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iAFHH LINUX 72 & OFHROBRFEEAT ORI EFGEEEBR R T2 2 & Lo T2, ZHUTHEW Bk
J:H @ TOPPERS BASE PLATFORM(CV) #BA% & FDfifkE (V77 L A~==2T)V) #1{EKkT 5
L blhor,

2 B#M

KV 77 Lo A~=aT WL, A=y hAR—KRKEX—F v hAR— KR EIHER LY 7 v o =T 75
v ;7 +— A (TOPPERS BASE PLATFORM) O AR IC W TCER#H T 5,

TOPPERS BASE PLATFORM(CV) (% Intel £ Cyclone V SoC HPS & #F WG T1ER% L 7= FPGA
('S VSO RPN

BS—7y FAR—F

+ Cyclone V SoC BA% =%~ F(DK-DEV-5CSX6N) Intel £l

+ DEO-Nano-SoC Development Kit(Atlas-SoC Kit) terasIC #
* DE10-Nano terasIC £

3 TOPPERS BASE PLATFORM (CV)0 Tk
A= Tl%, TOPPERS BASE PLATFORM (CV)DfHEEIZ DWW TEET 5.

31 T3V rITA—LDE—Fy
TOPPERS BASE PLATFORM(CV) X 2 » ®» % — % v k R — K L ® TOPPERS
FMP-1.3.1/FMP-1.4.0 71—V ETIFITTHT A A RTANE I FAD =725 5 (FMP-1.3.1
IZ Version 0.40 % T), DE0-Nano-SoC (21 Arduino = %7 Z NFEMHE I TWER, ZhbHixk FPGA
N E SN TS, FPGA H¥ 7 v « KT 4 N1F Arduino = % 7 ZZxfit LTV %, Arduino = %
7 B &I 51213 FPGA Ok E 51TV, FPGA R7 A RNEMEHT 2 0E N H S,
Cyclone V SoC B&EiTid, DRAM (F 721X SRAM) ETY'w 7T AT T 500, HKAOEITE
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= ATLLTDOEY) T D,
® VEy h—>7—FROM
@ —»7Vr—X%
©® —7—bhr—%(@boot) 7—hrv—4%% RTOS IZANEZIUE, = Z THERITHHE
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7238, DK-DEV-5CSX6N "R— R TCiZ7 Ve —FTUuxvF « Ruv 7 « A~ —%EEHLTNDH720,
OS EZEh#k, AMMICT +vTF « Ky 7 « XA ~—VUTy hEITHILERD D,

32 LA THEE

TOPPERS BASE PLATFORM(CV)DN— R =7 FIA NI TFENS 3O LA YHERZEL, 20
FiZAPI B, 477 VD IUF Exb>, 26D T v 7+ —2A50%, Realtime Kernel TOPPERS
FMP1.3.1 £7-1% 1.4.0 HIcHEET 5, £72, FMP Z—3 LD {57 Ny FEERELAMC, BEWG Tiefitd
HHEAT BRI L, VAT AT ANy THICT NNy T avy ReEAWTRREMBIZ1T O,

3.2.1 |{Z TOPPERS BASE PLATFORM (CV)D##i&[X % 7~9°, Base Driver, Standard Driver, FPGA
Driver, GDIC, File Library, USB X N U =T7EICLY, 77U Fr—3 3 ) bLLT OBERENME I AT RE
2725,

D 8D card File system(SDMMC)
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TASK MONITOR | File Library |
\ GDIC Driver |[ USBHOST || |,p
STDIO Standard FPGA /DEVICE
Driver Driver USB GDIC
. q Standard driver
TOPPERS/FMP Release1.4.0 Basic Driver USBOTG H BRI

‘ DE10-Nano/DE0-Nano-SoC / DK-DEV-5CSX6N

3.2.1 TOPPERS BASE PLATFORM(CV)##i&[X]

PIFIC, v A THEE O 2R,
(Dbasic driver /»— R 7 = 7EERIZ L W API 3 E DD KT A &

(2)standard driver fLiRA— ROEAEIZ LD | API B3db D FREMHELINTND KT 4 \E
(3)FPGA driver FPGA [ZIKfF L7zt 7L« R A /NE

(4)GDIC driver FNZ driver Z i L CTHEEE S D45 E DT /34 A [ driver

(5)TOPPERS BASE PLATFORM THE#E(, L TV 5 API =

(6)open source D7 A 77V %

PLATFORM(CV) H—4y hAR—F | detail G DA
Device Basic gpio E#% 1 (Reference
Driver Driver dma Manual)
(timer)
(uart)
Standard 12¢ CLCD/senser/eeprom
Driver spi GLCD/SD card
sdmmec SD card
gspi
usb OTG MSC/HID
emac ehernet/PHY driver
FPGA pinmode Arduino GPIO E#% 2 (Reference
Driver (*1) | uart Arduino UART Manual)
spi Arduino SPI
gdic high driver TS AFES
api File fatfs FAT k1, 2
middleware | System file library C language file
stdio stdio
(Open USB USBI Ny =T
source) lwip (*2) Ja bha) e AH T
library

*1 : FPGA Driver Z 4 5121, FPGA ® arduino connector /i3 0 B
*¥Q —IERy FIZ L AEENMKE . V—RAa— Rt Web b X v oo — KT A0ERH D
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=R =T HT A AR T A ASOEERIZ O W TRLE A 1T 9. A PLATFORM T, 3D T A
A RTA NIRRT 5,

4.1 Basic Driver

411 8=

Basic Driver |3, /N— R 7 = 7 Z i3 2 AW KT A RFETH D, HIENIEHERHEHFIETSH S
3, AP HRIRIERE 1L, SoC I L » TEBE HLOFEENTHONTEY | XM API TII/ER TE 722
WH DN, F£7-, Basic Driver [XEHEI R0 =707 7V Do fllIZITH L0, B FZ A4
O ABEEE L L CREOH 37— 223\, 12 Basic Driver (Ifthod K A SOMEOH LI T,
Basic Driver (37— F 7 = 7 OERFHEN K EZ W=, PLATFORM % 5D SoC IZHh—T 4 7358
AL BID AP 0FEL 72 5,

TIMER & UART (%, fmp ¥ —F/VTHEHEIN TS, FEARIZIE fmp I —F /LD KT A %l H
I 5, 75D % Basic Driver & L Cit#d 5.,

412 FSAN—&
Basic Driver & L CH¥ET A RT7 A NI TFD45TH B,

(1) gpio WHATO KT AR
(2) dma HAF I T « AFY « TITEARTAN
(3) timer BA<w—RIF AN
(4) uart YT ILRT AN
4.1.3GPIO

GPIO IZILHD 1 O%#l#ET 25 KT A X TH D, GPIO IV VHREEANELITHNHEEL, B
WKL CT —H 2P AL EITEZ AL ZLIZED . Ao Y v 7 L OFT — X S a 1T 5 KEEE & £F
O, KEEERICITHEM TH IR, BT A, R—=ADOBERTE. HHE— FRE. EHAD OG5,
HIHMEIZBA LT SoC OBEHZI LV | HEHENEHLELTH Y | BEER L2 WEHE FIEZED Z E N #EL
AN

Cyclone V SoC HPS TiZ32® GPIO &A— h &b, AA— K1, 2TiE29t, A— K3 TiL23
v D GPIO AR— b Z il A HE & 7> T D,

4131 T2 8
Cyclone VHPS @ GPIO O#IHULIZ WD T — & EHEERIZOWCRLET 5., GPIO oW kiz iR
4.1.3.1 ® GPIO Init_t B A4 5,

%5 | HH il Bine
1 mode uint32_t XNROE LT A L OREE—R
2 debounce uint32_t 177 Pull-Up/Pull-Down #% i€
3 data uint32_t H 714 4 7 Open-drain/Push-Pull 3% &

# 4.1.8.1 GPIO Init_t %!

@D  mode
F— NI 7% A D GPIO £— REHETH
JEE filf A
GPIO_MODE_INPUT 0x00000000 GPIO A JJE— R
GPIO_MODE_IT FALLING 0x10010000 GPIO A1 7 4 — U v J v VEIAL
GPIO_MODE_IT RISING 0x10110000 GPIO AT A v Ty PEIAR
GPIO_MODE_IT RISING_FALLING 0x10210000 GPIO AJjifj— v VEA R
GPIO_MODE_LEVEL_LOW 0x10000000 GPIO AJ) LOW L~ LE[A L
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GPIO_MODE_LEVEL_HIGH 0x10100000 GPIO AJJ HIGH L ~LEA L
GPIO_MODE_OUTPUT 0x00000001 GPIO i hE—F

GPIO_MODE_AF 0x00000002 TIVH F— R EURRIE
GPIO_MODE_ANALOG 0x00000003 Tra e ERE

# 4.1.3.2 mode T

@ debounce

debounce (% GPIO v OEMEIE 2 /I ET DEETH D, GPIO 2 A A v T & LTHEH

TO56. HOBREOTF Y F I T ERETE D,

EF i kS
GPIO_NODEBOUNCE 0x00000000 Debounce FRHE 7%
GPIO_DEBOUNCE 0x00000001 Debounce F&HEF %5
% 4.1.3.3 debounce & EfHE
@ data
HAREDSE ., PIWMEZfEE FTRE, HIX0 £72id1
4132 41 03— x4 Rthk
GPIO ZWIHIERET D N7 A N A LI TITRT,
feEied P EIE HEHE ikt
gpio_setup void uint32_t base base 7 KL A L pin Hi5THRE | 7V ¥ % —
GPIO_Init_t *init SR — N EEET 5, FORTET
uint32_t pin RN AV
REIE Kl
BobdDd

# 4.1.3.6 GPIO &%

4133 78—Fv—h

E B

AR GPIO O iR ED 7 a—F v — M &2 LLFITRT,

GPIO setup

Gﬁféﬁ;gﬁ%ﬁ %,debound,data@?&i
B8 ELTGPIOEHET 2T
gpio_setup —4% (GPIOTR— BB LELE
DOFEUHL B) EMHIE T —2(GPIO Init_t
~NDRAVAEHRET S

X 4.1.1.3.1 GPIO ®OFE 7 v —F ¥ — k

GPIO D AN T =4 %K=V v/ CTHY T4, PORT OF — FLOAS A= FY =T LR

VUL Z L 720y, 2D KT A XTiE, BAARWATIRE TH HIGH-LEVEL £[A 7
B A AT CHIEMET 5, D=, AT —%

M ZLNnTED,
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4.1.4DMA
DMA X CPU ZiE &9, EREATY LTS RFIEIAT Y M TT — Xk a7 oM <cH 5, HPS
DT INA AFIRKER FIFO ZROHENEL, THAA R E ARV TEBICT—ZBELTH, A—
=T T RT =T s TR ELR, KTT R T+ —ATiX SPI 2% 256 7 L— A
FIFO L2772\ =8, FIFO 2257 — ¥ &0 %E LT85 HIZ FIFO £— K& DMA E— RO
REATRIRER L D I3 EIT - T2,
HPS TlZ 8 F v %/ ® DMA F ¥ %% L, DMA T /354 A KT A 2 EF v %/VHALIC DMA &R E
BITH ZEMNTE D,

4.1.4.1 T—A3 Lk
DMA R A 3% E & & HTICE 4.1.4.1 ® DMACH_Handle_t ! Z >, Zd > RT3 F
¥ FHHUICHEERTEE & ARBANEZFREREREND S, REDHEIZONA->TWAHIEA MR,
F X FNDA—T RIS ENLE/RTHE Th 5,

%% | A i) P HE BRE
1 dmach_id uint8_t DMA O F v %X /LV%E &
2 periph_info | uint8_t YT 2 INEE O
3 | periph_can | uint8_t CAN/FPGA R O
4 | periph_sec uint8_t X THRT O
5 irq_sec uint8_t EALEX 2 THRTE O
6 evt_req uint8_t AR NORBEELITH O
7 | event uint8_t H15E— NERTE O
8 | dummy uint8_t UY—7
9 | phandle uint32_t RY T2 FGNVDN RT~DRA X
10 | pbuff void* HREX R AEY T KA
11 | xfersize uint8_t kT —4E
12 | xfercount uint32_t AR T X
13 | errorcode uint32_t DMA =7 —=2—F
14 | dma_start ER (*)0 DMA & &EH O =3 — 13 7 B
15 | dma_end void (*)Q DMA & TIED 22— o3 7 B¥K
16 | flag uint16_t DMA =— REIEK : 2 —F—DORELHE
17 | code_size uint16_t DMA =— REHEE . 2 — VP — O ERE
18 | loop0 uint16_t DMA ==— REBIEIK . = — P — DO EA T
19 | loopl uint16_t DMA = — REHE : 2 —F —DORERE
20 | sar uint16_t DMA =— REHMEE : 2 — P — DR ERE
21 | dar uint16_t DMA = — REMEE : = —F — DR ERE
22 | program uint8_t* DMA =2— REBG . = — P — O ERE
23 | buffer uint8_t[] DMA ==— NEBIGEIK . = — P — DO EARE
% 4.1.4.1 DMACH_Handle_t 7!
@O  dmach_id
dmach_id (IF ¥ 3NV OA—F U ERHEHREIND7-9, DMACH_Handle t I[ZEERELZITO
DA N A AN
B8 il N
DMA1_CHANNELID 1 F v FI 1
DMA2_CHANNELID 2 F ¥ T2
DMA3_CHANNELID 3 F ¥ 1V 3
DMA4_CHANNELID 4 F ¥ T 4
DMA5_CHANNELID 5 F ¥ V5
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DMA6_CHANNELID 6 Fx /L6
DMA7_CHANNELID 7 F xRN T
DMAS_CHANNELID 8 F ¥ 118

% 4.1.4.2 ChannelID

@  periph_info

DMA 7RV 7 = T T 258, XU 7= VKEERETH, 4005 T1L CAN £V 2 —
V& FPGA DI TH LD, EBH 6 EEET 52> periph_can THEET AMLEND D,

i
JE R

[

HNE

DMA_PERIPH_FPGA_O 0 FPGAO
DMA_PERIPH_FPGA_1 1 FPGA1
DMA_PERIPH_FPGA_2 2 FPGA2
DMA_PERIPH_FPGA_3 3 FPGA3
DMA_PERIPH_FPGA_4_OR_CANO_IF1 |4 FPGA4 % 7-1Z CANO_IF1
DMA_PERIPH_FPGA_5_OR_CANO_IF2 |5 FPGA5 %7212 CANO_IF2
DMA_PERIPH_FPGA_6_OR_CAN1_IF1 |6 FPGA6 £7-1% CAN1_IF1
DMA_PERIPH_FPGA_7_OR_CAN1_IF2 |7 FPGA7 £7-1% CON1_IF2
DMA_PERIPH_I2C0_TX 8 AE U N5 I12C0
DMA_PERIPH_I2C0_RX 9 12C0 B AE Y
DMA_PERIPH_I2C1_TX 10 AE VNG 12C1
DMA_PERIPH_I2C1_RX 11 12C1 B AE Y
DMA_PERIPH_I2C2_TX 12 AEYNB 1202
DMA_PERIPH_I2C2_RX 13 12C2 6 AEY
DMA_PERIPH_I2C3_TX 14 AE Ui 12C3
DMA_PERIPH_I2C3_RX 15 12C3 6 AEY
DMA_PERIPH_SPI0O_MASTER_TX 16 AU s SPIMO
DMA_PERIPH_SPI0O_MASTER_RX 17 SPIMO 7»5 AE Y
DMA_PERIPH_SPIO_SLAVE_TX 18 A% VU5 SPISO
DMA_PERIPH_SPI0O_SLAVE_RX 19 SPISO 725 AE Y
DMA_PERIPH_SPI1_MASTER_TX 20 A€ Y b SPIM1
DMA_PERIPH_SPI1_MASTER_RX 21 SPIM1 725 AE Y
DMA_PERIPH_SPI1_SLAVE_TX 22 AE U )b SPIS1
DMA_PERIPH_SPI1_SLAVE_RX 23 SPIS1 /nH A€ Y
DMA_PERIPH_QSPI_FLASH_TX 24 AE U b QSPI
DMA_PERIPH_QSPI_FLASH_RX 25 QSPI /»6 AE Y
DMA_PERIPH STM 26 System Trace Macrocell
DMA_PERIPH_UARTO0_TX 28 A%E VU5 UARTO
DMA_PERIPH_UARTO0_RX 29 UARTO 725 AE Y
DMA_PERIPH_UART1_TX 30 A% Y »s UARTL
DMA_PERIPH_UART1_RX 31 UART1L 6 AE Y

3% 4.1.4.3 periph_info 7% EfHE

@ periph_can

periph_info 78 CAN £ = —/L & FPGA OILH DA EL LN EFHERT 5, 0:FPGA, 1:CAN

@ periph_sec

TR TRELIT O N E I IPOIRE, 047DV, 14T 9

® ireq_sec

EAHLDEF 2 TREEITOIMNE I DOFRE. 0:4T7HL7RW, 1479
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©® evt_req
A~y NEEEITH. 0 FF A ATlE DMA_EVENT INTREQ %77 L C< 7250,
TR filr A
DMA_EVENT_NONE 0 ARy R EFRAEIERZD
DMA_EVENT_REQ 1 ARy NEERT D
DMA_EVENT_INTREQ 2 AL T A X hELTERT S
#F 4.1.4.4 evt_req X EMH
@D event
FRAEAR NEEET D, ARK KT A XTI DMA F % %/ ID IZRHG LicA Xy FhEFEE LT
S0,

e 2
JE R

i

I

DMA_EVENT_0

DMA1 _CHANNELID

DMA_EVENT_1

DMA2_CHANNELID

DMA_EVENT_2

DMA3_CHANNELID £— F

DMA_EVENT_3

DMA4 CHANNELID

DMA_EVENT 4

DMA5_CHANNELID

DMA_EVENT 5

DMA6_CHANNELID

DMA_EVENT._6

DMA7_CHANNELID

DMA_EVENT_7

DMAS8_CHANNELID

DMA_EVENT ABOUT

(I | |O = |W (N |—|O

# 4.1.4.5 Mode % &8

e

phandle

DMA 3XRY 7 = Z W 556, DMA F¥ RNV RIZE2F—T %, RY 7T L0

YR BT D,

© pbuff
R 7 2TV TT — X iRk

xfersize
@ XY T =T NTT—H iRk

@ xfercount

DMA 5k Dlinis

@ errorcode

DMA #xik— 7 —F/ERfD T T —a— R

EORNR LD AT ) B ORIERA % dma_start B CTRET 5,

EDORGE T2 D AE VHEBO/NA " A X dma_start B T ET 5,

B oK, xfersize & —ET UL, BBIEKT,

e i A
DMA_ERROR_NONE 0x00000000 | =7 —72 L
DMA_ERROR_CH_UNDEFINST 0x00000001 | F¥ /L« A LA NT T v a URER
DMA_ERROR_CH_OPEINVALID | 0x00000002 | F % R/ « X7 RRE
DMA_ERROR_CH_EVTERR 0x00000004 | Fx¥ /L - A X T —
DMA_ERROR_CH_PERIPERR 0x00000008 | F¥ /L - XY 7T /NLxTT—
DMA_ERROR_CH_RDWRERR 0x00000010 | ¥+ /L - READ/WRITE — 7 —
DMA_ERROR_CH_MFFOERR 0x00000020 | F ¥ /L - MFIFO — 5 —
DMA_ERROR_CH_DATAUNAVAL | 0x00000040 | ¥ ¥ R/ « T —H T _X—F LT T —
DMA_ERROR_CH_INSTFETERR | 0x00000080 | F¥ R/ A LA T ay « Ty FTT—
DMA_ERROR_CH_DWRITEERR 0x00000100 | F¥ 1/« 7 —4% WRITE =7 —
DMA_ERROR_CH_DREADERR 0x00000200 | ¥ ¢/ - 7 —% READ =7 —
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DMA_ERROR_CH_DBGINST 0x00001000 | Fx¥ I - TRy ITA LA NT I arx2T—

DMA_ERROR_CH_LOCKUPERR | 000002000 | F ¥R/ -0y 77 v/ xTT—

DMA_ERROR_MG_UNDEFINST | 0x00010000 | ~F—Y v —+ A VATV 3 URER

DMA_ERROR_MG_OPEIVALID 0x00020000 | vk —Y v — + AT FRR

DMA_ERROR_MG_DMAGOERR 0x00040000 | vr—< % — - DMAGO =7 —

DMA_ERROR_MG_EVNTERR 0x00080000 | v —V ¥y — - X—I vy g TT—
DMA_ERROR_MG_INSTFETERR | 0x00800000 | v —Y % — A LA LTI g« TxyFTT—
DMA_ERROR_MG_DBGINST 0x01000000 | ¥ K=V ¥ — TNV IA VAT I a T —

# 4.1.4.6 errorcode 7% CfH

dma_start
~Y 7 = Z )VH DMA Wb, A ¥ — FERE 22—/ Ny 7 B

® dma_end
DMA $5158& THRFICIFONH S D 22— b3y Z BEE FEONH LITIE, A X b U 7 = R RERIE & H
iA7(evt_reqg=DMA_EVENT_INTREQ). A~ k& 3(event)% F ¢ F /A kM L7z A 2 b T
BRIE LRTUT R B 720,

4.1.4.2 A3 —T 4 REH
DMA #HilfH3 5 KZ A B % LLFIZrnd, HPS o DMA (X A€V EiZ DMA =— R&idd L.
dma_channel_exe BI%ic LV, DMA Z #3452 THEAIT N 5, dma_program_start 2> 5
dma_program_end ¥ CTORIIE. DMA F ¥ R/ N> K Z N buffer #EkIZ DMA =2 — K& i# 75
oD Tu s T A ThHD,

%4 Al 5%k e ik
dma_init void | intptr_t exinf DMA 734 2D ##{b %
179,
dma_deinit void | void DMA % Al AR IZ 9
dma_channel_open ER | ID channelid DMA F ¥ RV &E AKX — |k
DMACH_Handler_t *hdmach | x4 %,
dma_channel close ER | DMACH_Handler t *hdmach | DMA F ¥ R/ % & IE X4
5,
dma_periph_transfer ER | DMACH_Handler_ t *hdmach | XV 7 = Z /1> DMA &HE
void *addr #4175, dma_start ZiXE
uint32_t size FTANBERD B
dma_memory_to_memory | ER | DMACH_Handler_t *hdmach | AU to A€ U DT —Hiix
void *dst o»=
void *src
uint32_t size
dma_zero_to_memory ER | DMACH Handler t *hdmach | XE V2 ZERO 7 /L %4T
void *buf 5
uint32_t size
dma_channel_exec ER | DMACH_Handler_t *hdmach | DMA =— F&¥E{74 %
dma_channel_state ER | DMACH_Handler_t *hdmach | DMASTATE #H v -4
dma_hps_isr void | intprt_t exinf A KV —2A DMA DOE|AL
N RT
dma_program_start ER | DMACH_Handler t *hdmach | DMA == — R : {/ERkBRAAEER
dma_program_move ER | DMACH_Handler_t *hdmach | DMA =— K : MOVE &% &
uint8_t chan_reg
uimt32_t val
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dma_program_mode ER | DMACH_Handler t *hdmach | DMA =— F : £— F&%E
uint8_t mode
uint8_t inst
dma_program_lpstart ER | DMACH_Handler_t *hdmach | DMA = — R : )L —7 XA ¥ —
uint8_t iterations k
dma_program_lpend ER | DMACH_Handler_t *hdmach | DMA =— R : L —7"#&T
uint8 t mode
uint8_t iteration
dma_program_periph ER | DMACH_Handler_t *hdmach | DMA =2— R : XU 7= F /1
uint8_t mode BT
bool_t in
dam_program_end ER | DMACH_Handler t *hdmach | DMA ==— K : #& T3k
bool_t wmb

# 4.1.4.7 DMA # & 8%

DMA STATE O % % 4.1.4.8 127,

EF i | I
DMA_STATE_STOPPED 0 ERIRNE
DMA_STATE_EXECUTING 1 FATIRAE
DMA_STATE_CACHE_MISS 2 FrvaIARFEAELE
DMA_STATE_UPDATING_PC 3 PCOT v 77— h
DMA_STATE_WFE 4 AN MEHIREE
DMA_STATE_AT BARRIER 5 At Barrier
DMA_STATE_WFP 7 ~U 7 =2 T NARFBIREE
DMA_STATE_KILLING 3 MG
DMA_STATE_COMPLETING 9 RN
DMA_STATE_FAULTING_COMPLETING 14 | =9—®Y, KTIKE
DMA_STATE_FAULTING 15 | =7 —IREE

7 4.1.4.8 DMA STATE % &1l

4.1.4.3 J2A0—Fv¥— b

DMA L83 DMA 2RO HH L E DMA F % r V&2 H L -8B ic o b, HPS 054
DMA F % % /L i 8 SHE SN TEY . DMA A —7 D DMA F % RN RT~DOFREIZ LY | fH
FRBENIET S, DMA £ Y =2 — L OfHM LI dma_init BI$IZ TIT9, DMA €Y 2 —/v & H L7
WAL, dma_deinit A% TIEIET 5,

WP TH%, DMA F ¥ 32 HT 554815, DMA 5+ %/ ID & DMA v x> K7 (58
BRIX B 5 THEMR) ~D R A o Z % L T dma_channel open P Z MO, IEFEK TR BIE, FEED
DMA F v x/VITERAREEL 725, DMA F ¥ RIANBARE L 72572385 1%. dma_channel close B8%%iz
T DMA F ¢ RV EFRILT 5,

ADMA £ ¥ = —/VEMEHAGE/R Y 7 = 7 V(33 4.1.4.3 periph_info T EA[HE/RRY 7 = T LD
HToHDH, SPIEY 2—/L% DMA W THEHAT 2560 EFIEEL 70 —F v — hTrd, SPIIXE
5. ZAEDOM 5 IZ DMA Z AR TH 203, Sl & il b3 2 721235 T DMA 253 5 FIED
AT S, ZO%E, EEIE FIFO 2 HWoEAAZEE L 725, DMA HOELAKL Y —E R L—F
IZ device.cfg TR EF A2 D THTZITHE ZT H LBIL2 0,

SPI %15 DMA #J#ifR € 7 v —F ¥ — F & X 4.1.4.3.1 (27", ZOFFET SPI OX[E. ZIE0FE
T 2131572 DMA E4T7& 725,
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SPIZ{SDMA#IHA
it
dma.channel.open DMAF ¥ RILAVESEAE!)
o - EIZHE{R Lperph_info%
ﬁﬁfé')g%?: * DMA PERIPH I2Cn RXI=T
2 DMAF¥RIILA—TF %
—_ _\L : SPINVRSADRA 5%
Sp'-g;'%_é?;{i" DMAF v ILAURSD
- . . phandle[ZtYk
RISDMASREZ AT SPI/\> RS MDhdmachrx|ZDMA
2 FYRILNVRSERYE
[x] 4.1.4.3.1 SPI-DMA fJ#i1t.
B4Rk, BASE PLATFORM(CV) Tl SPI LIS D K A 3% DMA £ — RIZxfhis L TWRWNET)

periph_info (2%t L TRY 7 = 7 /L% DMA {b7 %121, dma_start & dma_end B%% BIEL 7217
AN ECANCRAN AR

1) USBOTG E = —/UTEY 2—/LHIKIZ DMA #HE 2 Fo,

4.1.5TIMER
TIMER (3 — A S 5 8 &7 A ~ —FHABR LSRR e bise 2 R b D b & 5, 1 21X PWM
MOOREDOL S s vy 7 ERICBERENDT2D, FTA D APL Zfi—4 % Z L1338 LV RTOS
DY AT LZA~—L LTHAT 2561, fmp 7 —F VAR H D720, e L THE
A

4.1.6 UART
UART DT /814 A R A 2NF fmp A —F NV TEEF DT NA ZARTANEHEH LT DD, 22
EECH L7220,

4.2 Standard Driver
AL — R RTANTIERER—F (= R) OEEICEY, RTIALARNAPINT 777 NAX
H—RERSTNWD RTANEET, AL, NV 7 =7 VORETIEREIL ST KT A4 N APL UL EOR
BREFOLONEL, N— RN =T ZHRKBICFIH T2 DIIEREA v ¥ —7 = A AT THREZAT 5 M5
N5,

42 1=
BASE PLATFORM (CV) X LT, AX X —RKRITANE LD, LFO5250XY 7270 Th
Lo WTNbA LV H—T 2 A AHORY 72T THY | BEENICE P —. LCD. GLCD. SD card.
TPy N == R =T EDOKz ORI AN NS, Hx D/ N— R =27 O KT A N F5EIE BN
WCHE LT 6722, (SPI AiE SPI xDriver 2 & L T\ 5)
D 12C
©® SPI
® SDMMC
@ USBOTG
® QSPI
AR =R RTANT AR —FID ZHEL TN RTZEZRO B LA R E2HNTRY 7
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= 7 V% S DR E BLD

4.2.212C

12C (7 A + A7 7 « —) [FELEOWBEHICT 4V o T AT L IRE# 72> U 7 V3R
ThHhd, AAVAR— RN~ AZ, FIOERNAL—T L) AL—T7T7 RLAZF—|TT —HF Dk
ZIEEAT O, FAARB 2 BE 3 EE I 100kbit/sec DB E— K & 10kbit/sec DT — KA H H A, HAR
DlE F703 BRUTORECEELZITOHEDLZ WV, AL—77 RLAX@EFEIZ7TE Y N THDHH,
WiEELT1IOE Y hOAL—T 7 RLAL@EREE > T D,

I2C X SCL (7 m v ) & SDA (F—%) O2 o0 THERITH . BN EESABEIT-0
2O0MEIET LR LD, v AXMUNFITHIEMEZR > Tl EAD 7 v v 7 SCL 1T~ A XI5
HET D, (HL, AL—T7HITRHROLBRERGAEIL, AL —7] SCL{E75 % Low IZ¥% & L CTHREGIRTE
EVED, BEEITHIHEF. BEARZ 0y 7 1 28bE T SDA LT — 4542 FE5, KOS E
v M HTEMHD SDA % Low IZ L7 EITACK &2, HHOFERBLIENACK &7 5, AL—7
7 R LR Tbit O— 17T — X Rk a2 X 4.2.2.1 [ZRT,

AL=T 7 RLAD7bitOBEOIL= T Fr—b

SCL 1-7 8 9 1-7 8 9 tee /

MSB(&® E{IEvh) LSB(®TFhIEYH)
SDA \ / D7-D1 X DO >\ / \ D7-D1 >< DO >\ /

M~ N g — —
Start Condition Slave Address Write (0) ACK Write Data ACK Stop Condition

Xon o YA T AL—TJ4I

X 4.2.2.1 AL —77 KL & Tbit DF — H #5i%k

4221 T—3 L4k
I12C R A NFWHHEH ORI E LT, #£4.221.12012C2> 7 4 Falb—va B N RKTL
LT#4.2.21.2D12C > RTRIZF>,

%% | HH Al HghE
1 | ClockSpeed uint32_t WE 7 vy 7 28— K(bps)
2 | AddressingMode uint32_t 7 K L Z%E— F(7bit or 10bit)
3 OwnAddress1 uint32_t AL —TT KL A1 (AL —T DEFEDH)
4 | GenealCallMode uint32_t xR T)a—)LE— RRIE
5 | SdaHoldClock uint16_t SDA DF—/L K7 oy 7K
6 | restart_enable uint8_t ~AH JAX— NHIRE
7 fs_spklen uint8_t FS A4 7 iR
8 | nack_enable uint8_t A2 L —7%F— K NACK E AR E
9 | semid int WEHEt~7+1ID (0 CTeE~7x721L)
10 | smlock int PEMfIE 2~ 7 4 TD(0 CHEMLHIE 72 L)

F4.2211HPSI2C =27 4 X alb—3 g 5

a7 2F¥ 2 b—3 g T TOPPERS BASE PLATFORM(STIZ &b 72dk it 1T o 7228, M7
DVDOERNGH D, ZiuE, hps HI2C RV 72T VORIV ST ~A 7L/ bu=7 Aot L
IRELS B2 D720 TH D,

semid [T~ 7 +BEHOE~Y 7 +F S, B THRERL, 2Ot~ 7 +3EARE RT A4 FOR
EACHHT 5720, RERLOBEE., WEBIENEAET S, smlock 1%, R A XOPEAHIHENfE
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ToHEv 7 AEFEEERET D, B rORE CHMHIEZR L L2 D,

*#5 | HH il HEHE
1 base uint32_t I12C R—X7 KL &
2 | Init 12C_Init_t 2Ca 7 4Falb—v g A
3 | pBuffPtr uint8_t * SBIET — Z B A~DRA U F
4 | XferSize uint16_t WIE /31 MK
5 | XferCount volatile B~ MK
uintl6_t
6 | XferFifo volatile #iik FIFO h o v 4
uintl6_t
7 | writecallback void (*) 0 EXAHa— Ly 7R
8 | readcallback void (*) 0 BEAIAFR T — LN 7 BREL
9 | errorcallback void (*) 0 T TR — LNy 7 B
10 | Status 1D 12C K7 A NDifRTE
11 | ErrorCode volatile RC=y—a—F|
uint32_t
12 | PortID volatile 12C A— K~ ID
uint32_t
13 | Status uint8_t 12C Y A Z— b T— F(PREREH)
14 | ErrorCode uint8_t I12C % kv 7 — F(NERH )

#*4.2.21.212C > R T8

@O  ClockSpeed
R A B — P& BB TRIET 2

@  AddressingMode
I2CO7 KLy o « F— REHRET D,

EF I8 N
12C_ADDRESSINGMODE_7BIT 0x00000000 Ty FE—F
I12C_ADDRESSINGMODE_10BIT 0x00000001 10y FE—F

# 4.2.2.1.3 AddressingMode % EfE

® OwnAddress
HoD7 RLA, ~AZ LI aBHEGEINR), AL—TRLIEFEAL—T T FL A%
RIET D,

@ GeneralCallMode
VxR TN a—)LE— REE, B LT AT, AR LIE1 2T,

® SdaHoldClock
SDA OFR—)v K7 1 v 7 &R THRE, L UiE 0~65535,

® restart_enable
VAH « YRAEZ— "NRE(FAZ—DRH), BEIZED,

R i Ak
I2C_RESTART_DISABLE 0x00000000 U AL — )
12C_RESTART_ENABLE 12C_CON_IC_RESTART_EN VAL — B

7 4.2.2.1.4 restart_enable X EfH

@ fs_spklen
TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL 16
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FS A4 7 OFpEEEZRE, L it 0~255,

nack_enable
AL —TF— RO, NACK BN T, B b3 u 2@ E. A7 61 23%0E,

4222 43— A Rk
12C Z T2 I A ABIIILL FOEY Th 5,

BI% 4 i) 5% BERE ikt
12c_init I12C_Handler* | ID portid BER—FIDDI2C XY 7 =T
I2C_Init_t *1i2¢ AL L., N RT~DRA o #
S
i2¢_deinit ER 12C_Handler* hi2¢c 12C &= RFEHRAEICRT
i2c_slavewrite | ER 12C_Handler* hi2c AL —TE— NOT—HEE

uint8_t *pData
uintl6_t Size

i2¢_slaveread ER 12C_Handler* hi2¢c AL —TE— NOTF—H %5
uint8_t *pData
uint16_t Size

i2c_memwrite | ER I12C_Handler* hi2¢ YAZ—F— FDOT — X EE,
uint16_t DevAddr MemAddSize # ¥ |95 &7 K
uintl16_t MemAddr L ABRTEZAITHU

uintl6_t MemAddSize
uint8_t *pData
uintl6_t Size

i2¢_memread ER 12C_Handler* hi2¢c VY AHA—F— RKDT — X %15,
uint16_t DevAddr MemAddSize # ¥ |29 5&7 K
uint16_t MemAddr L AREZITHORU

uint16_t MemAddSize
uint8_t *pData
uintl6_t Size

i2c¢_int_enable | void I12C_Handler* hi2¢ 12C EABFFA]

12c¢_int_disable | void I12C_Handler* hi2¢ 12C =7 —# 11

i2c_hps_isr void intptr_t exinf 12C A XV FEAZY — B A )L—F
Ve

# 4.2.2.2.112C K71 B

4223 Z20—Fv—F

12C OWWIEREIX, i2cinit B ZHE L THRFA— MBS LR E L2 7 X2l —a v
HEERDORA % 248E LE3, BASE PLATFORM % H 4 2EE Cld~AX L LTHEHLETOT,
TAENHANY T TV EOBEFIEICOWTRE L ET, AR, 2O KT A 3 TIFELAL A H
LCTF—HDOEZEZITVET, 72, AZ—b, A by 7, ACK HIRY 7 = T LHICTREL L £
TDOT, SRAZDOYEE, Av—T7 RLRLEZET LT —FZHIRA~ORA & Lk 4 X2 EEL
F9, AL—T7DOLAE, IHIELTAL—T7 T FLRA&2tEy LT, EZEREETNYy 77 OREEITV
F£9, PLATFORM |[ZA L —7 725 Z LT EBbNETOTA L —7OFHBIIIT W EE A,

[ 4.2.2.3.1 1L 7 v —F ¥ — F &R LE T, i2¢_init TG L72 12C > R T ~DRA 21
Litg, 12C OFIERIZERT 5,
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12CH¥NH#A1E

ITROND FFHIAPIT EAHH—E RIL—F U TEH|
R2CDARNUE, IS AHER. 5IHIC2CDR—F
—EIAHERTE IDERET S

y

T —4&12C
NDAR—HMDZES | $&
L Ti2c_initZFEUNH
LNAVESADRA

VRERMBTD L

#ERE T —A12C Init_tIE/ AR
SHICaE—3hb=HBEEHE

HLEITHERLMBT—2%%
ETD

4.2.2.3.1 FHHL7 0 —F ¥ — |k

4223227 AF DT —FEEOT7R—F ¥y —h K4.22331%EOT7e—F ¥ — 2R LE
T, BEMER BT 12¢c_memwrite, {572 H 11X 12c_memread B Z FFONMBIXFRE Y A A DIEZ(E 3T
2ZFET, EXEORMEIZ. EEORVEfHZE CE £, E.OKUANDREVEDEET T — W %41T> T
7w, XY 7270 F, 7—%7 FLAZFSHO (EEPROM X° RTC 72 8) n"dY ., &xE
DEEx, T—HT7 RLADEEEZITHOLERZHY £9, ZOHA, MemAddr TTF—#7 FL &,
MemAddSize T7—4%7 RVADNA b A XEFELET . 7T —F 7 RLADOREEITORWVGAIX,
MemAddrSize # v LT, E2EEBEFOH LET,

[2CRY 7 2T VAT IETWEAIT. 513 E LTI2C Y RT~DRA X Z487E L Ti2¢c_deinit
B2 FEOHERIE, R 72T ey RIIRERREBIZREY £,

12C OFNAINTA X2 NE[IAF E T —EABRH Y | A X FEHAZIT 12C N0 T — X BRI
RS, =7 —BEFOLTT —EALPNEELET, =7 —ARIE, > FZ D ErrorCode |Z3%E
S5, ErrorCode WERDLAIZ=T =R LT, =7 —2%4AL7EEED ErrorCode DEIEFR
4.2.2.3.1 ® ErrorCode DNEIZRT,

EES {2 N
I12C_ERROR_NONE 0x00000000 TT—72L
I2C_ERROR_RXUNDR 0x00000001 FAET A —T
I12C_ERROR_RXOVR 0x00000002 G I —R—F
I12C_ERROR_TXABOUT 0x00000004 EETR— b
I12C_ERROR_TXOVR 0x00000008 EEA—R—F
I12C_ERROR_TIMEOUT 0x00000020 HRk A LT 7 b (REE)
I12C_ERROR_SIZE 0x00000040 R A AT — (REEEE)

% 4.2.2.3.1 ErrorCode DINE
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_OKLLA
IS—H&T

X 4.2.2.3212CE#fE7a—F v — b

12C3Z1{E

_OKEAS}
IS8T

X 4.2.23312C%f7un—F¥—Fh

4.2.3SPI

EIET—2%EAEY

EET—4E ) LEICHETY
%]

LIZAE

|

i2c_memwrite B %K
ISTT—5%1E

AL—TFRLRET—AELE
~NDRAVBEYA X BN

SIETFT—ATFRLRERELT
B#a—IL

ZET—REAEY
LIcRER

JE—UBETIS—HIE

RET—4MEEEATY LICA

l

i2c_memreadBH%kIZ
TT—42%2E

B9

AL—TFRLRET—HEE
~NDRAVBEY A X HER

SIET—RT7RLREHRELT
B —IL

JE— ETIS—HIE

TOPPERS

SPLIZZ U TN« XU T xT)b s f B —T A AZADIKET, 12C L [FEEIZLY 7 = T LEOBE B
T D, 12C BEHE T 400kbps T 5D DIZ L~ SPI (% 1Mbps 7> 5 20Mbps % CTEEERE N AJRETH
%o BHICZETHEMAT 5854, HPS TIE FIFO 7 L — AR 256 LWz, Tl EDF— 2%
TIER—) VI REARTIIA—NN—=TF 2« 2T —L o> TCLEIGAENEZ ., TDD, KT /3A A
RZA3TlE, BliAZA FIFO & DMA #5238 IR C& %5t & Lz, SPL 34 RKDEHCTHEEEIT O,
AL —T N H DA 1L, SS(Slave Select) LOW IZ L2 A L—T1Cx6 L CBIEZITH, TDI=9,
SSIEFIEAL—T OIZ T B LD, £, PG H@EFERIEL MISO & MOSIIERKIZT —#@fE3

HDT, R T — 2 2B TON D E 2D,
7y J{E5

@O SCLK
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©@ MISO AL —T NG DT — R (EE
@ MOSI 2 AR DT — K [EE-
@ S8 AL—=TDELY MEE
SCLK SOLK
MOSI Qo
SPI MASTER MISO« miso SPI SLAVET
sst -
ss2
SCLK
MOSI
miso SPI SLAVE2
sS2

4.2.3.1 SPI #&ft1X

SPI g1, 7y 7@ (ELA), 7avy 7 Il TH2T7—FREFA IV TIZED 4oDF—
ROFT—H « XA IV ITMEZIN TN D,

DO ®—FO0 : E/VULA,
® EF—F1:EVA,
® T—FK2: AR,
@ F— K3 :HA VA,

Aifx 7 v 7.
A% 7 b,
Hifx 7 > T
AR 7 b

"7 F

%] 423213 - & b2 E—RODEMEXY A I 7 &RT,

aaavatatataiatiatin
SIS G Gl G Gl G G ©

X 4.2.3.2 E— RO, E/VVA Fifg7 vTF, By 7 hOXA I TH

4231 T8
SPI KT A NFTHHEA O E LT, £42311DSPIl a7 4FXal—a e A~ RTE
LC# 4.2.3.1.2 D SPI "> R 7RI & Fo,

%% | HH i HERE
1 | DataSize uint32_t SPI #5157 — X A X
2 | FrameMode uint32_t SPI #51%E— N E
3 | CLKPolarity uint32_t SPI #4257 v v 7 Ok
4 | CLKPhase uint32_t SPI 7 v v 7 /itH
5 | XferMode uint32_t SPI 5 7 # /b MiEEE— N
6 Speed uint32_t SPI ik A B'— RERE
7 | RxSampleDelay uint32_t SPI Master : {5 ¥ 7 V7 L ¢
8 | LoopBack uint32_t SPI Master : /L —7"/ 3y 7 & — NiRE
9 | SlaveOut uint32_t SPISlave : 77 7w k « A X —T )L
10 | CtlFrameSize uint32_t SPI Microware : 2> ha—/L 7 L— A% A X
11 | MwMode uint32_t SPI Microware : #5isE— K

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL

20



=
[

TOPPERS
12 | MwDir uint32_t SPI Microware : 5k /5[]
13 | MwHandshake uint32_t SPI Microware Master : /~> Ko/ = — 7 &€
14 | semid int WEMAE~7xID (0 CE~7x72L)
15 | smlock int PEML I 2~ 7 + ID(0 CHEMthHIE 72 L)

#42311SPIa> 7 X al—3 g8

semid [T~ 7+ BEHOE~ 7 +FF, ErTRERL, 2Ot~ T7 4 I13EAHRE R T A4 HDIE
ERICHERT 2720, RERLOEE., WEBENEAT S, smlock 1. T A SOHEfhiEN
TAHE~w T+ REARIEET D, PuoBRECHMMEHIE L LA,

Z | HA A R
1 base uint32_t SPI X— 27 KL A
2 Init SPI Init_t SPIlz 7 4F=2lb—g A
3 clock_freq uint32_t FEET —HFHEIBEA~DRA &
4 op_mode uintl6_t VAR AL—TRE
5 xmode uint16_t HED~ A H SPI 5kt — K
6 | ptxbuff uint8_t * EEF — FEBA~DORA H
7 txxfersize uint32_t FE7LV—2%
8 | txxfercount uint32_t EEFEH T L— 25
9 prxbuff uint8 t * SAET — R AR A~DRA o Z
10 | rxxfersize uint32_t 227 L— 05
11 | rxxfercount uint32_t AEE AT L— I
12 | hdmachtx DMACH_Handle t* | &/ DMA ~> KT
13 | hdmachrx DMACH_Handle_t* | Z{ZH DMA ~> KZ
14 | errorcode volatile SPI=5—=— R
uint32_t

#% 4.2.3.1.2SPI > R T

@O DataSize
SPI ¥ —X#EEE w R A X, L2 PiT 4~16,

@ FrameMode
SPI &g F DT — N iE,

EF% i HNE
SPI_FRM_SPI 0x00000000 Ehr—7 SPIE—F
SPI_FRM_SSP 0x00000010 TI 5k € — K
SPI_FRM_MICROWIRE 0x00000020 Microwire #ii5E— N

#¢ 4.2.3.1.3 FrameMode & EfE

® DataSize
SPIO7 L—2HDEy M A XEEETH, LorUid4lllE, 16 LLT,

@ CLKPolarity
SPI #xi% 7 & v 7 Wl EFE,

TR i WA
SPI_POLARITY_LOW 0x00000000 i LOW
SPI_POLARITY_HIGH SPIM_CTLRO_SCPOL ftt HIGH

% 4.2.3.1.4 CLKPolarity #% &A1&

® CLKPhase
SPI #5157 v v 7 (AR E £,
& | fit | P
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SPI_PHASE_1EDGE 0x00000000 flitx 7 >~ F
SPI_PHASE _2EDGE SPIM_CTLRO_SCPH %7 v F

# 4.2.3.1.5 CLKPhase 3% E1fH

©® XferMode
SPI DF 7 4L h DEGETE— KERET 5, ~ A% O5E, BEEEEIC TEXE— FOBI) B
WHEETH D, AV—TOHAEFNYBEZRATHD,

TE % B E
SPI_XMOD_TXRX 0x00000000 WA — NIES(E
SPI_XMOD_TX 0x00000100 HEEE— NIE(E
SPI_XMOD_RX 0x00000200 AR — N3

% 4.2.3.1.6 XferMode % EfH

@ Speed
SPI HRikJE R &k & %,

RxSampleDelay
Y AXDGE, ZIEOV U TNAT V4 ERET D, LVIE0ND 4 T,

© LoopBack
VAL DA, =T Ry VEERITAD,
E2 i N
SPI_LOOPBACKOFF 0x00000000 TI & — F#EZ)
SPI_LOOPBACKON SPIM_CTLRO_SRL TI ©— FE%)

% 4.2.3.1.7 LoopBack % E{E

SlaveOut
AVL—T DA, TU Ny MENEGRE, ~AZNHDT7 10— K&y A MEEICHT D08

BIEZIEES D,
E# fifs %
SPI_SLAVEOUTDISABLE 0x00000000 7Y N7y S
SPI_SLAVEOUTENABLE SPIS_CTLRO_SLV_OE 7Y N7y MR

% 4.2.3.1.8 SlaveOut X EfHE

@ CtlFrameSize
FrameMode 7% Microwire iX EDHFXN, 2> b —L 7 L —AHY A4 X EHETDH, LorUidl

N 16 £T,
@ MwMode
FrameMode 7% Microwire % & DA%, bkt — RE2RET D,

TEF% B kS
SPI_MW_NON_SEQUENTIAL | 0x00000000 FE—T Ty
SPI_MW_SEQUENTIAL SPIM_MWCR_MWMOD Dt/ AV AVE 1%

7 4.2.3.1.9 MwMode &% 1
@ MwDir
FrameMode 7% Microwire % & DA H 2N, BE HmEHET 5.

% B A
SPI_MW_DIR_RX 0x00000000 =g
SPI MW_DIR_TX SPIM_MWCR_MDD x5

% 4.2.3.1.10 MwDir & &l

MwHandshake
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FrameMode 7% Mirocwire & C, VA X DLGEDHER), Ny R o — I REEITO,
TEFE fiEl EA
SPI_ MWHANDSHAKE_DISABLE | 0x00000000 pliisn)
SPI_ MWHANDSHAKE_ENABLE SPIM_ MWCR_MHS B

# 4.2.3.1.12 MwHandshake 3% EfE

4232 A3 —D x4 REH%

SPI #1932 K7 A4 NEBUILL T O#E Y Th 5, SS DX EIX. GPIO % - THlE& I L e i vt
AN SVAAN
B P CIES HERE %
spi_init SPI_Handle_t* | ID portid BER—HFIDDOSPINY 7T )L
SPI_Init_t *spii EOHE L, N R T ~DRA U F
Bid
spi_deinit ER SPI_Handle_t* hspi SPI Z & {EAREEICRE T
spi_transmit ER SPI_Handle_t* hspi SPIiXE%#1T 9, B T £ CTR%K
uint32_t slave_select NTEL LS,
uint8 t *tx_buf
uint32_t len
spi_receive ER SPI_Handle_t* hspi SPI {5 %1T 9, Hnksf& T % TR%K
uint32_t slave_select NTEHELERD,
uint8_t *rx_buf
uint32_t len
spi_transrecv | ER SPI_Handle_t* hspi | SPI £Z(E 217 5, #ikf& 1 & CH
uint32_t slave_select BNTEHLLER S,
uint8 t *tx_buf
uint8_t *rx_buf
uint32_t len
spi_hps_isr void intptr_t exinf SPI EjARY —E R )L—F

# 4.2.3.2.1 SPI R T 1 “E%k

4233 7J—Fx¥—
SPI K7 A4\, FIFO (X 2E(EL DMA IC KA BEAEETE AL LTVET, SPI D

MIMIRE L, spi_init BIEAFEE L THRA— b5 & A1

RELZaAL 74X 2 b— g UHEERD

A HEERELET, N FT7AH® hdmachtx (23 EH DMA F 4 Ry RTERE LTS DI,

FED DMA E— RN TiThbivEd, £72. 2 FT7HO hdmachrx (25 H DMA N> 7 28 E L7
LE DI, ZEN DMA £— R Ti{tbivEd, L7=n->7T, FIFO & DMA #E{ESE7-@E S RET
T, DMA 2l 2546, MEEKEZ v v a7 T4 2R D X IICHEEL T &N,

NY T 2T WEZEDRH, FEEOH, EZENRH Y, TNENOEEMEZHE L TWET, 5k
FHIXEBEABENTITOILE T, EBEIXITEAEDEA., spi_transsrev TT R TCOIRELZITZET, #5
EOKTRHELEIT I A, spiwait B A FEFONHHIXBEBAN TR TRHLEZITWET, ~AXIZTY I T
JVIBEZIT YOG, "RORY 72T /vD SS{EE5DE/EL ., slave_select ZAWTHIET S, (AL—
TOEE, ZO5IBITE®E LB ERA)

SPI /~> K N errorcode 133 4.2.3.3.1 ® X H IZHIE TR A LIz T —%2&MT 5,

R fi WA
SPI_ERROR_NONE 0x00000000 77— L
SPI_ERROR_TXOVR SPIS_ISR_TXOIS TX FIFO #—RX—7 1o — +« =5 —
SPI_ERROR_RXFUND SPIS_ISR_RXUIS RXFIFO 7 v & —70—+« =7 —

SPI_ERROR_RXFOVR

SPIS_ISR_RXOIS

RXFIFO A4 —n—F v - =7 —

SPI_ERROR_DMA

0x00010000

DMA #irik =7 —
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| SPL_ERROR_TIMEOUT | 0x00020000 | AT —F"EESA LT T K

# 4.2.3.3.1 ErrorCode DINE

4 4.2.3.3.1 |2 SPI o7 v —F ¥ — b &5l L £, SPI &AL, 815 & Pefil# v~ 7 +
DOFREY APT 2 W TR ERT D,

SPIFN &1L

i

“RELLEL

SPIFHMDMAF 1
IWNRSERTY
%
SPIDEA AR EEBHICH

WE L T—2LSPI 255
DR—KDZE5|$E WL T —ASPLInit tIE/\UR
LTspiinitZ U — |SRHIcar—ah b= ae%E
LAVRSADRA HEICHERLOPT—9%%

DREIRB i 7Y

E-RELHEL

SPI/AYRSIZDMA
FoRILNVRSE
XE. DMAF ¥R L
INURSIZSPIAUR
SERE

®T

¥ 4.2.3.3.1SPI¥WIHILY v —F v — |

4 4.2.3.83.2 |12 SPI ODEZEO 7 —F ¥ — hE#l L ET, HEDOA LV —T OIS E1T 9 HaiE,
SS OBREEATORITIITR G, EZEOLEIT, EEDOHDAL —TRZEDOHDAL—T Th
> T, spi_tranrecv B CUELZ R CTX 5, EEOHDA L —T CZOBEMEFEH LI-%LE. %E
F—2 L LTOxFF RZESH, ZEOLDAL—TTIZZOBBAEANRA L-HE., REMBEESN
DN, AL—T7HITIEZAE L,

EZEOLE, BELRAY L TZET —2PZEHEBICE Yy FEhd, BERFLIZBEBRNTITY., B
DENE OKLIAMEI= T =03 A L T D, =T —DFMIL SPI N> K @ errorcode It v h &5,
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& RS MR E AT
LICHERLEET
—F&tyk

|

spi_transrecvE £1 [ = gz
_|~ L a.

JE—METIS—HIE

_OKLLS
IS—H&T

42332SPl iEZfE7 e —F ¥ — b

4.2.4SDMMC

SDMMC(SD/SDIO/MMC card host interface)iZ SD #— R AE UL SDIO & DA v H—T = Af A%
1T5XV 720V Thbd, ~1 278D IH—KRVTy MIFR—RIZEEINTWATZH SD 1— K,
SDHC 1 —F&DA v F =T 2 A A%ATH LI ITHEFLTWD, SD I — FLDMEIITEZEL D
FIFO ZfEH 3 2R E & 25D %4 DMA 23 5% EN & %5 (SDMMC_READ_INNER_DMA = > /X
ANAA v FIZELHER), LirL, SDMMC FEFIZKEZ7 FIFO 2360, DMA ZfEH L72WiGE,
XX vV afERT A L EBETDHMNERLS T AL AT 2 5728, FIFO €— K (57 4L )
EHELET D,

4241 T—2%

SDMMC KZ A /3N% SD 71— RAIZEFH LT\ 5, £ 4.2.4.1.1 12 SDMMC KZ A SHDO /N KTH
SDMMC_Handle_t Z/x%, N> RTORETEH, 2RATHY, 2—F—IC L DHRELF T L
720N, 3K 4.2.4.1.212 SD B — FIE# A% ET 5 SDMMC_CardInfo_t 2 45, 7=, %15 DMA
T 2854, SDMMC_DMA_BUF_DESC_t %4> DMA & FEE 2 Feff 72 T L2 7200, 22
TILREA & FLdl L7 uy,

%5 | HHE ) HEhE
1 base uint32_t SDMMC L VA HFX—RT KL A
2 | ClockMode | uint32_t BE/veyr7E—FK CGRfEAH)
3 | BusWide uint32_t FEIE /N A Mg
4 | RetryCount | uint32_t U~ 7 A B
5 | cardtype uint32_t 71— RFEFARATH)
6 | RCA uint32_t RCA fERA7H)
7 | CSD[4] uint32_t CSD fE(RAFH)
8 | CID[4] uint32_t CID fERAFHD)
9 | SCRI[2] uint32_t SCR fiE (R 17 )
10 | CCC uint32_t CCC fi (A7 M)
11 | block_size uint32_t READ/WRITE 7 v v 7 %4 X
12 | high_speed | bool_t 50MHz @ high speed DFF A] ARFF ]
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13 | dma_enable | bool_t DMA DA shEE%h
14 | pBuffPtr uint8_t * SDMMA i#{E /Ny 7 7 ~DKRA 4
15 | pCurDesc SDMMC_DMA_BUF_DESC_t * | Hif£® DMA_BUF ~® 7R 1 % (DMA {# D
HAN)
16 | istatus volatile uint32_t EIA B AR HE
17 | dstatus volatile uint32_t DMA ST IR HE
18 | status volatile uint32_t iR RE
19 | SdCmd volatile uint32_t Ikl Ea~ > N
20 | ErrorCode volatile uint32_t =7 —a— |
21 | semid ID WEMY~ 7+ |
# 4.2.4.1.1 SDMMC_Handle_t %
%5 | HH il B
1 capacity uint64_t KECSA B)
2 blocksize uint32_t A=A (N
3 maxsector uint32_t A =RIR/ADE " §
4 | RCA uint16_t SD RCA i
5 | cardtype uint8_t 71— RFiJH
6 status uint8 t AT —H A
# 4.3.5.1.2 SDMMC_CardInfo_t %
@O BusWidth
SDMMC OfEfl7T —Z NREEfRET 5,
TER i N
SDMMC_BUS_WIDE_1B 1 1wk
SDMMC_BUS_WIDE_4B 4 4y FEM
SDMMC_BUS_WIDE_8B 8 8t v bk
# 4.3.5.1.3 BusWidth 3% E1fE

@ RetryCount

TT—=RERDOY FTA BT FeRET D, 32EERE L TV D,

@ cardtype
71— REHRISZHE LT — R
£ i MR
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%})iz)
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)
# 4.3.5.1.4 cardtype % EfH

R A RO iz ER 71— FTRE L TWDH A, SDMMC M H = 7 =23 /E LTc e OIRER 2 R

4.3.5.1.6 |Z7"T,

E i

BT

E_SDCOM -80

avy Ko —

*4.35.1.5 =7 —a— RNLiE
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4242 A8 —J A REH

SDMMC Z#&ET 2D K7 A N ELITIIRT, T A /NF% 4.3.5.2.1 IZRTHABEL
ANE 435220 8D — ROPIHIREEITI RTA DD 5, HIHEE

—~g—
E
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S =

S =

172 K7
K7 A N3 %R D Storage

Device Manager 7> % — AR, —EO FIETHORHLEITH,
P& il EIE: e ke
sdmmec_init void intptr_t exinf SDMMC ~— R#I#1{b
sdmmec_sense bool_t int id ¥HEID @ SD card & &
T5, HDHGH true T
sdmmec_open SDMMC_ | int id 8 ID @ SDMMC R 7 A
Handle_t A= 5, REOVEIEA
* Y RI~DFRA H
sdmmec_close ER SDMMC_handle_t *hsd SDMMC R A %7 u—
R
sdmmec_erase ER SDMMC_handle_t *hsd SD card DA L —RX%1T 9
uint64_t startaddr
uint64_t endaddr
sdmmec_blockread ER SDMMC_handle_t *hsd SDcard 267 12w 7 AL T
uint32_t *pbuff READ ¥ %
uint32_t ReadAddr
uint32_t blocksize
uint32_t num
sdmmc_blockwrite ER SDMMC_handle_t *hsd SD card ~7 1 v 7 H{L T
uint32_t *pbuff WRITE 7%
uint32_t WriteAddr
uint32_t blocksize
uint32_t num
sdmmec_wait_transfar | ER SDMMC_handle_t *hsd READ/WRITE #5575 5 21T
uint32_t Timeout 9
sdmmc_hps_handler | void void BAFH N BT
# 4.3.5.2.1 SDMMC A R 7 A B
g il 5% HhE fifi#
sdmmec_getcardinfo ER SDMMC_handle_t *hsd 2327 kL7 SD card D1F
SDMMC_CardInfo_t *pCinfo | A Y H4
sdmmec_checkCID ER SDMMC_handle_t *hsd CID Z#Huf57 %
sdmmec_setaddress ER SDMMC_handle_t *hsd FxF7 KL &2 RCA) % Fu s
15,
sdmmec_sendCSD ER SDMMC_handle_t *hsd CSD % Hutg9 5,
sdmmc_select_card ER SDMMC_handle_t *hsd H—FKeLZ havr Kx
uint32_t addr FITT D
sdmmec_configuration | ER SDMMC_handle_t *hsd a7 4 X2l — g &
EEIT D
sdmmc_set_widebus | ER SDMMC_handle_t *hsd NAMREHREET D
sdmmc_getstatus ER SDMMC_handle_t *hsd SD H1— AT —hrZHY
AL,

# 4.3.5.2.2 SDMMC #J#{k K Z 1 /~BE%&k

4243

RE FIE

SDMMC ®/~— R =7 OFMULIZEIRBEARE, Ut v FM2IZ sdmme_init BI%k% AVWCTIT795, SD
H—ROEE, Ay MIAT AT RO THIIHEFIRN R 2D, AT 4 7 OFBITZIED
Storage Device Manager 23179, fffkKMLELN WIEE/R X 7« 7 D54 Storage Device Manager 1%
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500ms JEHC mei_ses_por %% (AERS% T SDMMC D354 . sdmme_init SFFNH S D) ZEOD

HMLTAT A TOREEZTF =y 735, ZHUREIE, ¥4.35.3.1 0L o —IZ0E, AT ¢ 7 25

ANSNTHAE, BB Z1T 9, FIHHEAEEFIZ =T — RN RAE LT2GE1E. AT « THHR O

EDTOIL, TRTIEFICKT LGS, AT « 7 BMERTRRIC/ZR S, HARERREOCSE, 774

W AT DERHWT, 77 A VBN R[REIZ 72D, AT 4 7 B2 5E 13, mei_cls_por B9%r (K
18BA% T SDMMC 0554, sdmme_close AFFONH S 4L5) ZFFRH L, AT 4 7 2 EHARFNZT 5,

SD 71— KD KZ A 3% STM32F4xx O34, SPI & 725, SPI O841% SPI HIZ K74 N&EHW\T
SD 71— ROHHLLT 78 22175, PR A WS D%, R A ASEE A 2
HEOT 07T 2 eEqBEEWBMZR TCHT AN VAT AZNHSEL7-0TH D,

AT AT OUHUERET LizL, FATFs O RT7ANEERB LT, AT 4 73578 v 7 BALO
READ/WRITE & 10 77 2 A0 384ET 5, 43532 ZFATFs D KT A R0 7 vy 7 J— KD
Ta—%rd, 78y Y T4 MIFEITEIE A mei_wri_blk(sdmme_block _write)iZ & X #a z AL L v,

BTy 7 V=R A MOy T HEIEORA L ZN AN, T T A blpo T DA, FATFs
D7y Y==K, T4 NRTANZ1L, NT T4 VOFEBICT — X OFilEXERET H, TDI=
O, SDMMC R4 07y 7 U—R, T4 MI1XA T 74D EZE/HHIILTND,
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mci_ses_por

(sdmmc_init)

ATA4THY

,
RENE

mci_opn_por

ATATHL

(sdmmc_open)

JEERT

MciCheckCID

(sdmmc_checkCID)

| Emer
MciSetAddress

I5—

(sdmmc_setaddress

)

L ERRT

MciSendCID

I5—

(sdmmc_sendCSD)

| EmeT
MciGetCardInfo

(sdmmc_getcardinfo

)

| Emer
MciSelectCard

(sdmmc_select_card

)

L ERRT

MciConfiguration

(sdmmc_configurati
on)

| EaeT
MciSetWideBus

(sdmmc_set_widebu

s)

JEERT

f mount
FATFsD< ML

b

AR
BT

% 4.3.5.3.1 L7 72—
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Jayy)—F

/Q/
mci_red_blk
(sdmmc_read_block)
099 —kF%E475
ERERTT

Mci_wai_trn
(sdmmc_wait_transfar)
XD
ERERT

g
retryh o R 7y

I>—#T

43532 RIA =T my 7 J—F

4.2.5USB OTG

USBOTG (¥, A b, 7134 A0 USBEHELT) FTA N Thh, USBHA L LTHESES
FDITIEUSBHRA 7 T A RT A8, USBT /31 AL LTBESE L2010 USB 73 254 7
TV & DOEY2—LE LTHETOIVERH S,

4251 T—aH%

USB OTG K7 A NZ#H{b AR L LT, % 4.2.5.1.1 ® USB OTG #I#HixErsEmi L, ~v KT
L LT#& 4.25.1.4 ® USB OTG > RIHZFFS, WO E LTy RARA v MEEERT 57200
7425120 RiRA V NEFRME, FANTF ¥y XNV EEHRTHTDODE 4.25.1.3 DFRA N7 T A
EFEMZ D, TV RERA U FEFRA N T AEREIT, USB O LIBOEY 2 — /L TRELZIT O ME
W%, Z0FEETIZ, TOPPERSUSB I N7 = 7R EEZIT- TV 5,

IR EERL OGN E T, 1 23R, 0 BNEORTE L 72D,

&5 | HH 4l B
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 TF ¥ 2 D%(1-15)
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4 | speed uint32_t USB =7 AE— K
5 dma_enable uint32_t USB DMA #HE D A shEshi% E
6 phy_itface uint32_t PHY OIsE
7 sof _enable uint32_t TR ZAF— K TO SOF EAL D iR E
8 | spnlockid uint32_t Avruy 7 HoIDEE
# 4.2.5.1.1 USB OTG #J#a% & & %5
&5 | HHA Al Bt
1 | num uint8_t T RiRA v b % 5(0-15)
2 |is_in uint8_t:1 | = FFEA > hDF 4 L2 2 (LN 0:0UT)
3 is_stall uint8_t:1 | A7 ¢ —/VRRE(L: R T ¢ —/LIREE
4 | type uint8_t:2 | WEX A7
5 data_pid_start uint8 t:1 | A% — r®» PIDO F721%1)
6 | even_off frame uint8 t:1 | 7L —20.%Y 5 4 (0:EVEN 1:0DD)
7 | tx_fifo_num uint16_t %8 FIFO &=
8 | maxpacket uint16_t Ko™y b A X(64KB LIN)
9 xfer buff uint8 t * EZENR T 7 ~DRA A
10 | dma_addr uint32_t DMA 7 KL A(4 N1 N DT T4 i)
11 | xfer len uint32_t RAIEREY A X
12 | xfer_count uint32_t ¥WEDEEIEY A X
#4.25.1.2 =2 KA > bEFRE
&5 | HH 7 s
1 dev_addr uint8_t FNA AT KL A(1-255)
2 | ch_num uint8_t KA NF ¥ 2 NFE(1-15)
3 | ep_num uint8_t T RARA v hFK(1-15)
4 | ep_is_in uint8_t TURRAL L DT 4 73 (1IN 0:0UT)
5 speed uint8_t USBHRA MDA — R
6 | do_ping uint8_t HS &— FioD PING 71 b+ 2 /LD H N ERZHE
7 | process_ping uint8_t PING 7' k 2 /L3R AE
8 | ep_type uint8_t T RARA L FOH
9 | max_paket uint16_t RNy A X(64KB LLN)
10 | data_pid uint8_t W ET — % PID
11 | xfer buff uint8 t * WENY 7 7 EBA~DRA o Z
12 | xfer len uint32_t BHAEO®EY A X
13 | xfer_count uint32_t WBEemErA4 X
14 | toggle_in uint8_t ING@EEDO T VTZ T
15 | toggle_out uint8_t OUT®ED NI N7 T T
16 | dma_addr uint32_t DMA £ — RTOF—X7 KL AU A bDT FA )
17 | err_count uint32_t T T —3EH
18 | urb_state uint8 t URB A7 —# X
19 | state uint8_t RARAT—H A
#4.25.1.2 KA N7 7 AEHM
%5 | HH Al HhE
1 | base uint32_t USB-OTG RV 7 = )VDOX—AT KL A
2 | Init USB_OTG _Init_t USB-OTG #J{bak &/ N7 A —4
3 | hel15] USB_OTG_HCTypedef | &xA& kT x/L5EIE
4 IN_epl15] USB_OTG_EPTypedef | IN = K1 > hfEk
5 OUT _epl15] USB_OTG_EPTypedef | OUT = RaRA > bHEIEK
6 | Setup[12] uint32_t oy N7 v TNy MRAFRER
7 | BESL uint32_t BESL 7 — & O R 718K
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8 | Ipm_state uint8_t LPM DiRHE

9 | lpm_active uint8_t LPM BEREA 2h 2% &

10 | hostsofcallback void (*) AR A N SOF HliAd 22— 13 7 BA%Y

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

12 | hostdisconnectcallback | void (*) 0 HRANT 4 Aaxy MNEa— LNy 7 B

13 | hostchangeurbcallback | void (*) O ARA N URB ZERF =2 —/L /Ny 7 Bi%K

14 | devsetupstagecallback void (*) 0 TNRAAE Yy VT v T AT =TV a— )Ly
7 B

15 | devdataoutstagecallback | void (*) () FNRARAT—HZT T KATF—Ua— L\
7 B

16 | devdatainstagecallback | void (*) O TNRAARAT =LA VAT = A= )Ly J
Bk

17 | devsofcallback void (*) 0 T 34 A SOF EliAF 2 — v\ 7 BREL

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

19 | devsuspendcallback void (*) 0 TN AP AN Ra— 3y 7 B

20 | devresumecallback void (*) 0 TNA ALY a—ha—LNy 7 B

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

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

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

24 | devdisconnectcallback void (*) TNRA AT 4 Aaxy ha—nsNy 7B

25 | devlpmecallback void (*) T3 A LPM 22— /LN 7 BE%

26 | pHost void * EfLAR A RNy BT KA nE

27 | pDev void * FALT A AN R T RN

* 4.25.1.4USBOTG /~» KFHY

@O usb_otg_mode
USB OTG O EE— REHRET D,

@ spnlockid

A¥ray T OWmE. Aruy 7 ID ZRETSH, Eu TR ra v 7 2iThb7iRv,

ETR il NE
USB_OTG_MODE_DEVICE 0 USB DEVICE [#E &
USB_OTG_MODE_HOST 1 USB HOST [&E &
USB_OTG_MODE_DRD 2 OTG — K

# 4.2.5.1.5 usb_otg_mode 7% EfH
@ speed
USB Dk A Y — RERET 5,

TEFE i PNE
USB_SPEED_HIGH 0 HIGH A v — F{57E
USB_SPEED_HIGH_IN_FULL | 3 FULL A v'— K#Frl® HIGH A v — RE&E
USB_SPEED_LOW LOW At — K
USB_SPEED_FULL FULL At'— K

7% 4.2.5.1.6 speed &% Efl
® phy_inface
PHY fRIREZ1T 9,

ETR il NE
USB_PHY_ULPI 1 ULPI-PHY
USB_PHY EMBEDDED 2 EMBEDDED-PHY

# 4.2.5.1.7 phy_inface i EfH
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4252408 —T 4 Rtk
USB OTG ZHl#IF 2% K7 A SEEIILLTO#EY THh 5,
B4 #il Gl s ik
usbo_init USB_OTG_ | ID portid BHERNR—F ID ©
Handle_t* USB_OTG_Init_t *pini USB-OTG XU 7 =7
V% FIEE
usbo_deinit ER USB_OTG_Handle_t* husb USB E =2 —/LOEL)
it
usbo_getcurrentfram | uint32_t USB_OTG_Handle_t* husb WAEEITHRFO 7 L — A
e HHERY 729
usbo_setcurrentmode | ER USB_OTG_Handle_t* husb USB-OTG ® & — N
EHIT D
usbo_coreinit ER USB_OTG_Handle_t* husb USB-OTG == 7 @ #]#
e
usbo_enableglobalint | ER USB_OTG_Handle_t* husb USB-OTG 7 @ — 31
ELA L % NG E
usbo_disableglobalint | ER USB_OTG_Handle_t* husb USB-OTG 7 @ —/ 31
FA Ip % TSR TE
usbo_flushTxFifo ER USB_OTG_Handle_t* husb EEFIFOZ7 T v a
uint32_t num T35
usbo_flushRxFifo ER USB_OTG_Handle_t* husb ZEFIFO% 7T v =
15
usbo_initFifo ER USB_OTG_Handle t* husb %15 FIFO 1L E
usbo_hc_init ER USB_OTG_Handle_t* husb RA ST v R & A
uint8_t ch_num b4+ %
uint8_t epnum
usbo_hc_startxfer ER USB_OTG_Handle t* husb RANTF ¥ RVEEFE
uint8_t ch_num Kk
usbo_hc_halt ER USB_OTG _Handle_t* husb A MF ¥ RNV E
uint8_t ch_num HALT frgEICT 5
usbo_resetport ER USB_OTG_Handle_t* husb RARMKR—FZ2U &Y
[NERA
usbo_drivevbus ER USB_OTG_Handle_t* husb AAMH VBUS A4
uint8_t state FTREXLITD
usbo_hostinit ER USB_OTG_Handle_t* husb HRA NOYIHHLEIT D
usbo_starthost ER USB_OTG_Handle_t* husb RANEBLET S
usbo_stophost ER USB_OTG_Handle_t* husb RA N EEIET D
usbo_gethostspeed uint32_t USB_OTG_Handle_t* husb RARNDODaAT AE—F
ZHD
usbo_hcd_irghandler | void USB_OTG_Handle_t* husb USB-OTG & A k#E[A
FrALER
usbo_devconnect ER USB_OTG_Handle_t* husb USB 7 /31 AP gEk
usbo_devdisconnect ER USB_OTG_Handle_t* husb USB 7 /31 A Y)krgEsk
usbo_activateEndpoi | ER USB_OTG_Handle_t* husb TV RRANT I T
nt USB_OTG_EPTypedef *ep PRV AN % g
usbo_disactivateEnd | ER USB_OTG_Handle_t* husb T RRA YV NT 4 A
point USB_OTG_EPTypedef *ep T I T 4 A NEER
usbo_epsetStall ER USB_OTG_Handle_t* husb TV RRA LV FNERT
USB_OTG_EPTypedef *ep 4 —VIRTBIZEETE
usbo_epclearStall ER USB_OTG_Handle_t* husb T RRA LV FDRT

USB_OTG_EPTypedef *ep

A — VIREEARER
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usbo_setDevAddress | ER USB_OTG_Handle_t* husb FTNA AT KL A&
uint8_t address ET5H
usbo_getDevSpeed uint8_t USB_OTG_Handle_t* husb USB 534 AAE— K
ZI0
usbo_ep0_outstart ER USB_OTG_Handle_t* husb T KR4+ 0-OUT
uint8_t *psetup BHAGEE R
usbo_epOstartxfer ER USB_OTG _Handle t* husb T RARA k0 DERE
USB_OTG_EPTypedef* ep BH GG EE K
usbo_epstartxfer ER USB_OTG _Handle t* husb TV RRA Vb OERE
USB_OTG_EPTypedef* ep FEpEE e
usbo_devinit ER USB_OTG _Handle_t* husb USB 531 2411k,
usbo_stopdevice ER USB_OTG_Handle_t* husb USB 5 /31 A&k
usbo_init_lpm ER USB_OTG_Handle_t* husb LPM o##1k N
4k
usbo_pcd_irghandler | void USB_OTG_Handle_t* husb USB 7 /31 ZADE[A I
Gkl
usb_otg_isr void intptr_t exinf USB-OTG #liA & ¥ —
EA N —TF
# 4.2.5.2.1 USB-OTG K71 "B
425377A8—Fv¥—F
USB-OTG IR X MEREE 7310 2 REA DX 7= TV Th D, RA MERE T A A D%

o> CTLLT OIEREZ FATT D,

(1) A== SN

USB-OTG ~—Fv =7, EEY2—LOPH{tziT >, USB A F& 24— 4%, USB @O
IREEERITELAR BRI B D a—LNy 7 TIITEND,

USB/RR R IHA1E

usbo_initPI#K T
N—REIEREENI RS
DEYHL

LEEDA—ILOME
[
usbo_hostinitE%( T
USBRR R EA1E

l

EEES2I—IIZRE
—hEK
usb_starthostBE$ TR
A—hER
usbo_enableglobalintE
HTTO—/NILEAH
ZEfFEl

l

usbo_resetportBE L THR
—k)tyhETS

RS

4.2.5.3.1 USB 7~ 2 ~ ¥4k
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(2) FAMEIE T I ax—T g
USB R A FOHIHUERET 35 & 73 ZAOERFRFHIRBICBATT 5, IRIEER I XELA A B H0f
DaA—ny 7T EY 2 —VIBESILD, USB AR M CHEHA IS 2 — 3y 7 BEUTL
To4>5THD
D hostsofcallback
SOF O # A X v 7 CHIIAAZH4AET D, USB T 1ms HALIZ SOF #5177 5729 1ms FFRIC
a— Ny T ERD,
@ hostconnectcallback
BA POR— FELEAZ(USB_OTG_GINTSTS_HPRTINT) S FEA L, AN— "N TF = v 7 %
ITWa—n Ny 735,
@ hostdisconnectcallback
KA DT 4 Aaxy FERAZ(USB_OTG_GINTSTS_DISCINT) 2N FEARE, a—u Ny 745,
@ hostchangeurbcallback
KA NF ¥ ZVELAR(USB_OTG_GINTSTS_HCIND) N3 /4EH:, a—u Ny 7945,

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

by hostconnectcallback

usbo_gethostspeed #1
TEH{AE—FEZRYH
j—

usbo_hc_initEi %% {E >
TEPODIN/OUTD 2D

DHRANSREERT
%
\L DevDescD8/\1( 432 {E
DecDescM18/\( hEZ{E
usbo_hc_startxferBi % Device AddressZtz:vh
FAUNTENUMERATION —— | CfgDesc 9/ hE21{E
T—RDEZEEITS Manufacturer String% 32{5
Product StringZ =15
Serial Number StringZ 53215

usbo_hc_startxferB #%
FAULNTSET
CONFIGURATIONZ 1T
P)

IS RER

X 4.2.5.3.2 i LR

(8) RA MY T ADRIN LR

FIEY 2 — VTSI 2 — 3 2LV EFE L7z binterfaceClass 72567 7 AE Y 2 — /)L % i3k
RT D, XET D7 T AEY 2a—ARRVGEITLERIE L 2D, 7T AFY 2 — L RNRE SN2
B 7T AEY 2= L TED L ZZFIAT Init GEEHOT Y RARA > hOFESF) —Requests (7
TATHRT 27 A =2 OBf%) 2FTL, EFKTTIEY ZAEV2a— VOBE T nt 2%

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL 35



' .!

TOPPERS

FFT B, THLOMEIEY FAEY a— VEICRARBDT, i Lim7a—Fr— h TRBETE
0, T2 OREEERICH WD 22— b8y 7 BT hostchangeurbeallback B%tCTd %,

(4)7 A S Y

WM T =546, USB A hOEAZH S hostdisconnectcallback 23 ThHivs, Z D a—/L
w712k FAEY 2 — BRI VTS 2 — LU FRIERN T 5, FIEIIULTO7a—F 5
— MDY THDH, 77 AEY 2—/LD Deinit BITIZH A7 LV TiThi, & THERRED LD,

YR HY hostdisconnectcallback

usbo_stophostBi# T7<
ArEEILE

NEDF v RIVEET
—REWE

l

usbo_enableglobalint
HTHO—/\LEAH
ZEEFA
usbo_drivevbusBE#( T
VBUSZZ >

l

ETLTWISRED
a2— )LD Delnit B8 £ % 1 F
U9

l

usbo_resetportB# TR
—k) YR ETS

ERes

4.2.5.3.3 HIWrLER

TS AT A MEBRICHIST 2EMEEIT 9, £o, REICL > Tk, USB HHAAN TUE A5
FERRECTH 5, REOERBIZIUSB 7 /A ANb D a— /"y ZIZX > TIThivs,
@ devsetupstagecallback
OUT = RAA > b® SETUP /7 v ~N@EAELAA(USB_OTG_DOEPINT_STUP)/» &5 D =2 —
JLINw g

@ devdataoutstagecallback

OUT = RARA v b DiniEEIAZ(USB_OTG_DOEPINT XFRC)2 6D 2—L/3y 7
@ devdatainstagecallback

IN = RRA > b OBEERK TEHAR(USB_OTG_DIEPINT _XFRC)72 5 D = —/LX w7
@ devsofcallback

SOF #)AZ#(USB_OTG_GINTSTS_SOF) /26Dt — Loy 7
® devresetcallback

ENUMERATION # T #[AA(USB_OTG_GINTSTS ENUMDNE) S D —)Lo8 v 7
©® devsuspendcallback

SUSPEND #[AA(USB_OTG_GINTSTS_USBSUSP)/» & D a—)L 3w 7
(@ devresumecallback

RESUME %13AZ(USB_OTG_GINTSTS_WKUINT) 5 & D = — /L3 v 7
® devisooutcallback

ISO-OUT R7EfEE[AA(USB_OTG_GINTSTS_PXFR_INCOMPISOOUD) 26 D — L3y 7
© devisoincallback
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ISO-IN R5efEERAA(USB_OTG_GINTSTS IISOIXFR)H 6 D a1 — L3 7
devconnectcallback
ax 7 v a ERAZ(USB_OTG_GINTSTS_SRQINT) & D = —/Lo3 v 7
@ devdisconnectcallback
T4 Aaxy v a VERAZ(USB_OTG_GINTSTS_OTGINT) 6 D =—/Lo3 v 7
@ devlpmecallback
LPM #% R — F T 555 0REER a— LNy 7

(B)T A 2L
USB 7341 AU FIEE UL T OFIZRT,

USBT /(R
e

usbo_initEE# T
N—FHHEENIES
DERYHL

usbo_devinitBi 2k CTUSB
TN R HE
usbo_devdisconnectf§
BTTARARIMETE
EZ{EFIFONMELE
115

Usbo_devconnectBE

TaARIMKRREICTEIT

usbo_enableglobalint

Heryo—N\LEAH
Al

L)

4.2.5.3.4 USB 7 /31 2Dl

6) TNAA AL =S R ax—Ta v

USB O#ki1L. SUSPEND. RESUME @ = — LN 7 BA[EMGEWT-%., Uy ha—i vy
(devresetcallback)iZ L V) | B&fc # Bt T 5, ZAvh | B OIRRE T L AT HAlieEn o 5, £7°,
TFHIal—raruEITHbIZmy RARA 2 b 0O INOUT 1% 5, fER#E., L FOa—A 3y
JWFEL, NEIZES T, 7351 AEFHROBEEZIT D,

D devsetupstagecallback SETUP A7 — 3 DHEK

@ devdataoutstagecallback 7 — ¥ &[5 &k

@ devdatainstagecallback T — X EF R

%2, SET CONFIGURATION %#%{5 L7255, USB 7 7 ZADEEICBITT %,
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HEiRhALA devresetcallback

usbo_activeEndpoint
#HERALT, EPO-
IN/OUTDIURRA Uk
F ()
\L devsetupstagecallback
devdataoutstagecallback
|l devdatainstagecallback
EDa— LN\ IR R LR
TNART—RERYRHT

ENUMRATIONT—%4%
BmYxHhd

l

RAMMNSDSET
CONFIGURATIONMD #
IS ALRILDBIEIC

BT

BSk%E

4.2.5.3.5 USB 7 /31 2 DHzf

VL

(7) SUSPEND & RESUME

USB 7 /31 20454, #{EM %t SUSPEND & RESUME O ZRIZE Y | MEREREIELZITD
RIFIER B, THHDOBATIIUL T O 32— 3y 7 BN K-> TER SN D, GIWr, ki d . 2
oD =Ny 7 BAEDBHIND D TEENPLETH D,

@ devsuspendcallback BT xE— NER
®@ devresumecallback B R EIFER
(8)F /A A

USB 734 ZADO I i3I = — 123 » 7 (devdisconnectcallback) OFF M LIZ L V179, 2D a—u
Ny 7 OFHIIZ SUSPEND & 22— /L3y 7 3843 5,

Y] B BALA devdisconnectcallback

IS ALARILD YA
BE1TS

b3

4.2.5.3.6 USB 7 /XA Z DY

4.2.6 QSPI
QSPIX, 77 v+ =2 ROMEIZHWHNS SPI RTA4 3 Th D,

426.1 T—ALH
QSPI KT A NTZHHEADORLE LT, £4.26.1.1 D QSPI 27 4 X o L— g UREdERE, N K

7L 1L THK426.1.2D QSPI Ny RIAAZFS, QSPI 27 ¢ 7 L—3 = USRI QSPL %Ik D 7
7 v a2 ROM O EMEZRET 5,
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%5 | HHE it B

1 mauf_id uint16_t ~==a2777Fx ID

2 | type_capacity uint16_t Xy XU T 4 Z AT 1ID

3 clk_phase uint32_t Jay g7 z—R

4 | clk_pol uint32_t QSPI #5167 v v 7 D

5 | max_frq_mhz uint32_t e KJE 1% (MHZ)

6 tshsl ns uint32_t tshsl(ns)

7 | tsd2d_ns uint32_t tsd2f(ns)

8 | tchsh_ns uint32_t tchsh(ns)

9 | tslch_ns uint32_t tslch(ns)
10 | page_size uint32_t R—IHY A4 X

11 | addr_size uint32_t 7 KL AHY A X
12 | inst_type uint8_t A VANT T varEAT
13 | read_op_code uint32_t FAHLHAARa—Fk
14 | read_addr_xfer_type uint8_t FHH LT R RERiEH A
15 | read_data_xfer_type uint8_t A LT —HERk X A
16 | read_dummy_cycles uint32_t A LA I —Y A 7 UE
17 | write_op_code uint32_t EXIALHARa—F
18 | write_addr_xfer_type uint8_t EXIALT R REgEZ AT
19 | write_data_xfer_type uint8 t EXIALT —HUk A A T
20 | write_dummy_cycles uint32_t EXIALHS I —H A 7 VHE
21 | erase_count uint8_t HELFRL— 3 U8
22 | erase_sizel4] uint32_t WHWER/NFA X
23 | erase_cmds[4] uint8_t HEav R
24 | erase_sector_idx uint8_t WHWEEIZA T T A
25 | support_chip_erase bool_t F v T EREBE D
26 | device_size uint32_t TN AP A X
27 | micron_multi_die bool_t
28 | die_size uint32_t AP AR
29 | init_func QSPLINIT FUNC.T | #/Bi{LB%k
30 | wait_func QSPI_WAIT_FUNC_T | 5 B84k
31 | friendly_name cost char * FONA AL ~DIRA &
#4.26.1.1QSPI =7 ¢ Fa L— 3 UHEREK
&5 | HH i LS

1 base uint32_t QSPI €Y 2 — /L _"— 27T KL &

2 | clk_req uint32_t QSPI &Y a— I/ vy

3 Init QSPI_Init_t QSPI W% & AR AFHE IR

4 | pBuffPtr uint32_t * QSPLEE /RNy 7 7 ~DRA K

5 | XferSize uint32_t QSPIL #@fE¥ 1 X

6 | XferCount volatile uint32_t QSPL g o ¥

7 | istatus volatile uint32_t QSPI EEARHR AT — X A

8 | semid int WEME~7+ 1D

9 errorcode volatile uint32_t * QSPI =5 —=2—F

#* 4.2.6.1.2 QSPI ~> R Z

@ manuf id

~=a777FxID ZfET S,

FEFR

[

EE
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QSPI_STIG_RDID_JEDECID_MICRON 0x20 Micron
QSPI_STIG_RDID_JEDECID_SPANSION 0x01 Spansion
QSPI_STIG_RDID_JEDECID_MACRONIX | 0xC2 | Macronix $L5k

# 4.2.6.1.3 manuf_id &

@ type_capacity
XY VT 4 A TEEET D,
%) Micron N25Q128  0x18Ba
Micron N25Q00AA 0x21Ba
Micron N25Q512A 0x20BA

@ clk_phase

sy ) 72— AR ET H, 077 b LA T 7 b,

@ clk_pol

QSPI #5572 vy 7 fptEEs%, 0:HIGH, 1:LOW,

® inst_type
AVANT I arBA TEIET D,

TR i

HNE

QSPI_MODE_SINGLE

DS/ % Sl

QSPI_MODE_DUAL

TaTVE—R

77 v RE—F

0
1
QSPI_MODE_QUAD 2
&

7 4.2.6.1.4 inst_type % EfE

® read_op_code

T ARGFOFBILT T v ¥ 22w |

@ read_addr_xfer_type/read_data_xfer_type

TR, AMEFEDOGRHIH L DT RVAX A T T =22 4 THRET D,

I,

read_dummy_cycles

A==y
AxX AE o

X EIL inst_type E[RIC

TN ZMKAFDOHAH L E I =Y A IV EtRET D, LU PIT 005 31 £T,

© write_op_code

TNA AMEFDOEZIARLT T vy vaavw s R

write_addr_xfer_type/write_data_xfer_type
TNA AMBIEDOFHAHAHE L DT RV AZA ST —2 2 A T HIRET D,

JE S

@ write_dummy_cycles

EA=d
FIXKEO

X TEIL inst_type &R T

T AMEFDOHHAH LY I =Y A IV EEET D, LrPiT 005 31 £ T,

@ erase_count

HEa~r FEEEE, @LT)

@ erase_sizes
H £/ NEAL Z FRAE,

erase_cmds
WEHO7I v aavy REEE
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@ erase_sector_idx

v BWEERDA T v I AERFRE,

init_func

7T vy aT ™A ADHHEREE R RE,

@ wait_func

TOPPERS

NULL 72 & [ ZHHEALEE 24T o 700,

EIiAA FlE HEROFLEEZIEE, NULL 722 5 3 B 21T,

4262403 — x4 AL
QSPI ZH\WTZ7Z v 2 ROM O+ 25 K7 A SEEIZLL T O®EY Thod, 0O K7 A BT
Mz Tinit_funcCwait_fune /b7 7 v a3~y RERITTH720D KT 4 3% 4.2.6.2.2127~7,

B4 | ElES Hhe ik
gspi_init QSPI_Handle_t* ID portid EEAR— hID D QSPI Y
QSPI_Init_t *spii J I )V EAEE L, N
RT~DRA L H iKY
gspi_deinit ER QSPI_Handle_t* hqspi | QSPI % AAf# FIRREIZ T
gspi_read ER QSPI_Handle_t* hgspi | ¥ A4 V27 hE—RTT7 7
void *dest v a2 ROM OF —HX %3
uint32_t src F 4
uint32_t size
gspi_write ER QSPI_Handle_t* hqspi | 77 v ¥ = ROM (25 —#
uint32_t dest DEEABLEZLTD
const void *src
uint32_t size
gspi_erase ER QSPI_Handle_t* hgspi | 77 v v = ROM D%,
uint32_t address
uint32_t size
gspi_erase_exec ER QSPI_Handle_t* hqspi | £ > F v 7 AHALIZT T v
uint32_t address = ROM #{HET 2
uint32_t idx
gspi_direct_disable | void QSPI_Handle_t* hqspi | # 1 L7 FgtAH LER)
gspi_direct_enable | void QSPI_Handle_t* hgspi | A L7 haicAH LA
uint32_t map_addr
gspi_ahb_remap_ad | uint32_t QSPI_Handle_t* hqspi | HRED X A L 7 FFidH L
dress_get DODRXR—AF 7ty FEEY
Hd
spi_hps_isr void intptr_t exinf QSPI HAA Y —E AL —
F
# 4.2.6.2.1 QSPI K7 1 Bk
B4 i ElES HERE ik
gspi_chip_select_config_get ER QSPI_Handle_t* hqspi HED CS T— FOHY H
uint32_t *pcs L
uint8_t pcmode
gspi_chip_select_config_set ER QSPI_Handle_t* hqspi CS t— F&TE
uint32_t cs
uint8_t cs_mode
gspi_mode_bit_disable void QSPI_Handle_t* hqspi T — Nty h & ELL
gspi_mode_bit_enable void QSPI_Handle_t* hqgspi T— Ny MEfAb
gspi_mode_bit_config_set ER QSPI_Handle_t* hqspi 77 v =2 ROM DOiEZ%,
const uint32_t mode_bit
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gspl_sram_partition_set ER QSPI_Handle_t* hqgspi SRAM F1OFAH L S—F
2L

const uint32_t part_size S a v BEHRETSH

# 4.2.6.2.2 QSPI 455k K7 1 7 B4

4263 70—F¥—F

QSPI R7 A Ni&, FIFO IZ L5 (EDAH =Y HR— 35, QSPI OXMIEREIX. qspi_init A%k %5
FELTHEBR—FES (1ORK) LPHRELI-a Ly 7 4 X2l —2 g UEERORAS V2 2IEELE
T, AT 4 X2l —a UBRERIIEESNZT7 T v 2 ROM ORI H > R EEZITh R hiE
2B, QSPI OFIHIE Y v —F ¥ — F %[ 4.2.6.3.1 [T~ T,

ML LI, FEX A LT REiiad, EXAL, HEBENE D, X4 L7 NitriABEREIE
gspi_direct_enable P D EITTHRh 72D, 7T v = ROM B TxH A€ U7 FL AL HPS
DOHARTHEE L 2> TEY, 7 KL A 0xffa00000 7> 5 1IMB TH 5,

QSPI#HA{E

v QSPIDEAFEREEERTIH
ML T—2E g )
QSPIDR—HIDE MHMET —HQSPLInit tIF/\>
SIMELTaspiinit | RSRMIzaE—Sh b BB
ERUHLAVES EHLIHERLOBT 5%
~NDIRAVEERF BETH
L

4.2.6.3.1 QSPI #1#i1k.

427 EMAC
EMAC %, A1 v —xr>y NHRZANTHSH, EMAC RTZA NIy hOA U F—T oA A
E LT LWIP /| PBUF #f8E L C, &itLTW5b, "y kA ¥ —T = A ZAZEIETIIL, tho
TCP/AP 7 u h 2L « A% v 7 IZXHNA[RETH D,

4271 T—aH%
EMAC RZ A NZHEEHOR L LT, £ 4.2711DEMAC 27 4 ¥ bL—3 g UIEERE N
FZ & LTHEK 42712 ® EMAC ~> R8I % F>, EMAC =27 4 7 L — v a UEiEKRIT
DESCRIPTOR F =— L& ENRN Y 7 7 RORELEFRT D, EMAC FT7A N, ZOREICHH-T
DESCRIPTOR ##E7 %,

%5 | HH Al e
1 | packetbufsize uint32_t Ny bRy T 7R
2 | rxquecount uint32_t ZIEX 2 — D
3 | txquecount uint32_t EEXF 22— D
4 | quebuffer void * Fa— Ny T FHEBRA~DORA X
5 | databuffer void * F— Rk ~DRA L F
6 | semid ID mdio i~ 7 + ID(LOCK )

#* 42711 EMAC =7 4 ¥ 2 L—3 3 UHEER

#75 | HH it PREE

1 base uint32_t EMAC Y =2— /L _X—ZA7 KL &
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2 | Init EMAC_Init_t EMAC #I313% & B A7 FEI
3 | tx_wait uint8_t EER T/ T 7
4 | intno uint8_t * EMAC %IV A BH
5 | macid uint8_t PORTID %75 (£R1FH)
6 | phy_addr uint8_t PHY 7 FL X% =
7 | phy_features uint32_t PHY OMEER T —H A
8 | linkvalue uint32_t 2R LINK i
9 | tx_top_desc volatile uint32_t * | %X{E% = —(DESCRIPTOR)D4EET K1 A
10 | tx_cur_desc volatile uint32_t * | FEDEEF2—DT FL- X
11 | rx_top_desc volatile uint32_t * | 3%/ % = —(DESCRIPTOR)D4cEET KL &
12 | rx_cur_desc volatile uint32_t * | MEDZEF2—DT FL- X
13 | emacevent void (*) O EMAC RRED 22— LN 7 BIEL
14 | phy_opt_init void (*) 0 PHY OA 7 v a Vi EEK
15 | ifShortPkts uint32_t va— by O EER
16 | mmc_tx_irq n uint32_t MMC %[ v ;AZ MMCTIS D34 B4
17 | mmec_rx_irq_n uint32_t MMC #| v JAZ MMCRIS OF A A%
18 | mmec_rx_csum_offload_irq n | uint32_t MMC %1 v jAZ MMCCSUM DF&A: [m155
19 | irq_receive_pmt_irqg_n uint32_t PMT ]V 5AH D FEA A%
20 | irg_tx_path_in_lpi mode n | uint32_t LPI %] jAZ TLPEN O34 B3
21 | irg_tx_path_exit_lpi_ mode_n | uint32_t LPI &I v jAZ TLPEX 34014
22 | irg_rx_path_in_lpi_mode_n | uint32_t LPI %1 v jAZ RLPIEN @34 [al%
23 | irq_rx_path_exit_lpi_mode n | uint32_t LPI #| v jAZ RLPIEX O34 A%
24 | normal_irq n uint32_t TX/RX NORMAL % v JAZ D3 A A%
25 | fatal_bus_error_irq uint32_t ABNORMAL/FBI @3 A%
26 | tx_undeflow_irq uint32_t ABNORMAL/UNF O 3A A5
27 | tx_jabber_irq uint32_t ABNORMAL/TJT DA 4K
28 | tx_early_irq uint32_t ABNORMAL/ETI O34 015k
29 | tx_process_stopped_irq uint32_t ABNORMAL/TPS ? 3 A= [m1%%
30 | rx_normal irq n uint32_t TX/RX NORMAL/RIE O A A%
31 | rx_early_irq uint32_t TX/RX NORMAL/ERI D34 a5k
32 | rx_overflow_irq uint32_t ABNORMAL/OVF O3 A [E14
33 | rx_buf unav_irq uint32_t ABNORMAL/RU O34 A%
34 | rx_process_stopped_irq uint32_t ABNORMAL/RPS D% 4Rl
35 | rx_watchdog_irq uint32_t ABNORMAL/RWT D34 a4

% 4.2.7.1.2 EMAC > K7l

@ packetbufsize

Ny "Ny T A REBET D, Tx v 2T 74 A4 XHRITIER G0,

@ rxquecount

ZEHA D ¥ 2 —(DESCRIPTOR) 0¥ A fEET 5,

@ txquesize

EEHOF* 2 —(DESCRIPTOR) D& R ET 5.,

@ quebuffer

EMAC 19 % % = —(DESCRIPTOREI O A > % 245+ 5, ~OMiId v v =7
T4« 7 RLATRIFNER 5720, quebuffer D31 A RZLLFOFEIZE 5,
que_size = (rxquecount + txreqcount) X 4

® databuffer
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EMAC THEMT2@EMONY 7 7 HIMORA VX 2iHET D, ZOBEMIITYy v =27 74

¥ oo 7 RUATRITIURZ 5720, databuffer O3 A b A XL FOFEIZ L 5,
data_size = (rxquecount + txreqcount) X packetbufsize

® semid
PHY & O@EWR:, HEEEIZ1T 5 =D Dt~ 7+ ID, ¥ r e HHuhElE a2 1770,

4272403 —T7 x4 R{EH
EMAC % HWWCA —H % v MBIEEFTI 20D KT A4 NBEEIZL TO@Y Th b,

%4 Al EIE: e ika
emac_init EMAC_Han | ID portid FBREAR— FID®EMACY 7
d_t* EMAC_TInit_t *ini =T LEIEHE L. o BT~
DIRA Vo Z HK9

emac_deinit ER EMAC_Handle t* hmac | EMAC % A& A Raglc =4

emac_send ER EMAC_Handle_t* hmac | X7 v bDOT—F 2 EXET 5
struct emac_pkt *pktp

emac_recv_length int EMAC _Handle t* hmac | 237 v bEZEY HT

emac_recv ER EMAC_Handle_t*hmac ZENry PEERY HT
struct emac_pkt *pktp

emac_start ER EMAC_Handle t* hmac | EMAC & PHY Z A% — 4%
uint32_t link

emac_stop ER EMAC_Handle_t* hmac | EMAC #1345
int disable

emac_link detect uint16_t EMAC_Handle_t* hmac | LINK {4 H v H4

emac_link_mode_set | ER EMAC_Handle_t* hmac | LINK [f#% EMAC IZ3R7E
uint32_t link )

emac_reset ER EMAC_Handle t* hmac | EMAC #Vt%t >y 9%
uint8_t *mac_addr

emac_hps_isr void intptr_t exinf EMAC #H)iAAY —E R )L—F

Ve

# 4.2.7.2.1 EMAC R 71 Bk

4273 780—Fv¥—F

EMAC RZ7AN%, TCP/AAP a fajL « XX v 7 bR IS Z & ZRIHRICHF L TWD,
TCP/AP v fajb « A% v 7 & DIKIFEREmWE L, BEZEHDO Ty OZITE L TH S,
ZDRITZANNTIE, LWIP HD pbuf 2/ L TX7 v &2 TIET Z L ZRHRIZERG L TV 5,

EMAC o##{b 7 v —% (X 4.2.7.3.1 127~ 9, T 2 TRICEEN ML E72D|X, EMAC €Y 2—/1(3Y
Ty MM, BIVIAL~ AT PNEFRNZLAET 5720, #43, EMAC OF|V iAZ = s a—F 1 3E ) AL
IEDRAETY AT A LT IE72 5720, emac_init (2T EMAC O##LEZITH, DL =,
EMAC_Init_t #EKIC T, F 2 —C%kZENNy 7 7 HEIOFREZ1T 9, Socfpga_cv i, /o F v v
2 AEV IRV, Fa—EZEFEICxF Yy vy aar bar— A S, L OHEBITY v v v
27742 7 FUVADORETRITNTR 6700, FIH{b%,. emac_reset B2 T EMAC VU &> K
2179, ZOBEBITEETIC EMAC ON— R=T —%E03584 L2546, EMAC © Uty MIEHANO
) ThsH, Uty M, emac_start BAEIC T LINK ff# Az E L C, PHY DX % — | EMAC ® & ¥
— MR IET D, emac_start #FE{TL TH., LINK L TWARWEES, @EIIENGTE2R2WIEND T
<. PHY @& EN AUTO NEGOTIATION ® 4. EMAC D#EE &E%%ibfﬁb‘o
emac_link_detect BI#IC TEERLIFE M 2 BUS T 5, AUTO NEGOTIATION D354, #EkiiE# 2 EMAC
\ZRBR4= 5 728912, emac_link_mode_set BI% &4 %,

EEAHO 7 e —%(K 4.2.7.3.2 27T, pbuf ICEFET —# 2O T, emac_send BAE A FFONH X
AN
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ZAEMHE O 7 v —%[X 4.2.7.3.3 2" F, ZIET —X OFEM L, emac_recv_length B C%I57T — %

A X M5, ZET—F0BHD5E1F. A X430 pbuf #HE L T emac_recv BA%IZ T, %

EF—2OBREZITY., SEOFETIa ANy JEEOA Xy FTHLHEASNDE DT, #iC
emac_recv_length B9 CAR—V 7 %247 5 MBI,

ethernet#]#i1t

emac_init 4‘:EMA00)?)J§H1B
emac_reset 4EMAC&PHY0) )tk
emac_start {MAC&PHYU)Z’S‘-I‘

Kk
emac_link_detect >———
‘ b3
emac_link.mode_set R EEXEMACIC B

4.2.7.3.1 QSPI #1#i1k.

emac_send ﬂbuf@?—’i‘%iﬁ{%

JE—BTIS—HIE

4.2.7.3.2 EAC %13
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ZENE

0TRAIELL

emac_recv

_length

ORYRELGHTRIET 2R

ZIETHARD
pbufE HE Y %

emac_rev {%E?—’S”&Hﬁ%

JE—UETIS—#IE

_OKIA4}

4.2.7.3.3 EMAC =12

4.2.7.3.4 12 EMAC O T 2711,

ethernetf® T JLIE

emac_stop 4[%%%@@&
emac deinit | ———— EMACO#EMIL

4.2.7.3.4 EMAC #& T {3

4.3 FPGA Driver

43 1=

FPGA K< A /3%, Ardiuno connector % -2 DEO-Nano-SoC " — ROHXfIa L TW5b, ZDHR— K
HIZ QSYS TH U I NFEE LT A A R T A NRDHARIZOWNWTCREH#H T D, RIANRNELTUTDORZ

ANREYR—1FT5, 20 K74 3% H7 5121, Arduino connecter (2% L 72 FPGA k&t & FPGA
OPHENAMLETH 5,
(1) FPGA pinmode

Arduino connecter (ZXfii L7z GPIO & &
(2) FPGA uast

Ax e
Arduino D0,D1 B> ZffH L 7= FPGA-UART 7 /314 A K7 A N
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(3) FPGA spi Arduino D10,D11,D12,D13 > % L7~ FPGA-SPI 5 /34 A K A X
(4) FPGA adc Arduino A0,A1,A2,A3,A5 AN 1% 5 2 # )VIEHA
4.3.2FPGA pinmode
Arduino connecter @ T X)L« B A% LT GPIO REZEIT 9,
4321 T—a k%
(1) mode
*— FiX GPIO OB ELXHET S,
T i E
INPUT 0 GPIO A JJE— R
INPUT_PULLUP 1 GPIO AJjE— K & [A%
OouTPUT 2 GPIO /) &=—F
# 4.3.2.1 mode X EfH
4322 A B3 —T A Rtk
GPIO iz CTohi=T o Z /N - EroffEik. HliEzT 5,

BE%4 il 513 Hne ik
pinMode void uint8_t pinno FTUHI - ED GPIO D)

uint8_t mode BEEITO
digitalRead int uint8_t pinno TN DT —F F A

)

digitalWrite void uint8_t pinno TUHNE DO IMEERET

int SW 5. swit0OFE7-1T1

# 4.3.2.2 GPIO % 7EB¥k

4.3.2.3 BREFIE
pinMode BIEUZ T, A1, O OHELEIT > 721, digitalRead B34, F 7213 digitalWrite BIEIT
GPIO ® A Ji1. Hi1%4T5, FPGA D GPIO OD_X— AT RLAREB Lo B81F. 7774V E
= TADR_PIOO_BASE #4607 77 A VESICEESHZI D Z EBAEETH D,

4.3.3FPGA uart
FPGA uart iX, QSYS ® UART(altera_avalon-uart)Z{#H L TV 7/LVEE N7 A &84 5,
Arduino connecter FOEEAZFEEIT 572D, "— RN =27 7o —#l#HO CTS/RTS AL X
altera_avalon-uart CIEfli L TWAE YV 2 — L E2FEHET, 7 VXL B2 D GPIO # W TEHEET 5,
Flo, A—L— MNEOHPMIREIL QSYS TRET D720, REMDA L Z—T = A AT,

4331 T—a 4
FPGA uart T+ 5/ > FZ8 : FPGAUART Handle t ## 4.3.3.1.1 {2777, FPGA uart ® />
— Ko = 7REMER L LT FPGAUART _PortControlBlock % &>, Z DRIDFRE % 4.3.3.1.2 |
~Y, AT FPGA uart /Ny 7 7 fEkZE #3258 L LT queue_t MAEFHT 5, Z0ME#E
4.3.3.1.2 12777, queue_t BUI NNy 7 7 ET AT LN 16 By N THAHT-ORRKDONNy 7 74 XX
64K byte -1 & 725,

| &% | =A E | e
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1 base uint32_t FPGAuvart L Y AXDRXR—RAT KL A

2 | pcb const FPGAuart =27 4 X = L— g

FPGAUART_PortControlBlock*

3 | ctrl uint32_t oy ha—b« LA OIRIFER

4 | rxque queue_t* ZET — A EHX 2 —~DIRA

5 | txque queue_t EET—HEHY 2 —~DIRA X

6 | rxcallback void (*)(FPGAUART Handl_t*) SAEIEER D 3 — L8 7 B

#* 4.3.3.1.1 FPGAUART ~> R 77

KKZ A% CTS/RTS #HW o n— Ry =7 7 v —#lilxfiid 5, rtspin, ctspin (& Arduino
connecter LTI H L - DR

F | WA i HERE
1 Base uint32_t FPGAuart LV AX DR—AT KL A
2 intno uint32_t HPS FOEAARTE =
3 | rtspin uint32_t RTS 1 GPIO B %5 (0 ¥, RTS BEREA LT L7221y
4 | ctspin uint32_t CTS A GPIO v &5 (0 O, CTS HEREZ A L7221
#£433128PI a7 4 Falb—v g M
Fw | HA i HERE
1 | size uint16_t N T P RO R AR
2 | top uint16_t T — A REMEEHE S
3 | tail uint16_t T—FWY LA EEEE S
4 | limit uint16_t ALy vafd (REH)
5 buffer uint8_t* Ny T 7 REBRADRA A

% 4.3.3.1.3 queue_t !

4332 13— x4 Rfthk
FPGA uart Z fil#Hl4 % K7 A BT T D@ Y Th 5, fpgauart_cts_sens /~— K17 =7 7 o —if
AR, Z OBBIIREARET = v 7 470, REFHET, BETF— 21 B> T DA, REF

AT D,
B% A4 Al 5% HEhE fi55
fpgauart_init FPGAUART | ID portid fREAR— 1 ID @ UART %4
_Handler* HLL, "N RTI~DERA
X il d
fpgauart_deinit | ER FPGAUART Handler* huart | UART # i FkEEIZ =4
fpgauart_send int FPGAUART Handler* huart | UART #EEF = —ICEET—
unsigned char *buf Sty bL, EBEARERD
int len FEEET D, KYEITx=
—ICRE LTT — YA X,
fpgauart_recev int FPGAUART _Handler* huart | UART Z{EFx =2 —nbH%ET
unsigned char *buf — X2 ZEY T, By L=
int len T — A A X aiKT,
fpgauart_recsize | int FPGAUART _Handler* huart | /5Ny 7 7 I I N-%
ST — A A X EIRT,
fpgauart_cts_sen | bool_t FPGAUART Handl t* huart | Z{EFHEHE > %
s true 72 5 A HE
fpgauart_isr void intptr_t exinf FPGA uart HiAALY—E 2L
—F
# 4.2.3.2.1 SPI N7 1 Bk
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4333 ZO0—Fv¥—Fk

£, FPGA OEGALRE = H T H1-0I2, fpgavartefg #2074 X2l — a7 7 A M2
W0 IALe BN B D, FIAAFE 51 fpgavart.h (CREHA D720, ThaBFESH I L, X 4.3.3.3.1
WAL 7 v —Z o9, FIEHEIT fpgauart_init BAEIC AR — FMEE LA IEE LTHOHL, " R0
RAHEROHT, N RTDORA )3 NULL O%GE, UIb=7 -3 E LI LE2Rd, &
Db N RT O rxeallback ICZEM a2 —A "y V7B EZRET D, 22—y 7 BB I
LT ARARV N T T T ERHWTRET R T AIARY MERET LI IR TH, K
43332 ZZED 70 —%it#T 5, ZEA X MR FREAET D & fpgauart_recsize B A AW CTZAE
T2 YA XEEY H L, fpgauart_recev B EZ W TF 2 — v 7y MOZET—X R0 17,
4.3.3.3.3 IZ%(5 7 v — %/~ 7, fpgauart_send B2 HHWCEET — 42X a2 — v 77k Yy N5,
EOEIZEERICE Yy FSNTe S MEDRIREND, Fa— Ny T 71— "—T7 e —n3RBE LA
REMEVDIRMENEEND 2D, KR Z BN T, HMETERD ST —FIIHERETHILERH D,

fpgauart_initES %
BAWT/NHN\URSER
YH$

a—JLNwsEL fpgauart_sendfE %1
FAWTEEF
—2T—5tvk

NIRZHBRD
rxcallback

a—IL\wsHY

fpgauart_recsize&
fpgauart_recev F
WTT—42EYHL

ZIEHYRT

rxcallbaklZ5{E0
VAL oL &
IS

RIEGLRT

IS—#T

%] 4.3.3.3.1 {14k X 4.83.3.3.2 T — ¥ %1z X 4.3.3.3.3 7 — % %18

4.3.4FPGA SPI
FPGA SPI %, QSYS @ SPI(3 Wire serial) /] L T SPLiiif{5 KT A N &4244 5 #1113 QSYS
THRET DD, a7 X alb—a UAEFR0,

43.4.1 T—H L8

FPGA SPI TEH 5/ > KF 81 . FPGASPI_Handle_t # % 4.3.4.1.1 IZ/~x9, SPL@{EIZEAL %
ML FIFO # W CT —ZBEZITH 12, REEDOEET —#ZEITIEAmME ThHDH, N KT
WTEGAI N BT EOWBERT — X 2RI 572D HT D, 2, AR L DA X2 Mg A
semid, PEMLFIEIIC semlock & WIHWIMLAZIZERE L2705, EMIICEBEEAITH 2 &N TE D,

flags ik SS OHIEZFEET D,

AVALON_SPI_COMMAND_MERGE : #5158 T# 1 SS &2 & X721,

AVALON_SPI_COMMAND_TOGGLE_SS_N : &l SS i EE— RZFEE L2\,

#7%5 | HH A BAE

1 base uint32_t FPGASPI L AXDRX—AT KL A
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2 portid uint32_t FPGA SPI ~x— K ID

3 txBuff uint8_t * FEET — F RO R A &

4 | rxBuff ulnt8_t * AT — A RRATEIR DR A v Z

5 | size uint32_t HAET — X DA YA X

6 | txCount uint32_t EEEHAT —H Tk

7 | flags uint32_t SAGERT —H Tk

8 | timeout uint32_t XA LT 7 N (ms)

9 | semid int frk A N MlFEHE~ 7 + ID
10 | semlock int P~ 7 + ID

# 4.3.4.1.1 FPGASPI n> K1

4342 43— A Rk
FPGA uart Z 192 K F A SEHIILL F D@ Y Th 5, fpgauart_cts sens /~— K7 =7 7 1 —il
R H D, ZOBBITEERET = v 7 2470, HEFRET, EET—Z N> TV LA, FER
BHA4T 9,

kel A 5% BERE fii#
fpgaspi_init FPGASPI_a | ID portid FEER—FIDDSPI N KT
ndler*® EUHHE L. N2 KT ~DR
A B HRT
fpgaspi_deinit ER FPGASPI_Handler* hspi SPI % A Al AR BEIZ R
fpgaspi_transrec | ER FPGASPI_Handler* hspi slave (2%} L C. tx_buf 7> 5 2%
v uint32_t slave fg L. rx_buf IZ%ET 5, ix
uint8_t *tx_buf ERiT len, Ny T 7 BN
uint8_t *rx_buf 1% NULL & 452 %,
uint32_t len
spim_fpga_isr void intptr_t exinf FPGA SPI #HiAAH—E AL
—F

# 4.3.4.2.1 FPGASPI FJ 1 SE%k

4343 72A—Fx¥—F|

¥7°. FPGASPI OEALRELHNCT 572010, 2—F—Dar 74 F¥alb— a2 77 A MIE
A — B A L—F T INTNO_F2S_FPGA_IRQ32 # AT 2 0BRSS5 (BhiAAE ST QSYS
DFRECETENARE) . X 4.3.4.3.1 W7 v —% 777, #IHHLIL fpgaspi_init IR — FEH %
Bl LTREDHI L, ANy RTIDORA 2 52T T, ~v RIDRA %5 NULL O34, FIHi
TT—NREAELTEZ E AT, semid & semlock [t~ 7 4 2R EH%. fpgaspi_transrecv BEE A AU
TT—HEEEIT ), BEO 7 —F v — &K 4.3.4.3.2 17T, Ny 7 7 BRVHEIT Ny 7 7~
KA v HIZNULL & v F 15,
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fpgaspi_initB$( % A e o .
WTHAUESERY %Egézth
HY

|

fpgaspi_transrevf
HTT—HEnE

NURSDEME
semid&semlock|Z
Y7+ IDEE

I5—#T

4 4.3.4.3.1 ¥k 4 4.3.4.3.2 7 — Z ik

435 FPGAADC
FPGAADC %, QSYS ® ADC Controller for DE-series Boards # FPGAIP & L TfiifHL. AD v
DT FRIEETVEVERLTADC 2> hr—F DL YRR ARE(T ), PIHIEIEDE QSYS
THRETAHED, a7 40X b—ya A3, ZOMEEIZ DE R— FOBEGHEETH S,

4351 T—43 %k
FPGAADC . FPGA O7 RL AIZLLFDO L A Ic~v v ELr 7 &5, DL VA X b EEHIAT 2
itk BHRT— A ERAL I ENTE D,

*5 | HH i) F7¥v % ne

1 | ADC_CHO_REG | uint32_t O(read) mmm0®7+m&7 A eI IA P
2 | ADC_UPDATE uint32_t 0(write) — X EXABRTADC A ¥ — MR iE
3 | ADC_CH1_REG | uint32_t 4(read) MHM1@7%mﬁ? K Gt IR I
4 | ADC_CH2 _REG | uint32_t 8(read) CH2/A2 OT F 1 /5 —Z G A
5 ADC_CH3_REG | uint32_t 12(read) CH3/A3 7 F a5 —HFiIriAd
6 | ADC_CH4 REG | uint32_t 16(read) CH4/A4 OT Fva 75 — B Fi I ATr
7 | ADC_CH5_REG | uint32_t 20(read) CH5/A5 DT F v 75 — X i Frih Fr

# 4.3.5.1.1 FPGAADC L Y X &~ v/

5 BRXHYE=4AR
AT, AN IR X O X X7 = 2 OB L CaiddT 5.
51 #EE

RAYFE=RFTEZ A7 FTEEL., Ay I HOa<wy REHAWTT T v N7 4+ — L EBOMREREZRR®
FANEAT), TRy 7 a~vy REREICLY a~vy FENBTHETHS, ZHCEV T Y r—va
VCH, T = a v HT ANy S av s REBMT A ENTE S, XA E=XONHITEYE
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AKX L TITH . T 740 FOEMEA S)1Z FMP H—% VI TEEISNTNWAT Y TILT A A
ThHN, AHIOE Y 21210 | telnet DUFFRZEIZEI Y 2 N ARETH 5,

52 EEAHAN

HAAYE=H DA INIAEEANH IR L TTH, A NIZFILE B2 ER L, A, ), =
F7—D 32D FILE ~OKRA 2 Z L TOLAMTERT HI & THEBT S,

@ stdin
®@ stdout
@ stderr

FILE ®i35 5.2.1 O#ERL & 72 %, FILE f1 3 fread <° fwrite T7 7 A /WIZT 7 8 AT 555D K

ZELTEREND,

*#75 | HH v} Hne
1 | _flags int TZrANATT S
2 _file int Ty ANET
3 | _func_in int 1byte AJja—Nw 7 BEL
4 | _func_ins int n bytes AJja—o3v 7 B
5 _func_out void 1byte /13— 3w 7 B%K
6 | _func_outs int n bytes H 12— 3w 7 B
7 _func_flush int FT—HRTT 3 aa—Ny 7R
8 dev void * T INA AREEARA~DRA 2

_%521EmE@

BEAHS TR, UTOREREYR— M5,

Eibigd Al 5% HEHE ik

fgetc int FILE *fp 7 7 A D5 1byte wtAriA

fgets int char *c 7 7 A NI D CFBNGE IR IA T
FILE *fp

fputc int intc 7 7 4 /VIZ 1byte &AL
FILE *fp

fputs int const char *str 7 7 A M LTFHNE XA
FILE *

putchar int int ¢ 1byte & X iAA

puts int const char *str LFHN AR I E E AR

printf int const char const EREH S I~D7 Y vk MRITEA

%

sprintf int char *c Ny Ty ~T Yok MEERITEAE
const char const #

scanf int const char const FEEATIND AX ¥ R ITIEAE

L

sscanf int char *c AXxy LNy 77y b AR A
const char const ¥

fflush int FILE *fp Tr7ANDT T v a

fread size t | void *buf T 7 ANNET — X FEIHIAI FERIT num
size_t len 'y
size_t num
FILE *fp

fwrite size_t | const void *buf T 7 ANNT —HEE AR FERIT num
size_t len ¥
size_t num
FILE *fp

fprintf int FILE *fp T AN~T Yk MR ITmEA
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const char *const

TOPPERS
%

intc

putc int fpute & [AlEk
FILE *fp
getchar int FEAEN )75 1byte #tAiA 7
gete int FILE *fp fgete & [Flkk
# 5.2.2 FAR— LTV DA
53 {E#EFN\yFavTr R

HFAT =T, BEOT Ny Fav FRELTUTFDa~xy RedR— 125, ZRAZE=LDT
Ny Za<wy REEl (7)), F202o0a~y NCHEEZRET2EE LD, F2, a~v»

NERETDHE.

RO 1 L TLEZ B ATRETH D, B TR —Da~> KRHL5E .

IZF 4 ARy TFTEHa~vy RRRIRSNS,

LT

Flavr R | HF2a<w N GIE: HERE

DISPLAY BYTE start address[hex] XA NHEALTAEY DUMP 3%
HALF start address[hex] 234 FEfITAEY DUMP 15
WORD start address[hex] 434 NHEALTAEY DUMP 5%
TASK - 227 OWREERTT D
REGISTER CPU L VR ONEEF T D

SET BYTE set address[hex] NA NHNLT, AEVNEEZEFTTD
HALF set address[hex] 2N NHENLT, AEYNEEELET S
WORD set address[hex] 434 NELIC, AEVAREETT D
COMMAND | mode[1 or 2] T 74N K2, 1 DREERND 1 LF DI
SERIAL portno BEHEAH IO ) TR EEFEET
TASK taskid TASK 2~ ROXRF A7 ZHET D

TASK ACTIVATE - Z A7 OiEE#EE R (act_tsk)
TERMINATE B A & T3 5 (ter_tsk)
SUSPEND X 27 O HE R (sus_tsk)
RESUME X A7 O HHEB (rsm_tsk)
RELEASE 4 2 7 DFFBEER (rel_wai)
WAKEUP 2 2 7 DL K (wup_tsk)
PRIORITY priority ZATDBFREEEFESD

LOG MODE [logmask][lowmask] syslog DF/RE— REZEET 5
TASK [time] Z A7 DRITIRIER R FRED L EE)
PORT [nol[lognol[portaddress] | R— 727211/

HELP Argl avy R~

T77ANTATZ IV RBMENTGE, UTDa~xy ReBTHR— 5,

Flavr R | F2avwr R 51 HERE
VOLUME FORMAT drive RIA4TDT7H+—~v FEHFR—F)
DIR path T4 L7 MY OER
MKDIR path 74 L7 Y OFERK
RMDIR path T4 L7 MU DOHE
ERASE path 77 A IVDEE

# 532 7 ANF Ay S av R

RTC F 7 A "&HAR— K LIHE,

UToa~y FEBITYHR—- 5,

Flavr R | F2avr R ElES FEHE
RTC DATE year month day HIZHZERET D
TIME hour min sec e 2R ET D
CLOCK BEORIZH L EZRTRT D
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# b33RTCT Ny T a<wy R

54 TNvFTav2 Fihik
HATE=HE, a~v REPET 222, o~y ROPERIZE 1 (W73 Y) o~ RHEAT
TEMEh b,

5.4.1 T7—% %
a<  REBIMZIZ2 >0 Z 4%, COMMAND_INFO B35 2 o~ ROFREEZITUV.
COMMAND _LINK %%, #%® COMMAND INFO M % F L CEEEANT IV 2IEET S,
COMMAND_LINK #/ @ penext 175 Ny Za<r Fo U vy 27 AT 5., 2070,
COMMAND_LINK |3l & DR THER L2 TS b7,

*#75 | HH i Hae
1 command const char * F2avwr N4
2 | func int_t ()0 ¥ a<wy REEA~DORA 4

% 5.4.1.1 COMMAND _INFO #!

&5 | THH 7 HERE
1 pcnext COMMAND_LINK * | COMMAND LINK ®F =— > H
2 num_command | int HEoavwr RO
3 | command const char * F1 (h7raY) axr K4
4 | func int_t (*)0 A7 IV avr ROIATE¥ (@ IE NULL)
5 | help const char * H73YDHELP A vt—
6 pcinfo COMMAND_INFO * | COMMAND INFO OFEH|~DHRA X

#* 5.4.1.2 COMMAND_LINK #

5424 B3 —T A R{LH
TRy Ja<wr ROEMX, COMMAND LINK OA v AHX 2V A~NDRA X ZBEIZLL O =
—LIZTTIBIMEN %,

(ikgd A 5% B RE {liked

setup_command int COMMAND LINK * o<y RAT7 3V &BEMT 5

% 5.4.2.1 Ty Fawr MBINER

6 APIE

APLJEIZT 7Y ir—3 a3 kLU CREMER A v X — T = A A a2 Th b, ZORII N — K
7 =7 X RTOS OfLARICEEINT, —BEDOA VX —T = A AT LHLICLY, 7TV r—v 3
CENAICHER T2 2 6N TE 5, £72. C EREOHKS. POSIX @ X 5 1L APT (ZHERLT 1
X, LINUXZEDA—7" 2V —ADT7A 77 ) 2REETHEHTDHZ ENTEX S,

6.1 HME
TOPPERS BASE PLATFORM CTHAR— T2 A ML —UERECHHT L2 7 7 AV AT A LR O
BILAAT O RS PR 2 D APLIZOWTCHB AT 5,

6.2 TZ7AIIARTL
7 7 A ) AT AT TOPPERS BASE PLATFORM Tt 2 A ML —UETH D, 77 A1
AT LMILLFD 3 ODFEY 2 — /L TR EN 5,
O Z7ANFATFY
SO T AN EY R T4 7T
@ AFL—VF AL AT —T ¥y —
ZRL—UF R ZADEBEY 2 — L
® FATFs
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TR ENBE L, 7V =Y 7 by =27 L TABINTWS, FAT fEEkEILO 7 — B L7
7 A IV AT I
TOPPERS BASE PLATFORM 7 7' ) r—> a3 v, "— R =27 ZR<E5 2B L TW\Wb,

7T )r—ay

CEBEE 7L
STDIOA U A—TxA( R
F7AINZ14T5D
FATFs77 4 JLEE%k
FATFs®
FATFskSA/\

SDMT /A1 RARS A/ \BE#EE
{& (StorgaeDeviceFunc_t)

ARL—CTFINRA R R —D

SDMMC
N2 WA

(SDM)®
SDMT/NARRSA N\ EE
MC]'EB ‘ {& (StorgaeDeviceFunc_t)
USB

MIDDLE

GDIC

GDIC
OTG

SPI

621 77 ANV AT LD LA THES

6.2177A4INS4TS)

T ANT AT T VIIEEAM B A DY T, £ 6.2.1.1 BEERMLT S, ZNHIXCERELD
T ANV E T 7 A VEIRD POSIX (AR TH D05, LA T OBEIHE > TR DIRIR 21T > 7=,
- CEBIEED LD (C89,C99)

- POSIX.1-2001 Tk bbb H D

- LINUX [HA TH 505, @HMEMICLERSD

SDMMC/SPI/USB% RS /\

R4 g F%k HERE ik

open int const char *pathname Tr7ANDF—T 2 Tr7ANT | =T —K-1 &K
int flags q4 AT YT X H KT £l

close int int fd TrANDIa—RX B0, K1

fstat int int fd 77 A NVOREEZRY HY B | -1 T2 T —
struct stat *buf HUY A X &K

Iseek off t int fd T ANDRABEZMEZHE |1 TT—
off_t offset 5,
int whence

read long int fd T ANNOT —F EZHHANT, | 0 THKIH, -1 C
void *buf FeA LA RE KT, T7—
long count

write long int fd TrANMIT—H EEXAL.E |1 TT—
const void *buf XIAHBY A X E T,
long count

mmap void * void *start TrANEAEY) FICRETD | 877 AL
size_t length AT NDOIH IR
int prot — k
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int flags
int fd
off t offset

mumap int void *start mmap DfERR
size_t length
fopen FILE* const char *name Ty ANF =T
const char *attr
fclose int FILE *fp TrANTa—X
fseek int FILE *fp T 7 A NDERHEXALEE R E
long offset 45
int whence
stat int const char *name 77 A NVOIREDOEHE L B0, K1
struct stat *buf
Istat int const char *name 77 A NVOIREDOEHE L B0, K1
struct stat *buf
access int const char *name 7 7 A VOIRREDHUH L R 0. =0
int mode -1
mkdir int const char *name T 4 V7 b OVERR R 0, D
mode_t mode fix-1
rmdir int const char *name T4 V7 MY OHIER EIEE 0, D
fix-1
chmod int const char *name T ANTE— ROEHE Eh 0, K1
mode_t mode
remove int const char *name 7 7 A VIR B0, -1
unlink int const char *name 7 7 A JVHIEE
rename | int const char *oldpath 77 A INKDIEF RO, RHL-1
const char *newpath
opendir void * const char *path path [ZX¥fi- L7274 L7 U A | =5 —W NULL
N)—2ZF—T L A MY —
LDKRA VB ERT,
closedir | int void *dir TA4LVZ RIARNY =207 | K0, Kix-1
— X\‘
readdir struct dirent* | void *dir EFIZT 4 L7 b UE dirent | POSIX &% I/F
Mg R 25t A4, dirp THRINWE | R R D
N T P ITRANT D
statfs int const char *path v NENTET T ANT AT | BREI0., RER-1

struct statfs2*stat

AZDONTOIERZ RS,

% 6.2.1.1 77 A4VT4 75 VA

6.2.2Storage Device Manager
Storage Device Manager |X, A hL—U T RA R LZDOFCEITENLIEH DO —INT 7 A
AT LEERTHEY2—LThbD,

6.2.2.1

TS

Storage Device Manager |ZLLF D 4 DOBRI TR S LD, BAID 2 DI T —7 v ThHY | &
6.2.2.1.1 ® StorageDeviceFunc_t [ZR—H /L7 7 A )V AT 5DT /34 ZA&EED A N L— 2k
SELHOIC, BT =TTV T AR T 7 7 v a T =T VDRITH D, FEEHEHL T
LZa—NT7 7 AN AT LD FATFs Th 5725, FATFs OF7 A X UF O T —7 v b 7poTn

5, 3 6.2.2.1.2 @ StorageDeviceFileFunc_t %, 77 ANV 74 7 F VU ZERKT 572012,

T ANYAT ADT 7 A N ET =T ML B OMTH S,

a—hv

E
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1 | _sdev_sens int (*)0 TNA Rl AR
2 | _sdev_diskinit int ()0 T3 ZDHHIEEIEK
3 | _sdev_diskstatus int(*)( T N4 ZDARRERUH LEIEK
4 | _sdev_diskread int(*)( TNA ATy ) — RE
5 | _sdev_diskwrite int(*)0 TNA ATy 74 M
6 | _sdev_diskioctl int(*)0 T34 % I0CTL E8%%
3% 6.2.2.1.1 StroageDeviceFunc_t 7!
FE | A i) BEHE
1 | _sdevff opendir void *(*)() opendir PE%
2 _sdevff closedir int (*)0 closedir B9%%
3 _sdevff readdir int (*)0 readdir %
4 | _sdevff mkdir int (*)0 mkdir B4k
5 | _sdevff rmdir int (*)0 rmdir BE%L
6 _sdevff_unlink int (*)0 unlink B8%%
7 _sdevff_rename int (*)0 rename %%
8 | _sdevff_chmod int ()0 chmod B9%k
9 | _sdevff _stat int ()0 stat BE%L
10 | _sdevff statfs int (*)0 statfs BH%
11 | _sdevff _open int (*)0 open H%K
12 | _sdevff close int (*)0 close B9#%
13 | _sdevff fstat int (*)0 fstat B4
14 | _sdevff lseek off_t (*)0 lseek BH%K
15 | _sdevff read long (*)0 read BA%k
16 | _sdevff write long (*)0 write BE%%
17 | _sdevff_mmap void *(*)() mmap B

3% 6.2.2.1.2 StorageDeviceFunc_t %!

HED2OFA N L=V EFEHT HAT, % 6.2.2.1.3 StorageDevice_t BUI A b L—TF 314 2K
DIEREBHOA T, # 6.2.2.1.4 StorageDeviceHead_t /% StorageDevice_t HID A > A KX o R %4
B~y X TH D, # 6.2.2.1.5 1% StorageDevice_t D _sdev_attribute O E > FEEE %79,
SDEV_INSERTCHK A 1272 > TWARWT A ZATIX, AT 4 7 OFfRTF = v 7 Z417bRv, 20

Bt VIHERED AT 4 T OIRET AT 4 T OHFWERET D,
5 | HHAE Gt} HEhE
1 | _sdev_attribute uint16_t T3 ZADYREE
2 _sdev_devno uint8_t TN, A
3 | _sdev_port uint8_t T A AFER
4 | _sdev_maxsec uint32_t FTNRA ZADEERE 7 2
5 | _sdev_secsize uint32_t FNRAL ADE®T 2P AR
6 | _sdev_instimer uintl6_t FAXA~—
7 | _sdev_inswait uintl16_t G NGEZERSYE T
8 | _sdev_notice void (*)( B —noNy 7 B
9 _sdev_locall4] void * a—hnxT 7
10 | pdevf StorageDeviceFunc_t TN AT — TV
11 | pdevff StorageDeviceFileFunc_t* | 7 7 A VBT —T7 /v
% 6.2.2.1.3 StroageDevice_t !
K | HHA Al BHE
1 | num_activedev uintl6_t BEFA R L—UFT 3, A0
2 | _sdev_active uint8_t TN A 3= ¥ DF NS
3 | _default_device uint8_t FIT I TN, AKE
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4 | _get_datetime uint32_t ()0 FEZI B U B %R
5 | _psd StorageDevice_t * A L—TF A AELY

7% 6.2.2.1.4 StroageDeviceHead_t %!

T i ks
SDEV_ACTIVE (1<<15) FORL ANT 7T 4 T DURHE
SDEV_INSERTCHK (1<<14) A - HEHOREH D
SDEV_CHKREMOVE (1<<13) PEHR A 21T 5
SDEV_ONEEXIT (1<<12) —EL R H o 7
SDEV_EMPLOY (1<<8) T3 AEED
SDEV_ERROR (1<<7) TN AT T —
SDEV_DEVNOTUSE (1<<0) T3 A Afg AR AT
SDEV_NOTUSE 255 FHARAOE Y NER

* 6.2.2.1.5 _sdev_attribute X EfHE

6.2.2.2 A8 —D x4 AEH

#K6.2221IFA ML —UT NS A=V ¥ —THEHT 2B TH 5, sdev_init BIEUIZTA FL—UF
WA A F =V ¥ —3FRE 72V | sdev_terminate B CTHZN 725D, ZOMT, A ML —U T34 2D
HA1T79, £7. SDMSetupDevice Bt TA F L —UFT 3, ADBEREIT I, T AEFFERELT, =
DA% 2O & | ppsdev I A kL —F 31 A(StoregeDevice_t) 3 v F ENTES, HHAEIL, RS
NTEA ML=V T NAL AU TORMEEZE Y N5,

D FrA AT —T N 2 TS A RTA ST T

Q@ TZr7ANEET—TN 0= AINT 7 AN AT HIRIE L2 T 7 A VBT —T L

@ M FRRAE O f

@ v—INT—H% : FALOT A ZAZEDEH % _sdev_local IZFXET D

A B L —U TN RS ETE SDMSense_task TIT 9 23, T35 AR EN 2 WAL, ¥
AT LYVTREIEDT 9 B2V, ZO%4E . SDEV_SENSE_ONETIME % =t /8A L AL v FTE
FHLTEL FTHISEEE LTEHRESN., T35 ZDOBE% . SDMSense_task(0) % B = — /L9 HuiE, A
T AT DAY ELILFEAZFT 5, SDMSense_task Tix, 2 A% L L T psdev->pdevf->_sdevf_sense (Z T
AT AT DR AT, ZOBBERTEL T LERD D,

SDMSense_task Zf#H L7254 1Z. SDMEmploy BIa i > THEBEAT 4 7T OFEEZRET S Z

EMWTE D,
Fipied Al 5% i %
sdev_init void intptr_t exinf ARNL—UF R AR —
Y —Z2 kT 5
sdev_terminate void AN =T R, AT R—Y
Y—%HTT5H
SDMSetupDevice ER int16_t devno FBEDT A AZBINT 5
StorageDevice_t **ppsdev
SDMDeviceNo ER_ID const char **ppathname IRALL NS T A AFB w2 B
DT, SAL DT NA AL
Ax 7T 5D
SDMGetStorageDevice | Storage | int devno FTNRAATHEMNHA L —Y
Device_t FNA ANDIRA Z EHDY
* g
SDMEmploy ER StorageDevice_t *psdev TNA ZAOEEF (true), %1k
bool_t sw i (false) & & ET 5
SDMSence_task void intptr_t exinf FNRA AV RAEZ AT (5D
e 0)

#£ 6.2.221 A FL—UF RS 23—V v — B

% [ W& |
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SDEV_SENSE_ONETIME SDMSense_task % % & L i

NUM_STORAGEDEVICE AR —UF RS Z20E(F 7 4V M 4)

DEAFULT DEVNO T 7 4 )V h DT A AFEFGEE 1 0)

# 6.2.2.2.2 AL NA IV AAL v FHRIEN

6.2.3FATFs
PLATFORM V1.X Ti%.FAT12,16,32 O —H /L7 7 A L 25 5 & LT FATFs R0.07a Z RTOS
RO —EEELTHEMALTWD, £, FATFs OF /31 A K F A /3(diskio.c)lZBI L Tid, #%%
DANL—=VICHEFARER L DT NNART 7 o7 a7 —7 NV EFOHTE THREZIT> TV D,

6.3 FEEE
RTC 731 ANENR5E . RS BEENAL L 725, BRIEHTIL, 2 >0M & W THZ 0%
AT,

6.3.1 T —% {14k
# 6.3.1.1 O tmtm2)fEE RITRFZ OB BL AT O ER TH 5, tm HEKIZT A 77 U O timeh T
WERSIN TV AL HBEREF—D LD TH D, tm2 1L tm & [RA—DOHEERT, standard device
Ta—HVIZEHZLTNDHDTH D, RTC 7351 ADORFLZLELE tm2 #EERZHEHAT 5, o0&
O types.h HFTEZRIILTND time_t BT 1970 4 1 A 1 B 6 OFERE 2 F TR,

5 | HHAE 7 HEhE
1 | tm_sec int #(0~59)
2 | tm_min int 45(0~59)
3 tm_hour int (0~23)
4 | tm_mday int Ao H(A~31)
5 tm_mon int A1~12)
6 | tm_year int M PEIE, {BL 0 1% 1970 4F
7 | tm_wday int o H(O0~6)
8 | tm_yday int R o H(1~366)
9 tm_isdst int

# 6.2.1.1 tm &K

6.3.24 08— 4 X1
tm AFER & time t B & OEWT D% LT 6.3.2.1 [T EHET 5,

B4 i ElES HERE 5
mktime time_t struct tm *ptm tm S A% time_t (A5
gmtime_r struct tm * const time_t *pt | time_t % tm G RICEHL I 5

struct tm *ptm

# 6.3.2.1 W= PRI

64USB 2 K)LDx7
USB X K4 =7 & LT, TOPPERS USB MIDDLEWARE % %fi4 %, Z#1iZ USB OTG 734
AMDUSBAA b, T34 AKEE, USB 7 /34 AU LT USB 7 /34 AEREZ IR 5,

6.4.1USB 7R R ~#fE
USB & & MEREIZ. L FF 34 2 %515 LT HUB 7 5 212kt L THEIED 7 5 2 % RIS HE A ET
HAHUSBAAMILLFEDES>DZ T A% HR— T35,
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75 A4 1D HERE 77 L Om(EHERE ik
HUB 0x09 HUB OH AR — k
HID 0x03 MOUSE/KEYBOAED a— )Ly T BEGERTE
MSC 0x08 USB xE 1V APTIZ L A% =—
PRT 0x07 PN APTIZ XA a— v/ a— Ny 7 B
CDC/SERIAL | 0x02 USB U 7w APLIZ L AR5 a—v/a—n o3y 7 Bk

#* 6.4.1.1USBAHRA N7 T X

6.4.2USB T/31 Ri#RE
USB 734 B, HEED 7 7 AUTH L TOT /A ABHEZ 16T 5,

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

# 6.41.1USB T /A AT T A

7 774 ILDER

TOPPERS BASE PLATFORM @ Y — A7 7 A JVHEEIZ DWW TRt 95, HlEIE 7 7 A L AT A
RH Ay = HEB L 2D IOV CREHE T S, BASE PLATFORM @ Y 7 F U = 7#if X fmp
DR—AF 4 L7 b EIZEET D,

7.1 HEER
HLEHOT 4 L PR AR 7.1.1 1577,

FTA4L7 Y N ik

files T7ANVVAT LD —AE A T)N—RKT7A)b

monitor BATE=R LIEBRAFSIIOY) — A AL L T IL—RT 7 AL

syssvc malloc,calloc,free E%k

usb USBHEA L, XA ZADI KLY =T

jpeg-9b JPEG 71477V, Web XV jpeg9b X —REy L, 74 | Y—ARL
L7 b U HO Makefile TFA 77V EEALRLTLIZEWN

libmad-0.15.1b MAP3 Ta— K74 77U, Web £ libmad-0.15.1b #% 7> u— | Y —RA7L
Kty hL, T4 L7 hYHdD Makefile T7A 77V ENLRFLT
<IEEN

#7.1.1 EEHET L7 MY
7.2 CycloneVhps 5S4/
Cyclone V hps H K7 A /3§ pdic/hps_cv IZY —A T 7 A VB3 H D,

77 A ) ks ik

device.c GPIO,DMA,LED,SW RZ A /N« V) —RA T 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 )V—RT 7 A )L Base

12c.c I2C RTA /N« =X T 7 A )b

i2c.h 12C RTA N e L I N—KRT 7 AL

mcicmd.h T7ANATLEHAA I NV— K77 A

gspi.c QSPL KT AN V—AT 7 A )L

aspih QSPL RFA N Ao I —F77 AL

spi.c SPI RZA /N« J—RAT 7 A)L

spi.h SPI RKZA N e f I NV—KRT7 AL

sdmmec.h SD-card KT A /N« Y —RAT 7 A )L
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sdmme.cfg SD-card KT A XD RTOS U Y —A 7 7 A )L
sdmmec.c SD-card f 7 V— K« Y —AT 7 A )L
socfpga_cv.h HPS HH SIL it#k A > 7 v— K77 AL
usb_otg.c USB-OTG R7 AN VY —RT 7 A)b
usb_otg.h USB-OTG K7 AN LI N—FRT77A)b
emac.c LWIP HH EMAC R7A /N« J—RT 7 A )b
emac.h LWIP HH EMAC RO AN £ I )L—RT 7 A )L
phyreg.h PHY VORAFEFR A I NV—RT77A)v

# 7.2.1 Cyclone Vhps K74 37 7 A )b

7.3 FPGA FS4/\

FPGA N F 1 {1 pdicfpga 12V — 27 7 A4 A3 %, FPGA OELET QSYS »

ROEITHES 20

IP ORX—27 R A%, FEICIVEEEZITOMNERND D, X—AT RLUADERIL fpga.h 7 v
— K7 7 A /VHIZFEEH L TV D,

77 AL WA #%
fpga.h FPGA DEEHA v I NV— K77 A )b
pinmode.c Arduino 7V # )L« B D GPIOKE KT A /N« V—AT 7 A )L
pinmode.h Arduino 7 VXV - BV D GPIORE R TA N A I NV— K7 74
V%
fpgauart.c FPGAUART KT A /N« V=R T 7 A )L
fpgauart.cfg FPGAUART F7A4 /N a7 4FXalb—Tar77A/b
fpgauart.h FPGAUART RIA N A I N—RT7A)b
fpgaspi.c FPGASPI R A /N« J—XT 741
fpgaspi.h FPGASPI KT A /N« AT )L—RT77A )L

# T31FPGA Ko A "7 7 AL

7.4 GDIC K54\
F 4 L7 U gdic BLFIC GDIC RF A " %&#>, GDIC FJ A 3% PDIC IZIKFMEL., T34 R
KA LT B 2 12t 5,

FA4LT Y N ikt
usb_otg usb_otgWC2-OTG FZ A ) EIgfrE L, USB 2 R v =7 IC
OTG #RE & 27 %
adafruit_st7735 SPI A > % —7 = A AD Adafruit 1.8"LCD (Zxt LT, 7574 v 7 | fpga K7 A
API #2175 NH

#£741GDICT 4LV 27 Y

Appendix A DEO-Nano-SoC Development Kit(Atlas-SoC Kit)/DE10-Nano
DEO-Nano-Soc/DE10-Nano @A — NMEFHARZ TR T 5, Z0axs ¥ M3 51213 QSYS D%

EELFPGA DAL 7 4 ¥ alb—a U BT ) MERD D,
(1)Arduino connectors 7%

CN No. Pin No. | Pin# MCU pin HERE
CN6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET PIN_AH7(FPGA) RESET
4 +3V3 VCC3P3 3.3V input/output
5 +5V VCC5 5V output
6 GND GND Ground
7 GND GND Ground
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8 VIN VCC9 Power input
CN8 1 A0 - -
analog | 2 Al
3 A2
4 A3
5 A4
6 A5 -
# A.1.1 /£ Arduino connector X E
CN No. PinNo. | Pin#% MCU pin HERE
CN5 10 D15 PIN_AG11(FPGA) (SCL)
digital | 9 D14 PIN_AH9(FPGA) (SDA)
8 AREF - AVDD
7 GND - Ground
6 D13 PIN_AH12(FPGA) CLK
5 D12 PIN_AH11(FPGA) MISO
4 D11 PIN_AG16(FPGA) MOSI
3 D10 PIN_AF15(FPGA) SS
2 D9 PIN_AE15(FPGA) GPIO7(TFT-RST)
1 D8 PIN_AF17(FPGA) GPIO6(TFT-RS)
CN9 8 D7 PIN_AHS(FPGA) GPIO5
degital | 7 D6 PIN_AGS8(FPGA) GPIO4
6 D5 PIN_U13(FPGA) GPIO3
5 D4 PIN_U14(FPGA) GPIO2
4 D3 PIN_AG9(FPGA) GPIO1
3 D2 PIN_AG10(FPGA) GPIOO
2 D1 PIN_AF13(FPGA) TX
1 DO PIN_AG13(FPGA) RX

# A.1.2 /5 Arduino connector % E

(2) LTC Connector

CN No. Pin No. | Pin4 MCU pin H&5E
J17 1 VCC9 Power input
2 VCC3C3 3.3V
3 GND Ground
4 SCK_SCL CLK/SCL
5 HPS_SPIM1_MISO | MISO
6 HPS_SPIM1_SS SS
7 MOSI_SDA MOSI/SDA
8 GND Ground
9 HPS_I2C1 SDAT SDA
10 VCC3P3 3.3V
11 HPS_I12C1_SCLK SCL
12 GND Ground
13 GND Ground
14 HPS LTC_GPIO Select SPIM1/12C1

# A.1.3 LTC connector

Ein==2

AX B

SPI »5 /X 7 % LTC Connector %V L—T7 3 7§25 L TIT o772,

QN A= A N

Program name

environment detail

shield
media -

RAM

SD #— K& USB AEVMMC)DT A NF 07T A

sdcard

RAM

SD A= FRHDTZ 7 ANV AT LDTANT 0T T h
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=
[

TOPPERS
FPGALCD Adafruit 1.8 TFT | RAM 77747 LCD FXRT AT T T A
{8 L. FPGA (Z arduion connector D% 573 A5
MAC RAM LWLP @ DHCP 7 Z A 7 h.ping 7 A F N A[Ee72 544k
L., 4L 27 U lwip IZ LWIP @ Y — ART
(lwip-2.0.3/cntrib-2.0.1) A3 4B
Flo, BIE Y — AP DX F A EL
USBH RAM USBHARTA NI T T A
ADXL345 RAM ASXL345 £ d 12C i@fF

ZOR—FREMBHLTCHE LEZT N, ART AN

GPIO, SDMMC, SPI, 12C,DMA, USB-OTG

Appendix B DK-DEV-5CSX6N

DK-DEV-5CSX6N BA% % v MEAFEEZ FLH T 5,
(1)Arduino connectors &%
axy HiRL

QY FTu s 5 A

Program name

environment

detail

12C_DEMO

shield

RAM

AN— FIZfTE O LCD/EEPROM % D7 A s 7w 75 I

QSI

RAM

QSPI 7 % K71/ 5 A

ZOR—=FEMHLTHE. TNy 7 LET AL ART AN

12C, QSPI

2CIZALV—TRDOR—F N, TI2T 4T Lo TEBLTAL—TDOT Ny 7% LTUH7RN
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