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TOPPERS BASE PLATFORM DL & LT RISC-V 7' r -t v Tt d %, fLIAZ &R THZE S
7ZRISC-V 7 mrt vy HafH LI AL—v gy R— RO b D& IR L THIAAZ Y 7 ho =
777y b 74— & LT TOPPERS BASE PLATFORMMRV) #5325 Z & Lle o7z,

2 By
RV 77V Av=aT M, =7y hAR—KEZ—F o hAR—F R/ LY 7 b =T 75
v’ 7 +—AL(TOPPERS BASE PLATFORM@RYV)) DAEEEIC DWW TCEREH T 5,

BS—7y FAR—F

- HI-FIVE1 SiFive f

+ Maix 7" — K Sipeed £k

- Longan-nano Sipeed £
- T120 BGA324 Efinix ft:

3 TOPPERS BASE PLATFORM (RV){t#&
A#Tix, TOPPERS BASE PLATFORM (RV) DAEARIC W CRIT 5.

3 759 bI74—LDE—5Fv
TOPPERS BASE PLATFORMM®RYV) 12 E:ZE 3 2O AR — Rizxtits L7- TOPPERS ASP-1.9.3 71— % /L
ECHEITTHT AL ARTANE R KUY = TS T 5,

32 LAT7HRE

TOPPERS BASE PLATFORM@RV)D/N— R =7 RSANTF@BND 3BO LA YHEL2HEL, 20
HFZAPIE, 9472V D UF JE% Yo, FE310-G000 [ —#%E 7 SoC & b, RAM I/ &<,
TN ZIP 372 ni=o . o TOPPERS BASE PLATFORM (2RI KL D = 7 OXpGo D720y, L
L.PDIC ® API 2 ASP-1.9.3 h —x /L% i L T\»% TOPPERS BASE PLATFORM(ST) & (FIZ[F U=,
GDIC R v =T7ld, ZOEEMMAFRETH D, £z, ASP I —F LD b OT Ny JHERELSMI, BE
WG TR T 24 A7 = F BRI G L, AT AT Ny TRICT Ny Za~y R TR %
179,

V1.4.3 LLETIZ RTOS O —vE R « a— LOREHHELEMNT S, 74127 VU pdic HFD
base_platform.h (2 C, +—t &« a— LD~ 7 n{b%x47\ ., pITRON ZD RTOS e b~/ naEX#
HZ IR, FExe D RTOS ~DOXIGNAIRE & 70 %, RIT pdic/gdic DT NAARTANEI LD =T
Th b,

3.2.1 |2 TOPPERS BASE PLATFORM (RV) D##i#[X % 7~ 9", Base Driver, Standard Driver, GDIC,
Ul AT TEZED, 77V r—a b LLFOMRENE I FEEIC R 5,

SPI

12C Hi-Five1:Wire(I20):/i 32%#£/Maix,longan nano: IE X% i
UART

RTC

WDOG

ADC:longan nano ® #

CISICI®XCIS

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

\ Hi-Five1/Maix/)—X \
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3.2.1 TOPPERS BASE PLATFORM(RV)##3& [

LRI, VA THEEOE 27,
(Dbasic driver /~— R = 7HARIZ K W APIL 3 EDD KT A4 3@
(2)standard driver JEIEAR— FOEHE(LIC LD, API B H DFEEEEL SN TND KT A4 E
(3)GDIC driver FNL®D driver Z 1 L CTHEET 245 E DT /3 A A driver
(4)TOPPERS BASE PLATFORM TCHE#(l, L C\ 5 API J&

PLATFORM(RV) K —7y hiR— K | detail K G Dk
Device Basic gpio L
Driver Driver rte
watch doc
adc
(timer) RTOS DO#RE
(uart) RTOS kiz524k
Standard spi GLCD/SD card
Driver 12¢ CLCD
adc (longan-nano ™ #)
gdic high driver TS AfEE
api File stdio FRAE AT
middleware | System
Graphic UI | ui XFT T T 4T FR

EE  Maix VU —XHDOT A A RT A NI T AVRETT,

3.3 HRRE
TOPPERS BASE PLATFORM(RV) (% Windows10 12 MSYS2 %A > A h—/L L, GCC 22> /34 TV
— A% ENRLTHBEZITo TS, V—R2a— REZAMLTWA7D, LINEX THEZEAIGETH S,
(1) gcc version 8.2(GNU MCU Eclipse: riscv-none-embed 8.2.0-2.1-20190425-1021)
(2) gce version 8.2(newlib-3.0.0.20180831)

4 Device Driver {f#%

N= R =T T NA ART A ROHEERIZ OV TEREHE 21T 5 . A TOPPERS BASE PLATFORM(RV)
T, 4FEEOT A AR T A N7 5, Maix ¥ —XDTNA ZAN— Ky =7 OERRTFEE
IL72v>, ¥ 72, Sapphire SoC iZ FPGA D7D Y 7 " =7 N7 A A MEARITFEE L2V,

4.1 Basic Driver

4118E

Basic Driver X, /"— K7 = 7 ZHlifl5 2 KM T A4 NFETH 5, HlEXEHE2GHEFIRTH D
D, FIHUECHERFEREIL. SoCIZ L » TEBLEHLORENMTONTE Y | N7 API TIIER T 72
WH DR, F£7-, Basic Driver [XEHEI KLU =707 7 U Do #lHZITH L0, Lo RZ AN
M HHEEE & L CREONH 47— 20340, 2 Basic Driver (310> K A ZROFEOMH LIZATH 7220,
Basic Driver [3/"— R 7 = 7 ORIFMEN K E W20, PLATFORM %30 SoC IZR—TF 4 7354
A, Blo API OFEHE L 225,

UART /L, asp W —/VTHEHINTWD, EARMIZIT asp 1 —F VD RT A NEHT L, EZH5D
#% Basic Driver & L Crtd#i9 5, # A ~—IZB L Tix. FE310-G000 /X machine timer L2 Fi7=72
V), machine timer 2% asp I —F VDIV AT LF A ~v—L LTHEHLTWDEDT, ¥A~—0OfFHITY
— B R e a—LIZET B,
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412 K54 N—&
Basic Driver & L CH3HT A RTZANITUTDO4>5Th 5,

(1) gpio HHATORT AN

(2) rte U TR A LI R AN

(3) wdoc A YF Ry EAT—RITAN

(4) uart SUTNA L BE—T oA ZARTAN
4.1.3GPIO

GPIO (ZILHD 1 O%HI#+ 5 KT A4 3TH D, GPIO 1TV VREEZ AN FEZITHNICHEEL, B
IZX L CT — X it A T EZ AL LIZED, MO a Y v 7 L OFT — X E1T 5 BERE % Fr
O, HEEMIZITEMTHLIN, o TH Ay, X—2OBEHRE. HIE— FRE. EIALORHGE,
FIHULIZB LT SoC ORFHZ LY | R EHEERE L ELTH Y | AR 2L TNEZ1ED Z L2 EE L
/AN

FE310-G000 Tl GPIO R— MIV&EDTE UV EF T, 00631 EFTD 32 ThHDS, GPIO v
FIPHOE L ELTEHELTWAEORHY T XTOE L% GPIO & L THEMTE 2017 Tidlew,

4.1.31 T—32 %k

GPIO OfHHLIZH WS T —# L& RIC OV T

GPIO Init_t B2 {3 %,

LT 5, GPIO ow#HLiZIZ«E 4.1.83.1 D

&5 | HH Al e
1 | mode uint32_t RBEOE L THA L OFEE—F
2 | pull uint32_t tt17) Pull-Up/Pull-Down % i
3 | otype uint32_t H ) % A 7 Push-Pull 3% € O A% T FIHE
4 oxXor uint32_t H 77 XOR &% &
5 | iof uint32_t IOF &R

% 4.1.3.1 GPIO_Init_t %!

@  mode
F— NI 7Y A D GPIO F— RERETH
e fi RS
GPIO_MODE_INPUT 0x00000000 GPIO AJJE—F
GPIO_MODE_IT FALLING 0x10010000 GPIO AJ7 #+—V v 7o v VEAI
GPIO_MODE_IT RISING 0x10110000 GPIO ASJT A v s JERAI
GPIO_MODE_IT RISING_FALLING 0x10210000 GPIO AJJifi= » T EA L.
GPIO_MODE_LEVEL_LOW 0x10000000 GPIO AJJ LOW L~LELAA
GPIO_MODE_LEVEL_HIGH 0x10100000 GPIO A/ HIGH L~ VELAT
GPIO_MODE_OUTPUT 0x00000001 GPIO H/3E—F
# 4.1.3.2 mode & EfHE
@ pull
pull X GPIO H{ JJE% &,
EF {22 &
GPIO_NOPULL 0x00000000 TINT v TS
GPIO_PULLUP 0x00000001 TINT v TH

# 4.1.3.3 pull FEHE

@ otype
TINT o TR AT DIHRERIE A HE
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TE R il A
GPIO_OTYPE_PP 0x00000000 TINT T HEATS
7 4.1.3.4 otype 7% E1fH
@ oxor
H 1157 —% % XOR T 2 MBI DRE
B {1 N
GPIO_OUTPUT _NORMAL 0x00000000 M5 —2 52 ZDOFEFERE
GPIO_OUTPUT_XOR 0x00000001 HH5—4#% XOR L THRTE
# 4.1.3.5 oxor ;% EfHE
® iof
IOF Z#{EHT 5. B0 DORE
B {1 N
GPIO_NOIOF 0x00000000 IOF ZfFEH L7avy « 7 Ml
GPIO_IOFO 0x00000001 I0F0 =35
GPIO_IOF1 0x00000002 IOF1 # {35
7% 4.1.3.6 iof 3% EfH
4132 41 A3 —J = A Rtk
GPIO IR €T D KT A4 N E LT IORT,
BE% 4 7 5%k HEHE %
gpio_setup void uint32_t base base 7 F LA & pin HE5THRE | 7V ¥ % —
GPIO_Init_t *init SR — FEYELT 5, NDORTET
uint32_t pin NA A v
DAL D
LBabd b
# 4.1.3.6 GPIO & &%k
4133 70—Fv¥—k
A2 GPIO OHIIRED 7 a0 —F ¥ — b & LU FIZRT,
GF;LO%_{T;%%% %,debound,datad)?ﬁi
[BIMELTGPIOREET BT
gpio_setup —4R (GPIOTR— BB LEVE
DEVHL ) LWL T —4(GPIO Init t
~ORADERET S
4.1.3.3.1 GPIO OE7n—F v — h
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41.4RTC
RTC(Real-time clock)|ZRZ 2B # T 25— R =7 Th %, HI-FIVEL1 R— R TIZRTC D2 o v
JIFFEREINTDNR, Ny 2Ty TNy T VIEEEISN T RWEOEREE LT LRI &y
FEN D, RTC IIRFZIEHLSNCT 7 — MERENRH Y . 77— MR ZHRET 2 L EIARIZ LY, 75
— MEMZZITRD Z LN TE D,

4.1.41 T—43 Ltk
RTC CiZ UNIX TR H S 71T 2 BRI BIE (R tm & 468 L CRZIF — 2 R D 21725 L 9
IC# 4.2.6.1.1 & U THEERL 228 27~ tm2 WS A2 EHT 5, 2 ORERIE tm HEEA L IRAE L Tl
HESNTHLELL F—ZDZIFELEITZ 5,
RTC OF 7 — ABHEREFICERAL ) B O a— NSy 7 BE ST 5,

= | WE il L
1 | tm_sec int F(0~59)
2 tm_min int 45(1~60)
3 tm_hour int FE(0~23)
4 tm_mday int Hohmo|
5 tm_mon int A
6 tm_year int (1970 % 0 & LT-4E%)
7 tm_wday int W H
8 tm_yday int FEDHDH
9 tm_isdst int HEER - O LSO fE

# 4.1.4.1.1 tm2 HEE R

4.1.4.2 A8 —J 14 Atk
RTC # % ET 5 KT A4 N E L TFICRT,

R4 il 5% FEHE ik
rtc_init void intptr_exinf RTC O#HZ24T 9, BIEICEWR~ L
rtc_set_time ER struct tm2 *pt Ay N5
rtc_get_time ER struct tm2 *pt gl A2 B -4
rtc_setalarm ER struct tm2 *ptm TI— ey FTD

void *func
rtc_handler void void EAHIN KT

# 4.1.4.2.1 RTC &M%

41.4.3 HEFIR
HIHMEIE rte_init BA%AE HWTIT 5, ATT_INI 24 L CRREDMTA D L OIS MERHE LD, 2
DOFIBITER T2, FERHIZELTFOFIRIZHE S,
@D rtc_set_time
REZ DR EZAT Do tm2 FEEIRFIIEREIHEH T2 DITLL T O 6 DOIEH THOHE B IXEK 2 £F
72720,
(1) tm_year
(2) tm_mon
(3) tm_mday
(4) tm_hour
(5) tm_min
(6) tm_sec
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@ rtc_get_time
REZ 200 9, tm2 #EERPICERICRESNAHBIZLULTO 7T >OHE Th 5,
MO E LT LT2WIGE 1T mktime B E AW CHREEZIT O LENDH D,
(1) tm_year
(2) tm_mon
(3) tm_mday
(4) tm_wday
(5) tm_hour
(6) tm_min
(7) tm_sec

@ rtc_setalarm
ptm OFFZ & BULEREZ DL ATV, ptm OFRFZNZE L1256, BIAADBEL a—1 "y 7B
TR &5,

4.1.5WATCH DOG
WATCH DOG (Fv AT MR ENRAELTZGE, VY NETH5WETH S, v A7 A1k WATCH
DOG TIMER ##&# L., —ER#HTH A ~—D Vv b%&4T5 Z L2k Y WATCH DOG |2 E#EIEL
BHEIT 5,

4.1.5.1 T L&
WATCH DOG 38— bEFIC L VBN TE D, RIANUF 3R — FESEZ AV THIEZT .,

#%5 | HH i B AE

1 WDOG1_PORTID 1 Watch Dog O — |k 0 Z/R”"§

% 4.1.5.1.1 WATCH DOG &~— F &%=

4.1.5.2 A8 —J 14 Atk
WATCH DOG %42 KA SEITLLF O Y Th b, wdog init T4 v T Ko7 XA ~—
REE LSS, VY NSMEIET 2 2 Lk TaAu,

[opagd i EIE B %
wdog_init ER ID portid FBRER— b ID ® WATCH DOG X
uint16_t wdogtime U7 =7 VEgEEd 5
wdogtime |£4 A A7 U N[ TR
HArCTh D
wdog_deinit ER ID portid (EIEARA (BHE 72020
wdog_reset ER ID portid FA<w—DYV Yy FEITH

# 4.1.5.2.1 WATCH DOG K7 A %%

4.1.6 UART
UART HOT A AR T A NTasp W—FNVCREFDOT XA ARTANEFHLTWDZD, 22
RS EGEE APYASAN

4.2 Standard Driver
AB B — R RTANTHLER— K (= R) OFERIZED, RIANAPL BT 777 hAKZ
H—=RERSTND RTANEET, AL, XU 7= I VOEEIEEIL Sz KT A 2N APL DL RO
BREFOLONELL, N—RU =7 ZHEKBIZHAT 2 DITILEA 7 —7 = A R THRRZAT O M5
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BB,

42181
BASE PLATFORM (RV): LT, AX U H—KRIANELEZDOEF, LLFO SPI XY 7 = F LDH
Thd, 2CIEGPIO #FHL7=Y 7 b =7 RTA3TH D, BlIRIE SDA OF — ¥ ZEENREE
IRz OEFEDOHRAREE 75> TN D,
O SPI
@ 1I2C

AB =R RTANFT AR —=FID ZHEEL A RZ 2RO LAY RTEHWNTRY 7
= 7 VEHIET DR E IS,

4.2.2 SPI

SPILIZZ VTN« XY T T e f LB —Tx A ADKET, 12C L EIEEIZNY 7 = T L OEE B
TdHh 5, 12C NEHETH 400kbps T D DI SPI (X 1Mbps 7> 5 20Mbps £ CrEHst N AlfETH
bo ARELEETIZI8 DD FIFO 7 L— A% Hio7-32d L L7z, SS(Slave Select F7=1% CS)DFHEIZ DU
TIZFAUTO =— F &, AUTO 47— FDREARETH 5, Arduino = %7 &E?ﬁ&)ﬂ 1%, AUTO #
7 — REHELET 5, SPI (34 RKDE B THEEEZITH), AL—70bH 5541, SS(Slave Select)
Z LOW IZ LA L —T7 X L ClEEEITY, 20, SSEFIFAL— 7®ﬁt#z%kﬁéoi
7= MOFAIBEREL MISO & MOSI (Z[RFFCT — X B{ET 5D T, RFFZT — X M TONDTE L
5,

O SCLK A= A==

@ MISO AL —T N DT — R {5

@ MOSI T AENLDT— X G

@ SS 2L —7TDk L s MEE
SCLK SCLK
MOSI > MOSI
SPI MASTER MISO/« miso SPISLAVET
ssf ssi
ss2

SCLK

MOSI
Miso SPI SLAVE2

» SS2

X 4.2.2.1 SPI #:X

SPI iafZix, Z7uv 70 (ELA), 78 v 7T 5T —HREFXA I TIZED 4o0F—
ROTF—H « XA IV TINERIN TS,

O EF—FO0 : E/VA {ifET vF, HBimy 7 b

@ EF—F1:ENVRALFiBEYT7 b, Bim7 v F

@ EF—F2 :ANVRHIRET vTF, B~ b

@ EF—R3 AR HifETT M BT v T

X1 4.2.32 1t - L b —RE— RODENEX A I 7 5HRT,
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pan W W W W W AW W
o e L NN fe )

4222 F— KO, E/UVA, HifgT7 v T, iy 7 boOX A I 7K

4221 T—3 1%
SPI R A NIZHHLAOR L LT, £42211DSPI a7 4FXal—yval e AN RTLE
LT% 4.2.2.1.2 D SPI "> Rl 2>,

% | HH il Bne
1 | Direction uint32_t SPI §i53%7 — & J[¥]
2 | DataSize uint32_t SPI #5157 — X A X
3 | CLKPolarity uint32_t SPI 52k 7 1 v 7 Ok
4 | CLKPhase uint32_t SPI 7 o v 7 f\i#H
5 | CSMode uint32_t SPI CS &% EE— FiRiE
6 | Protocol uint32_t SPI 7w b a VEGE
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 7 oy JEak e
12 | SignBit uint32_t SPI MSB/LSB & 7&
13 | semid int BEHAE~74+1ID (0 TE~ 7472 1L)
14 | smlock int Peft il 8 &~ 7 + ID(0 CHEMHIE 72 L)

#42211S8SPIl=2> 7 4 FXal— g8

semid (T~ 7+ BEHOE~ 7 +F S, EuTRERL, 207+ THIAAE R T A4 B

MR 5729

T

v XA

2 LO%E, WEEIENIEAET D, smlock 1E, R T A SOPEMLHIEIZfEH

TOEYTABFHEHRET D, BuOBE CHMMIER L LD,

F5 | HA it Hhe
1 base uint32_t SPI X—RZ7T KL &
2 | Init SPI_Init_t SPIla 7 4Fal—vz A
3
4 | pTxBuffPtr uint8_t * EET —ZEBA~DORA &
5 TxXferSize uintl6_t FREEY A X
6 | TxXferCount uint16_t EEE YA X
7 pRxBuffPtr uint8_t * FAET — A A~D IR A &
8 RxXferSize uintl6_t EAEHERY A X
9 | RxXferCount | uintl6_t A YA X
10 | xmode uint32_t R EE— R
11 | xfercallback void HAEIE TIRE 2 — LN 7 RS
(*)(SPI_Handle_t *)
12 | status volatile uint32_t %5/ DMA N> KZ
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| 13 |ErrorCOde

| volatile uint32_t

|SPI=5—=a—F

#%4.2.21.2SPI K7

D Direction

)

SPIL {5 J7 [AEE DT — FEE,

ETE il A
SPI_DIRECTION_2LINES 0x00000000 274 F—F
SPI_DIRECTION_1LINE SPI_FMT_DIR_TX RFAhmE—FK

3 4.2.2.1.3 Direction 3% E1fH
©@ DataSize
SPLO7 L—AHDOry M A XEFRET D,
@ CLKPolarity
SPI #5157 v v 7 fRIEER,

TEF5% {1 N
SPI_POLARITY_LOW 0x00000000 R LOW
SPI_POLARITY_HIGH SPI_CLK_POL i HIGH

# 4.2.2.1.4 CLKPolarity & &1l
@ CLKPhase
SPI #5157 v 7 (i AHE .

ETE filr A
SPI_PHASE_1EDGE 0x00000000 Hifx 7 v F
SPI_PHASE_2EDGE SPI_CLK_PHA ®’itx7 v F

# 4.2.2.1.5 CLKPhase 3% &8

® CSMode
SPI ® CSREE— REHRET D,
T filr A
SPI_CSM_AUTO SPI_CSMODE_AUTO CS H #Ehfill 1

SPI_CSM_HOLD

SPI_CSMODE_HOLD

CS&AR—IFT5

SPI_CSM_OFF

SPI_CSMODE_OFF

CS #lli# 21T 72\

# 4.2.2.1.6 XferMode % EfH

® Protocol
ASPLIZY Uy REZENARER T2 7 1 ha V% ET 5,

TE 7% {1 N
SPI_PROTOCOL_4LINES SPI_PROTO_Q 4 T A HEE
SPI_PROTOCOL_2LINES SPI PROTO_D 2 T A Lk
SPI_PROTOCOL_1LINE SPI_PROTO_S 17 A Rk

% 4.2.2.1.7 Protocol 3 &

@ CSDelay

AUTO E— FOEAE, CSMH SCLK £ TOT LA &7y 7 THET H, LU 0nb 255

%,

SCKDelay

AUTO £— FOHE SCLK 226 CS A7 ETT L g 271y 7 CRET D, L PIT 05 255

EAGH

©® MinScInActTime
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TOPPERS
AUTO E— FD%6E, CSAT7n6 CS A ETOR/NEIEY vy 7 Zf(ET D, L3 0
5 2565 £T,

MaxifTime
AUTO F— RUSNDRERET, CS 247 LAhoT-8E80 2507 L—LABOBEY v v 7 2k
TT5H, LT 0o 255 £,

@ Prescaler
SCLK DA am v AT L7 vy 7 OO A#RETHRET D,

@ SignBit
SPI & —#% MSB/LSB & i,
ik [ R
SPI_DATA_MSB SPI_FMT_ENDIAN_MSB | #5%7 — % MSB
SPI_DATA_LSB SPI_FMT_ENDIAN_LSB | #i3%7 — % LSB

# 4.2.2.1.8 SignBit &% E 1A

4222 A 3—7 A Atk
AUTO E&— FF7 D4, SPI ZHl#l34 25 N7 A4 ~BEEIILLFoEY ThoH, SS OfxElE., GPIO
Zff > TRIBEHIE L7 P L 7e & 720, TOPPERS BASE PLATFORM(ST)® SPI %714, AUTO £—
Rt770T, SPLAOY LT al T At, ZOHEI/E->TND,

RE¥A i EIE FhE ik
Spi_init SPI_Handle_t* | ID portid HBER—HFIDDSPI XY 7 =7/
SPI_Init_t *spii UL L, N RI~DRA U Z
i
spi_deinit ER SPI_Handle_t* hspi SPI Z Al HRREIC =9
spi_reset ER SPI_Handle_t* hspi SPI# Uty T35
spi_transmit ER SPI_Handle_t* hspi SPI X5 21T 9, Badsi& T £ TRk

uint32_t slave_select NTHEHL &5,
uint8_t *tx_buf
uint32_t len

spi_receive ER SPI_Handle_t* hspi SPI 25 %#1T 9, Bailf& T £ TR
uint32_t slave_select NTRHEDB &R D,

uint8_t *rx_buf
uint32_t len

spi_transrecv ER SPI_Handle_t* hspi SPI 552 5 %#1T 9, AEHE T £ TR
uint32_t slave_select BNTEB LS,

uint8_t *tx_buf
uint8_t *rx_buf
uint32_t len

Spi_isr void intptr_t exinf SPI #ALY — B A )L—F

# 4.2.2.2.1 SPI K7 14 ¥

4223 J0—Fv¥—F
SPI R7ANE, FIFO IZX2@BEEET DL HICEFLTWET, SPI OWHIEEEIL. spi_init
BB AREL THRR— FEELVMRE L 7 4 Xal—a UEEKORA 22 BELE
7,
NRY T 2 T NVEZEDRH, ERFOHR, EZENRH Y, TNETNOEEEEHE L C\WET, @itk
FHITHBEBNTITONE T, EERIXIFZE AL EDOEE, spi_transsrev TT X TOIRELITAET, #r
EOKRTRELEIT ) %G, spi_wait B A FFOHEIXBISAN TR TRHLZITWET, SPL N RIHRD
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ErrorCode [33% 4.2.2.3.1 ® X D IZHIHHFIZBAE L= T — % KMNT 5,

EFR i A
SPI_ERROR_NONE 0x00000000 7= L
SPI_ERROR_TIMEOUT 0x00000020 AT —hERIA LT U b

# 4.2.2.3.1 ErrorCode ®NE

X 4.2.2.3.1 1 SPI Ot 7 v —F v — bz icfli L £9°, SPI BlAA, @17 & PEuHIEAE~~7 +
DOFH) APT % FIVTRERT 2,

SPI##A1E

-BEEEHL

SPIFAMDMAF v %
IWNRSERBT
%

SPIDEAA R EEERIICH
MH LT —2 &SP 55
DR—KIDES|#& FIHME F—ASPLInit_tid/\U K
LCspilinitZEI U - |SHcar—ahd-0EH%E
LAYRSADRA HEICHERLIDAT—2%%

REMB i B

“RELLRL

SPI/\>K5[ZDMA
FrRILNVRSE
&HE. DMAF¥RIL
INURSIZSPIAUER
SEERE

®T
4 4.2.2.3.1 SPL b7 v —F v — I

4 4.2.2.3.2 12 SPI DEZfEOT7 v —F v — hait# LE T, HEOR L —T OxEE1T 9 a1,
SS OEREXITOLRITNT B2\, EZEOUIL, HEOHADBENCZEOHDBETH-TH,
spi_tranrecv B CUH AR TE 5, KMEOLDBETZOBEBEHEHA LIZEE. %ET—%L LT
OxFF (5 &, ZEOHOBETIOEKERHA LIZEA, XET—XE LT OxFF 237 47
LTI ZR2TH D,

EZEOLAE, BHELRMLTZET — P2 EHEkICE Yy a3 b, BEMFLIFEENTITI., B
DENE OKLUAMI= T —BRAE L TnWb, =7 —0FMMIX SPI N> K7 ® errorcode It~ N5,
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EZEREEATY
FICHERLEET
—AEtyk

l

spi_transrecviE % T .
—k uxIE

JE—ABTIS—HIE

_OKLL4}

[ 4.2.2.3.2 SPI 6% 7 o —F v — |

4.2.312C

12C (7A « A7 =7 « —) ([ JEIEEOBERICT ¢V 7T AR LIRS 72> U 73R
ThHbd, AA AR — KB~ AH | JFIERUNRAL—T L7720 AL —T7 RLRAEX—ZT — XDk
ZAEEAT O, FEARMBEHE X 100kbit/sec Dl E— K & 10kbit/sec DEHE— R H 575, HA
PLb, F7203 BEARUTOHE CHEZITOHAELZ WV, AL—T 7 RLATEHEILTEY b TH DM,
PHELLTIOEY hOAL— 77%v2%%m7 Lo T D,

I2C 1 SCL (Z7raw7) & SDA (F—%) O 2 5O TREXITH . FINEEH A HE 1T
2ODMEIATDHIRE R D, v AL UNFITHEMEZFF > TV RO 1m > 7 SCL 1T~ A Z A
HRET D, HL, va7MTﬁ%ﬁ~£ﬁﬁAi Z L—71] SCL 155 % Low (2% & L CHEHARTE
ZED, BEEITHOBEARIL. BEMN 7 0y 716508 T SDA EICTF—4#E542R/E5, HEDSE
yFE?%F@WSDA%MM L72BAITACK 720 HIOFEERBIENACK &72b, AL—7
7vaﬂm@—ﬁ%&?~&%é%l4z&1arh

AL—=T 7 RLAD 7bitDBEDILZ T Fv—b

CL 1-7 8 9 1-7 8 9 v /

MSB(REfityh) LSB(@|Fztyh)
SDA \ / D7-D1 X Do >\ / \ D7-D1 >< Do >\ /
l_Y_.«‘ \_Y_J \ Joo J \ < AN J | S
Start Condition Slave Address Write (0) ACK Write Data ACK Stop Condition

XA 1 XA B AL—Tf

X 4.2.3.1 AL —77T KL A 7bit OF — F#inik

4231 T—3 {1
12C RIANZIPHEUEHORI L LT, £ 423110 12C 27 4 Fal—glM N RTE

TOPPERS BASE PLATFORM (RV) REFERENCE MANUAL 16



LT# 4.2.3.1.2 D 12C > R8I ZE>, SoC

—~—
E

TOPPERS

7 MM THEIEL TV D, SDA DT —Z ANBREDT=H, KEOHFEITHHEL 72> T D,

(2 12C D IP 13722, K Z A 3% GPIO o Y

#w | HH A B RE

1 smlock int

HEfhLEIAENH &~ 7 4 ID0 CTHEAE 72 L)

#4231112C=2>v 7 4F¥=2Lb— g 7l

A RFZA 3% SCL & SDA (2

GPIO Z#fiE L TY 7 b v = 7 H#illi T I12C #2147 2 & &

725 T

D, arZafalb—ia NI vy ZHHZIT O B~ 7+ USAOREITZZRYY, smlock 1%, F
T A NOYAHEICHE N Db~ 7+ B 2HET D, B rORE THMmHIEZR L L d,

&5 | HE Al e
1 base uint32_t I2C R—2A7 KL =&
2 | Init 12C_Init_t RC=>7 4 F¥alb—va A
3 | portid uint32_t 12C A— 1~ ID
4 | clkCount uint32_t F ) REAIO 7 Ty 7 L R
5 | sclpin uint16_t SCLov &5
6 | sdapin uint16_t SDA » v &5
7 | gpiopull uint32_t GPIO @ PULLUP # & {41 ik
8 | gpioiofl uint32_t GPIO @ IOF g% & (R 17 pEdk
9 sdaoe uint32_t HED SDA DT 4 L7 v a ViRiE
10 | ErrorCode volatile 12C = F —a— F(x= 7 — L% E I
uint32_t
*4.2.383.1.212C v FFHI
4232 413 —T x4 Rtk
12C #HltH32 K7 A4 NBEBUILL T oMY Th 5,
RE¥A Al 5%k FERE ik
i2¢_init I12C_Handler* | ID portid BER—KFID ®I2C XY 7= F)L
12C_Init_t *112¢ FOHUL L, N RT~DFEA X
ZRd
i2¢_deinit ER 12C_Handler* hi2c 12C = RFERREICE T
12c_memwrite ER I12C_Handler* hi2c VAN —F— RDOT — X EE.
uint16_t DevAddr MemAddSize # ¥ wic+ 5L 7 N
uintl6_t MemAddr L AR EEITHARWN
uint16_t MemAddSize
uint8_t *pData
uint16_t Size
12c_memread ER 12C_Handler* hi2c VAN —F— FDOT —HXZAF,
uint16_t DevAddr MemAddSize # ¥ wic+ 5L 7 N
uint16_t MemAddr L AREEITHARWN

uintl6_t MemAddSize
uint8_t *pData
uintl6_t Size

# 4.2.3.2.112C F7 A %%

4233 78—Fx—
12C DYIIRE L
WIERDORA > 7 2 i/E

. 12cinit B ERE L THRFA— FEELUHMERE L2y 7 s Falb—va v
ELET, RELETIIAZEEOALDELE L IpoTnET, AN

=~ \—0)]\

FTANTEFHZ AT ETT—FDOEZEEITWVWET, £/, AX—F, Abhv7, ACK WLEZY 7 b Y
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=TI TRELETOT, Fllcr — 22884 2HAZHETLO2LEIH Y FEA,
42331 7 o —F v — F &R LE T, 12c_init THUG L72 12C N> RT~DRA U H 1%
LIt 12C OFIE IR 5,

12C#HA1E

2.?&;;%@;2 VLT —212C Init tiZ/\UF

L Ci2e intZFEUN H FHILAE—ShoiHh ARE

CAURS~DHRA B EIcRELOHT—5%%
LAERETS L E¥R

%] 4.2.3.3.1 {7 o2 —F ¥ — kK

4 4.2.332 v AZDT—ZREDOT7n—F v — I, ¥42333%EFEOT7u—F¥—haRLE
T, BFERBIE 12¢c_memwrite. Z{572 51X 12c_memread B A FFONHBIZHEE Y A X DEZAZ DT
ZFET, EZFEOMRIL. BEERORY EfHER & ET, E_LOKUASIDRERVEOSET T —W %2175 T
L7EEW, XY T2 ME, T—XT7 FLAZFEHSLO (EEPROM X RTC 72 L) bV, E%E
DEE, T—HT RVADEELZITHOLENRNHD T, ZOHA, MemAddr T7—% 7 KL X,
MemAddSize T7—#7 RLADNA YA XERBELET, 7T —F 7 RUADOREZITORWEAE
MemAddrSize #€w LT, EZERBAEEFOHLET,

[2CRV 7 =T NVEET IEZWGEIX. G E LTI2C Y RTA~DRA X 248 E L Ti2¢c_deinit
B Z IO, XU 7 =T vy RIZIEREAREIZREY £9, ErrorCode (X7 7'V 7r—v 3 >
O7a 77 AEBRAICHEAZHAELTEY, =7 —a— RIEEINEREA,

A

EF [ A
12C_ERROR_NONE 0x00000000 T 7—7RL

% 4.2.3.3.1 ErrorCode DINE

RIET—4EATEY REET—SEATY LICAEY
LIZRE %

¢ -

AL—TF7RLRET—H4EE

i2c_memwrite B2 ANDRAVBESF AR BT
ISTT—45&1E SIET—AT7RLREHRELT
E#a—IL

JE—ABTIS—HIE

_OKLL4}
IS5—H#T
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X 4.2.3.3212C &7 a2 —F v — b

12C%15

RIET—HEAEY RIET—HMEEEATY LIZH
EIcFER 9%

l

AL—TF7RLRET—HMEHE

i2c_memreadBS % (< ANDRAVBESF AR HETL
TT—43%2(E SIET—HF7RLRZRELT
Ega—IL

JE—UBETIS—HIE

_OKLLS}
IS—#T

X 4.2.3.3312C%f7n—F+r—h

5 3XJE=AR
AREECIE, WA IRSEE & O & 2 7 B = X2 ORI L CafT 5.
51 M=

BATEF=ZRTIEAT FTEEL, TR ITHOa<v REHWTT T v N7+ — AEOMEBERETEC
TFTANEITY, TRy T a<wy NIRTICEIYa~wy FEMBARETHD, kv 77 A A— 3
YTChH, TV =y ar AT NNy S awr REBNTHIENTE D, FATE=XOANHIITIEYE
AN L TITH . T 7 40 bOREHREAHF11E FMP 7 —% /U TEESNTWE T U TILT A A
ThdHN, AMITOEZIZL Y, telnet DImARFEIZUID BRI N AEETH D,

52 EEAHAN
AT E=HDOANHINIAEEAH T LTITH, AL FILE 222 E£ L, AJ1, i1, —
Z7—D 32D FILE ~DRA L Z 2Ll FOAMTERT HZ & THEET D,
@ stdin
®@ stdout
@ stderr
FILE BY3% 5.2.1 O#ERK & 72 5, FILE BT fread <@ fwrite T7 7 A T 7 B AT A5 D 0 K
ZE LTINS,

%K | HEH A BEHE
1 | _flags int 77 ANHT T T
2 _file int T AINVEE
3 _func_in int 1byte AJJj 2 — 3w 7 B
4 _func_ins int n bytes AJJa—/ 3y 7 B35
5 | _func_out void 1byte Hifjz—L 8 7 %K
6 | _func_outs int n bytes H /) a— 3 7 Bi%K
7 | _func_flush int T—H T Ty aa— Ny 7B
8 | _dev void * T INA AREIERA~DRA > F
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# 5.2.1 FILE #!
BEAE AN ) Cix, LT o E YR — N5,

R4 Al 5% BEHE ik

fgetc int FILE *fp 7 7 A VD5 1byte mtAiA

fgets int char *c 7 7 A VDB SCFFN A P
FILE *fp

fputc int intc 7 7 A JUZ 1byte E X AL
FILE *fp

fputs int const char *str 7 7 A N LFHNFE X A
FILE *

putchar int int c 1byte XA A

puts int const char *str XFFN R NI E Z AR

printf int const char const R ) ~D 7 ) > K AERIXEA

H

sprintf int char *c Ny Ty~ Y b AT A
const char const %

scanf int const char const RN AF v eI E H

pi

sscanf int char *c AF¥Fy LNy 77y b ERITEH
const char const vig

fflush int FILE *fp Tr7ANDT T v a

fread size_t | void *buf T AN T — H G AT FEHRIX num
size_t len #
size_t num
FILE *fp

fwrite size_t | const void *buf Ty AINNT — HEX AR FEHRIX num
size_t len vig
size_t num
FILE *fp

fprintf int FILE *fp TrAN~T Yk iR EE
const char *const Zg

putc int intc fpute & [AEE
FILE *fp

getchar int FEUEN T 5 1byte fit A iA 7

getc int FILE *fp fgete & [FIER

# 5.2.2 AR — LTV DHERE A B

53 EEFNyHFavTUF
HAYE=LT, BEOT Ny Ja<v s ReELTUTOa~vy RePR— 45, FARATE=XZDT
Ny Zav s REEL (B73aY), F2o2o0avy RCHEEZIEETA2E LD, £, v
RERETDHHE. PO 1 LTFLIEEEMATETH D, A TR —Da~> KRH 56, FLH
T 4 ARy FTHa~vwr RN@EIREND,

Elavwr R | FE2avr R Gl B

DISPLAY BYTE start address[hex] NA FENLTAETY DUMP 9%
HALF start address[hex] 234 NEALCTAEY DUMP 9%
WORD start address[hex] 434 NHALTAEY DUMP 3%
TASK B AT DIREEFKIRT D
REGISTER CPU L U AXZ DODNEBHEERT D

SET BYTE set address[hex] NA NPT, AFVAREELTTDH
HALF set address[hex] 234 NI C, AEFEVNEEZEETDH
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WORD set address[hex] 431 NBEALT, AEVNEEERT D
COMMAND mode[1 or 2] T 74K 2, 1 DOEAERAID 1 3CFO I
SERIAL portno EEAH IOV TIR—  NEFEER
TASK taskid TASK =2~ ROXRY AT #HEET D
TASK ACTIVATE - & 27 OFEENE R (act_tsk)
TERMINATE | - B AT wET 3 5 (ter_tsk)
SUSPEND - % A7 OFfHE R (sus_tsk)
RESUME - % A7 OF L (rsm_tsk)
RELEASE - % A7 OFf BB (rel_wai)
WAKEUP - 2 2 7 DL (wup_tsk)
PRIORITY priority B AT OEBSEE RIS 5
LOG MODE [logmask][lowmask] syslog DERE— NELEE 5
TASK [time] B A DILTIRAEF R (R E 234 5
PORT [nol[logno][portaddress] | K— r7 721 7
HELP Argl avy R~

54 TI\v5J a2 FikE
B2 F=ZT, a~vr NEVET AHELZF D, a~ 2 ROWEIZE 1L (B7aY) a~v REAL
TEMENn5,

5.4.1T7—% 4%
gy REIMMZIZ 2 >R 244 %5, COMMAND_INFO A3 2 a~ 2 ROREZITV,
COMMAND_LINK %%, #%®» COMMAND INFO M A £ L O TEEAT TV 2IEET 5,
COMMAND _LINK % @ penext 7 Ny Z a~ o RO v 7 CERHT S, 202,
COMMAND_LINK I3fiifs) & OZEETHYERL L 72 T 1UE 722 B 72wy,

F= | THH Al HEHE
1 command const char * E2 o< N4
2 func int_t ()0 Foavwy NEEA~ORA ¥

% 5.4.1.1 COMMAND _INFO %!

Fo | HA it Hhe
1 pcnext COMMAND_LINK * | COMMAND_LINK ®F =— > H
2 | num_command | int Fo2a<wr RO
3 | command const char * F1 (B7FY) avwr R4
4 | func int_t (*)0 A7 AY avr ROIATE¥ (& IE NULL)
5 | help const char * #1757 3Y O HELP A vt—
6 pcinfo COMMAND_INFO * | COMMAND_INFO DOEH|~DRA &

# 5.4.1.2 COMMAND_LINK #!

5424 3 —2J x4 ALk
TRy Jawr RoEME, COMMAND LINK O A A X L A~DRA 2 HZ ZB|1EICLLT O =
—/LIZTIBMEN 5,

B il 5%k BAE fii %

setup_command int COMMAND_LINK * o<y KA BT 5

% 5.4.2.1 Ty Zaw FBEINERE

6 APIE
APLJEIXT 7'V r—3 2 Sk L TRRIE 2 A S =T 2 A 22T D@ TH D, ZORIFAN—F
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U 7R RTOS DRRICHBE SN, —EOA v I —T oA AT 52 L2k, 77V r—a

YEPABIT/ERT D Z L3 TE 5, £z, C SREOHKIS POSIX O L 5 IZPUHRYZ APTIZHEHLT R
(I, LINUX DA =72V =20 7477 ) 2 REETHEMT D LRTE D,

6.1 M=
TOPPERS BASE PLATFORM CTH AR — F T2 A ML —URRECTHEHT 27 7 A L AT A LERZ D
BT HOREMEFLD 2 5D APLICOWTCHAZTTH .
FE310-G000 Bg55Tld, i ATHE/R RAM ¥ A XWV/NEL 7 7 A Vv AT KFEMEL 720,

6.2 J7AINIVART L
7 7 A )V AT 5X TOPPERS BASE PLATFORM THEftd 25 A F L —UHRECTH D, 77 A LV
2T MILLTFD 3 5DEY 2 — /L THERRE N 5,
O Z7ANVTATTU
SibEED 7 s ANV EYR— T 5T 47T
@ APV —=VT NS ATR—T v —
AN —=UT N, ADEHEY 2 —/L
@ FATFs
AR L, 7V —Y 7 b7 & LTABRSNTWS, FAT (HERERLO 0 — T v 7
7AW AT A
TOPPERS BASE PLATFORM 7 7'V r— a v, n"— R =7 #R<EH 2 L T b,

7 r—ay
CEEBRREI7AILES
STDIOA 2 A—TxA( R

T7A4INZ4T3)D
FATFsO 74 JLES%k
FATFs®
FATFsKSA/\
SDMT /A RARSA /B g &
AP —SF AR H— {& (StorgaeDeviceFunc_t)
(SDM)®
SDMT /81 RARS A/ \ B $i4E &
MCIER ‘ {K (StorgaeDeviceFunc_t)
usB GDIC
SDMMC MIDDLE \—‘
ES/% GDIC SPI SDMMC/SPI/USBER S/
OTG

X 6.2.1 77 AN AT LD LA T HEE

6.21774IWLSA4T5)
T7ANTAT T VITEEANTIBERICE DY T, £ 6.2.1.1 BEZERMtT 5, ZnbIZICERELED
77 ANEEE T 7 A VEIRD POSIX AR TH D23, LLFOBEICHE » TR ORI Z T 72,
- CERBERED L O (C89,C99)
- POSIX.1-2001 Tk<flEbnsd LD
- LINUX [EA Th D0, @EEHICLERED
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B4 i Gl B ikt
open int const char *pathname Ty ANDE—T 2 Ty ANT | =7 —HF1 %K
int flags A AT )T H EiKT £l
close int int fd TrANDI a—RX B0, KHL-1
fstat int int fd 77 ANOREEIRY BT A | -1 TET—
struct stat *buf HLY A XE2IKT
Iseek off_t int fd T ANDOGmAHAEESNEEHE |1 TET—
off_t offset T 5,
int whence
read long int fd Ty ANNET =X EHAHT, | 0 TG, -1 T
void *buf FEAH LA X a7, 7=
long count
write long int fd T ANIT =R eEEZ AL, E | -1 T T—
const void *buf T IAHBLY A X HKT,
long count
mmap void * void *start T ANEAEY FIZIETD | 57 7 ALY
size_t length AT LDIY R
int prot — K
int flags
int fd
off t offset
mumap | int void *start mmap DR
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 AINDFEAEZEEZRE
long offset T35
int whence
stat int const char *name 77 ANVOIREDEH L B0, KHL-1
struct stat *buf
Istat int const char *name 77 A IVOIREORH L 0, RR-1
struct stat *buf
access int const char *name 77 A VOARBED U L R 0, £
int mode -1
mkdir int const char *name T4 L7~ OVER FEhEE 0, =D
mode_t mode -1
rmdir int const char *name T4 L7 MU OHIER FEhEE 0. =D
fli-1
chmod int const char *name T ANE— RDER 0, KiR-1
mode_t mode
remove int const char *name 7 7 A VIR ARTH O, ZREX-1
unlink int const char *name 7 7 A JVHIBR
rename | int const char *oldpath 77 ANKDEF 0, RR-1
const char *newpath
opendir | void * const char *path path (2R L7277 4+ L7 U R | =5 —FE NULL
M) —2&2F—F2 L AN —
LDRA H BT,
closedir int void *dir TA4LZ RIVARNI—2D7a | K0, Kik-1
— X‘\
readdir struct dirent* | void *dir EFIZT 4 L7 b U e dirent | POSIX &% I/F
R Z 5t A, dirp THREINT | HEP RS
Ny T KA T D,
statfs int const char *path v NENTET AN AT | FREIO. RBR-1
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| | struct statfs2*stat

| BV ol EIE T,

#6211 77 A4LF74 77V K

6.2.2 Storage Device Manager

Storage Device Manager X, A hL—U T NA AL ZDOFTCEITSINDBEOT =TIV T 7 AL

AT LEERTLHED 22— Th D,

6.2.2.1 T—3 5

Storage Device Manager |ZLL T D 4 DORTHERR I LD, BWD 2 DI T —7 v Thh ., *
6.2.2.1.1 @ StorageDeviceFunc_t (X7 —W /L7 7 A IV AT ADT INA ZAEEEHD A b L—Txb
ERBHEDIC, BET TV DT AL AT 77 a T =7 AOTH S, EEFEHL TV
HR—HNT 7 AN AT LD FATFs Th o729, FATFs OF7 A 2 I/F ORT —7 v L7 > T

5, 7 6.2.2.1.2 @ StorageDeviceFileFunc_t %X, 77 AV T A4 7 F VU Z{EMT 5720

T7ANV AT LEDT 7 ANV E T —7 b T 57200 TH 5,

. B—J

F5 | HH ) BEhE
1 | _sdev_sens int (*)0 TS Ak AR
2 | _sdev_diskinit int (*)0 T A 2D HHV B
3 | _sdev_diskstatus int(*)0 T NA ZADARRERH L EIEK
4 | _sdev_diskread int(*)Q TNA ATy s ) — REHK
5 _sdev_diskwrite int(*)Q TNA ATy T4 MNEK
6 | _sdev_diskioctl int(*)() 7 3A A TOCTL Bi%k
3 6.2.2.1.1 StroageDeviceFunc_t %!
*E | HA Al BEHE
1 | _sdevff opendir void *(*)() opendir Bi%k
2 | _sdevff _closedir int (*)0 closedir E9%&
3 | _sdevff readdir int (*)0 readdir E9%&
4 | _sdevff_mkdir int (*)0 mkdir BI%
5 _sdevff rmdir int (*)0 rmdir BA%%
6 _sdevff unlink int (*)0 unlink B8%%
7 | _sdevff_rename int (*)0 rename %k
8 _sdevff chmod int (*)0 chmod P4
9 | _sdevff stat int (*)0 stat BA%
10 | _sdevff statfs int (*)0 statfs BE%
11 | _sdevff _open int (*)0 open 4%
12 | _sdevff close int (*)0 close BF%%
13 | _sdevff fstat int (*)0 fstat BE%
14 | _sdevff lseek off_t (*)0 Iseek FE%
15 | _sdevff read long (*)0 read %K
16 | _sdevff write long ()0 write B
17 | _sdevff mmap void *(*)() mmap B%

7 6.2.2.1.2 StorageDeviceFunc_t %!

HED2OIFA L=V EFEHT HAT, £ 6.2.2.1.3 StorageDevice_t T A h L—TF /31 ZHIK
DIEHREBHDOH T, # 6.2.2.1.4 StorageDeviceHead_t %1% StorageDevice_t B A > A KX o R %4
D~y X THDH, # 6.2.2.1.5 1% StorageDevice_t D _sdev_attribute O B > MEEH Z 779,
SDEV_INSERTCHK A4 /1272 > TWRWT N, ATIX, AT 4 TOFKRT = v 7 247y, 20
Ba. VLD AT 4 7T OIRBETAT 4 T OFEERTET 5,

| &% | ®H E

B AE
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1 | _sdev_attribute uintl6_t TN ZADARTE

2 _sdev_devno uint8_t FORN, A

3 | _sdev_port uint8_t T A AFER

4 | _sdev_maxsec uint32_t TNA ADI KT 2K

5 | _sdev_secsize uint32_t FNRAZADE® T XA X

6 | _sdev_instimer uintl6 t AL A ~—

7 _sdev_inswalit uintl6_t AR B IEERY

8 | _sdev_notice void (*)( FRE = — LN 7 BER

9 | _sdev_locall4] void * g—hLxTl T

10 | pdevf StorageDeviceFunc_t TNA AT —T v

11 | pdevff StorageDeviceFileFunc_t* | 7 7 A VE ST —7 1

% 6.2.2.1.3 StroageDevice_t %!

%5 | HH ) B

1 | _num_activedev uintl6_t BERHEA B L—T T8, ADO

2 | _sdev_active uint8_t TINA A =T ¥ D NES)

3 _default_device uint8_t F T F IV NTFRA RAEE

4 | _get datetime uint32_t (*)0 FELIELH U B %K

5 | _psd StorageDevice_t * A k=TT N A ARSI

7% 6.2.2.1.4 StroageDeviceHead_t %!
B fitr NEE

SDEV_ACTIVE (1<<15) TINA AT 7T 4 7 DARKE
SDEV_INSERTCHK (1<<14) fEA - BEHOBREDH Y
SDEV_CHKREMOVE (1<<13) PEH A 217 9
SDEV_ONEEXIT (1<<12) — Ll EHEH D B o T2
SDEV_EMPLOY (1<<8) TN ZAEEF
SDEV_ERROR (1<<7) TINA AT T —
SDEV_DEVNOTUSE (1<<0) T8N A A A AT
SDEV_NOTUSE 255 EAARATOE Y FMER

#* 6.2.2.1.5 _sdev_attribute % EfE

6.2.2.2 A=A R

#6.2221FA ML=V T NS A9X—V ¥ —CHHT LB TH 5, sdev_init I TA FL—F
NARASTRZ—T X —ZHAZE 72D | sdev_terminate BB TR L7225, ZDOMT, AR L—UFT A ZADE
EITH, £9. SDMSetupDevice BB TA ML —UF A ADOBEEITO, TA AEBFEREL T, 2
DO ZFFO & | ppsdev (2 A b L—F 31 A(StoregeDevice_ )3 v F ENTES, HHEIL, BKE
NTEARNL—UT AN RZUTORESEEZEY N5,

O THAAABEET—T N THRALARTANRT—T )L

Q@ ZFANERT—T N a— N T AN AT AIHIE LT T 7 A VEE T — T

©@ B RO O A R

@ v—NT—H% : FANLOT A AEDEHR % _sdev_local IZFZET D

A N L= F A AHER BT SDMSense_task TIT 9 3. T /3 ATHRIKB AN WX, #
AT LAUVTREIEDT 9 B2V, 2 D4, SDEV_SENSE_ONETIME % 2> /8A L AL v FTE
FLTEN RTHUTESE LTRESN, 731 ADEE% . SDMSense_task(0) # %= — L9 hux, A
T AT OARYELNIAZTT 5, SDMSense_task Tlt., & A% & L T psdev->pdevf->_sdevf_sense (2T
AT AT OB AZITITD, ZOBBEREL TBLERH D,

SDMSense_task #fiH L 72\ i5A1E. SDMEmploy B# %> TEEAT + 7T OFELZRETDH Z

EMMWTE D,
BE% 4 Al 5% F4hE %
sdev_init void intptr_t exinf AR —UF R A —
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¥ —Z Pk 5

sdev_terminate void AR —=VTNA AR —Y
¥r—ERTTD

SDMSetupDevice ER int16_t devno FBEDT NA X &BIMNT 5

StorageDevice_t **ppsdev

SDMDeviceNo ER_ID const char **ppathname IRALINGT A A5 %L
DT, RRALDOTRA AL
Ax v 745

SDMGetStorageDevice | Storage | int devno FNRAAFENB AL —Y

Device_t TR ASNDRA X2 ETD
* 9
SDMEmploy ER StorageDevice_t *psdev T3 2D EEP (true), 1k
bool_t sw Hi(false) Z % €7 5

SDMSence_task void intptr_t exinf TN, A AKX AT (B

SEH0)
7 6.2.22.1 AL —UF NS 2w x—T v —HEK
B A

SDEV_SENSE_ONETIME SDMSense_task % B% & L CffEH

NUM_STORAGEDEVICE A KL —=UTF R ADE(T 7 4V Mt 4)

DEAFULT_DEVNO F 7 4V b DT A ZAFKEGRE L 0)

+F 6.2.2.2.2 a2 NA VAL v FRIEM

6.2.3FatFs
PLATFORM V1.X Ci3.FAT12,16,32 HoOr—H v 7 7 A )L AT L LT FatFs R0.07a % RTOS
KD O—EEEL THEA LTS, £, FatFs ®F 314 2 R A X (diskio.clZB L T, o
AR —INCKISNARE R L O ICT XA AT 7o 7 a T — T NV EEOHE T &2 iT-> T\ 5,

6.3 BrfRIEE
RTC 731 ATty Wi BB R & 72 5, IFRIEELCIL, 2 2ORE IV CHZIORE
BAEAT ).

6.3.1 7T — 3 {t#%

# 6.3.1.1 ® tmtm2)HEERITFREZ OE AT HMIERTH D, tm HIEKIZT A4 77 Y O time.h
WCERINTWAHREIAEEKR R —DHDOTH D, tm2 13 tm & [Al—OFIER T, standard device
TH—HVICERZLTWVDEHDOTH S, RTC 731 ADORLBLERT tm2 &R AT 5, o0k
O/ types.h H TEFRK STV D time_t BT 1970 4 1 A 1 H O OFRGERFE 27 TE T,

%5 | HH ) B
1 | tm_sec int (0~59)
2 tm_min int 45(0~59)
3 tm_hour int FE(0~23)
4 | tm_mday int Ao BR(0~31)
5 | tm_mon int AH1~12)
6 | tm_year int AE PEEE, {H L 0 1d 1970 4
7 | tm_wday int HEr o A(0~6)
8 | tm_yday int ErR o H(1~366)
9 tm_isdst int

% 6.2.1.1 tm &
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6.3.24 32— 7 o4 Atk
tm HEIER L time t B & OEWAT D% L TE 6.3.2.1 ICEAKEHET S,
B%4 i Gk HERE ik
mktime time_t struct tm *ptm tm #EER % time_t [CEH#AT 5
gmtime_r struct tm * const time_t *pt | time_t % tm f&ERIZEH S 5

struct tm *ptm

# 6.3.2.1 W& FREI%KL

64Ul X FILDT
Ul R T LT, 7774 v 7 LCDIZxt LT, KM, CTFRBZITHOA LV H—T = A A
ZBINd %, KIEHE O API 13 GDIC/adafuit_st7735 OHEE B & 4%, XL, TOPPERS
ECHONET WG TER L2 HE 7 + > hOXFEBREICHLTE 5 X 9 1C3%EF L,

6.41UlT7cs Lo RV
Ul7 4 L7 FULBITFICKREZ + - MEEREAHET 5, ULBEREEZ IV iATeI1ZIE Makefile D I F/Lw
=T DORFEIWZLNT DA 7 v— R &7 21T L0,
include $(SRCDIR)/ui/snfont_disp/Makefile.config

e 14 b7 52 bEE BETT7 42 hE S ik
HET 4L 912,16 12,16 3= aE SV N A ¢
JLTCHRAE

# 6411054127 RV

WET 4+ FOBETE Y b~y T T =HFLUTONy Z2ffD, 77 A NVEVTERT D,

PTFICET 73 Py b~ T 77 A ND~Ny Z ot BEXY by T 40T 5,

%5 | HH i B
1 | Magic 0 char [4] “FONT”
2 | Name 4 char [32] VA
3 Fsize 36 unsigned int T A NP AR
4 | Csize 40 | unsigned int By b~y 7T —2Da— RO A N
5 | Isize 44 | unsigned int By b~y T T —ZDA A—=TEOSA MK
6 | off cnv_tablel | 48 | unsigned int UTF-8N 2 XA Fa— BT —T N ~DA 7% v k-
7 | siz_cnv_tablel | 52 | unsigned int UTF-8N 2 /XA k22— RIRBET — 7 /L~Da— K
8 | off cnv_table2 | 56 | unsigned int UTF-8N 3-1 /X1 ka2 — KT —T L ~DA 7€ v k
9 | siz_cnv_table2 | 60 | unsigned int UTF-8N 3-1 /31 k a— KRBT — T L ~D a— N
10 | off cnv_table3 | 64 | unsigned int UTF-8N 3-2 /N1 k2 — KRR T— T L ~DA 7€ v k
11 | siz_cnv_table3 | 68 | unsigned int UTF-8N 3-2 /A k a— KRR T — T L ~D a— N
12 | off 2byte_font | 72 | unsigned int UTF-8N 2 34 ha— R+ A A= ~DF 7w b
13 | siz_2byte_font | 76 | unsigned int UTF-8N 231 ha— R4+ A=V DT AT L3
14 | off 3byte_font | 80 | unsigned int UTF-8N 334 ha— R+ A A= ~DF 7w b
15 | siz_3byte_font | 84 | unsigned int UTF-8N 3 A ha— R+ A=V DT AT L3

#£6.4.1.2 WETZ7 52 b7 7 A NVD~y X EREER

6.5 RTOS [S#k#RE
pdic 7« L7 F U DE TIZ base_platformh £ > 27V —R7 57 A Vv ZEELS, ZTO7 7 AV
TOPPERS BASE PLATFORM WOLLFDEY 2 —nbEBBEN5S, 207 7 A LHNIZ RTOS & D
API O~ 7 b EREITV, Y/ RERLFEZIMZ DT LICLD, Fix® RTOS @ APLIZHHET 5 2
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ENTEDL, 2O~/ uEBRT LT 4 L7 RV 7.1 @ISR

~ 7 uORBIT L HERHY ., LITFOEY,
ASP/JSP ToOiti#k ASP3 ToOi#k
DELAY_TASK dly_tsk DELAY_TASK(t) dly_tsk((t)*1000U)
SLEEP_TASK slp_tsk ASP IZ[FI T ASP 2[R L
TIME_SLEEP_TASK tslp_tsk tslp_tsk(t) tslp_tsk((t)+10000)
WAKEUP_TASK wup_tsk ASP 2RI U ASP (Z[F L
WAIT_SEMAPHORE wai_sem ASP 2RI U ASP [Z[F L
TIME_WAIT SEMAPHORE twai_sem
SIGNAL_SEMAPHORE sig_sem ASP IZ[FI T ASP 2[RI U
INTERRUPT_SIGNAL_SEMAPHORE | isig_sem ASP IZ[F L ASP 2[R U
LOCK_CPU loc_sem ASP 2RI U ASP (Z[F L
UNLOCK_CPU unl_sem ASP 2RI U ASP (Z[F L
ENABLE_INTERRUPT ena_int ASP 2RI U ASP [Z[F L
DISABLE_INTERRUPT dis_int ASP IZ[FI T ASP 2[R U

# 6.5.1 —f RTOS ~ 7 1 &5
ASP/JSP/ASP3/FMP T DFc#,
GET_TASK_ID get_tid
ACTIVATE_TASK act_tsk
START CYCLIC_HANDLER sta_cyc
STOP_CYCCLIC_HANDLER stp_cyc
RECEIVE_DATA_QUEUE rev_dtg
TIME_RECEIVE_DATA_QUEUE trev_dtq
POLLING_SEND_DATA_QUEUE psnd_dtq
INTERRUPT_POLLING_SEND_DATA_QUEUE | ipsnd_dtq

#6.5.2 “fE RTOS v 7 0 iEH

7 72714ILDOER
TOPPERS BASE PLATFORM @ YV — A2 7 7 A WAEEIZ DWW TCEH T 5, BT 7 7 AL AT A

RN AT | KGR

& IR B HRS)

N—=2F 4 L7 F RICEET D,

HTOWTHEL#HT 5, BASE PLATFORM @ Y 7 k7 = 7 #ihiE asp D

7.1 HEE
i@ oT 4 L7 b UMK AR 7.1.1 12587,
FALI Y RS %=
files TFANVATLEAD) — AL AL I N—RT7 7 AL RTOS Bfifbxfhis
monitor HAT =N EBEANFT IO —A A I NV—RT 7 AL
gdic GDIC K74 X RTOS Rl bzt his
pdic PDIC FZ A 73, RISC/V iR— NEIE R T A N Z o RTOS [k} it
syssve malloc,calloc,free BE%L
ul GLCD 27, 7T 7 4 v I T —HFER RTOS R bxf s
usb USBHRAN, XA ZADI KLy =T RTOS R bt
%711 LDBT/I)I/yl\)

pdic ®E T{Z RTOS

fE@H DA > 7 v— K7 7 A )L base_platform.h #& <,

7.2 PDIC(Base/Standard) K54 /\

FE310 H Base/Standard H N7 A /13 pdic/fe310 IZ Y — A7 7 A L3 5,

77 A

N

1%

device.c

GPIO,DMA,LED,SW KT A /N« V=R T 7 A )L

Base

TOPPERS BASE PLATFORM (RV) REFERENCE MANUAL

28




g
Il

TOPPERS
device.cfg LED,SW ® RTOS V VY —X 7 7 A )L Base
device.h GPIO,DMA,LED,SW KT A /N« f I )L—RT7 7 A )L Base
i2c.c I2C KT AN« V—RT 7 A )L il 0
12c.h 12C KA AL I NV—FRT7A)V il 0
spi.c SPI KTA /N V—RT 7 A )L
spi.h SPI KIA N e LA IN—FRT77 A1)V
pinmode.h Arduino ® GPIO ¥V f%E « Y —AT7 7 A )L
pinmode.c Arduino ® GPIO BV 3% E « A I V— K7 7 A )L
sifive-fe310.h FE310 DT /A AEHET 7 A )V 1.4.4

# 7.2.1 FE310-G000 KZ A /X7 7 A )b

K210 H Base/Standard H K7 A /% pdic/k210 12V — A7 7 A V3D D,
77 A A ikt
device.c GPIO,DMA,WDOG,RTC R A /N« VY —RT 7 A )L Base
device.cfg RTC,WDOG @ RTOS UV YV —A 7 7 A )L Base
device.h GPIO,DMA,WDOG,RTC RKZA N AL T NV— KT 7 AL Base
dvp.c CAMERA FI A/« V—RAT 7 A )L
dvp.cfg CAMARA FZ7A4 NRTOS UV Y —AT7 7 A )L
dvp.h CAMARA RIA N - A I N—RT 7 A )L
i2c.c I12C RIA N« J—RT 7 A )b
12c.h 12C K794 AL I NV—FRT7A)V
spi.c SPI KTA /N V—RT 7 A )L
spi.h SPI KIA N e LA IN—FRT77 A1)V
spi_reg.c VI —SPL RIA /N V=T 57 A)L
pinmode.h Arduino ® GPIO ¥V f%E « Y —AT7 7 A )L
pinmode.c Arduino ® GPIO BV 3% E « A I V— K7 7 A )L
kendryte-k210.h K210 DT /XA REFZRT 7 A /v 1.4.4

#1722K210 FIA T 7 AV

GD32VF103 H Base/Standard H N7 A /81X pdic/gd32vi103 (2 Y — A7 7 A D38 5,

77 A A ikt

adc.c ADC FIA /N« V=R T 7 A )L

adc.h ADC RTAN A I N—KRT 7 AV

device.c GPIO,DMA,WDOG,RTC FTA /N« V=T 7 A )L Base

device.cfg RTC,WDOG ® RTOS V V—AX 7 7 A )V Base

device.h GPIO,DMA,WDOG,RTC KT AN« L T )N— KT 7 AL Base

i2c.c I2C RIA N« V=T 7 A )b

i2c.h 12C KTGAN e f I N—KT7 AL

spi.c SPI KTA /N Y—RXT 7 A )L

spi.h SPI RKIA RN e LI N—FRT77A)L

pinmode.h Arduino ® GPIO ¥V f%E « Y —AT7 7 A )L

usb_otg.c USB-OTG KT A /R« V=R T 7 A )b (Vo735 TRA AD
A aliikras

usb_otg.h USB-OTG RZA N e LI N—RT7A)L

gd32vf103.h GD32VF103 DT /34 RAEFRT 7 A )V 1.4.4

7 7.2.3 GD32VF103 K7 A "7 7 A )b

SAPPHIRE SOC(T120 BGA324) ffl Base/Standard A K7 1 /\{i% pdic/sapphire-soc |2 Y — A7 7

ANVND D,

77 A IV Rk ik
device.c GPIO R A /8« V=T 7 A )V Base
device.cfg Wik, ELAZO RTOS VY —Z2 7 7 A )L Base
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device.h GPIO FZA4 XN e f I NV—RT 7 AV Base
spi.c SPI KTA /N Y—RT 7 A )L
spi.h SPI RZA /N e LT NV—RT77A)b

sapphire_soc.h

SAPPHIRE SOC O7 /A RAEHRTZ 7 A )V

7 7.2.4 SAPPHIRE SOC KT A7 7 A )L

7.3 GDIC F

2 WA

74 L7 Y gdic LFIZ GDIC 7 A N %8>, GDIC FZA /N& PDIC ITIKAFEL . 7731 A2
K17 Lo BsE 2 122,

F4L27 KU A ik
usb_otg usb_otg(DWC2-OTG K Z A /%) EiZfriE L, USB I K7 =7 |Z | Longan
OTG RE A 1-L4 5 nano & ff]
spi_driver SPI A% —T A ADSD HI—RKHARITAN, 7 ALV AT AT
SD 1— R RIA N\Zikd 5
adafruit_st7735 SPI A ¥ —7 A XD Adafruit 1.8LCDIZx LT, 797 4w 7
API #1235
adafruit_IL.I9341 SPI A v #—7 = A A® Adafruit 2.4°LCD IZX LT, /77 4 v 7
API #1235
aqm1284_st7565 SPI A > Z—T x4 ADAQMI1284 LCDIZxf LT, 277 7 1 v 27 API
ik
aqmO0804_st07032 12C A% —7 A4 A0 AQMO804LCD (Zxf L CTHx v 77 & API %
Fefit
bleshield2.1 Arduino BLE Shield2.1 (2%} LT, BLE-API Z4Z{it3 %
sipeed_ov2640 K210 fH ov2640 7 A Z#%6E API % $#2ft K210 BH
sipeed_st3389 SPI A v % —7 A A® K210 f st3389LCD (2% L C, 777 4 v | K210 & ff
7 API % fi¢fit
sipeed_st3375 SPI 1 % —7 = A A® longan nano H st3375LCD IZ%f LT, 7 7 | Longan
7 4 v 7 API gt nano &

#731GDICT 4 L7 RV

8 ZETHERF
Version 1.0.0 A DOEHJEIE 2t # 3 5,
version date functions
1.4.2 08/31/2020 | K210 . YOLO 7 &80
12/18/2020 | longan nano %}, 7 7 A /L3 A5 LT long name i F 72 U ViR GE % A RE
T 5
1.4.3 04/18/2020 | RTOS ®#—t & » 22— LESfkBERE 2 BN
1.4.4 11/19/2022 | USB Device HID ffi HFFIZ Winl0 TF —# Z &2 W ORE. USB
B 2 FHE IE
12/14/2022 | asp B — R /VIELEHICLE S ELE
02/08/2023 | T120 BGA324 R— K asp B —F /L%t
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HI-FIVE1 O A — FKGFHAREZFL# T 5,

(1)Arduino connectors E 7%

TOPPERS

CN No. Pin No. | Pin#% MCU pin e
CN6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET PIN_AH7(FPGA) RESET
4 +3V3 VCC3P3 3.3V input/output
5 +5V VCC5h 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. Pin No. | Pin4 MCU pin HRe
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 X E

QW Fra s T A

Program name | shield environment detail

LCD Adafruit 1.8 TFT | ROM 777 497 LCD RART A NI a7 T A

LCD2 Adafruit 2.8 TFT | ROM 777 497 LCD RRT A NI 7T A

bleshield21 | BLE SHIELD2.1 | ROM BLE XU T7 =TI NT AT T T A

ulcdshield TEBO001 ROM LWLP @ DHCP 7 A 7 k.ping 7 A N R A 72524k
UART/LCD ¥ — fBL, 74 V27 bV lwip & LWIP ® Y — XFHE
R (lwip-2.0.3/cntrib-2.0. DAL EE

Flo. REY — AZHDF Oy F LB

WDOG - ROM VY F Ry I ZA~—FT Ak

12C TEBO00O1 ROM AMQO0802 D F D F A HE
I2C > —n K
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Appendix B Maixdino
Maixdino ® A — FEfFEERZ Fldi 9 5,

(1)Arduino connectors T 7%

TOPPERS

CN No. Pin No. | Pin 4 10 pin HhE
CN6 1 NC - -
power 2 IOREF - 3.3V Ref
3 RESET PIN_AH7(FPGA) RESET
4 +3V3 VCC3P3 3.3V input/output
5 +5V VCC5h 5V output
6 GND GND Ground
7 GND GND Ground
8 VIN VCC9 Power input
CN8 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. PinNo. | Pin% 10 pin Héhe
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 & Arduino connector %€

(2)SD 1 — R#Efi &

Pin No. e

1026 SPI-MISO
1027 SPI-SCK
1028 SPI-MOSI
1029 SPI-SS

BV ra s A

Program name

shield

environment

detail

DEMO

RAM

NAT. 77747 LCD FRTE

12C

I2Cv—n K

RAM

12C "t 2 A5 & +, Mainduno TIXEKICE/EET
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SDCARD

RAM

SPI-SDCARD D7 7 A )V AT b« T A NI 7T b

TEST

RAM

UAvF Ry X AA~—TFT A |

Appendix C Longan nano
Longan nano O 74— NMEIFEERZ FLEIT 5,
(DSD 7 — Rk e

Pin No. e

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

(2)LCD #fe &’

Pin No. e

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

(G N A=A N

Program name Shield environment detail
DEMO - ROM 757 47 LCD £/R7E
12C ROM AQMO0802, ADT7410 %, 12C#fET A k
ADC ROM #H Joy Stick Zfli>72 ADC 7 A I
(@) il

SPI % DMA THEHT D &, ET7H 77 v 795,
ADC %# DMA T35 &, FEIThEc 77 v 7
USB IZ7 /31 ADHFATR[RE, CPU 7 1 v 7 % 48MHz OfEEIZRRET HMLE N H D

Appendix D T120 BGA324
T120 BGA324 DR — NEIFLEE A Fid 9 5,

(1)J12
Pin No. | Signal Name T120F32414 Pin % e (FPGA REIZ X )

1 PMOD_A_IOO0 GPIOT_RXP20 UARTO0 TX
2 PMOD_A_I02 GPIOT_RXP21 UARTO0 RX
3 PMOD_A_I04 GPIOT_RXP22 (GPIO BIT1)
4 PMOD_A_IO6 GPIOT_RXP23 (GPIO BITS)
5 Ground GND
6 VCC 3.3V
7 PMOD_A_I01 GPIOT_RXN20 (GPIO BIT12)
8 PMOD_A_I03 GPIOT_RXN21 (GPIO BIT13)
9 PMOD_A_IO5 GPIOT_RXN22 (GPIO BIT14)
10 PMOD_A_IO7 GPIOT RXN23 (GPIO BIT15)
11 Ground GND

12 VCC 3.3V
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(2)LCD #efi
Pin No. | Signal Name T120F32414 Pin 4 Hhe (FPGARREIZL D)
1 USER_LEDO GPIOT_RXP24 GPIO BIT4
2 USER_LED1 GPIOT_RXN24 GPIO BIT5
3 USER_LED2 GPIOT_RXP27 GPIO BIT6
4 USER_LED3 GPIOT_RXN27 GPIO BIT7
5 Ground GND
6 VCC 3.3V
7 USER_DIPO GPIOT_RXP28 GPIO BIT2
8 USER_DIP1 GPIOT_RXN28 GPIO BIT3
9 USER_SWITCHO GPIOT_RXP29 io_asyncResetn
10 USER_SWITCH1 GPIOT_RXN29 GPIO BITO
11 Ground GND
12 VCC 3.3V
@)Y Frru s s n
Program name Shield environment detail
SPI - RAM FLASH ROM DUMP 7' = 75 X
TIMER RAM USER TIMERO 7 A 71 7' A
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