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BMduino Keil Driver /&7 Keil “F- & f# F BMduino FE I (1 3R 20 2,  FF 77 A i
%, 3@ #A1{# ] BMduino Keil Driver, B PAPLIE 61 2 BM53A367A JT &KX
(MCU: HT32F52367) 1 ESK32-30501 JT & # (MCU: HT32F52352) [ LFE, J7
i 7 7E Keil 1 & PRIETT & BMduino Fi8t . T 30H: L OLED #i5k (BMD31M090)
R an el pesAd B Keil Driver,  PA S A48 anal [R]Bf f FH 2 4> Keil Driver

(PSEPNE

o U 1: F# HT32 F/W Library
£ Holtek B ™, #Z “HT32 STD 5xxxx FWLib” 3 N4 HT32 F/W Library (7
BATE V2.1 KL E)
HI32_STO S FilLE = -

_

Bl Datasheet (0)
2 3 | Next>  Last

B Resources (12)

HT32_STD_Sxocx_FWLIb_V1.12.1_7949.zip

o LI 2. JRH Keil Driver
FA (L) BATEE 6] E M https:/www.bestmodulescorp.com/, %
RN, 7E “X” B T T
Jr 2 (£ FIREL): B AEAIEREL
eg: BMD31M090 Keil Driver
g BEMD3TMOS0 HT32 W1.01

o UIR3: MEIENE
# Keil Driver § ) BMXXXXXXX HT32 H 3% it A HT32 F/W Library (¥
BestModules {432, 58RI IC B

HT32_STD_5xxxx_FWLib_Vm.n.r_v.zip BMD31M090_HT32_Vm.n.r.zip
application
| Besthodules | — T
BMD3I1MOS0_HT32
example

example_display

library
SIC
2| BMD31M090_porting_guide

= readme

project_template
utilities
_CreateProjectConfig
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o LR 4. LRERIERE
FHRYEA) T ) schematic & layout SC & BL B Fy EAT T R AROFIAS S 1) i
eg: example_display

example_display

schematicBlayout

BMS53A367AHT32F52367)

@ layout
[6] schematic
ESK32-30501(HT32F52352)
layout

@ schematic

o |schematic

o LIRS Qg T

MEF R ¢ CreateProject.bat” — i\ “17 £+ Keil MDK-ARM v5,
BN N7 HENT —2 >N “53a367a” I KRG 1% Enter 8 — 547
B TERS, AR

reate Project Settings:
[¥] Keil MDK-ARM u5

[-1 Keil MDK-ARM w4
[-1 IAR EVARM uv8
| E CI’EatEPrDJECt | [-1 IAR EVARM v6/u?

[-1 SEGGER Embedded Studio

: - [-1 GNU [with Keil and GNU makel
m —prDJe':tCDn+lg [-1 SourceryG++Lite [with Keill
> ) ) ¥: Enab !
| _ProjectConfig " :

IC Name: 53a367a [* for all models, XREx for series]

4| _ProjectSource
M:I ht32_board_config
7 ht32f5x000 01 _it

reating project. Please wait....

sing “_ProjectSource.ini”. It may take a while....

ST

1. GBI TR HAl 53a367a f1 52352 TGN G Al Hafli . Heib
Sk “HIHMETIEE 7 5 ERAE,

2. MR TARE: A yEf A r “ ClearProject.bat” — % N “yes” — 45
FeMlR e R, HAE BB e A

3. E# MCU / JF &R TFE: HT32 F/W Library 45 H S #4761 & TFE 1)
HIRPUE N REIE, & E# MCU / JF R AR TR, wIFR HT32
STD 5xxxx FWLib_Vm.n.r_v.zip/_CreateProjectConfig.bat 31, HA]
PE s il

HT32_STD_S:oo PWLIb_ V1 .9.1_7445
[E] CreateProjectCanfig  Delete
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IR 6: YN H

() FTH L2 XWEHHTH example XXX\MDK _ARMv5\Project 53a367a.uvprojx
(2) 1%+ main.c R4

(3) Hik: mih “ B P

(4) bl il “§57 LAERFRDTT AR

File Edit View Projet Flash Debug Peripherals Tools SVCS Window Help

Sdd| @ |[e=|® [ = = 2 5| ® st Ress Jaala-le o eld@-|
¢ e[ e o [F] we UXazev @

Project @ @ B0 manc o=
example displa 5% Project 532367 < T
p - p }II & HT32 2 2/display/main.c
MDIK_ARMvS :
5] fromel o :
@ ht32_op [} sM3Mos0.c 7
0 fontTablec s
£5] HT32FSx000 01_DebugSupport 0 2e.masterc N
@ KA Project 53a367a |—> & 3 Config 1
3 cusis 12
@ startup_ht32fSxoce 03 3 MDK-ARM 13
(3 USBD_Library b
3 ibrary 16
3 Retrget 17
3 utilities 18
15
‘ e b
Eerosec] @ sooks | 1 Func. Dy Temp] || <
Build Output ]
" \AT32\5323672\0b3\RI32. axE” - 0 Erzoz(s), 0 Warming(s). -
uild Time Elspsed: 00:00:02
\\Aza g ma 222+A\\Keil driver$IE\\2022081e B ER\T32_STD Swuoe FWLib V1.12.1 7545\\BestModules\\B

Flash Download failed - Target DLL has been cancelled
Flash Load finished at 11:25:47

CMSIS-DAP Debugger

o IR 7. IBITHERER
OLED #HEIRE RN L N IhRE, WIS E/RTFAF 8. WA, e, mE. &),
AR R,

: FJ MODULES |2
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BEiR@EEEO
BEHEN: BHAH ht32_board config.h 3CRY T B BMXXXXX_ XXX %€ X HE
sdefine BMD31MO90 WIRE (]
(1) UART: BMXXXXX SERIAL (0: Serial 1~4: Seriall~Serial4)
(2) SPI: BMXXXXX SPI (0: SPI 1~2: SPI1~SPI2)
(3) I’C: BMXXXXX WIRE (0: Wire 1~2: Wirel~Wire2)
HEHGEERE N ] R H e
(1) UART: BMXXXXX selSerial (uint32 t serial number)
(0: Serial 1~4: Seriall~Serial4)
(2) SPI: BMXXXXX selSPI(uint32_t spi_number)
(0: SPI 1~2: SPI1~SPI2)
(3) I*)C: BMXXXXX selWire(uint32 t wire number)
(0: Wire 1~2: Wirel~Wire2)

= Project: Project_53a367a

ht32f500c_01_it.c
BMG252201_1.c

BMD31M090_selStatus BMD31MOS0_selWire (uint32_t BMD31MOS0_CH); // Communication interface switch function
wvoid BMD31MOS0_Init(uint8_t i2c_addr, wint32_t i2c_clock): I/ Initialisation function

(1)] nt32_board_config h file
Initialise OLED module with Wiret interface (default)

BMD31M090_Init(0x3C, 400000);

[ ht32fsuexe 01 u'snamﬂ BMD31M090_selWire(0); Use the function to change the interface to Wire
O mzops BMD31M090_Init(0x3C, 400000); Initialise OLED module with Wire interface
L] HT32FS0000 01_DebugSt l \
0 amsis .
(4 MDK-ARM BMD31M090_selWire(1); Use the function to change the interface to Wire1
3 USED.Lib BMD31M090_drawString(0, 0, (u8")"Hello World!"); "Hello World!" displays on OLED module
W Library
{J Library
{Jd Retarget
[ Utilities BMD31M090_selWire(0); Use the function to change the interface to Wire
=L BMD31M090_¢ ing(0, 0, (u8") ) displays on OLED module
@ C3 Doc

JEH: X4 R E gBMXXXXX XXX
(fn: gBMXXXXX WIRE/gBMXXXXX SERIAL/gBMXXXXX_ SPI)
(1) B 5 1
gBMXXXXX XXX 2K ik % T ht32 board configh X 4 T 1
BMXXXXX XXX % & L Hul
(2) Va0
1 FH bR B0H R A8 42 R AR B g BMXXXXX XXX HIUHE
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WiEIEFiar

B AR 7 B LT TP R A 18 Bl BMXXXXXXX_HT32\XXXXXXX_porting
guide.txt XRYIFATHRAE
eg: BMD31MO090_porting_guide.txt
BMD31M030_HT32 — [=] BMD31M090_porting_guide

1. MR 7 R e HT32 JF R

(1) & 24 example_xxxxx\ ProjectConfig.ini X #4, 7£ DEVICE_NAME T ¥ /il
R MCU / JF R AR5

REM DEVICE WAME
REH
53a367a

2352 [——» eg: To port the program on the
HT32F52352 development board

(2) 1524 example xxxxx\ht32 board config.h SCAY, FSHIIARBLIEA(EF2 O 5] 5 &

|/* USE_HT32F52352_SK

7

|#1f defined(USE_HT32F52352_SK)
/* communication interfac
ine BMD31MO0S0_WIRE (0)
Module Setting

~ 0w SN

HTCFG_UARTM_CHO USERTO
HICFG_UARTMO_TX_GPIO_PORT a
HICFG_UARTMO_TX_GPIC_PIN
HICFG_UARTMO_RX GPIC_FORT
HICFG_UARTMO_RX_GPICO_PIN
HTCFG_UARTMO_TX_BUFFER_SIZE
ine HTCFG_UARTMO_RX BUFFER_SIZE 8
I Module Setting /
HICFG_SPI_CHO SPI0

HICFG_CHO_SCK_GPICO_PORT B

HICFG_CHO_SCK_GPIC_PIN 3

HTCFE CHO SEL_GPIO_PORT = €g: Add the HT32F52352 development

HTCFG_CHO_SEL_GPIO_PIN 2 board used communication interface
HTCFG_CHO_MGSI_GPIO_PORT

HTCFG_CHO_MCSI_GPIO PIN

HTCFG_CHO_MISC_GPIC_PORT
HTCFG_CHO_MISC GPIC PIN
ter Setting xf
HTCFG_I2CM _CHO 12C1

HTCFG_M0O_SCL_GPIO_PORT a

HICFG_MO_SCL_GPIO_PIN 0

HTCFG_MO_SDA_GPIO PORT a

HTCFG_MO_SDA_GPIO PIN 1

2. BRI ) HK MCU
(1) fi# )& Keil Driver “XXXXXX_HT32_V1.0.1.zip”
eg: BMD31MO090 Keil Driver
¢ BMD31M030_HT32V1.0.1

(2) F sre H T “.c” A “h” SRR IS MCU TR IR SO T
G) ¥ “.c” M “h” CREIRINBIRT R LR, SERGRATICE
(4) 1B 2T EAB U = BR A
[5] BMD31M080_porting_guide
Update 12C initial function
Update [2C mazter write function
modification :

statjc void setCommand(uintE%_t comnand)
atatic woid zetData(nint8_t command)

vk B R A R R IKE) SO (h /o) XA, RAEIR mainc SCRY, ik
main.c G N B —LLThEE (& D IALES, SERTRREEE ), WMARM P
TR, BHAON REHEERES,

B w e
bb
S &

pin settings.

Cowoe
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B84 FH %™ Keil Driver

2 R o A8 3 5 R T AR B 2 A, o 2 T R R B 2 A Keil
Driver. A4 DLz HGR R B U s (35 18 5UE , 7R 7E OLED B iy,
YR Gn ] [ B 224 Keil Driver. ZRE&IERNK

BME33M251

BMD31M090

Sl

e ;0% 1. 3RHL Keil Driver

FREU P ALY Keil Driver:
R Keil Driver
TR U A e BME33M251 BM25S2021 1 _HT32
OLED #£t BMD31M090 BMD31M090 HT32

o IR 2. HAANLE

# Keil Driver ¥ ) BMXXXXXXX HT32 H 3% i A HT32 F/W Library ¥

BestModules 33, SEREERCE

HT32_STD_5xxxx_FWLib_Vm.n.r_v.zip

application

Besthodules TS

example
library
project_template
utilities
_CreateProjectConfig
o JLIR 3. il

BM2552021_1_HT32
BMD31M0S0_HT32

ol elE, AR E TR, A DLk $E S ) Keil Driver [ —/Ma 4 H k&
o, X B PAE #] BMD31M090 HT32/example display 651 H KA SCA 5 .

(1) Z#] BMD31M090 HT32/example_display 741

(2) K Vup A RR SOV EL R A FK, Ul example display TemperatureAndHumidity

HT32_STD_Sx0o_FWLib_V1.12.1.7949 » BestModules > BMD31MOQ90_HT32

example_display

A

example_displayTemperatureAndHumidity

src
|-] BMD31MO090_porting_guide

| readme

% % % %

(3) %k 53a367a 1F2, FHHTHF (BT NSH “PufAl]” &AT)
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o IR 4. SN Keil Driver ] “BMXXXXXX.c” , “BMXXXXXX.h” #| T,

(1) K BM25S2021_1_HT32/scc H 3% & HJ BM25S2021_l.c/h #5 & il |
BMD31M090 HT32/src H 3% T

HT32_STD_Swoo _FWLIb_V1.12.1_7949 > BestModules > BMD31MOS0_HT32 > src »
Y utility

| Bitmap
* [ BM2552021 1
# 3 BM2552021 1
#  [J)BMD31M0%0
#  [J)BMD31M0%0

#VE: RO RE R 2 4 BMD31M090 HT32 i, Ff LA BMD31M090.
c /h BSARFHEFAM, RFEZEEMN BM25S2021_1.c /h £, #F27EH
' LARAE X P Keil Driver, TP Keil Driver B .c /.h F4EF I
.

o YR 5. UMM .o Y
(1) £ Keil IDE, A “HT32” , %% “Manage Project Items...”
(2) fE# A s “ Add Files...”
(3) fE 3 ) B 113 £ BMD31M090 HT32/sre H 3% 1) BM25S2021 1.c #%, /4
it “Add” J5, RAERE
@ FNERCERmEsE, sifi “OK” , BIR5ERE .c A4

Project L= ] mainc Manage Project ltems.
=% _Project: Project 533367a 25 | . PaoectTme | FolersExiensions | Books |
e Q) =l
Bi&E | #X Options for Target ‘HT32'... AR=F7 ‘Pm‘edT EEEEEE T ‘Gmw!
& Add Group...

b Manage Project items... |

Open Map File

| openmuidieg
3 (& Rebuild all target files -
@ £3 ¢ L& Build Target 7
= "1 Show Indude File Dependencies

\
= - 3T voil
3 Library e i
[ Retarget 41 voic Set as Curent Target
3 utilities 42 voic
43 voic

2 pee 44 voi [

@ HTI2 Stack Usage Analysis =

x
oltersExnions | Bools |
Proect Targes: 13X | #| & | Groups 32 ¢ s x[2[+ P gecmg [Lse 5] & @ckEs ]
B - BHER E)
utili 2024/8/21 % 09:11 EEE
s (@ s ross Cgm
/BMD31MO0S0 2024/8/14 £% 09:21 cEz
®.
ERZEN):  [BM2552021_1 Add
ERFEM: [CSourcefle (-9 - M
oK ol | my | ok | cama | wp |

BvE: BEONAVIE RS 218 BMD31M090 HT32 3ufil, FrbA BMD31MO090.c
RIS EHFAI, T ERIN BM25S2021 1.c iy, #RAEHE THE
{8 X P> Keil Driver, NP Keil Driver ] .c B4#ESZE R,

Rev. 1.10 9 2024-12-04
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) [
%éaﬁm AU N TG T AT IR A
E S
1. A A Y 7 A 48 ) BMD31M090 HT32 64, H BM25S2021 1.h

R4 B 7] BMD31M090.h —%¢, #57E BMD31M090_HT3/src, fi EA
A BB b BT,

2. A U TR S X P 4> Keil Driver, M Keil Driver ) .h #%
REEGM, LUFAERE TR
(1) st “Options for Target--+” Elfn

(2) B E LSRR “C/IC++”, Al “Include Paths” A “...”
7453

(3) 1L£# “New(Insert)” il —PMERAAHEfS, WWEEERAEHEA M “..7
P, PR AR BMXXXXXX.h REFT7E R H 3%

@) BN I W R G, A “OK” , %EE h B ARSI

Devie | Tt | Outot | Liing | Use | IOt || Aom | iker | Debug | Utties |
File Edt View Project Flash Debug Peripherals Tools SVCS Window Hel
e AR R = =
Nwaalso e lmnnnlEr g ) —
@mtﬁl&?'ut\h\wﬂ .araovm i |
Project 2 u main.c [ Longuage
=% Project: Project_53a367a s I™ Bxecuteonly Code. I™ Stict ANSIC Wamings: [Al Wamings
45 HT32 Optimization: [Level 2(02) = ™ Enum Container ahvays it I Thinb Mocs
= U ™ Optmizefor Tme ™ Plan Craris Sgned ™ o Ao ncudes
1 User — I Spit Load and Store Mikole 1™ ResdOny Poston ispendert I CsgMode
Q) main.c . . i3 r ™ GNU etensons
] ht32fSixex 01 it.c. - "3z board.
i e [T ]
[ BMp31MO00.c e "ht32_board s
@] fontTable.c e "EMD31M090.H e |l (©)
e "Bitmap.h"
13 izc master.c Corslr [o < Catortie §_EVAL D_FOL 5 02wt s secions 1 /1
[ Bmess2021_1c rivate function
ok ] com | o iy

older Setup 7 X older Setup 7 X
Setup Compiler Incuce Paths: EIEEara Selup Compier Inchude Path: (g W okiz<

iy

1) ey CHS S nlute
: N N\CMS‘S\\‘Hdni\Hmz;m\\ clude 2\ ibrary \Device \Holek \HT 32F Scoc Include:
AN \hbrary\HTSZF&m Drivering S NipanAHT 32 o Divers
L\ ibrany\HT32_USBD_Lbrany\ne: ey T2 USBD_Lbrary\inc:

A it

Nose

iy

_\ G

@[] o | Cof ] coent

HI% 7. 485 ht32 board config.h £4
BESCRY TG BT A 51, BAR TS S AR Keil Driver X R[5
Bl AR PBE A EEE O

IR BEAR B{EEO
BME33M251 I’C J#15 Wire $£1
BMD31M090 I’C i85 Wirel #1

.JH: ht32 board_config.h P4HC EE(E 4 41 F -

*/
/ USE_BM53A367A_DVB *f
i/ s
#define BM2552021_1 WIRE (0)
#define BMD31MOS0_WIRE (1)
/* BM2552021_1 Data Pin(One-wire communication) of
#define  BM2552021_1 DATAPIN GPIC STRCAT2 (P, c)
#define  BM2552021_1 DATAPIN GPIC_ID STRCAT2 (GPIO_P, c)
#define  BM2552021_1 DATAPIN AFIC_PIN STRCAT2 (AFIO_PIN ,  13)
#define  EM2552021_1 DATAPIN GPIC_PORT  STRCATZ (HT_GPIC, c)
#define  BM2552021_L1_DATAPIN_GPIC_PIN STRCAT2 (GPIO_PIN_,  13)

Rev. 1.10
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IR A ht32f5xxxx_01 it 4

I SR R I I S5 R B N A, DR G AR R P AN BB Y Keil Driver 1
ht32f5xxxx_01_it A4 P 2545 FH 211 o T R 55 ek 208 5 31—

extern vu32 BM2552021 1 SYSTICK DelayTime;
extern vu8 BM2552021 1 timeFlag;

extern vu32 BM2552021 1 timeCount;

void SysTick Handler (void)

{

if (BM2552021 1 SYSTICK DelayTime != 0)
{
BM2552021 1 SYSTICK DelayTime--;
}
if (BM2552021 1 timeFlag != 0)
{
BM2552021 1 timeCount ++;
if (BM2552021 1 timeCount == Oxffffffff)
{
BM2552021 1 timeFlag = 0;
BM2552021 1 timeCount = 0;
}

}

o JDIR 9. 4R S main.c 4
(1) 51 Ff# F 2% Keil Driver 1) .h £
Q)G SR WA S, AR 75 K18 X Keil Driver B2 SR ILDI E -
#include “BM2552021 1.h”
#include “BMD31M090.h"”
#include “Bitmap.h”
static void  Delay ms(vu32 count);
void displayFloatNum(uint8 t x, uint8 t row, float floatNum,
int decimalPlaces);
float humidity;
float temperature;
int main (void)

{

BM2552021 1 I2C Init(); // initialization BME33M251 Module
BMD31MO 90711’1it (BMD31MO09 OiDEVICEADDRO , BMD31M09 07CLOCK78PEED) ;
// initialization BMD31M090 Module

/* Display the initial interface */

BMD31M090 clearDisplay();

BMD31M090 drawPixel (86,50,BMD31M090 pixelColor WHITE)

BMD31M090 drawPixel (87,50,BMD31M090 pixelColor WHITE)

BMD31M090 drawPixel (85,51,BMD31M090 pixelColor WHITE)

BMD31M090 drawPixel (88,51,BMD31M090 pixelColor WHITE);

BMD31M090 drawPixel (85,52,BMD31M090 pixelColor WHITE)
( )
( )
( )

’

BMD31M090 drawPixel (88,52,BMD31M090 pixelColor WHITE
BMD31M090 drawPixel (86,53,BMD31M090 pixelColor WHITE
BMD31M090 drawPixel(87,53,BMD31M090 pixelColor WHITE
BMD31M090 display();

BMD31M090 drawString (85, 2, (u8*)"“%");

BMD31M090 drawString (93, 6, (u8*)“C”);
BMD31M090 setFont (FontTable 8X16); // Set Font Type:8X16
BMD31M090 drawString(5, 0, (u8*)“Humidity:”);

BMD31M090 drawString(5, 4, (u8*)“Temperature:”);

’

Rev. 1.10 1 2024-12-04



” BEST BMduino Keil Driver
BB T15E

while (1)
{
humidity = BM25S52021 1 readHumidity();

BMD31M090 drawNum (40, 2, humidity , 2);// display humidity on OLED
temperature = BM25S2021 1 readTemperature (false);
displayFloatNum (40, 6, temperature,1);// display temperature on OLED
__Delay ms(2000);

}

}

void displayFloatNum(uint8 t x, uint8 t row, float floatNum,

int decimalPlaces)

{

int decimalNum = 0;

int baseTemp = 1;

int decimalPlacesTemp = decimalPlaces;

while (decimalPlacesTemp != 0)

{

baseTemp *= 10;
decimalPlacesTemp--;

}

BMD31M090 drawNum(x, row, (uint32 t)floatNum,2);

BMD31M090 drawString (x+16, row, (u8*)™“.”);

decimalNum = (int) (floatNum * baseTemp) % baseTemp;

BMD31M090 drawNum(x+24,row, (uint32 t)decimalNum,decimalPlaces);
}
static void  Delay ms(vu32 count)
{

count = SystemCoreClock / 8000 * count;
while (count--);

}
() IBITHRER

Temperature:
w.a &

<
B
w
-
(%]
@
<
Q|
@
[=]
o
>
=)
z
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