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TASK MONITOR | __STMBSP || File Library |
\ GDIC Driver | usBHOST/DE TOPPERS BASE
ST : VICE PLATFORM(STM)
Standard Driver [ USBGDIC | for M4/MO
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Application
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TASK MONITOR ||_STM Cube BSP || File Library |
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Driver Driver dma dma B2
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uart uart
Standard | i2c i2¢ CLCD/senser/eepr | #HFEfE 3
Driver om (Reference
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adc adc Joy stick
(qspi) qspi FLASH
rtc rte Clock #%5E
usb OTG usbo MSC/HID
F7 Depend Itdc/dsi GLCD
Driver tp B3
sdmme SD card Reference
audio/dfsdm System
gdic high driver Shield {&17 (Applicatio
api File fatfs fatfs FAT n Manual
middleware | System file libreary file library C language file Reference
stdio stdio stdio Manual)
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(Open USB usb meddle USB host/dev
source) STM-BSP GUI
library libjpeg(*1) JPEG
libmad(*1) MP3

*1 : api(posix A D72 V) — ARBIETIHE . N—Va 07 v FITERE

4 Device Driver {4k

N= R =T TN A RTANRNOHERRIZOWTREHEH Z1T 9. A PLATFORM Tl%, 3FEOT /A
A R A RZ#M4 2, Basic Driver & Standard Driver I STM32Fxxx & STM32Lxxx CTH:i@ 1l
¥eL 72 %, M7 Depend Driver X STM32Fxx CHAR— F T 5RO =2 T7THHDT /XA A KT AT
HD,

4.1 Basic Driver

411 8=

Basic Driver |, /~— R U = 7 ZHl#I 3 5 AR BT A ANEECTh 5, il X/ H 2268 FIE T3,
HIHE YRR EEIT, SoCIC L - TELELOEENMTON TV | FEAER 7 API TIIERTE 20
D%\, F7-. Basic Driver [ZEH:I KL =77 7 U nGHl#EIZITS L0, LD KT A 305
fEHBEHE & L TN 37— AN\, 2 Basic Driver (o> K A ANOIEOMH LiZ{TH 720, Basic
Driver I13/"— F U = 7 OEFEN K& W=, PLATFORM %50 SoC IZAR—7 4 > 73 5854, Bl
D API DFEIEL 2D,

TIMER & UART 1L, asp W —FR/VTHEH I TWD, AT asp I —FNVD KT A NEFHT
b, 724y D% Basic Driver & L CRL#i7 5,

412 F5141\—E
Basic Driver & L CHHETH KT A NI TFD4-DTH D,
(1) gpio HWHIORZ AN
(2) dma HAFIvT « AEY «TITEARTAN
(3) timer XA ~—RKJ7AN
(4) uart YUTIRTANR

4.1.3GPIO
GPIO (ZINHD T OZillild 25 K74 ThHD, GPIO FEVRELZANELITHAICREL., B
IR L CT =2 it P AL EITEFEZRARLZEICE Y B ou Py 7 L OF — 2 AT 5 HRE & FF
O, WREMIZIZHEM TH L0, BT A v X—2ADBEEHE, HIT— FRE., FHIAHL DXL,
KIHUEIZBEI L T SoC DRGHI LV | REAKRPEHLEHLTH Y | FFER LRI FIEZED Z L 38 L
A

4131 T—a44%
STM %t Cortex-M & D GPIO O AIHLIZ WS T — & L& RICHOW TR HET 5, GPIO o wIH{kIC
13# 4.1.3.1 ® GPIO_Init_t Bl A 45,

& | HH i i
1 mode uint32_t XNBROE L T A OREET— N
2 | pull uint32_t H 7 Pull-Up/Pull-Down 7% i€
3 | otype uint32_t H /1% 4 7 Open-drain/Push-Pull 3% &
4 speed uint32_t HAHAE— RETE
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5 | alternate

| uint32_t

| 7 s x— REE

# 4.1.8.1 GPIO Init_t %!

@  mode
F— R 7H A D GPIO E— FE2HET S
EES B A
GPIO_MODE_INPUT 0x00000000 GPIO A1 &E— K
GPIO_MODE_IT RISING 0x10110000 GPIO AJ) EXTI A2 H BN Y = v PEAI
GPIO_MODE_IT FALLING 0x10210000 GPIO AJJ EXTI 2 F 0 = v JE[AI
GPIO_MODE_IT RISING FALLING 0x10310000 GPIO A/ EXTI il v AT
GPIO_MODE_EVT RISING 0x10120000 GPIO AJj EXTI 326 EA3 0 = » 2 EVENT
GPIO_MODE_EVT FALLING 0x10220000 GPIO A /] EXTI 2 F Y = v EVENT
GPIO_MODE_EVT RISING_FALLING | 0x10320000 GPIO A7) EXTI iij— > ¥’ EVENT
GPIO_MODE_OUTPUT_PP 0x00000001 GPIO H/1&— K
GPIO_MODE_AF PP 0x00000002 TIIVHE F— N EVRRIE
GPIO_MODE_ANALOG 0x00000003 TS BRE
GPIO_MODE_ANALOG_AD 0x00000007 ADC 7 F 17 ¥ (STM32L4xx D7)

# 4.1.3.2 mode X EH

@ pull
pull (ZE 7 A U — RREDYE . Pull-Up/Pull-Down D 5% E 41T .
T i NE
GPIO_NOPULL 0x00000000 Pull-Up/Down & & & 1710720
GPIO_PULLUP 0x00000001 Pull-Up &
GPIO_PULLDOWN 0x00000002 Pull-Down % &

7% 4.1.3.3 pull X EfH

@ otype

otype [T WA 3 )E— RDOBA . Open-Drain/Push-Pull O3 E 1T 9

EF i A
GPIO_OTYPE_PP 0x00000000 Push-Pull &% &E
GPIO_OTYPE_OD 0x00000001 Open-Drain 5% &

# 4.1.3.4 otype X EfH

@ speed
speed [T T H A UBRHIIE— ROHE, HABRABEROREZITH ., HIEEEITT N1 A&
DN 8 5,
B & o
GPIO_SPEED_LOW 0x00000000 1K
GPIO_SPEED_MEDIUM 0x00000001 HH ]
GPIO_SPEED_FAST 0x00000002 B
GPIO_SPEED_HIGH 0x00000003 BiE

F 4.1.3.5 speed

® altanate

A EfE

%, &— K723 GPIO_MODE_AF_PP OHEOHAFhE 725,
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GPIO #WIHIERET D N7 A A LT ITRT,
B4 i EIE HERE ik
gpio_setup void uint32_t base base 7 KL Z & pin H 5 CTHIE | 7V ¥ % —
GPIO_Init_t *init | I 7=R— b ZHHUET 5, FDERET
uint32_t pin NA AV
DRI Kl
Babbd

AR 72 GPIO DT

# 4.1.3.6 GPIO &= ERI%K

4133 7O0—Fv—Fk
REDZ7a—F v — h&ELLFITRT,

GPIO setup

GPIO Init_t D #HA
bT—4%E

|

gpio_setup
DIFEUHL

mode,pull,otype,speed DX TE .
mode M7 ILAR—IERTE D5
& alternate DL EF1TD

Bl &L TGPIOEYET BT
—R(R—RFRLREEVE
) EMHAET—4(GPIO Init_t
ADRAVERET S

4.1.1.3.1 GPIO O E7vn—F ¥ — k

4.1.4DMA

DMA (X CPU il &, HEEAEY LT AL AE I A RV BT —HIERITOBETH D, TN
A RAERAFVBECTEEBIZT—HBIELEGES., —RX—=F 0 s 27 =T A =T « =T —NF AT
% —ANZ% <, Standard Driver TliZ DMA 2 L T\ 5,

DMA F 7 A /i w)H#

4141

T—a &
BE M IC DMA Init ¢ B, HI# %175 20lc >y K7 & LTHAT 5

DMA _Handle t Bl — >0 &2 F>, STM32F4xx / STMF7xx & STM32L4xx / STM32F0xx /
STM32L0xx CTII IP N 72 572, HERICE TOERNSH 5,

%% | HH A Hhe

1 Channel uint32_t DMA O F ¥ R /V& =

2 | Direction uint32_t A D5 7 7]

3 Periphlnc uint32_t NRYTZ2IGNA T YA hE—F

4 MemlInc uint32_t AEVA 7 VA NE—R

5 | PeriphDataAlignment | uint32_t XY T2 IGNDT =BT TA LA NEeRET D
6 | MemDataAlignment | uint32_t AERVDT =BT TA LA NEFET D
7 | Mode uint32_t HREE— NERIE

8 Priority uint32_t EIENAAER E

9 | FIFOMode uint32_t FIFO OF %), M504 E

10 | FIFOThreshold uint32_t FIFO DAL v ¥ ad—/)L REEE

11 | MemBurst uint32_t AE VO /N—Z FERIE

14




TOPPERS
| 12 [ PeriphBurst [uint32_t [ U 7= SO —R PR
# 4.1.4.1 DMA _Init_t #/(STM32F4xx/STM32F7xx)
*#75 | HH il Hne
1 | Request uint32_t V7T ANF ¥ RNVEE
2 Direction uint32_t Hr1k 7 1A
3 | Periphlnc uint32_t RV T 2IGN A7) A hE—R
4 MemlInc uint32_t AEVA T YA FNE—FR
5 | PeriphDataAlignment | uint32_t RY T2 ITNVNDT =BT TA LA NeEETD
6 | MemDataAlignment | uint32_t AERYVDT =BT TA LA NEBRET D
7 | Mode uint32_t R — NRE
8 | Priority uint32_t ESRNENT R E
# 4.1.4.2 DMA _Init_t %/(STM32F0xx/STM32L0xx/STM32L4xx)
(O  Channel
STMF4/F7 Tl 2->® DMA T# 8 2O F ¥ FABEHFRETH 5,
B i A
DMA_CHANNEL_O 0x00000000 T 3L 0
DMA_CHANNEL_1 0x02000000 T L1
DMA_CHANNEL_2 0x04000000 T L2
DMA_CHANNEL_3 0x06000000 F ¥ XL 3
DMA_CHANNEL 4 0x08000000 T v 4
DMA_CHANNEL_5 0x0A000000 F ¥ XI5
DMA_CHANNEL_6 0x0C000000 T ¥ R 6
DMA_CHANNEL_7 0x0E000000 i VA
% 4.1.4.3 Channel % EfH
®  Dirction
Dirction |37 — X Rk OFER] L 55 H M 2 ET D,
B fill A
DMA_PERIPH_TO MEMORY 0x00000000 AEYMDERY T 2T )L ~DELE
DMA_MEMORY_TO_PERIPH DMA_SxCR_DIR 0 | XY 7 =T /)b AE Y ~DHEE
DMA_MEMORY_TO_MEMORY DMA_SxCR DIR_ 1 | AFVUMND AE U ~DHLE
3 4.1.4.4 Direction % EfE
@ Periphlnc
RY 72 I NVEEERE, A7 ) AL ME— RERE,
TEFE il NE
DMA_PINC_ENABLE DMA_SxCR_PINC | RV 7 =T A7 U A NE— RNED
DMA_PINC_DISABLE 0x00000000 YT 2T NA T ) A hE— RIS
3% 4.1.4.5 Periphlnc #% E1fH
@ MemlInc
AFEVHRERFA 7 VA FE— R
B fitr NEE
DMA_MINC_ENABLE DMA_SxCR_MINC | AU A7 U X bE—RER
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DMA_MINC_DISABLE

| 0x00000000

| AEVA 7V Ay hE— NS

% 4.1.4.6 MemInc &% &l

(® PeriphDataAlignment

PeriphDataAlignment [3-XY 7 = 7 /WD T—XZ T T4 L A N ERET D,

EF i A
DMA_PDATAALIGN_BYTE 0x00000000 TIA LA I FRE
DMA_PDATAALIGN_HALFWORD DMA_SxCR_PSIZE 0 | 7 7 A L AL F 23 FRE
DMA_PDATAALIGN_WORD DMA_SxCR_PSIZE_1 | 7 9 A L AL M A, FRE

#% 4.1.4.7 PeriphDataAlignment i EfE

©® MemDataAlignment

MemDataAlignment [Z A EVHOT—HT T4 A FNaEET D,

T i N
DMA_MDATAALIGN_BYTE 0x00000000 TIA LA IS NEE
DMA_MDATAALIGN_HALFWORD DMA_SxCR_MSIZE O | 77 A4 A2 F 231 FNRE
DMA_MDATAALIGN_WORD DMA_SxCR_MSIZE_1 | 77 A4 A F4ANA MNRE

# 4.1.4.8 MemDataAlignment 3% &t

@ Mode

TNEF— NI VREEZT A ZADODAM N & UTHERT 25607 V2 32— MEZRET
%, &— F23 GPIO_MODE_AF_PP OH5DAHNE 725,

e 2
JE R

[

W

DMA_NORMAL

0x00000000

J—=)LE—FR

DMA_CIRCULAR

DMA_SxCR_CIRC

P—=Fa27—F—F

DMA_PFCTRL

DMA_SxCR_PFCTRL

NRY 725 7a—HETE— R

# 4.1.4.9 Mode 3

Priority
DMA O FEATEERE 21T 9

R i A
DMA_PRIORITY_LOW 0x00000000 AN
DMA_PRIORITY_MEDIUM DMA_SxCR_PL_0 A

DMA_PRIORITY_HIGH

DMA_SxCR_PL_1

A

DMA_PRIORITY_VERY_HIGH

DMA_SxCR_PL

FEFIT =

7% 4.1.4.10 Priority % & 1fi&

©® FIFOMode
DMA @ FIFO O A%, Wy ET 5,
EFR fiE N
DMA_FIFOMODE_DISABLE 0x00000000 DMA FIFO %)
DMA_FIFOMODE_ENABLE DMA_SxFCR_DMDIS | DMA FIFO &%)

# 4.1.4.11 FIFOmode & E{Hl

FIFOThreshold

FIFO DA LY ak—/)L RERET 5,

e
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DMA_FIFO_THRESHOLD_1QUARTERFULL | 0x00000000 1/4
DMA_FIFO_THRESHOLD _HALFFULL DMA_SxFCR_FTH 0 | 1/2
DMA_FIFO_THRESHOLD_3QUARTERSFULL | DMA_SxFCR_FTH_1 | 3/4
DMA_FIFO_THRESHOLD_FULL DMA_SxFCR_FTH 7 )V

# 4.1.4.12 FIFOthreshold % Ef&

@ MemBurst
AE VAl DMA /S— 2 NRIE
TE 7% B N
DMA_MBURST _SINGLE 0x00000000 TV
DMA_MBURST _INC4 DMA_SxCR_MBURST O | £ > 7 U A 4
DMA_MBURST_INCS8 DMA_SxCR_MBURST 1| A > 27U XA 8
DMA_MBURST INC16 DMA_SxCR_MBURST A7 UAN1L6

# 4.1.4.13 MemBurst % EfE

@ PeriphBurst
~Y 7 = F U DMA /S— A MR E

EF i A
DMA_PBURST_SINGLE 0x00000000 T
DMA_PBURST_INC4 DMA_SxCR_PBURST 0 | 127 U X 4
DMA_PBURST_INC8 DMA_SxCR_PBURST_1 | A 27 U X 18
DMA_PBURST_INC16 DMA_SxCR_PBURST A7 U AH16

%% 4.1.4.14 PeriphBurst % E1fH

F5 | HH A e
1 base uint32_t DMAARA N —Lbza paE—F7DX—RT RL-A
2 | Init DMA Init_t | DMA #J#{b1E &
3 | sdid uint32_t DMA A ) —A1ID
4 | xfercallback void *func A THED 22— LN 7 B
5 | xferhalfcallback void *func SR T IO 3 — L8 7 B H
6 xferm1callback void *func Meml fZi6H a2 — "o 7 8%
7 errorcallback void *func T T IR D o — LNy 7 B
8 ErrorCode uint32_t =7 —a— R
9 localdata void* o — B LRI A~D R A &
7% 4.1.4.15 DMA_Handle_t %!(STM32Fxx/STM32F 7xx
F5 | HH Gt} e
1 | base uint32_t DMA K— b D_—27 KL A (HERRE)
2 cbase uint32_t DMA F v RV DR—AT KL A
3 | Init DMA Init_t | DMA #1115
4 | chid uint32_t DMA ¥+ 3L ID (H#h%7E)
5 status uint32_t DMA A5 —H% &
6 | xfercallback void *func BRI T HF D = — L3 7 BES
7 | xferhalfcallback void *func | YRR TIRED 2 — LN 7 BRI
8 xferm1callback void *func Meml1 $izikH o —voN 7 BE%K
9 errorcallback void *func T T EREO a— L8y 7 B
10 | ErrorCode uint32_t =7—a—F
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| 11 |localdata

| void*

[ B — A~ DFA ¥

7% 4.1.4.16 DMA_Handle_t % (STM32L40xx/STM32F0xx/STM32L0xx)

D sdid/chid

STM32F4xx/STM32F7xx TiZ DMA A U —A ID Zfi 4 %, ZHOfEIZPIH LE: base LV B
FHRESNS, DMAR N —2ar ha—50D—4 o vy V&2 Thb,

R

i

A

DMA1STMO_SID

(V)

DMA1 STREAMO

DMA1STM1_SID

@

DMA1 STREAM1

DMA1STM2_SID

(2

DMA1 STREAM2

DMA1STM3_SID

3

DMA1 STREAMS3

DMA1STM4_SID

(4)

DMA1 STREAM4

DMA1STM5_SID

(6))

DMA1 STREAM5

DMA1STM6_SID

()

DMA1 STREAMS6

DMA1STM7_SID

)

DMA1 STREAM7

DMA2STMO_SID (8+0) DMA2 STREAMO
DMA2STM1_SID (8+1) DMA2 STREAM1
DMA2STM2_SID (8+2) DMA2 STREAM2
DMA2STM3_SID (8+3) DMA2 STREAM3
DMA2STM4_SID (8+4) DMA2 STREAM4
DMA2STM5_SID (8+5) DMA2 STREAM5
DMA2STM6_SID (8+6) DMA2 STREAM6
DMA2STM7_SID (8+7) DMA2 STREAM7

%% 4.1.4.17 sdid

A E fIE

STM32L4xx/STM32F0xx/STM32L0xx CTiZF ¥ /v ID #fEHT 5, Z DMEIIHIHLERE cbase X

D HEIRRE S LD,

E % fiE N
DMA1CH1_ID (0) DMA1 CHANNEL1
DMA1CH2_ID (1) DMA1 CHANNEL2
DMA1CH3_ID (2) DMA1 CHANNELS3
DMA1CH4 ID (3) DMA1 CHANNEL4
DMA1CH5_ID (4) DMA1 CHANNELS5
DMA1CH6_ID (5) DMA1 CHANNELS6
DMA1CH7 ID (6) DMA1 CHANNEL7
DMA2CH1_ID (7+0) DMA2 CHANNEL1
DMA2CH2_ID (7+1) DMA2 CHANNEL2
DMA2CH3_ID (7+2) DMA2 CHANNELS3
DMA2CH4 ID (7+3) DMA2 CHANNEL4
DMA2CH5_ID (7+4) DMA2 CHANNELS5
DMA2CH6_ID (7+5) DMA2 CHANNELSG
DMA2CH7_ID (7+6) DMA2 CHANNEL7

# 4.1.4.18 chid

@ xfercallback

DMA MemO HRiE#& THRED 21— /LN 7 BE%L

@3 xferhalfcallback
DMA MemO half 50584 T RFD 22— /b3 7 B35k

@ xferm1lcallback

DMA Mem1 half $505#& TR 22— b3 7 B35

AEH
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® errorcallback
DMA #rk— 7 —FARED 2 — LN 7 B%
® ErrorCode
DMA O J —IkhE
B it N
DMA_STATUS_BUSY 0x00000001 DMA BUSY jkrE
DMA_STATUS_READY_HMEMO 0x00000002 DMA MemO half #5588 T
DMA_STATUS_READY HMEM1 0x00000004 DMA Mem1 half #5588 T
DMA_STATUS_READY MEMO 0x00000008 DMA MemO & T
DMA_STATUS_READY_ERROR 0x00000100 DMA =5 —#&T
#* 4.1.4.19 ErrorCode 5% EfE
(@D localdata
EALD KT A P ABICREFRER R A > & fHIK
4.1.4.2 A8 —T 4 REH
DMA ZH#3 2 N7 A Bz L TITRT,
B% A4 Al 5% BEHE 5%
dma_init ER DMA_ Handler t *hdma | &2~V —2A DMA OFHEL A 4T
9, FIHME L LT DMA_Init_t
& base DR EZIT 9, ML,
MBS U Ca—uNy 7 B%
ERET D,
dma_deinit ER DMA_Handler_t *hdma | DMA % A fl iR REIC 29
dma_start ER DMA_Handler t *hdma | A FU—2A DMA ZAZ— &
uint32_t SrcAddr 5,
uint32_t DstAddr
uint32_t Length
dma_end ER DMA Handler t *hdma | 2~V —2A DMA ZfEILSHE 5,
dma_inthandler void DMA_Handler_t *hdma | A kU —2Xi DMA DOEAL N | asp DEAA
K= /Al S
—F D
a—T D

% 4.1.4.17 DMA #EE%

4.1.4.3 J2A—Fv¥— b

DMA WLFR T HIHIE & 53512450 B b, STM32 D4, DMA X2 >HESNTEY ., % DMA (I
8OFIT T HOOF ¥ FANE Y B THENTWD, DMA ZHT 272710282, YD DMA
DEDTF ¥ X NEFEHT 00T — IR O LTV D,

Mt 7o —F v — &K 4.1.4.3.1 1257, £, §#09 API Z T DMA AR Z R ET D,
EREo@EY, DMA2XF v /L 8=16 (F72157=14) OEALNKEAREL 725, EABANV KT
IXEAZY — A )L—F o (stream_dma_isr/channel dma_isr) # 45, ALY —E R )L—F
UMBERAZ N BT 20 B3 72912512502 sdid/chid 23R ET A2 MLE R H D, 1 RIC C SHEHIC L
LHEHET, BT —2 L TCDMANY RZZHELT, ZREHWTDMA OREEITH, N—A
7 KL Z & LT Stream DMA OD_X—27 KL Z2%ZF v kL., /> FFHA® DMA_Init_t O H Z % E
L7 &, dma_init BICCTHIMIERE 24T 9, 8D DMA 2 LW, N RTI~DORA U2 %

19
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514 & LT dma_deinit B# =2 — L TRY 7 = T V& RKE{ERBIZRE T,

1) BHAZOBREITHE APL 2 M3 5720, CEaRIZRETIER,

DMA#IHA1E

BAH Y —ERIL—FTEH|
ITROND F#HIAPIT S 7y s e
DMA%‘JS&J‘}‘%&E ?Z‘E%s glﬁl-sdldé:&i
NURTHEFRRITLTE
BICTHETS NURSHOAR—RFRLRE
DMADMHAZREE DMA_Init tD NBEHZET 5
175 —
dma_init B E THI MHE., EEDNVRST—4
%175 [TlocaldataZE I Z{R F
=1k

4.1.4.3.1 DMA f)#14k.

DMA #z5BAt60D 7 1 —F v — h %X 4.1.4.3.2 [Z”" T, DMA Oz FHRC= 7 — IS LB IA
DEFALNZTEIMENS, FDO-D, DMA Ny RIFIza—nA Ry 7 )L —F B EfEksHE ST
WD, FHAZIZ KD IREBER AL LGS, FIABY — 2 —F b a—n 3y 7 B O
SND, A=Ay VBTN LT +FEZ AV TDMA 2 LT\ D # A 712k L TIBRZ1T 9,
DMA #525B41% dma_start %A VT, U 7 =T F v 7 20t 5, DMA OfE R Ta—1x

v 7 BN G OB & T T H A7 I THLEK TR0 7 — 38 E 24 E LT, DMA 05 1EALEE dma_end
B a W4 5,
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I5—KF, ERiXfR T NURSHOI—)L/N\v B
Era—)L/ N\ HFERE. AR TR, TS5
BEHE ZAHFMDIA—ILNYIEND
dma_startBA# T Y—RETATAHR—av E8R
DMAD RA—h ERFHRELTDMARE—}
B =3 4 5 (S L/ Y
R A= fE 1% 4 iﬁ%;g;'cgz F a )b/\/’?i&iﬁ\bd)ﬁ%ﬂé
dma_endBI# T =
DMAMD{Z1E { DMAD .k

% 4.1.4.3.2 DMA #53%BR 1A

4.1.5TIMER
TIMER 13— 0 EH SN 25 A & A ~ —FLARLSMFFR R RE A FF > b D b & 5, 1 21X PWM
HOORED L S va vy 7ARICHOER SN D720, RKTA RO APLI Z#—35 Z L I13# L, RTOS
DYAT LA A ~—L L THEATIHEAIL. asp-1.9.3 I—F/VNIZEER R HDH7-0, Thas LT
HE72W, FIZA~—Dfle UTHEMEL, 25 THEATLIXA~Y—RIARNESRLTHEZW,

4.1.6 UART
UART HHOT /NA A RT AN F asp-1.9.2 THEREFDT A ARTANRNEFHLTWDHZD, 22T
EGAE APYANAN

4.2 Standard Driver

AL — R RTANTIERR—F (= R) OEHEICEY, RTIARNAPINT 777 NAZ
H—REROSTNWD RTANEFET, AL, NV 7 =7 VOEETIEREIL ST KT A4 N APL UL EOR
BREFOLONEL, N— RN =T ZHRKBICFIHT 2 DIRIEREA v ¥ —7 = A AT THREZAT 5 L5
N5,

42188
TOPPERS BASE PLATFORM & LT, AZ X —RKRIANELIZDIE, LFOT7TH5DOXY 7 =5
NTHbH, VTN A v Z—T oA ZATADRY 725 ThY | #Hktick ¥ —, LCD, GLCD., SD
card, *v NU—27 = R =7 EDOHLROHEHICHNOND, Hx DN— K77 O RTANL5]
& 22 GDIC R A NZHE LRITIER 5720,
O 12C
@ SPI
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® ADC
@ RTC
® USBOTG
® QSPI
@ USB
AR =R RTANT AR —FID ZHEL TN RTZEZRO B LA R E2HNTRY 7
= 7V EHIET DR E D,

4.2.212C

12C (7 A + A7 7 « —) (JEIEEOBERICT 4 U o T AP LT IRE# 72> U 7 L3R
ThbD, AA A= FRAR~ A, JFIERANAL—T7 L7 AL—T7 RLAZX—|IT—X Dk
AR EAT 9, AR/ B(EHE X 100kbit/sec DiEF E— K& 10kbit/sec DIKHEE— K13 H H 03, FEAR
PLb, E7213 BARUTORE THEEEAZITOHEHLEVN, AL —T77 RUAZ@EFIL7TE Y b TH DM,
WHELLTIOE Yy FOAL—77 RLALI@ERREL 2> TV 5,

I2C 1 SCL (Z7uvZ) & SDA (F—%) D2 o0 THEERITH . EOEIERH A HEEITZ D
2ODMEIAT DR E D, v AZRNFITHIEEZF > TRV RO vy 7 SCL (T~ A Z{fH
RIET D, (L, AL—7HITRHROLBVERGAEIL, AL —7] SCL{E5 % Low 2% & L TR HAREE
ZED, RMEEITHIHLER. BEMR7 ey 7iI2iabt T SDA LICTr—4EH5%2FE5, KEDOS8E
v M H TZEMN SDA % Low IZL7=HAIFACK & 7420, HHIOFEERHIENACK &72b, AL—7
7 KL A Toit O—#xH 78T — X lrEx X 4.2.2.1 IZRT,

AL=T 7 RLAD7bitOBSDAL=V)Fv—b

SCL 1-7 8 9 1-7 8 9 v /

MSB(&R E{IEvh) LSB(&RTHIEYH)
SDA‘\ / D7-D1 X DO >\ / \ D7-D1 >< Do >\ /

Y —— J . g J —
Start Condition Slave Address Write (0) ACK Write Data ACK Stop Condition

MR YA E  AL—THI

4221 AL —77 RL & Thit OF — & firxk

4221 T—a %
12C R A NFHIHHL ORI LT, #4.2.21.12%4.2212012Ca 7 (Fal— g ML
N RTELTH#K4.2.2.1.83D12C N> RIRI A,

&5 | HE A BRE
1 ClockSpeed uint32_t W57 v v 7 2 — R(bps)
2 | DutyCycle uint32_t TA—T AV A V7 IVIRE
3 | OwnAddressl uint32_t AL =TT RLA1T(AL—TDEHHDI)
4 | AddressingMode uint32_t 7 K L A% — K(7bit or 10bit)
5 | DualAddressMode uint32_t 2ODAL—TT RLAZFONDORTER L —T DS DIr)
6 | OwnAddress2 uint32_t AL —T T RLRA2(AL—T DFEDH)
7 GenealCallMode uint32_t XTI )a—)LE— NERE
8 NoStretchMode uint32_t J)—AA RN IFE— NRTE
9 | semid int WEHE~7+ID (O TE~74741L)
10 | smlock int PEML I 2~ 7 + ID(0 CHEMhHIE 72 L)

#4.2.2.1.1 STM32F4xx I2C 2> 7 4 F =2 L—3 3 VAl
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*5 | HE Gt} e
1 | Timing uint32_t WEZay 7 2 A I TRE
2 OwnAddress1 uint32_t AL —TT7 RL R 1AL —TOHEEDI)
3 | AddressingMode uint32_t 7 KL A% — F(7bit or 10bit)
4 | DualAddressMode uint32_t 2ODAL—TT RLAZEHEODNOBRTER L —T DA D)
5 | OwnAddress2 uint32_t AL —T7 RLR2(AL—TDOYH D)
6 GenealCallMode uint32_t VxR T )a—)LE— RRE
7 NoStretchMode uint32_t J—AA MLy — FRE
8 | semid int WEMAE~7+1ID (0 CE~7x72L)
9 | smlock int BEMHIEH &~ 7 + ID(0 CTHEfhHIE 72 L)
#4.2.2.1.2STM32F7xxI2C a7 ¥ =2 L —v g UM
FE | HHH Al BEHE
1 | Timing uint32_t WEIZay 7 2 A IV TRE
2 OwnAddress1 uint32_t AL —TT7 RLRA1(AL—TDOHEEDIH)
3 | AddressingMode uint32_t 7 K L A% — K(7bit or 10bit)
4 | DualAddressMode uint32_t 2ODAL—TT RLAZEHFODNOBRTER L —T DA D)
5 OwnAddress2Masks | uint32_t AL —TF T RLR2D~v AT H/E
6 OwnAddress2 uint32_t AL =TT RLA2(AL—TDEHAHDRH)
7 | GenealCallMode uint32_t TCrxT)a—E— RETE
8 NoStretchMode uint32_t ) —AA RNV IF— RRE
9 | semid int WEHE~741D (0 Ce~74721L)
10 | smlock int PEML A 2~ 7 + ID(0 CHEfthflE 72 L)

# 4.2.2.1.3 STM32F0xx/STM32L0xx/STML4xx I12C 22> 7 4 ¥ = L — g U

aryZaFal—rva AR SoCIC RV ETRR D, 70y 7 A — RORE % STM32F4xx Tl
ClockSpeed & DutyCycle TERET H A, STM32F7xx Tlid, N—A 7 0 v 7 b ONEETRET D
FIHVCEFEINTNWETDTH D, STM32F0xx/STM32L0xx/STML4xx TlX. OwnAddress2Mask #%
EPBMENTND,

semid [T~ 7 +BEHOE~Y 7 +F S, ErTRER L, ZOE~Y 7 +ITHEAL L KT A HOI
EHIEAT D720, RE
TEHE~ T+ BELAIEET D, PuORE CHMEIEZR L &b,

7 LO%E . WEEBENFEAET D, smlock 1F. N7 A SOPEAhHIEIZfE

FE | HHH Al BEHE

1 base uint32_t I2C X—ZX7 KL &

2 | Init 12C_Init_t RC=>7 4 Xalb—v gl

3 pBuffPtr uint8 t * WET —ZEIE~DRA &

4 XferSize uint16_t BE A MK

5 | XferCount volatile WIEFA A MK
uintl6_t

6 | writecallback void (*)() EEKTa—L Ny

7 | readcallback void (*)() ZERTa— Ny s

8 errorcallback void (*)() TT7—a— )Ny

9 12cid ID 12C &~"— ~ ID

10 | status volatile 12C R 7 A "OIREE
uint32_t

11 | ErrorCode volatile 2C=o7—a—F|
uint32_t

#4.2.2.1.412C 7~ K 7 AI(STM32F4xx/STM32F 7xx)
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FE | HE i) BHE
1 base uint32_t I2C R—A7 KL A
2 | Init 12C_Init_t 2C=>7 4 FXalb—va Al
3 pBuffPtr uint8_t * WET — X ~DRA o HF
4 XferOptions uint32_t WEA T3
5 | XferSize uint16_t WIE /31 MK
6 | XferCount volatile B~ MK
uintl6_t
7 | XferCount2 volatile WEE A N
uintl6_t
8 | AddrEventCount uint32_t ADDRA X b hHo &
9 | writecallback void (*)() EEKRTa—L Ny
10 | readcallback void (*)() ZEETa—n Ny
11 | listencallbak void (*)() LISTEN 22—/ w7 (AL —7HH)
12 | addrcallback void (*)() ADDR =2— /3y 7 (AL —7HH)
13 | errorcallback void (*)() TT—a— )Ny
14 | 12cid ID 12C &~"— ~ ID
15 | status volatile 12C KA RDiRke
uint32_t
16 | ErrorCode volatile R2C=o7—a—F|
uint32_t

7 4.2.2.1.512C > R 7 RI(STM32F0xx/STM32L0xx/STM32L4xx)

@O  DutyCycle

T a—7 4 Y%A 7 IVEE, (STM32F4xx D7)

FEFR i A
12C_DUTYCYCLE_2 0x00000000
I12C_DUTYCYCLE_16_9 12C_CCR_DUTY

# 4.2.2.1.6 DutyCycle % &

@  AddressingMode

2COT7 KLy Z « — K, STM32F4xx & STM32F7xx TIHEN T/ 5,

TE 3% fit(32f4xx) R
I12C_ADDRESSINGMODE_7BIT 0x00004000 Ty FE—F
I12C_ADDRESSINGMODE_10BIT 0x0000C000 10y hE—F

# 4.2.2.1.7 AddressingMode % EfE

3 DualAddressMode
F 2T LT RLAE— NRE,

STM32F4xx & STM32F746 TIIflEN %725,

e 2
JEFR

fitr (32f4xx) R

I12C_DUALADDRESS_DISABLE

0x00000000 F o TV — RIS

I12C_DUALADDRESS_ENABLE

I12C_OAR2_ENDUAL | 7 =7 /VE— FH%)

# 4.2.2.1.8 DualAddressMode % E1fH

@ GeneralCallMode
VXTI a—)LE— RFRIE,

STM32F4xx & STM32F746 CTIXfERNE A 5,
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7% it (32f4xx) RES
I12C_GENERALCALL_DISABLE 0x00000000 VXTI a—LE— NEL)

I2C_GENERALCALL_ENABLE I12C_CR1_ENGC TR T )La—)LE— REL)

# 4.2.2.1.9 GeneralCallMode 3% &

® NoStretchMode

J—AA Ly UE— FRE, STM32F4xx & STM32F746 CIXfEN 725,

% i NE

[2C_NOSTRETCH_DISABLE 0x00000000 J—AA KLy UE— NS

[2C_NOSTRETCH_ENABLE I12C_CR1_NOSTRETCH

J—AARNLyUE— RER

# 4.2.2.1.10 NoStretchMode 3% EAH

4222 A3 —JxA ALt
12C Z T2 RF A ABIEIILL FOiEY Th 5,

B4 #il 5% e ik
i2¢_init I12C_Handler* | ID portid BEAR—FID ®I2C XY 7 =)L
12C_Init_t *ii2¢ ZHIEME L., N RTA~DRA o HF
i
i2¢_deinit ER 12C_Handler* hi2c 12C %KM AREICRET
i2¢_slavewrite | ER I12C_Handler* hi2¢ AL —TF— ROT—XEE
uint8_t *pData
uintl6_t Size
i2¢_slaveread ER 12C_Handler* hi2¢c AL —TE— ROT—HXZE
uint8_t *pData
uintl6_t Size
i2c_memwrite ER I12C_Handler* hi2c VAL —F— NDT — X iEE,
uint16_t DevAddr MemAddSize # ¥ wizt+5 L7 R
uint16_t MemAddr L AE BTN
uintl6_t MemAddSize
uint8_t *pData
uint16_t Size
i2¢c_memread ER I12C_Handler* hi2c VAHA—F— RKDT — X %15,
uint16_t DevAddr MemAddSize #¥raicd+5E7 K
uint16_t MemAddr L ASEE TR
uintl6_t MemAddSize
uint8_t *pData
uintl6_t Size
i2¢_ev_handler | void 12C_Handler* hi2c 12C A X2 FEAFZ AN BT B
i2¢_er_handler | void 12C_Handler* hi2¢c 12C = 7 —%iAH 0 TR
i2¢_ev_isr void intptr_t exinf 12C A X NEAZY— B R L—F | F7/F4
Vg
12c_er_isr void intptr_t exinf 12C =7 —Zj ALY —E 2 )L—F > | F7/F4
i2¢_isr void intptr_t exinf 12C ElA A FO/LO

# 4.2.2.2.112C F7 A SB9%

4223 72A—Fx—
12C O EIL, 12c_init B ZE L THRF— FES LR ELIZa 7 4 Falb—v g
HERDORA &2 245 L ¥, BASE PLATFORM {4 285 Cld~ A2 & LTHEALET DT,
TAENHANY T 2TV EOBEITFIEICOWTRE L E T, RIS, 2O KT A X TIEELAL Z#H
LCT—HDEZEEITI, FTo. AX—F, A by 7, ACKLEIRY 7 = T VI TURELT 5 DT,

25



'0
TOPPERS
YALDYH AL =TT RUALEZETHT = Z BRSO RA o Z LIRS A XEf{ES D, AL
—T7OHRE, MEHETAL =TT FL 2%ty FLT, EXBEERTAY 77 OREEITI,
PLATFORM {32 L =772 % Z L3V E DN ETOTA L =7 ORIIITVERE A,
X 4.2.2.3.1 (IZHHULD 7 v —F ¥ — b ZI/R LE T, i2¢_init TG L2 12C 2 RT~DRA - F 1
Ltk 12C ORI 2,

12CH¥NHA1E

ITROND F#HIAPIT B AHH—E RIL—F U TH|
2CDARUL, IS AHEE. 5IHIC2CDR—F
—EAHERTE IDEERET S

y

VT —4L12C
NDR—RD%E5 | $E
L Ti2c initZFEUH
LAVRESADRA

VRERBT D L

FEEF—212C Init_tIZ/\ K
SHICaE—3hd-=-HBEEHE

HEICHERLMBT—4%%
ET D

X 4.2.2.3.1 IHHLZ v —F ¥ — |k

4 4.2.2.32 1~ AZ DT —ZFEOT7Tu—F v — b, K42233 1 CZEOTa—Fv— FERT,
572 5% i2c_memwrite, {5 72 5 1% i2c_memread B & FFOHH IR TV A XD EZENTZ D,
EZEORIEIL, BEORY MR TE 5, E_OK UADREVEOHGET T B E2{T-> T 7EE W,
NY T =2FME, T—FT7 RL2&F>H0 (EEPROM X° RTC 2 &) b0, EZfEnLx, 57
—HT RVADREEATHIMLEND D, ZDHAE. MemAddr T7 —4% 7 KL A, MemAddSize T7 —
AT RUADNA b A REfRET D, T—HT RLUADOREZITHO2WEATEL. MemAddrSize 2
1 LT, EfERE A RO,

[2CRY 72 I NVEKT SHIEWGEEIL 518 E LTI2C Y RT~DRA % 2 HE L Ti2¢c_deinit
RIS AZ PO, R 7 =T ey KT EREFARIEICRY £,

12C DEGAFITA N NEAZ L =T —ELABLRH YD | A X2 NELAZRIT 12C WE O T — 2 &EB I
EHEN, =7 —REFOLT T —EALNRELET, =7 —NEIL, N> K7D ErrorCode |Z7% E
S5, ErrorCode W ERDLGAIZTT —R LT, =7 —2NHAELTEAED ErrorCode DOfEIEFE
4.2.2.3.1 ® ErrorCode D NEIZRT,

E 5 {2 E
I12C_ERROR_NONE 0x00000000 TF—7L
I2C_ERROR_BERR 0x00000001 NAT T —
I2C_ERROR_ARLO 0x00000002 T—EF— a3y BA LT —
I12C_ERROR_AF 0x00000004 ACK 74/ b= —
I12C_ERROR_OVR 0x00000008 F—R—=F FE T H—F e =T —
I12C_ERROR_DMA 0x00000010 DMA #ik— 7 — (R5EEE)
I12C_ERROR_TIMEOUT 0x00000020 HRik X A LT 7 b (RIEE)
I12C_ERROR_SIZE 0x00000040 R A AT — (REEEE)

% 4.2.2.3.1 ErrorCode DINE
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EIET—3%EAEY EET—REAEYLIZAEY
LICAE %

l

AL—TFRLRET—HEE

i2c_memwrite B8 £ ADRAVBETA X BB
ISTT—5&(E BIEFT—ETFRLREHRELT
BE#a—IL

JE—UETIS—HIE

_OKLL4}
IS—H&T

X 4.2.2.3212C%fE7vn—F v — bk

12CZ1E

SHET—REAEY ZET—HMEEEATY LICA
LIcRER B9%

¢ L

AL—TFRLRET—54EH

i2c_memread B %KIZ ADRAVBES A X BB
TT—42%2E BIET—ETRLRERELT
B%a—IL

JE—UBETIS—HIE

_OKLL5}
IS—#T

X 4.2.2.3312C=%fg7ua—F¥—

4.2.3SPI
SPIIZ> VTN - R TxT)« f LB —T o ADOIET, 12C & FEEICNY 7 = T LB O@IE K

TH D, 12C NE#HTEH 400kbps TH D DI SPI X 1Mbps 205 20Mbps F CTrEiEAE A A[HETH
é FRCZETHERATLHE6. A—U v FREALTIIA—RR—F 2 - 2T —L o TCLEI»HANE
o SPLIZ4RDIEETHIEEZITH, AL —7 05 H 5854613, SS(Slave Select)Z LOW (2 L7 A L

—7:ﬂLfLm%ﬁ50%@tm\SShﬁixv—7®ﬁtH%%k&éoit\ﬂﬁﬁﬁ%ﬁﬁ
MISO & MOSI (X[FIFICT — X @ET 52D T, FRHIT — X KW ThN b L 72D,

O SCLK VA=R /A ez

@ MISO AL =T INbDT— 2155

@ MOSI T AEANSL DT —HEE

@ SS AL —7T DL T MEE
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4.2.3.1 SPI #§¢4

SCLK » SCLK
MOSI » MOSI
SPI MASTER MISO < miso SPI SLAVEI
SS1 » SS1
SS2,
» SCLK
» MOSI
MISO SPI SLAVE2
» SS2

TOPPERS

SPI &EI1X. 7ry s o (IELA), Z7uyZIldd 07 —FREZA I TICED 4oDF—
ROTF =42 « A IV THRERZRSNLTND,

AR 7 > F .
Ak 7 b
Al 7 > F .
Aifx> 7 b

O EF—FO0 : E/UVA,
@ T—F1:E/VVA,
@ T—F2 A/ VLVA,
@ E®—FKF3:H/ LA,

S 7 b
&7 v F

42321 bo Lt KHRE— RODEIWEX A 2 T HRT,

SS

“ L\

[

\

MOSI

o )|

MISO

fee |

4232 F—FO0., [E/VVA,

4231 T—43 {4k

(WA
(D D

Bims 7 bDZA I T

SPI R A /NIZHHHE O L LT, 5£4.2.31.1 £ £4.23120D8PI=2>7 4 Falb—v gAMLl
N RTELTHF4.28.1.3DSPL v RIBIAED,

%% | HH il HgHE
1 | Mode uint32_t SPI ¥~ A X — AL —TRE
2 | Direction uint32_t SPI #i53% 5 7]
3 | DataSize uint32_t SPI #5157 — X A X
4 | CLKPolarity uint32_t SPI #51% 7 1 7 OfRPE
5 | CLKPhase uint32_t SPI 7 v 7 /i 4H
6 NSS uint32_t SPI NSS
7 Prescaler uint32_t SPI 7 v v 7 455 B E
8 | SignBit uint32_t SPI MSB/LSB #7&
9 | TIMode uint32_t SPITI&£— K
10 | CRC uint32_t SPI CRC J{ A& E
11 | CRCPolynoial uint32_t SPI CRC £k E
12 | semid int HWEHE~7+1ID (0 TE~74721L)
13 | smlock int PEMfIE 2~ 7 4 TD(0 CHEMLHIE 72 L)

#* 4.2.3.1.1 STM32F4xx/STM32L.0xx SPIl =7 ¥ =2 L—3 3
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% | HA i BRE
1 | Mode uint32_t SPI v A X — AL —T&RE
2 | Direction uint32_t SPI #x1% 7 1A)
3 | DataSize uint32_t SPI 5k T — X A X
4 | CLKPolarity uint32_t SPI #5357 v v 7 Ok
5 | CLKPhase uint32_t SPI 7 v v 7 f\i4H
6 NSS uint32_t SPI NSS
7 | Prescaler uint32_t SPI 7 v v 7 53 JERRE
8 | SignBit uint32_t SPI MSB/LSB # &
9 | TIMode uint32_t SPITI &=— K
10 | CRC uint32_t SPI CRC AT
11 | CRCPolynoial uint32_t SPI CRC I E
12 | CRCLength uint32_t SPI CRC &
13 | semid int WEAE~7+1ID (0 CTE~7%7L)
14 | smlock int LI A~ 7 4 ID(0 CTHEFIE 72 L)
#* 4.2.3.1.2 STM32F7xx SPI =7 4 ¥ = L — g Al
%5 | HH Al B hE
1 | Mode uint32_t SPI v 2 X —A L —T7RE
2 Direction uint32_t SPI #i53% 5 7]
3 | DataSize uint32_t SPI #5157 — X A X
4 | CLKPolarity uint32_t SPI #51% 7 1 7 DOfRPE
5 | CLKPhase uint32_t SPI 7 v > 7 /i 4H
6 NSS uint32_t SPI NSS
7 Prescaler uint32_t SPI 7 v v 7 455 B E
8 | SignBit uint32_t SPI MSB/LSB ##7&
9 | TIMode uint32_t SPITI E— K
10 | CRC uint32_t SPI CRC A& E
11 | CRCPolynoial uint32_t SPI CRC £k E
12 | CRCLength uint32_t SPI CRC &
13 | NSSPMode uint32_t SPINSSP £— K
13 | semid int BEHE~7+1ID (0 TE~7472L)
14 | smlock int PEHIEH &~ 7 + IDO CTHEHIE 72 L)

# 4.2.3.1.3 STM32F0xx/STM32L4xx SPI = 7 4 ¥ =2 L —3 g A

ay 7 aF¥al—a M STM32F4xx & STM32F746 CTH T-#72 %5, STM32F746 @ 573 SPI
NRY T T IVZETOIENH 5,

semid [Tt~ 7+ BEHOE~Y 7 +F S, ErTHRERL, 20Ot~ 7+3EARE RT A4 HOR
ERICEHAT A0, RER LOLE, BEEENEAT S, smlock 1, KT A SOl H
THE~Y 7+ B EEIRETH, TooRE CHhEIER L L5,

#5 | HH 7 FEHE
1 base uint32_t SPI R— A7 KL A&
2 Init SPI Init_t SPIla 7 4 Fal— g A
3 pTxBuffPtr uint8_t * FEET —HFHEIBEA~DRA &
4 TxXferSize uint16_t PFEE A MR
5 | TxXferCount uint16_t BEFE A K
6 pRxBuffPtr uint8_t * ST — HFEI DR A &
7 RxXferSize uintl6_t ZAENA M
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8 | RxXferCount uint16_t AN MK
9 hdmatx DMA_Handle_t* | {5/ DMA N> K5
10 | hdmarx DMA_Handle_t* | Z{EH DMA /N> K5
11 | xmode SPI #zi%E— K
12 | status volatile SPI KT A RDiRHe

uint32_t
13 | ErrorCode volatile SPIl=~5—=a—F|

uint32_t

#4.2.3.1.4SPI > KA1
@O  Mode
SPI ®E— FiRiE,
TE il A

SPI_MODE_SLAVE

0x00000000

AL —7EF— K

SPI_MODE_MASTER

SPI_CR1_MSTR|SPI_CR1_SSI

VAH —F— R

7 4.2.3.1.5 Mode

@ Direction

SPIL @5 G AR EDE— K

B H

e

AxX Lo

FEFR

i

A

SPI_DIRECTION_2LINES

0x00000000

274 F—FR

SPI_DIRECTION_2LINES_RXONLY

SPI_CR1_RXONLY

254 ZIED R

SPI_DIRECTION_1LINE

SPI_CR1_BIDIMODE

himE—Fk

# 4.2.3.1.6 Direction 5% EfE

® DataSize
SPI 5 — X #akty A X, STM32F4xx & STM32F746 Ci%ElN R 5,

E % fE(STM32F4xx) HE
SPI_DATASIZE_8BIT 0x00000000 FT—HYP AL X8 I
SPI_DATASIZE_16BIT SPI_CR1_DFF F—EZY AL X1 6EY K

#* 4.2.3.1.7 Direction 3% EfH
@ CLKPolarity
SPI #5157 v v 7 fRiEE#,

TE 7% B N
SPI_POLARITY_LOW 0x00000000 it LOW
SPI_POLARITY_HIGH SPI_CR1_CPOL M HIGH

% 4.2.3.1.8 CLKPolarity &% & &
® CLKPhase
SPI #5157 v v 7 (AR EF,

TEF% B N
SPI_PHASE_1EDGE 0x00000000 At 7 v F
SPI_PHASE_2EDGE SPI_CR1_CPHA ®’ix7 v F

7 4.2.3.1.9 CLKPhase % EfH
® NSS
SPI NSS &3,

TE 7% B N
SPI_NSS_SOFT SPI_CR1_SSM
SPI_NSS_HARD INPUT 0x00000000
SPI_NSS HARD OUTPUT 0x00040000

# 4.2.3.1.10 NSS # & 1E
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(@ Prescaler
SPI 7 v v 7 43 8 beak BAE,

TE 7% i N
SPI BAUDRATEPRESCALER_2 0x00000000 2 4y)H
SPI_BAUDRATEPRESCALER_4 0x00000008 4 73
SPI_BAUDRATEPRESCALER_8 0x00000010 8 43
SPI_BAUDRATEPRESCALER_16 | 0x00000018 16 47 )&
SPI_BAUDRATEPRESCALER_32 | 0x00000020 32 7y J&

SPI_ BAUDRATEPRESCALER 64 | 0x00000028 64 5y JE
SPI_BAUDRATEPRESCALER_128 | 0x00000030 128 45 )&
SPI_BAUDRATEPRESCALER_256 | 0x00000038 256 43 JH
% 4.2.3.1.11 Prescaler % EfE
SignBit
SPI 5 —# MSB/LSB % EfH,

TE 7% i N
SPI_DATA_MSB 0x00000000 5% — 4% MSB
SPI_DATA_LSB SPI_CR1_LSBFIRST fint7 —# LSB

# 4.2.3.1.12 SignBit & E il
© TIMode
SPI NSS &£,

TE 7% B N
SPI_TIMODE_DISABLE 0x00000000 TT &— NIEZ)
SPI_TIMODE_ENABLE SPI_CR2_FRF TI &— REZ)

% 4.2.3.1.13 TIMode % EfH
CRC
SPI H#) CRC & E,

TE 7% i N
SPI_CRC_DISABLE 0x00000000 H#) CRC &%)
SPI_CRC_ENABLE SPI_CR1_CRCEN H &) CRC H%)

# 4.2.3.1.14 CRC & E1MH
@ CRCLength
SPI CRC E##iE. STM32F746 @ 7,

E % B N
SPI_CRC_LENGTH_DATASIZE | 0x00000000 F—H YA X LAk
SPI_CRC_LENGTH_8BIT 0x00000001 8t vk
SPI_CRC_LENGTH_16BIT 0x00000002 16 v k

7 4.2.3.1.15 CRCLength & &1l

4232 A3 —TJxA Rtk
SPIL Z T2 R A ABIIZLL F D@D Th 5, SS OHREIL. GPIO %1 - THIAHIE L 72T i
57,

B4 i 513 HEaE ik
spi_init SPI_Handler* | ID portid HBER—KFID ®SPI XY 771
SPT_Tnit, t *spii BMHE L. o BT ~DFA
i
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spi_deinit ER SPI_Handler* hspi SPI % KA FRABIC RS
spi_transmit ER SPI_Handler* hspi SPI EE#1T 9

uint8_t *pdata

uint16_t length
spi_receive ER SPI_Handler* hspi SPI Z{E%#1T9

uint8_t *pdata

uint16_t length
spi_transrecv ER SPI_Handler* hspi SPI i:%2{E%#1T 9

uint8_t *ptxData

uint8_t *prxData

uint16_t length
spi_wait ER SPI_Handler* hspi SPI XD THRHEIT O
spi_handler void SPI_Handler* hspi SPI EiAAH N> KT B
spi_isr void intptr_t exinf SPI £\ AH Y — B R )L—F

# 4.2.3.2.1 SPI F 7 A SE%k

4233 Z2A0—Fv¥—Fk

SPI RT7A/N\E, TEZEL S DMA T2 X OICEREILTCWET, AL—7DREIEH Y £
A, SPI OWIHAREIL, spi_init B ZHE L CHRFA— FEFEUHERE Lz 7 s F 2L —v
I UHEERDORA U ERELET, XV 72 IR EDOHR, EEFEOH, EZENHY . TNE
DORAEBIE A HE L CWE T, ERIZIZ & A EDOSE  spi_transsrev TT X TOEEZTTZ £9,V1.1.0
TIHEIE DK TR D HIC spi_wait BEA MO LEABN TR TRHHLELERH D £9, V1.2.0 LIET
Tz 3o A4 »F SPI_WAIT_TIME |2 0 2 #8 2. 5 E0fifi 2 5% &£ 7 4U13. spi_transrev N CHzix length
X SPI_WAIT TIME(ms) ® 15 H % E417 L, spiwait B AZ2HFEH T 2L EITH D 8 A,
SPI_WAIT_TIME #/E#% L7eWGa. £330 2% E LEHAIE VLL.0 L REOHAEE 700 £7,

VU TIVEEEITOGE. RBEORY 7 =700 SS{EE % LOW IZHIET 2 0 E RN H Y £9°, SSIE
B O#EMEIT GPIO % EEHIE L £,

4.2.3.3.1 12 SPI 0¥t 7 v —F v — R & 5t# L £ 7, SPI #liAZ, DMA EliAZ, @5 & PEt]
AT~ 7+ O API Z AW TEEH L ET, SSHA— FOFEHIX SPI RT A4 XTI bW, &
BOAL—T NS H5E, £, AL—7HKTSSEEZERLTWHHE, SSA— ko GPIO #1#i
{LALER 24T D72 T UL 72 720,

SPI#H{E

BAHY—E R IL—FTE

ITRON®D §&HIAPIT
SPID EAHE&E

AHEE. BIBIZSPIDAR—K
IDEEET S

X Z{EDMADEIA
HEREETD

l

SSIR—h D GPIOE%

DMAIEZ® D/ \> RSID%5]
BTHETD

SSIR—MESPIRYTTTILE
IR ERIZH 5=, BAT

E

l

VLT —2ESPI
NDR—KD%5| ¥ &

GPIOH AR EZEITHEITAIL
TRBIELN

WL T—4SPLInit tIX/\o R

SHITOE—Eh3-HEBE

L TspiLinitZFEUH
LNAYESADRA
VRERMIRT S

HEICHERLDPT—5EH
€YD

DMA®D % 7€ [Espi_init A TITS

4.2.3.3.1 SPI9JHHEL 7 o —F v — b
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4.2.3.3.2 12 SPI O%EZFEO7ua—F ¥y — baitd#i LE T, HEOA L —T OXIEET 2 LA,
SS OFEEEITORTNIE B, BEZEOREX, MEOHDAL —TRZEFOHDAL—T Th
> T%, spi_tranrecv B CRELZRHTE 5, EEOHLDAL—T TCZOBRKEEHA LGS, <G
F—H L LTOxFF RN ZESIN. ZEOLROAL—T T, ZOMKERA LSS, REMNALEIN
L, AL—TITIEZE LR,

EZEOSGA, BELERML CZET — P2 EHEkictE Y I, BBERFHIT spl_wait BIEIZ T
19, RN E_LOK UAMIT T —NHAEL T\ D, =T —O5EHiX SPI ~> K F @ ErrorCode (2t
v hEh b,

EF% I8 A
SPI_ERROR_NONE 0x00000000 IRl
SPI_ERROR_MODF 0x00000001 E— N7 40 MHE
SPI_ERROR_CRC 0x00000002 CRCx7—
SPI_ERROR_OVR 0x00000004 F—nN=T 77—
SPI_ERROR_FRE 0x00000008 TJlL—Ah+xT—
SPI_ERROR_DMA 0x00000010 DMA ikt T 7 —
SPI_ERROR_TIMEOUT 0x00000020 AT —MEFESIA LT U

% 4.2.3.3.1 ErrorCode DINE
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SPLESZ{E

EZEREEATY
LICHERLEET
—A%& vk

l

SSR—+%
LOWERTE

l

spi_transrecvE £
FEUH L TERiE R 2

—k

l

spi_waitBIEFFE U H
LCEER THS

l

SSIR—+%
HIGHE% &

TOPPERS

| BEEBORR. RIET—

FERTE

VE—fETIS—HIE

4 4.2.8.8.2 SPI %5 7 o —F v — |k

4.2.4ADC

ADC(TFm 2z - F—=% arvthu—=I)NX, TIRIANT—FE2T XN« TR |IEHBTDH KT

1 RTh B,

4241 T—a %
ADC FIA NZWHEHOR L LT, 42411 DADC a7 4FXal—a e A~ KT
L LT# 4.24.1.4 ® ADC v R ZE>, ADC OFEHR. F ¥ 2 /VOREMHICE 4.2.4.1.2 D ADC

FypEEME, LTLD
Ua v F Ry s MRD B,

U

EDOMLED/2WNADC VA v T Ry VEREDTHDFK 4.2.4.1.3 ® ADC

#75 | HH i Héae
1 | ClockPrescaler uint32_t ADC 7 v v 7 7Y 2/ —ZfE (% ADC (T 3iH (i)
2 | Resolution uint32_t ADCOUV YV Y a— g
3 | DataAlign uint32_t ADCH#RT — 52T 74 VRIE
4 ScanConvMode uint32_t ADC Axy oo N"—T g F—FK
5 | EOCSelection uint32_t ADC EOC #&#E
6 | ContinuousConvMode uint32_t ADC fikfet— K
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7 DMAContinuousRequests | uint32_t ADC-DMA £=— K
8 | NumConversion uint32_t ADC o —T g UK
9 DiscontinuousConvMode | uint32_t ADC FEfkfeE— N
10 | NumDiscConversion uint32_t ADC FEfkf 2 #akk
11 | ExternalTrigConv uint32_t ADC A5 N Y TEE
12 | ExternalTrigConvEdge uint32_t ADC AN RN Y Hw VERIE
F42411ADC a7 X2 — g A
FE | WA A HEhE
1 Channel uint32_t ADC F v v 2V %HE &
2 | Rank uint32_t ADC 7 > 7 % 5(1-16)
3 | SamplingTime uint32_t ADC > 7Y > IR
4 | GpioBase uint32_t ADC-GPIO X— AT RL- &
5 | GpioPin uint32_t ADC-GPIO v %5
# 4.2.4.1.2ADC F v VR ER
F5 | A i) HEHE
1 | WatchdogMode uint32_t ADCTFual vt vF Ky 7E—R
2 | HighThreshold uint32_t ADC A L v ¥ = R—/b K EFRAE
3 | LowThreshold uint32_t ADC AL vy ¥ ad—/L KRl
4 | Channel uint32_t ADC *H&T ¥ r NV FE
5 | ITMode uint32_t ADC 7T a7 v+ vF Ky 7 EIARGKE
#4.241.2ADC U+ v F Ny 7 ER
#75 | HA il Hne
1 base uint32_t ADCRY 727 )LDO_R—AT KL A
2 | Init ADC_Init_t ADC LR E/ T A —H
3 NumCurrentConversionRank | volatile uint32_t | = X—Y g by &
4 | hdmarx DMA_Handle_t* | SPI 51§ DMA ®/~> K
5 | xfercallback void (*)() HRESE TIRF 2 — L3 7 BER
6 | xferhalfcallback void (*)() N THREFAERED a— LNy 7 BREL
7 | outofwincallback void (*)0) ADC U+ v T Ry 7 Da— "y 7 B
8 | errorcallback void (*)0 ADC =7 —34ERFD 2 — LNy 7 B
9 | status volatile uint32_t | ADC DJRHE
10 | ErrorCode volatile uint32_t | ADC =7 —=a— K

#4.2.4.1.4ADC N> R

@ ClockPrescaler
ADC 7 v v 7 53 JERE,

TE 7% B N
ADC_CLOCK_SYNC_PCLK _DIV2 | 0x00000000 2 43 A
ADC_CLOCK_SYNC_PCLK_DIV4 | ADC_CCR_ADCPRE_O 4 438
ADC_CLOCK_SYNC_PCLK_DIVé6 | ADC_CCR_ADCPRE_1 6 43 )E]
ADC_CLOCK_SYNC_PCLK DIV8 | ADC_CCR_ADCPRE 8 4y

% 4.2.4.1.5 ClockPrescaler 5% EfE
@ Resolution
ADC VY Va—vay (BT —20ry M) &iE,

T filf A
ADC_RESOLUTION_12B 0x00000000 12bit
ADC_RESOLUTION_10B ADC_CR1_RES 0 10bit
ADC_RESOLUTION_8B ADC_CR1_RES 1 8bit
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| ADC_RESOLUTION_6B | ADC_CR1_RES | 6bit
3 4.2.4.1.6 Resolution 7% EfH
@ DataAlign
ADC BHaT — X OFFE, Kt & & iE,

BT fi A
ADC_DATAALIGN_RIGHT 0x00000000
ADC_DATAALIGN_LEFT ADC_CR2_ALIGN

# 4.2.4.1.7 DataAlign % &1l
@ ScanConvMode
ADC A% v »E— R IE,

B i A
ADC_SCANMODE_DISABLE 0x00000000 )
ADC_SCANMODE_ENABLE ADC_CR1_SCAN B

#* 4.2.4.1.8 ScanConvMode % EAH
® EOCSelection
ADC EOC v—/7 v A& — FRiE,

TE 7% fiE N
ADC_EOC_SEQ_DISABLE 0x00000000 i)
ADC_EOC_SEQ_ENABLE ADC_CR2_EOCS Hxh

# 4.2.4.1.9 EOCSelection 7% &1
® ContinuousConvMode
ADC ket — REXIE,

ETE B A
ADC_CONTINUOUS_DISABLE | 0x00000000 7S
ADC_CONTINUOUS_ENABLE | ADC_CR2_CONT Hxh

% 4.2.4.1.10 ContinuousConvMode % EfH
(@ DMAC ContinuousRequests
ADC DMA fifeE— R iE,

TE 7% {1 N
ADC_DMACONTINUOUS_DISABLE 0x00000000 )
ADC_DMACONTINUOUS_ENABLE ADC_CR2_DDS A%h(DMA CIRCULAR)
ADC_DMACONTINUOUS_ENABLEZ2 ADC_CR2_DDS+1<<31 A% (DMA NORMAL)

3% 4.2.4.1.11 DMAContinuousRequests 5% &1
DiscontinuousConvMode
ADC FEfkfEE — RERIE,

% il A
ADC_DISCONTINUOUS_DISABLE 0x00000000 )
ADC_DISCONTINUOUS_ENABLE ADC_CR1_DISCEN B

3 4.2.4.1.12 DiscontinuousConvMode % & fi&
© ExternalTrigConv
ADC A5 R Y Y — AFRE,

% il P
ADC_EXTERNALTRIGCONV_T1_CC1 0x00000000 T1 CC1
ADC_EXTERNALTRIGCONV_T1_CC2 ADC_CR2_EXTSEL_0 T1 CC2
ADC_EXTERNALTRIGCONV_T1_CC3 ADC_CR2_EXTSEL_1 T1 CC3
ADC_EXTERNALTRIGCONV_T2_CC2 ADC_CR2_EXTSEL 1 | | T2 CC2
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ADC_CR2_EXTSEL_0
ADC_EXTERNALTRIGCONV_T2_CC3 ADC_CR2_EXTSEL_2 T2 CC3
ADC_EXTERNALTRIGCONV_T2_CC4 ADC_CR2_EXTSEL_2 | | T2 CC4
ADC_CR2_EXTSEL 0
ADC_EXTERNALTRIGCONV_T2_TRGO | ADC_CR2_EXTSEL_2 | | T2 TRGO
ADC_CR2_EXTSEL 1
ADC_EXTERNALTRIGCONV_T3_CC1 ADC_CR2_EXTSEL 2 | | T3 CC1
ADC_CR2_EXTSEL 1 |
ADC_CR2_EXTSEL_0
ADC_EXTERNALTRIGCONV_T3_TRGO | ADC_CR2_EXTSEL_3 T3 TRGO
ADC_EXTERNALTRIGCONV_T4_CC4 ADC_CR2_EXTSEL_3 | | T4 CC4
ADC_CR2_EXTSEL 0
ADC_EXTERNALTRIGCONV_T5_CC1 ADC_CR2_EXTSEL 3 | | T5 CC1
ADC_CR2_EXTSEL 1
ADC_EXTERNALTRIGCONV_T5_CC2 ADC_CR2_EXTSEL_3 | | T5 CC2
ADC_CR2_EXTSEL_ 1 |
ADC_CR2_EXTSEL_0
ADC_EXTERNALTRIGCONV_T5_CC3 ADC_CR2_EXTSEL_3 | | T5 CC3
ADC_CR2_EXTSEL_2
ADC_EXTERNALTRIGCONV_TS8_CC1 ADC_CR2_EXTSEL 3 | | T8 CC1
ADC_CR2_EXTSEL 2 |
ADC_CR2_EXTSEL_0
ADC_EXTERNALTRIGCONV_T8 TRGO | ADC_CR2_EXTSEL_3 | | TS TRGO
ADC_CR2_EXTSEL 2 |
ADC_CR2_EXTSEL_1
ADC_EXTERNALTRIGCONV_Ext_IT11 | ADC_CR2_EXTSEL A IT11
ADC_SOFTWARE_START ADC_CR2_EXTSEL+1 Y7 NMUH
7 4.2.4.1.13 ExternalTrigConv 7% E1H
ExternalTrigConvEdge
ADC AN b U Ty VB,

EF% il A
ADC_EXTERNALTRIGCONVEDGE_NONE 0x00000000 L
ADC_EXTERNALTRIGCONVEDGE_RISING ADC_CR2_EXTEN_0 FATT
ADC_EXTERNALTRIGCONVEDGE_FALLING ADC_CR2_EXTEN 1 Tx—=V 7
ADC_EXTERNALTRIGCONVEDGE_RISINGFALLING | ADC_CR2_EXTEN [

3% 4.2.4.1.14 ExternalTrigConvEdge % EE

@ Channel
ADC F ¥ R FEFEHRIE,

E 5 i HE
ADC_CHANNEL_O 0x00000000 T 320
ADC_CHANNEL_1 ADC_CR1_AWDCH_0 F X 21
ADC_CHANNEL_2 ADC_CR1_AWDCH_1 F ¥ RV 2
ADC_CHANNEL_3 | ADC_CRI_AWDCH_1 | ADC_CRI_AWDCH_0 Fr ¥ 3
ADC_CHANNEL_4 ADC_CR1_AWDCH_2 F ¥ R4
ADC_CHANNEL_5 ADC_CR1_AWDCH_2 | ADC_CR1_AWDCH_0 F ¥ 2L 5
ADC_CHANNEL_6 ADC_CR1_AWDCH_2 | ADC_CR1_AWDCH_1 F ¥ R 6
ADC_CHANNEL_7 ADC CR1 AWDCH 2 | ADC CR1. AWDCH 1 | | Fv 3%/ 7

ADC_CR1_AWDCH_0
ADC_CHANNEL_8 | ADC_CR1_AWDCH_3 F ¥ /L8
ADC_CHANNEL_9 ADC_CR1_AWDCH_3 | ADC_CR1_AWDCH_0 T 3L 9
ADC_CHANNEL_10 | ADC_CR1_AWDCH_3 | ADC_CR1_AWDCH_1 F ¥ %L 10
ADC_CHANNEL_11 | ADC_CR1_AWDCH 3 | ADC_CR1_AWDCH_ 1 | | F¥v¥x/ 11
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ADC_CR1_AWDCH_0
ADC_CHANNEL_12 | ADC_CR1_AWDCH_3 | ADC_CR1_AWDCH_2 F ¥ 3L 12
ADC_CHANNEL_ 13 | ADC_CR1_AWDCH_3 | ADC_CR1_AWDCH_2 | | ¥+ %/ 13

ADC_CR1_AWDCH_0
ADC_CHANNEL 14 | ADC_CR1_AWDCH_3 | ADC_CR1_AWDCH_2 | | F+v 3%/ 14

ADC_CR1_AWDCH 1
ADC_CHANNEL_15 | ADC_CR1_AWDCH_3 | ADC_CR1_AWDCH_2 | | ¥+ x/ 15

ADC_CR1_AWDCH_1 | ADC_CR1_AWDCH_0
ADC_CHANNEL_16 | ADC_CR1_AWDCH_4 T 3L 16
ADC_CHANNEL_17 | ADC_CR1_AWDCH_4 | ADC_CR1_AWDCH_0 F ¥ /L VREFINT
ADC_CHANNEL_18 | ADC_CR1_AWDCH_4 | ADC_CR1_AWDCH_1 F ¥ /L VBAT

# 4.2.4.1.15 Channel 3% &1
@ SamplingTime
ADC Fx¥ xNY 7V T H A LRE,

ET fiEi kS
ADC_SAMPLETIME_3CYCLES 0x00000000 3 A
ADC_SAMPLETIME_15CYCLES ADC_SMPR1_SMP10_0 15 %4 7 v
ADC_SAMPLETIME_28CYCLES ADC_SMPR1_SMP10_1 28 1 7 v
ADC_SAMPLETIME_56CYCLES ADC_SMPR1_SMP10_0 | | 56 %1 7 v

ADC_SMPR1_SMP10_1
ADC_SAMPLETIME_84CYCLES ADC_SMPR1_SMP10_2 84 %A 7 v
ADC_SAMPLETIME_112CYCLES ADC_SMPR1_SMP10_2 | | 112 %1 27 v
ADC_SMPR1_SMP10_0
ADC_SAMPLETIME_144CYCLES ADC_SMPR1_SMP10_2 | | 144 %1 7 v
ADC_SMPR1_SMP10_1
ADC_SAMPLETIME_480CYCLES ADC_SMPR1_SMP10 480 YA 7 v
# 4.2.4.1.16 SamplingTime 3% E 1
@ WatchdogMode
ADC U vF Ky 7 E— NRE,
EH fiE EA
ADC_ANALOGWATCHDOG_NONE 0x00000000
ADC_ANALOGWATCHDOG_SINGLE_REG ADC_CR1_AWDSGL |
ADC_CR1_AWDEN

ADC_ANALOGWATCHDOG_SINGLE_INJEC ADC_CR1_AWDSGL |
ADC_CR1_JAWDEN

ADC_ANALOGWATCHDOG_SINGLE_REGINJEC | ADC_CR1_AWDSGL |
ADC_CR1_AWDEN |
ADC_CR1_JAWDEN

ADC_ANALOGWATCHDOG_ALL_REG ADC_CR1_AWDEN

ADC_ANALOGWATCHDOG_ALL_INJEC ADC_CR1_JAWDEN

ADC_ANALOGWATCHDOG_ALL_REGINJEC ADC_CR1_AWDEN |
ADC_CR1_JAWDEN

% 4.2.4.1.17 WatchdogMode 7% & fid
ITMode
ADC 7 a2/ vt vF Ky 7EIALE— F&IE,
TR il NE
ADC_ANALOGWATCHDOG_ITMODE_DISABLE 0x00000000 25

ADC_ANALOGWATCHDOG_ITMODE_ENABLE

ADC_CR1_AWDIE

A%

# 4.2.4.1.18 ITMode % &1
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ADC ZHliHl42 N7 A ~BEEIILL T oY ThHhH, AJero

=
[

TOPPERS

REIL, GPIO % fii o THIE I L 72

TR 570,
¥4 Al ElE: e ika
adc_init ADC_Handler* | ID portid BER—FIDDADC XY 7
ADC_Init_t *pini S SABOELL. ~v RS
NDIRA B i
adc_deinit ER ADC_Handler* hadc ADC % RKfERIREEICE T
adc_start_int ER ADC_Handler* hadc ADC E)AZE— RS
adc_end_int ER ADC_Handler* hadc ADC EAHE— R T
adc_start_dma ER ADC_Handler* hadc ADC DMA & — KE#%A
uint32_t *pdata
uint32_t length
adc_end_dma ER ADC_Handler* hadc ADC DMA &— R#& T

adc_setupchannel ER

ADC_Handler* hadc

ADC F ¥ X VELTE

ADC_ChannelConf t*
sConfig

ADC_Handler* hadc
ADC_AnalogWDGConf_t*
AnalogWDGConfig

adc_setupwatchdoc | ER ADC U vTF Ry /RE

adc_handler void ADC_Handler* hadc ADC EliAH N> R T BEEL

adc_int_handler void void ADC ElijAF N> BT

7% 4.2.4.2.1 ADC F 7 A /SB%

4243 7A8—Fv—F
FATFIEIC R ELE 52 5F— R, UTFTD4-5Th b,
(1) ScanConvMode

BEHOF ¥ XV RESNTHE, HEIICTF v 2V E2E 20135 AD B 21T 9% E

e

(2) ContinuousConvMode

AD B 2 8T 5, 1130 % NumConversion (27 v b5, Z DF— FAELIC L7254 13 single
mode (2720, —FED AD ZH T T,

Singe mode T NumConversion %%/ L7-6, HIAALDOEILEEGRE L 725,

(3) DiscontinuousConvMode

SNER U D%, AD Bz AFIET 5 F v RIVOERET D,

(4) ExternalTrigConv
AXX L DEA I THEINBEY T TRET D,

ADC OBESE R E LT-GA . B 7o —F ¥ — D72 5729, DMAZEMALT1 F¥ 3%
1[EE#S D7 —F ¥y — b &ERT,

ADC OHIHME(X 4.2.4.3. D%, adc_init Bi%2 T ADC 22> e —Z 0L 21T\, D dH &  ADC
F ¥ FIVOFREITH, ADC ZH#iDF1T7(X 4.2.4.3.2)1F ade_start_dma THEH), /> KT N status
DfiEny ADC_STATUS_BUSY DORNZZFEATH, #& 7925 & ADC_STATUS_BUSY LIS DfEIZE D 5,
ADC_STATUS_READY 72 HIXEFK T TH Y, ZNLAOEIZT= T —%/~7F, Adc_end_dma BT
VBRI 2 FRET D,
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ITRON®D §&HIAPIT
ADCODE|AH 5%
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SIS DADCEAHAH /N EST
BAHESE

%E . Z{EDMADE|
RAHREETD

l

VLT —42E
ADCOD7R—KIDZ 5|

DMAIE R D/ \> FSID%5|
BTHRETS

#HAET—2ADC Init_tl&/\>
RSHICaE—&hdt=-HBEE)
EHEICHERLIDET—4%

# &L Tade_initZME
UHLAVESAD
RAVAERMBTS

l

ADC/\UFSEFv
FILDNEAR EE
#5181
adc_setupchanell B
HTFrRILDEK
EE1TD

HETD
DMA® 2% 7 [Fadc init A TITS
ScanMode = ADC_SCANMODE_DISABLE
CotinuousConvMode = ADC_CONTINUOUS DISABLE

NumConverion = 1
External TrigConvEdge = ADC_EXTERNALTRIGCONVEDGE_NONE

4.2.4.3.1 ADC O TE

Tadc_start_dmafd
#HEI—ILGEED)

S IEDADCEAH/NUREST
ADCOT—4EY B AHTEE
AA BRI ETER DMAIE D/ RSID%EE]
$ HTHRETS
HRBEEEEEL

NIRESD
statusDIE

ADC_STATUS_BUSY

ADC_STATUS_BUSY L4t

adc_end_dmaf8%a
—IJL({=1)

NIESD
statusDIE

ADC_STATUS_READY

ADC_STATUS_READY LL4}

4.2.4.3.2 ADC £ FE4T
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TOPPERS

QSPI(Z/ 7 v K+ ZAE—=7 AL, QuadSPI 77 v a2 AEVHEDOV YT AAEY LW@EEITH -

DO T IVIEE

RTZARTHD,

4251 T—H ¥

QSPI F7A4 /N2 QuadSPL 77 v+ 2 AV OBWBEEHEMOA L LT, £4.25.1.1 D QSPI =2~
4 Xzl —Ta M N RTLELTHK424.1.4 D QSPI NV FI7MIAEFS, QSPI =7 4 X2 L
—>a i, QUADSPI 77 v a AE VHRIEICREEZIT O LERND D,

F5 | HH Al Here

1 manuf id uint32_t QuadSPI 77 vy a AV D~v=a7 727 F ¥ ID
2 | type_capacity uint32_t QuadSPI 77 v v a AEV DX Y XU T 4 XA
3 | clockprescaler uint32_t AHBZxf4 57U A r—5

4 fifothreshold uint32_t FIFO DA L v ¥ adh—/V K{dE

5 sampleshift uint32_t

6 chipselecthightime uint32_t CHIP Select High Time

7 clockmode uint32_t a7 —RK

8 | flashid uint32_t FLASH ID

9 | dualflash uint32_t DUAL FLASH £— F

10 | ddrmode uint32_t DDR E— K

11 | ddrholdhalfcycle uint32_t DDR 75—/ RO/N—T WA 7 )VERIE
12 | sioomode uint32_t A— RE—FK

13 | addr_size uint32_t 7 RV AP A XHE

14 | inst_type uint32_t WA AT I arDEAT

15 | inst_data_xfer_type uint32_t WEALARNT IS a DEES AT
16 | read_op_code uint32_t READ LB DA Ra— K

17 | read_addr_xfer_type uint32_t READ LB DHEIET KL A Z A

18 | read_data_xfer type uint32_t READ Bl DRET —H H A T

19 | read_dummy_cycle uint32_t READ % X —H A1 7 Ui
20 | write_op_code uint32_t WRITE LB D A ~_a— R
21 | write_addr_xfer_type uint32_t WRITE LB DERIET KL A X A
22 | write_data_xfer type uint32_t WRITE B DRET — X X A
23 | write_dummy_cycle uint32_t WRITE # I —H# A1 7 )L
24 | erase_count uint8_t ERASE /LB D%

25 | erase_size uint32_tx 2 | ERASE OfElk Y1 X

26 | erase_cmds uint8_t x 2 ERASE AX=z— K
27 | erase_secor_idx uint8_t v AHEDOERE
28 | device_size uint32_t FNRL ZADNANA " A R
29 | init_func ER (*)0 HIH B E

30 | enable_write_func ER (*)0 ENABLE WRITE %%

31 | wait_func ER ()0 ERASE/WRITE 7% 5 %%k

32 | friendly_name const char 7T wvaXAEI4

#£4251.1QSPI =27 4 Falb— g Al
%5 | HH it HEHE

1 InstructionMode uint32_t AVANT T arsE—NR

2 | Instruction uint32_t AARNT T ay e FRa—R

3 AddressMode uint32_t 7 KL AE—FR

4 | AddressSize uint32_t T LAY A4 X

5 | Address uint32_t T RV
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6 | AlternateByteMode uint32_t TINT 4 F— b hE— R
7 | AlternateBytesSize uint32_t TIT 4 F— bAoA b A X
8 | AlternateBytes uint32_t TIVT 4 F— b1 |
9 | DummyCycles uint32_t X —HA )
10 | DataMode uint32_t F—HET— K
11 | NbData uint32_t T4
# 4.2.5.1.2 QSPI =1~ > AR
#75 | HH g Hne
1 | Match uint32_t ~vFT—X
2 | Mask uint32_t v FT—H D~ AT H
3 | Interval uint32_t READ LA — b~F v I R—=V U THEDA o H—r3)L
4 | StatusBytesSize uint32_t AT —H ADNRA b
5 MatchMode uint32_t ~vvFE—F
6 | AutomatchStop uint32_t ~ v FHOHEMEIERE
7 4.2.41.3QSPI A — hA—V >/l
%5 | HE Al HEHE
1 | base uint32_t QSPI XU 7 =T )LDRX—RAT KL A
2 | Init QSPI_Init t | QSPI =t 7 4 X al—3 g VRENRT A—X
3 | pBuffPtr uint32_t * T — FHRIRER DR A o F
4 | XferSize uint32_t FEERREY A X
5 | XferCount uint32_t BEDHRET — X T b
6 | timeoutcallback ER (*)0 BANT T NEFEDI— Ny 7 B
7 | errorcallback ER (*)0 TT—Da—nNy K
8 | istatus uint32_t BB AE LTZELABR AT — X ADAE
9 | timeout uint32_t F 74V NEA LT 7 ME(ms)
10 | semid int WEE~74 ID
11 | status uint32_t QSPI DikHE
12 | errorcode volatile QSPI =7 —=a— |
uint32_t

% 4.25.1.4QSPI /N> RS

@O sampleshift
sample shift 5% &,

FEFR

i A

QSPI_SAMPLE_SHIFTING_NONE

0x00000000 7 ML

QSPI_SAMPLE_SHIFTING_HALFCYCLE

QUADSPI_CR_SHIFT

12 7wy 737k

# 4.2.5.1.5 sampleshift & E1fH

@ chipselecthightime

o~ Ko CS STAY HIGH % ED 7 v v 7 %A 7 )V EEIE,

% i WA
QSPI_CS_HIGH_TIME_1_CYCLE | 0x00000000 Leycle
QSPI_CS_HIGH_TIME_2 CYCLE | QUADSPI_ DCR_CSHT 0 2cycle
QSPI_CS_HIGH_TIME_3 CYCLE | QUADSPI DCR_CSHT 1 3cycle
QSPI_CS_HIGH_TIME_4 CYCLE | QUADSPI DCR_CSHT 0| QUADSPI DCR_CSHT 1 | 4cycle
QSPI_CS_HIGH_TIME_5 CYCLE | QUADSPI DCR_CSHT 2 5eycle
QSPI_CS_HIGH_TIME_6_CYCLE | QUADSPI DCR_CSHT 2|QUADSPI_ DCR_CSHT 0 | 6cycle
QSPI_CS_HIGH_TIME_7_CYCLE | QUADSPI DCR_CSHT 2|QUADSPI DCR_CSHT 1 | 7eycle
QSPI_CS_HIGH_TIME_8 CYCLE | QUADSPI DCR_CSHT Scycle

% 4.2.5.1.6 chipselecthightime 7% &
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® clockmode
7 vy E— RERiE,
E % B A
QSPI_CLOCK_MODE_0 0x00000000 CS % ER LOW

QSPI_CLOCK_MODE_3

QUADSPI_DCR_CKMODE

CS s ERf HIGH 1B

% 4.2.5.1.7 clockmode 7% EfE

@ flashselect

FLASH j&GEE,

BT filf A
QSPI_FLASH_ID_1 0x00000000 FLASH 1
QSPI_FLASH_ID_2 QUADSPI_CR_FSEL FLASH 2

#* 4.2.5.1.8 flahselect 5% FEAE
® dualflashmode
Dual Flash £— R &,

TE % B N
QSPI_DUALFLASH_DISABLE | 0x00000000 )
QSPI_DUALFLASH_ENABLE QUADSPI_CR_DFM BHZN

% 4.2.5.1.9 dualflashmode % &
® ddrmode
Double data rate mode % &,

TE 7% B N
QSPI_DDR_MODE_DISABLE 0x00000000 ELil)
QSPI_DDR_MODE_ENABLE QUADSPI_CCR_DDRM YEEY)

#* 4.2.5.1.10 ddrmode 5% FEfE
(@ ddrholdhalfcycle
DDR &— R, 7—% N7 L 4 RIE,
BT filr A
QSPI_DDR_HHC_ANALOG_DELAY 0x00000000 Tru’Zsr g

QSPI_ DDR_HHC_HALF _CLK DELAY

QUADSPI_CCR_DHHC

1/2 clock cycle

3 4.2.5.1.11 ddrholdhalfcycle

sioomode

A EfE

EEA VAT a v T— RRIE,
TE#% & R
QSPI_SIOO_INST EVERY_CMD 0x00000000 TRTCOEEREICA A RNT Vg

VIEE

QSPI_SIOO_INST_ONLY_FIRST_CMD | QUADSPI_CCR_SIOO HELE D I A D F
7 4.2.5.1.12 sioomode & EfH
©® AddressMode
o~y RER, 7 KL AE— RERIE,
TE % {1 NE
QSPI_ADDRESS_NONE 0x00000000 L

QSPI_ADDRESS_1_LINE QUADSPI_CCR_IMODE_O | 11Ine
QSPI_ADDRESS_2_LINES QUADSPI_CCR_IMODE_1 | 2 lines
QSPI_ADDRESS_4_LINES QUADSPI_CCR_IMODE 4 lines

% 4.2.5.1.13 AddressMode

AddressSize

A E fiE
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L=
JE 7%

i

TS

QSPI_ADDRESS_8 BITS

0x00000000

S8ty N7 KL XA

QSPI_ADDRESS_16_BITS

QUADSPI_CCR_ADSIZE_0

6ty 7 FLA

QSPI_ADDRESS_24_BITS

QUADSPI_CCR_ADSIZE 1

24y F T RL A

QSPI_ADDRESS_32_BITS

QUADSPI_CCR_ADSIZE

32ty R FLX

#* 4.2.5.1.14 AddressSize 5% EAE
@ InstructionMode
avwy RER, A VAT 7 arE— RRE,

TEFE {1 A
QSPI_INSTRUCTION_NONE 0x00000000 L
QSPI_INSTRUCTION_1_LINE QUADSPI_CCR_IMODE_0 1line
QSPI_INSTRUCTION_2_LINES QUADSPI_CCR_IMODE_1 2lines
QSPI_INSTRUCTION_4_LINES QUADSPI_CCR_IMODE 4lines

#* 4.2.5.1.15 InstructionMode % E1fH
@  AlternateBytesMode
g~ RAER, 7/VHF— b3 FE— RRE,

ETE fE A
QSPI_ALTERNATE_BYTES_NONE 0x00000000 L
QSPI_ALTERNATE_BYTES_1_LINE QUADSPI_CCR_ABMODE_0 1line
QSPI_ALTERNATE_BYTES_2_LINES | QUADSPI_CCR_ABMODE_1 2lines
QSPI_ALTERNATE_BYTES_4_LINES | QUADSPI_CCR_ABMODE 4lines

3% 4.2.5.1.16 AlternaleBytesMode % &1
@ DataMode
o~ NERR, 7 —%F— N&EIE,

% i P
QSPI_DATA_NONE 0x00000000 L
QSPI_DATA_1_LINE QUADSPI_CCR_DMODE_0 1line
QSPI_DATA_2_LINES QUADSPI_CCR_DMODE_1 2lines
QSPI_DATA_4_LINES QUADSPI_CCR_DMODE 4lines

# 4.2.5.1.17 DataMode

A EfE

425243 —J x4 A8
QSPI ZHIH+ 25 KT A SEEIZLLFTOMEY Thd, T— X D5 LI - CHa
INDIRECT READ & 2 £ U 2R C#iZ 3 DIRECT READ 7% 5.

B i g% HERE (k=]
qspi_init QSPI_Handler* | ID portid FeER—FID ® QSPI <V 7 =
QSPI_Init_t *pini TNEDEL N BT A~DR
A X HIET
gspi_deinit ER ADC_Handler* hgspi | QSPI K A /N % RKf# FIRIEIC
R
gspi_read ER QSPI_Handler* hqspi | QSPI INDIRECT READ
void *dest
uint32_t src
uint32_t size
qspi_write ER QSPI_Handler* hspi QSPI INDIRECT WRITE

uint32_t dest
void *src
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uint32_t size
gspi_erase ER QSPI_Handler* hqspi | 7 R L AfEEHZE

uint32_t address

uint32_t size
gspi_erase_sector ER QSPI_Handler* hgspi | &7 % B{ri43

uint32_t address
gspi_direct_disable | ER QSPI_Handler* hqspi | DIRECT READ #£%)
gspi_direct_enable | ER QSPI_Handler* hspi DIRECT READ %)
gspi_handler void QSPI_Handler* hspi QSPI EliAH N~ R 7 Bk
gspi_isr void intptr_t exinf QSPI EiAH Y — B R JL—F

# 4.2.5.2.1 QSPI R 1 SEi%k

4253 2720—Fx—F
QSPI It 21TV, ERASE/WRITE/READ DOR%Afi - TF — % O, EEIAK, A4
MLAEITXIE L, EEAILT — X EZALHIKICIT, ERASE B CHIKZEET 2L ERH D,
QSPI =7 4 X a2 b —3 a7 —%i%, STM32F769 Discovery THiH L Tu»% MICRON
N25Q512A13GSF40E & STM32L.476 Discovery Cfii | L T\»% MICRON N25Q128A13EF840E LA
HD7Tya A BEHTLIHEIE. BIETOLERD D,

426RTC
RTC(Real-time clock)I X 2 E T A2 N~ =27 ThH b, ST~vA 7L/ hu=7 ZttOHR—
RTIX RTC D7 vy 71 3FEESNTWDLD, Ny 7T v TNy T VIEFEE I TR W DB
ERETERANTY By ED, RTC XL EBLISMNCT 7 — MEREDRH Y | 77— M 2R ET
HEELABICLEY, T — MEMEZITRAD Z ENTE S,
RTC 1% (EEIAAREITI) 77 A NMEMEIZIIMNEDOHETH 72D R— %2175, £/=, DO KT
ANRDENEH DO Y v 7 HFFOZ Lid WV md R — MEBLIF TR,

4.26.1 T—ARH
RTC TiT UNIX T H STV D REZE S R tm & 6 L CHZIT — 2 O | 21725 £ 9
123 4.2.6.1.1 & L THESERSA 22 272 tm2 fEERZ ERT 5, Z OMBERT tm FE R & RAE L T
AENTHLELL T —ZDOZIFELEITZ 5,
RTC 7 7 — ABERTHICE 4.26.1.2 L LTRTC 7 7 —2WMEHET 5, EiAL L L TEIALE
5(16+41)» IRQ_VECTOR_RTC_ALARM #1# 3 %,

%5 | HH Al Hihe
1 tm_sec int #(0~59)
2 tm_min int 43(1~60)
3 | tm_hour int FE(0~23)
4 | tm_mday int HodoH
5 tm_mon int H
6 | tm_year int (1970 % 0 & L7245
7 tm_wday int i H
8 | tm_yday int FEOFOH
9 tm_isdst int HEER . 0 LIS |
# 4.2.6.1.1 tm2 fE 1k
%5 | HH Al HhE
1 alarm uint32_t T T — LER
2 alarmmask uint32_t T T — ALV AT RE
3 subsecondmask uint32_t TI—hYTRars Rv R
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4 | dayselect uint32_t 77— A HAERE
5 subsecnd uint32_t TI—hY TR
6 callback (*)(void) T I — T — )N

#* 4.2.6.1.2 RTC_Alarm !

@ alarm
TI—ALIVRAREEETSH

e

[

W

RTC_ALARM_A

RTC_CR_ALRAE

T I —AALVIREEIRE

RTC_ALARM_B

RTC_CR_ALRBE

75— ABLIURAKEEE

# 4.2.6.1.3 alarm R EfH

@ dayselect

T R R E AT D,
TE % i N
ALARMDAYSEL DATE 0x00000000 A oHZ#EE
ALARMDAYSEL WEEKDAY 0x40000000 U4 =0T 4 HfRE

# 4.2.6.1.4 dayselect @ EfHE

@ alarmmask
TI—ADTATZETITD .,

FEFR

[

A

ALARMMASK NONE

0x00000000

< AT

ALARMMASK DATESEL

RTC_ALRMAR_MSK4

HDOT I —h&~xRA 7

ALARMMASK _HOURS

RTC_ALRMAR_MSK3

KEDT T — N~ A

ALARMMASK MINUTES

RTC_ALRMAR_MSK2

DT T — AR

ALARMMASK _SECONDS

RTC_ALRMAR_MSK1

WoTI—LrE~v A

* 4.2.6.1.5 alarmmask & EfE

@ subsecondmask
YT rary R RIREET D,

TEFE {1 NE s
ALARMSSMASK_ALL 0x00000000 T ar FeEDwyFE LN
ALARMSSMASK_SS14._1 0x01000000 SS[OIR~ v FTT 77— LA
ALARMSSMASK_SS14 2 0x02000000 SS[1:0]3~ v FTT7 7 —A
ALARMSSMASK_SS14 3 0x03000000 SS[2-0]3~ v FTT 7 — A
ALARMSSMASK_SS14 4 0x04000000 SS[3-013~ v FCT7 7 — A
ALARMSSMASK_SS14 5 0x05000000 SS[4-013~ v FCTT7 7 — A
ALARMSSMASK_SS14_6 0x06000000 SS[5-013~ v FCTT7 7 — A
ALARMSSMASK_SS14_7 0x07000000 SS[6-013~ v FCTT 7 — A
ALARMSSMASK_SS14_8 0x08000000 SS[7-013~ v FTT7 7 — A
ALARMSSMASK_SS14 9 0x09000000 SS[8-0]13~ v FTT7 7 —A
ALARMSSMASK_SS14_10 0x0A000000 SS[9-0]73~ v FTT 7 — A
ALARMSSMASK_SS14 11 0x0B000000 SS[10-0]123~ v FT7 7 — A
ALARMSSMASK_SS14 12 0x0C000000 SS[11-0]3~ v FTT 77— A
ALARMSSMASK_SS14 13 0x0D000000 SS[12-0123~ v FT7 7 — A
ALARMSSMASK_SS14 0x0E000000 SS[13-0123~ v FT7 7 — A
ALARMSSMASK_NONE 0x0F000000 SS[14-0123~ v FTT7 7 — A

#* 4.2.6.1.6 subsecondmask % EfH
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4.2.6.2 A8 —J 4 ALk
RTC #ET D N7 A NFEEELL FIZRT,

BI% 4 i) 515 PEHE ikt
rtc_init void intptr_exinf RTC OFIHULZIT 5, BIEICERZ L
rtc_set_time ER struct tm2 *pt Hgla2Ey 15
rtc_get_time ER struct tm2 *pt B &= 00 Hd
rtc_setalarm ER RTC_alarm_t *parm TI9— ety FTH

struct tm2 *ptm
rtc_stopalarm ER uint32_t Alarm T I— NEEIETS
rtc_getalarm ER RTC_alarm_t *parm | 77— MEHRZEY H3

struct tm2 *ptm

uint32_t Alarm
rtc_handler void void EAIHN BT

# 4.2.6.2.1 RTC & &M%

4.2.6.3 BREFIE

MIFEIE rte_init B2 IV TIT 9, ATTINI 2 L TRIEMMTA D L 225z HE L2, 2
DFIEITESRIT 2 BT T OFNACHE S,

@D rtc_set_time

REZ DR EZAT Do tm2 FEEERTPIZEREIEH T2 DIZLL O 6 DOIEH CTHOEE IXEMKZ B
72720,

(1) tm_year

(2) tm_mon

(3) tm_mday

(4) tm_hour

(5) tm_min

(6) tm_sec

rtc_get_time

REZIZ 00 17, tm2 MEEERPICEBRICRESNAHEBITILLTO 7T >OEE Th 5,
MOFEHRE LI2WEGETE mktime B EZ AW THREEZIT O LE LR H B,

(1) tm_year

(2) tm_mon

(3) tm_mday

(4) tm_wday

(5) tm_hour

(6) tm_min

(7) tm_sec

rtc_setalarm

T T LDREEAT), TIT—LLTPAZITIALEBD _ONH Y HHEICRENTE D,

T T MIRR LD E | T a Ly KEDRIRO BN S D,

K] & DI DA | tm2 FEERICIIR DL EZ TV, YA RKETY AT ORWIHHE & D
T L2 G B EALR DB ET D, a—A "y VAt y M THUTELALREa — 1Ny 7
BSOS 5,

Y7 vars FeoHBEOLE, —B0tay FMELIE LRV R 7 BRELITV, —E 3 uidEl
IABDFEET D,

@ rtc_stopalarm
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T I =L EERT A, BEIETAT T ALV RF RS E LCET,

® rtc_getalarm
SIED Alarm (7 7 — AV VAR EZRET H, BEO LV AXRNENDL RTC_Alarm M #4325,

4.2.7USB OTG
USBOTG (¥, A b, 7134 20 USBEHELT) FTA N Thh, USBHEA L LTHESED
FEOIIE USBAA M2 A RT A3, USBF A AL LTEIMESEH720ICIE USB 734 X574 7
FGVE DEY 22—V E LTHEBETALERD S,

4271 T—a 4
USB OTG K7 A NZ#H{L AR L LT, % 4.2.7.1.1 ® USB OTG #I#HiZEEsEM L, ~Nv KT
L LT# 4.2.7.1.4 ® USB OTG > RIBIZFFD, WHORIE LTy RRA > MEEET 57200
427120 RiRA V FNEFRME, FA N Ty XNV EZEHRTHTDDOE 4.271.3 DFRA N7 T A
EFRMEL D, TURKRA L FERARN T AERIL, USB O EiEBOEY 22— )V CREEIT I MH
NhHbH, ZOFEETIZ, Stm32Cube FDO USB I R U =7 NHJTELZITH-> TV 5,
MR EEROA NI E L. 1 DER, 0 BNEGOHREL 2D,

#5 | HH | Hhe
1 | usb_otg_mode uint32_t USB OTG OFETE— FHEE
2 | dev_endpoints uint32_t FTHRA AHDOxT Y RRA > b D% (1-15)
3 host_channels uint32_t KA NF ¥ 2 DH(1-15)
4 speed uint32_t USB =27 Ar— K
5 | dma_enable uint32_t USB DMA H&RE D Zh Nk
6 | phy_itface uint32_t PHY OfE
7 | sof_enable uint32_t T AE— R TO SOF E[A LD hEN R TE
8 | low_power_enable uint32_t LOW POWER “&— R DA IR E
9 | lpm_enable uint32_t LPM MEEE D A shEshak &
10 | vbus_sessing_enable uint32_t VBUS Ot v THERE DA NN G% &
11 | use_dedicated_epl uint32_t T2 RARA > b 1 BEHELARLOE I E
12 | use_external vbus uint32_t SER VBUS O A 2N ZR T

# 4.2.7.1.1 USB OTG #J#iz% & & F7

#5 | HHE i HERE
1 | num uint8_t T RRA v & E(0-15)
2 |is_in uint8_t:1 | =2 KARA L FDF 4 L7 23 (1IN 0:0UT)
3 | is_stall uint8_t: 1 | A7 ¢ —/LIREE(L: A T ¢ —/LIREE)
4 | type uint8 t:2 | WEX A7
5 | data_pid_start uint8_ t:1 | A% — r®» PIDO F£721%1)
6 | even_off frame uint8 t:1 | 7L —2m%Y 5 1 (0:EVEN 1:0DD)
7 | tx_fifo_num uint16_t &8 FIFO F =
8 | maxpacket uint16_t Ky A R(64KB LAN)
9 | xfer_buff uint8_t * BEZENR Y T 7 ~DRA X
10 | dma_addr uint32_t DMA 7 KL A4 XA FDT T A H)
11 | xfer len uint32_t HRAEE e A X
12 | xfer_count uint32_t WBEDOREY A X
7 4.2.7.1.2 =2 KR A > hEFRA
#75 | HH i Hae
1 | dev_addr uint8_t T3 AT KL A(1-255)
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2 ch_num uint8_t KA N F v 2% 5(1-15)

3 | ep_num uint8_t T KR A > hFH(1-15)

4 | ep_is_in uint8_t T RKRA > bDOF 4 7 23 (1IN 0:0UT)

5 speed uint8_t USBHAA MDA —FK

6 | do_ping uint8_t HS &— RO PING 7’1 b 2LV OF N E

7 | process_ping uint8_t PING 7' | =2 VI TIRAE

8 | ep_type uint8_t T RARA 2 FOH

9 | max_paket uintl16_t Ry M A X(64KB L)

10 | data_pid uint8_t HIHARR ES — # PID

11 | xfer_buff uint8_t * WEN Y 7 7 B A~DRA o Z

12 | xfer_len uint32_t BHAEOW®WEY A X

13 | xfer_count uint32_t WBE®BEYA X

14 | toggle_in uint8_t INBEDO NI NVT T

15 | toggle_out uint8_t OUT#fED NI N7 T 7

16 | dma_addr uint32_t DMAE£—RTOT—47 RLAU AL bDTFA V)

17 | err_count uint32_t T T —REHK

18 | urb_state uint8_t URB A7 —4% &

19 | state uint8_t RABNAT—H R

#4.2.7.1.2 KA K7 T AEFM
% | HH i HERE

1 | base uint32_t USB-OTG XU 7 =7 /)LDX—RAT KL A

2 | Inmit USB_OTG_Init_t USB-OTG #JH{LExE/ N7 A — X

3 | hel15] USB_OTG_HCTypedef | 7 & F % R/LAEIK

4 | IN_epl15] USB_OTG_EPTypedef |IN T RARA > hiEEK

5 | OUT epl15] USB_OTG_EPTypedef | OUT = F7RA > ik

6 | Setup[12] uint32_t Yt N7 v TRy MEAFREIK

7 | BESL uint32_t BESL 7 — ¥ O{RAFHEI

8 | lpm_state uint8_t LPM OjRFE

9 | lpm_active uint8_t LPM #ref 2h HELh R E

10 | hostsofcallback void (*)0 ARA N SOF HliAZ 22— L3 7 BI%Y

11 | hostconnectcallback void ()0 RANaxpry Mg —noNy 7 B

12 | hostdisconnectcallback | void (*)() HRANT 4 ZAaxy MNEa— LNy 7 B

13 | hostchangeurbcallback | void (*)() ARA N URB ZHRF =2 —/L N 7 B

14 | devsetupstagecallback void (*)() TNRA Ay NT v T AT —Va—L\y
7 B

15 | devdataoutstagecallback | void (*)() TNAARAT—=HT 7 NAT =V a— /Ny
7 Bk

16 | devdatainstagecallback | void (*)() TNA AT =B A VAT =V T—)L/Ny 7
B

17 | devsofcallback void (*)0) T 3A A SOF EliAF = — v N 7 BiEL

18 | devresetcallback void (*)0 TNAZY Ty ha—nNy 7B

19 | devsuspendcallback void (*)0 TINA AP AN Ra— o3y 7 B

20 | devresumecallback void (*)0 FRA AV YV a—ha—Ny 7B

21 | devisooutcallback void (*)0 T34 A ISOOUT = —/1/3 v 7 B%%

22 | devisoincallback void (*)0) T34 A ISOIN z2—/L 3w 7 B

23 | devconnectcallback void (*)0 TNA ARy ha—nNy 7B

24 | devdisconnectcallback void ()0 TNA AT 4 AT ha—nNy 7B

25 | devlpmecallback void (*)0) T3 A LPM zt— /L3 7 BE%

26 | pHost void * LA A RNy BT KA fE

27 | pDev void * LT A AN R TR
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TOPPERS
* 4.2.5.1.4USBOTG /N> KT
@ usb_otg_mode
USB OTG O EE— REHRET 5,
E2E fiE P
USB_OTG_MODE_DEVICE 0 USB DEVICE @&
USB_OTG_MODE_HOST 1 USB HOST [& &
USB_OTG_MODE_DRD 2 OTG — K
# 4.2.7.1.5 usb_otg_mode & EE
@ speed
USB D#E%EA B — RERET S,
EF & P
USB_SPEED_HIGH 0 HIGH % v"— R{E&E
USB_SPEED_FULL 3 FULL 2 v°— Fig@E
# 4.2.7.1.6 speed % EMH
@ phy_inface
PHY FRIREZ1T 9,
T & P
USB_PHY ULPI 1 ULPI-PHY
USB_PHY EMBEDDED 2 EMBEDDED-PHY
# 4.2.7.1.7 phy_inface i EfH
4272403 —T o4 Rtk
USB OTG Z #7425 K7 A SEEIILLTFOHEY THh 5,
BA%A #il GIE% s %
usbo_init USB_OTG_ | ID portid fBE A — K ID ©
Handler* USB_OTG_Init_t *pini USB-OTG XY 7 =
IV % AL
usbo_deinit ER USB_OTG_Handler* husb USB £ =2—/LDOHEZ)
e
usbo_getcurrentfram | uint32_t USB_OTG_Handler* husb WAEEITHRFO 7 L — A
e HHE0 729
usbo_setcurrentmode | ER USB_OTG_Handler* husb USB-OTG D E— K&
EEIT D
usbo_coreinit ER USB_OTG_Handler* husb USB-OTG == 7 @ #]#
i
usbo_enableglobalint | ER USB_OTG_Handler* husb USB-OTG 7 g —/ 3L
FLA L % NG E
usbo_disableglobalint | ER USB_OTG_Handler* husb USB-OTG 7 @ — 31
EIATIr % BESH R TE
usbo_flushTxFifo ER USB_OTG_Handler* husb FREFIFO% 77 v o
uint32_t num 43
usbo_flushRxFifo ER USB_OTG_Handler* husb ZEFIFOZ 7T v a
15
usbo_iniFifo ER USB_OTG_Handler* husb %15 FIFO #1¥{LELE
usbo_hc_init ER USB_OTG_Handler* husb ANDZI N S S o o b1
uint8_t ch_num I35
uint8_t epnum
usbo_hc_startxfer ER USB_OTG_Handler* husb RARNTF v RV E[EE
uint8_t ch_num Kk
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usbo_hc_halt ER USB_OTG_Handler* husb RAABMNF ¥ XL %
uint8_t ch_num HALT {RHEIZT 5
usbo_resetport ER USB_OTG_Handler* husb RARMR—F R L
)
usbo_drivevbus ER USB_OTG_Handler* husb B~AMH VBUS o4~
uint8_t state T IEERITD
usbo_hostinit ER USB_OTG_Handler* husb RA S OPIHMLELT 5
usbo_starthost ER USB_OTG_Handler* husb RA N EHET S
usbo_stophost ER USB_OTG_Handler* husb ARAMEEIETD
usbo_gethostspeed uint32_t USB_OTG_Handler* husb RAPDayAE—K
ZED
usbo_hed_irghandler | void USB_OTG_Handler* husb USB-OTG 7 A ~#[A
Fr AL
usbo_devconnect ER USB_OTG_Handler* husb USB 7 /34 AP R
usbo_devdisconnect ER USB_OTG_Handler* husb USB 7 /34 AYJWr3EsR
usbo_activateEndpoi | ER USB_OTG_Handler* husb T RRAUNT T
nt USB_OTG_EPTypedef *ep PRV EN S ¢
usbo_disactivateEnd | ER USB_OTG_Handler* husb T RFRA T 4 A
point USB_OTG_EPTypedef *ep T T 4 A Nk
usbo_epsetStall ER USB_OTG_Handler* husb TV RRA YV FNEAT
USB_OTG_EPTypedef *ep 4 —)VIRBEIZREE
usbo_epclearStall ER USB_OTG_Handler* husb T RFRA LV NDRT
USB_OTG_EPTypedef *ep 4 — VAR TR
usbo_setDevAddress | ER USB_OTG_Handler* husb TNA AT KL A&
uint8_t address ET5H
usbo_getDevSpeed uint8_t USB_OTG_Handler* husb USB 734 AAE—F
ZI0
usbo_ep0_outstart ER USB_OTG_Handler* husb T KR4+ 0-OUT
uint8_t *psetup BHAGEE R
usbo_epOstartxfer ER USB_OTG _Handler* husb T RARA k0 DERE
USB_OTG_EPTypedef* ep BHAREE SR
usbo_epstartxfer ER USB_OTG _Handler* husb T RRA Vb OERE
USB_OTG_EPTypedef* ep BH AL B Rk
usbo_devinit ER USB_OTG_Handler* husb USB 731 2 gJH#1L
usbo_stopdevice ER USB_OTG_Handler* husb USB 531 g 1k
usbo_init_lpm ER USB_OTG_Handler* husb LPM O #jHL.
usbo_pcd_irghandler | void USB_OTG_Handler* husb USB /34 ADEAI
AL
usb_otg_isr void intptr_t exinf USB-OTG A & ¥ —
B AN —TF
usb_otg wkup_isr void intptr_t exinf USB-OTG WKUP #[3A

HYP—EAN—F

# 4.2.7.2.1 USB-OTG K7 A1 /~E%k

4273278—Fx—F
USB-OTG (3R A MEREL 731 ZEREEZ b ONY 7 =TV ThHhD, RA MERETZ T /A 2D &
5o TLUF OBEREZ FE1TT 5,

(1) &= MIHNYE

USB-OTG —Fv =7, EEYa2—VOPHHLzT N, USB xA F& 24— 45, USB @
IRREEBRBITENAAZBIEL D O D a3 — L3y 7 TEITEN D,
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USBR R RIEA1E

usbo_initPI#K T
N—FHERIEENDRS
DEYHL

LRESI—IILONE
EER
usbo_hostinitBE$( T
USB7RR ~#IHA1E

l

EHES2—LIZRE
“rER
usb_starthostB${ TR
A—hER
usbo_enableglobalint
HTHO—/NILEAH
ZEFEl

l

usbo_resetportEA# TH
—kJEYbETD

BES

% 4.2.7.3.1 USB 7 2 #1814k

(2) FA LTI ax—T g
USB R A FOHIHUERE T 35 & 73 A0 HIREBICBATT 5, IRIEERIXELA A H0
Da— Ny BT LY 2 — B SN D, USBAEA M CHEHA IS a2 — 3y 7 BEITLL
To4>5THD
D hostsofcallback
SOF 0% A X v 7 CHlIAHZZFAET 5, USB X 1ms HALIZ SOF 23177 5728 1ms HIEIC
a— Ny T ENRD,
@ hostconnectcallback
BA FOR— FELEAZ(USB_OTG_GINTSTS_HPRTINT) S FEAE L AN— "EwTF =~ v 7 %
ITWa—n Ry 735,
@ hostdisconnectcallback
KA DT 4 Aaxy FERAZ(USB_OTG_GINTSTS_DISCINT) 2N FEARE, a—uNy 745,
@ hostchangeurbcallback
KA FF ¥ ZVELARUSB_OTG_GINTSTS HCINT) 3L, a—/L Ny 795,

Bt O 1L hostconnectcallback BAEFEFON LG EAMET 5, 2 — Ny 7 BT A X MEA
DHT, BRI Z A7 LYV TEITEN D,
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hostconnectcallback

by

usbo_gethostspeed %k
TEKRAE—FZIWYHE
£l

usbo_hc_initBE &% >
TEPODIN/OUTMD 2D

DIRRNISREER T
%
\L DevDescMD8/\1 +4&%2{E
DecDescD18/\( & 5215
usbo_hc_startxferfE % Device AddressZtwk
FALNTENUMERATION | —— | CfgDesc9/ 5\ &2 (S
T—RADEZEEITS Manufacturer String% 15
Product StringZ 315
Serial Number String%52{5

usbo_hc_startxferfd 1%
FAULVTSET
CONFIGURATIONZ T
)

IS RER

X 4.2.7.3.2 i lLEE

(8) RA MY T ADEIR LR

ey a— T I 25— 3 2KV EHE L7z binterfaceClass 7267 7 AE Y 2 — /)L &%
T2, M D7 TAED 2a— AR WGEAITREF L2 D, 7 TAEY a—LRRESNTS
Bl 7 7 AEY 2a— NV TED S X FIET Init GEEAOT Y AL FOFES) —Requests (7
TATHRT 237 A—2 OBfF%) 2FTL, EFERTTIEZ ZAEY2a—VORBE T nt 2%
F1TT D, TNHOUBRTY TAEY 2 — VRIZBRRHDOT, i~ L7 —F ¥ — h Crldid c&
2, 22 TREBERICHW D 22— 3y 7 BIELIE hostchangeurbeallback B TH %,

(4)7= 2 kYT

I M 1o =546, USB /s X b DEIALND S hostdisconnectcallback 237 ivd, Z D 23—/
o7k ErEY 2 — A NFEEN BT Y 2 — L DU FIERN TN S, FIEIZLL T 7 e —F ¥
— hDEBY THDH, 7T AEY 22—/ Deinit BATIZH A7 L-YLTITOIL, S THREGRD & 72D,
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YR &HY hostdisconnectcallback

usho_stophostBi%{ T~
ALEEFLLE

NEBOFrRILEET
—REHE

l

usbo_enableglobalint
HTHTO—/\LEAH
Al
usbo_drivevbusBi# T
VBUSZEA Y

l

EFTLTWV=ISRED
a1— )LD Delnit B # %0 F
U9

l

usbo_resetportBi# T~
—~J)EYhETS

ERSS

4.2.7.3.3 YIWrALEL

T A ZANER R FEREICKRIIS T 2EMEATT 9, £, REIC L - TiE. USB HHALN TR Z 5%

i PR

@

@ Q@ @ @ &® @ ©

® & & ©

ETH D, IREDEBILIUSB 71 ANHDa— A3y 72K > TThivs,

devsetupstagecallback

OUT = RARA v b® SETUP /37 v N@AELAZ(USB_OTG_DOEPINT _STUP)7»:H D =1 —
JLoNw g

devdataoutstagecallback

OUT = RARA > b D#EEEIAZA(USB_OTG_DOEPINT _XFRC)/ 6D 2—)L/N 7
devdatainstagecallback

IN = RiRA v FOEEKR TELAAUSB_OTG_DIEPINT XFRCO)2 6D 2 — )Ly 7
devsofcallback

SOF ZiAZ(USB_OTG_GINTSTS_SOF) /5 D 1 — LN 7

devresetcallback

ENUMERATION # T #3A7Z(USB_OTG_GINTSTS_ENUMDNE) 7 & 0 22— /L 3 7
devsuspendcallback

SUSPEND #JAZ(USB_OTG_GINTSTS_USBSUSP)/» 6 D — L3y 7
devresumecallback

RESUME ZiAZ(USB_OTG_GINTSTS WKUINT) /6 D 2 — L3 7
devisooutcallback

ISO-OUT R5eitEhAA(USB_OTG_GINTSTS_PXFR_INCOMPISOOUTD)H 5 D 1 — Lo 7
devisoincallback

ISO-IN AK5efEELAA(USB_OTG_GINTSTS_IISOIXFR) 7> & 0 = — /)L /3 v 7
devconnectcallback

ax7 v a ERAZ(USB_OTG_GINTSTS_SRQINT) & D =— /L3 7
devdisconnectcallback

T4 Aaxy g VERAR(USB_OTG_GINTSTS_OTGINT) 6 D =— L3y 7
devlpmcallback

LPM # %R — T 255 0REEE 2 — LNy 7
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(5)T A 2L
USB 7 3 A 2O FIEA DL T OFIZRT,

USBT/ 1R
WHE

usbo_initFA# T
N—FHHEENVRS
DEYHL

usbo_devinitBIZ TUSB
TINAREHAE
usbo_devdisconnectf§
HTTARARIIEERE
EZEFIFON¥EALE
115

Usbo_devconnectE#i

TaARIMRREICTEIT

usbo_enableglobalint 3§

#HTrsa—/NILEAH
ZEFA

RS

4.2.7.3.4 USB 5 /341 2Dk

6) A A =T I a2 x— g v

USB O#ktiL, SUSPEND, RESUME @ =— L 3w 7 DMl FE D 7244

TOPPERS

Uty ha—insnxy 7

(devresetcallback)iZ L 0 | Bkt 2 BHAAT D, 2 BEREOIRRE TTEE L AT D alREMER B 5, 77,
ITF I 2L —alBTHTOICT Y RARA > F 0O IN/OUT Z1EkT 5, fEtE. LT a— Xy

IFAEL, WIS T, 72354 AHFMOEE %
@ devsetupstagecallback SETUP A7 — Y DHK
@ devdataoutstagecallback T —H ZAFER
® devdatainstagecallback T — A EE R

%2, SET CONFIGURATION #%{5 L7256, USB 7 7 ZADEEICBITT %,
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bt devresetcallback

usbo_activeEndpoint[
#ZERLT, EPO-
IN/OUTD IV RRA b
)
\L devsetupstagecallback
devdataoutstagecallback
ENUMRATIONT—#%% | 1 devdatainstagecallback
BRYRHT FEOa— L\ IBEBFELER
TNART—RERYRDHT

RRAMMSDSET
CONFIGURATION®D #
IDSALANJLDEEIC

BT

BISEA

4.2.7.3.5 USB 7 /31 A D

(7) SUSPEND & RESUME

USB 7 /31 ZAD454, l{EM %t SUSPEND & RESUME O ZRIZE Y | MERERBEIELZITD
RIFIEZR B, THHDOBATIZUL T O 32— 3y Z7BEIZ K-> TER SN D, G, kb, 2
OO =3y 7 BAEDBIHIND D TEENPLETH D,

@ devsuspendcallback BT rE— NER
@ devresumecallback B R EIFER
(8)F /A AYIF

USB 734 ZADO I i3I = — 123 » 7 (devdisconnectcallback) OFF M LIZ L V179, 2D a—/b
Ny 7 OFIZ SUSPEND & 22— /L3y 7 384T 5,

VIR devdisconnectcallback

ISALANIL DY ETAR
BETS

b 1

4.2.7.3.6 USB 7 /XA Z DY

4.3 F7 Depend Driver

43 1=

F7 Depend Driver |X., STM32F746 /~»— R 7 = 7 HHDTNA A RTARXTHDH, FIHH KT AN
ELTUTDRIANRNEYR—1T%,

(1) Itde ROCKTECH 4.3-inch 480x272 LCD-TFT A5 /34 A K F A /3

2 tp FT5336 %= f\ /= touch panel 1 > #Z—7 = A A K7 A N

(3) sdmme  SoC W™ SDMMC1 % v 7= MicroSD card F15 /34 A KF A

(4) audio SoC ™ SAT & WM8994 % 7oA —F 4 AT /"4 A RT AN
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4.3.2LTDC
LTDC(LCD-TFT Controller)ix LCD-TFT H®» %7 L)L RGB THlfl+ 22> ha—7TH 5,
ANFLLTFOT =239 5,
(1) ARGBS8888
(2) RGB88s
(3) RGB565
(4) ARGB1555
(5) ARGB4444
(6) L8(8-bit Luminance or CLUT)
(7) AL44 (4-bit alpha + 4-bit luminance)
(8) ALSS (8-bit alpha + 8-bit luminance)
H 771% 24-bit RGB Parallel Pixel Output, 8 bits-per-pixel(RGB88S8)

4321 T—At#

LTDC OIS T — % EAEERICOWCREE T 5, AOREE K 4.3.2.1.1 @ Color_t TEFE

4%, LTDC OoWHkiciZ#E 4.3.2.1.2 @ LTDC_Init_t B AHEHT 2, LA TRELF 4.3.2.1.3 O
LTDC_LayerCfg t BUZfi 4%, # 4.3.2.1.4 I LTDC > RT &2 EHFT 5,

F5 | A i) BghE
1 Blue uint8_t Hh
2 Green uint8_t ok fh,
3 Red uint8_t TR,
4 | Reserved uint8_t V-7
7% 4.3.2.1.1 Color_t %!
%5 | HHE Al Hhe
1 | HSPolaiity uint32_t ARV R AR P R E
2 | VSPolarity uint32_t e [ [ AR P R
3 | DEPolarity uint32_t T — X FF R E
4 | PCPolarity uint32_t | = /s 7 oo+ S
5 | HorizontalSync uint32_t A RIEARR E (1 Ol % 5% 7E)
6 | VerticalSync uint32_t ME R ECL O %R E)
7 | AccumulatedHBP uint32_t FHE EDOKFEAN Y 7 R—=F (-1 D %R E)
8 | AccumulatedVBP uint32_t HEEOEE AN 7 R—FEH(1 DEZRE)
9 | AccumulatedActiveW | uint32_t HE LT 7T 4 ThEEGCL OfEARE)
10 | AccumulatedActiveH | uint32_t SR EOT 7T 4 7@ SE(1 OfE &R E)
11 | TotalWidth uint32_t b~ — %V DIEAE (1 DA R E)
12 | TotalHeight uint32_t b —Z N OE SE(C1 OfE & R E)
13 | Backcolor Color_t Ny 7 7T 00 K
7% 4.3.2.1.2 LTDC_Init_t %!
%5 | HHE A HEHE
1 WindowX0 uint32_t Window DK X — MiiE
2 | WindowX1 uint32_t Window D7KY-A kv 7L E
3 | WindowYO uint32_t Window DHE[E A ¥ — MMLE
4 | WindowY1 uint32_t Window DO IEE A | v &
5 PixelFormat uint32_t e LDT 7y —< vk
6 | Alpha uint32_t TV 7 ERAE
7 Alpa0 uint32_t FI7 XV INTIVT 7E
8 | BlendingFactorl | uint32_t TIT 4T Ty I H—1
9 | BlendingFactor2 | uint32_t TIT AT Ty I HE—2
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10 | FBStartAddress | uint32_t Yy hw v T AEYDAZ— T FLX
11 | ImageWidth uint32_t ARA—=DOE 7 BIVE
12 | ImageHeight uint32_t ARA—=DOE T LGS
13 | Backcolor Color_t Ny 77T 0 KE
7% 4.3.2.1.3 LTDC_LayerCfg_t 7!
#5 | HA | LS
1 Init LTDC_Init_t WL
2 | LayerCfg[MAX_LAYER] | LTDC_LayerCfg_ t | L ¥7
7% 4.3.2.1.4 LTDC_Handle_t !
Total width Z:
HBP HFP
% £ ".'.L . -
=35 Active width
™= < *
FVEVNG vt [
3
VBP
r
I Data1, Line1
E
o
L]
-
k.. Active Display Area
S| Active Height
v | Data(n). Line(n)
¥
VEP
y y
MSVIDBTAV

4.3.2.1.1 LTDC & &Ml

O HSPolarity

AKF RSB RR E 2 SR E T %
EF i A
LTDC_HSPOLARITY_AL 0x00000000 TIT 47—
LTDC_HSPOLARITY_AH LTDC_GCR_HSPOL TI2TA4TA

# 4.3.2.1.5 HSPolerty 7% &l

@ VSPolarity

e B AR E 2 9 5,
EFR i A
LTDC_VSPOLARITY_AL 0x00000000 TIT 47 a—
LTDC_VSPOLARITY_AH LTDC_GCR_VSPOL | 727 7 4 7\ A

# 4.3.2.1.6 VSPolarity &% &
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@ DEPolarity
T — X AR E AT O,

EF fiE N
LTDC_DEPOLARITY_AL 0x00000000 TIT 4T a—
LTDC_DEPOLARITY_AH LTDC_GCR_DEPOL | 77 75 4 7\ A

# 4.3.2.1.7 DEPolarity 7% &1
@ PCPolarity
voeL ey JEREESRET D,

EF B A
LTDC_PCPOLARITY_IPC 0x00000000 Input pixel clock
LTDC_PCPOLARITY_IIPC LTDC_GCR_PCPOL | Inverted input pixel clock

# 4.3.2.1.8 PCPolarity % E il
(® BlendingFactorl
TIT AT Ty A — 1 ERET D,

E2 B RE
LTDC_BLENDING_FACTOR1_CA 0x00000400 Cte Alpha
LTDC_BLENDING_FACTOR1_PAxCA | 0x00000600 Cte Alpha x Pixel Alpha

# 4.3.2.1.9 BlendingFactorl 5% & /&
® BlendingFactor2
TIUT AT Ty I — 1 BRET D,

E {1 A
LTDC_BLENDING_FACTOR2_CA 0x00000005 Input pixel clock
LTDC_BLENDING_FACTOR2_PAxCA | 0x00000007 Cte Alpha x Pixel Alpha

# 4.3.2.1.10 BlendingFactor2 #% & 1A
4322 43— 4 ALH&
LTDC #5KET 2 N7 A N E LU FIRT,

B4 i ElES Hhe ik

Itdc_init ER LTDC_handle_t *phandle LTDC o#J# %17 5 WAZE

Itdc_configlayer ER LTDC_handle_t *phandle index (ZxfIi L7z LA ¥ | WA
LTDC_LayerCfg_t *pconfg RELRTET D
uint32_t index

Itdc_setalpha ER LTDC_handle_t *phandle index IZXIG L7z A ¥ | A7V a
uint32_t Alpha DTNT FEEERET
uint32_t index %

ltdc_setaddress ER LTDC_handle_t *phandle index (2% L7-LAY | 723 v
uint32_t Adress DAHX—FT LR %
uint32_t index BET 5

ltde_setwindowsize ER LTDC_handle_t *phandle index 2o L7 AY | A>3
uint32_t XSize @ Window %A X & A
uint32_t YSize A —hE, & X %%E'ﬁ‘
uint32_t index %

Itdc_setwindowposition | ER LTDC_handle_t *phandle index 2o L7 AY | A>3 v
uint32_t X0 @ Window @ & 5 %
uint32_t YO (XO,YOIZZH T %
uint32_t index

Itdc_configcolorkeying | ER LTDC_handle_t *phandle index IZXIG L7z A ¥ | A7V a v
uint32_t RGBValue DHT—F%—A VT
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uint32_t index BERET D
Itdc_enablecolorkeying | ER LTDC_handle_t *phandle index IZKfIa LAY | A>3 v
uint32_t index DT —F—A T
E AN D
Itdc_disablecolorkeying | ER LTDC_handle_t *phandle index IZ®ISL72LA Y | A7 a v

uint32_t index DHT—F—A T

FEZ NS D

# 4.3.2.2.1 LTDC

4.3.2.3

APBAFEEREL TlZ. LTDC O

E R A

BX

REFIE

=t

Ax &

I Stm32Cube_FW_F7 #® stm32746_discovery_led.c @ BSP #4#E

EHWTEEL TS, ZHUEGUI & LT BSP Of#iEE2Z0E EiHT 5720 THDH, A— RTHEH
L TW5 4.3-inch 480x272 ® % 7 —LCD % 2 LTDC D% EZ1T 9 1= 12i%. LCD (%t L% E
/NT A —2%% LTDC_Init_t B A LTy RZICEE L, ltde_init BAEEZ W TITW, LA TORKE
% . ltdc_configlayer Bz HWCTIT XX LV, BERITR AT — X I L7e RAM FEIB A fEE N 25
> TEXHB X, TONERERT—X L L TLCD IZERREIND,

5 | HE B EfE
1 HSPolaiity LTDC_HSPOLARITY_ AL
2 VSPolarity LTDC_VSPOLARITY_ AL
3 DEPolarity LTDC_DEPOLARITY_AL
4 PCPolarity LTDC_PCPOLARITY_IPC
5 HorizontalSync RK043FN48H HSYNC(41) - 1
6 | VerticalSync RK043FN48H_VSYNC(10) - 1
7 | AccumulatedHBP RKO043FN48H HSYNC - RK043FN48H HBP(13) - 1
8 AccumulatedVBP RK043FN48H_VSYNC - RK043FN48H_VBP(2) - 1
9 AccumulatedActiveW | RK043FN48H_WIDTH(480) + RKO043FN48H_HSYNC +
RK043FN48H_HBP - 1
10 | AccumulatedActiveH | RK043FN48H _HEIGHT(272) + RKO043FN48H VSYNC +
RKO043FN48H_VBP - 1
11 | TotalWidth RK043FN48H_WIDTH + RK043FN48H_HSYNC +
RKO043FN48H_HBP + RK043FN48H_HFP(32) - 1
12 | TotalHeight RK043FN48H_HEIGHT + RK043FN48H_VSYNC +
RK043FN48H_VBP + RK043FN48H VFP(2) - 1
13  Backcolor F—E¥n
# 4.3.2.3.1 480x272LCD @ LTDC_Init_t % D% il
F5 | HH HERE
1 WindowXO0 0
2 | WindowX1 RK043FN48H_WIDTH(480)
3 WindowY0 0
4 | WindowY1 RK043FN48H_HEIGHT(272)
5 PixelFormat LTDC_PIXEL_FORMAT ARGBS8888
6 Alpha 255
7 Alpa0 0
8 | BlendingFactorl EES
9 BlendingFactor2 EEA
10 | FBStartAddress AEVT RLA (A[E)
11 | ImageWidth RK043FN48H_WIDTH
12 | ImageHeight RK043FN48H_HEIGHT
13 | Backcolor F—LE¥n

7 4.3.2.3.2 480x272LCD » LTDC_LayerCfg_t % D% &

i
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43.3TP
TP(touch panel Controller)ix FT5336 Z{H L CE V., LCD %% v F LicHa ., & OFEFE % HiA I
HTENTE D, FT7A AT StmCube TR SN TR Y, 12C A— b 3ITHfH ST 5, 12C
OHFENZEI L Cix, BSP H® stm32746g_discovery.c 23— L CEE L. TP #o#l4HIL BSP F o
stm32746g_discovery_ts.c FDA X —7 = A A AE, TOFEEMHEHL TV 5D,

4.3.4SDMMC
SDMMC(SD/SDIO/MMC card host interface)iZ SD #— K AE VUL SDIO ¢ DA v X —T = A A%
7oV 7270 Thbd, STM32F746 Discovery R— R Tld~A 271 SD h— RV /v MIEESH
TWAH7HSD 1— K, SDHC H—REDA U F—T A A%ITH KO LTS, SDI—FE&
DBEIITEZE L S DMA 2 H L TWb, Cortex-F7 TIET—4 ¥+ v afiE2Ho-0, $v
v 2 ARG RIFIZ T > TV D,

4.3.4.1 T—43 {4k
SDMMC K7 A 73X SD 71— KHIZE&EF L TW\Wb, £ 4.3.4.1.1 12 SDMMC K7 A "D N> RTHY
SDMMC_Handle_t #71~9, % 4.3.4.1.2 12 SD » — KIF# A& € 5 SDMMC_CardInfo_t % %2 EFd

Do
% | HE Al B
1 base uint32_t SDMMC LV AHX _X—RAT R A
2 ClockMode uint32_t HBEersuevyrE—FR
3 | BusWide uint32_t FREN AR
4 | RetryCount | uint32_t U kT A%
5 | cardtype uint32_t 71— RNFEA
6 | RCA uint32_t RCA &
7 | CSD[4] uint32_t CSD f#
8 | CID[4] uint32_t CID f&
9 status volatile uint32_t | fxSIRAE
10 | SdCmd volatile uint32_t | BRtfEE 2~ K
11 | hdmarx DMA_Handle_t * | %{H DMA /N> K5
12 | hdmatx DMA _Handle t* | 2{Zf DMA ~> K<
7% 4.3.4.1.1 SDMMC_Handle_t !
%5 | HH 7 HhE
1 capacity uint64_t KECSA B)
2 blocksize uint32_t Javy ¥ AR
3 maxsector uint32_t WA =RIR/ADE " §
4 | RCA uint16_t SD RCA f#
5 | cardtype uint8_t 71— RiJH
6 status uint8_t AT —H A

# 4.3.4.1.2 SDMMC_CardInfo_t %

@D ClockMode
ruavy 7 E— REEET D,

T il M
SDMMC_TRANSFER_CLK_DIV | 0x0 DIV 72 L
# 4.3.4.1.3 ClockMode % Efi&
@ BusWidth
SDMMC OffE T — % N AR EFHET D,
% | il | W%
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SDMMC_BUS_WIDE_1B 0x00000000 1ty k
SDMMC_BUS_WIDE_4B SDMMC_CLKCR_WIDBUS_ 0 |4t v k
SDMMC_BUS_WIDE_8B SDMMC_CLKCR_WIDBUS_1 |8t v k

7 4.3.4.1.4 BusWidth % E{H

@ cardtype
71— REHRISZHE LT — R
£ i PR

SD CARD V11 0 SD CARD V1.1
SD_CARD_V20 1 SD CARD V2.0
SD_CARD_HC 2 SDHC CARD
MMC_CARD 3 MMC CARDCE%})i?)
SD_10_CARD 4 SD I0 CARDCE%J)i?)
HS_MM_CARD 5 HS MMC CARDCE %}its)
SD_I0_COMBO_CARD 6 SD I0 CARDCE%T)i?)
MMC_CARD_HC 7 MM HC CARDCE%}i)

# 4.3.4.1.5 cardtype % EfH

KA DY EE ER =2— F T

4.3.4.1.6 |2~ 7,

E LTS, SDMMC M A 7 =23 /E L2 BB OIBRER XK

& fi M7
E_SDCOM -80 av Rx=T—
E_SDCRC -81 CRC =7 —
E_SDECMD -82 av KA VT v I AT T —
E_SDVOL -83 HIET T —
E_SDTRS -84 WET7—

* 4.3.4.1.6 =7 —a— N¥LiE

4342 43— x4 Rtk
SDMMC Z#&RET D N7 A NBEBMALLTICRT, FIA4/NTK 4.83.5.2.1 [T HEARMELZITS KT
AL K 4.8.5.22D 8D 1 — ROWMIHEZIT D RTA DD 5 HHEEE N7 A /\Z#% kD Storage

Device Manager %>5 7 — RN, —EDO IO L&1T 5.,

g il ElE: BgHE 5
sdmmec_init void intptr_t exinf SDMMC /~— K1k
sdmmec_sense bool t int id ¥EEID ® SD card & A
T35, HDHGH true T
sdmmc_open SDMMC_ | int id FEEID ® SDMMC K7 A /N
Handle_t A= 5, REVEIEA
* Y RI~DRAH
sdmmec_close ER SDMMC_handle_t *hsd SDMMC K74 %7 w—
AT 5
sdmmc_erase ER SDMMC_handle_t *hsd SD card DA L — X %479
uint64_t startaddr
uint64_t endaddr
sdmmc_blockread ER SDMMC_handle_t *hsd SD card 7257 v v 7 BT
uint32_t *pbuff READ 9%
uint32_t ReadAddr
uint32_t blocksize
uint32_t num
sdmmec_blockwrite ER SDMMC_handle_t *hsd SD card ~7 1 v 7 H{I T
uint32_t *pbuff WRITE 7%
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uint32_t WriteAddr
uint32_t blocksize
uint32_t num

sdmme_wait_transfar | ER

SDMMC_handle_t *hsd
uint32_t Timeout

READ/WRITE #5:5%% 5 217
g

void

sdmmec_checkint

SDMMC_handle_t *hsd

HA 7 B%K

#% 4.3.4.2.1 SDMMC A R A SEi%k

(kg 2

513

B HE

sdmmec_getcardinfo ER

SDMMC_handle_t *hsd
SDMMC_CardInfo_t *pCinfo

ax7 kL7 SD card O
WAERY HY

sdmmec_checkCID ER SDMMC_handle t *hsd CID #H&54 2%

sdmmc_setaddress ER SDMMC_handle_t *hsd fBxt7 KL 2 (RCA) % B &
35,

sdmmec_sendCSD ER SDMMC_handle_t *hsd CSD % g9 5,

sdmmec_select_card ER SDMMC_handle_t *hsd =KL havr K%

uint32_t addr

FATT

sdmmec_configuration | ER

SDMMC_handle_t *hsd

2y 74X al—a
EZAT S

sdmmec_set_widebus ER

SDMMC_handle_t *hsd

NAMRZRET D

sdmmec_getstatus ER

SDMMC_handle_t *hsd

SD 1—FAT—hF&ZHD
AT,

#* 4.3.4.2.2 SDMMC #J#{t K Z A1 /~B%&k

4.3.4.3 BREFIE

SDMMC DO/ — R =7 OHHUBIZERZE AR, V&> FMEIZ sdmme_init BA%A HWTIT 5, SD
H—FRDOGE, Ay MIAT AT RGN0 THILTIEN RS, AT 4 7T OFRTHED
Storage Device Manager 237 9, ff{KAEENA[HE/R A T + 7 D4 Storage Device Manager |
500ms J&H#1Z mci_ses_por % (ARES%:T SDMMC D34, sdmme_init 23O &) ZREODY
ML TAT A TOREEZT =y 735, THhEUEIE, K 4.3.5.3.1 DL T v —ITHu, AT ¢ 7 23l
ANSNTHAIE, PIHEREEZ1T 9, BB FIZ =T — RN RAE LG E1E. AT « THHAR O
ENTOI, TRTCIEFICKRT LIZEE. AT 4 THMERAREIC 25, A ARERIREEDORE. 77 A
W AT BEHWT, 77 A VBN RREIZ 72D, AT 4 7 BT E 13, mei_cls_por BA% (K
FBBI% ¢ SDMMC D354, sdmme_close 23FFONH S %) 2N L, AT 4 7 2EHAARFNIZT 5,

SD 71— KD R 7 A \% STM32F4xx D456, SPL & 72 %, SPI O3E1X SPI HIZ K7 A ~NZHWT
SD 51— ROWEHLRT 7 B 2 %479, EALENEABEEZ W2 01X, 7 A4 SBEEE AR 2R
D70 7T haBEWA R T T 7 ANV AT AN IEL720TH D,

AT 4 T OHMUEDBHE T L&, FATFs ® RTANJ@Z2 R LT, AT 4 7ICxd 578 v 7 BALO
READ/WRITE & 10 77 B A0 ET 5, 435322 FATFs D KT A N\)pnH07 vy 7 ) — RO
Tn—%aRd, 7w 774 MIETESE mei_wri_blk(sdmmec_block_write) |2 & & #2 z AL L,

BB Ty U—=R IA MOy T 7 HIEORA BN 4N, NT T A 725 T DD, FATFs
DTy 7 V=K T4 RNRKITANEZLINAAL T T4 OB T — X OFiAEXEIRET H, TDI
., SDMMC RZ7A4 07y 7 U—K, T4 MI1AA T 74 DitAEZEHDILTNS,
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mci_ses_por
(sdmmc_init)

ATATHEL

ATATHY

SDMMCE1T

mci_opn_por mci_cls_por
(sdmmc_open) IS5— (sdmmc_close)
L EHET

MciCheckCID
(sdmmc_checkCID) | 35—

ATATHL
8T

| EeT

MciSetAddress

(sdmmc_setaddress —
) o=

| EreT

MciSendCID
(sdmmc_sendCSD) I5—

| EmeT

MciGetCardInfo

(sdmmc_getcardinfo —
) o=

| EeT

MciSelectCard

(sdmmc_select_card —
) o=

| EreT

MciConfiguration
(sdmmc_configurati
on)

I5—

| Emer

MciSetWideBus

(sdmmc_set_widebu —
s) o=

| EaeT

f_ mount

FATFsD Y2 ML —
i1 o=

EEET

AR
’T

% 4.3.4.3.1 F)¥HL7 72—

TOPPERS
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Jayy)—k

/Q/
mci_red_blk
(sdmmc_read _block)
TRyH)—RETS
ERERHT

Mci_wai_trn
(sdmmc_wait_transfar)
XD
WERERT

g
retryh™ 9 h 7y

I5—#.T

43432 RIAN"—=Tmy 7 J—F

4.3.5AUDIO
AUDIO RT7ANNF, AMELTT a7 E38E55%27 V21D PCM 7 — X IZE#EITW, Hih& L
TT VX)L PCM T —4 &7 )0 7EF8(5 51083 5, STM32F746-Discovery Clix, 7/ m /7 H7
AIZ wm8994 Z L T\ 5, wm8994 |X TP D KT A /N ERIERIC 12C AR — b 31T STV 5,
12C OHIENZEI L CTiZ, BSP 110 stm32746g_discovery.c A —fE L CHEH L. Zha &4 —TF 1 4
41X BSP H1 stm32746g_discovery_audio.c F DA X —7 = A4 A A, TOFEFMEHL THH
BEITH ZENTE D,

4351 T—4a#%

AUDIO RZ A NZAJE E oL@z wgibz17o5, ~> RZZ2HWTAT &1 OHIE %17
Do AJIRLER L MBI T 2BBMN Z L2508, N RZIIRBICENT S, £ 4.3.5.1.1 (2
SDMMC K Z A ~SHOPHER SAT_Init_t Z7~7, #* 4.3.5.1.2 12~ K75 AUDIO_Handle_t %
EFT D, N— NV =7 EFRMEERIINERERIAE H325 72 O ITR S 7220,

&5 | HA Al HhE
1 | AudioMode uint32_t AUDIO £— F
2 | Synchro uint32_t SAl 7uvy 77 nafl

65




TOPPERS
3 | SynchroExt uint32_t SAL 7' v v 7 v 27 a IR
4 | OutputDrive uint32_t HHT A A
5 | NoDivider uint32_t DIVIDER # %h/ %%
6 FIFOThreshold uint32_t FIFO AL v ¥ 2k —/L RERE
7 | AudioFrequency uint32_t AUDIO > 7V v 7 JEi%#k
8 Mckdiv uint32_t ~ A4 —2 1w DIVIDER
9 MonoStereoMode uint32_t /)7 a/ATVAE—FR
10 | CompandingMode uint32_t AN T 4 TE— R
11 | TriSize uint32_t TRIState ¥ % — A NiRGE
12 | Protocol uint32_t SAI BLOCK 7' & k =/v
13 | DataSize uint32_t SAI BLOCK & —# # A X
14 | FirstBit uint32_t MSB/LSB i &
15 | ClockStrobing uint32_t Iy« A ha—E U RIE
16 | FrameLength uint32_t 7L —AE
17 | ActiveFrameLength | uint32_t TIT 47 « 7L —hE
18 | FSDefinition uint32_t TL—h et AERE
19 | FSPolarity uint32_t FS POLARITY #&/E
20 | FSOffset uint32_t FS OFFSET &€
21 | FirstBitOffset uint32_t 28y NFOBERHIIOT —Z By MIE
22 | SlotSize uint32_t Aa sy fA X
23 | SlotNumber uint32_t Au vy MNEE
24 | SlotActive uint32_t SLOT 777 4 7€
7% 4.3.5.1.1 SAI_Init_t %!
%5 | HH il BEHE
1 | base uint32_t SAL 5/ ZAD_—RAT KL &
2 pcb AUDIO PortControlBlock* | /N— KU = 7 EHZEEE~DRA L HF
3 | Outlnit SAI_Init_t A7 ey 7 WIHERE
4 | Inlnit SAI_Init_t AN 7 vy 7 HIEGE
5 pBuffPtr uint8_t* F— A ~DRA L F
6 | XferSize uint16_t TR AKX
7 | XferCount uint16_t EZEI DT B
8 | hdmatx DMA_Handle_t * EEDMA NS RT~DRA U Z
9 | hdmarx DMA_Handle_t * Z{E DMA N> RT~DRA X
10 | audiomutecallback | void(*)(Audio_Handle_t*) | MUTE ==—/L % 7 B8%%
11 | audioerrorcallback | void(*)(Audio_Handle_t*) EBALHT T —a— L8y 7 B
12 | transcallback void(*)(Audio_Handle_t*) EEKRT a— o3y 7B
13 | transhalfcallback | void(*)(Audio_Handle_t*) N T EERT a— Ny 7 B
14 | recevcallback void(*)(Audio_Handle_t*) EKRT a— Ny 7B
15 | recvhalfcallbak void(*)(Audio_Handle_t*) IN= T AT a— Ny 7 B
16 | errorcallback void(*)(Audio_Handle_t*) T T —a—)LNy 7B
17 | status[2] volatile uint32_t AUDIO AF—# A
18 | ErrorCode volatile uint32_t =7 —a— |

# 4.3.5.1.2 AUDIO_Handle_t !

@O AudioMode
F—F 4 A= FERET D,

Jr—
JE 7%

i NE

SAI_MODEMASTER_TX

0x0000000

~AZERE—F

SAI_MODEMASTER_RX

SAI_xCR1_MODE_0

~ABZEE— R

SAI_MODESLAVE_TX

SAI_xCR1_MODE_1

AL—T7FEE-F

SAI_MODESLAVE_RX

(SAT_xCR1_MODE_0

AL —TZEE—F
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SAI_xCR1_MODE_1)

% 4.3.5.1.3 AudioMode & EfHE

@ Syncro
vrvrnE— REHRET D,

ETE filr A
SAI_ASYNCHRONOUS 0x00000000 TR
SAI_SYNCHRONOUS SAI_xCR1_SYNCEN_O DAV By i S
SAI_SYNCHRONOUS_EXT SAI xCR1_SYNCEN_1 I VA= Sl

# 4.3.5.1.4 Syncro % E i
@ SynchroExt
SAI 7'v w7 vy vt AYLEE
ETE i E
SAI_SYNCEXT DISABLE 0x00000000 7
SAI_SYNCEXT IN_ENABLE 0x00000001 IN H%h
SAI_SYNCEXT OUTBLOCKA_ENABLE | 0x00000002 OUTBLOCKA A%
SAI_SYNCEXT OUTBLOCKB_ENABLE | 0x00000004 OUTBLOCKB A%
% 4.3.5.1.5 SynchroExt 5% & fE
@ OutputDrive
W RT A4 THRE

TE T {2 g
SAI_OUTPUTDRIVE_DISABLE 0x00000000 )
SAI_OUTPUTDRIVE_ENABLE SAI_xCR1_OUTDRIV B2

7% 4.3.5.1.6 OutputDrive % E1fE
(® NoDivider
DIVIER %), &4k
% filr A
SAI_MASTERDIVIDER_ENABLE | 0x00000000 %)
SAI_MASTERDIVIDER _DISABLE | SAI xCR1_NODIV EilE)
# 4.3.5.1.7 NoDivider 3% &1l
® FIFOThreshold
FIFO A L3 2 k—/L RRE

TE T {1 N
SAI_FIFOTHRESHOLD_EMPTY | 0x00000000 0
SAI_FIFOTHRESHOLD_1QF SAI xCR2_FTH_0 1/4
SAI_FIFOTHRESHOLD_HF SAI xCR2 FTH 1 1/2
SAI_FIFOTHRESHOLD_3QF (SAI_xCR2_FTH_ 0| 3/4

SAI_xCR2_FTH_1)
SAI_FIFOTHRESHOLD_FULL SAI xCR2_FTH_2 1
% 4.3.5.1.8 FIFOThreshold 5% EfE
(@ MonoStereoMode
E )V B|AT LAE— NRE

B8 filr A
SAI_STEREOMODE 0x00000000 AT LA
SAI_ MONOMODE SAI_xCR1_MONO '/ 70

#* 4.3.5.1.9 MonoStrereoMode 7% & fE

CompandMode
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ARG T 4 TR RRE

TEFE B E
SAI_NOCOMPANDING 0x00000000 L
SAI_ULAW_1CPL_COMPANDING | SAI xCR2_COMP_1 ULAW 1CPL
SAI ALAW_1CPL_COMPANDING | (SAI xCR2_COMP_1| ALAW 1CPL

SAI xCR2_COMP_0)
SAI_ULAW_2CPL_COMPANDING | (SAI_xCR2_COMP_1| ULAW 2CPL
SAI xCR2_CPL)
SAI_ALAW_2CPL_COMPANDING | (SAI_xCR2_COMP_1| ALAW 2CPL
SAI_xCR2_COMP_O0|
SAI xCR2_CPL)
# 4.3.5.1.10 CompandingMode ¢ EfE
© TriState
TriState v~ % — Y A hEXTE

TE T {1 N
SAI_OUTPUT _NOTRELEASED 0x00000000 ELil)
SAI_OUTPUT _RELEASED SAI xCR2_TRIS 7%

# 4.3.5.1.11 TriState % &1
Protocol
BLOCK & b 2 L% iE

ETE file A
SAI_FREE _PROTOCOL 0x00000000 77—
SAI_SPDIF PROTOCOL SAI xCR1_PRTCFG_0 SPDIF
SAI_AC97 PROTOCOL SAI xCR1_PRTCFG_1 AC97

#* 4.3.5.1.12 Protocol i EfH
@ DataSize
BLOCK 7 —# H A X% E

ETE file A
SAI_DATASIZE_8 SAI xCR1._DS 1 8
SAI_DATASIZE_10 (SAI xCR1 DS 1] 10

SAI xCR1 DS 0)
SAI_DATASIZE_16 SAI xCR1_DS 2 16
SAI_DATASIZE_20 (SAI_xCR1_DS 2] 20
SAI xCR1 DS 0)
SAI_DATASIZE_24 (SAI xCR1 DS 2| 24
SAI xCR1 DS 1)
SAI_DATASIZE_32 (SAI_xCR1 DS 2] 32
SAI xCR1_DS 1]
SAI xCR1 DS 0)
# 4.3.5.1.13 DataSize % E1fH
@ FirstBit
MSB/LSB % &

TE T {1 N
SAI_FIRSTBIT MSB 0x00000000 MSB
SAI_FIRSTBIT LSB SAI xCR1_LSBFIRST LSB

# 4.3.5.1.14 FirstBit i% /EE
@  ClockStrobing
A=A = - S
e G EE
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SAI_CLOCKSTROBING_FALLINGEDGE

0x00000000

RYA =

SAI_CLOCKSTROBING_RISINGEDGE

SAI_xCR1_CKSTR

MHERY Y

# 4.3.5.1.15 ClockStrobing % & fE

FSDefinition
TL—Ah s af ARE

=
AEFR

i

A

SAI_FS_STARTFRAME

0x00000000

START FRAME

SAI_FS_CHANNEL_IDENTIFICATION

SAI_xFRCR_FSDEF

CHANNEL IDENTIFICATION

% 4.3.5.1.16 FSDefintion X EfE

@® FSPolarity
7L —5L 7 a2 POLARITY &7
TEF% fiE EA
SAI_FS_ACTIVE_LOW 0x00000000 TIT 4T a—
SAI_FS_ACTIVE_HIGH SAI_ xFRCR_FSPO | 7 7 5 7~ A
7 4.3.5.1.17 FSPolarity i E1E
FSOffset
TJlL—Ah s uaFA A7y NRE
TE#R B N
SAI_FS_FIRSTBIT 0x00000000 Ty —AREw R

SAI_FS_BEFOREFIRSTBIT

SAI_xFRCR_FSDEF

77 —A ME > NOH]

7 4.3.5.1.18 FSDefintion i &1l
@ SlotSize
Au sy A XARE
EF fiEi E

SAI_SLOTSIZE_DATASIZE 0x00000000 F—HP A X
SAI_SLOTSIZE_16B SAI xSLOTR_SLOTSZ 0 | 16 > b
SAI_SLOTSIZE_32B SAI xSLOTR_SLOTSZ 1|32t v b

# 4.3.5.1.19 SlotSize & EfH

SlotActive

vy KT 7T 4 TRIE
TE T fiE SEA

SAI_SLOT NOTACTIVE 0x00000000 L
SAI SLOTACTIVE_0 0x00010000 0
SAI SLOTACTIVE 1 0x00020000 1
SAI SLOTACTIVE_ 2 0x00040000 2
SAI SLOTACTIVE_3 0x00080000 3
SAI_SLOTACTIVE_4 0x00100000 4
SAI SLOTACTIVE 5 0x00200000 5
SAI SLOTACTIVE 6 0x00400000 6
SAI SLOTACTIVE 7 0x00800000 7
SAI SLOTACTIVE_8 0x01000000 8
SAI SLOTACTIVE_9 0x02000000 9
SAI_SLOTACTIVE_10 0x04000000 10
SAI SLOTACTIVE 11 0x08000000 11
SAI SLOTACTIVE 12 0x10000000 12
SAI SLOTACTIVE 13 0x20000000 13
SAI SLOTACTIVE_14 0x40000000 14
SAI SLOTACTIVE_15 0x80000000 15
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| SAT_SLOTACTIVE_FULL

| 0xFFFF0000

| 7V

# 4.3.5.1.20 SlotActive % EfE

AUDIO "> F7ND =T —EF(ErrorCode) & LA F D FEIZRT,

E T {2 aEA
AUDIO_ERROR_NONE 0x00000000 T7—72 L
AUDIO_ERROR_OVRUDR 0x00000001 F—=N—=F U FEET =T
AUDIO_ERROR_AFSDET 0x00000004 Anticipated Frame synchronisation detection
AUDIO_ERROR_LFSDET 0x00000008 Late Frame synchronisation detection
AUDIO_ERROR_WCKCFG 0x00000010 Wrong clock configuration
AUDIO_ERROR_TIMEOUT | 0x00000040 AA LT T B

#4.3.5.1.21 =7 —a— Kfi

4352 483 —J x4 Rtk
AUDIO K7 A 3 4.3.5.2.1 OFE KT A /3L K 4.3.6.2.2 D AHTTHEIZITH KT A "D _FifA
N5, BIETEET S mode AN E EHHICENAZHET S, mode DFREMEIZLLTFD 2 503 b

5o
O AUDIO_OUT_BLOCK : /)il 217 5
@ AUDIO_IN_BLOCK : AJiill#E1 24T 5
B4 A 5%k FERE ik
audio_init AUDIO_H | IDid AUDIO /~— F#IH#{E
andle_t*
audio_deinit void AUDIO _Handle t* haudio | AUDIO /%[
uint32_t mode
audio_clockconfig void AUDIO_Handle_t* haudio | AUDIO 7 v v 7 % E
uint32_t AudioFreq
void *Param
audio_irqghandler void SDMMC_handle_t *hsd AUDIO #3A 2 B4k
# 4.3.5.2.1 AUDIO % 7E K7 1 /\Bi%k
B4 i ElE: B %5
audio_start ER AUDIO Handle t* haudio | A /IMsEERR1E
uint32_t mode
audio_end ER AUDIO_Handle_t* haudio | AH JIMS$RERR T
uint32_t mode
audio_transmit ER AUDIO _Handle t* haudio | /17 — Z 55545 Hi 7
uint8_t *pData
uintl6_t Size
audio_receive ER AUDIO_Handle_t* haudio | AJj5— Z iz k544 AN
uint8_t *pData
uintl6_t Size
audio_dmapause ER AUDIO_Handle_t* haudio | A /1{£1E
uint32_t mode
audio_dmaresume ER AUDIO_Handle_t* haudio | AHJIF-Bd
uint32_t mode
audio_dmastop ER AUDIO_Handle_t* haudio | AHJI#& T
uint32_t mode
audio_enable void SDMMC_handle_t *hsd SD 71— FKAF— hZE2HVIA
ie,
audio_disable ER AUDIO_Handle_t* haudio | SAI Bi%4
uint32_t mode
audio_gethandle AUDIO Ha | IDid SAT %=1k
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ndle_t*

audio_status void AUDIO_Handle_t* haudio | FEfFikAEEH L
uint32_t mode

# 4.3.5.2.2 AUDIO i K= A S BE%%

4.3.5.3 BREFIE

TR DO FINEIZ SOV CREHT 5, STM32F746 Discovery TldA—F 4 45 — % OE L SAI £
2— )L TIT9 . AUDIO RFIANTSAL EV 2 — LV OHIBENERIEEXThH D, T—TFT 4T —FE 3%
7 ZIZANFF%4T 9 DIE wm8994 73T 9. wm8994 13 I12C3 ICHe STV ., 12C %@ L THIE 21T
Vo TITIEA—T 4 AT OFNEIZOWTHEAZITO, MP3 HHO PCM 7 —# 1331 OMB 7641
0 OMBIZE ST, TRTEAEVIZEATHBEIT) Z LI TE R, HBEAY— NIZADLETT
— X GRS O ISHE AR IR OIS T — 2 i 2 72 < EEIAH, DMA ZEERE— RIZ L CHEfiE 2%
179, STM32F ® A U — 2 DMA (21X, Yorlidisf& T & 7 — X fHIk 2R O#RERE TIRFIZ5E T HHA A
ERAEIELEENRDH D, a— Ny JEHTA N FERDY LJ% ALV TCEREBZT>TWHH
AT — A EXALETRL TN I E TREEDOHBELZAREICL TV D,
I4Mﬁl@@%%7mgﬂiSMfW$?17®@%m%ﬁ5o:@ﬁﬁ?&ﬂ%yz%w%l
JINAERT 22>, HMARIZHERT 2003 E S TR,

AUDIO/\—K™y 7
DWERE

SAN—R 7 DA
EE175, MHAMEIZRL
i, Audio/\UKR
FADIRAEDIRS

audio_init

% 4.3.5.3.1 AUDIO #¥JH#i4k

X 4.3.5.3.2 D IERE 7 v —F ¥ — h T, SAI # T — 2R EZITV, wm8994 DAL %17
26

X 4.3.5.3.2 DEFEFB 7 0 —F v — N T, MEHAOT ¥ &7 — XKy P L, a2—L Ny 7B
BAa e, HEZBT 5,

EZETIT. X4.3.5.3.3D 2D a— LNy JHOT7a—F v — rD L HIZ FESDT —Z B wm8994
ICHADSRE THE, DMA N— 7Rk a— Ny 7 BERHATE S D, ZHUC Xk, 57— X8RO R
MWL ST=Z by HEHDOAA V2 A7 TR @/k@T Bty NTHEIICEREITY,
DMA EHREH T a— o3y 7 BN G AT SN2 A HFEIR D% AN DB I o T2 2 E D
WO HEROAA VX ATIZHAGDIRDT — &%ﬁ/hﬁéio ZELREAT . WD a—N
v 7 BT, BT BN EE HEHOAA VA TITHEBOK T 28T 5,
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audio_clockconfig | BABEHOBEER ot S
. NURSHOH A FEDOAUDIO =
omadostar o | PRI N BE <5 R
R A—5%E YL TREASIEU L
audio_enable HABEOSAIEBHIZRET m
(AUDIO_OUT BLOCK) %) " P
mzh
SN d—)L/ N\ R
0 S wm8994M 5T /A p
T/ RIDENR RDERETS E#R
audio_transmat
wm8994 Z W EI L B wm IS—HT
3 A
o A
P
P

IS5—HT

X 4.3.5.3.2 I E 7 2 —F ¥ — b %] 4.3.6.3.3 JEEMH 7 o —F ¥ — |

DMALERER T
— LNy

DMA/\— B4 #&
Ta—L\yy

AMUARYIZEIE

B3R
A BRYIZ A UBRYIS
T—ARE DR T—HEEDRY
ISRDPCMT—% [ZRDT—H%tY
ZEtyhER RER
®’T

%] 4.3.5.3.4 2— /Ny 7 EHBIFRHLOT7 a0 —F ¥ — K

RV T LR T, M 4.3.6.3.5 HEK T 70 —F ¥ — FOFIETT A 2%2421LT 5,
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audio_dmastop
audio_disable
(AUDIO OUT BLOCK)

l

wm8994[Z{Z It B3R

4.3.5.35 HEK T 7o —F ¥ —h

4.3.6 DSI

E{EDMAZ{ELE
H A FASAIEZENIZT S

TOPPERS

DSI R 7 A 3%, MIPI {H4%IZ % U 7= Display serial Interface # %74 — h 35, LTDC CTAEK I iL7-

LCD [#f4 % Display serial Interface ~Z5#i %

4.3.6.1 T—a 4

S =

1T 9,

#4.3.6.1.1 12 DSI K7 A4 o)A DSI_Init_t #/~9, & 4.3.6.1.2 12~ K75 DSI_Handle_t
MEEFT D, N— KU = 7 EFAEE I 9 5 72 ORERITR & 7220,

Fe | HAE Al Hhe

1 | AutomaticClockLaneControl uint32_t Lane 7 v v 7 H&hifil4l

2 | TXEscapeCkdiv uint32_t TX Escape ® 7 & > 7 5y J8{A

3 | NumberOfLanes uint32_t Lane %

4 | pllndiv uint32_t PLL loop 47 &K

5 | pllidf uint32_t PLL A7)0y 8 fiE

6 pllodf uint32_t PLL H A543 BE

7% 4.3.6.1.1 DSI_Init_t !

e | HHE A BHE

1 | base uint32_t DSI /34 ADR—RAT KL &

2 | Init DSI_Init_t DSI ¥t T — %

3 | teffectcallback void(*)(DSI_Handle_t*) TearEffct =—/L 3> 7 B¥K

4 | refreshcallback void(*)(DSI_Handle_t*) U7 Ly iaa—_y 7B

5 | errorcallback void(*)(DSI_Handle_t*) TT—a— LNy 7 Bk

6 status volatile uint32_t DSI 25— & A

7 errorCode volatile uint32_t =7 —a—F

# 4.3.6.1.2 DSI_Handle_t 7!
@O AutomaticClockLaneControl
H#) Lane 7 v v 7 il — N2 ET D,
ETR il HNE

DSI_AUTO_CLK_LANE_CTRL_DISABLE 0x0000000 EZh
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| DS_AUTO_CLK_LANE_CTRL_ENABLE | DSI CLCR_ACR | %)
#* 4.3.6.1.3 AutomaticClockLaneControl 5% EfE
DSI > K 7N =T —EF(ErrorCode) & LA F DO FITRT,
EF B N
DSI_ERROR_NONE 0x00000000 T7—72 L
DSI_ERROR_ACK 0x00000001 ACK =7 —
DSI_ERROR_PHY 0x00000002 PHY =7 —
DSI_ERROR_TX 0x00000004 EETT—
DSI_ERROR_RX 0x00000008 ZlEgT T —
DSI_ERROR_ECC 0x00000010 ECC =7 —
DSI_ERROR_CRC 0x00000020 CRC=7—
DSI_ERROR_PSE 0x00000040 Ny N A X T —
DSI_ERROR_EOT 0x00000080 EOT =7 —
DSI_ERROR_OVF 0x00000100 FIFO #—1R"—7pn—x= 77—
DSI_ERROR_GEN 0x00000200 Yxx w7 FIFO =7 —
#4.36.1.4 =7 —a— NHi
4362 13 —T x4 RHk
DSI R 7 A N Oikat B A % 4.3.7.2.1 IR,
B4 Al 513 [ %
dsi_init ER DSI_Handle_t *hdsi DSI /~— F#IH#E
dsi_deinit ER DSI Handle t* hdsi DSI #illf##s 1T
dsi_configvideo ER DSI _Handle_t* hdsi VIDEO RE%#1T 9
DSI_VideoConfig_t *pini
dsi_configltde ER LTDC_handle_t *hltdc DSI o E% LTDC OfIHIER
DSI_VideoConfig_t *pini EIZ T 5
dsi_configadaptedCmdM | ER DSI_Handle_t *hdsi HWAEa~vy N E— RRE
ode DSI_CommandConfig_t *pcfg
uint32_t ackactive
dsi_configcommand ER DSI Handle_ t *hdsi o< NEEEE— NERE
uint32_t lpcmode
uint32_t ackactive
dsi_configPhyTimer ER DSI_Handle_t *hdsi DSI-PHY ® % A XV JRIE
DSI_PHY_Time_t *ptime
dsi_configHostTimeout ER DSI_Handle_t *hdsi DSI-HOST # A A7 7 FE&TE
DSI HostTimeout_t
*ptimeout
dsi_start ER DSI_Handle_t *hdsi DSI £ = —/VETRG
dsi_stop ER DSI_Handle_t *hdsi DSI &Y = — /U Z 1k
dsi_swrite ER DSI _Handle_t *hdsi va—havwr NRIT
uint32_t Channel
uint32_t Mode
uint32_t Param1
uint32_t Param?2
dsi_lwrite ER DSI_Handle_t *hdsi oy a~ s RIEFT
uint32_t Channel
uint32_t Mode
uint32_t NbParams
uint32_t Paraml
uint8_t *buf
dsi_read ER DSI_Handle_t *hdsi DSI =~ R
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uint32_t Channel
uint8_t *Array
uint32_t Size
uint32_t Mode
uint32_t DCSmd
uint8_t *buf

dsi_enterULPMData ER DSI _Handle_t *hdsi UPLM #E(D-PHY PLL %17)
dsi_exitULPMData ER DSI_Handle_t *hdsi UPLM # 7 (D-PHY PLL %47)
dsi_enterULPM ER DSI_Handle_t *hdsi UPLM #7E(D-PHY PLL 4 7)
dsi_exitULPM ER DSI_Handle_t *hdsi UPLM % & (D-PHY PLL % 7)
dsi_startPatternGenerat | void | DSI _Handle_t *hdsi T A X Z— AR R
or uint32_t Mode
uint32_t Orientation
dsi_stopPatternGenerat | void | DSI_Handle_t *hdsi T AR — KT
or
dsi_setLanePinsConfigu | ER DSI Handle t *hdsi T AR DL — L BRE
ration uint32_t CustmLane
uint32_t Lane
uint32_t active
dsi_setPHYTiming ER | DSI_Handle_t *hdsi PHY # 1 X v V% E
uint32_t timing
uint32_t active
uint32_t Value
dsi_forceTXStopMode ER DSI_Handle_t *hdsi rnasy g, T—H L— i
uint32_t Lane 1k
uint32_t active
dsi_irghandler void | DSI_Handle t *hdsi DSI #liAL N> K5

# 4.3.6.2.1 DSI K71 B%

BREFIE
LCD O#IHELFIEIZLL T 7 u—F v — MRS,

LCD#N#A1E

4.3.6.3

4.3.6.3.1 LCD #1#i1t.

DSI/DMA2/LTDC
DIAYHEREE
\L DSI/N—F 7 #H#i1E
dsi_init DSIDVIDEOTF—4 % E
dsi_configvideo |— | DSIOVIDEOZREZLTDCDHH)
dsi_configltdc HIET—RIZE#
- LTDCO #1#A1E
ltde_init
dsi_start | DSIER 42—t
OTM8001$::A0)%)J%*] L | LCDOH—hRSA\%E

LN
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5 ARV EZ=4A

ARETIT, BEAM RN EDOZ A7 E =2 OHERIZE L TRl T 5,

51 M=
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RAYE=RIFIZAT ETEEL, TRy T HOa<y REHWTT T v k74— LEROMRERERC
TARNETD, TRy Za<wy REEEICLY a<wr REBINBRARETH D, ZNIEV T 7Y r— 3
YThH, TV v ar AT ARy S avr REBMT 52 ENRTED, XATZE=XO AN TS
ANENZK L TITY . T 740 hOEHEAH S11E ASP H—F /W THEEEINTWE LU TILT IS, A
ThHHMN, ADDOUIDEZIZL Y| telnet DURKREEIZYI D FEZ N ATRETH D,

52 ZE#AHN

A7 T=ZOANHNBFEEAR N LT Y, BEARNIIFILE R ZEL L, A, i, =
7 =D 32D FILE ~DRA »Z 2L FTOAMTERT DI L THRAT D,

® stdin
® stdout
@ stderr

FILE 4133 5.2.1 O#ERk & 72 5, FILE BT fread <° fwrite T7 7 A MIZT 7 B AT 585D/ K

ZELTHEMREND,

%5 | HH i B
1 _flags int TrANHT TS
2 _file int Ty A INVE T
3 | func_in int 1byte A1z —v 8 7 B34
4 | func_ins int n bytes AJja— 3y 7 BAEK
5 _func_out void 1byte 71— 3w 7 BE%K
6 _func_outs int n bytes 1713 — 3w 7 %%
7 _func_flush int FT—HRT Ty aa— )Ny 7R
8 dev void * TN AREERA~DRA &

#* 5.2.1 FILE #!

AN TR, UTOBEESR—- 42,

Eed A EIE S B hE ik
fgetc int FILE *fp 7 7 A5 1byte FtA AR
fgets int char *c 7 7 A VDB TR A P
FILE *fp
fputc int intc 7 7 A W 1byte EXIAA
FILE *fp
fputs int const char *str T 7 A W SR E & AL
FILE *
putchar int intc 1byte & X A%
puts int const char *str LA AR T EFE Z AR
printf int const char const Y S)~D 7 ) b MERITEAE
£
sprintf int char *c Ny Ty ~T Uk fERITHEHAE
const char const big
scanf int const char const AT N AF ¥ AR IxEH
%
sscanf int char *c Ax ¥ LAy 77y b i =l
const char const Zig
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fflush int FILE *fp Tr7ANDT T v a
fread size t | void *buf T 7 A NS T — X FFIAI FEE 1Y num
size_t len #
size_t num
FILE *fp
fwrite size_t | const void *buf T 7 AT — R EXAL FERIT num
size_t len ¥
size_t num
FILE *fp
fprintf int FILE *fp Ty ANANT YR A FILEAE
const char *const e
putc int int ¢ fpute & [FAlEE
FILE *fp
getchar int FEAEN )75 1byte #tAiA Fx
getc int FILE *fp fgetc & Ak

%% 5.2.2 HAR— F LTV AEERE A R

53 E#ETFNyHFaATUR
BAE=AE, BREDOT Ny S avwr RELTUTFDa~y REVR— T2, FRATE=XDT
Ny Zawy RIFE1 (BFaY), 20 2o0avy RCHEESIEET AL S, -, o<y

NERET %A,

RO 1 L FLEEZ B TRETH D, B TH —Da~> KRHLH5E,

WZF 4 ANy FTAHawy RRRIRESN A,

EgbY5)

Flavr R | F2avs R ElES A

DISPLAY BYTE start address[hex] XA NEN.TAEY DUMP 4 %
HALF start address[hex] 234 FEfLTAEY DUMP 15
WORD start address[hex] 431 NEALTAEY DUMP 9%
TASK - A2 A7 DREERTT D
REGISTER CPU L VR ONEEFRTD

SET BYTE set address[hex] NA NHNLT, AFEVNEEZEFTTD
HALF set address[hex] 234 NENITC, AFVNREEELT D
WORD set address[hex] A4 NERLT, AEFEVRNREETTH
COMMAND | mode[1 or 2] F7H 0k 2, 1 DEARAID 1 CFO I i
SERIAL portno BEHEAH IO ) TR EFEET
TASK taskid TASK 2~ ROXRR I X7 fET D

TASK ACTIVATE - Z A7 OiEE#E R (act_tsk)
TERMINATE B A & T 9 % (ter_tsk)
SUSPEND X A7 OFFHE R (sus_tsk)
RESUME 2 27 OFF G (rsm_tsk)
RELEASE 4 2 7 DFFBEER (rel_wai)
WAKEUP # A Y DR (wup_tsk)
PRIORITY priority ZATDBFEEEFESD

LOG MODE [logmaskl[lowmask] syslog DFRE— REEELT 5
TASK [time] Z A7 DRITIRIER R G ED L EE)
PORT [nol[lognol[portaddress] | "— 72721/

HELP Argl avy R~

% 531 EWEF Ny savy R

T77ANTATZ IV RBMENTSGE, UTDa~y FeBTHR— 5,

Hlavr K | H2avs N ElES HERE

VOLUME FORMAT drive R4 TDTr—~v FERYPAR— )
DIR path T4 LT RN DOFER
MKDIR path T4 L7 bUOERK
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RMDIR path T4 V7 M) OHEE

ERASE path 77 A INVDOIEE

#5382 7oA NLTF Ay S avL R

RTC FFA N &YH—b LEGa, UTFOa~y FEBMTYE— kT3,

Flav R | Haavr N ElE: BEne
RTC DATE year month day HIZHZHRET D
TIME hour min sec R 2 X ET 5
CLOCK - BEOHIZH LR 2 FKRT D

# 533RTCTF RNy Ta<wr K

54 FTNvHavy Fiik
HAYF=HE, a~y REJRET H2EL R, a2~ FOILREIFE 1 (h73Y) a~<2 FRHEAL
THEMEN5,

5.4.1T7—% {14k
gy RBEIMMCIZ 2 >R 24 9 %5, COMMAND_INFO #3% 2 2~ ROREEZITV,
COMMAND_LINK %%, #%®» COMMAND INFO Ml A F L O TR AT TV A2IEET 5,
COMMAND_LINK @ pcnext lZ 7 Ny Va~<r RO U v 27 IR+ 5. 2070,
COMMAND_LINK [3fEf} & OZETER L i ud7e 5720,

B | HH Al HEHE
1 command const char * FE2a<w N4
2 func int_t (*)0 Foavy N ~DFRA X

% 5.4.1.1 COMMAND INFO #!

&5 | HHH il HEHE
1 pcnext COMMAND_LINK * | COMMAND LINK ®F =—>H
2 num_command | int B2avr FO#
3 command const char * 1 (B7rT3)) a<wr R4
4 | func int_t (*)0 KT AY a~ FOEITREE (@% (X NULL)
5 | help const char * H7FY D HELP A vt&—
6 pcinfo COMMAND_INFO * | COMMAND_INFO OEF|~DKRA o Z

# 5.4.1.2 COMMAND_LINK %Y

5424 23— A4 A{L#
FoRNy Za<wy ROEMZE, COMMAND LINK O A > A K v A~DRA 2 EZ B3I T O =
— U TEIMEn 5,

EEgd il 5% B AE i

setup_command int COMMAND_LINK * a<y RA73V &BNT 5

# 5.4.21 TNy T avy NBINERK

6 APIE

APLJBIXT 7V r—3 g K L THEMERN A 2 —T = A AT 28 ThH D, ZOBIE N N—F
7 =7 RTOS OALRRICEE SN, —BDOA VA —T A AT 521k, 77V r—v 3
CENAICHER T2 Z N TE 5, £, C B POSIX @ X 5 I APLIZHERL9
X, LINUXZEDOA—T vV —ADTATT7 IV EREETHEHTLHZ LN TX D,

6.1 M=
AN L—UHRER IR T B 7 7 A LU AT A L OE AT 5 RSB 2 S APLIZ Wil
2179,
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6.2 F7AINIARTL
7 7 A AT AT TOPPERS BASE PLATFORM T#ft4 2 A ML —UHETH D, 77 A1
AT MIUTD3ODEY 2a— )L THERINS,
O Z7ANTATTY
CEBIERD 7 7 A NVEEEYR— 1 NT5T7A4 77V
Q@ ARL—=UT NS ATE—Ty—
A RNL—UF NS ZADEHREY 22—
@ FATFs
RSB L, 7V —Y 7 b7 & LTARIN TS, FAT (HR¥ER O r— B v~
7 A IV AT A
TOPPERS BASE PLATFORM 7 7'V r—> 3 v, "— R =T #R<ESEHE LT 5D,

T r—ay
CEEZEI7AILES
STDIOA > A—TTA R

T7AINS4T5UD
FATFsZ74 JLEA%K
FATFs®
FATFskSA/\
SDMT /A RARSA /B EEE

AL —SF A R HR— {K (StorgaeDeviceFunc_t)

(SDM)®

SDMT /\A AR5 A /\FE#EE
{K (StorgaeDeviceFunc_t)

MCIER \

USB GDIC

SDMMC MIDDLE
N2 PA GDIC SPI SDMMC/SPI/USBZRS 1/

OTG

2621 77 AN AT ADLA TR

6217744 T3)
T ANTAT T VIEEANNBEEIZADLE T, & 6.2.1.1 AT S, ZNHIXCERELED
77 A E T 7 A NVEHRD POSIX LA TH DAY, LA FOBREITHE > TR ORIR 21T 572,
- CERBIEHED L D (C89,C99)
- POSIX.1-2001 TL< b5 D
- LINUX A CTh A2, @EHEHICKLERED

ke i ElES A S

open int const char *pathname T ANDE =T T ANT | =T —E-1 2K
int flags S AT VTR e £l

close int int fd TZryANDTa—RX BEh O, KE-1

fstat int int fd 77 ANVOREEZRY HT HiA | -1 T=T—
struct stat *buf YA XERT

Iseek off_t int fd T7ANDHRLEXINELHRE | -1 TT—
off_t offset +T5,
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int whence
read long int fd T ANIPDT =X EHAHT, | 0 TG, -1 T
void *buf A LA X &, TT—
long count
write long int fd TrAMIT —H EEZAD E | -1 T=T—
const void *buf T IALY A X HKT,
long count
mmap void * void *start Tr7ANEAEY LIIRETS | —H 77 ALY
size_t length AT NDOIY IR
int prot — K
int flags
int fd
off t offset
mumap int void *start mmap D fEFR
size_t length
fopen FILE* const char *name Ty AN =T
const char *attr
fclose int FILE *fp AN a—X
fseek int FILE *fp 77 AN DR EEALE Z R E
long offset +5
int whence
stat int const char *name 77 A IVOIREDOEH L B0, K1
struct stat *buf
Istat int const char *name 77 A IVOIREORH L R0, KRHL-1
struct stat *buf
access int const char *name 77 A JVOIRBEDEUH L REhEE 0, F D
int mode ftix-1
mkdir int const char *name T4 L7 b U OERK RIhEE 0, =D
mode_t mode flix-1
rmdir int const char *name T 4 V7 MY OHIER EIEE 0, D
fix-1
chmod int const char *name Ty ANE— ROEH N0, -1
mode_t mode
remove int const char *name 7 7 A JVHIERE B0, K-
unlink int const char *name 7 7 A JVHIER
rename int const char *oldpath T 7 A IV DEE IO . KPg-1
const char *newpath
opendir | void * const char *path path [ZkHE L7727 4+ L2 R U R | =5 —KE NULL
M) —2%A—72 L ARY—
LDKRA VB ERT,
closedir | int void *dir T4V RNIARNY =207 | KEH0, KiL-1
— X\‘
readdir struct dirent* | void *dir EFIZT 4 L7 b U e dirent | POSIX &% I/F
Mg Rz 5t A4, dirp THRINWE | R R 5
Ny T P KT D,
statfs int const char *path < NIRRT AN AT | BREHO. Bk

struct statfs2*stat

AZONTOIERZ RS,

#6211 774 NVT74 77 VK

6.2.2Storage Device Manager

Storage Device Manager |X, A RL—U T NA AL ZD FTCEITEINIBEBHEOO -V T 740
AT LEERTHEY 22—V ThD,
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Storage Device Manager LA FD 4 DOBRITHER IND, BHD 2T —7 1 THY, #
6.2.2.1.1 ® StorageDeviceFunc_t |2 —H /7 7 A IV AT LDT I3, A& GED A N L— %
SELHOIC, BT =TIV T ASA AT 7 0 7 a T =T VDRITH D, FEHEHL T
La—HNT 7 AN AT AW FATFs Th D729, FATFs OF 34 2 I/F OR%%T —7 L7 > T
%, 7 6.2.2.1.2 @ StorageDeviceFileFunc_t BiX, 77 AV T7A4 77V kT D7D, v —Hh L
Tr7 ANV AT LDT 7 ANEEET =T MET 57200 TH L,

%5 | HAE Al HEhE
1 _sdev_sens int (*)0 TR Ak AR
2 | _sdev_diskinit int (*)0 T3 AD WL B
3 | _sdev_diskstatus int(*)Q T3 ADIRRERUH LS
4 | _sdev_diskread int(*)( TNA ATy ) — RE#K
5 | _sdev_diskwrite int(*)( TNA ATy T4 MNEEK
6 | _sdev_diskioctl int(*)( 534 2 I0CTL E8%%
7% 6.2.2.1.1 StroageDeviceFunc_t !
FE | HAE A HEhE
1 _sdevff _opendir void *(*)() opendir B%k
2 _sdevff _closedir int (*)0 closedir B8%%
3 | _sdevff_readdir int (*)0 readdir BE9%k
4 _sdevff mkdir int (*)0 mkdir B9%k
5 _sdevff_rmdir int (*)0 rmdir B8%%
6 | _sdevff unlink int (*)0 unlink B%
7 _sdevff rename int (*)0 rename %%
8 | _sdevff chmod int (*)0 chmod %k
9 | _sdevff stat int (*)0 stat B9%x
10 | _sdevff _statfs int (*)0 statfs BA%%
11 | _sdevff open int (*)0 open %K%
12 | _sdevff_close int ()0 close Bd%%
13 | _sdevff fstat int (*)0 fstat BE%K
14 | _sdevff lseek off t (*)0 Iseek BE%%
15 | _sdevff read long (*)0 read B9%L
16 | _sdevff write long (*)0 write B2
17 | _sdevff mmap void *(*)() mmap B

# 6.2.2.1.2 StorageDeviceFunc_t 7!

HLD2OIFA ML=V EETHAT, % 6.2.2.1.3 StorageDevice_t BT A L —IF 34 ZHIK
DIEREBHDOI T, # 6.2.2.1.4 StorageDeviceHead_t |3 StorageDevice_t B DA A X o A &4
B~y XETHD, 3 6.2.2.1.5 % StorageDevice_t 1 D_sdev_attribute D v > MEEHEZ T,
SDEV_INSERTCHK 234 272 5 TWRWT NA ATIX, AT 4 7T OfikTF = v 7 #47h70, 20
. WHUERFD AT 4 T ORETAT 4 7 OREZIRET D,

#5 | HHA il HEhE
1 _sdev_attribute uintl6_t F A ADIREE
2 _sdev_devno uint8_t FONA A K
3 | _sdev_port uint8_t T INA AFEB
4 | _sdev_maxsec uint32_t TRA ADERKE 7 Z I
5 | _sdev_secsize uint32_t FRA ADE T XA X
6 | _sdev_instimer uint16_t AL A ~—
7 | _sdev_inswait uint16_t 1 ARREE O IR
8 | _sdev_notice void (*)0 FRE 2 — LN 7 BA%
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9 _sdev_locall4] void * a—h)xz )7
10 | pdevf StorageDeviceFunc_t TN AT — T
11 | pdevff StorageDeviceFileFunc_t* | 7 7 A4 LT —7 v

7% 6.2.2.1.3 StroageDevice_t %!

#5 | HE i HERE
1 | num_activedev uintl6_t BEFEA N L—U T 8 2D
2 | _sdev_active uint8_t TN, A 32— ¥ DA NER)
3 _default_device uint8_t F T F IV N TN, AEE
4 | _get datetime uint32_t (*)0 FEZ Y U B 4K
5 | _psd StorageDevice_t * A N =TT A AR

# 6.2.2.1.4 StroageDeviceHead_t !

7 i A
SDEV_ACTIVE (1<<15) FORA ANT 7T 4 7 OYRKE
SDEV_INSERTCHK (1<<14) A - HEHORED D
SDEV_CHKREMOVE (1<<13) PEHRAE 21T 9
SDEV_ONEEXIT (1<<12) — DL FHEH Y B o 7
SDEV_EMPLOY (1<<8) T A ZEEF
SDEV_ERROR (1<<7) TN AT T —
SDEV_DEVNOTUSE (1<<0) T A AR A]
SDEV_NOTUSE 255 EFARTTOE v N EFE

* 6.2.2.1.5 _sdev_attribute X EfHE

6.2.2.2 A8 —J 4 ALk

#K6.2221IFA ML —UT NS A=V ¥ —THEHT 2B TH 5, sdev_init BIEIZTA FL—UF
WA A FZ =V ¥ —3FRE 72D | sdev_terminate B CTHENE 72D, ZOM T, A ML —U T34 2D
HAE1TH, £79. SDMSetupDevice Bt TA b L —UF A ADBEREITH, T3 AZBEEHFEL T, 2
DO 2O & | ppsdev I A kL —F 31 A(StoregeDevice_t) 3 v N ENTES, HHAEIL, RS
NIEARL—U T AL AU TFORESEE2E Y N5,

DO TARALAEBT —T N TR ARTANRNT—T )L

Q@ TZrANERT—T N 0 — BN T AN AT NS LT T 7 A VT — 7L

©® B fkE oA g

@ v—INT—H : TLOT A ZAEDEHR % _sdev_local (IZF%ET D

A B L—U TN RS ETE SDMSense_task TIT 9 23, T35 ATHRBEN 2 WAL, ¥
AT LUV TRA 24T 9 MEE 2 O34, SDEV_SENSE_ONETIME % =t U /8A L A A v F TE
FHLTEL FTHISEEE LTERESN., T35 ZDOBE%,. SDMSense_task(0) % B = — /L4 HuiE, A
F AT DA ELLFEAZFT 5, SDMSense_task Tix, 2 A% L L T psdev->pdevf->_sdevf_sense (2T
AF AT DR AEITHIIZD, ZOMBBEZREL TEBLEND D,

SDMSense_task i L 72\ 551X, SDMEmploy B9t -> CTEEA T 4 TOFEERET H Z

EINTED,

B i EIE HERE ikl

sdev_init void intptr_t exinf ZRNL—UF RN AT R—
¥ — 24k 5

sdev_terminate void AN =T RS, AT R—Y
Y—&KT35

SDMSetupDevice ER int16_t devno FBEDT RA A%BINT 5

StorageDevice_t **ppsdev

SDMDeviceNo ER_ID const char **ppathname IRAL NS TN, AKE %I
DT, RAKDT A 24T
A%y TTD
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SDMGetStorageDevice | Storage | int devno TN AEZTNHA ML —Y

Device_t FONA ANDIRA VFHED

* 9
SDMEmploy ER StorageDevice_t *psdev T3 ADEEF (true), 15 1L

bool_t sw i (false) & B ET 5
SDMSence_task void intptr_t exinf FRA A B AHZ AT (B
SaoH)

# 6.2.221 AL —UF NS 2w x—T v —E

7% 2
SDEV_SENSE_ONETIME SDMSense_task % B% & L T
NUM_STORAGEDEVICE Z R L —UF R, 20K T 41 M 4)
DEAFULT DEVNO F T v kDT R 2FSCEEIT 0)

# 6.2.2.2.2 AN, )VAA v FREM

6.2.3FATFs
PLATFORM V1.X Ti%.FAT12,16,32 HOa—H )L 7 7 A )L AT A& LT FATFs R0.07a % RTOS
SISO —EEL THEHA L TW5S, £7-. FATFs OF /34 2 R F A (diskio.ol 2B L Tik, %k
DARL—=VIZHIGARER EDICTANA R T 7o 7 v a T —7 VENROHTE CUHEEIT> T\ 5,

6.3 BRI E
RTC 7 /54 A SR8 40, RSB AR & 72 %, WETIE, 2 20ME I\ CHZIOH
AT,

6.3.1 7T—#& {1k
7 6.3.1.1 ® tmtm2)HEE R TREZ OFBL 21T 5 SR CTH D, tm #EEKIZT A4 7 F U ® time.h
WCER SN TWARAABEEREF—D LD TH D, tm2 1T tm & [F—DOHEER T, standard device
TEH—HIIZERLTVNDEHLDOTHD, RTC 731 AORELLET tm2 #E R EZFEHT 5, o0&
O types.h ZETEFR SN TV D time_t BT 19704 1 A 1 B D ORKBIM 2 TE£ T,

e | WA il BHE
1 | tm_sec int #(0~59)
2 | tm_min int 45(0~59)
3 tm_hour int FE(0~23)
4 | tm_mday int AdoAA~31)
5 | tm_mon int AH1~12)
6 | tm_year int AF P, {HL 01 1970 4F
7 | tm_wday int HErho H(0~6)
8 | tm_yday int FrR o H(1~366)
9 tm_isdst int

# 6.2.1.1 tm SR

6.3.24 28— 4 AL
tm FIER & time_t B & O A% L LT 6.3.2.1 IR EHET 5,

B4 Al 5% A kel
mktime time_t struct tm *ptm tm HIER % time_t (CEHLT 5
gmtime_r struct tm * | const time_t *pt | time_t % tm #EERICE T S

struct tm *ptm

# 6.3.2.1 WL PR
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64USB 2 K)LDx7
USB X F/Lw =7 & LC, TOPPERS USB MIDDLEWARE % x%{/t:4 %, Zii% USB OTG 7 /34
AMDOUSB A A b, T34 2HkHE, USB 7 /34 R LT USB 73 AEREZ RIS 5,

6.4.1USB 7R X +#%hE
USB 75 2 MEREIL. ~ L FF 34 ZA&%S LT HUB 27 5 22k LCHEED 7 5 2 % RIS HE A HE
HAHUSBAAMILLFEDES>DZ T A% HR— T 5,

75 24 1D HERE 77 L OE(EHERE ik
HUB 0x09 HUB OH AR — k

HID 0x03 MOUSE/KEYBOAED a— )Ly T BEGERTE

MSC 0x08 USB xE 1V APTIZ L B =—

PRT 0x07 PN APTIZ XA a— v/ a— Ny 7 B
CDC/SERIAL | 0x02 USB U 7w APLIC L AR5 a—/a—n Ny 7 Bk

#* 6.4.1.1USBAHRA 7 T X

6.4.2USB T/51 A #¥gE
USB 7 /31 Af&REIX. $8ED T T A L THOT A AEREA 1T 5,

J 5 A4 1D Fne ik
HID 0x03 MOUSE/KEYBOAED
MSC 0x08 USB A&V

# 6.411USB T /A AT T A

7 T74IDER

TOPPERS BASE PLATFORM Y — 2 7 7 A MEEIZ SOWTEH#T 5, LWL T 7 A L2 25 A
oM A =B SR & T BEIC OV CER# T 5. BASE PLATFORM @ Y 7 k& = 7 1% asp @
R—2AFT 4 L7 hJ EICEET D,

7.1 H@EE
HIBHOT 4 L7 MU AR 7.1.1 1287,

F4L27 RV N ik

files TF7ANVAT LD —AE AL ITNV— KT 7 AL

monitor BATE=R LIEBREAF IO — A AL L T IL—RT 7 AL

gdic GDIC RZ A

pdic PDIC FZ A N, STM32xxx (2R — NKTE K7 A N &FfD

syssve malloc,calloc,free %

usb USBHEA R, XA ADI KV =T

stmcube GUI & % v F X & 4 —F 4 4 @ BSP # .
STM32Cube_FW_F7_V1.1.0 X V. BASE PLATFORM ® K7 A
K —EBEIE

jpeg-9b JPEG 71477V, Web XV jpeg9b X oma—REy hL, 74 | Y—ARL
L7 U Hd Makefile TIA 77V HEALRLTLZEWN

libmad-0.15.1b MAP3 Ta— K74 7F VU, Web £V libmad-0.15.1b ¥ v ma— | Y—RRL
Kty bL., T4 V27 bU o Makefile T7A 77UV &% E/NLRLT
<IEEN

#£71.1 @ T o L7 Y
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7.2 STM32F4xx K54\
STM32F4xx H K7 A /N, pdic/stm32f4xx |2V — A7 7 A VB D,
T 7 A N2 ik
adc.c ADC FTA /N« V=X T 7 A )b
adc.h ADC FIA R e LI NV—FT77A)L
device.c GPIO,DMA,LED,SW RZ A /N« VY—XT 7 A )L Base
device.cfg LED,SW ® RTOS UV YV —RX 7 7 A )L Base
device.h GPIO,DMA,LED,SW R AN« f T )NV—RT 7 A )b Base
12c.c I2C RTZA /N« V=X T 7 A )b
12c.h I2C FZANRN e L I NV—FRT 7 AL
pinmode.c Arduino ® GPIO ¥’V ikE « Y —A 7 7 A )L
pinmode.h Arduino ® GPIO V' V@& iE « A V7 NV—R7 74 )L
rts.c RTS RIA N« V—RT 57 A )L
rts.cfg RTS®RTOS UV V—AXT7 7 AL
rts.h RTS RIA N AL I N—RT 7 A )L
spi.c SPI K7 A/« V—RAT 7 A )L
spi.h SPI KZA XN e LI NV—RT77 AL
usb_otg.c USB-OTG KT A /N« J—RAT7 7 A) 144 O H
usb_otg.h USB-OTG RT AN ATV —RT7A)b 144 O 7
7 7.2.1 STM32F4xx K7 A "7 7 A )L
7.3 STM32L4xx FZ 4\
STM32L4xx fl K7 A /386, pdic/stm38214xx (2 — A7 7 A )Vind 5,
77 AL N fii%
adc.c ADC RTA /N« VY —AT 7 A )b
adc.h ADC FIA R e LA I NV—FT77A)L
device.c GPIO,DMA,LED,SW RZ A /N« V) —RA T 7 A )L Base
device.cfg LED,SW ® RTOS UV YV —AX 7 7 A )L Base
device.h GPIO,DMA,LED,SW R AN« f T )V—RT 7 A )L Base
i2c.c I2C R4« V=R T 7 A )L
i2¢c.h I12C FIAN e A LI N—FRT7A )b
pinmode.c Arduino ® GPIO V> & E - Y — A7 7 A )L
pinmode.h Arduino ® GPIO BV ERE - A VIV — R7 7 A )b
gspi.c QSPL R AN V—AT 7 A )L
aspih QSPL RFA N Ao I —F77 AL
rts.c RTS RIA N« V=R T 57 A )L
rts.cfg RTS®RTOS UV V—AT7 7 AL
rts.h RTS RIA N AL I N—RT 7 A )L
spi.c SPI K7 A /X« V—RAT 7 A )L
spi.h SPI KZA XN e LI N—RT77 AL
7 7.3.1 STM32L4xx K7 A "7 7 A )L
7.4 STM32F7xx K54\
STM32F7xx Hl K7 A /N8, pdic/stm32f7xx |2V — A7 7 A VB3 5,
77 AN N %
adc.c ADC RTA4 /N« V=R T 7 A )
adc.h ADC RTZAN e LI N—RT77A)L
clock.c RTCF Ryl a<w K« V—RAT7A)L
device.c GPIO,DMADMAZ2D,RTC,CHACHE,LED,SW K7 A /X Y/ —X7 7 | Base

85




=
[

TOPPERS
A v
device.cfg RTS,LED,SW ® RTOS UV V—RA 7 7 A )L Base
device.h GPIO,DMADMAZ2D,RTC,CHACHE,LED,SW K< A X 1 7 )L — | Base
K7 7 AV
dfsdm.c DFSDM AJJ RT AN« V—RT 7 A )b 769 D I
dfsdm.h DFSDM AJJ R AN e A I N—RT 7 A )L 769 O I
dsi.c DSILCD A v #—T A A« J—AT 7 A )b 769 D F.
dsi.h DSILCD A > X% —T A X - AT N—RT77A)L 769 DI
i2c.c I2C RTA4 X« V=R T 7 A )L
i2c.h I12C RIAN e LI N—FRT77A )b
ltde.c GLCD RIA4 N« J—RAT 7 AL
1tde.h GLCDA VI NV—FR+«JV—RAT7A)V
mcicmd.h T7ANVAT A I NV—RT7 714V
pinmode.c Arduino @ GPIO BV f%E « Y —AT7 7 A )L
pinmode.h Arduino ® GPIO V' V@& iE « A VIV NV—R7 74 )L
gspi.c QSPI R AN« J—AT 7 A )L
aspih QSPI FFA N Ao I —F77 AL
sai.c F—=FT A4 F RTAN e V=2 T 7 A )L
sai.h =T AFRIAN AL I NV—RT 7 AL
sdmmec.c SD-card KT A /N« VY —AT 7 A )L
sdmmec.cfg SD-card K748+ RTOS YU V—RXT7 7 A )L
sdmme.h SD-card KZA /N« f T NV— KT 57 A )L
spi.c SPI RZA /N« J—RAT7A)L
spi.h SPI RIAN e AL I N—FRT77A)b
stm32f7xx_hal.h STMCube #fEH A > 7 L— K7 7 A )L
usb_otg.c USB-OTG R A /N« J—AT 7 A )b
usb_otg.h USB-OTG RIA /NN AT N—FKRT77A)
# 7.4.1 STM32FTxx RT7 A "7 7 A )L
7.5 STM32F0xx K54 /\

STM32F0xx H K7 A /N8, pdic/stm32f0xx |2V — A7 7 A VB3 5,
77 AL N fii%
adc.c ADC RFIA N« V—RAT 7 A )L
adc.h ADC FIA R e LI NV—FT77A)L
clock.c RICTF RNy a<wr K« J—=RAT7A)L
device.c GPIO,DMA,LED,SW RZ A /N« VY—XT 7 A )L Base
device.cfg RTS,LED,SW ® RTOS UV V—RA 7 7 A )L Base
device.h GPIO,DMA,LED,SW RI AN« f T )N—RT 7 A )L Base
i2c.c I12C RTA /N« V—RT 7 A )b
12c.h I2C FZANRN e L I N—FRT 7 AL
pinmode.c Arduino @ GPIO BV f%E « Y —AT7 7 A )L
pinmode.h Arduino ® GPIO V'V 3&iE « A VIV NV— R 7 74 )L
rte.c RTS RIA N« V=R T 57 A )L
rte.cfg RTS®RTOS UV V—RXT7 7 A )L
rtc.h RTS RIA N AL I N—RT7A )L
spi.c SPI K7 A/« V—RAT 7 A )L
spi.h SPI KZA RN e L2 IN—FRT77 AL

F 7.5.1 STM32F0xx R A4 N7 7 A )b
7.6 STM32L0xx K54 /\
STM32L0xx H K7 A /\#B, pdic/stm3210xx |2V — A7 7 A L’ 5,
| 774 | % | fii %
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adc.c ADC RIA4 /N« JY—RAT 7 A )
adc.h ADC RTA RN e LA I NV—FRT77 AL
clock.c RTCF Ryl a<w K« V—=RAT7A)b
device.c GPIO,DMA,LED,SW RZ A /8« V) —XT 7 A )L Base
device.cfg RTS,LED,SW ® RTOS V V—RA 7 7 A )L Base
device.h GPIO,DMA,LED,SW KT A /N« f 7 )L—R T 7 A )L Base
i2c.c I12C RTA4 X« V=R T 7 A )L
i2c.h I2C RIAN e AL I N—FRT7A )b
pinmode.c Arduino ® GPIO V> &E - Y — AT 7 A )L
pinmode.h Arduino ® GPIO B> E - A IV —R7 7 AL
rte.c RTS KA /N« V=T 7 A )L
rte.cfg RTS ® RTOS YV V—X T 7 A )b
rtc.h RTS RZA N e L LT N—RT7A)L
spi.c SPI R7A /N« J—RAT 7 A)L
spi.h SPI RIA N e LI N—FRT7A)b

usb_device.c

USB 73 ARFAN V=T 7 A )L

usb_device.h

USBF A ARTA N AL IA—FT 7 AL

#* 7.6.1 STM32L0xx KT A X7 7 A )L

7.7 GDIC FZ4 N

7 4 L2 MU gdic LA FICEE# D TOPPERS BASE PLATFORM T#EHt4 2% GDIC K7 A N &RT,
GDIC F 7 A /NI PDIC (TARAFE L, 773 RUTIEAF LT BRRE 2 #2845, GDIC R A N34 7=
VIBIMZ KV RS ATRETH 5,

F4L27 R N ik
usb_otg usb_otg(DWC2-OTG K7 A ) EIZfi@E L, USB 2 KA v =T IZ
OTG HERE 2 292
usb_device usb_device(STM #: USB 534 % IP) FicfyEL. USB 2 KL =
712 USB T34 ARERE 24245
spi_driver SPIA v #—TxAADSD I—FKHRKTANX, 774NV AT AT

SD 1= R R AN ZRilhd 5

adafruit_st7735

SPI A > #—7 = A AD Adafruit 1.8LCD I LT, 7774 v
API #2425

aqm0802_st7032

2CA v Z—7 =4 ZAD AQM0802 ¥ 7 7 % LCD (2% L T, F¥
7 7 Z Fos AP 2k %

#771GDICT 4LV 7 LV

Appendix A STM32F401RE Nucleo
STM32F401RE Nucleo @R — REFAARZL# T 5,
(1) Arduino connectors E3%

CN No. PinNo. | Pin#% MCU pin Féne
CN6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET NRST RESET
4 +3V3 - 3.3V input/output
5 +5V 5V output
6 GND Ground
7 GND Ground
8 VIN - Power input
CNS8 1 A0 PAO ADC1_0
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2 Al PA1 ADC1_1
3 A2 PA4 ADC1_4
4 A3 PBO ADC1_8
5 A4 PC1 or PB9 ADC1_11 or I2C1_SDA
6 Ab PCO or PBS ADC1_10 or I2C1_SCL

% A.1.1 /&£ Arduino connector &

CN No. Pin No. | Pin4 MCU pin B
CN5 10 D15 PBS 12C1_SCL
digital 9 D14 PB9 12C1_SDA
8 AREF - AVDD
7 GND - Ground
6 D13 PA5 SPI1_SCK
5 D12 PAG6 SPI1_MISO
4 D11 PA7 TIM1_CHI1N or SPI1_MOSI
3 D10 PB6 TIM4_CH1 or SPI1_CS
2 D9 PC7 TIM3_CH2
1 D8 PA9 -
CN9 8 D7 PAS -
degital | 7 D6 PB10 TIM2_CH3
6 D5 PB4 TIM3_CH1
5 D4 PB5 -
4 D3 PB3 TIM2_CH2
3 D2 PA10 -
2 D1 PA2 USART2_TX
1 DO PA3 USART2_RX
# A.1.2 /5 Arduino connector #% &
(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PBS8 Arduino D15
SDA PB9 Arduino D14
2 12C2 SCL PB10 Arduino D6
SDA PB3 Arduino D3
3 12C3 SCL PAS8 Arduino D7
SDA PB4 Arduino D6
# A2.112C Bfi e’
(3) SPI
Port No. Device pin MCU pin connection
1 SPI1 SCK PA5 Arduino D13
MISO PAG6 Arduino D12
MOSI PA7 Arduino D11
2 SPI2 SCK PB13
MISO PB14
MOSI PB15
# A.3.1 SPI B’
(4) ADC
Port No. Device
1 ADC1
# A4.1ADC A— FEID 4T
(5) USART
Port No. Device pin MCU pin connection
1 USART2 TX PA2 Arduino D1/ ST-LINK TX
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RX PA3 Arduino DO/ ST-LINK RX
2 USART1 TX PA9 Arduino D8
RX PA10 Arduino D2
# A5.1 UART AR— hEID 4T
(6) =it
Adafruit 1.8” TFT Shield #h{E
RedBear BLE Shield2.1 #h{E
Appendix B STM32F4 Discovery
STM32F446RE Nucleo @R — REFARZFL# T 5,
(1) Arduino connectors E3%
axy XL
(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PBS8
SDA PB9
2 12C2 SCL PB10
SDA PB11
3 12C3 SCL PAS8
SDA PC9
# B.2.112C #Ehi v
(3) SPI
STM32F401RE Nucleo (Z]6] U
(4) ADC
STM32F401RE Nucleo (Z[F] U
(5) USART
Port No. Device pin MCU pin connection
1 USART2 TX PA2
RX PA3
#* B.5.1 UART ~"— REIY 24T
(6) =it
USB-OTG FULL-HOST #4— k
Appendix C STM32F746 Discovery
STM32F 746 Discovery O 7R — RNKIFAATREZ it 5,
(1) Arduino connectors 7%
CN No. Pin No. Pin 4 MCU pin FHE
CNe6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET NRST RESET
4 +3V3 - 3.3V input/output
5 +5V 5V output
6 GND Ground
7 GND Ground
8 VIN - Power input
CN8 1 A0 PAO ADC3_0
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analog 2 Al PF10 ADC3_8
3 A2 PF9 ADC3_7
4 A3 PF8 ADC3_6
5 A4 PF7 or PB9 ADC3_5 or I2C1_SDA
6 A5 PF6 or PB8 ADC3 4 or I2C1_SCL
# C.1.1 /£ Arduino connector &% /&
CN No. Pin No. | Pin#% MCU pin HERE
CN5 10 D15 PBS 12C1_SCL
digital 9 D14 PB9 12C1_SDA
8 AREF - AVDD
7 GND - Ground
6 D13 PI1 SPI2_SCK
5 D12 PB14 SPI2_MISO
4 D11 PB15 TIM12_CH2 or SPI2_MOSI
3 D10 PIO TIM5_CH4 or SPI2_NSS
2 D9 PA15 TIM2_CH1
1 D8 PI2 -
CN9 8 D7 PI3 -
degital | 7 D6 PH6 TIM12_CH1
6 D5 PAS TIM1_CH1
5 D4 PG7 -
4 D3 PB4 TIM3_CH1
3 D2 PG6 -
2 D1 PC6 USART6_TX
1 DO PC7 USART6_RX
# C.1.2 & Arduino connector #% &
(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PBS8 Arduino D15
SDA PB9 Arduino D14
2 12C2 SCL PH1
SDA PHO
3 12C3 SCL PH7 A— KW : Audio/Tp T /31 A
SDA PHS A— KW : Audio/Tp 7 /34 A
# C.2.112C ¥fe &7
(3) SPI
Port No. Device pin MCU pin connection
1 SPI1 SCK PA5
MISO PAG6
MOSI PA7
2 SPI2 SCK PI1 Arduino D13
MISO PB14 Arduino D12
MOSI PB15 Arduino D11
# C.3.1 SPI #fi v’
(4) ADC
Port No. Device
1 ADC1
2 ADC2
3 ADC3

#% C.4.1 ADC A— FEIY 4T

90




TOPPERS
(5) USART
Port No. Device pin MCU pin connection
1 USART1 TX PA9 ST-LINK TX
RX PB7 ST-LINK RX
2 USART6 TX PC6 Arduino D1
RX PC7 Arduino DO

# C.5.1 UART R— FHID 4T

(6) =i,
RTC K Z A /% nl e

USB-OTG HS iR— bR — ~, BHL., A—F 4 A L WITEMER & 2 LEIERZ E
Adafruit 1.8” TFT Shield : ADC #i/£. LCD ~ZE. SD #— K@ ¢
RedBear BLE Shield2.1 : K&

Appendix D STM32F446RE Nucleo-64

STM32F446RE Nucleo-64 M 7R — NE(FHEEEZ FL#i 95,
(1) Arduino connectors T

CN No. PinNo. | Pin#% MCU pin Héne

CN6 1 NC - -

power 2 IOREF - 3.3V Ref
3 RESET NRST RESET
4 +3V3 - 3.3V input/output
5 +5V 5V output
6 GND Ground
7 GND Ground
8 VIN - Power input

CNS8 1 A0 PAO ADC123_0

analog | 2 Al PA1 ADC123_1
3 A2 PA4 ADC12 4
4 A3 PBO ADC12_8
5 A4 PC1 or PB9 ADC123_11 or I2C1_SDA
6 Ab5 PCO or PB8 ADC123_10 or I12C1_SCL

D.1.1 % Arduino connector i &

CN No. Pin No. Pin 4 MCU pin B e

CN5 10 D15 PBS 12C1_SCL

digital | 9 D14 PB9 12C1_SDA
8 AREF - AVDD
7 GND - Ground
6 D13 PA5 SPI1_SCK
5 D12 PA6 SPI1_MISO
4 D11 PA7 TIM14_CHI1N or SPI1_MOSI
3 D10 PB6 TIM4_CH1 or SPI1_CS
2 D9 PC7 TIMS8_CH2
1 D8 PA9 -

CN9 8 D7 PAS -

degital | 7 D6 PB10 TIM2_CH3
6 D5 PB4 TIM3_CH1
5 D4 PB5 -
4 D3 PB3 TIM2_CH2
3 D2 PA10 -
2 D1 PA2 USART2_TX
1 DO PA3 USART2_RX

D.1.2 & Arduino connector % E
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(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PBS Arduino D15
SDA PB9 Arduino D14
2 12C2 SCL PB10 Arduino D6
SDA PB3 Arduino D3
3 12C3 SCL PAS8 Arduino D7
SDA PC9
# D.2.1 12C e v
(3) SPI
STM32F401RE Nucleo (Z[d] U
(4) ADC
STM32F401RE Nucleo (Z[d] U
(5) USART
Port No. Device pin MCU pin connection
1 USART2 TX PA2 Arduino D1/ ST-LINK TX
RX PA3 Arduino DO/ ST-LINK RX

# D.5.1 UART R— REIV ¥ T

(6) Zofth

RTC K7 A & HAHE
Adafruit 1.8” TFT Sheild &h{E
RedBear BLE Shield2.1 #h{E

Appendix E  STM32F446ZE Nucleo-144
STM32F446ZE Nucleo-144 O 7R — RIEIF AR 2 L35,

(1) Arduino connectors T35

CN No. Pin No. | Pin#% MCU pin HEHE
CN6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET NRST RESET
4 +3V3 - 3.3V input/output
5 +5V 5V output
6 GND Ground
7 GND Ground
8 VIN - Power input
CNS8 1 A0 PA3 ADC123_IN3
analog | 2 Al PCO ADC123_IN10
3 A2 PC3 ADC123_IN13
4 A3 PF3 ADC3_IN9
5 A4 PF5 or PB9 ADC3_IN15 or I2C1_SDA
6 Ab5 PF10 or PB8 ADC3_IN8 or I2C1_SCL
E.1.1 % Arduino connector iX &
CN No. Pin No. | Pin#% MCU pin Hne
CN5 10 D15 PBS 12C1_SCL
digital | 9 D14 PB9 12C1_SDA
8 AREF - AVDD
7 GND Ground
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6 D13 PA5 SPI1_SCK
5 D12 PAG6 SPI1_MISO
4 D11 PA7 or PB5 TIM14_CHI1N or SPI1_MOSI
3 D10 PD14 TIM4_CH3 or SPI1_CS
2 D9 PD15 TIM4_CH4
1 D8 PF12 -
CN9 8 D7 PF13 -
degital | 7 D6 PE9 TIM1_CH1
6 D5 PE11 TIM1_CH2
5 D4 PF14 -
4 D3 PE13 TIM1_CHS3
3 D2 PF15 -
2 D1 PG14 USART6_TX
1 DO PG9 USART6_RX
E.1.2 & Arduino connector % &
(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PBS8 Arduino D15
SDA PB9 Arduino D14
2 12C2 SCL PB10
SDA PB3
3 12C3 SCL PAS8
SDA PC9
# E.2.112C B v
(3) SPI
Port No. Device pin MCU pin connection
1 SPI1 SCK PA5 Arduino D13
MISO PAG6 Arduino D12
MOSI PA7 Arduino D11
2 SPI2 SCK PB13
MISO PB14
MOSI PB15
# E.3.1 SPI #&#fi v
(4) ADC
Port No. Device
1 ADC1
2 ADC2
3 ADC3
# E.4.1ADC A— hEID 4T
(5) USART
Port No. Device pin MCU pin connection
1 USART3 TX PD8 ST-LINK TX
RX PD9 ST-LINK RX
2 USART6 TX PG14 Arduino D1
RX PG9 Arduino DO
# E.5.1 UART & — ~&ID 4T
(6) = ofth

RTC K7 A N&FEHAHE
USB-OTG FULL &"— F¥7AHR— K
Adafruit 1.8 TFT Sheild #i{E
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Appendix F STM32F746ZG Nucleo-144
STM32F746ZGT6 Nucleo-144 DR — NKFEHAE A LT 5,

(1) Arduino connectors 3%

CN No. Pin No. | Pin#% MCU pin Hne
CN6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET NRST RESET
4 +3V3 - 3.3V input/output
5 +5V 5V output
6 GND Ground
7 GND Ground
8 VIN - Power input
CNS8 1 A0 PA3 ADC123_IN3
analog 2 Al PCO ADC123_IN10
3 A2 PC3 ADC123_IN13
4 A3 PF3 ADC3_IN9
5 A4 PF5 or PB9 ADC3_IN15 or I2C1_SDA
6 Ab PF10 or PBS8 ADC3_IN8 or I12C1_SCL
E.1.1 % Arduino connector 3% i&
CN No. Pin No. Pin 4 MCU pin FHE
CN5 10 D15 PB8 12C1_SCL
digital 9 D14 PB9 12C1_SDA
8 AREF - AVDD
7 GND - Ground
6 D13 PA5 SPI1_SCK
5 D12 PA6 SPI1_MISO
4 D11 PA7 or PB5 TIM14_CHI1N or SPI1_MOSI
3 D10 PD14 TIM4_CH3 or SPI1_CS
2 D9 PD15 TIM4_CH4
1 D8 PF12 -
CN9 8 D7 PF13 -
degital | 7 D6 PE9 TIM1_CH1
6 D5 PE11 TIM1_CH2
5 D4 PF14 -
4 D3 PE13 TIM1_CH3
3 D2 PF15 -
2 D1 PG14 USART6_TX
1 DO PG9 USART6_RX
F.1.2 4 Arduino connector X &
(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PBS8 Arduino D15
SDA PB9 Arduino D14
2 12C2 SCL PB10
SDA PB3
3 12C3 SCL PAS8
SDA PC9
# F.2.112C #pi v
(3) SPI
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Port No. Device pin MCU pin connection

1 SPI1 SCK PA5 Arduino D13
MISO PAG6 Arduino D12
MOSI PA7 Arduino D11

2 SPI2 SCK PB13
MISO PB14
MOSI PB15

# F.3.1 SPI #&ki v
(4) ADC

Port No. Device

1 ADC1

2 ADC2

3 ADC3

# F4.1ADC AR— hEID 4T
(5) USART

Port No. Device pin MCU pin connection

1 USART3 TX PD8 ST-LINK TX
RX PD9 ST-LINK RX

2 USART6 TX PG14 Arduino D1
RX PG9 Arduino DO

# F.5.1 UART R— IV 4T

(6) =Dt
RTC K5 A /%4 fl ke
USB-OTG FULL F— ~¥FE— K

Adafruit 1.8” TFT Shield : SD & — FiZ SPIDRIVER 7372\ D THAERE

RedBear BLE Shield2.1 /£ L 72\

Appendix G STM32F767ZIT6 Nucleo-144
STM32F767ZIT6T6 Nucleo-144 DR — N{K{FTEEZ BLHT 5,

(1) Arduino connectors E 3

CN No. Pin No. Pin 4 MCU pin T
CN6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET NRST RESET
4 +3V3 - 3.3V input/output
5 +5V 5V output
6 GND Ground
7 GND Ground
8 VIN - Power input
CNS8 1 A0 PA3 ADC123_IN3
analog 2 Al PCO ADC123_IN10
3 A2 PC3 ADC123_IN13
4 A3 PF3 ADC3_IN9
5 A4 PF5 or PB9 ADC3_IN15 or I2C1_SDA
6 Ab5 PF10 or PBS ADC3_IN8 or I12C1_SCL
G.1.1 /£ Arduino connector 7% &
CN No. PinNo. | Pin#% MCU pin Héne
CN5 10 D15 PB8 12C1_SCL
digital | 9 D14 PB9 12C1_SDA
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8 AREF AVDD
7 GND - Ground
6 D13 PA5 SPI1_SCK
5 D12 PAG6 SPI1_MISO
4 D11 PA7 or PB5 TIM14_CHI1N or SPI1_MOSI
3 D10 PD14 TIM4_CH3 or SPI1_CS
2 D9 PD15 TIM4_CH4
1 D8 PF12 -
CN9 8 D7 PF13 -
degital | 7 D6 PE9 TIM1_CH1
6 D5 PE11 TIM1_CH2
5 D4 PF14 -
4 D3 PE13 TIM1_CHS3
3 D2 PF15 -
2 D1 PG14 USART6_TX
1 DO PG9 USART6_RX
G.1.2 /& Arduino connector & &
(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PBS8 Arduino D15
SDA PB9 Arduino D14
2 12C2 SCL PH1
SDA PHO
3 12C3 SCL PH7
SDA PHS
4 12C4 SCL PD12
SDA PB13
# G.2.112C #Fir
(3) SPI
Port No. Device pin MCU pin connection
1 SPI1 SCK PA5 Arduino D13
MISO PAG6 Arduino D12
MOSI PA7 Arduino D11
2 SPI2 SCK PB13
MISO PB14
MOSI PB15
# G.3.1 SPI #i v’
(4) ADC
Port No. Device
1 ADC1
2 ADC2
3 ADC3
# G.4.1ADC AR— FEID 4T
(5) USART
Port No. Device pin MCU pin connection
1 USART3 TX PD8 ST-LINK TX
RX PD9 ST-LINK RX
2 USART6 TX PG14 Arduino D1
RX PG9 Arduino DO

# G.5.1 UART "R— h#|v 4T
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RTC K7 A /% H Al fE
USB-OTG FULL &R— k% HR— h
Adafruit 1.8” TFT Shield : SD % — K% SPIDRIVER 7372\ D TAHEZR
RedBear BLE Shield2.1 & L 72\
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Appendix H STM32F769NIH6 Discovery
STM32F769NHH6 Discovery D 7R — REIFLEE A FL# T 5.
(1) Arduino connectors &%

CN No. Pin No. | Pin#% MCU pin B
CN6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET NRST RESET
4 +3V3 - 3.3V input/output
5 +5V 5V output
6 GND Ground
7 GND Ground
8 VIN - Power input
CN8 1 A0 PA6 ADC1_ING6
analog | 2 Al PA4 ADC1_IN4
3 A2 PC2 ADC1_IN12
4 A3 PF10 ADC3_IN8
5 A4 PF8 or PB9 ADC3_IN6 or I2C1_SDA
6 Ab PF90 or PB8 ADC3_IN7 or I12C1_SCL
H.1.1 % Arduino connector %
CN No. Pin No. Pin 4 MCU pin FHe
CN5 10 D15 PB8 12C1_SCL
digital 9 D14 PB9 12C1_SDA
8 AREF - AVDD
7 GND - Ground
6 D13 PA12 SPI2_SCK
5 D12 PB14 SPI2_MISO
4 D11 PB15 TIM12_CH2 or SPI2_MOSI
3 D10 PA11 TIM1_CH4 or SPI2_CS
2 D9 PH6 TIM12_CH1
1 D8 PJ4 -
CN9 8 D7 PI3 -
degital | 7 D6 PF7 TIM11_CH1
6 D5 PC8 TIM3_CH3
5 D4 PJO -
4 D3 PF6 TIM10_CH1
3 D2 PJ1 -
2 D1 PC6 USART6_TX
1 DO PC7 USART6_RX
H.1.2 & Arduino connector X &
(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PBS8 Arduino D15
SDA PB9 Arduino D14
2 12C2 SCL PH1
SDA PHO
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3 12C3 SCL PH7
SDA PHS
4 12C4 SCL PD12
SDA PB7
# H.2.112C i
(3) SPI
Port No. Device pin MCU pin connection
1 SPI1 SCK PA5
MISO PA6
MOSI PA7
2 SPI2 SCK PA12 Arduino D13
MISO PB14 Arduino D12
MOSI PB15 Arduino D11
# H.3.1 SPI #fe e’
(4) ADC
Port No. Device
1 ADC1
2 ADC2
3 ADC3
# H.4.1ADC R"— REIY 4T
(5) USART
Port No. Device pin MCU pin connection
1 USART1 TX PA9 ST-LINK TX
RX PA10 ST-LINK RX
2 USART6 TX PC6 Arduino D1
RX PC7 Arduino DO

# H.5.1 UART &~A— FEIh 4T

(6) =Dt

RTC K7 A &L ThE

USB-OTG HIGH 7~ — k%A — k

Adafruit 1.8” TFT Shield : ADC i, LCD A&, SD 7 — F@fg c& ¢

RedBear BLE Shield2.1 #ifE L 72\

Appendix |

STM32F091 Nucleo-64

STM32F091RCT6 Nucleo-64 DR — RKF LR & L&+ 5,
(1) Arduino connectors 3%

CN No. Pin No. Pin 4 MCU pin B e
CN6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET NRST RESET
4 +3V3 - 3.3V input/output
5 +5V 5V output
6 GND Ground
7 GND Ground
8 VIN - Power input
CN8 1 A0 PAO ADC_INO
analog | 2 Al PA1 ADC_IN1
3 A2 PA4 ADC_IN4
4 A3 PBO ADC_INS
5 A4 PC1 or PB9 ADC _IN11 or I2C1_SDA

98




=
[

TOPPERS
| 6 | A5 | PCOor PB8 | ADC_IN10 or I2C1_SCL |
I.1.1 /2 Arduino connector i% i&
CN No. Pin No. Pin 4 MCU pin K He
CN5 10 D15 PB8 12C1_SCL
digital 9 D14 PB9 12C1_SDA
8 AREF - AVDD
7 GND - Ground
6 D13 PA5 SPI1_SCK
5 D12 PAG6 SPI1_MISO
4 D11 PA7 TIM17_CH1 or SPI1_MOSI
3 D10 PB6 TIM16_CH1 or SPI1_CS
2 D9 PC7 TIM3_CH2
1 D8 PA9 or UART1_TX
CN9 8 D7 PAS -
degital | 7 D6 PB10 TIM2_CH3
6 D5 PB4 TIM3_CH1
5 D4 PB5 -
4 D3 PB3 TIM2_CH2
3 D2 PA10 or UART1_RX
2 D1 PA2 USART2_TX
1 DO PA3 USART2_RX
1.1.2 & Arduino connector % &
(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PB8 Arduino D15
SDA PB9 Arduino D14
2 12C2 SCL PB10
SDA PB11
# 1.2.112C B v
(3) SPI
Port No. Device pin MCU pin connection
1 SPI1 SCK PA5 Arduino D13
MISO PAG6 Arduino D12
MOSI PA7 Arduino D11
2 SPI2 SCK PB13
MISO PB14
MOSI PB15
# 1.3.1 SPI #fi v°
(4) ADC
Port No. Device
1 ADC1
# 1.4.1ADC A— &IV 4T
(5) USART
Port No. Device pin MCU pin connection
1 USART2 TX PA2 ST-LINK TX
RX PA3 ST-LINK RX
2 USART1 TX PA9 Arduino D8
RX PA10 Arduino D2

# 1.5.1 UART ~— hHIV 4T
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RTC K
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Adafruit 1.8” TFT Shield : ADC. LCD #E. SD 71— Rz ¢& 3
RedBear BLE Shield2.1 F&f#EZR

Appendix J STM32L073 Nucleo-64

STM32L073RZT6 Nucleo-64 DR — NE{ELEEZ LT 5,
(1) Arduino connectors 3%

CN No. Pin No. Pin 4 MCU pin B e
CN6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET NRST RESET
4 +3V3 - 3.3V input/output
5 +5V 5V output
6 GND Ground
7 GND Ground
8 VIN - Power input
CNS8 1 A0 PAO ADC_INO
analog | 2 Al PA1 ADC_IN1
3 A2 PA4 ADC_IN4
4 A3 PBO ADC_INS
5 A4 PC1 or PB9 ADC _IN11 or I2C1_SDA
6 Ab PCO or PB8 ADC_IN10 or I2C1_SCL
J.1.1 /£ Arduino connector % €
CN No. PinNo. | Pin#% MCU pin Féne
CN5 10 D15 PB8 12C1_SCL
digital 9 D14 PB9 12C1_SDA
8 AREF - AVDD
7 GND - Ground
6 D13 PA5 SPI1_SCK
5 D12 PA6 SPI1_MISO
4 D11 PA7 TIM22_CH2 or SPI1_MOSI
3 D10 PB6 SPI1_CS
2 D9 PC7 TIM3_CH2
1 D8 PA9 or USART1_TX
CN9 8 D7 PAS -
degital | 7 D6 PB10 TIM2_CH3
6 D5 PB4 TIM3_CH1
5 D4 PB5 -
4 D3 PB3 TIM2_CH2
3 D2 PA10 or USART1_RX
2 D1 PA2 USART2_TX
1 DO PA3 USART2_RX
J.1.2 & Arduino connector i &
(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PB8 Arduino D15
SDA PB9 Arduino D14
2 12C2 SCL PB10
SDA PB11
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3 12C3 SCL PAS8 Arduino D7
SDA PB4 Arduino D6
# J.2.112C Hfpi e’
(3) SPI
Port No. Device pin MCU pin connection
1 SPI1 SCK PA5 Arduino D13
MISO PA6 Arduino D12
MOSI PA7 Arduino D11
2 SPI2 SCK PB13
MISO PB14
MOSI PB15
# J.3.1 SPI ##fii '
(4) ADC
Port No. Device
1 ADC1
# J4.1ADC AR— hEID 4T
(5) USART
Port No. Device pin MCU pin connection
1 USART2 TX PA2 ST-LINK TX
RX PA3 ST-LINK RX
2 USART1 TX PA9 Arduino D8
RX PA10 Arduino D2

# J.5.1 UART A— R0 4T

(6) =i
RTC R A NZ&ffH A He

Adafruit 1.8” TFT Shield : ADC, LCD. SD #»— R#h{E

RedBear BLE Shield2.1 &h{E

Appendix K STM32L476 Nucleo-64

STM32L.476RGT6 Nucleo-64 DR — N{k{F A TL# T 5,

(1) Arduino connectors 3%

CN No. Pin No. | Pin#% MCU pin Hne
CN6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET NRST RESET
4 +3V3 - 3.3V input/output
5 +5V 5V output
6 GND Ground
7 GND Ground
8 VIN - Power input
CNS8 1 A0 PAO ADC12_IN5
analog | 2 Al PA1 ADC12_ING6
3 A2 PA4 ADC12_IN9
4 A3 PBO ADC12_IN15
5 A4 PC1 or PB9 ADC123 _IN2 or I12C1_SDA
6 A5 PCO or PB8 ADC123_IN1 or I12C1_SCL
K.1.1 % Arduino connector 7% &
[CNNo. [PinNo. [Pin# [ MCU pin | e
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CN5 10 D15 PBS8 12C1_SCL
digital 9 D14 PB9 12C1_SDA
8 AREF - AVDD
7 GND - Ground
6 D13 PA5 SPI1_SCK
5 D12 PAG6 SPI1_MISO
4 D11 PA7 TIM17_CH1 or SPI1_MOSI
3 D10 PB6 TIM4_CH1 or SPI1_CS
2 D9 PC7 TIM3_CH2
1 D8 PA9 or USART1_TX
CN9 8 D7 PAS -
degital | 7 D6 PB10 TIM2_CH3
6 D5 PB4 TIM3_CH1
5 D4 PB5 -
4 D3 PB3 TIM2_CH2
3 D2 PA10 or USART1_RX
2 D1 PA2 USART2_TX
1 DO PA3 USART2_RX
K.1.2 /& Arduino connector i &
(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PB8 Arduino D15
SDA PB9 Arduino D14
2 12C2 SCL PB10
SDA PB11
3 12C3 SCL PCO Arduino A5
SDA PC1 Arduino A4
# K.2.112C #fir
(3) SPI
Port No. Device pin MCU pin connection
1 SPI1 SCK PA5 Arduino D13
MISO PAG6 Arduino D12
MOSI PA7 Arduino D11
2 SPI2 SCK PB13
MISO PB14
MOSI PB15
3 SPI3 SCK PC10
MISO PC11
MOSI PC12
# K.3.1 SPI #fsi "
(4) ADC
Port No. Device
1 ADC1
2 ADC2
3 ADC3
# K4.1ADC AR— hHID 4T
(5) USART
Port No. Device pin MCU pin connection
1 USART2 TX PA2 ST-LINK TX
RX PA3 ST-LINK RX
2 USART1 TX PA9 Arduino D8
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| RX

| PA10

| Arduino D2

# K.5.1 UART &R— FHID 4T

(6) Z oAt

RTC R 7 A &l HE

Adafruit 1.8” TFT Shield : ADC, LCD [Z#)i{f, SD & — RIZEI{EET

RedBear BLE Shield2.1 #{F

Appendix L STM32L476 Discovery

STM32L.473VGT6 Discovery DR — NEIFLEEA FLdk 9 5,
(1) Arduino connectors E3%

AR EIRL
(2) 12C
Port No. Device pin MCU pin connection
1 12C1 SCL PBS8 Arduino D15
SDA PB9 Arduino D14
2 12C2 SCL PB10
SDA PB11
3 12C3 SCL PCO Arduino A5
SDA PC1 Arduino A4
# L.2.112C #ir
(3) SPI
Port No. Device pin MCU pin connection
1 SPI1 SCK PA5 Arduino D13
MISO PAG6 Arduino D12
MOSI PA7 Arduino D11
2 SPI2 SCK PB13
MISO PB14
MOSI PB15
3 SPI3 SCK PC10
MISO PC11
MOSI PC12
7 L.3.1 SPI i &7
(4) ADC
Port No. Device
1 ADC1
2 ADC2
3 ADC3
# L.4.1ADC AR— hEIV 4T
(5) USART
Port No. Device pin MCU pin connection
1 USART2 TX PD5 ST-LINK TX
RX PD6 ST-LINK RX
2 USART1 TX PB6
RX PB7

# L.5.1 UART R— hEID 4T

(6) Z At
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