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[ ZOZOFAN ]

e OAR HE A

VR EEYN 0TS

Arduino 1

ffF#2 N 55F Arduino 7 JE B (Shield)
DCMI#1H

J5 48 N AR Sk ph

8BIT FMC #:0

J7{##% N\ NandFlash #5445

ULPI DO

Ty BNk USB fibess (STM32H7431 345 M &
USB HS PHY)

LCD &0 1

J7fE#2\ 10.1inch LCD, 7inch LCD, 4.3inch LCD
LCD #1112

Jifii$E N 4.3inch LCD

SAM BEH

Ji B NS, 4 WMB960 f# 2%

ICSP 0O

Arduino ] ICSP #:1

SPI1/SPI2 #0

JifEREN SPI Kb, 11 FLASH AT45DBXX.
W25QXX. SD . MP3 b

JifiifE N AD. DA ik, [Ky SPI1 2H T AD. DA
ol

Ethernet M

J7fi$H2 N\ Ethernet 15t

1252 /1283 / 12C1 &1

JifEEEN 12S Bk, e AR s

USART1 0

L1 CP2102 USB &% 8 L1 1 [ ¥t UASRT
QUADSPI #1

VUl SPI I, 5 {EH NHAT flash Bidl,
W25QXX

SDMMC #0

J5fE4 N\ Micro SD ##8:, SDMMC #1185 SD
B3 A B SPI B2 1 %

USART3 #0

5PN RS232, RS485. USB TO 232 fiitess
CAN2 #0

J7{E4 N CAN itk

CAN1 1

J7 {84 N CAN ik

12C1/12C4 QO

FFEHEN 12C fidk, 40 1/O ¥ J@5 fr PCF8574.
EEPROM AT24CXX. 10 DOF IMU Sensor fit4%
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TR AME R, B R R T S Ak
B

[ AR ]

"5VDC"BR"USV"fit B T 56

PI %] 5VDC, %4 5VDC fitr

P)#es USV, 1 USART1 A USB £ 1H
ftH
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USB #4515

HF LED

FF 1O %t MR Bk R R I8 17 IR
B

[ SO NN S ST £/ N
WAKE UP 3%
] AR
rhne fig
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5 MRE
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1.2. A% 0B T8 T A

O]

163
| (CRED

mmm.s [~Rc]
CRCR 'gﬁidlﬂ

[ BAFEN ]

1. STM32H743IIT6
| ¥ Cortex-M7 32-bit RISC + JUEE FPU+ Chrom-ART [RITE N 23
M. R psp 4
TAESE: 400MHz, 856 DMIPS/2.14 DMIPS/MHz;
TAEHE: 1.62V-3.6V;
H %% LQFP176;
FAERIR: 2MB Flash, 864+192+4kB SRAM;
B 6xSPI, 4xUSART, 4xUART, 1xLPUART, 3xI2S, 4xI2C,
2xFDCAN, 1x QUAD-SPI, 1xDCMI, 4xSAl, 1xFMC, 2xSDMMC,
17xTIM , 5xLPTIM, 1xLTDC, 1xSPDIFRX, 1xHDMI-CEC, 1xSWPMI
1xUSB2.00TGFS, 1xUSB2.00TGHS (HJ#}E& ULPI £ 0f¥] USB HS PHY) ,
1 x 10/100 Ethernet MAC, 3xAD (16 /1) , 2xDA (1241) ;
PR TH:  IFITAG/SWD BOMER TR, 4% 1aP

2. 1C42516400) / 1S42516400)
1 Meg Bits x 16 Bits x 4 Banks (64-MBIT)f{] SDRAM

3. STMPS2151STR
USB HLJRE BSR4

4. AMS1117-3.3
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3.3V R A
[ FHBERMAFREN ]
5. 8M ¥R

6. 32.768K ShiR
AL E RTCAEA, BUA DARHE
7. HArig
8. VBUS LED
9. PWRLED
HIR TR AT
10. "5Vin"BR"USB"fft kI L
PI#3] usB, EFE USB fEH
PI#3] 5vin, %F% svin i
11. BOOT REHEE R
A& E BOOTO APRA (BOOTL D FEMMEA, EIAEEKEEZBIFHRE)
[ BOfA ]
12. JTAG/SWD [
XRFTHEHSAR
13. USB &M
fEAN Device: BiTE#EL, S5iHENL#T USB BEfE
fEN Host: BT L, U #% USB &
14. MCU 5[0
5/ vcc. GND BFF 1/0, HEESMEEATESR
[ BE&/FoRuiH ]
15. POWER JMP
VBAT i #5Bk4R: MEFRGtH, WHFTEAINRBEIRE
VREF iEBEBELR: a8 vee, WiTFAl E % X VREF+
16. OTG JMP
MRk {8 USB OTG/HOST
Wik : AW 1/0
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2. GlES

KEILMDK FA: 5.12 B{LA_E, STM32Cube fiA: 5.0 miLL L, STM32H7 [EfFFERA: 1.3.2

@ A% ST-ink V2

@ T #7x: JITAG/SWD

@ T HOMGIFAZME S OBT sscom5.13.1 KEFM, W HW CP2102 HH; USB
24N USART1 £:H, QnbGES A A M. A& O 1 & 2RO T
OTG_JMPt BIE .

@ BT sscom5.13.1 WEWF:

AR 115200

LAE /LA 8
{Z 167 1
BEgeAL None

ikt None

EfF: UTHARFETREEE FTEART SFRIESHE.

2.1. LED

T2 e i B

GPIO [t S5
@ fffFis:

¥ LED Mk (LCDIMP) 4.
@ HIESUR

LEDI~LEDA ARG pi5E

2.2.  KEY
FE 7 B

GPIO 7% N4 H S5
@ fHfER:

B LED, ST 228 IR AT 4258 OB 2k (KEY IMP) 47,
@ HIES5HR
¥R CTR CHIG#RAT A 428¢ LED 1 48K, AT LED 1 &5%.

2.3. EXTI

FEF U
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GPIO H TS5
@ T fFikd:

# LED, PhST4%8e T IREAT 123 (k2 (KEY IMP) £:4F
@ HAESIMR

N CTR (CLLIEATF D 428, LED 1 JTIREZE—K.

2.4. USART
e Ui ]

ARSLIG I = ANFRFF 2 50 B HAL HEC 0, ik, DMA =Fhgm iz,
@ iR

BT mini USB Z845% UARTL B2 LR RI M . 1% BRI\ %S USARTL, W@ UARTL
IMP &N HE USART #2111,

2.4.1. USART_Printf

T2 i B

AL HIR ) HAL R B g AR . 3658 X Printf BRI%
@ HIESIR

TR LA AL, B OBTF RIS R

UART Printf Example: retarget the C library printf function to the UART
welcome to www.waveshare.com !!!
welcome to www.waveshare.com !!!

welcome to www.waveshare.com !!!

welcome to www.waveshare.com !!!

2.4.2. USART_Interrupt

o FEFULH
ARFRF F SR HAL ST R dm AR AR R

o HBIESIR
NP EAL, I TR R A TR, TR IR SRR R TR
STM32H743I1T6)

****UART-Hyperterminal communication based on IT ****

Use the keyboard to enter character to send:

10

WiAs: v1.0.0, H#: 2019 45 H 30 H



S

OpenH7XXI-C i ) F . WAVESHARE ELECTRONICS

‘ STM32H74311T6

2.4.3. USART_DMA

® FEFULHA
AFER F KA HAL DMA [ ZmFEpes

o HESHR
NG S, ROBTERWT, FAREESERERMANTR (A
STM32H743I1T6)

**** UART-Hyperterminal communication based on DMA ****

STM32H74311T6

2.5. TIM

o T
SE I 2% S
® iR
¥4 LED (kLR #24T

2.5.1. Basic_TIM

o Y
AT FISRM HAL (5 28T P
o SIS
TRFFIELAL, EDL AT IS

2.5.2. PWM

® FEFULHA
JE N 285 PWM S5

o HESHR
TNEAEFIHEE AL, LEDL SEELEW AL, LED2 SEfER AL

2.6. 12C

o UL

WiAs: v1.0.0, H#: 2019 45 H 30 H
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I 12C PRI S NAF AR S A7

2.6.1. AT24CXX

o UM
@ 12¢ PREEE E2PROM _E (R EHE .
® fE{RIER:

$ZUI/ V2 LY

¥ AT24/FM24 Board HERFEF] 12¢4 I |,
o HESIH
THIETF G, FOMFSATHN R ER:

***************lzc Example*******************************

12C Write data
12C Read data

EEPROM 24C02 Read and Write Test OK

2.6.2. 10_DOF_IMU_Sensor (D)

o FHFUH
3B 12¢ GRS 1ICM-20948 1 BMP280 IR .
® TEFIERE

12
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# 2.6.2. 10_DOF_IMU_Sensor (D) Fibei23] 12c4 [ L.
o HESMAR
TR IR EN, B OMTSITHm SR

***************lzc Example*******************************

Sensor raw data [v0.9].
Motion sersor ICM-20948
BMP280 Init success
/ /
Roll: 10.59 Pitch: -12.82 Yaw: -157.38

Acceleration: X: -85 Y: 358 Z:16379
Gyroscope: X: -1 Y: 7 Z:-11
Magnetic: X: -78 Y:-159 Z:-328
Pressure: 1002.31 Altitude: 91.53

Temperature: 29.0

Roll, Pitch, Yaw Roll i/ (°) , Pitch Mifg (°) , Yaw fiif ()
Acceleration IGEFE (LSB, WA N g
Gyroscope P2 M (LSB, RJHLE N/
Magnetic I i T G)
Angle FlEM ), BIg L% Yaw Hiff.
Pressure SHEAE (hPa)
Altitude R AR (m)
Temperature WA CC)
2.7. FDCAN

WiAs: v1.0.0, H#: 2019 45 H 30 H
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o FEFULH
FDCAN JE/Z MR

2.7.1. Internal_LoopBack

o FFiuiH
PR EA [ A 0 X
o HIESIR
NP IR EAL, R OBT AT M EE

***************FDCNA Example*******************************

Internal_LoopBack : 1234567

2.7.2. Normal

o LY
P CAN BB IE U L
o R

KPS CAN BELHL il R Bk _E ) CANL A CAN2 $2 111 .
FAALFRER ZE B4 CAN HEH(CANL -> CANL, CANH -> CANH).
o HESMR

THRRF LG, B O E R

***************FDCNA Example*******************************

14
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CAN1->CAN2 : 1234567
CAN2->CAN1 : ABCDEFG

2.8. SPI

o FEFULH
JEIT SPI 2 M IKZ) W25QXX DataFlash Board

® ffiffiEd

Nuee W ] pue

e BND UCC
®lposim  FIT

Vo100 [FEAOLD

¥|ck ek —
n | = — _—
ES va

WP 102 "™
HOLD-103 I.-l250}0(

W25QXX DataFlash Boar fH3) sPi1 1 |

o HIESIR
NEREFIHEE AL, # PHTERR I N E R

***************spl Example*******************************

W25Qxxx ID is : OXEF 0x17
QSPI Erase Block ok
QSPI Write ok

QSPI Read ok

QSPI Read Data :
0x00 O0x01 0x02 0x03 O0x04...... OxFF

W25Q128FV QuadSPI Test OK

WiAs: v1.0.0, H#: 2019 45 H 30 H
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2.9. 12§

e FEFULHA
JEIE 125 P EEE) WM8960 Audio Baord &S ok
® RIS

% WMB8960 Audio Baord FRERZF] 125 $:11
FEHHLBE ] WM8960 Audio Baord -] EARPHONE 11,
o HESHR
NEFR IR E AL, SR AT DA B B R . B ETEN I M E R

***************lzs Example*******************************

WM8960 reset completed !!

WM89060_Init complete !!

2.10. QUADSPI

o FEFULH
3#id QuadSPI 3 11 IR% W25QXX DataFlash Board »
® ffRiER:

16
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el "

BND BND Uce
*lpos1m M e
?lo1.100 . P HOLD
*|CLK '

b e ]
e

o L

HP102 ™
J AoLD-0a W25QXX

W25QXX DataFlash Boar f&E42 5] QUADSPI 1 |

o BIESHR

R IFZE AL, SER R DA R R . S TR IR R R

***************Quadspl Example*******************************

SPI 1/0 Read Device ID : OXEF 0x17
Dual 1I/O Read Device ID : OXEF 0x17
Quad I/O Read Device ID : OXEF 0x17
Read JEDECID : OxEF 0x40 0x18

QSPI Erase Block ok
QSPI Write ok
QSPI Read ok

QSPI Read Data :
0x00 O0x01 O0x02 ... OxFD OxFE OxFF
W25Q128FV QuadSPI Test OK

2.11. ADC

o UM
ADC S5

17
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o fifffiddE

# Analog Test Board 34 N\ SPI1 (ADC+DAC) #:11.

2.11.1. ADC

o T
HAL JE ADC & 1) (1) g FE AR

o HESMR
NHREFIFGEA, A RAL e, B OSHTE R AD {5 B

sokkRkRxk ADC Example *** %% %%k
ADC Value : 0.00V
ADC Value : 0.37V
ADC Value : 1.12V
ADC Value : 3.29V

2.11.2. ADC_Interrupt

o Tl
HAL J£ ADC HIT ) gmFEme il o
o HESMR
TR RGN, AL, O FTEEEIM AD 5 R

*kskRkRxk ADC Example *** % %%k
ADCIN3 =135
ADCIN3 =172

18
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ADCIN3 =1.88
ADCIN3 =214
ADCIN3 =2.82
ADCIN3 =3.29
ADCIN3 =3.29

2.11.3. ADC_DMA

® FEFULEA
HAL FE ADC £ iliE R4 DMA &4
o HRIESMAR
THEFIIEEN, B OBFERINTER:

*kxkRkkx ADC Example ** %%k
ADC1IN3=2.757780 ADC1IN7=2.388679
ADC1IN3=2.757578  ADC1IN7=2.388679

2.12. DAC

o UM
DAC it th = f I S5
® HUFIERE

¥ Analog Test Board HiHtH: N\ SPI1 (ADC+DAC) #:11.
B PAS JEFE LED.
o ESMR

19
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THEARF AL E AL, T LAWTE] Analog Test Board MIWVA 75 &4 th, AT LA PAS A = ff
Wi, PAS ¥EHE LED W LUE R LED M218AE 5, TSRS

2.13. COMP

o UM
COMP LLHR 2% 526
® RIS

% PA4—-—-PBO
o BIESMR
NEHEFIEL, BT RNTER:

3k %k %k sk %k ok k k COMP Example 3k %k 3k %k %k ok k k
DAC1_Value =0.32V

DAC2_Value =0.73V

COMP OUTO

DAC1_Value = 1.45V
DAC2_Value =0.73V
COMP OUT 1

2.14. OPAMP

® FEFFULAH
OPAMP 1z B IBUK 4% SE I
® RIS

20
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% PA6-—--—PC4
o HRESHMR
TR LA, R OBTF R E R

3k %k 3k 3k 3k %k %k k OPAMP EXample 3k ok 3k 3k 3k %k k ok
DAC_Value =0.32V
ADC_Value = 0.64V

DAC_Value = 0.40V
ADC_Value = 0.80V

2.15. RNG

o FREFULH
RNG BEAL &S5
o HESHR
TR LA AL, OB R R E R

3% %k %k %k %k k %k k RNG Example % sk %k %k %k k %k k
Random 32bit Numbers : 0x4227F035 !!!
Random 32bit Numbers : 0x2665F092 !!!
Random 32bit Numbers : 0Ox43E81CE2 !!!

2.16. CRC

o FEFUH
CRC T ¥R TL AR I8 5L 6

21
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o HIESIR
TEREFIHEEA, S OITERITMER:

3k % %k %k %k %k k %k CRC Example 3k % 3k %k %k %k *k %k

CRC right value

2.17. RTC

o T
RTC S A 5256

o HIESMAR
NEARTFIREAL, S OBTFERNER:

3k 3k sk k %k %k k ok RTC Example 3k 3k sk sk sk sk k %k
2019/04/18
11:00:00

2019/04/18
11:00:01

2.18. FMC

o R
FMC RIE Al T2 1) 25 5256

2.18.1. NandFlash_FMC

o FEFULH
FMC 32HY NandFlash 5256
o TE{IER:

22
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NandFlash E Board (A)

—_—
8BIT| FMC

¥ NandFlash Board #3231 8BIT FMC 1 L.
o HIESHZR
THEAEFFEEA, SOBTFE RN ER:

HkREEREE EVC Example ****%Hxk
NandFlash Example

NandID O

Nand Flash ID = OxEC,0xF1,0x00,0x95 Type = K9F1G08UOB
NandID O

Written to the number of:

0x00 0x01 0x02 0x03 ........ Oxff

Read receive:

0x00 0x01 0x02 0x03 ........ Oxff

NandFlash Read Write success

2.18.2. SDRAM_FMC

o T ULH
FMC 12HL SDRAM SL56:
® iR
BN CEERER ORI .
o BEHUR
NEHEFIEEL, BOMTFEROTER:

3k % %k %k %k %k k %k FMC Example 3k % 3k %k %k %k k %k

23
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0x0 Ox1 0x2 0x3 0x4 .......... Oxfd Oxfe
SDRAM test success

2.19. LTDC

o FEFULH
LCD EIRs2i

2.19.1. 800X480

® ffffiEdE

WAVESHARE ELECTRONICS

1 A HE4T LCD 20 5 4.3inch Capacmve Touch LCD %4

] 'I|l
ol ]

OpenH7XXI-C

WYEEEE:

WAVESHARE ELECTRONICS

WA PAE A LeD HEZ 2 15 4.3inch Capacitive Touch LCD Z%EH%.

WiAs: v1.0.0, H#: 2019 45 H 30 H
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o HIESIR
NP L EAL, LCD BRI, G, By, B, 25k, S REFRERME R

3k % %k %k %k %k k %k LTDC Example 3k %k %k %k %k %k k k¥

WidthByte = 800, HeightByte = 480

2.19.2.1024X600

® ffiffiEd:

{EiEEEE

WAVESHARE ELECTRONICS

7inch Capacitive Touch LCD (F) 5 &R LCD HEZR#: D iEH: .
o HESIZR
FERETIHIEEAL, LCD Bonth e, wC, B, BA, 2%, FOMTFERUMMER:

3k % %k %k 3k %k k k% LTDC Example 3k %k 3k %k %k %k k k

WidthByte = 1024, HeightByte = 600

2.19.3. STemWin

o FruiHl
STemWin FHA]Z EFEH P SR AE AT
® R

25
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B AR 7806k S AS [8] i) 2 9 % 1) LCD, 800X480 N 4.3inch Capacitive Touch LCD.
1024X600 A 7inch Capacitive Touch LCD(F).
o HBIEHIR

LCD £ 7R STemWin [f] DEMO, 5-Fiik iz i B Fiii -

2.19.4.Touch

o FEFUH]
A BE
o BESIR
LCD 2 S AT IR AL S, &2 SCRF 5 mifilis

26
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2.20. SDMMC

® FEFULAH
SD R iAT A 5256
® fEfRIER:

)E'_il MicroSD Card

llt];—-,

Micro SD Storage Board 5 SDMMC % 17 4%

2.20.1. SDMMC

o EFULEA
SD R AT A S5
o HRIESMAR
THRF RGN, B OBFR R TER:

wkkxkHRxE SDVMC Example **+%*%%*
ManufacturerID: 0x3

OEM_ApplilD  :0x5344

OxAA OxAA OxAA .......... OxAA

SD reading and writing Successful

0x0 0x0 0x0 0xO0 ........... 0x0

SD Erase Successful

0x0 Ox1 O0x2 0x3...... Oxff

SD DMA reading and writing Successful

WiAs: v1.0.0, H#: 2019 45 H 30 H
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2.20.2.SDMMC_FATEFS

o Tt
SD K FatFs SCf & 40525

o HESMR
SIS HT R ORIE SD IEHE S REERM BT DUER RS, AReRE ks XMW+
THBRF G, B OBFRRINTER:

#HRxE* [atFs Example ***%*
mount sucess!!!
open file sucess!!!
write file sucess!!!
write Data : This is STM32 working with FatFs
close sucess!!!
open file sucess!!!
read sucess!!!
read Data : This is STM32 working with FatFs

close sucess!!!

FatFs is working well!!!

AT SEREPIE U EATTF 22— STM32cube. TXT, 4TJF 0] LLE £
This is STM32 working with FatFs

2.21. WDG

® R
WDG A& | 1415256

2.21.1. IWDG

o FEFUH
MSZE T (IWDG) L5

o HRIESHR
TEMEFPIHEEAL, ERTIMBA LN, BFSERET, #HBFRrnTER:

o %k %k %k % WDG Example %k %k ok %k %k k
o %k %k %k % WDG Example ok %k %k %k %k %k

o %k %k %k % WDG Example %k %k ok %k %k k

28
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%k 3k % %k %k WDG Example % 3k %k % %k k

FEOCH DURGE— N, BTV — I, RO R0 E 2 72, 2 A AR R

RSy =KV

2.21.2. WWDG

&Y 15 B
REE VAT (WWDG)SLL:
BESHL%R

TERREFIHEEAL, HE VB R, By RERaT, S HBFERm T EE:

% %k %k %k k %k WDG Example % %k %k %k k %k
www.waveshare.net !!!

www.waveshare.net !!!

www.waveshare.net !!!

2.22. SAl

TR U
SAl H 5 H & A s e
LS~

SAI1_SCK |

SAlL_FS |
SAI1_S0 |
SAI1_MCLK),

¥ WM8960 Audio Baord #H %3 SAI #:11.

(S TUIT L

U E M35 WM8960 Audio Baord [\l EARPHONE 11,

BIESHS

Spy -
LP o
LN =

TR LR AL, ST DA BT R . R O TEN WS R

3k %k %k sk %k k SAI Example 3k %k %k %k %k k.
WMB8960 reset completed !!
WM89060 _Init complete !!

WiAs: v1.0.0, H#: 2019 45 H 30 H
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WaveDatalength:1003324
DMA_MAX(Size/2): 65535
AudioRemSize = 436098
AudioRemSize:370563
AudioRemSize:305028
AudioRemSize:239493
AudioRemSize:173958
AudioRemSize:108423
AudioRemSize:42888
AudioRemSize:0

Data transmission to complete.

2.23. DCMI_OV2640

o R
DCMI BXEN 545 3k 0v2640 HATE .
® T{FIERE

OV2640 Camera Board i%#% DCMI 211,
o HIESMAR
FITFHEIRESC AT 1) Sofeware SCfFR,  HUHIAT —> camera test.EXE #2)7, fTIFELF, 17T
F.
NHEFIFEEAL, MR CTR shinth— ik, ERdEAL it B AN BE4% CTR.

30
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T =0EmE

20
BHE
£
gt
Bz

COME
115200
8

HO

1

wali i,

WAVESHARE ELECTRONICS

] | XifiR0 ||
[ 168 | FRER

WERA | R

BE | o
T
eriE: 0|
EH
mE: 0 J6s

BahéEil M ZRER
=t

2.24. ETH

TPt

DY NEhiERY

Hh DP83848 fi F 11451 /& DP83848 Ethernet Board
ot LAN8742 fi ] A5 HR 2 LAN8720 ETH Board

o fififfiks:
o Sn T

DP83848 Ethernet Board %+ ETH #:1

P2 S FJeH echotool.exe H il C AR Hak . FIFEBRIATF AR 1P 24 192.168.1.110, 411

Bp AL, 1HAE LWIP.c H MX_LWIP_Init B -H 1284,
2.24.1. LwIP_TCP_Echo_Client

31
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TP Ui

TCP [a] M 2% 7 i

BAESIR

N IHALENL, ERVGETE PCIP Mk main.h SCHEHE XHIAHE (BRIAH
192.168.1.206)

fE Windows 7 1, W&HEITUG > FrAREF > MHF >t &7 4HR.

7 Windows 10 1, 7478 Win > Windows PowerShell(%fiﬁ')
TEAT2ATHN, FN:

C:\echotool /p tcp /s

Horr:

- /ptep A TCP HHL (TCP #HSO

- /s NEERRSERRE (RS D

éﬂ%&gF User $, ??fjﬁﬁ 2it§%3??53 ik 55 45 A4 A [) 8 445 B (] M 5 25 i o

2.24.2. LwIP_TCP_Echo_Server

T PP Ui

TCP [l iR 55 45 -

BAESIR

NP IREAL, AT, B

C:\echotool IP_address /p tcp /r 7 /n 15 /t 2 /d Testing LwlIP TCP echo server
Hr:

- IP_address ASEBRAFH) 1P Hidik. BROAEWT, SRS 1P Hubk.
192.168.1.110

- [ptep AU (TCP IO

= fr DIl i 5% 2 R S Rzt R 1 Il AR g )

- /n MRS REHE (B, 15)

32
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-t NEESEEEE, BACAR (Bln, 2)
- /d AENEImRIERTEE  (Flan,  “Testing LwiP TCP echo server” )
V10 /D tep A2 T /w15 S 'd Testing LwIP TCP echo server

165. 1. 110

= QK

, Corrupted=d

2.24.3. LwIP_UDP_Echo_Client

o R
UDP [m] W] 5/ 3 o
o BRIEEIR
NHEFIHFILEL, EHGERE PCIP Mk mainh X E MR (BRIAH
192.168.1.206)
FER AT, B
C:\echotool /p udp /s
Hor:
- /pudp AHHX (UDP B0
= /s NEARL PSR (RS EEAD

2.24.4. LwIP_UDP_Echo_Server

o EFULH
UDP [m] Wil i} 55 % -
o R{EEIR
THEFIFZEL, fEaTHRR, A
C:\echotool IP_address /pudp/r7/17 /n15 /t2/d Testing LwIP udp echo

33

WiAs: v1.0.0, H#: 2019 45 H 30 H



OpenH7XXI-C Fi /7 Fift

o

- IP_address NSEZFRETFHI 1P Hidik. BRI, S HERS 1P Hubk.
192.168.1.110

- /p AP CUDP BHUD

= [r 3 lElue R 55 2 IR S aze R v 11 CTmlma) g 1)

= /1 NS R SEBRAS U IRl D

= /n AEWEEREEE (Flan, 15)

-t EREGERE, B8R (Flin, 2)

- /d AESRNEIm A ERTEE (B, “Testing LwIP UDP echo server” )

0 /pudp fr 7/ 7 /nilf, /d Testing LwIF udp echo

1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1

0, Laost=0

2.24.5. LwIP_HTTP_Server_Raw

o EFFY

34
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FFRARZ HTTP AR S5 28312, A LLERM T .
o HIESUZR
TEHREFIFEEN, ENEES BN LR P (BRI 192.168.1.110)

192.168.1.110

=7
STM32H7xx Webserver Demo
Based on the IWIP TCP/IP stack

T . T R R T
STM32H7 Series

The STM32H7xx devices are based on the high performance
ARM® Cortex®-M7 32-bit RISC core operating up to 400 MHz
frequency

Taking advantage of an L1 cache, STM32H7 devices deliver the
maximum theoretical performance of the Cortex-M7 core,
regardless if code is executed from embedded Flash or external
memory: 2010 CoreMark /856 DMIPS at 400 MHz Fcpu.

The STM32HT series unleashes the Cortex-M7 core:
 AXl and multi-AHB bus matrixes for interconnecting core, peripherals and memories
« 16 Kbytes +16 Kbytes of I-cache and D-cache
* Up to 2 Mbytes of embedded dual-bank Flash memory, with ECC and Read-While-Write capability

» A high-speed master direct memory access (MDMA) controller, two dual-port DMAs with FIFO and request router
capabilities for optimal peripheral management, and one additional DMA

» Chrom-ART acceleration for efficient 2D image copy and double-precision FPU are also part of the acceleration
features available in the device

= Peripheral speed independent from CPU speed (dual-clock support) allowing system clock changes without any
impact on peripheral operations

= Even more peripherals, such as four serial audio interfaces (SAI) with SPDIF output support, three full-duplex S
interfaces, a SPDIF input interface supporting four inputs, two USB OTG with dedicated power supply and Dual-mode
Quad-SP! interface, two FD-CAN controllers, a high-resolution timer, a TFT-LCD controller, a JPEG codec, two SDIO
interfaces and many other analog peripherals including three fast 14-bit ADCs, two comparators and two operational
amplifiers.

= 1 Mbyte of SRAM with a scattered architecture:

2.25. USB_FS

o Ui
USB % £ IR B 5256
® THMFIER:

aw
P2

dur g1o

FELAK USB 2846 N\ micro USB , #EAT USB FS L5675 B4 OTG IMP Bkkiz b, H3 UARTL Bk
28 4 NHRERIRT .
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2.25.1.USB FS DEVICE (CDC)

o T ULH
FS USB ML CDC SE46, FLBHS T A AR IR S B 1
o HESMR
N HIEEA, AERSEIELSE, HP “STMicroelectronics Virtual COM Port” . fift [k
JF2 2 THE H % Software | stsw.zip ISR F /5, AITLLRAE O, £ 0O LERMHENER,
B R AT 23 fE LCD B RIR.

http: /fwww. wavreshare net/
http: /fwww. waveshare net/
http: £ fwww. waveshare net/
http: /fwww. wareshare net,/
http: /fwww. waveshare net/
http: /fwww. wareshare net,/
http:,.-'r_.-'rwww. waveshare. net/
http: /fwww. wareshare net/
http:,.-'r_.-'rwww. waveshare. 1'uat,.-'r
http: /fwww. wareshare net/
http: /fwww. waveshare, net/
http: /fwww. wareshare net/
}'Lttp:,-':j:www. waves}'nare. net,-':

2.25.2.USB FS DEVICE (HID)

o Tl
FSUSB MWL HID S5, FL 4 I A AR il BUAe

o HESHR
NEHRFIIEEN, WA E R AES “USB AR, HRRAT R AT DL ]
CiN P ey 2

2.25.3.USB FS DEVICE (MSC)

o Ui
FS USB MAL MSC S5,  FRUIKURE T AR BRIR A9 U i

® A
LI USB £k AAZ 0 Mcro USB 11, # Micro SD Storage Board #5532 5] SDIO # 1
L. ¥ SD 423 Micro SD Storage Board fdifti

o HRIESIR
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TR IHEEAL, R E A AR S “USB KA RAAMERE” , RPN

R B .
U # (G
] 14.8 GB T1F, % 14.8 GB

v § ERSTEEEsE
¢ Intel(R) USE 3.0 A EEH=SIEE - 1.0 (Microsoft)
¢ USBE Composite Device
§ USE AEEFEEE
§ USB iBEERE(USE 2.0)

2.25.4.USB FS HOST (MSC)

o Ui
FSUSB ML MSC S25%, FFAMRAT LAR A u #if.
® T
OTG —¥if% U &%, P4h—Im 3 B0 Micro USB #11. i8I 7 inch 1024x600 LCD
3 4.3inch Capacitive Touch LCD (B/RAJBEATES)
o HESHR
NEARF LGN, EE u B TXT SCARNA DL A S H S
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2.25.5.USB FS HOST (HID)

FEFF UL
FSUSB EAL HID 5256, FF &R AT LRSI AR o
figi 15 B

OTG — ¥ Blbr, 57 4h i BA% O 1 Micro USB 411 . #4248 I 7 inch 1024x600 LCD
B 4.3inch Capacitive Touch LCD (B/RAJREATES)

BIESIAR

TNERET RGN, BARBAI R E A GBS ERE R, T bR B nt B4k 7 HEAR 21
o, MITARRISE,

2.25.6.USB FS HOST (DYNAMICSWITCH_STANDALONE)

FEFF I
FSUSB EAHL, FFRARAT LA u ZATR bR, B,
T 4415 B

OTG — ik U BLElE Wb, J4b—umd BZ 0 AR Micro USB #:H . HEHHE E 7inch
1024x600 LCD 5# 4.3inch Capacitive Touch LCD (E/RATREARTES)

BESIS

AR I AL, S U SR u B0 TXT SO, AR RSBl R S R A S IR
B, $% N RARZ R AR DR T AE AR AL, A TTAR [ SR
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2.26. USB_HS

SEIS TR USB FS 2548l USB3300 HEHuffi A ULPI #2101 .

2.26.1. USB HS Device (HID)

o Tl
HS USB MWL HID SE56, FLINCKETF A AR A BRAF -
® i
LN USB £ %1] USB3300 FEBRLfY OTG #21,
o HESUR
TEEFILEN, BERAETHS, HI CUSBRIANBRT , FHRRFF R AT DA i) b
BARFE 3.

2.26.2.USB HS Device (MSC)

o FEFULH
HS USB 4L MSC 55546,  FRBRKE T AR AIA u .

® T {FiEA
HURG USB £k #5251 USB3300 FHLK) OTG #% M. 4% Micro SD Storage Board FHt#23 SDIO 4% 11
I ¥ SD 423 Micro SD Storage Board $dif#i

o BESHR
BAEWSEHAS, WP “usB KEEMIE” , WINPT IEE IR Sh LA

39

WiAs: v1.0.0, H#: 2019 45 H 30 H



Wl [

OpenH7XXI-C i ) F WAVESHARE ELECTRONICS

2.27. FREERTOS

o FEFULHA
ARG R IE T STM32cubeMX B AL AT FreeRTOS #1E RGN BIFERF . ALK SH
1AEFE, SR EHAERE, B8, W, 55, W, @ asEsf.

o HESHR
4 LED MIBEZ: (LEDJMP) #5247, TFEERF 5 ATLAE 2 LED & A 4R,

2.28. uCOS Il

o FEFULHA

AR N T STM32cubeMX XA 2E i) HAL FEFR T #4518 ucos N #:4E R4 .
o HESMAR

# LED HIBkZ: (LEDIMP) $247, T#(EF 7] LU 2 LEDL WA
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