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775w h74+—2E LT TOPPERS BASE PLATFORMMRV) 2B+ 452 L L 72T,

2 BH#®
KV Ty VAR =aT ML =Ty FAR—REF =0y FAR—=F LRI LY 7 o =775
> h 7 4 — A(TOPPERS BASE PLATFORMRV)) D ftARIZ DWW CREHT %,

BY—7y FAR—F

- HI-FIVE1 SiFive t

* Maix /" — K Sipeed tk
- Longan-nano Sipeed %

3 TOPPERS BASE PLATFORM (RV)f:#%
A#ETlX. TOPPERS BASE PLATFORM (RV)D AR I DWW TCEt# 5,

31 739 bI4—LDE—7Fv
TOPPERS BASE PLATFORM(RYV) % L3 3 S0 7R — NIZ#HiE L7= TOPPERS ASP-1.9.3 77— %/
ECEFTETF AL ARTANE I RAY 2 T IZxHET 5

32 LA THEE

TOPPERS BASE PLATFORM@RV)D/N— K7 =7 RS54 NETENDS 3D LA YiEELEL, 20
FIZAPIB, 9477 VD UF E% -2, FE310-GO00 (Ifthd—f%)72 SoC & kb, RAM fEIA /M & <,
T3 ZIP 3D 7=, o TOPPERS BASE PLATFORM (2RI RV D = 7 OIS0, Lo
L.PDIC ® API /8 ASP-1.9.3 7 — /L Z{#i [l L TV »% TOPPERS BASE PLATFORM(ST) & 1ZIE[F U728,
GDIC X R o =7 X, ZOEEMHEHARETH D, /o, ASP I —F VDb DO7 Ny JHERELSMNZ, BE
WG TR T DX A7 F=F HERIEM L, VAT LT Ay ZTRHICT Ny 7 a~<y Re VTR %
79,

3.2.1 {Z TOPPERS BASE PLATFORM (RV) D##%1#[X % 7~ 7", Base Driver, Standard Driver, GDIC,
Ul RV =THICEY, 77V r—a b LU FOBEENE A RTREIZ 72 5,
SPI
12C Hi-Fivel:Wire(I20):{K 52%4/Maix,longan nano: IE =% i
UART
RTC
WDOG
ADC:longan nano ® 7

SISICISXCIS)

TASK MONITOR | | ul | [ SPI-SDCARD driver |
GDIC river TOPPERS BASE
STDIO Standard Driver PLATFORM(RV)
TOPPERS/ASP Release1.9.3 Basic Driver

‘ HI-Fivel/Maix3!)—X ‘
3.2.1 TOPPERS BASE PLATFORMRV)#1& X

UUFIZ, VA TigEEDOME A R~7,
(Dbasic driver /~— R = 7HARIC LY API N ED D KT A 3E
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(3)GDIC driver TN driver Z i L CTHESR T 248 E DT /3 A driver
(4)TOPPERS BASE PLATFORM THE#({l, L TV 5 API =

PLATFORM(RV) 4 —%y bAR—F | detail XD
Device Basic gpio L
Driver Driver rtc
watch doc
adc
(timer) RTOS D¥kkE
(uart) RTOS |z 53k
Standard spi GLCD/SD card
Driver i2¢ CLCD
adc (longan-nano ™ #)
gdic high driver T AfES
api File stdio FEAE A )
middleware | System
Graphic UI | ui XTFT T T 4T R

HE  Maix VU —ZXHDOF AL 2 KT A T2 7L EE S,

3.3 HRRER
TOPPERS BASE PLATFORMRV)/x Windows10 {2 MSYS2 A4 > A h—/L L, GCC 2> /34 F Y
—AZENRFLTHEZITo TS, V—Aa— RFE2RH L TWH72H, LINEX THRREARETH D,
(1) gec version 8.2(GNU MCU Eclipse: riscv-none-embed 8.2.0-2.1-20190425-1021)
(2) gec version 8.2(newlib-3.0.0.20180831)

4 Device Driver {+#%

N=RT =T AT NA A RT A NI SN TREHE 21T 9 . &K TOPPERS BASE PLATFORM(RV)
TiX, SFEHEDOT NA A RTA NI D, Maix ¥V —XDF A AN— R0 = 7 OERR{HEE
XN Y 7 b =T RTA4 A MHEILER L,

4.1 Basic Driver

411 8=

Basic Driver |3, /"— R 7 = 7 ZHlifl9 2 KK KT A4 RBETH D, HIENIEHE2HHFIETH S
D3, AIHMECHEIRIEEE L, SoC I L > TEDBLEHOFRENMTHONTEY | AN/ API TII/ERRTE 22
WH DML, 72, Basic Driver [XEHEI KLU =707 7V D DHlHIZIT) L0, B FZ AN
DO FABEEE L L CREOH 37— A3\, 12 Basic Driver (Ifthod K A SOMEOH LI T,
Basic Driver (37— F 7 = 7 OEFHEN K E W2, PLATFORM % 5D SoC 2R —T 4 7358
AL BIo AP 0F#EL 72 5,

UART (%, asp #—R NV THEAISITWS, FAMICIZ asp W—FNVD RTANEFEHT D, 250
#% Basic Driver & L Cit#i9 %, # A ~—IZB L Tix, FE310-G000 (% machine timer LFf7272
V), machine timer 2% asp I —F VDV AT LF A ~v—L L THEHALTWDHDT, ¥4 ~—OFHILY
—BE R« a—LZET D,

412 R34 1\—8&
Basic Driver & L CH¥ET D RIA NZUTFTD4-5TH D,
(1) gpio WHIORF AN
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(2) rte U T LB A LI RS A N
(3) wdoc VA vF Ry 7 ZA~—RT7AN
(4) uart SUTNA B —T =2 ZARFTAN
4.1.3GPIO

GPIO 1 ZILHD 1 O %425 RT7 A4 3TH 5, GPIO 1TV VFHEEZANEIFHDICHREL, B
WKL CTF —F 2R ADEITEZ AL LICED AN Y v 7 L OF — 7 A3 51T 5 MERE & FF
o, BERERICIZHEMTH LN, BT A v, R—ADOBEERTE. HIE— FRE. EHAL O IGE%,
MHHEIZEI L T SoC OREFHZ LY, EHHENETHLELTH Y | EEN 2L TIRZED 2 &N EEL
AN

FE310-G000 Tl GPIO R— MIV&EHDTE UV FHFHIT, 0H 31 EFTD 32 ThD, GPIO v
ZIPHOE L E LTHREL TS EDORHY (T XTOE % GPIO & L THEMTE 5005 TIEARW,

4.1.3.1 T—43 {4k
GPIO oM LIcH WA T — % EfERICO>WTRE#E# T 5, GPIO o##{biziz® 4.1.3.1 @
GPIO Init_t B & AT+ %,

% | HH i HERE
1 mode uint32_t XNROEL T A L OREE—R
2 pull uint32_t 77 Pull-Up/Pull-Down #% &
3 | otype uint32_t H 71 % A 7 Push-Pull 5% i€ D & 5% i I HE
4 oxXor uint32_t H 71 XOR & 7E
5 | iof uint32_t I0OF #&4R
# 4.1.3.1 GPIO_Init_t !
@O  mode
FT— RIETH A D GPIO F— RE2RET D
ER% iE NE
GPIO_MODE_INPUT 0x00000000 GPIO AJJE— F
GPIO_MODE_IT FALLING 0x10010000 GPIO A1 7 —1V v J =y VEIAL
GPIO_MODE_IT RISING 0x10110000 GPIO AN TFA v Ty VEIAK
GPIO_MODE_IT RISING_FALLING 0x10210000 GPIO AJjifj— v VE[A R
GPIO_MODE_LEVEL_LOW 0x10000000 GPIO AJ) LOW L~ LE[A
GPIO_MODE_LEVEL_HIGH 0x10100000 GPIO A7) HIGH L~ LVE[A A
GPIO_MODE_OUTPUT 0x00000001 GPIO K /)=— F
# 4.1.3.2 mode % EMH
@ pull
pull iX GPIO HiJJE%7E,
ER% E NE
GPIO_NOPULL 0x00000000 TINT v TR
GPIO_PULLUP 0x00000001 TNT v TH
# 4.1.3.3 pull & EMHE
@ otype
TINT > T BA T DI E ] BE
ER% fiE WA
GPIO_OTYPE_PP 0x00000000 TNT T EAT

7 4.1.3.4 otype 7% E1MH
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@ oxor
H 7 —% % XOR T 50 & DX E
ETE filf A
GPIO_OUTPUT_NORMAL 0x00000000 HHTF—2 22D EERTE
GPIO_OUTPUT _XOR 0x00000001 715 —4# % XOR L C&RE
# 4.1.3.5 oxor & EfE
® iof
IOF ZfE M 270, B0 OKE
3% il A
GPIO_NOIOF 0x00000000 IOF ZfEH L72uy o v 7 Rl
GPIO_IOFO 0x00000001 I0F0 =3 5
GPIO_IOF1 0x00000002 IOF1 =35
7 4.1.3.6 iof 2T fH
4132 41V —T x4 RHk
GPIO # MR ET D KT A N A LI T ITRT,
B4 il 513 Hne ik
gpio_setup void uint32_t base base 7 KL Z & pin H 5 CTHIE | 7V ¥ 1 —
GPIO_Init_t *init | S 7=AR— h&2HEULT S, DO ET
uint32_t pin NA AV
D ) ] Ak D
Uabbdhbd

# 4.1.3.6 GPIO

e B

4133 J8—Fy¥—
AR 72 GPIO O iR ED 7 a—F v — M &2 LLFICRT,

GPIO setup

l

gpio_setup

Gi?;’fggéggq %,debound,data@%&bi

5| ELTGPIOERTET DT
—R (GPIOR—FEELELE

DFEUHIL

B) EMHAET—4(GPIO Init t
ADRALVERET S

4.1.3.3.1 GPIO ®ZE 7 2 —F ¥ — b

4.1.4RTC

RTC(Real-time clock)|XFfZ Z#EF+ 25— R =7 TdH b, HI-FIVE1 R— FTCIZRTC HD 7 7 >
TIIEEINTWEIN, R T v ANy T VITEEINTWRWEZOEREE ST LRI By
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&S, RTC IFFFAEBLSNC T T — MERENRH Y . 77— ML ZRET D LEARIZLY, T 7
— MEFIZZITIRD Z L TE D,

4.1.4.1 T—3 Lk
RTC TIZ UNIX T SN TV B FRZVEHEE R tm & A L CTHAIT — 2 000V R 24725 K9
12K 4.2.6.1.1 & U THEERA ZE X 72 tm2 HERZ ERT D, 2 OMERIT tm SR L RE L T
HENTHELL T —HXDOZIFELEZITZ D,
RTC ©7 7 — LAEHEFREHIZEIAHZN L D a— Ny 7 B = HET 5,

&5 | HE it e
1 | tm_sec int #(0~59)
2 | tm_min int 45(1~60)
3 | tm_hour int FF(0~23)
4 tm_mday int HoHoHR
5 tm_mon int H
6 | tm_year int (1970 % 0 & L7440
7 | tm_wday int W H
8 tm_yday int FEoHoH
9 tm_isdst int HER : o LN oA

#4.1.4.1.1 tm?2 KA

4.1.4.2 A8 —J x4 A8
RTC #&ET D N7 A NFEEELL FIZRT,
BI% 4 i) 5% B HE ik
rtc_init void intptr_exinf RTC OFIHULEZIT 5, BIEICEMHZ L
rtc_set_time ER struct tm2 *pt A Ety 5
rtc_get_time ER struct tm2 *pt el A2 B0 4
rtc_setalarm ER struct tm2 *ptm VAl N A N S
void *func
rtc_handler void void AL N KT

% 4.1.4.2.1 RTC 3T %K

4.1.4.3 BREFIAE

FILIE rte_init BA% A HWTIT 9, ATT INI Z6H U TRENTZAD L o5 EHE LN, 2

DOBIENTERRIT 2, FEHIZLL O FNEICHE D,

D rtc_set_time
KR DR EZAT 9o tm2 HEERPICEREITHEHT D5 DIZLL T O 6 DOHEE T O H IXE KA FF

72720,

(1) tm_year
(2) tm_mon
(3) tm_mday
(4) tm_hour
(5) tm_min

(6) tm_sec

rtc_get_time

WP 2 B0 4, tm2 MEERTICEERICRE SN HAEHBIZLLFO 7 SOHHE TH 5,
O E b X E L 72V A 13 mktime B A W TREZT O LERH D,

(1) tm_year
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(2) tm_mon
(3) tm_mday
(4) tm_wday
(5) tm_hour
(6) tm_min
(7) tm_sec

® rtc_setalarm
ptm OFEEZ| & BEREZ O L 24TV, ptm OFFZNZE LT25A . EEARNEA L a— Ny 7 B
NGNS ES T A

4.1. 5WATCH DOG
WATCH DOG [ZT AT MMZEERRAE LGS, VY NETHO>EETH D, VA7 AL WATCH
DOG TIMER #iEZ# L, — B TH¥ A ~—D IVt y b &1TH Z LI12X Y WATCH DOG |2 EFEIE%
BT 5,

4.15.1 T—A3 Tk
WATCH DOG (A — FEEICL VBN TX D, RIANUF IR — FEEE RO THIEEZIT S,

#%5 | HH i B AE

1 WDOG1_PORTID 1 Watch Dog AR — k 0 Z/~"7

% 4.1.5.1.1 WATCH DOG *~— r &=

4.15.2 A8 —J x4 ALk
WATCH DOG %42 KT A ASE#IILL F D@ Y Th b, wdog init TT 4 v T Ky 7 4 A ~—
REELSE. Ve y NMEILT 2 2 S IXTE AR,

B¥4 g 513k HERE ik
wdog_init ER ID portid FgER— b ID ® WATCH DOG <
uint16_t wdogtime U7 I VAR5
wdogtime |Z4 A A7 U MEERI TR
HALTH D
wdog_deinit ER ID portid EIEART (BWE 720720
wdog_reset ER ID portid A<—DV &y NEITH

# 4.1.5.2.1 WATCH DOG R A /B

4.1.6 UART
UART HIOT /34 A K54 T asp B —F A TEEFOT A A RTA NEHA LTS, 22
TRk L7,

4.2 Standard Driver
AL =R RTANTIERER—F (= R) OEHEICEY, RTIARNAPINT 777 hAZ
H—RERSTWD RTANEET, AL, NV 7 =7 VOEETIEREIL SN KT A4 N APL UL EORE
BREFOLONEL, N— RN =T ZHRKBICFIHAT 2 DIIEREA v ¥ —7 = A AT THREZAT 5 M5
Db,
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421 =
BASE PLATFORM RV)& LT, AZ U H—RKRFITARELEOE, LT SPIRY 7 = F )L DH
ThD, 2CIXZGPIO 2 L7=Y 7 by =T RIANRTHD, BIRIT SDA OF — X ZGHENREZE
IRIZDEEDOHRAREE o> TN 5D,
@O SPI
@ 12C

AL E—= R RFTA NI EARIAR—FID ZHEL T FI7 2R LAY T2 TR 7
= 7Vl DM A LD,

4.2.2 SPI

SPLiZ U TN XY T 2T/ f 2 H—T x4 ADKET, 12C ERERIZRY 7 = TV OBIE RS
TH D, 12C NEH T 400kbps TH D DI SPI X 1Mbps 705 20Mbps F CTHEiREAE A AIRETH
%, RFEHETIZ8 2D FIFO 7 L— L& flio7=328E L L=, SS(Slave Select & 721 CS) DX EIZ O
TIZAUTO E— K&, AUTO A 7F— RN EARETH D, Arduino =7 # A#HIZIL, AUTO #
7E— REHESET 5, SPI (T4 RKDEFEFTHEIEEITH, AL—7 S 55451, SS(Slave Select)
Z LOW [Z LT AL —T R L THRIEEITHY, D=, SSEFIFAL—TOHETHNELRD, F
7=, PG mEIEERIEL MISO & MOSI (X[FEIFFICT —ZB(E T 5 DT, [RKRHIT — X WP THOI A &
Db,

@O SCLK 7 ay IG5

@ MISO AL —TNHDT —Z{F5

@ MOSI T AL INEDT —H G

@ SS AL —T DLV r MEE
SCLK SCLK
MOSI MOSI
SPI MASTER MISO < miso SPISLAVEI
SS1 SS1
SS2
» SCLK
MOSI
Miso SPI SLAVE2
» SS2

% 4.2.2.1 SPI #§:1¥
SPI g1, 7y 7@ (ELA), 7avy 7 Il TH2T7—FREFA I TICED 4oDF—

O ®—FO0 : E/UVR JifxT v F, Hie 7 b

@ EF—F1:1ELA, #ifgES7 b, #

® T—KF2:HA/9VA Hif&T vF. HiET 7 b

@ E—F3 : BULA, HifRY T b BET YT

42321 7oL b R T— RO DEEX A 2 2 7 0T,

SS

ey W W W W W W W
o0 LN LN fe )
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X 4.2.2.2 F—

4221 T—a%

SPI R A NZFHHELAORE LT, 42211 DO SPI 27 4 Fal—g 8L,
LT 4.2.2.1.2 ® SPI "> KT RIZHi>,

KO, IE/VUVA HifgT v T

Bims 7 bDZA I T

=
[

TOPPERS

AR

%% | HH il HEhE
1 Direction uint32_t SPI #5167 — & FH]
2 | DataSize uint32_t SPI #5157 — & A X
3 | CLKPolarity uint32_t SPI 453157 v~ 7 Otk
4 | CLKPhase uint32_t SPI 7 v 7 f\i 4B
5 | CSMode uint32_t SPI CS %X EE— NiXiE
6 Protocol uint32_t SPI & k2 /)Li&%E
7 CSDelay uint32_t SPI CS to SCK delay
8 SCKDelay uint32_t SPI SCK to CS delay
9 | MinScInActTime uint32_t SPI Minimun CS Inactive time
10 | MaxifTime uint32_t SPI Maximum Interface Delay
11 | Prescaler uint32_t SPI 7 v v 7 57 )EER
12 | SignBit uint32_t SPI MSB/LSB Eﬁ/ﬁ?
13 | semid int HEEHAE~7+1ID (0 TE~74721L)
14 | smlock int PEfIE 2~ 7 4 TD(0 "CHEMLHIE 72 L)

#42211SPI=> 7 4 X2l —3> g%

semld e~ 7 3+ EROE~T7 &=, Bu Th

NER L, ZOB< 7 41 TEA

AL BT A N OIR

AT D720, RER LOLEA, BEEBENRAET D, smlock X, R7 A 7 SOPEMLHIHENIZAE

'?"5“12777]‘%7%?57@76 € O E CHEEIEZ2 L & 72 D,
&5 | HH i HEHE

1 base uint32_t SPI XR—Z7 KL A

2 | Init SPI_Init_t SPIla 7 4FXal— a8

3

4 | pTxBuffPtr uint8_t * EEF — FEBA~DORA o H

5 | TxXferSize uint16_t BREFY A X

6 TxXferCount uint16_t FEELY A X

7 pRxBuffPtr uint8 t * FAET — AR A~DRA &

8 | RxXferSize uint16_t ZARERY A X

9 RxXferCount uint16_t ZAEE AT A X

10 | xmode uint32_t fREE— R

11 | xfercallback void BRI TIRFa— Ny 7 B

(*)(SPI_Handle_t *)
12 | status volatile uint32_t EEH DMA N KT
13 | ErrorCode volatile uint32_t SPI =7 —=a—FR

#*4.2.2.1.2SPI > KT

@ Direction

SPIL {5 7 [As% E DT — P,

TE %

i A

SPI_DIRECTION_2LINES

0x00000000

274 F—FR

SPI_DIRECTION_1LINE

SPI_FMT_DIR_TX

HAAmE—F

# 4.2.2.1.3 Direction %

EfE
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@ DataSize

SPIO7 L—2HDEy M A XEEET D,

@ CLKPolarity

SPI §5ik7 v v 7 Wi E R,

TOPPERS

T filf A
SPI_POLARITY_LOW 0x00000000 i LOW
SPI_POLARITY_ _HIGH SPI_CLK_POL itk HIGH

# 4.2.2.1.4 CLKPolarity i E M
@ CLKPhase
SPI #x157 v v 7 (\ifHEFR,

TE il A
SPI_PHASE_1EDGE 0x00000000 HifxZ v F
SPI_PHASE 2EDGE SPI CLK_PHA H’itxo v F

# 4.2.2.1.5 CLKPhase % &1H

® CSMode
SPI ® CSREE— REHRTET D,
T il A
SPI_ CSM_AUTO SPI_CSMODE_AUTO CS B @hill4

SPI_CSM_HOLD

SPI_CSMODE_HOLD

CS #hR—/VFT 5%

SPI_CSM_OFF

SPI_CSMODE_OFF

CS il 24772\

#* 4.2.2.1.6 XferMode % EfH

® Protocol
AR SPLIZZ U v RERENARE/R =7 0 3 )L ERET D,

TE % i N
SPI_PROTOCOL_4LINES SPI_PROTO_Q 4 T A HRE
SPI_PROTOCOL_2LINES SPI_PROTO_D 2 T A Rk
SPI_PROTOCOL_1LINE SPI_PROTO_S 17 A iRk

% 4.2.2.1.7 Protocol % EfE

@ CSDelay
AUTO — R4S, CS/H SCLK FTOF L4272y 7 THETH, LIJiZ0ons 255
* T,

SCKDelay
AUTO £— FDAE SCLK 26 CS A7 ETT L a2/ a7 TRET H, L UiE 0005 255
¥ T,

® MinScInActTime
AUTO £— FDHE, CS A 705 CS AU £ TOR/NEIEY 0 v 7 BRET D, LorViE 0 »n
5 255 £ C,

MaxifTime
AUTO E— RUSNDBRET, CS 247 Lo BaED 2007 L— A OBRIEY v v 7 &k
ETH, L0 5 255 £,

@ Prescaler
SCLK DJEE A v AT L7 vy 7 O4EARE THET D,
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@ SignBit
SPI 5 — % MSB/LSB &% & fE.,
EF il A
SPI_DATA_MSB SPI_FMT_ENDIAN_MSB | #zt5 — % MSB
SPI_DATA_LSB SPI_FMT_ENDIAN_LSB | #x%5 — % LSB

7% 4.2.2.1.8 SignBit & EE

4222 43— x4 ALtk
AUTO &— FF 704, SPI ZHli#l4 25 K7 A4 ~BEAEIILL Fo@EY Th b, SS OiElL. GPIO
Zefifi > THIGREIGE L 72 1 UL 72 & 72, TOPPERS BASE PLATFORM(ST) ™ SPI #& &%, AUTO E—
KRt7720T, SPLAOY LT ar 5 A, ZOBEIT/->TWD,

B4 i ElES A ik
spi_init SPI_Handle_t* | ID portid FRER—=FID D SPINY 7 =T )L
SPI_Init_t *spii EOHUE L, N BT ~DRA 4
iR
spi_deinit ER SPI_Handle_t* hspi SPI Z #Afi FRREIC RS
spi_reset ER SPI_Handle_t* hspi SPI1ZV+ty h4 5
spi_transmit ER SPI_Handle_t* hspi SPI =5 21T 9, Bk T T
uint32_t slave_select NTEL LD,
uint8_t *tx_buf
uint32_t len
spi_receive ER SPI_Handle_t* hspi SPI A5 %#1T 9, B T £ CTR%K
uint32_t slave_select NTEEL LD,
uint8 t *rx_buf
uint32_t len
spi_transrecv ER SPI_Handle_t* hspi SPI A E 51T 9, BAEK T £ T
uint32_t slave_select BNTELERD,
uint8_t *tx_buf
uint8_t *rx_buf
uint32_t len
spi_isr void intptr_t exinf SPI A& — b X )L—F o

# 4.2.2.2.1 SPI K7 A ¥

4223 Z20—Fx¥—F

SPI RZ7AN%, FIFO IZX2BEEZHEET DL HICHFFLTWET, SPI OFHIEXEIL. spi_init
BBARBEL THRR— FEE VMR ELT-a Ly 7 X2l —a UEEERORS V22 EE L E
R

NRY T 2T WVEZEDR, EFEOH, EZENRH Y, TNETNOEEEEEZHE L C\WET, itk
FHITEBEBEANTIThiLE T, ERIXIFE A EDOE ., spi_transsrev TT X TORELITZET, ¥
KO TRLZIT 9 6, spi_wait B A MO IEREEN TR TRLA2ITVWET, SPI N RTIAOD
ErrorCode I35 4.2.2.3.1 O L 5 ITHIEIHFICHE LT T — %M+ D,

EF i A
SPI_ERROR_NONE 0x00000000 77— L
SPI_ERROR_TIMEOUT 0x00000020 AT = NEFESIA LT U R

% 4.2.2.3.1 ErrorCode DINE

4.2.2.3.1 12 SPI o7 o —F v — b2 idd# i L£9, SPI EiAL, @G L PRI~ 7 &
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TOPPERS
DFEHY APL Z2 FIW TR 2,

SPIFN &1L

E-ZEELBLL

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%%

DRERE i 7Y

E-RELHEL

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

®T

X 4.2.2.3.1 SPI¥#fk~7 v —F v—h

4 4.2.2.3.2 12 SPI DEZEOT7n—F vy — b ziddlil LE T, BERORA L —TOXNEZAT 5561,
SS OEREEITORITNIE R B2, BEZEONELL, EEDOHDBESCZIEOHDBETHH-TH,
spi_tranrecv B CULELZRHATE 5, BHEOALDBECIOMEHEMA LGS, ET—% L LT
0xFF NZE a3, ZEOHOBETCZOMMRERH LSS, #ET—% L LT O0xFF 237 17
LI ZeThsb,

EZEOLE, BEEFM L TZET -2 PZEHEKRICE Yy bShvd, BEHFBITEEBNTITY., K
DENE_OKUAMIT T =N EL T D, =T —D7FEMIX SPI /N> KT @ errorcode (2t~ h X5,
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& RS MR E AT
LICHERLEET
—F&tyk

|

spi_transrecvE £1 [ = gz
_|~ L a.

JE—METIS—HIE

_OKLLS
IS—H&T

[ 4.2.2.3.2 SPI 5557 o —F v — |

4.2.312C

12C (7 A «- 277 « —) [FELEE OWEHICT 4V » 7 A0 BFE LT AR# 72> U 7 V3
Thd, AAR— NN~ AZ, AOBRINAL—T L0 AL —T7 RLAZX—|IT—X Dk
ZAEEAT O, FEAWBIEHE L 100kbit/sec DiEH E— K& 10kbit/sec DIKHEE— F13H 573, FEAR
PLb, F203 BAL TFOFEE CRIEEZITHOHA DLV, AL—T 7 FLRAIT@FEILT7TE Y b THDHI,
WREELT1IOE Y POAL—T 7 RLALBEREL 7o TV D,

I2C X SCL (7 rv7) & SDA (F—%) O2 o0 TEEFRITH . BN EESAHEITZ0
2O0MEIET LR LD, ~AXMNFITHIEMEZ R > Tk EAD 7 v v 7 SCL 1T~ AR
RET D, HL, AL —T7HITRHROLBRERGAEIL, AL —7] SCL{E5 % Low IZ¥% & L TR HIKHEE
EVED, BREEITHIHEE. BEANI oy 7 1 28bE T SDA LT —4E542RE5, KOS E
v N B CTEMN SDA % Low IZ L7235 AIXACK &7, HHOE E2BIENACK £72b, AL—7
7 KL A Tbit O—#kH) 72T — X lirik %X 4.2.3.1 IZRT,

A= 7 RUAD7bitOEEDILZ0 I Fr—b

SCL 1-7 8 9 1-7 8 9 L /

MSB(R.L{IEyH) LSB(&FHEyh)
SDA‘\ / D7-D1 X DO >\ / \ D7-D1 >< Do >\ /

—\ Y—I _ \ v — —
Start Condition Slave Address Write (0) ACK Write Data ACK Stop Condition

X7R : YA & ATl

X 4.2.3.1 AL —77 KL A 7bit DT — X #ixik

4231 T—a L8
12C RIANGFHHEYELAORIE LT, 2423110 12C 27 4 FXal—a e N Rk
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LT# 4.2.3.1.2 ® 12C ~> RIRIZ >, SoC IT

—~g—
E

TOPPERS

7 MEEITTEEL TWDS, SDA DT —FX ATINREDTZ0, EEOLEIT[REL 7o > T 5,

12C HD IP 137202, K KT A4 3% GPIO @

#% | HH i B RE

1 smlock int

P &~ 7 4+ ID0 CTHEAh il 72 L)

#4.231112C=a2> 7 4 Fal—3 g 8

A RZA3F SCL & SDA I

GPIO {5 E L CY 7 b = 7T I2C $fH AT 93X E & 72> T

DIz, aryZaXalb—rva AL vy JHIEIEZIT O B~ 7 A USAAOREILRV, smlock X, N
FTANOHMHEFN AT 2t~ 7+ B 5 EIEET D, BrORE CHMEER L L7225,

&5 | HE Al Bt

1 base uint32_t I2C XR—R27 KL &

2 | Init 12C_Init_t 2Car7 4Fal— g A

3 portid uint32_t I2C ~A— K~ ID

4 | clkCount uint32_t F RPN DY v v B IER

5 | sclpin uint16_t SCLo Y &S

6 | sdapin uint16_t SDA O v &K=

7 | gpiopull uint32_t GPIO ® PULLUP &% & 17 I
8 | gpioiofl uint32_t GPIO @ IOF % & 17 s

9 | sdaoe uint32_t BAED SDA DT 4 L7 v a ViRE
10 | ErrorCode volatile [2C =7 —a— K= 7 —IIREI N

uint32_t

#%4.2.3.1.212C v R T8

4232 A3 —J A R4k
12C Z T2 K5 A ABIIILL FOiEY Th 5,

EEgd i 5%

B AE

i

12¢_1nit I12C_Handler* | ID portid

I2C_Init_t *ii2¢c

EBER—FIDDOI2C Y 7T )L
EOHUEL L, N RTA~DERA L F
g

12¢_deinit ER I12C_Handler* hi2c

12C = RFEHRAEICRT

I12C_Handler* hi2c
uintl6_t DevAddr
uintl6_t MemAddr
uint16_t MemAddSize
uint8_t *pData
uintl6_t Size

12¢c_memwrite ER

v AR —F— RKDT —H %K{F,
MemAddSize #FPuizct+s5L7 R
L AREZITDRN

I12C_Handler* hi2¢
uint16_t DevAddr
uintl6_t MemAddr
uintl6_t MemAddSize
uint8_t *pData
uintl6_t Size

12¢_memread ER

VAL —F— DT — X Z1F,
MemAddSize # ¥ alcd+ 5L 7 K
L ARRE ZATHO N

# 4.2.3.2.112C K7 A Bk

4233 7B—Fv—+
12C DOABE X

. 12c_init AR E L CRHER— FES LR EL-ay 7 X2 b —va v

WIERDORA  Z2tGE LET, RFETIIAIEEDOHLDORILL o TWET, BARIZ, ZOF

FANTIEIZ AT ETT = DEXEEITVET, £, AF—
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=TI TR L ETOT, T —2 28T 2HAZNET 2LEIH Y A,

4.2.33.1 Wb 7 —F ¥ — F &7 LE T, 12c_init TG L7Z I12C N> RT~DRA 2%
Pz, 12C OFIEAICER T 5,

12C##1E

o lme =) BIRE T — 5120 I t1£/ A

L Ci2c_initZz MU

LNAVRSIADRA
LSEIET B

SNITAE—Eh 5= BEE
W EICHERLDET—2%H
EID

4.2.3.3.1 P 7 o —F ¥ —

42332 ZF AL DT —HEEOTn—F v — | 42333 I%EFEOT7r—F ¥y —FaRLE
T, EER BT 12c_memwrite, =572 51X 12c_memread B A FEFONEIZHEE A XD EZEHMT
2 FET, EZEORKRI. BHORY MR CTEET, E.OKUANDREVEOLEET —E 217> T
L&V, XY 72T ZiE, 7—%7 RLA%ZFS54H0 (EEPROM X° RTC 72 &) B’H V., £%F
DEE, T—HT FLAOREEITHOLERH Y £9, ZOHA, MemAddr TT—H7 KL A,
MemAddSize T7—%7 FLADNAA M A ZZfFELE T, 7T — 47 FLADREZITORWGEIR,
MemAddrSize ¥ nr LT, #2ERAKEAMHFRHLET,

202D 7 = VT SET-WIEAIT 518 E LTI2C Y RTA~DKRA v X % HRE L Ti2c_deinit
BB AFOMEIE, Y 72Ty RIZIIRERIRBIZR Y £9, ErrorCode 17 7Y 7 — 3
O7ary 7 AEBRAICEBEEZHELTCRY, =7 —a— NI EINEEA,

e i A
I2C_ERROR_NONE 0x00000000 77— L

% 4.2.3.3.1 ErrorCode DINE

EIET—2%EAEY BET—AEATYLICRAET
FICHE 3

¢ L

AL—TF7RLRET—44EE

i2c_memwrite B8 %1 ADRAVBESA X HER
ISTTF—4%E SIET—2T7RLRZHRELT
BE#Ha—IL

JE—UBETIS—HIE

_OKLLA
IS—H&T
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X 4.2.3.3212C XfEF7 2 —F ¥ — b

12CZ{E

RIET—HEAEY RET—SMEEEATI LICA
EIcRER B9%

l

AL—TFRLRET A

i2c_memread B %4(< ANDRAVBEF AR BT
TT—43%2(E SIETF—AT7RLRERELT
E%a—IL

JE—UETIS—HIE

_OKLLAH
IS—&T

X 4.2.3.3.312C %7 nvn—Fx— |

5 RRYE=AR
RECIE, A MR Z DX 27 E= X OHAREICE L CadiT 5,
51 M=

BATF=ZRTIEAT FTEEL, TR ITHOa< REHWTT I v N7 4 — AEOMEBERETLC

TARNEITY, TRy a<wy RIEREICE Y a~ 2 RBINAETH D, 2L T T r— g
YTCH, TV a AT RNy T avw s REEBNTAZENTED, FATE=XO AN IR
AHINTH L TIT S, T 7 /0 b OREHEAH 1T FMP 7 —FR/UICTEESNLTNWE LU TILT A R
THDHN, AU Y EZIZLD | telnet DEFKREEICYI Y BEZ N A[RETH D,

52 EBEAHAN

HATE=H DN INTEEAN N LTITH, AL FILE &2 EEL L, AJ, i/, =
F7—0D 32D FILE ~OKRA U ZE L TFTOLMTERT HI & THEHAT S,

@ stdin

@ stdout

@ stderr
FILE #1133 5.2.1 Ok & 72 5, FILE X fread <° fwrite T7 7 A /WIZT 7 B AT HEED/NV R
ZELTHEHEND,

F5 | HH ol HhE
1 _flags int TZrANEBTST
2 _file int Ty ANE G
3 _func_in int 1byte AJ12— v 7 ¥
4 | func ins int n bytes AJja—o3w 7 B%
5 _func_out void 1byte 1= — o3y 7 B%L
6 | _func_outs int n bytes 1 /13— /3w 7 B35
7 _func_flush int T—HRTT v aa—Ny 7R
8 _dev void * TS ZAEERADRA o H
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# 5.2.1 FILE #!
AT, UTOREKE Y HR— 35,

¥4 Al 5% BEHE %

fgetc int FILE *fp 7 7 AIDE 1byte wtAiA

fgets int char *c 7 7 A VIS ICFHNGE AR IA T
FILE *fp

fputc int intc 7 7 A W 1byte EXIAA
FILE *fp

fputs int const char *str T 7 A M SR E & AL
FILE *

putchar int intc 1byte & XA A4

puts int const char *str LT AR I EFE E AR

printf int const char const Y S)~D 7 ) o b MERITEAE

2

sprintf int char *c Ny Ty ~T Yk fERITEHAE
const char const e

scanf int const char const TEEANTIND AF ¥ R EH

L

sscanf int char *c AXxxy LNy T 7ilky b AR EH
const char const =g

fflush int FILE *fp Tr7ANDT T a

fread size t | void *buf T 7 A NI T —H Fi A FERIT num
size_t len H
size_t num
FILE *fp

fwrite size_t | const void *buf T 7 A I~NT— R EXAL FERIX num
size t len =g
size_t num
FILE *fp

fprintf int FILE *fp Ty ANSNT YR A FILEAE
const char *const e

pute int int ¢ fpute & [FEE
FILE *fp

getchar int FEAEN )75 1byte @t ik #x

getc int FILE *fp fgetc & [AlEE

# 5.2.2 HAR— F LTV DEEHEA ) BE%L
53 EETNyFavUR

52 R= L, EEOT Sy Ay KELCUFOavwy REYR— 195, 4 A7 E=4DF
Ny ravr KEE1 B72Y), H202-0avy FCHIEEEET W% L5, £/, avy

RERTETHHE. OO 1 LT LUBEEAKARETH D, B4 TRI—Da~<y RRH5%54, 0D
WZT 4 ANy T T Havwr RPBIREND,
Elavwr R | g2avr R 5%k HERE
DISPLAY BYTE start address[hex] NA REALTAEY DUMP 9 5%
HALF start address[hex] 23 hNENTAEY DUMP 4%
WORD start address[hex] 434 FHEALITAEY DUMP 5%
TASK - AT DREERRT D
REGISTER CPU LV RAXONEEHRRT D
SET BYTE set address[hex] NA NHEALT, AFEVAREZEFET D
HALF set address[hex] 24 NHNLT, AEVNEEELET D
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WORD set address[hex] 434 NHEALT, A VHAREEET S
COMMAND | mode[1 or 2] T 74V k2, 1 DHEERD 1 LF DI
SERIAL portno BEEAH IO ) T AR— NEFEER
TASK taskid TASK 22~ ROXNGEH AT ZfRET 5
TASK ACTIVATE | - 4 2 7 OfE#EER (act_tsk)
TERMINATE | - B A H & T4 5 (ter_tsk)
SUSPEND - Z A7 OFFHER(sus_tsk)
RESUME - Z A7 OFFH B (rsm_tsk)
RELEASE - 5 2 7 DFFBEER (rel_wai)
WAKEUP - # A7 DR (wup_tsk)
PRIORITY priority B AT DEBSEERITT 5
LOG MODE [logmask][lowmask] syslog DFRE— REZEET 5
TASK [timel] A A7 DFATIRRER R (FE E 03 240 B)
PORT [nol[logno][portaddress] | &x— ~7 7 &2 7
HELP Argl avy R~

#£ 531 BT Ny FTa<w RN

54 TNvFTavy Fihik
HATFE=HRE, a~v REPET 222, o~y ROPERIZE 1 (W7 FY) o~ NHEAT
TEMEhb,

5.4.1 T7—% -k
g RIBINMZIZ 2 DO 24 %5, COMMAND_INFO B35 2 o~ ROFREEITUV.
COMMAND _LINK %%, #%® COMMAND INFO M % F L CEEENT IV 2EET S,
COMMAND_LINK # @ penext 17 Ny Za<r Fo U vy 27 AT 5., 200,
COMMAND_LINK |3l & DR THER L2 TS 57w,

FH5 | HHE i Hae
1 command const char * F2avwr N4
2 func int_t (*)0 F2avy FBEEA~DRA &

# 5.4.1.1 COMMAND _INFO %!

&5 | HHH 7 e
1 pcnext COMMAND_LINK * | COMMAND _LINK ®F =— > H
2 num_command | int HEoavwr RO
3 command const char * F1 (H7raV) a<wr R4
4 | func int_t (*)0 J 73V a~vr ROFATREH (@ IE NULL)
5 | help const char * H73YDHELP A vt—
6 pcinfo COMMAND_INFO * | COMMAND INFO OEH|~DHRA X

#* 5.4.1.2 COMMAND_LINK %

5424 03— A4 R{t#
FNy Za<wy ROEME., COMMAND LINK OA > A K v A~DRA A ZB B O =
— LI TTIBIMEN %,

(ikgd A 5% B RE {liked

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

% 5.4.2.1 Ty Fawr FBINER

6 APIE
APLJEIZT 7V &r—3 5 Aokt U CHEMER Aa A o B — 7 = A AE T 2B CTh 5, ~OBIE A A— F
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U =7 RTOS OIS E SN, —BOA v =T oA ZAZRMI 5 LI12k, 77V =2

VEINBICER T D Z N TE D, £72. CSEOHKL POSIX @ L 5 IR 7 AP 2L
X, LINUX 2D A4 —7" 2 ) —ADTA 7 F7 ) ZREETHEHATHZ ENTE S,

6.1 M=
TOPPERS BASE PLATFORM TH AR — b4 5 A ML —UHRETHETT 27 7 A L AT L&A D
AT O BRI 2 5D APT IZHOWCEHA AT 9,
FE310-G000 8855 Clx, A AIEEZe RAM A AR/ NS T 7 A VT AT MIEIWEL 720,

6.2 T77AIIVARTL
77 A AT AT TOPPERS BASE PLATFORM T#ft4 2 A ML —UETH D, 77 A1
2T MIUTD3ODEY 2a— )L THERINS,
O Z7ANTATTY
SO T s A NVEAKEYR—NTDHTA4 T T
@ ARL—VUT NS ATR—Vx—
AR —UF RS ZADEREY 20—
@ FATFs
M HEABERE L, 7V —Y7 b7 & LTABRENTWS, FAT fHERHERO 0 — B L7
7 A IV AT I
TOPPERS BASE PLATFORM 77U r—> a3 > "— R =T #R<E5E2fE L T b,

7I)r—ay

CEREEEI7AILEH
STDIOA Y A—DJTA X
T7ANS4T3UD
FATFsT774 JLEA%k
FATFs®
FATFsFSA /N
SDMT /A1 RARS A/ \BE g E

AL —SF N R R— S {& (StorgaeDeviceFunc_t)

(SDM)®@

SDMT /31 RARS A/ B #HEE
{& (StorgaeDeviceFunc_t)

MCIER |

usB GDIC

SDMMGC MIDDLE
N2 A GDIC -— SDMMC/SPI/USBZ KRS 4/3

OTG

X 6.2.1 77 AN AT LD LA THEE

6.2177A4INS4T35)
T ANTAT T VIFEEANNIBEICAEDLE T, £ 6.2.1.1 BHEE#R#IET L, W HIXCERE LD
77 AN E T 7 A VEHRD POSIX (LA TH D28, LA FOBEICHE > TREEORIREZ1T-72,
- CEBIEEDO L O (C89,099)
- POSIX.1-2001 TXL< bbb o
- LINUX EA CTh A2, @EEHICKLERED
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R4 il 5% e ik
open int const char *pathname Tr7ANDE—T 2 TrANT | =T —K-1 &K
int flags q AT Y TR KT £l
close int int fd TrANLDIa—R B0, K1
fstat int int fd 77 ANVOREEZRY HY B | -1 T2 T —
struct stat *buf HLY A X&IKT
Iseek off t int fd T ANDRAEZMEZHRE | -1 TT—
off_t offset 5,
int whence
read long int fd T ANNET — X EHAHHT, | 0 T, -1 T
void *buf Tt LA R & T, T7—
long count
write long int fd TrAMIT —F eEZA E | -1 T=T—
const void *buf TIALY A X HKT,
long count
mmap void * void *start T7ANEAEY RIZTREETSD | —#7 7 AL
size_t length AT ADIY IR
int prot — k
int flags
int fd
off t offset
mumap int void *start mmap DFEER
size_t length
fopen FILE* const char *name T ANF—T
const char *attr
fclose int FILE *fp Ty ANTa—R
fseek int FILE *fp 77 AN DR EEALEZ R E
long offset 43
int whence
stat int const char *name 77 A IVOIREDOEHE L B0, K1
struct stat *buf
Istat int const char *name T A IVOIREORH L R0, RHL-1
struct stat *buf
access int const char *name 77 A JVOIREEDEUH L REhEE 0, F D
int mode flix-1
mkdir int const char *name T 4 V7 b OVERL R 0, D
mode_t mode fix-1
rmdir int const char *name T 4 V7 MY OHIER EIEE 0, D
fix-1
chmod int const char *name T ANET— ROEHE 10, K1
mode_t mode
remove int const char *name 7 7 A JVHIERE R0, K1
unlink int const char *name 7 7 A JVHIER
rename | int const char *oldpath T 7 AN DEFE R0, RHL-1
const char *newpath
opendir | void * const char *path path [Z®HE L7727 4+ L2 R U R | =5 —KE NULL
M) —2&A—F L AR —
LDKRA B ERT,
closedir | int void *dir TA4LVIZ RNIARNY—2D7a | K0, KiL-1
— x\‘
readdir struct dirent* | void *dir EFICT 4 L7 b U S dirent | POSIX &% I/F
Mg Rz 5, dirp THRINWE | R R 5
N T P ITRANT D
statfs int const char *path <UL NIRRT AN AT | BREHO ., Bk
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| | struct statfs2*stat

| LtV Tl EIET,

#6211 774 NVT74 77 VK

6.2.2 Storage Device Manager

Storage Device Manager |, A NL—U T NA AL ZDOFCEfTINLIEHR OO —DNVT 74V

AT L EHRTLHEV 22—V THD,

6.2.2.1 T—A3

Storage Device Manager [ZLLFD 4 DO THERIND, BAD 2 OFEHT—7 1 THY | &
6.2.2.1.1 ® StorageDeviceFunc_t |Z2—H V7 7 A VT AT LDT A AEBEDO A N L —PIZHE
SRDHE0IC, BT —TBICHWA T AL R T 7o 7y a T —7ADRITH L, FEEMHEHL T
Ha—NT 7 AN AT LD FATFs TH 5728, FATFs D7 /34 A IF O T —7 /1 L 72> T
b, 3 6.2.2.1.2 @ StorageDeviceFileFunc_t %X, 77 A VT4 7 FV Z{ERT D702, v—AL
T ANV AT DT 7 ANVEEET — T b T 5700 TH S,

%5 | HE A HERE
1 | _sdev_sens int (*)0 TNA A AR
2 | _sdev_diskinit int (*)0 T3 A DXL B
3 | _sdev_diskstatus int(*)0 T3 ADARRERH LS
4 | _sdev_diskread int(*)0 TNA AT vy — N
5 | _sdev_diskwrite int(*)Q TNRA ATy 7 T4 FEK
6 | _sdev_diskioctl int(*)Q 34 2 TOCTL Ba%k
# 6.2.2.1.1 StroageDeviceFunc_t 7!
F5 | HA ) BE
1 _sdevff_opendir void *(*)( opendir BE%x
2 | _sdevff _closedir int (*)0 closedir BF%%
3 | _sdevff readdir int (*)0 readdir A%
4 _sdevff mkdir int (*)0 mkdir BE%
5 _sdevff rmdir int (*)0 rmdir B8%%
6 _sdevff unlink int (*)0 unlink B8%%
7 | _sdevff rename int ()0 rename B3k
8 | _sdevff chmod int (*)0 chmod %
9 | _sdevff stat int (*)0 stat B4
10 | _sdevff statfs int (*)0 statfs BE%&
11 | _sdevff _open int (*)0 open BE#&
12 | _sdevff _close int (*)0 close %%
13 | _sdevff fstat int (*)0 fstat BH%%
14 | _sdevff_Iseek off_t (*)O Iseek BE%L
15 | _sdevff read long (*)0 read B9%k
16 | _sdevff write long (*)0 write BA%
17 | _sdevff mmap void *(*)() mmap B

# 6.2.2.1.2 StorageDeviceFunc_t 7!

HED2OFA ML=V EEFHT LT, £ 6.2.2.1.3 StorageDevice_t BT A L —TF 34 AR
DIEFREBHDOR T, # 6.2.2.1.4 StorageDeviceHead_t |3 StorageDevice_t B DA A X o A &4
BT D5~y X THDH, £ 6.2.2.1.5 1% StorageDevice_t D _sdev_attribute ® £ v MEEHZRT,
SDEV_INSERTCHK N A 272> TWRWTNRA ZATlE, AT 4 TOFRTF = v 7 #{Thb72v, Z0D
B, VIHMEREDO AT 4 T OIRIETAT 4 7T OHEEZRET 5,

| %% [ =R | A

| #ae
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1 | _sdev_attribute uintl6_t T INA ADIRTE
2 _sdev_devno uint8_t FONA A K
3 | _sdev_port uint8_t T NA AFEG
4 | _sdev_maxsec uint32_t TR ZADE] KT T 2
5 | _sdev_secsize uint32_t FNRAADE T XA R
6 | _sdev_instimer uint16_t AL A ~—
7 | _sdev_inswait uint16_t N IREFE B IRF[H]
8 | _sdev_notice void (*)0 FRE 2 — LN 7 BA%
9 _sdev_locall4] void * o—HnT U7
10 | pdevf StorageDeviceFunc_t TNA AT —T v
11 | pdevff StorageDeviceFileFunc_t* | 7 7 A VST —7 L
7% 6.2.2.1.3 StroageDevice_t %!
5 | HHAE Gt} 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 K L—TF A AELY
# 6.2.2.1.4 StroageDeviceHead_t !
B il A
SDEV_ACTIVE (1<<15) TINA AINT 7T 4 7 DIRKE
SDEV_INSERTCHK (1<<14) TN - PEH OB EDH
SDEV_CHKREMOVE (1<<13) P E£1T 9
SDEV_ONEEXIT (1<<12) —EU R H o7
SDEV_EMPLOY (1<<8) T ZAEET
SDEV_ERROR (1<<7) TN AT T —
SDEV_DEVNOTUSE (1<<0) T NA A AR TR]
SDEV_NOTUSE 255 BHARROE Y NER

# 6.2.2.1.5 _sdev_attribute % EfE

6.2.2.2 A8 —J x4 AtH%

#K6.2221IFA ML —UT NS A X =V ¥ —THHT 2B TH 5, sdev_init BAEIZTA FL—UF
NAAZ R =V ¥ —3FZE 72V | sdev_terminate B CTHZN L 725, ZOMT, A M L—U T A 2D
HA#1T79, £7. SDMSetupDevice Bt TA F L —UFT 3, ADBEREIT I, T AEFEFERELT, =
DA% Z O & | ppsdev I A kL —F 31 A(StoregeDevice_t) 3 v N ENTES, HHEIL, RS
NIZA RN —U T AL AU TFTORMESE =Y T 5,

O FAAL AT —T N TARALARTANRT—T )L

@ ZrFANEHRT—T N 0= IV T 7 AN AT DIKIGE LT T 7 A VT — T

© B fkE oA &

@ m—ANT =X FALOT A REOHE#H % _sdev_local I\ZF%ET 5

A B L —U TN RS ETE SDMSense_task TIT 9 23, T35 AR EN 2 WAL, ¥
A7 LUV TR ZAT 5 REIZR, ZO%5, SDEV_SENSE_ONETIME % =2 /3A VAL v FTRE
ELTENRFTIUTEE L TRESIN., T35 ZAOE8:% . SDMSense_task(0) ZEi% = — /L4 L, A
F AT DA LLALFEAZFT 5, SDMSense_task Tix, 2 A% L L T psdev->pdevf->_sdevf_sense (2T
AF AT DR AEITHITZD, ZOMBBEZREL TEBLEND D,

SDMSense_task # i L 72\ 551X, SDMEmploy Bt &> CTEEA T 4 TOFEERET H Z

EINTE D,
R4 Al 5% FERE ik
sdev_init void intptr_t exinf ZRNL—UF R AT R—
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Y —Z2 k5

sdev_terminate void ARNV—=VTNA AT R —
Y—%&HTT5

SDMSetupDevice ER int16_t devno FBEDT NA A%BINT 5

StorageDevice_t **ppsdev

SDMDeviceNo ER_ID const char **ppathname IRALL NS T NN, AFH 5 B
DT, RNALDT SA AL
Ax 7T 5

SDMGetStorageDevice | Storage | int devno FTNRAATHEMNHA L —Y

Device_t FNRA ANDIRA X EETD
* g
SDMEmploy ER StorageDevice_t *psdev T A 2B EF (true), 5 1L
bool_t sw Fi(false) R ET 5

SDMSence_task void intptr_t exinf FNRA AV RAZ R (5D

LadHn)
# 6.2221 AR L—UF RS AvFx—U vy —K
E3% NE

SDEV_SENSE_ONETIME SDMSense_task & BA% & L Cff

NUM_STORAGEDEVICE Z L= F R 2T T F 1 T 4)

DEAFULT_DEVNO T 7 AN S DTN AFESGEEIL0)

* 6.2.2.2.2 aL XA IVAAL v TFREE

6.2.3 FatFs
PLATFORM V1.X Ti%.FAT12,16,32 flou—H L7 7 A )L A5 5L LT FatFs R0.07a 2 RTOS
XD 7= O—EFMEEL THEA LTS, £7-. FatFs 57 314 2 K7 A X (diskio.o)lZBI L CTiL. o
AR —VIZHS AR L IICT A AT 7 v a T —7 NV EROETE CHlEE{T> TV 5,

6.3 FFREIEE
RTC 534 ZANER28E . BN A L /25, FEH TIX, 2 ORI HWTHZ 0
BAE1TO,

6.3.1 T—4 {+#k
7 6.3.1.1 ® tm(tm2) M R IREZ OF BL 21T 5 SR CTH D, tm #EEKIXT A4 7 F U ® time.h |
WEBRBIN TV AL HABEARLFE —DHDTHD, tm2 13X tm & F—DHEEAR T, standard device
Ta—HVIZERZLTVWDLHDTHS, RTC T3 2D IE tm2 BEERZEHT 5, b HOE
D73 types.h HTER S TS time_t BT 1970 4F 1 7 1 H 2> b Ok 2 TR T,

Fe | HHE Al HEhE
1 tm_sec int #(0~59)
2 | tm_min int 45(0~59)
3 | tm_hour int Fr(0~23)
4 | tm_mday int Ao H0~31)
5 tm_mon int HO~12)
6 | tm_year int A VEIE, {HL 013 1970 4
7 | tm_wday int HE o A (0~6)
8 | tm_yday int FErh o H(1~366)
9 tm_isdst int

% 6.2.1.1 tm &R
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6.3.24 58 —TJ = A Rtk
tm AHE(R & time_t Y & O S L L TK 6.3.2.1 ICHBZEHET %,
B4 7 ElES FEHE ik
mktime time_t struct tm *ptm tm &R % time_t ([CEHAT 5
gmtime_r struct tm * const time_t *pt | time_t % tm fEERIZEHL T S
struct tm *ptm

# 6.3.2.1 Wiz & pa %K

64U XS FILOZ7

UIS V=7 ¢ LT, 77974y 27 LCD IR LT, KEHIE, XFHBEE2ITHIA X —T A A
B4 %, XEHIE O API X GDIC/adafuit_st7735 OEIEIE 2 4%, SCFEHiE L. TOPPERS
ECHONET WG TYERL LT2HE 7 4 o b O LFBREICHISTE D L 9Tk LT,

6.41UI T4 LY L)
Ul7 4LV 7 RULTFIZHETZ + > MNREAZHET 5, ULEEEAZ EUY ATIZ 1T Makefile D X KLY

=T DEEICLLTDOA 7 — RETZILL W,

include $(SRCDIR)/ui/snfont_disp/Makefile.config

AN 11 h 7+ bEE E XS i S N e
HEZ7 42 b 9,12,16 12,16 Err7+r MI7rA
JU TR

#* 6.411U0L5 4L 27 Y

WET7 4 FOBETE Y b=y T T =2IFUTONy Z 2RO, 77 AN EVTERT D,

UFICEFT 74+ hEy b=y T 77 A ND~y B amt, ET) Moo T o7 o5,
Fe | HHE Al HEhE
1 | Magic 0 char [4] “FONT”
2 | Name 4 char [32] 7%+ M
3 Fsize 36 unsigned int T AN AR
4 | Csize 40 | unsigned int vy hvy T —HOa— REO A MK
5 | Isize 44 | unsigned int vy by ST —2DA A= O MK
6 | off cnv_tablel | 48 | unsigned int UTF-8N 2 A ha— BT —T N ~DA 7% v b
7 | siz_cnv_tablel | 52 | unsigned int UTF-8N 2 " k22— RRBET — 7 /L~D a— K
8 | off_cnv_table2 | 56 | unsigned int UTF-8N 3-1 %A ha— KRBT —TL~DA 78> b
9 | siz_cnv_table2 | 60 | unsignedint | UTF-8N 3-1 /34 ha— KRR T —7/L~Da— R
10 | off cnv_table3 | 64 | unsignedint | UTF-8N 3-2 31 ha— FNRZT—TL~DA7+F v |
11 | siz_cnv_table3 | 68 | unsigned int UTF-8N 3-2 /XA ha— FRBET—T /L ~Da— N
12 | off 2byte_font | 72 | unsigned int UTF-8N 23 ha— K+ A A—I~DA 7 ¥ v b
13 | siz_2byte_font | 76 | unsigned int UTF-8N 231 ha— R+ A—=VDT AT L3
14 | off_3byte_font | 80 | unsigned int UTF-8N3 /314 ha— R+ A A= ~DF 7> b
15 | siz_3byte_font | 84 | unsigned int UTF-8N3 XA ba— R+ A A= DT AT b5

%6412 WE T+ N7 7 A VD~y X EREER

7 T74ILDOER
TOPPERS BASE PLATFORM ® Y — A 7 7 A WFEEIZOWTCEREH T 5, LB EHIZ 7 7 AV AT A
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RS A = B L 7R D EANCOW T EL#EIT 5, BASE PLATFORM @ Y 7 k7 = 7 #i4h1% asp D
R—2F 4 L7 Y EICEET S,

7.1 FHEE

WIEHDOT 4 L7 N UM AR 7.1.1 IR T,
FA4L7 Y ek ik
monitor HATE=REEBRAFIIO)—ARE AL I N— T 7 AL
syssve malloc,calloc,free %L

#7.1.1 LEHT L7 MY
7.2 PDIC(Base/Standard) K5 4 /\

FE310 H Base/Standard H R 7 A /31 pdic/fe310 1Y — X7 7 A L3 5,
77 AN N %
device.c GPIO,DMA,LED,SW RZ A /N« V) —RA T 7 A )L Base
device.cfg LED,SW ® RTOS V) V—X 7 7 A )L Base
device.h GPIO,DMA,LED,SW R AN« f T )V—RT 7 A )L Base
i2c.c I2C KT AN« V—RAT 7 A )L K& 0
i2c.h I2C RKIA RN e LI )— K77 A )L il & v
spi.c SPI RZA /N VY—RXT7A)b
spi.h SPI RTA N AL TNV—RT7A)V
pinmode.h Arduino ® GPIO ¥ U ikE « Y —A 7 7 A )L
pinmode.c Arduino ® GPIO V'V 3&iE « A VIV NV—R7 74 )L

# 7.2.1 FE310-G000 KT A "7 7 A )L

K210 A Base/Standard i K7 A /513 pdic/k210 (2 Y — A7 7 A Vind 5,
77 AN NE %5
device.c GPIO,DMA,WDOG,RTC RZ A /N« J—XT 7 A )L Base
device.cfg RTC,WDOG ® RTOS V V) —A 7 7 A )V Base
device.h GPIO,DMA,WDOG,RTC KT A /N« £ T )L—RT 7 A )L Base
dvp.c CAMERA R AN« V=T 7 A1)V
dvp.cfg CAMARA RZ A NRTOS V VY —RA T 7 A )L
dvp.h CAMARA RoA N A2 I N—RT 7 AV
i2c.c I2C R4« V=R T 7 A )L
i2c.h I2C RIAN e AT N—FRT7A )b
spi.c SPI RZA /N J—RXT 7 A )b
spi.h SPI KZA RN e LI N—FRT77 AL
spi_reg.c L —SPI KT A /N VY —RT 7 A )L
pinmode.h Arduino ® GPIO ¥V ikE « Y —A 7 7 A )L
pinmode.c Arduino ® GPIO V'V §&iE « A VIV NV—R7 74 )L

#722K210 RTZA N7 7 AL

GD32VF103 H Base/Standard H K7 1 /31X pdic/gd32vf103 (2 Y — X7 7 A VD3 5,

77 AN NE %
adc.c ADC RIA4 /N« JY—RAT 7 A )

adc.h ADC RTA N A I NV—FT77A)L

device.c GPIO,DMA,WDOG,RTC KT A /N« V) —AXT 7 A )L Base
device.cfg RTC,WDOG ® RTOS V V) —AX T 7 A )V Base
device.h GPIO,DMA,WDOG,RTC KT A /N« £ LT )L—RT7 7 A )L Base
i2c.c I2C R4« V=R T 7 A )L

i2c.h I2C RKZAN e A I N—RT7A)b

spi.c SPI KT A /N V—RXT7A)b

spi.h SPI KZAN AL I N—KRT7 AL
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pinmode.h Arduino ® GPIO V& E « Y — AT 7 A )L
usb_otg.c USB-OTG R A /N« V=R T 7 A )L (Y75 F R AD
A dlIRvad
usb_oth.h USB-OTG KT AN AT NV—RT77A )L

# 7.2.3 GD32VF103 K7 A "7 7 A )b

7.3 GDIC FS54
F 417 Y gdic BLFIC GDIC RF A %>, GDIC FF A /3% PDIC IZIKAEPEL . /31 ZIT
K17 L= Hhhe 2 #2 it 3 5,

F4L7 R ek ik
usb_otg usb_otg(DWC2-OTG K7 A N) EiZfiziE L, USB 2 Kvw =7 |Z | Longan
OTG #reZ 23 5 nano &
spi_driver SPIA v —TxAADSD I—FKHRKTANR, 774NV AT AT
SD 1— R RIAN\ZRMT5H
adafruit_st7735 SPI A v #—7 = A AD Adafruit 1.8LCD I LT, /T 74 w7
API Zieft4 %
adafruit_ILI9341 SPI A v #—7 = A AD Adafruit 2.4°LCD I LT, 7T 74 w7
API Zieft4 %
aqm1284_st7565 SPI A X —T x4 ADAQMI1284 LCD(Zxf LT, 77 7 1 v API
% it
aqmO0804_st07032 12C A > % —7 = A4 2D AQMO804LCD (Zxf L THx v 77 &% API %
TRt
bleshield2.1 Arduino BLE Shield2.1 (Zx L T, BLE-API Z#&fit4 %
sipeed_ov2640 K210 ff ov2640 51 * T HEHE APT % 42k K210 #H
sipeed_st3389 SPI A % —7 =A A® K210 [ st3389LCD (2% LT, 777 4 v | K210 B
7 API %24t
sipeed_st3375 SPI A > #—7 = A A® longan nano A st3375LCD (%} LT, 77 | Longan
7 4 w7 API &M nano &

#731GDICT 4 L2 kY

8 ZETHEERE
Version 1.0.0 IO AT EIE % Fldi4 %,
version date functions
1.4.2 2020/08/31 K210 Ai. YOLO ==&/
2020/12/18 | longan nano %fis, 7 7 A /L3 A7 AT long name % 72\ Vi% & % A RE

+5
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Appendix A HI-FIVE1

HI-FIVE1 O R — RMEIFAARZEH# T 5,

(1)Arduino connectors &%

TOPPERS

CN No. Pin No. | Pin4 MCU pin Hne
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
8 VIN VCC9 Power input
CNS8 1 A0 13 -
analog | 2 Al 12
3 A2 11
4 A3 10
5 A4 9
6 A5 -
# A.1.1 % Arduino connector X &
CN No. PinNo. | Pin#% MCU pin e
CN5 10 D15 13 (SCL)
digital | 9 D14 12 (SDA)
8 AREF - AVDD
7 GND - Ground
6 D13 5 CLK
5 D12 4 MISO
4 D11 3 MOSI
3 D10 2 SS(CS0)
2 D9 1 GPIO7
1 D8 0 GPIO6
CN9 8 D7 23 GPIO5
degital | 7 D6 22 GPIO4
6 D5 21 GPIO3
5 D4 20 GPIO2
4 D3 19 GPIO1
3 D2 18 GPIOO
2 D1 17 TX
1 DO 16 RX

# A.1.2 /& Arduino connector

(A A=A N

S
&

Program name | shield environment detail

LCD Adafruit 1.8 TFT | ROM 777497 LCD RART A NI 7T N

LCD2 Adafruit 2.8 TFT | ROM 777497 LCD RART A NT 07T N

bleshield21 | BLE SHIELD2.1 | ROM BLE RV 7= NVT ATl T A

ulcdshield TEBO001 ROM LWLP ® DHCP 7 5 A 7 > b.ping 7 A h N AR/ 584k
UART/LCD ¥ — fEL, T4 L7 bV lwip I LWIP ® Y — X% E
VR (lwip-2.0.3/cntrib-2.0.1) 2352

Flo, REY —AZBDFO/Sy F LY

WDOG - ROM IrF Ry I EA~v—FT A

12C TEBO001 ROM AMQO0802 D F R D I A HE
12C > —/L R
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Appendix B Maixdino
Maixdino O 74— NEfFEEEZ R T 5,
(1)Arduino connectors 7%
CN No. Pin No. | Pin4 10 pin Féne
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
8 VIN VCC9 Power input
CNS8 1 A0 1033 -
analog | 2 Al 1032
3 A2 1035
4 A3 1034
5 A4 1039
6 Ab 1036
# B.1.1 /£ Arduino connector ;X &
CN No. Pin No. | Pin4 10 pin Here
CN5 10 D15 1030 (SCL)
digital | 9 D14 1031 (SDA)
8 AREF - AVDD
7 GND - Ground
6 D13 103 CLK
5 D12 1010 MISO
4 D11 1011 MOSI
3 D10 1012 SS(CS0)
2 D9 1013 GPIO7
1 D8 1014 GPIO6
CN9 8 D7 1015 GPIO5
degital | 7 D6 1032 GPIO4
6 D5 1024 GPIO3
5 D4 1023 GPIO2
4 D3 1022 GPIO1
3 D2 1021 GPIOO
2 D1 105 TX
1 DO 104 RX
# B.1.2 £5 Arduino connector % &
(2)SD 71— R e
Pin No. e
1026 SPI-MISO
1027 SPI-SCK
1028 SPI-MOSI
1029 SPI-SS
@Yo Frru s 5 N
Program name shield environment detail
DEMO RAM HAZ, 774 v LCD RRT E
12C 12C > —/L K RAM 12C #/rE > A7 A |, Mainduno ClXEXKMIZEEET
SDCARD RAM SPI-SDCARD D7 7 A VT AT AL« TA KT a sl T A
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| TEST

| RAM

| U4y F Ry s 4~—F A}

Appendix C Longan nano
Longan nano O 74— NMEfFEERZ LT 5,
(1)SD 1 — Rkt v

Pin No. Here

PB14 SPI-MISO
PB13 SPI-SCK
PB15 SPI-MOSI
PB12 SPI-SS

(2)LCD #&fe &'

Pin No. B RE

PA6 SPI-MISO
PA5 SPI-SCK
PA7 SPI-MOSI
PB2 SPI-SS
PB1 RESET
PBO DC

G %A= A N

Program name

environment

detail

Shield

DEMO ROM 757 4 v 7 LCD £/R_"T E

12C ROM AQMO0802, ADT7410 %, 12C {7 A k

ADC ROM FKH Joy Stick Z#fli>72 ADC 7 &
(4)% DAt

SPI % DMA T &, FATH NI T7 v 7945,
ADC % DMA CTfEfHT 5 &, EITHENIIAV T T o7
USB 137 73 A0 A FEfTa[HE, CPU 7 1 v 7 % 48MHz OfEEICRET H M E N H D
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