul & FW)

Various application information

Holtek Semiconductor Inc.




32-Bit Flash MCU

« Home > Products > 32-Bit Flash MCU > General
Purpose MCU

— Cortex-M0+ 32-Bit USB MCU
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» Cortex-M0+ 32-Bit MCU

Cortex-M0+ 32-Bit USB MCU

Cap.*
Part No. MaX.- ybp Flash SRAM PDMA ADC CMP DAC  Timers® of .CP™  RTC SCI** USB* EBI* IS Interface Others I/0 Pack
Freq. PWM*
PWM
Thx2 SATT
HT32F52331 20V | 32KB | 4KB 1 Msps =T JsART .
» o SCTMx4 | . ﬂ o UART2 24| 3301
48MHz | ~ - 2bit | - - Gy 3 v - | e | RS | s smic
3 el g LV i ls] SOl
HT32F52341 36V | 64KB | BKB x12 i s
o caoman
HT32F52342 20V | 64KB | BKB 1 Msps BE_P - - e 26 3301
: SCTMx2 UART2
48MHz | ~ 6CH | 12bit | 2 - iy Y 3 v | o2 Vol v | 0% cre |39 48l
SPTMx?2 SPIx2
HT32F52352 36V | 128KB | 16KB x12 i e 51| 64lC
Thx2 75 330
HT32F52344 165/ 64KB  8KB 1 Msps e UART2 % 0
s0Mb2 a0H 19-bit - _ SCTMx=2 10 - B . , B SPIx? CRC |38 4e6Ql
R A o o GRTM] l N ' X ' - DIV |40 48LC
HT32F52354 36V | 128KB | 8KB x12 o O s B
MCThx 54 64LC
USARTx2 I
99E52357 . | 128KkB | 1 . . 37 460
HT32F5235; 165y 128K | TOKB Msps - UARTxA | AES | 59| asic
60MHZ | ~ 6CH | 12bit | 2 | DR 12 3 v 2 Vv |v| sPxz | crRC L. o
l _ n 1 12-Dit=2 I oIy 53| 64LC
HT32F52367 36V | 256KB | 32KB x12 Cx2 V57 solc
MCTMx1 QSPIx1 -
3

47 Holtek Semico
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Development Kit

Kit

- ®IAR
DIKEIL &<

il sz

+ Data Sheet

« Keil™ MC
« IAR EWARM

« Keil MDK Holtek Edition (Free) Installation Guide

 Home > MCU Tools > Hardware > Development

Target

Evaluate :
Board

Develop

Any Board with a
SWD-10P Connector

Holtek Semiconductor Inc.



Software

« Home > MCU Tools > Software
— |CE Software
— Programmer Software
— Develobpment Kit Software
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Support
Hardware

Function Download

Atepratad Lrail

HT32 Keil Support ﬂ:_h In-System / In-Applicaticn programmer software
Package - Model Funct P for HT32 series MCUs. The HT32 Flash ESK32-xxx
o S0 2 L - 5
(Mew release V1.17) e “rg; e Brogrammer ESK32-301xx | V1.09a
— e TR Ul uses the UART or USB interface for ESK32-305xx
HT32 |AR Suppert Inte; | HOPE3000 Imtegr *omw_n'“ati:n B
Package deve | (e A W3 7 Vriter z = : :
'rla--rl.h-r.: soft (New release V3.29) Arite HT32F 1w Standard Peripheral Firmw
LINEWY 212 3aE L _.brE"'."
V1.118=1a08) MCL RS e TVE T Sy GNP SR
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Application Notes

 Home > Technical Support > Application Notes

— MCU: General
— MCU: Professional

32-Bit Flash MCU

R

AMNO3T0E

ANO4BAE

AMNO46SE

AMNO4G3IE

ANO4TOE

AN04T3E

ANDATAE

ANOS3BEN

HT32 Series Crystal Oscillator, ADC Design Mote and PCB Layout Guide
HT32 Series Microcontrollers PDMA Description

HT32 Clock Manitor and Clock Frequency Switch

HT32 Series Microcontroller Flash Programming

HT32 EEPROM Emulation

HT32 Series EBI

Online Programming: Dual Image Architecture

HT32 CMSIS-DSP Library User's Guide

50

Holtek Semiconductor Inc.




EI
W
N
-
g
5
=
]
0
<]
s
q
L
o

Appendix ...
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Exception
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« FREA
1. #5% Build Output window message
2. &L tera term H@/R ExceptionTest SN HITHER

« B
1. Program compiling error
2. Stack Overview: Stack Pointer Register (R13)
3. Hard Fault: Clock is disabled before use
4. Hard Fault: Unaligned memory access
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The End
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