TOPPERS

TOPPERS BASE PLATFORM (CV) V1.5.0

HYE TN BEE (Educational WG)

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL



TOPPERS
EHEERE

Jy—= EER) TERE BN

0.1.0 2017/01/20 | 77N B RR

0.2.0 2017/04/21 | PrN B FPGA RE£2 D F0k 2380

0.2.1 2017/07/07 | TN B T AN AT AOT 1y 7 XA B

0.3.0 2017/08/25 | FrN i FPGA SPI R 7 A /\OFL#H & 180

0.4.0 2017/12/05 | 7N Bl TOPPERS USB MEDDLEWARE D %)

1.0.0 2018/05/31 | PrN ELi LWIP H EMAC K7 A "O%HS/ADC it

1.1.0 2019/03/04 | rN B N—T g 7y A B REGEANC Fr

1.1.1 2020/04/18 | TrN Rl Iwip DX—=2 3 0% 2127 v/, 7 v A

1.1.2 2021/05/24 | FrN B i Ty AN AT AOER | 6.6 ZE

1.1.3 2022/04/18 | FrN B i RTOS [RiitaeE

1.1.4 2023/04/13 | N B USB 2 MU =7 Ofgiifb, gdic Z ik L sp32 %18
. lwip # 2.1.3 (=Y a7 v/

1.1.5 2023/12/12 | PrN B i IwIP ® TCP v v 7 ##e%EM, G_SYSLOG w7 &
BEYEM ) O OIS, EER B OEE . ry b Y
— 7 F=4%5, USB 5234 2 MSC Z B/

1.1.6 2024/02/27 | ¥riN Bl ENABLE_G_SYSLOG = true THERNELIL D RED %
Jia, U—= 2 Tk

1.5.0 2025/04/22 | PN B i F — %L D stdint.h B E 2 O k(3.4 TEA BN itron.h

DL ELD 5, stdint.h kS —FVHOEE, 77
U Oift, # A7 €=2 O, PICOW Zffi-> 7z
WIFI v — /v K ®xf )&, gdic/daytime % iB A0
gdic/adafuilt_ssd1306 z Bl

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL




BX

TR e e et ettt ettt ettt et e e et e et e et e oot er et e e e e e e e 2
B ettt ettt e e e ettt ettt e et et e e e e e e et e e e e e e e eaeeaeeaeseeaeeaeeae s 5
T ettt ettt et e et e et ettt e eae e et et eeaeeaeeaeeaeeaeeaeeaeeae et e e et et et eaeeaeeaeane 5
TOPPERS BASE PLATFORM (CV)ERE .ottt eae e e e eae e 5

B.1 T T S N T A D F T 5 I et e e e e aan 5

B2 L T I e et e e oot e e e 5

B8 BT BRI ettt et ettt ea et et eea e e et et e et eene et eaae et eeneenea 7

3.4 BRI TEZEODZE T oottt et ettt et et e et et et e et e et e e e e eneanen 7
DEVICE DTIVET T oeeeeeeeee e oot e e et e e e e e e e eeeeeeeeeeeeeaeeeeeesasseeessasseeesassseessaasseessssseesssnsseeessnasaeesaias 8

4.1 BaSIC DFIVET et e et e e e et e e e et e e et ee s et e e et e e e taa e et e aeanaas 8

B0 L B ettt ettt ettt et ee et et et et e et e e e et e e eeeenen 8

4.1.2 R A 7R B ettt ettt ettt ettt et et e e eeaeee e ee e 8

B.1.8 GPIO ettt ettt ettt ettt ee e e e e e e e e 8

B.1.3. 1 T B ettt ettt enen 8

4.1.3.2 A L 7 A R e e e 9

4.1.3.3 7 T 0 = B ettt ettt et e e e e e ——————teeeaearaa—————aeeeeeeraa——————aaaaaaas 9

1A DIMA . ettt et ettt et ettt ettt ettt ettt ettt et eaene 10

LA L T B ettt ettt ee e ene 10

A.1.4.2 AU F T A IRttt 13

4.1.4.3 T L =T = B ettt et et e e esae e e e e e et e e e eaeean 14

415 WATCH DOG .ttt ettt et e e et et et et e e et eaeeeeeaeeae et eeeeaeeeeeaeeaeeaeene 15

B 151 T A ettt ettt 15

4.1.5.2 A U BT A A AR oottt st eae e 15

1.6 TIMER ...ttt ettt et et et et e et et et e e et et eaeeaeeaeeeeeaeeaeeae e e eeeeeeeeeeeeeaeene 16

LT UART oottt ettt et e e e e e e et e e e e eaeeae e e eaeeeeeaeeae e e eaeeaeeaeeneeaene 16

4.2 SEANAATA DIIVEY ..ttt e et ee e e e teee e et e e s eeaaeseeaaaaeseeanaeseeaneseesnnaaes 16

B2 1 B ettt e et e ettt ettt ea et e et et e et e e e eaeene 16

B.2.2 T2C ettt ettt ettt ettt ettt e e e eae e e eae e 16

4.2.2.1 A = - OOTO O TO TR O T RO RPN 17

4.2.2.2 A L 7 A A e et 18

4.2.2.3 T T =T = B et e et e st e s e e e e e e eaeeaeean 19

B.2.3  SP ettt ettt ettt ettt e et et et e e e ee e e 21

B.2.3. 1 T B ettt ettt et eene 22

4.2.3.2 A L T A R e 24

4.2.3.3 =T = B et e e e e st e e e e e e e e e eneeneean 25

B.2.4  SDMMC ..ottt ettt ettt ettt et ettt et et e ettt ea e et e oo e e 27

241 T B ettt ettt et et e e 27

4.2.4.2 A U BT A AEEE oottt ettt 29

B.2.4.3  FRIETEME oottt ettt ettt et ettt et eae et aene 29

A28 USB OT Gttt et et et et et et et et et et e e eaeeaeeaeeeeeeeeeeeeeeeeeeeeeeeneeaeeaeene 32

B.2.5.1 T A ettt ettt 32

4.2.5.2 A L H T A ATEEE ittt 35

B.2.5.8 7 8T 30 = B ettt ettt ettt ettt ettt ettt et ettt aene 36

A28 QSPI ..ottt ettt ettt ettt et e e 40

B.2.6.1 T = R ettt ettt ettt esaean 40

B.2.8.2 A L T A A R et aane e 43

B.2.6.3 7 T8 T 0 = B ettt ettt ettt ettt ettt ettt ettt et ettt eae e 44

B2 T EMAC ..ottt ettt et e e et e e e et e e e e et ettt ettt et e e e 44

B.2.7.0 T = R ettt ettt st e et e s an 44

B.2.7.2 A LT A A R e rane e 46

4.2.7T.3 7 T8 =T 0 7= B ettt et sa ettt nbe e 46



TOPPERS
4.3 FPGADTIVET oo 48
A.3. 1 BT ettt ettt ettt ettt ettt et et te et eneetenteneeaenea 48
4.3.2  FPGA PININOAE ....cooiiiieeiiieeiee et e e et e e e e e e et aeeeeeeeeeeeaaareeeeeeeeeaenenes 49
A.3.2.1 T ettt 49
4322 AU F T A A ettt 49
4.3.2.83  BRTETME oottt ettt ettt ettt e ene s 49
4.3.3 FPGA UATE oottt e e e e e e e e tee i eeeeee e e e e et e eaeseeeeesaaaaaaaseseseeennes 49
A.3.3.1 T ettt et 49
4.3.3.2 AU T A AR ettt 50
4.8.8.3 T T o B ettt 51
4.3.4 FPGA SPI ... et e et e e e e e e et e e e e e e e e e e e e e e e e e enaaaes 51
A.3.4.1 T R ettt ettt ettt 51
4.3.4.2 A UE =T A AR e 52
4.3.4.3 I R el RSO S PRRRRRRRRR 52
4,35 FPGAADC ...ttt ettt ettt ettt ettt ettt ene e 53
R I T B A o = SO 53

B B R T o e e e e e ——————a e e e e —————————aeen e ———— 54
Bl B ettt ettt ettt ettt et et e et e eaenea 54
5.2 BEHE A T e et ettt ettt 54
5.3 BEYET /N0 Z7 T L R oottt enns 55
5.4 TN T T RIEBR oottt 56
5.4 1 T B AR ettt ettt 56
5.4.2 A U T A AR e e 56

B APT B .ottt ettt ettt e e enne 57
B.1 A ettt ettt ettt ettt ettt ne et et s eneaens 57
B.2 T T ATV T AT LN ettt ettt et 57
B.2.1 T T A IV T A T T U oottt 57
6.2.2 Storage Device MANAZEY .........cooeiuvieiiee et ee e et e e e e e e eeeearreeeeeeeeeeennaes 59
B.2.2.1 T A ettt 59
6.2.2.2 AU H =T A AHEE oottt 60
6.2.3 N TP PRPRT 61
6.3 R B oottt ettt ettt ettt et eas et et ete et ens et et ereeteneas 61
B.3.1 T AR ettt ettt ettt ettt 61
B.3.2 A U H T A AR et 62
8.4 USB S R/ T s 7 oottt ettt ettt ettt ettt ettt ettt et 62
B.4.1  USB 7 A FEAE ..ottt ettt ettt ettt ettt et eaenea 62
B.4.2  USB T /3 ABEAE oottt ettt ettt ettt ettt eneenenea 62
B.5 UL S R bt 7 e ettt ettt ettt ettt ettt e e 62
B.5.1  ULT £ L7 B U oottt ettt ettt ettt et e e sttt easeaenea 62
B.8 T R LT T ettt ettt ettt n st et et e ettt eenenea 63
B.6.1  LIWIP S R /LT 7 oottt ettt ettt eaeea 63
B.7  RTOS BEMIIEAE .. oo oottt ettt ettt ettt et eaen et ea s enetensenenns 64

T T T A TUDIEIR coeeeeeeeeeeeeeeeeeeeeeeee ettt ettt et ettt ettt ettt ettt ettt n st ettt ens 65
T IS oottt ettt ettt ea et e st e et et et et e e enenea 65
7.2 Cyelone VPSS R 7 73 ettt ettt et e e et e et e e e te e e s tve e e teeesabeseebeeeasesennteean 65
T8 FPGA R T A 78 e ettt 65
Tid  GDIC R T A 78 oottt ettt ettt ettt et et et ee et et et et enseae et eaneaenea 66

8 ZEHEJEE oottt ettt ettt ettt n st et e st et ens et te s aetnanenan 67

Appendix A DE0O-Nano-SoC Development Kit(Atlas-SoC Kit)/DE10-Nano..........cccceceeveeveeeereeeeeenns 69

Appendix B DEK-DEV-5CSXON .....ooiiiiiiieiieeeeecieiee e eeeeetieee et e e e e e eeaaaaeeeeeeseeesaaareeeeeeeessnsssnreeeeeeeeeans 70
TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL 4



—~—
E

TOPPERS

b
1 &5

TOPPERS #F WG Tlid., R EE2 .0 LIBMEBIR 217> CT& 7z, ~/LF CPU, FPGA. #i
iIAFH A LINUX 72 E OO BHR EAf O® I ERGEIER T2 2 & & e o7z, T AUV Bk
& H @ TOPPERS BASE PLATFORM(CV) #Bi% & ZDHAkE (V 77 Lo A~=a2T V) Z/EMT 2
ot

2 BH#®

KV T 7 VAR =a T VI, =Ty bAR—REX—Fy hAR—=REIUEK LY 7 N =T 75
v b 7 #—2A(TOPPERS BASE PLATFORM) DALARIZ DWW CREEIT D,

TOPPERS BASE PLATFORM(CV) i Intel #: Cyclone V SoC HPS & #FH WG TfERL L7- FPGA
(RIS D,

BY—7 v bAR—FR

- Cyclone V SoC BA% % » h(DK-DEV-5CSX6N) Intel £t

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

3 TOPPERS BASE PLATFORM (CV){L#k
A#Tlx, TOPPERS BASE PLATFORM (CV)DfEARIZ W CREd %,

3 T3y bI74—LDE—5v

TOPPERS BASE PLATFORMCV) X 2 > » % — % v ks & — F L ®» TOPPERS
FMP-1.3.1/FMP-1.4.0 71—V ETEITT LT A A RTARE I RAD = 7ICKIET 5 (FMP-1.3.1
1% Version 0.40 % T), DE0-Nano-SoC (21 Arduino = %7 Z NFEIHEIHTWER, Zh ik FPGA
NCREE SN TW5D, FPGA AV 7L« KF A 3% Arduino = % 7 Z 2%t LTV 5, Arduino =2 %
7 2 5T 5I1201E FPGA O EZITV, FPGA KT A N T 208N H 5,

Cyclone V SoC E&5:Tld., DRAM (F721X SRAM) LT/ u 7/ 7 A%2FATTHDN, FEARDITE
HEThD, £72. BOOT OF 7 4 /L NREILSD 1— K& 72> TW5, Cyclone V SoC DIEHEN) 727 —
For = AZLUTO®Y Th D,

® VEvyh—>7—FROM

@ —»7Ve—%

@ —7—bkwr—%(uboot) 7— hr—%% RTOS IZANEZIUX, T 2 CTEITAHE

@ —O0SEDNDH Lif

ARERETIE, FPGA OFEZHX 2T T LIGHARO 7 — FFIETT 7 v M7 4+ — L0 EET 2R E
L%, MATT—br—¥0%%8E WG © ROM E=# M EHT 2 XL 5I1Z&%E L. FMP /X ROM
T OX U — NERREHWTETTOREL LD, bHAA, ROM E=4%% /L FEAD FMP
=RV ANEZ T, D —FRVOBHBFATHAREL 72 D,

7%, DK-DEV-5CSX6N R— FTIE7 UV n—FTU4vF +« Ry « ZA~x—%EE L TWDHTD,
OS @&, HHIMICU+>yTF - Ry 7 « 24~V kY FETHOLERD D,

3.2 LA7HEE

TOPPERS BASE PLATFORM(CV)D /N~ KT =7 RIA NI FENS 3BO LA YHEZRL, 20
FIZAPL JE&, 5475 VD IF gk bo, 2hbDFF v 74+ —25=lk, Realtime Kernel TOPPERS
FMP1.3.1 £7-1% 1.4.0 BITHEES 5, £7-. FMP 7 —x/L Db OF Ny FHEBELIAMNT . HBEWG TS
HHAAT R A EEREER L, VAT AT Ay TRHICT Ny Za<wr ReEHWTHBEMBZ1T O,
V1.1.3 DL ETiE RTOS % —tE % « a— LOEKEIELZ BMT 5, 4L 27 bV pdic B F®D
base_platform.h IZ T, —¥E R+ 23— 1D~ 7 v2{b%E{7\, uITRONZD RTOS 72 61X~/ m & X iz
HZLI2EY, Fx D RTOS ~DOXfISHNARE L 72 5, X4 pdic/gdic DT /XA A RTANEI RV =T
Th D,

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL 5



-
iy

TOPPERS

3.2.1 |{Z TOPPERS BASE PLATFORM (CV)D##i&M % <3, Base Driver, Standard Driver, FPGA

Driver, GDIC, File Library, USB

272 %,

SPI/ FPGA S
Wire(12C)

QSPI
USB OTG
MAC

SICISICISICIC)

PI

UART / FPGA UART

~
~

ANy

SD card File system(SDMMC)

v = 7%

[fa AN 7709 r—3/3 yﬁ:%u‘l\‘@%\%ﬁgﬁ){%ﬂgjm‘ﬁg

TASK MONITOR | | Pl Ly Lo ]
\ GDIC Driver [ usBHOST ||
i IwiP
/DEVICE || TOPPERS BASE
STDIO Standard FPGA PLATFORM(CV)
Driver Driver USB GDIC || =
. . Standard driver
TOPPERS/FMP Release1.4.0 Basic Driver USBOTG H EMAC

‘ DE10-Nano/DEO-Nano—-SoC / DK-DEV-5CSX6N

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

LITIZ,
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(Dbasic driver /~»— R = THEEIZ L W API DB KT 4 3@

(2)standard driver JLBRA— RNOEAE(LIZ LY | APLI 3 b HREEEIL SN TWD K7 A 3)F
(3)FPGA driver FPGA IZIEE L= 7L« RS54 \)E

(4)GDIC driver 7. driver Z i L THEET 28 E DT /S A A [ driver

(5) TOPPERS BASE PLATFORM THEH#E{K, L T\ 5 API /&

(6)open source DT A 77 4

PLATFORM(CV) K —7y hiR— K | detail KGR D JHE
Device Basic gpio L#% 1 (Reference
Driver Driver dma Manual)
watch doc
(timer)
(uart)
Standard 12¢ CLCD/senser/eeprom
Driver spi GLCD/SD card
sdmmc 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
wifl ESP32 wifi driver
gdic high driver FOSNA AfES
api File fatfs FAT 1, 2
middleware | System file library C language file
stdio stdio
Graphic UI | ui XTI T T A TR
(Open USB USBI Fvo=T
source) lwip (*2) FA=E =V, & S/
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3.3 BARIRE
TOPPERS BASE PLATFORM (I Windows7 LAFE D /XY =2 o C cygwin £ 721X MIN-GW % A1 > A k
—L L, a4 FEEIXTGCC-ARM DU TFONR—2 g a2 A VA h—L LB EZIT-> TV 5,
(1) gce version 5.4(GCC ARM:2016g2-20160622)
(2) gce version 5.4(GCC ARM-2016¢2-20160926)
(3) gee version 10.2.1(GCC ARM-2020q4-major)

V1.0.1 725 Intel SOC EDS Command Shell & BFERE & LTS A[REL 45
B EREE %2 SOC DES Command Shell (22 4 25413,
target/socfpga_cv_gcc/Makefile.target 1 GCC_TARGET Z#Z LI TDO X HIWCEAETHZ &
GCC_TARGET = arm-none-eabi

l
GCC_TARGET = arm-altera-eabi

(1) Quartus Prime 18.1 # SOC DES Command Shell

3.4 BYPEEEDESR
stdinth ZfEH L7 BERERDOY 7 by =7 « £V 2a—VE2 AT LHGE, AT LRI 07
BTN THLIZD, —FNVMAOEREER (W—FVDT 7 H /L) Z2{To T oaEE, 223
Ve T —BRRELTCY VI RTERWREND -T2, ZOREEEHRE LT, target_stddefh (Z
_SYS_STDINT_H #E#HL T, 2273 ZH D stdint.h OFH%EAF v 795 L 5 Ixtizir> T
72
V1.5.0 2> 6 71— )V OFEF TE K % stdint.h 23 2 5% & D54 . TOPPERS BASE PLATFORM
Hh, TOREIMES TENL REITI LHITEEETTD,
H— )L TOIK T target/mmmm_gee/target_stddef.h FOLLTFOEEHZ TEHETE 5,
T —FVIB OBE - BEFDOE £,
#define TOPPERS_STDINT_TYPE1
#include "gcce/tool_stddef.h"

#define _SYS__ STDINT_H

stdint.h 21 > 7 L— R L 7= 85070 .
#ifndef TOPPERS_MACRO_ONLY
#include <stdint.h>
#tendif /* TOPPERS_MACRO_ONLY */
#include "gcce/tool_stddef.h"
£ & : TOPPERS BASE PLATFORM ® % — X /LM B OFEHEMEFRTH., 2 XA )VATRER
sys/_stdint.h DA > X b=V &T 7 4 /)L N TIT 9, stdinth 24 7 )b— R U7CBERIZEE LI2GE
1X, 71—V ® Makefile ¥ O I KV =7 DA 7 )b— ROFGIZH D GUARD_STDINT D17 HIFR L
TLIEE,
#
# X FLo =7 ® Makefile DA 7 L— K
#
GUARD_STDINT =1
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A RTANRNERET B,

4.1 Basic Driver

4118E

Basic Driver X, /"— K7 = 7 ZHlifl T 2EAKM 2 T A4 NFETH 5, HlEXEHE2GHEFIRTH D
D, FIHUERYEIREREIL, SoCIZ L > TELEDLDOERENMTOILTE Y | R AP TIIERR T 72
WHDONE, F7-, Basic Driver [XEHEI KLU =707 7V Do #lHZITH L0, Lo RZ AN
A HRSRE & L CHEOH 97— A3 %\, #1Z Basic Driver (3D K Z A SOMEOMH LT T 720,
Basic Driver (3/"— R = 7 DEFHENR K EZ W72, PLATFORM %50 SoC IZAR—TFT 4 73545
A, B APLI OFELEL 25,

TIMER & UART /X, fmp 7 — RV THEHAIN TS, BRI fmp I —F /LD KT A % H
T 5, #4y DI % Basic Driver & L Cit# 4 2,

412 FSA4N—E
Basic Driver & L CH3ET A RTZANITLUTD 4 >ThH 5,

(1) gpio WHITORF A
(2) dma FAF I« AEY « T IEART AN
(3) timer HA<—RT AN
(4) uart U TILRT AN

41.3GPIO

GPIO [ FILHDO 1 O%#lliH+ 25 KT A4 3ThH D, GPIO FEVFHEEXZANEZIFHNITHEEL, v
WXL CT — X it AL EFRITESIAAZ EICID Ao u Y v 7 L OFT — 2 51T O FERE & £F
o, HERERICIZHEMTH LN, BT A v, R—ZADEERTE. HIE— FRE. ELALDO G,
WIHHEIZBI L T SoC OREFHI LD, REMHEN T HEHTH O | AEHEMN R WEHLTIEZED Z L3 L
AN

Cyclone V SoC HPS T3 >®» GPIO i"— h &b, A— K1, 2 TiE29°, &"— K3 Tlx23
v’ GPIO A"— M &l ATRE & 72> TN D,

4131 7—43 {14k
Cyclone VHPS @ GPIO O#HHLIZH WD T — % EEERIZOWCRE#HET 5, GPIO O#IHkIZIEF®R
4.1.3.1 ® GPIO_Init_t B &7 5,

K | HH utl HEAE
1 | mode uint32_t KBEOE L THA L DOFEE— R
2 debounce uint32_t H 77 Pull-Up/Pull-Down #% &
3 data uint32_t H 7 % A4 7" Open-drain/Push-Pull & &

% 4.1.3.1 GPIO_Init_t %!

@  mode
F— NI TH A D GPIO E— RERET D
TE % {1 N
GPIO_MODE_INPUT 0x00000000 GPIO A1 E— R
GPIO_MODE_IT FALLING 0x10010000 GPIO A1 7 —V v 7 v VEIAR
GPIO_MODE_IT RISING 0x10110000 GPIO AT A4 Vv Ty JEIAL
GPIO_MODE_IT RISING_FALLING 0x10210000 GPIO AN v VEIA R
GPIO_MODE_LEVEL_LOW 0x10000000 GPIO A7) LOW L~ LE[A L
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GPIO_MODE_LEVEL HIGH 0x10100000 GPIO AJ) HIGH L ~LVEA L

GPIO_MODE_OUTPUT 0x00000001 GPIO tH/3E— K

GPIO_MODE_AF 0x00000002 TIVE F— N EURTE

GPIO_MODE_ANALOG 0x00000003 VR =A%

% 4.1.3.2 mode R EH

@ debounce
debounce i GPIO v OENMEIKIE 2R CHNI R ET DEETH D, GPIO A1 v F & L THEH
THEE. BOIREOF XV U TERETE D,

EF 1B N
GPIO_NODEBOUNCE 0x00000000 Debounce HEREHES)
GPIO_DEBOUNCE 0x00000001 Debounce #EREH ZN

# 4.1.3.3 debounce X EHE
@ data
IR E DA, VIHMEA R E e, EIX0 72131

4132 13— A R ¥k
GPIO # IR ET 5 R T A NEEE LU FIRT,

B%4 i 513 Al ik
gpio_setup void uint32_t base base 7 RL A & pin HHTHEE | TV ¥ —
GPIO_Init_t *init | S 7zAR— FZHHLT 5, N DOEET
uint32_t pin NA A B
D 1 1k D
SEbdb b

# 4.1.3.6 GPIO &%k

4133 72A—Fv—
AR GPIO O ik ED 7 v —F ¥ — M E LU TR,

GPIO setup

Gﬁ?;’fé%*ﬂ'ﬁﬁ %,debound,datao) B

5|#&LTGPIOZEET 5T
gpio_setup —AR(GPIOR—FHFELELHE
DIFEVHL ) LML T —2(GPIO Init t

ADRAVERTET D

4.1.1.3.1 GPIO O#&FE 7 o —F ¥ — k

GPIO D AJ17—4#%KR—1U 7Tl 354, PORT OF —X LU AX [IN— KU =T EOEE
LU B R L7200, 20D KT A 3Tk, EiAZ 72 WANERETYH HIGH-LEVEL EEA LG E T, EliA
I ALY AT THEULT D, £D72, AT —FIFEABRAT —HZ AL VAKX DOKR—1V > 7 THY
HyZ ENTE D,
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4.1.4DMA
DMA (X CPU Z S 7, HEEATY LT NS REITIAET YR TT —XHREEITHOMETH S, HPS
DF A RIFKE T FIFO HOBANEL . 70 & A ) I THEICT — ¥ iBfE LThH, 4—
=T T RTUH =T TR LR, KT Ty N7+ —ATIL SPI 28 256 7 L— A
FIFO L7 /2 o, FIFO &A 57 — ¥ vz LA I FIFO £ — 1 X DMA £— R0
RETITHE R £ 9 IR R AT o T2,
HPS Tix 8 F ¥ */v® DMA F v X/ %ZFH, DMA 7 /354 A KT A N3 F ¥ R/VENALIZ DMA 3% 7E
ETH 2 LTE B,

4.1.4.1 T—3 1k
DMA RJ A N ZHHIRRE & & FHICF 4.1.4.1 ® DMACH_Handle_t #Z+i>, ZD /> R 1EF
¥ RPN EE & ARBRANEZAREREER S D, REOHIZONA> TWAHIHEHE M,
F ¥ RNDOF—T RHIRED LR Th D,

&5 | HH Al Hihe R
1 dmach_id uint8 t DMA OF v X VEE
2 periph_info | uint8_t Y T2 I NEE O
3 periph_can | uint8_t CAN/FPGA &R O
4 periph_sec uint8_t TR TERE O
5 irq_sec uint8_t EALT X 2 TRIE O
6 | evt_req uint8_t AR NOFREELITD O
7 event uint8_t T — NERE O
8 dummy uint8_t UH—7
9 | phandle uint32_t NY T2 FGNVDNS RTASDRA o F
10 | pbuff void* HRERIGEAEY 7 KL X
11 | xfersize uint8_t AT — X &
12 | xfercount uint32_t R o H
13 | errorcode uint32_t DMA =5 —=2— N
14 | dma_start ER (*)0 DMA BRER D a— 3y 7 B
15 | dma_end void (*)0 DMA #& THD a— o3y 7 B
16 | flag uint16_t DMA =2— NEFR . =2 —— O ENRE
17 | code_size uintl6_t DMA o— NEHIfEE 20—V —ORTEARE
18 | loop0 uint16_t DMA =2— NEFR . =2 — — O ENE
19 | loopl uint16_t DMA =2— NEFR . =2 — — O ENRE
20 | sar uint16_t DMA = — REHE . 2 — W — DR EARE
21 | dar uint16_t DMA = — NEMHE . = —F—ORELE
22 | program uint8_t* DMA = — REHGENL . = — VP — DO EARE
23 | buffer uint8_t/[] DMA =t— NEPRF . = — P — O EAN T
#* 4.1.4.1 DMACH_Handle t %!
@O  dmach_id
dmach_id (IF ¥ XV OA—7 U RFHERE SN A 728, DMACH_Handle_t (ZIE#ZREEIT D
PN eAAN
TEFE i A
DMA1_CHANNELID 1 T 1
DMA2_CHANNELID 2 T RV 2
DMA3_CHANNELID 3 T v R 3
DMA4 _CHANNELID 4 F ¥ 24
DMA5_CHANNELID 5 T RI5

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL 10




TOPPERS
DMA6_CHANNELID 6 F ¥ X6
DMA7_CHANNELID 7 F 7
DMAS8_CHANNELID 8 F xR 8

7 4.1.4.2 ChannellD

@  periph_info

DMA 3RV 7 = KIS T D36, N 7= I NVESEZRET D, 4006 TIZCAN £V 2 —
& FPGA OIHTH D70, EHL O EFRET 570 periph_can THXET HILENRDH 5,

EF & WA
DMA_PERIPH_FPGA_0O 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 % 7-1% CANO_IF1
DMA_PERIPH_FPGA_5_OR_CANO_IF2 | 5 FPGA5 % 7-1% 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 U5 12C0
DMA_PERIPH_I2C0_RX 9 12C0 B AE Y
DMA_PERIPH_I2C1_TX 10 AU N5 I2C1
DMA_PERIPH_I2C1_RX 11 I2CL B AE Y
DMA_PERIPH_I2C2_TX 12 AE VNG 1202
DMA_PERIPH_I2C2_RX 13 12C2 6 AE Y
DMA_PERIPH_I2C3_TX 14 AE UG 12C3
DMA_PERIPH_I2C3_RX 15 12C3 B AE Y
DMA_PERIPH_SPI0O_MASTER_TX 16 AE U 6 SPIMO
DMA_PERIPH_SPI0O_MASTER_RX 17 SPIMO 725 AE Y
DMA_PERIPH_SPIO_SLAVE_TX 18 AE U 5 SPISO
DMA_PERIPH_SPIO_SLAVE_RX 19 SPISO /6 AE Y
DMA_PERIPH_SPI1_MASTER_TX 20 A€V )5 SPIM1
DMA_PERIPH_SPI1_MASTER_RX 21 SPIM1 /»5 A€V
DMA_PERIPH_SPI1_SLAVE_TX 22 A% V75 SPIS1
DMA_PERIPH_SPI1_SLAVE_RX 23 SPIS1 /»H AE Y
DMA_PERIPH_QSPI_FLASH_TX 24 AE VU5 QSPIL
DMA_PERIPH_QSPI_FLASH_RX 25 QSPI /25 AE Y
DMA_PERIPH_STM 26 System Trace Macrocell
DMA_PERIPH_UARTO0_TX 28 A€ U6 UARTO
DMA_PERIPH_UARTO0_RX 29 UARTO B AE Y
DMA_PERIPH_UART1_TX 30 A€ VU5 UART1

DMA_PERIPH_UART1_RX

w
—

UART1 6 AE Y

3% 4.1.4.3 periph_info % E1HE

@ periph_can

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

@ periph_sec

T2 TREEIT I E S MOE, 04FDRV, 1475

® ireq_sec

EALDEC X 2T REZAT I ME I MDIEE, 04TH72\, 11479
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ARV NEREEITD, 2D KT A4 /3TIZDMA_EVENT_INTREQ Z 3% & L T 7Z2& 0y,

e 2
JEFR

[

A

DMA_EVENT NONE

ARV MEFRESERD

DMA_EVENT REQ

AN PEERTD

DMA_EVENT _INTREQ

N |=|O

FliABZ AN FE LTHERT D

F 4.1.4.4 evt_req

e

@ event

FENE

FEA N D EAEET Do A T A AT DMA F+ 3L ID IZRHE LA v R 2 HE LT 72

SN

EFR

i

DMA_EVENT_0

DMA1_CHANNELID

DMA_EVENT._1

DMA2_CHANNELID

DMA_EVENT 2

DMA3_CHANNELID £— K

DMA_EVENT_3

DMA4 CHANNELID

DMA_EVENT 4

DMA5_CHANNELID

DMA_EVENT 5

DMA6_CHANNELID

DMA_EVENT._6

DMA7_CHANNELID

DMA_EVENT_7

DMA8 _CHANNELID

DMA_EVENT ABOUT

(I | |0 |W( (N[O

% 4.1.4.5 Mode % EfH

phandle

DMA MRV 7 = I VT D8%Ea. DMA F% 3NNy RT54—T %, XU 72T /L0

vV RTEBGT D,

© pbuff

RY T2 TN TT—HEEEORG L 725 AE V) HEKOEEAR A > ¥ | dma_start B CTRET 5,

xfersize

@ RV 7 =2TF)NVTT—HEREDORNGR L7205 ATV fEHE O/ N, b YA X, dma_start BI% T

@ xfercount

RIET D,

DMA frikr ik 7 o 4 | xfersize & —Fd iU, 5K T,

@ errorcode

DMA ik T 7 —RAERFOT T —a— |

e 2
JEFR

i

A

DMA_ERROR_NONE 0x00000000 | =F—72 L
DMA_ERROR_CH_UNDEFINST 0x00000001 | F¥ R/ = A VAT T a URER
DMA_ERROR_CH_OPEINVALID | 000000002 | F¥ R/l « X7 RARE
DMA_ERROR_CH_EVTERR 0x00000004 | F¥ )L« ANV P T—
DMA_ERROR_CH_PERIPERR 0x00000008 | F¥ F/L « XY T =TT T —
DMA_ERROR_CH_RDWRERR 0x00000010 | ¥+ */L - READ/WRITE — 5 —
DMA_ERROR_CH_MFFOERR 0x00000020 | F+ /L - MFIFO =5 —
DMA_ERROR_CH_DATAUNAVAL | 0x00000040 | ¥ ¥ RV« T —H T X—F LT —
DMA_ERROR_CH_INSTFETERR | 0x00000080 | Fx¥ /I AL AT 7 ay - Ty FrT—
DMA_ERROR_CH_DWRITEERR 0x00000100 | Fx /L - 7 —4% WRITE =7 —
DMA_ERROR_CH_DREADERR 0x00000200 | ¥ /L - 7 —% READ =7 —
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DMA_ERROR_CH_DBGINST 0x00001000 | Fx¥ XN - TR ITA LA NTF I a2 T—

DMA_ERROR_CH_LOCKUPERR | 0x00002000 | F¥ /-0y 77 v ST —

DMA_ERROR_MG_UNDEFINST | 000010000 | v % —Y % — - A VAT 7 a VRER

DMA_ERROR_MG_OPEIVALID 0x00020000 | ¥ F—Y ¥ — « AXF7 L FARR

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

DMA_ERROR_MG_EVNTERR 0x00080000 | ¥~k —Y¥— /=3I y¥arxT—
DMA_ERROR_MG_INSTFETERR | 000800000 | v % —Y % — AL ALNT g TxyFTT—
DMA_ERROR_MG_DBGINST 0x01000000 | ¥R =V ¥ — TNV IA LA T arxT—

% 4.1.4.6 errorcode %X EfHE

dma_start
~Y 7= Z/VH DMA ¥, A ¥ — MNRE 3 —/ 3y 7 B

@® dma_end
DMA #5555 #& TRFIZHEON S d a— o3y 7 B BEOVH LIZE, A XU h U 7 =X R EZEE
iAZr(evt_req=DMA_EVENT_INTREQ). 1 x> hEF(event) & F v R /IKEG Lz A <> MZ
BE LT 57eu0,

41.4.2 A28 —7 4 ALk
DMA Z 42 KT A4 B E2 LI TIoorRT, HPS HH® DMA (A€ Y £iZ DMA =— F&5t# L.
dma_channel exe BA%tic L V. DMA % E# 3 5 THEIT 45, dma_program_start 7 5
dma_program_end ¥ TORI#IEL. DMA F ¥ %/ > K 7N buffer fEkIZ DMA 22— K& #d 5
o0 Ta s T A ThD,

B4 i EIE: e ik
dma_init void | intptr_t exinf DMA 7 /31 2Dk %
179,
dma_deinit void | void DMA % Aff HLIRREIC 9
dma_channel_open ER | ID channelid DMA F ¥ XV % AHX— |
DMACH_Handler_t *hdmach | &%,
dma_channel_close ER | DMACH_Handler_t *hdmach | DMA ¥ R /L %% 1k X+
D,
dma_periph_transfer ER | DMACH_Handler_t *hdmach | XU 7 =5 /1® DMA &
void *addr #1795, dma_start R E
uint32_t size FTANENS
dma_memory_to_memory | ER | DMACH_Handler_t *hdmach | A€V to A€V DT —Hifix
void *dst »%
void *src
uint32_t size
dma_zero_to_memory ER | DMACH _Handler t *hdmach | AV |2 ZERO 7 4 V%&1T
void *buf 5
uint32_t size
dma_channel exec ER | DMACH_Handler_t *hdmach | DMA =— R%3%E{74 5%
dma_channel_state ER | DMACH_Handler_t *hdmach | DMASTATE % Y H
dma_hps_isr void | intprt_t exinf A KU —2A DMA DOE[AL
NSKRT
dma_program_start ER | DMACH_Handler_t *hdmach | DMA =t — R : {ERLBHAAEE K
dma_program_move ER | DMACH_Handler t *hdmach | DMA ==— F : MOVE /&
uint8_t chan_reg
uimt32_t val
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dma_program_mode ER | DMACH_Handler_t *hdmach | DMA 22— K : £— N& T
uint8_t mode
uint8_t inst
dma_program_lpstart ER | DMACH_Handler_t *hdmach | DMA =— R : L —7 A X% —
uint8_t iterations k
dma_program_lpend ER | DMACH_Handler_t *hdmach | DMA ==— K : L —7#&T
uint8_t mode
uint8_t iteration
dma_program_periph ER | DMACH_Handler_t *hdmach | DMA =2— R : XU 7 =7 )L
uint8_t mode SE
bool_t in
dam_program_end ER | DMACH _Handler t *hdmach | DMA ==— K : #& 7Tk
bool_t wmb

# 4.1.4.7 DMA % & B%k

DMA STATE OINE %3 4.1.4.8 |7,

EF i | WA
DMA_STATE_STOPPED 0 (ERIRINE
DMA_STATE_EXECUTING 1 FATIRRE
DMA_STATE_CACHE_MISS 2 Ty a IARFEAELL
DMA_STATE_UPDATING_PC 3 PCO7 v 775—1
DMA_STATE_WFE 4 A XY B IKEE
DMA_STATE_AT BARRIER 5 At Barrier
DMA_STATE_WFP 7 ~U 7 = I NRFBIKEE
DMA_STATE_KILLING 8 i e
DMA_STATE_COMPLETING 9 SRR
DMA_STATE_FAULTING_COMPLETING 14 | =7—®b, K TIRE
DMA_STATE_FAULTING 15 | =7 —IRAE

#* 4.1.4.8 DMA STATE &% Ef#

4.1.4.3 Z28—Fx—

DMA L3 DMA 2ok & DMA 7 v r V& L7z 5ihvsd, HPS o84
DMA v XTI 8 DHE SN TE Y, DMA A — 7D DMA % RN RITI~OREICLY |
FARENIET D, DMA £ 22— Ok dma_init BIEZTIT 5, DMA £ 2 — V& H L7
WA X, dma_deinit B TEIET 5,

P T, DMA 7% x V2T 2855813, DMA 5% /L ID & DMA 7+ ®/L > K7 (fH
BEIX B 4 CHEMR) ~DRA v Z % L T dma_channel open P Z MO, IEFHK T2 51E, F5ED
DMA F % RV HEE L 72D, DMA F % RAVBARE L 72> 724 1L. dma_channel_close B%%iZ
T DMA F % RNV EfFRT %,

ADMA E¥ 2 — Vv ZEHAIRER <Y 7 = T /L1d# 4.1.4.3 periph_info T E AIREZRX U 7 = T /LD
HTobH, SPI €Y 2—/L% DMA W CHEHT 2 5EOREFIAEZ 7 0 —F v — N CTd, SPIIdE
7. ZAEDOM5FIZ DMA Z IR Toh 508, il & i3 5 72 D255 € DMA 2 H 7 5 FIED
AZIT 9, 208G, K’ME1X FIFO 2 W ENIAZREE £ 725, DMA HOEIAZRY —E 2 /—F
1% device.cfg TRREFE AR D THIIZIZEREZEAT O MBEILR,

SPI %{5 DMA IR E 7 v —F v — b &K 4.1.4.3.1 1T T, ZOFRET SPI DX, ZELHE
1T 2 X255 DMA 3217 L 72 5,
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SPIZ{SDMA#HA
it

] DMAF¥RILINVESEAE!
B;;&%S:An:;p? EIZFE R Uperph_info%
= 1: " DMA PERIPH 12Gn RX[ZT
2 DMAF¥RILA—TF 2
spi_init|Z TSP\ giﬂl/::i;;;f’\)j\:;gﬁ
FSZEERFL N
SIEDMAR AT phandleltiE‘Jl‘
= - SPI/\> kS Mhdmachrx| ZDMA
2 FrRILNURSEE

4.1.4.3.1 SPI-DMA fJ#i{t.

BLRk, BASE PLATFORM(CV) TliX SPI LA D K F A /3F DMA & — RIZHRHE LTV aunE 1)
periph_info (ZX%f)i L CTXYU 7 = 7 /L% DMA {b3 5 (Z1%, dma_start & dma_end B8%% A/EL 7217
L7 B 720,

#1) USBOTG £ 2—/LTEY 2 —/LHRIZC DMA #REZ H o,

4.1.5WATCH DOG

WATCH DOG (I3 A7 AMCREPRALISGAE, Vi TR TH D, v A7 AT WATCH
DOG TIMER Z&# L, ~EEHTH A ~—D Vv h&{TH Z L2k v WATCH DOG |2 IE#EfE%
WA %, Hps (3% WATCH DOG #6E%E Fio72%, 2D K7 A 23% L4 Watch Dog Timer o il &
179,

41.51 T—3 Ttk

L4 WATCH DOG iZ Hps L T2 oHE SN TS, 22 FFR— FESICLVEIRTE D, RIA N

UF 1348 — NESZ2 A OWCHIEZTT 5,

#F5 | HA i B RE
1 WDOG1_PORTID 1 L4 Watch Dog AR — |k 0 /"7
2 WDOG2_PORTID 2 L4 Watch Dog ®7"— k1 27

# 4.1.5.1.1 WATCH DOG &~ — F &=

4.1.5.2 A8 —TJ x4 R1H
WATCH DOG ZHlfHl32 K7 A4 NBEEIILLTO#EY ThbH, ¥4 L7 U N7 vy 73 2147483648
7 vy Z\ZEE, regtim (X 0~15 OFIFITL ¥ = T —H A A7 7 MA, inittim (X 0~15 OFIHTA =
TXNEA LT T MEERET D,

R4 pix) 5% HERE ik
wdog_init ER ID portid HESR— K ID ® WATCH DOG =

V7 =7 vEEbT 5%
wdog_deinit ER ID portid WATCH DOG % & kA R
wdog_start ER ID portid WATCH DOG A% — k&%

uint8_t regtim
uint8_t initnum

wdog_stop ER ID portid WATCH DOG %151 =& %

wdog_reset ER ID portid IA~—D) Yy FEITH
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# 4.1.5.2.1 WATCH DOG K7 A /%%

4.1.6 TIMER
TIMER (Z— %A SN2 B Z A ~ —ELABR LSRR E 2 FF b O b & 5, Hl 2 IX PWM
HODOBRED L 707 ay 7 HERICHBHEHEINAT-D . RIA D APL Z#—7F 5 2 L1138 L, RTOS
DY AT IEA~—E LTHHATHAIE. fmp I—RAVHNICERRR S D720, ThEasBLTHEE -
W,

4.1.7UART
UART HOT /A AR T A N E fmp W —F NV TEEFEDODTANA ARTANREEHL TS, 22
RS EGEE APYASAN

4.2 Standard Driver
AB B — R RTANTHLER— K (= R) OFERIZEY, RIANAPL BT 777 hAKZ
H—=RERSTND RTANEET, AL, XU 7= 7 VOEEEEL S KT A 2N APL DL EOR
BREFOLONELL, N—RU =7 ZEKRBIZHAT 2 DITILEA 7 —7 = A R THRRZAT O M5
N5,

4218 E
BASE PLATFORM (CV)& LC, AX U H—RKRITANRELZDIE, LFO550DXY) 7271 Th
Do WINbA I =T =2A ZAHORY 7 =TV THY | #fedellt 9 —, LCD, GLCD, SD card,
Fy NI =7 = R0 = 7 HOBZOHAHICHW S ND, lx DN— KT =7 O KT A 3R EAL
WCHE LR THIER S0, (SPI AL SPI xDriver 2 & L T %)
O 12C
® SPI
® SDMMC
@ USB OTG
® QSPI
AR HE— R RITANFERZHA—FID ZEEL T FIZERO H LAY RTZE2HNTRY 7
= 7 VAT D ERC A IS,

4.2.212C

12C (7 A « A7 =7 « —) [FEBEE OBERICT 4V v 7T AFEDRBERE L IRE#E 2> U 78R
ThHbd, AA AR — KB~ AH | JFIERUNRAL—T L7720 AL —T7 RLRAEX—ZT — XDk
ZAEHAT O, AR 72181533 E X 100kbit/sec D E— K & 10kbit/sec DIEHEET— K23H 573, FaA
LB, F703 BAUTOREE CTHEELZITHOHELZ WV, AL—T 7 RLAT@EIT7TE Y N ThDHN,
WiEELT1IOEY hOAL—T T RLALEEAREEL > T 5D,

I2C 1 SCL (Z7raw7) & SDA (F—%) O 2 5O TRIEXITH . FINERH A HE 1T 0
2ODMEIET LR E R D, v AZUNFITHBEMEZFF > TV EARD 7 1> 7 SCL X~ A XA
WET D, (HL, AL—T7MITHLBMERG ST, AL —7 SCL{E 5% Low IZ7F & L TFRELIRAE
BED, FEEITOHARIE. BHEANZ vy 7126508 T SDA LICTF—4E52 5, KEOSE
v A TZEMN SDA Z Low IC L72HBAIFACK & 720, HHOE E4RGIENACK & 725, AL—7
7 KU Tbit O— 17T — X Rk E K 4.2.2.1 |ZRT,

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL 16



N
TOPPERS

AL=T 7 RLAD7bitOBDAL=VIFv—b

SCL 1-7 8 9 1-7 8 9 e /

MSB(R EfifEvh) LSB(ETFlzEwh)

on \ oo X N /N X w ) -

Y —— J . v J N o
Start Condition Slave Address Write (0) ACK Write Data ACK Stop Condition

X7 YNAYML & AL—J4
X 4.2.2.1 AL—77T KL A 7bit DT — F sk
4221 T—3 %k

12C RIANZHIHHEFHOR L LT, #£4.221.12012C 2> 7 X2l —ra M A~ RTL
LT# 4.2.21.2 D 12C N> RIBIZ £,

Fw | HH il A
1 ClockSpeed uint32_t #1527 v v 7 A °— K(bps)
2 | AddressingMode uint32_t 7 K L A% — R(7bit or 10bit)
3 | OwnAddressl uint32_t AL —T T RLA1(AL—TDFAHDH)
4 | GenealCallMode uint32_t T a—LE— RRE
5 | SdaHoldClock uint16_t SDA OF&—/V K7 1 v 7%
6 | restart_enable uint8_t v AH JRAE— NEHRE
7 fs_spklen uint8_t FS 231 7 =g
8 | nack_enable uint8_t AL —7 % — K NACK A A %hik &
9 | semid int WEMHE~74+ID (0 TE~747%1L)
10 | smlock int Peft il 8 &~ 7 + ID(0 CHEMHIE 72 L)

#42211HPSI2C 2> 7 1 Falb— g A

a7 a2a¥ 2 b—ya AL TOPPERS BASE PLATFORM(STIZ & OB =R et 21T o 1208, 7R
DOERNGH D, 2L, hps HI2C XY 7= FLVDRFHN ST ~A 7 ux Ly hu=27 2{t0aket&
IIREL AR D120 TH D,

semid (I~ 7+ BEHOE~YT7 %5, BEoTRERL, 2Ot~ 7 +ITHEIARLE FT A SFDR
EAICHHT 720, RER LOEE, WERIENEAET S, smlock 1, 7 A SOPEMHIEIZfEH
TOEY T+ H/EHEIEET D, BErORE THMHIEZ2 L & 72D,

#5 | HHE ) BghE

1 base uint32_t 12C XR—ZAT7 KL A

2 Init 12C_Init_t RCavy74F=2lb—v g W

3 pBuffPtr uint8 t * WET — X EH A~ DR A v H

4 | XferSize uint16_t BIENA MK

5 | XferCount volatile BRI~ N
uintl6_t

6 | XferFifo volatile #5315 FIFO o v ¥
uintl6_t

7 | writecallback void (*) O EXALT— LRy T B

8 | readcallback void (*) O AR AT — LN 7 BAEK

9 | errorcallback void (*) O T 7 —REREa— LNy 7 B

10 | Status ID 12C K7 A SOIRKE
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11 | ErrorCode volatile RCx=7—=—F
uint32_t
12 | PortID volatile 12C R— +~ ID
uint32_t
13 | Status uint8_t 12C U A % — b &— RN )
14 | ErrorCode uint8_t 12C 2 b v 7 — F(ERE )
#4.221212C > RFH
D  ClockSpeed
HAIEAE— N B CRIET S

@  AddressingMode

2COT RLwi v F « B— REHRET D,
7% it N
12C_ADDRESSINGMODE_7BIT 0x00000000 Ty hE—F
12C_ADDRESSINGMODE_10BIT 0x00000001 10ty hE—F

# 4.2.2.1.3 AddressingMode 7% E1E
@ OwnAddress
HODOT RLA, v AZRBIEEr 2B EGEINRY), AL—TRLIEAL—T7T KL A%
RIET D,
@ GeneralCallMode
VRT3 —)LE— REE, WL X e zRE,. A1 2RE,
® SdaHoldClock
SDA OAR—)V R/ vy 7 Z 8T iE, L 1L 0~65535,

® restart_enable

VAL« JAE— FRE(FAZ—DRH), WEITER.
T A SES
I12C_RESTART DISABLE 0x00000000 A A — R
I2C_RESTART ENABLE I12C_CON_IC_RESTART EN J2AH— NEZ)
#* 4.2.2.1.4 restart_enable % EfE
@ fs_spklen
FS 231 7 OBREMEAZHRE. L P1% 0~255,
nack_enable
AL —T%F— RDOIH, NACK BT, B b3 ez2@E. A7 6131 2% 7E,
4222 A3 —T A Rt#k
12C ZHilf3 2 R 7 A4 NBEEIILL T O#EY Th 5,
B4 i} 513K Hne 5
i2¢_init I12C_Handler* | ID portid BER—KFID ®I2C XY 7= F)L
I12C_Init_t *1i2¢ ROHUL L, N RT~DFEA X
&3
i2¢c_deinit ER I12C_Handler* hi2¢c 12C ZREAREICES
i2c_slavewrite | ER I12C_Handler* hi2c AL —TF— RDTFT— X &G
uint8_t *pData
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uintl6_t Size

i2¢_slaveread ER I12C_Handler* hi2c AL —TEF— RDTFT—HZ(F
uint8_t *pData
uintl6_t Size

12c_memwrite ER I12C_Handler* hi2c VAL —F— RDOT — X EE.
uint16_t DevAddr MemAddSize #Ewi{Z35 L7 K
uint16_t MemAddr L AEERITORN
uint16_t MemAddSize
uint8_t *pData
uint16_t Size

i2c_memread ER I12C_Handler* hi2c VAL —F— FDOT —HXZIF,
uint16_t DevAddr MemAddSize # P aiz4 5L 7 R
uintl6_t MemAddr L ARERITHARWN
uintl6_t MemAddSize
uint8_t *pData
uint16_t Size

i2c¢_int_enable | void 12C_Handler* hi2c 12C EA A7 A]

i2c_int_disable | void I12C_Handler* hi2c 12C =7 —#4 1k

12c_hps_isr void intptr_t exinf 12C A~ FEHAARY—E R L—F

N

# 4.2.2.2112C K71 Bk

12C OARBE TR

WSRO RA > 7 ZH5TE

T ALINERY T TV EOWBEHFIEICOW TR L E T, HARML
LCTF—ZDOEZEZITVET, 72, A% — b, A by 7, ACK WL
TDOT, SAXOEE, AL—T7 RLARALEZETDHT —XEIEA~DRA & Lk A XEHRE L

4223 JO—Fx¥—F
. 12c_init BIBAEEE L THRA— NS EUHRE L2y 74X alb—Ta v
&L %7, BASE PLATFORM Z{EH T 2RE Cld~A X L LTHEHALET O T,
I, ZDO RTANTITHLIAAH ZHEH
13V 7 = Z VI TCARLE L E

F7T, AL—TDOEE, YIHHETAL—T 7 KL A2y LT, EZEBRETNy 77 DEREEITV

F9., PLATFORM [ZA L —7 725 Z LI W E BN FETOTAL—TOFIIITOEE A,
WOk 7 o —F v — b2 LE9, 12c_init TR L7Z 12C N KT ~DRA X 1%
L%, 12C ol EHT 5,

4.2.2.3.1

12CHIHEA1E

ITRON®D §#HIAPIT

EAAH Y —EXIL—F U TE

R2CDARUE. IS
—EA#HERE

l

e T—4L120
NDR—MD%ES| % &
L Ti2c_initZFEUH

AHEE. 5IHIZ20DKR—k

IDERET D

VEET—212C Init i/ R

SRITAE—ENB-HBEE

LAY RSADRA
VRERBTS

HEICHRRARLOBT 5%

€YD

X 4.2.2.3.1 {7 2 —F ¥ —h

X 42232l AXDOT—HXEDT7n—Fvr—h, X42233 1 %EFED07a—Fyr—rEnRLFE

T, EELHIE
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ZFET, EZFEOMRIL. BEERORY EfHER & ET, E_LOKUASIDRERVEOSET T —W %2175 T
LFEEW, XY 72T ME, T—X T FLAZFEHSLO (EEPROM <X RTC 72 L) bV, E%E
DEE, T—HET RVADOHEELZTHOLENRNHY T, ZOHA, MemAddr T7—% 7 KL X,
MemAddSize T7—# 7 RLADNA M A XER/ELET, T —F 7 RLADOEREEZITORWEGETE,
MemAddrSize #€rw LT, EZERBAKEFOHLET,
[12CRY 72T NVEET IEZWEEIXF515E LTI2C N RT~DRA o Z ZHEE L Ti2¢_deinit
B A FEONMEIE, XY 7 =T oy RTIIREREBICRE D £97,
12C DEIARITA N2 FEAIR & =T —EIAL DDV | A X FEEAZT 12C WO T — 2 BT
RSN, =7 —RAERKOHT T —EALNEAELET, =T —HNEIL. N K7 D ErrorCode [Z7%
b, ErrorCode MErDLFAIZT T —72 LT, =7 —0NRELHAED ErrorCode DfEILE
4.2.2.3.1 ® ErrorCode DNFIZRT,

e i NEA
I12C_ERROR_NONE 0x00000000 TT—7L
I2C_ERROR_RXUNDR 0x00000001 SET VR —F
I2C_ERROR_RXOVR 0x00000002 ZAEH—R—=F
I2C_ERROR_TXABOUT 0x00000004 PETR—h
I2C_ERROR_TXOVR 0x00000008 EEA— =T
I12C_ERROR_TIMEOUT 0x00000020 HRE X A LT 0 b (GRELE)
I12C_ERROR_SIZE 0x00000040 R A AT — (RIEE)

# 4.2.2.3.1 ErrorCode ®NE

REIET—HEAEY FEET—AEFAEVLICHET
LICHE %
AL—TFRLRETFT—H5EE
i2c_memwrite B £ ANDRAVBEF AR BT
ISTT—2%1E BIEFT—ET7RLREHRELT
B%a—IL

YE—MBETIS—HIE

_OKLI4}
IS—#T

4223212C X7 —F v —
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ZET—HEAEY

| BEF—HtEEE AT EIZA

FIRER

l

i2c_memreadBS$(<

9%

ZAL—TF7RLRET—44EE
ADRAVBEF AR BB

TT—4%14E

oKL}

1 4.2.2.3312C %72 —F ¥ — b

4.2.3SPI

SIEFF—AT7RLRERELT
B —IL

JE—BETIS—HIE

TOPPERS

SPIIZSUT N - YT x2F/ f L H—TxAADIKT, 12C & FEEIZRY 7 = T L OEEHK
T b, I12C 3 EHTH 400kbps TdH D DIZEE SPI 1% 1Mbps 7> 5 20Mbps £ Tzt N AffETH
5, BRICZETHERT 2HE. HPS T FIFO 7 L— A7 256 LWz, Tl BT —23%(E
TIHER—=Y VI REIALTIIA—NRN—=F 2« 2T =L TLEIGFENE N, TDH, KT /31 A

RZ AT, FliAZ FIFO & DMA Bk % @R TE 5

Redh L Lz, SPT T4 KO E CIlfE£47 9.

AL —T NS DA 1. SS(Slave Select)Z LOW IC L7 A L —7 2 L CBIERIT 9, TDT=8,
SSEFIFAL—TOEIZTVNEL D, £, MHFMEBEERIEL MISO & MOSI iXFKCT — & @E3

DT, FFHIT =2 ZMPToND L 725,

@® SCLK rwy J{E5E

©@ MISO AL —T DT —ZER

® MOSI T ABNSDT—HIEE
@ SS AL —T DL MER

SCLK

MOSI

» SCLK

A

A

SPI MASTER MISO

SS1

SS2

X 4.2.8.1 SPI #5551

SPI i#fFi1X, 7 v v/ OME (ELR), 70y 7 IZkT 57 —4
ROF—4 « 24 IV I REHREN TN,

» SS1

MosI
Miso SPI SLAVET

» SCLK
MOSI

A

» SS2

Miso SPI SLAVE2

O E— RO : E/VVA fifxT7 v T, thims 7 K
@ F— K1 :EVAR, JiGEYT b, BT v T
@ F—F2: ANV HIRRT v T, BimY 7 b
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@ ET— K3 :A/NVVRAR R T b BT vT
X 4.2.3.213H o> & b —KARE— RO DEHWESY A v 7 HRT,

SS

SCLK \

\

WAWRWE

MOSI

MSB X

MISO

|

X 4.2.83.2 T—F0., [E/VULA,

4231 T—43 1%k

\
L

ifx T v F. B 7 hoxE A I 7K

\
DA SN SN

SPI FZ A NFMHHEHOME LT, £42311DSPIar 7 4 Falb—va Ml N FJL

LTC# 4.2.3.1.2 ® SPI " KRR AR,

%% | A i Hhe
1 | DataSize uint32_t SPI g7 — XA X
2 | FrameMode uint32_t SPI #i535E — N
3 | CLKPolarity uint32_t SPI #5257 v v 7 Otk
4 | CLKPhase uint32_t SPI 7 v v 7 fii#
5 | XferMode uint32_t SPI &+ 7 4 /L NEEEE— RN
6 | Speed uint32_t SPI #5152 B — NEXIE
7 | RxSampleDelay uint32_t SPI Master : {57 /V7 L ¢
8 | LoopBack uint32_t SPI Master : /L—7/3y 7 £ — FRE
9 | SlaveOut uint32_t SPISlave: 77 /v h « f X—T )L
10 | CtlFrameSize uint32_t SPI Microware : 2> b2 —/)L 7 L—AHY A X
11 | MwMode uint32_t SPI Microware : B E— K
12 | MwDir uint32_t SPI Microware : #5125 /5[]
13 | MwHandshake uint32_t SPI Microware Master : /~> R = — 7 &€
14 | semid int WEHAE~74+1ID (0 TE~w74721L)
15 | smlock int Peft il 8 &~ 7 + ID(0 CHEMHIE 72 L)

#42811SPIl=2> 7 4FXal— g8

semid (T~ 7+ BEHOE~ 7 +F S, EuTRERL, 207+ THIAAE BT A B

EHICHEHT 2720, &E

R LO%E, WEEIENFEAET D, smlock 1, F T A SO

TOEYTAFHEHRET D, BuOBE CHMMIER L LD,

& | HA i HERE
1 base uint32_t SPI X—RZ7T KL &
2 Init SPI_Init_t SPIl a7 4 F=al—g M
3 clock_freq uint32_t EET —ZFE~DRA &
4 op_mode uintl6_t VAR AL—TEHE
5 xmode uint16_t HBED~ A X SPI#516E— R
6 ptxbuff uint8 t * EET — A A~DRA &
7 txxfersize uint32_t EET L — L
8 | txxfercount uint32_t BEIEEHR T L— 25
9 prxbuff uint8_t * ZAETF — Z A ~D IR A o H
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10 | rxxfersize uint32_t

ZAET7 L— 2K

11 | rxxfercount uint32_t

ZlaHEBT L— LR

12 | hdmachtx DMACH_Handle_t*

KEH DMA N R

13 | hdmachrx DMACH_Handle_t*

Z(EH DMA N> R 7

volatile
uint32_t

14 | errorcode

SPI =7 —=a—F

#*% 4.2.3.1.2 SPI > R Z

D DataSize

SPI 7 —# ik y h¥A X LU 4~16,

®@ FrameMode
SPI #E i — FRE,

EF i WA
SPI_FRM_SPI 0x00000000 Ehrr—7 SPIE—F
SPI_FRM_SSP 0x00000010 TIEE— R
SPI_FRM_MICROWIRE 0x00000020 Microwire HiiiE— R

% 4.2.3.1.3 FrameMode % &8

@ DataSize

SPIO 7L —AHDEy YA XEEET A, LT 4a4ll B 16 DL,

@ CLKPolarity
SPI #5pkr v v 7 WlEE 3%,

TE 7% {1 N
SPI_POLARITY_LOW 0x00000000 it LOW
SPI_POLARITY_HIGH SPIM_CTLRO_SCPOL fitt HIGH

# 4.2.3.1.4 CLKPolarity #% & fE
® CLKPhase
SPI #xik7 v v 7 (L FHEF,

TE 7% {1 N

SPI_PHASE_1EDGE 0x00000000 A% 7 v F

SPI_PHASE 2EDGE

SPIM_CTLR0_SCPH

#®ix7 v F

# 4.2.3.1.5 CLKPhase X E1f#

® XferMode
SPI OF 7 4 )V N DEEIEE— RERET D, v AX DA, kBRI CTiatt— RO 2
MNA[RETH D, AL —TDLEEITU Y BIARATH D,
TE T {1 N
SPI_XMOD_TXRX 0x00000000 HAEE— NES(E
SPI_XMOD_TX 0x00000100 AT — NIEE
SPI_XMOD_RX 0x00000200 AT — N(E

#+ 4.2.3.1.6 XferMode #%

M Speed
SPI Wk A s ET %,

RxSampleDelay

FEE

VAL DEGE, REOY TN T V4 ERETDH, LU0 H 4 FET,

© LoopBack

YARL DY, =T Ny VEREEITA D,
TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL
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EF i A
SPI_LOOPBACKOFF 0x00000000 TI £— NIEZ)
SPI_LOOPBACKON SPIM_CTLRO_SRL TI E— A%

# 4.2.3.1.7 LoopBack % &1

SlaveOut
AV —T DA, T U Ny NEMEREE, ~AZNEDT a— K% v A MEEITHT 205

IEZEES D
B T N
SPI_SLAVEOUTDISABLE 0x00000000 7Y Ny MEZS)
SPI_SLAVEOUTENABLE SPIS_CTLRO_SLV_OE TU NSy NAR

% 4.2.3.1.8 SlaveOut & EH

@ CtlFrameSize
FrameMode 7% Microwire i EDHERN, a2 ha—nL 7 L — A A X2 ETH, LorUVid 1

N 16 £ T,
@ MwMode
FrameMode 7% Microwire ;X € DA B L., LT — K2R ET D,

EES {22 &
SPI_MW_NON_SEQUENTIAL 0x00000000 Fo—rrrvn
SPI_MW_SEQUENTIAL SPIM_MWCR_MWMOD DAV AV %

# 4.2.3.1.9 MwMode #% &1
@ MwDir
FrameMode 7° Microwire i E DA A RN, WIEHFMEHET 5,

T filf RES
SPI_MW_DIR_RX 0x00000000 AL
SPI_MW_DIR_TX SPIM_MWCR_MDD e

# 4.2.3.1.10 MwDir % EE

MwHandshake
FrameMode 7° Mirocwire X E T, ¥ AZ DPEDHERN, Ny Ry o— IV RIEZITI,

TEFE i A
SPI_MWHANDSHAKE_DISABLE | 0x00000000 L)
SPI_MWHANDSHAKE_ENABLE | SPIM_MWCR_MHS B

#* 4.2.3.1.12 MwHandshake ;& E{H

4232 43— A R{EHk
SPI ###52 K4 NEBIZLL T D@D Th 5, SS OB EIL. GPIO % f - CTRRHIE L 721 iU
72570,

B4 ) 5% P HE ik
spi_init SPI_Handle_t* | ID portid BER—FIDDOSPIRY 7T /L
SPI_Init_t *spii ZHIEL L, N RT~DRA &
i
spi_deinit ER SPI_Handle_t* hspi SPI % A IRREIC T
spi_transmit ER SPI_Handle_t* hspi SPI X5 51T 9, Brilf& T TR

uint32_t slave_select WNTHRB LD,
uint8_t *tx_buf
uint32_t len

spi_receive ER SPI_Handle_t* hspi SPI 25 %#1T 9, Baif& T £ TR

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL 24




g
Il

TOPPERS

uint32_t slave_select WNTRHEL LD,
uint8_t *rx_buf
uint32_t len

spi_transrecv ER SPI_Handle_t* hspi SPI E3AEHAT 9, BaEHE T £ TH
uint32_t slave_select BNTEBL LS,

uint8_t *tx_buf
uint8_t *rx_buf
uint32_t len

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

# 4.2.3.2.1 SPI K7 1 %

4233 JO0—Fv¥—F

SPI K74 N|Z, FIFO (2L 5i#(EE DMA ICX 2 WBEEZHECED L HICHFLTWVWET, SPI D
HIIREE L, spi_init BIBAFRE L THRR— MES EMMRE L2 7 4 Fa b— a URERO
RA B2 ERRELET, N RZ7HNO hdmachtx IZ25FH DMA T v Ry KT ZRIE LIZHE O,
EEN DMA T— R TiTbivEd, £/, 2 FZ7HN® hdmachrx (225 H DMA N> KT %5 EL?Z
B DI, ZEN DMA T— R CT{TbivEd, L7=2A->7T, FIFO & DMA ZR{EIE/-8ED alEE
?‘DMA%ﬁﬁ?éﬁn\%%ﬁﬁ%#%/V1®7547 IRBHEIITREL TN,

NY T2 I VTZEDRH, EREOHR, EZENRH Y, TNENOEEMEEZHE L T\WET, 5k
b i%%@@l?ﬂfﬁbﬂiﬁ‘o el ik/v&@ﬁu\ spi_transsrev T X COIRELZITZAET, #x
EOKRTIHLEITOBE . spiwait B Z OB IEREEAN TR TRLZ2ITWET, ~AZICTY I T
IWBEEITOHE., MROXRY 7 27D SSE50O#EL . slave_select & W CHIEIT 5, (AL—
TOWE, ZOREITE®RELDLERA)

SPI /~> K N errorcode 133 4.2.3.3.1 O X 5 (ZHIEIF A L= T — %2 KN+ D,

e I N
SPI_ERROR_NONE 0x00000000 TT7—7L

SPI_ERROR_TXOVR SPIS_ISR_TXOIS TXFIFO A —""—7n— 17—
SPI_ERROR_RXFUND SPIS_ISR_RXUIS RXFIFO 7 v 4 —7n— - 25—
SPI_ERROR_RXFOVR SPIS_ISR_RXOIS RXFIFO A —/"—7 v« =7 —
SPI_ERROR_DMA 0x00010000 DMA ik T 7 —
SPI_ERROR_TIMEOUT 0x00020000 AT —MEBEIA LT T b

% 4.2.3.3.1 ErrorCode DINE

X 4.2.3.3.1 {Z SPI o7 v —F v — b2 id L £ 9, SPI EAAL, #E L HHE At~ 7 +
DOFI API 2 AW CTRERT 5,
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SPI#IHA{E

RiFEDEL

SPIFH DDMAF 1
IWINIRSERBT
%

A SPIDEIAA R EEFRIICH

LT —2LSPI oS

DR—MDZES|H& DHET—ESPLInit tiF/ UK

L'Cspi,ipit’éﬂ?qﬂi — |SRICaf—&nA-HBEBE

LNAURIADRA BEICRRLIBT—4%%
URERE ET3

E-ZEELHL

SPI/\>R5(ZDMA

FrRILNVRSE

X . DMAF v R)L

NURSIZSPINAUR
SEH

®T

4 4.2.3.3.1 SPI b7 v —F v — I

4 4.2.3.83.2 |Z SPI OEZfEO7 v —F ¥ — Ml LET, HEDOA L —T OXE%E1T 5 HE1E.
SS OBREEITOLRITNT R B2\, EZEONUIY, BEOHDA L —TRZEOHD AL —T Th
> T, spi_tranrecv B CUELZRHTX 5, EEOHDA L —T CZOREBEFEH L-GE. 221G
F—H L LTOxFF BNZEIN, ZEOHLOAL—T TIZZOBBENH LSS, HEMBIEESH
DM, AL—T7HITIEZIE L7y,

EZEOLA, BHELRPILTZET — P2 EHEkICE Yy a3 b, BEFLIFBEENTITI, B
DENE ORI T —BRAE L Tnb, =7 —0FMMIX SPI N> K ® errorcode It~ N EN 5,
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SPLER{E

EZEEEE AT
LICRERUEET
—Z%&Etyk

l

spi_transrecv#{ M mie i
MU L CERE R 4 ﬁxhnﬁtﬁ;?g\ EIET
_I\ L .

VE—BTIS—HIE

_OKELSH
IS5—#T

42.3328Pl #%(E7n—F ¥ — |

4.2.4SDMMC

SDMMC(SD/SDIO/MMC card host interface)iZ SD 71— K AE UL SDIO & DA VX —T = A A%
175XV 727V Thbd, ~1 788D Ih—RKY7y MIFHR— RNZEEINTWASTZH SD 1— K,
SDHC 1 —F&DA U F =T =2 A Z%AT9 XOIIHFI LTS, SD I —FLDBEIITEZEL D
FIFO %M 9 2% € & %15 DA DMA ZEH T 55 EN H 5 (SDMMC_READ_INNER_DMA =2 /%
ANVAAL »FIZLDHIERN), LorL, SDMMC FEFIZKE 72 FIFO 3% Y, DMA ZfH LaWiGa,
X v vV afffRT T4 U EBET DNERL T AL A EITZ A7 FIFO £ — R (77 4L 1)
EHELES S,

4241 T—43 1
SDMMC KA /NX SD 71— FAICEFH L T\ 5, # 4.2.4.1.1 12 SDMMC K7 A NHO N KRR
SDMMC_Handle_t Z/~9, /N RTZORTEITEHE, Z2RHATHY, 2 — I X HREETILFFT L
RN, 3 4.2.4.1.212 SD I — i A& #HET % SDMMC_CardInfo t B A E&HT 5, F7-. %/ DMA
ZE 4 %54, SDMMC_DMA_BUF_DESC_t #/¢> DMA & HE 2 feft 22 T i H 720 R, 22
TIXFEHIZ Fod L 72\,

%% | HHE ) BghE
1 base uint32_t SDMMC L VA HRX—RXT KL &
2 | ClockMode uint32_t BE/vyr7E—FK CRfEH)
3 | BusWide uint32_t Bt /N A
4 | RetryCount | uint32_t U~ 74 B
5 | cardtype uint32_t 71— REEFERATH)
6 | RCA uint32_t RCA fE(RA7H)
7 | CSDI[4] uint32_t CSD fE{RAFH)
8 | CID[4] uint32_t CID fE(tRAFH)
9 | SCR[2] uint32_t SCR fE(RAFH)
10 | CCC uint32_t CCC fE(RAFH)
11 | block_size uint32_t READ/WRITE o7 v v 7 %A X
12 | high_speed | bool_t 50MHz ® high speed @& ] R 7]
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13 | dma_enable | bool t DMA O F &hEs)
14 | pBuffPtr uint8_t * SDMMA {5 /Ny 7 7 ~DKRA &
15 | pCurDesc SDMMC_DMA_BUF_DESC_t * | H5if£® DMA_BUF ~® 7R 1 % (DMA {# D
HA %)
16 | istatus volatile uint32_t EA IR HE
17 | dstatus volatile uint32_t DMA FEfTiRTE
18 | status volatile uint32_t SR HE
19 | SdCmd volatile uint32_t kg Ea~v > R
20 | ErrorCode volatile uint32_t =7 —a—FR
21 | semid 1D WEHt~7 4
7% 4.2.4.1.1 SDMMC_Handle_t !
FE | A Al BEhE
1 | capacity uint64_t HECA B)
2 blocksize uint32_t A=A N
3 maxsector uint32_t Ty 7 O
4 RCA uintl6_t SD RCA &
5 | cardtype uint8_t 71— RFiA
6 status uint8 t AT —H A
%+ 4.3.5.1.2 SDMMC_CardInfo_t %
@O BusWidth
SDMMC DOff 7 —Z N AR EFRET 5,
B il A
SDMMC_BUS_WIDE_1B 1 1wy h
SDMMC_BUS_WIDE_4B 4 48y~ GXTEHE)
SDMMC_BUS_WIDE_8B 8 8t v k

# 4.3.5.1.3 BusWidth & E1fE

@ RetryCount

T —=REREDOY FTA DT FERET D, 32RHEZREL TS,

@ cardtype
1 — NEBUSZEE LUc — NFEE
T i RE
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 CARDCGEXH))
SD_I0_CARD 4 SD 10 CARD R
HS_MM_CARD 5 HS MMC CARDCGR i)
SD_I0_COMBO_CARD 6 SD I0 CARDCEx*ti)
MMC_CARD_HC 7 MM HC CARDCE%}it)
7 4.3.5.1.4 cardtype % EfE

I ARDRYEZ ER 71— FTRE L TWH25, SDMMC M B 7 —3 84 LI2G6 OILRER 2 &K

4.3.5.1.6 |Z~”7,

TR i

N

E_SDCOM -80

avy RmJ—

# 4.35.1.5 =T —a— F{LiE
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4242 A3 —7xA Rtk
SDMMC % ET 5 K7 A4 NEHELLTICRT, R7 A 2NEFK 4.83.5.2.1 [T EAREEEZITH KT
ANE 435220 8D I — ROYREEITI RTA 3035 5, IR E K7 A /3% ik D Storage
Device Manager 75 77— RERFIRE, —EDFIETIFOH LE1T 9,

ke i EIE: BghE 5
sdmme_init void intptr_t exinf SDMMC »~— RHJ#{k
sdmmc_sense bool _t int id 8EID @ SD card & %
T 5, HDOGEE true KT
sdmmec_open SDMMC_ | int id & ID ® SDMMC K35 A
Handle_t EA—T 95, ROEEA
* Y RIADRA U H
sdmmec_close ER SDMMC_handle_t *hsd SDMMC K7 A RN%&7 a—
AT 5
sdmmc_erase ER SDMMC_handle_t *hsd SD card DA L — %179
uint64_t startaddr
uint64_t endaddr
sdmmc_blockread ER SDMMC_handle_t *hsd SDcard 267 1 v 7 E\L T
uint32_t *pbuff READ 7%
uint32_t ReadAddr
uint32_t blocksize
uint32_t num
sdmmc_blockwrite ER SDMMC_handle_t *hsd SD card ~7 1 v 7 BE{L T
uint32_t *pbuff WRITE 9%
uint32_t WriteAddr
uint32_t blocksize
uint32_t num
sdmme_wait_transfar | ER SDMMC_handle_t *hsd READ/WRITE #5515 5 21T
uint32_t Timeout )
sdmmc_hps_handler | void void FABAN BT
# 4.3.5.2.1 SDMMC A R 7 A B
e i 515 HhE 5
sdmmec_getcardinfo ER SDMMC_handle_t *hsd ax2 b L7 SD card OfF
SDMMC_CardInfo_t *pCinfo | gAY H44
sdmmc_checkCID ER SDMMC_handle_t *hsd CID #5945
sdmmec_setaddress ER SDMMC_handle_t *hsd Mxt7 KL 2 RCA) % Fi s
15,
sdmme_sendCSD ER SDMMC_handle_t *hsd CSD % Hutg9 5,
sdmmec_select_card ER SDMMC_handle_t *hsd =KL s bavwr K%
uint32_t addr FITT D
sdmmec_configuration | ER SDMMC_handle_t *hsd a7 44X =2 b—Ta UK
ExZ1TH
sdmmec_set_widebus ER SDMMC_handle_t *hsd NARERET D
sdmmc_getstatus ER SDMMC_handle_t *hsd SD #—RFAT—FZHD
ATe,

# 4.3.5.2.2 SDMMC #J#i{t. K= 1 /Bi%%

4243 HEFIE

SDMMC D/ — R =7 OFMULIXEIRBEARE, Ut v FMEIZ sdmme_init BI%k% HWCTIT 95, SD
N—ROGE, Ay MIAT AT RO TYELFIER R D, AT 4 7 OERITHBD
Storage Device Manager 23T 9, fffKALERNAIBE/R A 7« 7 D54, Storage Device Manager |3
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500ms JE 12 mei_ses_por B%% (AERE%L T SDMMC D334 . sdmme_init 23FFONM & D) ZEOD
HLTAT A 7 ORELF = v 735, ZHLRERZ, K 4.3.5.3.1 DL o —IZH6 AT 4 7 H3fF
ASNTGAIE, PIEHEAE 21T 5, MIHEERFIZ =T — 0338 4A LA, AT « TR 0%
ETOI, TRTEFICK T LSS, AT 4 7 HIMERATREIC 2 5, EHATRE/RREDBRE ., 77 A
WY AT DEHWT, 77 A VIR FIREIZ/R B, AT 4 T HREPNTZ5G1TE, mei_cls_por BE%r (K
18E8% T SDMMC O%;4, sdmme_close AFEFONH S 41 5) ZFEN L, AT 4« 72 FEHARAICT 5,
AT 4T O T L& FATFs ® K7 A RNJgERM LT, A7 4 7IZxbd 57 1y 7 BALO
READ/WRITE & 10 77 B A RAET 5, 4.35.32|ZFATFs D RTANRNMLDOT a7 J— KD
Ta—%mrd, 7ay VT4 MIFEITEIEE meiwri_blk(sdmmec_block_write) |2 & = #a x ALIE L,
B, 7y V=R T4 Oy T 7 HEIORA U EZD 4R, T T A Lo THBH 0, FATFs
DTy 7 V=K, T4 RNRKITANZLNAL VT T4 OFRIZT — X OFiAhEXERET H, TDI=
W, SDMMC R4 107 vy 7 U—R, T4 MI1 N FT 74 VDL EZEZGHLTND,
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mci_ses _por

(sdmmc_init)

mci_opn_por

AT4THY

AF4TIEL

(sdmmc_open)

| EET

MciCheckCID

(sdmmc_checkCID)

| ERET

MciSetAddress

(sdmmc_setaddress

)

| ERmT

MciSendCID

(sdmmc_sendCSD)

JEBET

MciGetCardInfo

(sdmmc_getcardinfo

)

| ERET

MciSelectCard

(sdmmc_select_card

)

JERET

MciConfiguration

(sdmmc_configurati
on)

| EET

MciSetWideBus

(sdmmc_set_widebu

s)

| ERET

f_mount
FATFsD <72 ML

H

AR
BT

% 4.3.5.3.1 )7 v —
TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL

mci_cls_por
(sdmmc_close)

ATATHL
BT
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/ﬂ/
mci_red blk
(sdmmc read block)
TavH)—RETS
BERERRE

Mci_wai_trn
(sdmmc_wait_transfar)
[T E )
ERERE

o
retryh o9V N7 v

RETRAY_COUN
No

I5—HT

43532 FIA =T my 7 )—F

4.2.5USB OTG
USBOTG 13, RA N, FA 2D USBHHAITH KIA " Thb, USBAA & LTEESES
72DIWZIXUSBEARA RN TARTAN, USBT A R E L TEESED2OITIZUSB T NNA AT AT
TGV E EOES 22— LTHETALERH S,

4251 T—3 1%

USB OTG K7 A NiZwHb R L LT, #£ 4.2.5.1.1 ® USB OTG ¥R ETCHEML . NV T
L1 T#* 4.25.1.4 D USB OTG > R8I ZF>, WEHORE LTy RARA » NEEHRT LD
742512 DT RiRA v NERME, FANTF ¥ X VEERTDHZDODORK 4.25.1.3 DRA N7 T A
EFRMEL D, TURKRA LV FERA NI 7 AEFRIT, USB O EJEDOEY 2 — )V CRELELTH L
N5, ZDFELETIZ, TOPPERSUSB I RA Y =7 RREETT-> TV 5,

W EE R OB NN E X, 1 BER. 0 NEHOREL 78D,

#5 | HH g HEHE
1 | usb_otg mode uint32_t USB OTG DOZFEITE— FEE
2 | dev_endpoints uint32_t FRA AHDT 2 RIRA > b D%(1-15)
3 | host_channels uint32_t AANF v 2L D(1-15)
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4 | speed uint32_t USB 27 A — K
5 | dma_enable uint32_t USB DMA HRE DB Zh N 3% E
6 phy_itface uint32_t PHY D€
7 | sof_enable uint32_t T3 AF— R TOD SOF EAH DA YNGR E
8 | spnlockid uint32_t Avrnmy 7 HoID fEE
# 4.2.5.1.1 USB OTG #JH#ia% & & 7%
%5 | HH Al BEHE
1 num uint8_t T R A v & E(0-15)
2 | is_in uint8_ t:1 | = RKAKA > hdF 4 L7 3 (1IN 0:0UT)
3 | is_stall uint8 t:1 | A7 4 —/LREEQ: AT 4 —/LIRTE)
4 | type uint8_t:2 | WEX A7
5 data_pid_start uint8 t:1 | 2% —h» PID(0 %721 1)
6 even_off frame uint8 t:1 71 —2®D%Y 5 ¢ (0:EVEN 1:0DD)
7 tx_fifo num uintl6_t %{g FIFO &=
8 | maxpacket uint16_t RN v YA X(64KB LA)
9 xfer_buff uint8 t * BEZENY T 7 ~DRA X
10 | dma_addr uint32_t DMA 7 KL A(4 XA DT 7 A L)
11 | xfer_len uint32_t BIfEHR A A X
12 | xfer_count uint32_t YR DERIEY A X
#4.2.5.1.2 = RARA v hEFHRE
5 | HH ) B
1 | dev_addr uint8_t FNA AT KL A(1-255)
2 | ch_num uint8_t RAFF ¥ 1% Z(1-15)
3 ep_num uint8_t T RARA v FEF(1-15)
4 ep_is_in uint8_t TV RERA L FOF 4 L7 a »(1:IN 0:0UT)
5 | speed uint8_t USBHAA RDAE—F
6 | do_ping uint8_t HS &— FIFD PING 7'u b 2,V OF N ERE
7 | process_ping uint8_t PING 7= b 2 L FITIREE
8 | ep_type uint8_t T RRA 2 FDORY
9 | max_paket uintl6_t BRry hY A X(64KB LLN)
10 | data_pid uint8_t VIR E T — ¥ PID
11 | xfer_buff uint8_t * WIE Ny 7 7 HEA~DRA X
12 | xfer_len uint32_t RIEOBEEY A X
13 | xfer_count uint32_t BewEyrA4 X
14 | toggle_in uint8_t INGEIEDO N NVT T T
15 | toggle_out uint8_t OUTWIED NI NT T T
16 | dma_addr uint32_t DMA €— RTOT—XT7 KLAUSA bDT T A V)
17 | err_count uint32_t T T —3EH
18 | urb_state uint8_t URB A7 —# &
19 | state uint8 t RARRART—H A
#4.25.1.2 KA b7 T AEHER
%5 | HH Al BEHE
1 | base uint32_t USB-OTG XY 7 =27 /LDX—RAT KL A
2 Init USB_OTG_Init t USB-OTG ¥ LR E /T A —H
3 hel15] USB_OTG_HCTypedef | ;xA kF v R/LHEIK
4 IN_epl15] USB_OTG_EPTypedef | IN =2 KA > bfEk
5 OUT_epl15] USB_OTG_EPTypedef | OUT = KA > hEIE
6 | Setupl12] uint32_t vy NT Ry MR
7 | BESL uint32_t BESL 7 — % O{R{F Ik
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8 | lpm_state uint8_t LPM DR HE

9 | lpm_active uint8_t LPM #neA 2h BELhax

10 | hostsofcallback void (*) () AR A N SOF HliAd =z — /L3 7 BA%Y

11 | hostconnectcallback void (*) O RA~axy MNEEa—L Sy 7 B

12 | hostdisconnectcallback | void (¥) () RANT 4 Zaxy MEa—L "y 7 B

13 | hostchangeurbcallback | void (*) () ARA N URBEERF=—/L Ny 7 B

14 | devsetupstagecallback | void (*) () TNA Ay KT v T AT —Ta— "y
7 B

15 | devdataoutstagecallback | void (¥) () TNAAT—HT T RNAT—Va— )Ly
7 B

16 | devdatainstagecallback | void (¥) () TNAAT =B A VAT =V aA— )L\
Bk

17 | devsofcallback void (*) 0 T 34 A SOF EliAZ 23—/ L3 7 BEL

18 | devresetcallback void (*) O TNRAAY oy ha— Ny 7

19 | devsuspendcallback void (*) O TN AP AN Ra— L3y 7 B

20 | devresumecallback void (*) O FNRA ALY a—ba— 3y 7 B

21 | devisooutcallback void (*) () T34 A ISOOUT =—/1 3w 7 B5%%

22 | devisoincallback void (*) O 7 /34 A ISOIN =2 —/L 3 7 B%k

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

24 | devdisconnectcallback void (*) O TNA AT 4 ZAaxy ha—n3y 7B

25 | devlpmecallback void (*) O T34 A LPM z2—/uo8 > 7 B35

26 | pHost void * AL A b R T RS ANTE IR

27 | pDev void * AT S, RN R T RSN RRR

# 4.2.5.1.4 USB OTG v R 74

@ usb_otg_mode

USB OTG OFEE— FEfET D,

e 2
JE %

i

N

USB_OTG_MODE_DEVICE 0

USB DEVICE [& &

USB_OTG_MODE_HOST 1 USB HOST [#H &
USB_OTG_MODE_DRD 2 OTG £—F
# 4.2.5.1.5 usb_otg_mode &% EfHE
@ speed
USB D#ik At — RERET 5,

B file A
USB_SPEED_HIGH 0 HIGH At — F$5E
USB_SPEED_HIGH_IN_FULL | 3 FULL A tv'— K#Fr[® HIGH A v — R E
USB_SPEED_LOW LOW A t°— K
USB_SPEED_FULL FULL Atv°— F

# 4.2.5.1.6 speed X EMH
® phy_inface
PHY FRIEX E 21T 9,
B il P4
USB_PHY ULPI 1 ULPI-PHY
USB_PHY EMBEDDED 2 EMBEDDED-PHY

# 4.2.5.1.7 phy_inface & E1H

@ spnlockid
A rna sy Y ETH

Ba., Arny 7 IDZRETH, ErTAE T v 7 E2Th7RV,
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425243 —T x4 Atk
USB OTG ZH#l#19 2 K7 A SEEIZLLTO#EY TH 5,
B4 il ElE HERE ik
usbo_init USB_OTG_ | ID portid BFEAR—T ID O
Handle_t* USB_OTG_Init_t *pini USB-OTG XV 7 =5
IV % KTEE
usbo_deinit ER USB_OTG_Handle_t* husb USB £ =—/LOHEs)
e
usbo_getcurrentfram | uint32_t USB_OTG_Handle_t* husb BHAEEITFO 7 L — A
e e U
usbo_setcurrentmode | ER USB_OTG_Handle_t* husb USB-OTG ®E— K&
EEZIT D
usbo_coreinit ER USB_OTG_Handle_t* husb USB-OTG == 7 ® %] H#
1k
usbo_enableglobalint | ER USB_OTG_Handle_t* husb USB-OTG 7 m — 3 )1
FA T % NG TE
usbo_disableglobalint | ER USB_OTG_Handle_t* husb USB-OTG 7 m — 3 )1
EA R % BN B TE
usbo_flushTxFifo ER USB_OTG_Handle_t* husb FEFIFOZ 7T v a
uint32_t num 43
usbo_flushRxFifo ER USB_OTG_Handle_t* husb ZEFIFO%2 7T v =
ERA)
usbo_initFifo ER USB_OTG_Handle_t* husb =15 FIFO #1¥LEE
usbo_hc_init ER USB_OTG_Handle_t* husb RANTF ¥ RV % g H
uint8_t ch_num b4 2%
uint8_t epnum
usbo_hc_startxfer ER USB_OTG_Handle_t* husb RANTF ¥ RVEFE
uint8_t ch_num Kk
usbo_hc_halt ER USB_OTG_Handle_t* husb RAABMNF ¥ XV E
uint8_t ch_num HALT IREEIZT 5
usbo_resetport ER USB _OTG _Handle_t* husb RAPMR—=FERY
%
usbo_drivevbus ER USB_OTG_Handle_t* husb AA MK VBUS o4~
uint8_t state T IEBEZITS
usbo_hostinit ER USB_OTG_Handle_t* husb RA NOHELEIT 9
usbo_starthost ER USB_OTG_Handle_t* husb RANEBET D
usbo_stophost ER USB_OTG_Handle_t* husb AA N EEIET S
usbo_gethostspeed uint32_t USB_OTG_Handle_t* husb RARNDODaATAE—FK
ZHD M
usbo_hed_irghandler | void USB_OTG_Handle_t* husb USB-OTG & A |k #E[A
FrAILER
usbo_devconnect ER USB_OTG_Handle_t* husb USB 5 /31 A5k R
usbo_devdisconnect ER USB_OTG_Handle_t* husb USB 7 /31 AW 3Rk
usbo_activateEndpoi | ER USB_OTG_Handle_t* husb TV RRA L NT T
nt USB_OTG_EPTypedef *ep A R EESR
usbo_disactivateEnd | ER USB_OTG_Handle_t* husb TURKRA U NT 4 A
point USB_OTG_EPTypedef *ep TIT 4 A NER
usbo_epsetStall ER USB_OTG_Handle_t* husb T RRA L N ERT
USB_OTG_EPTypedef *ep S4 —VIRBEICERE
usbo_epclearStall ER USB_OTG_Handle_t* husb T RRA L FDRT

USB_OTG_EPTypedef *ep

S — VAR HEME R
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usbo_setDevAddress | ER USB_OTG_Handle_t* husb TNA AT R A&
uint8_t address TT5
usbo_getDevSpeed uint8_t USB_OTG_Handle_t* husb USB /34 AAE— K
ZHD M
usbo_ep0_outstart ER USB_OTG_Handle_t* husb o RARA >k 0-OUT
uint8_t *psetup BH AR EE K
usbo_epOstartxfer ER USB_OTG_Handle_t* husb T2 RARA ¥V 0 DERE
USB_OTG_EPTypedef* ep BE 45 Bk
usbo_epstartxfer ER USB _OTG _Handle_t* husb TV RIRA V bOERE
USB_OTG_EPTypedef* ep BH I Bk
usbo_devinit ER USB_OTG _Handle_t* husb USB 5 31 291#i{k
usbo_stopdevice ER USB_OTG_Handle_t* husb USB 731 A& 1k
usbo_init_lpm ER USB_OTG_Handle_t* husb LPM O #JE4L R E
£

usbo_pcd_irghandler | void

USB_OTG_Handle_t* husb

USB 7 /34 ZADE[AI
ALER

usb_otg_isr void

intptr_t exinf

USB-OTG #|iA &% —
B A )—F

# 4.2.5.2.1 USB-OTG KT 1 SB¥&

4253 70—Fx¥—F
USB-OTG {378 A MEREL 731 AREZ ©OXY T =TV Th D, BA MEREEZ T /A ZADOHHi %

> CLLUT OFREZ RATT 5.

(1) &= ML

USB-OTG N—Fv =7, Hi®Ya2—ogiitziT, USB A & A — 3%, USB O
IRREER I TENAL BB D D a— LNy 7 TIATS D,

USB7RR M) E1E

usbo_initEA# T
N—RAEIEENIES
DEYHL

LEED2 LD
LZER
usbo_hostinitBi$ T
USB7RZ R H1E

l

LREDa—ILIZRE
—hER
usb_starthostB${ TR
A—RER
usbo_enableglobalintd
HTH/O—/\LEAH
bl

l

usbo_resetportBi# TR
—kJEYrE(TS

RS

4.2.5.3.1 USB 7~ % ~#IH14L
TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL

36




0
TOPPERS

(2) BA ML TS I 2% —T g
USB A A NOHIHHERNE T35 &, 751 AOEERFFDIRIEICBATT 5, IRIEERITHLAABH+
D=y BT LT Y 2 — WInEZES LD, USB AR M THEHIN D 22— 3y 7 BT
To4>5TH5H
@D hostsofcallback
SOF O % A 2 JFTEIAA AT D, USB I 1ms BENZIZ SOF RT3 572 1ms HREIC
I— Ny TIN5,
@ hostconnectcallback
AR FDOR— FELELAR(USB_OTG_GINTSTS_HPRTINTD A3 AL R— MMEw T = v 7 %
fTWa—n Ny 735,
@ hostdisconnectcallback
RAMDT 4 ZAax7 FELAHR(USB_OTG_GINTSTS _DISCINT) 2N FEAM:, a—LoXy 745,
@ hostchangeurbcallback
KA NF ¥ 2VELAR(USB_OTG_GINTSTS_HCINT) N34, a—L Ry 745,

BEft O FNE hostconnectcallback FAEFFONE LGB T D, =— "o 7 BEITA X M@
DIHT, WFIIZ A7 LYV TEITEND,

EmHY hostconnectcallback

usbo_gethostspeedfE %k
THEHAE—FERYH
j—

usbo_hc_initBA#iZE -
TEPOMDIN/OUTMD 2D

DA ZREERT
%
\L DevDescD8/ N\ hEZ(E
DecDesc 18/ ~&EZ{S
usbo_hc_startxfer Bk % Device AddressZtyh
FALVTENUMERATION —— | GfgDesc 9/ N1 FE24E
T—RDEZEEITD Manufacturer String% 5215
Product StringZ3{E
Serial Number String&32{=

usbo_hc_startxfer %
FAULNTSET
CONFIGURATIONZ 1T
)

X 4.2.5.3.2 BfEaLEE

(8) KA NY T ADEIN L e

ey a—nTxoF I arx—va 2L EFE L7 binterfaceClass 706 7 7 AT o — /LA i
T2, HET 22T AEY 2a—ARROEAFMIETIL L 2D, 7T AEY 2 —ARRE S5
Bl 7 T AEY 2 — A TED b AT FIAT Init (BEAOT > FHA > OBES) —Requests (7
TATHINT B85 A =2 OMFE) ZFITL, EERTTNEY FAEVa—AOlE T a2 %
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FATT 5, TNOLOUHITT TAEY 2 — VEICERRDZOT, fi— L7 —F v — FCrldllL T
2N, I 2 CRIEERICH WD 22— 3w 7 B3#K1E hostchangeurbceallback B%iCH 5.,

(4)7 = kYT

Bk TN T84, USB /R A F DE[AZND hostdisconnectcallback 23 THOiL5, Z D —/LN
w72k FAEY a— LRI BAEY 2 — L O FRIEN TN S, FIEIZLLTO 72 —F
— DB ThH D, 77 AEY 2—/LD Deinit BATIZF A7 L-YULTIThiL, & THERFD LD,

Uiy hostdisconnectcallback

usbo_stophostEA# T
Ab#EELE
HNEBDFvRILEET
—REE

l

usbo_enableglobalint
HTY O—/\LEAA
A
usbo_drivevbusBi# ©
VBUSZEA

l

ETFLTWEISRED
a1— )L DDelnitEi#k %M F
UHT

l

usbo_resetportBE# T
—~JEYrESTS

BEiRfs

4.2.5.3.3 HIWTALEE

TNA AMNEAR A MERRICKS T 2EMEEIT 5, £, REICK > TE, USB HHALN TR Z 5
FEFRECH D, REDERBIZIUSB 7T A AL DI — L \y 72X > TiThivd,
@ devsetupstagecallback
OUT = RFA > h@ SETUP /7 v higElAZ(USB_OTG_DOEPINT_STUP) & D =1 —
JLIN T

@ devdataoutstagecallback

OUT = RaRA v h DiniEERAL(USB_OTG_DOEPINT _XFRC)/5H D 1 — L3 7
@ devdatainstagecallback

IN = RARA > b OEEK TEAAR(USB_OTG_DIEPINT XFRC)2 6D 2—Lo3y 7
@ devsofcallback

SOF #|AZ(USB_OTG_GINTSTS_SOF) 6D — )Ly 7
® devresetcallback

ENUMERATION # 7 #AZ(USB_OTG_GINTSTS_ENUMDNE) 6 D 2 — L3 7
©® devsuspendcallback

SUSPEND #[AZA(USB_OTG_GINTSTS _USBSUSP)/» 6D a—)L/3y 7
(@ devresumecallback

RESUME #AZ(USB_OTG_GINTSTS WKUIND 6 D 1 — )Ly 7
devisooutcallback

ISO-OUT AKFEMEEHAA(USB_OTG_GINTSTS_PXFR_INCOMPISOOUTD)H D 1 — /L3y 7
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© devisoincallback

ISO-IN K5efEENAR(USB_OTG_GINTSTS_IISOIXFR) /5 D 1 —)jLsX o 7
devconnectcallback

ax 7 va rEIAZRUSB_OTG_GINTSTS_SRQINT) 5D 22— /LNy 7
@ devdisconnectcallback

T4 Aaxy va YERARUSB_OTG_GINTSTS_OTGINT) & D 2 — /L3 7
@ devlpmcallback

LPM Z %R — s 5550 REEER 2 — L Y 7
(B)T /A AH) L

USB 7731 ZDOMHUEFIRE LU ORITRT,
USBF /XA R

usbo_initFA# T
N—FIEEENRS
DHEYHL

usbo_devinit B ¥ CUSB
TINARHAE
usbo_devdisconnectf
BTTARAARIMRTE
EZ{EFIFONMHAL%E

P

172

y

Usbo_devconnectB %L

TaARIMREEICHBIT

usbo_enableglobalint3

Heryo—N\LEAH
Fac)

e

4.2.5.3.4 USB 7314 2D HH{k

(6) 7/ A ABEE L TF 2k —sa v

USB O¢1%. SUSPEND. RESUME D =t— LN 7 BMA[ENGGEWNTZH%,. Uy ha—1 v
(devresetcallback)Z X V) | BEfi &2 BAAT 5, Zhvh | BEREDIRRE T L AL T D AlREMEN B 5, £77,
TFIal—arEITIEOICTY RARA 2 b 0O IN/OUT #1EKT 5, fER#E, L FDOa—o3y
JIRFAEL, WEILHES T, 731 AHFHROBIEZEIT I,

@ devsetupstagecallback SETUP X7 —T DHEK

@ devdataoutstagecallback 7 — ¥ Z{3 %k

® devdatainstagecallback T — A EEEK

%12, SET CONFIGURATION %#32{5 L7256, USB 7 7 ZD@EICBITT %,
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HEfBALA

devresetcallback

usbo_activeEndpoint
#ERALT, EPO-
IN/OUTO I RHRAk
#1E5

\L devsetupstagecallback

devdataoutstagecallback

ENUMRATIONT—%% | devdatainstagecallback
nYxZHd FOa—IL\Y B RER
TINART—EERYRHT

RARMBDSET
CONFIGURATION®D #
ISALARILDBIEIC

BT

‘IS

4.2.5.3.5 USB 7 /31 A D#ft

(7)SUSPEND & RESUME

USB 7 /31 A4, @M% ¢, SUSPEND & RESUME O %RIC L 0 | M3 Bl E 447
RSN, THLDOBITIILL FO a—LoNy 7B L - CHERk &N D, U, By . o
NHDOIT—Ny 7 EENIEHIN D D THEENPLETH D,

(D devsuspendcallback BT RE— NELR
@ devresumecallback B R EImER
(8)7 ™A A Wr

USB 7 /34 ZAO YW ix I = — /12N > 7 (devdisconnectcallback) DFEFOMH LIZ X VAT H, Z D= —/1
Ny 7 ORNC SUSPEND & 2t —/bo3y 7 38484 5,

Y 47 B 4A devdisconnectcallback

OS5 AL L DL
BET5

Biass

4.2.5.3.6 USB 7 /34 2 DY)k

4.2.6 QSPI
QSPLiE, 77 v = ROM&ICAV B SPL KT 4 N Th o,

4.2.61 T—A3 {1k
QSPI K7 A NZWHHEH ORI L LT, £4.26.1.1 D QSPI 2> 7 4 X o L—1 g UEdERE, N R
L1 T#£4.26.1.20 QSPI > RIAAEFFD, QSPI 227 ¢ 7 L — 3 Ui 1EIRIT QSPI kit~
7 v =2 ROM O EM: 2% ET D,
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F5 | HA il B

1 mauf id uintl6_t ~=—a2777F ¥ ID

2 | type_capacity uintl6_t Xy X T 4 XA 71D

3 clk_phase uint32_t sy 7 e—RX

4 | clk_pol uint32_t QSPI #i53% 7 v v 7 Ot

5 | max_frq_mhz uint32_t e K& (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—IJP A X
11 | addr_size uint32_t 7 R AP A X
12 | inst_type uint8_t A VARNT I gL BZAT
13 | read_op_code uint32_t SO LA Na— R
14 | read_addr_xfer_type uint8_t L LT RUREREZ A T
15 | read_data_xfer_type uint8_t S LT — Z kA A T
16 | read_dummy_cycles uint32_t FAHAH LA I —Y A 7 VA
17 | write_op_code uint32_t EXALHARa—F
18 | write_addr_xfer_type uint8_t EXALT FLURERIEX A T
19 | write_data_xfer_type | uint8_t EXIABLT —Hlink2 A
20 | write_dummy_cycles uint32_t EXALY I —Y A 7 VH
21 | erase_count uint8_t HEANL—T 3 U
22 | erase_sizel4] uint32_t WHER/NA X
23 | erase_cmds[4] uint8 t Whka<wo R
24 | erase_sector_idx uint8 t HWEEIHA T v T A
25 | support_chip_erase bool_t T v TV EHRE D A T
26 | device_size uint32_t TR, AP A X
27 | micron_multi_die bool_t
28 | die_size uint32_t A YA R
29 | init_func QSPI_INIT _FUNC_T FIEAA L BE
30 | wait_func QSPI_WAIT_FUNC_T HH B
31 | friendly_name cost char * FIONA AL ~DIRA R

#£426.1.1QSPI =27 4 ¥ o L— 3 VIR

%5 | HH il BEHE

1 base uint32_t QSPI E¥ 2 — /L _"— 7T KL &

2 clk_req uint32_t QSPI £V =— V3T m v/

3 | Init QSPI _Init_t QSPI I H15R GEME LR A7 B ik

4 | pBuffPtr uint32_t * QSPLEE /N 7 7 ~DIRA L H

5 | XferSize uint32_t QSPIifg 41 X

6 | XferCount volatile uint32_t QSPLiwfg o v X

7 | istatus volatile uint32_t QSPI EAF AT — X A

8 semid int WEAE~7% 1D

9 errorcode volatile uint32_t * QSPI =5 —=a— |

#% 4.2.6.1.2 QSPI "> Kl
@O manuf id
~=a777F % ID ZfET D,
EHE | W [ mE
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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 §E7E
% 4.2.6.1.3 manuf_id i &
@ type_capacity
X v RUT 4 BATEBIEET D,
%) Micron N25Q128 0x18Ba
Micron N25Q00AA 0x21Ba
Micron N25Q512A 0x20BA
@ clk_phase
Iyl 72— RERET Do 077 b, LA TV b,
@ clk_pol
QSPI #5577 v v 7 iEE#, 0:'HIGH, 1:LOW,
® inst_type
AVANT I a B A TEEET D,

EFE & A
QSPI_MODE_SINGLE 0 YT NE— R
QSPI_MODE_DUAL 1 T 2T IE— KR
QSPI_MODE_QUAD 2 77 v RE—F

7 4.2.6.1.4 inst_type & EfE

® read_op_code

TN A AH L7 T vy aa<w s R

@ read_addr_xfer_type/read_data_xfer_type
TNA ARG ORI L DT RVAZ A T LT —2 2 4 TERET H, iXEIT inst_type LR

I,

read_dummy_cycles

Ei==2
AX B

FNRA ZNEIFDOFHAE L E I —Y A 7V ERETH, Lol 0 31 £C,

© write_op_code

TN AMEFDEZ AR T Ty aavx s R

write_addr_xfer_type/write_data_xfer_type

A=
AX fEo

T ZMEIFOFAE L DT FVAZ A S LT =2 Z A THEEET D, REIT inst_type EF T

IS

@ write_dummy_cycles

FNA ZNEIFDOHEAE L E I —Y A 7V ERET D, Lol 06 31 £C,

@ erase_count

WEa~r FafEE, @UT)

@ erase_sizes
HE e/ NN & FRE,

erase_cmds
WERHD 7T v aa~vy REEE
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@ erase_sector_idx

v BEERHOA T v 7 A RIRE,

init_func

TOPPERS

7T vy aT A A ZADONHEREEZ R E, NULL 72 & 3B 21T D70,

@ wait_func

EIIAH, F2E, HEROFLEZIRE, NULL 72 513/ AR 21T 720,

42624 03— x4 Rtk
QSPI Zf\WT7 7 v = ROM OHHIT 25 K7 A4 NBEEIILL T DY Th b, 2O K74 i
M Z Tinit_funcPwait func/"H 77 v a2a<y RERITTHT-2DD R T A4 R\ %£4.2.6.2.217R-7,

B%4 i Gk HERE ik
gspi_init QSPI_Handle_t* ID portid FEER— bk ID ® QSPI <Y
QSPI_Init_t *spii T NEGEEL, N
RT~DRA 2 Z %S
gspi_deinit ER QSPI_Handle_t* hqspi | QSPI % Af# AIRAEIZ T
qgspi_read ER QSPI_Handle_t* hgspi | XA L2 hE—RT7 7
void *dest vz ROM OF —H &5
uint32_t src T3
uint32_t size
qspi_write ER QSPI_Handle_t* hqspi | 77 v = ROM 27 —#
uint32_t dest DEXAREZITH
const void *src
uint32_t size
gspi_erase ER QSPI_Handle_t* hgspi | 77 v = ROM D%,
uint32_t address
uint32_t size
gspi_erase_exec ER QSPI_Handle_t* hgspi | £ T v 7 ABALIZ T T v
uint32_t address v=2 ROM #{HET 5
uint32_t idx
gspi_direct_disable | void QSPI_Handle_t* hqspi | # 1 L 7 F@iAH LES)
gspi_direct_enable | void QSPI_Handle_t* hqspi | #4/ L7 bEiH LARD
uint32_t map_addr
gspi_ahb_remap_ad | uint32_t QSPI_Handle_t* hqspi | HRED X A L 7 hgidH L
dress_get DOR—AF 7%y FEED
Hg
spi_hps_isr void intptr_t exinf QSPI HAA Y —E R L —
F
# 4.2.6.2.1 QSPI K7 1 /Ei%k
B%4 i ElES A ik
gspi_chip_select_config_get ER QSPI_Handle_t* hqgspi HED CS E—FoOHY H
uint32_t *pcs L
uint8_t pcmode
gspi_chip_select_config_set ER QSPI_Handle_t* hqgspi CS F— FNXT
uint32_t cs
uint8 t cs_mode
gspi_mode_bit_disable void QSPI_Handle_t* hgspi F— Kb v k2 EHL
gspi_mode_bit_enable void QSPI_Handle_t* hqgspi EF— Nty N2FRME
gspi_mode_bit_config_set ER QSPI_Handle_t* hgspi 77 v =2 ROM OiEx,

const uint32_t mode_bit
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gspi_sram_partition_set ER QSPI_Handle_t* hqspi SRAM H DA L S—T
const uint32_t part_size 4> arHEZRETH

# 4.2.6.2.2 QSPI ¥55E K7 A /~B¥K

4263 70—Fv— b

QSPI K7 A %, FIFO IZ X BEDH%EYR— 425, QSPI OHIWHEEIL. gspi_init PI & +E
FELTRER—IEES (10OL) LUHREL-ar 7 4 Xal—3 g VEERORAS 22 ELE
T, AT 4 X2l —va UIEERIIEEINTZT7 T v 2 ROM ORMICH > =R ExiTh it
725720, QSPI ot 7 v —F v — F &[X 4.2.6.3.1 |[Z~7,

MR, FEX A LT RFiriAd, EXAL, HEBENE LD, XA LT NHiriALEREIE
gspi_direct_enable PO EITTHRNE 7D, 7T v 2 ROM B TEx D A€ U7 FL AL HPS
DFETEE L 72> THEY . 7 F LA 0xffa00000 75 1IMB Th %,

QSPI#FHAE

QSPIDEIA AR EZFBR/IICH
*JJ%MI:?—@): oS
QSPINR—KID%F WHET—4QSPLInit tIE/\>
518&ELTaspiinit —— | RSKIzaE—Sh a0 BEE
EFUHLNAVES TR EICHELDRT—5%
DRIV AEIE HFETD
BT

4.2.6.3.1 QSPI ¥k,

4.2.7 EMAC
EMAC %, HfpA v —r>y NHKIFANTHD, EMAC FTZA N3 ry hOA L H—T A A
ELTLWIP H PBUF #HE L T, &L TW5B, "y b A X —T oA AEEETIUE, LD
TCP/AP 7'v f )L« A% v JIZKHSA[RETH B,

4271 T—AH
EMAC RZ A NZHEEHAOR L LT, £4.271.1 D EMAC 27 4 X2 L—3 g UREEKRE . N
RFZ L L THE 42712 ® EMAC > K78 &>, EMAC 2> 7 1 7 L—3 a3 UHEERIT
DESCRIPTOR % = — L iEZfENy 7 7 EORELZEHKRT D, EMAC K74 %K, ZOREIHEST
DESCRIPTOR % #%iE4 %,

%~ | HH 7 Hehe
1 | packetbufsize uint32_t Ny Ry T 7 R
2 | rxquecount uint32_t ZEX=2—0¥
3 | txquecount uint32_t EEX=2—0K
4 quebuffer void * Fa— Ny 7 FHEBA~ORA X
5 databuffer void * F— R R A~DRA o H
6 | semid 1D mdio i~ 7 #+ ID(LOCK H)

#42711EMAC 2> 7 4 X2 L—3 3 UREER

#5 | HH it PREE

1 | base uint32_t EMAC EY a2 — /L _"—2X7 RL &

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL 44




g
Il

TOPPERS
2 | Init EMAC_Init_t EMAC #J313% & fit A7 fE sk
3 | tx_wait uint8_t EEKTRHRLTZ IV
4 | intno uint8_t * EMAC %V AL =
5 | macid uint8_t PORTID %5 ({&17H)
6 | phy_addr uint8_t PHY 7 FL X% =
7 | phy_features uint32_t PHY OHREA T —H# A
8 | linkvalue uint32_t 2R LINK &
9 | tx_top_desc volatile uint32_t * | %{F% = —(DESCRIPTOR) D CHET K1 &
10 | tx_cur_desc volatile uint32_t * | HEDEEF =2 —DT KL A
11 | rx_top_desc volatile uint32_t * | Z{E% = —(DESCRIPTOR)DJ:#ET KL A
12 | rx_cur_desc volatile uint32_t * | BEDZEFX 2 —DT KL &
13 | emacevent void (*) 0 EMAC IRBED =1 —/ L% 7 BA%K
14 | phy_opt_init void (*) O PHY oA 7> a REBK
15 | ifShortPkts uint32_t va— b3y OZAFREER
16 | mmec_tx_irq_n uint32_t MMC #| v JAZ MMCTIS D315
17 | mmc_rx_irg_n uint32_t MMC %] v JAZ MMCRIS OFA A%
18 | mmec_rx_csum_offload_irq n | uint32_t MMC | v iAZ MMCCSUM DF& A [H15
19 | irq_receive_pmt_irq n uint32_t PMT &V AL D3 [EISL
20 | irq_tx_path_in_lpi_mode_n uint32_t LPI %] v iAZ TLPEN O F /L[4
21 | irq_tx_path_exit_lpi_mode_n | uint32_t LPI # v iAZ TLPEX O3 A R%
22 | irg_rx_path_in_lpi_mode_n uint32_t LPI #| v JAZ RLPIEN O34 A%
23 | irq_rx_path_exit_lpi_mode_n | uint32_t LPI %] v iAZ RLPIEX O A A%
24 | normal_irq_n uint32_t TX/RX NORMAL % V) JAH D3R5
25 | fatal_bus_error_irq uint32_t ABNORMAL/FBI @34 015
26 | tx_undeflow_irq uint32_t ABNORMAL/UNF O34 A%
27 | tx_jabber_irq uint32_t ABNORMAL/TJT D34 R
28 | tx_early_irq uint32_t ABNORMAL/ETT ™ 3& 4 [a1%
29 | tx_process_stopped_irq uint32_t ABNORMAL/TPS ® ¥ A [E14K
30 | rx_normal_irq_n uint32_t TX/RX NORMAL/RIE ®FA: A%
31 | rx_early_irq uint32_t TX/RX NORMAL/ERI @A A%
32 | rx_overflow_irq uint32_t ABNORMAL/OVF D3 A a1k
33 | rx_buf unav_irq uint32_t ABNORMAL/RU O[5k
34 | rx_process_stopped_irq uint32_t ABNORMAL/RPS D% A1
35 | rx_watchdog_irq uint32_t ABNORMAL/RWT 3% [m1%5

#* 4.2.7.1.2 EMAC v R 7 HY

@ packetbufsize

Ty by T 7 YA RERET D, Frv v aT T4 ZHRTIER B0,

@ rxquecount
ZIEH D x 2 —DESCRIPTOR)D# = 5 ET 5,

@ txquesize
EIEHDO* 2 —(DESCRIPTOR)DE #EE 9 %,

@ quebuffer

EMAC TfEHT %% = —(DESCRIPTOR)FEIK DR A ¥ ZRET 5,

FTA Y T RUATRIFNUTZR 5720, quebuffer D/3A KA X iU\—F R

que_size = (rxquecount + txreqcount) X 4

® databuffer
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EMAC THEMT2@ERAON Y 7 7 HRORA v 2 2 BET D, ZOBEBIEF Yy v a7 74

v oo 7 RUVATRIFIURZ B 72V, databuffer O34 RYof XIILLFOFEIZL D,
data_size = (rxquecount + txreqcount) X packetbufsize

® semid
PHY & Oi@fEW:, HHEIE 21T 5 oDt~ 7 + ID, ¥ a2 SHHbE#E 21T 70,

42724203 —T 4 A%
EMAC # iV CTA —H 3> NBIEZEITIT20HD KT A ASEHIILLFO®Y Th 5.,

e i 5% HhE 5
emac_init EMAC_Han | ID portid feEHR— FID ® EMAC XY 7
d_t* EMAC_Init_t *ini I NVEMHIE L, N RT~
DRA L H Hid

emac_deinit ER EMAC_Handle t* hmac | EMAC % KRRl R T

emac_send ER EMAC_Handle_t* hmac | 37 v bDOF—H ZEET D
struct emac_pkt *pktp

emac_recv_length int EMAC _Handle t* hmac | 237 v FEZEY B4

emac_recv ER EMAC_Handle t*hmac ZAENRry FEIY T
struct emac_pkt *pktp

emac_start ER EMAC_Handle_t* hmac | EMAC & PHY # 2% — 43
uint32_t link

emac_stop ER EMAC_Handle_t* hmac | EMAC #1514 %
int disable

emac_link_detect uintl6_t EMAC_Handle t* hmac | LINK {4 v 4

emac_link_mode_set | ER EMAC_Handle_t* hmac | LINK % EMAC IZRET
uint32_t link %

emac_reset ER EMAC_Handle_t* hmac | EMAC %Vt +35%
uint8_t *mac_addr

emac_hps_isr void intptr_t exinf EMAC HAHY—E A L—F

Ve

# 4.2.7.2.1 EMAC R 7 A SE%

4273 70—Fx¥— |

EMAC RKZA %, TCP/AP a fajb « AZ v 7 nLRERH SD Z & ZRIFRICEEH L TV 5,
TCP/IP 7o k@ « A% v 7 L OERIFHENEWE 2R, EZERO ATy FOZIFE LWL TH D,
ZDRITARTHE, LWIP HO pbuf Z2fEH LT X7 v FEZITIET Z & 2RI LT\ 5,

EMAC o##lb7 v —%[X 4.2.7.3.1 |23 F, 2 CRICEESLEZ2OIE, EMAC €Y = —/13Y
t v & BIVAB~ AT BEFRNZLIET 5720, 47, EMAC OF| Y Az ka—F 38| IAHRLE
IEDWRAETY 2T AEE L 2 U7 B 722V, emac_init (2C EMAC o#H{bZ4T79, Z DL %,
EMAC_Init_t #EKIC T, F2—REZENy 7 7 HIOREZTT 9, Socfpga_cv (X, / »F ¥ v
2 AEVIEFRWED, Fa—REZEHECF Yy vy aar br—A 2, TR O OEEIIF v v v
2T T4 T RUVADORETRITIRR B0, #I#{E#%. emac_reset BIZICTEMAC U t& > k
Z1T9, ZOBRBITWEEFIC EMAC O/ — R 7 —S03 A LTS, EMAC OV -y MIfEHO
I THDH, Vv k. emac_start BIEIZ CLINK [F# 2% E L C. PHY ® A% — . EMAC O A ¥
— M ERIET D, emac_start #FEITL TH, LINK L TWARWEE, @EEMENBIBTER2WEND T
72 <. PHY O E» AUTO NEGOTIATION D ;& . EMAC OBEEHELME L 72V,
emac_link_detect P50 TR IE 2 IS T& 5, AUTO NEGOTIATION D354 . HkilE# 2 EMAC
(W95 7= 12, emac_link_mode_set B2 9%,

EEWHEO 7 1 —%[X 4.2.7.3.2 IZ7~F, pbuf (ZEET —# Z2H T, emac_send BI¥ A MOV HIX
AN
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ZAEWHEH O 7 v —%[X 4.2.7.3.3 12" T, ZIET—X OFMIE, emac_recv_length B TZ(ET —#
YA X 5, ZET—ZRHIH551E. A X550 pbuf 2 HE L T emac_recv BT, &
EF—2OWREZITY., ZEOFETZa ANy JEBOA Ry FTHLEEOSHDEDOT, I
emac_recv_length Bt CAR— 1V 7 &21T 9 LB X200,

ethernet#] #1t

emac_init 4EEMAC®*JJ,H‘MB

emac reset {MAC&PHYU)U‘&“JF
emac start 4EMACtPHY0)Z9—I~

E 3¢

emac_link_detect >———

‘ i

emac_link_mode_set R EFEMACIZ R

4.2.7.3.1 QSPI ¥t

emac_send 4Ebuf0) T—REREE

JE—BETIS—HIE

_OKELSH
I5—#&T

4.2.7.3.2 EAC %12
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emac_recv
_length

0TRELL

OKYKRELHMTRIET 4K

ZETHRD
pbufEAEY S

emac_rev {%E?—G"EHY%

JE—BETIS—HIE

_OKLL4}

4.2.7.3.3 EMAC =1

4.2.7.3.4 |Z EMAC O#& TR Z 773,

ethernetf& T AL

emac_stop 4@%%@{%’"&
emac_deinit 4EMA00)%§‘)11|3

4.2.7.3.4 EMAC #& 73

4.3 FPGA Driver

43 18=
FPGA F 7 A /N[, Ardiuno connector % -2 DEO-Nano-SoC " — FDOH%HH L TWb, ZOHR— K
FIZ QSYS TH U I NI LT ANA A RTA NOHARIZONW TR T D, RTANRNELTLUTFO RS
ANREYR— b T5, 20 K7 A % H7 %I21E, Arduino connecter (Z%f)ii» L 72 FPGA %51 & FPGA
DL MLETH 5,
(1) FPGA pinmode  Arduino connecter (Z%f)i L 72 GPIO i &
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(2) FPGA uast Arduino D0O,D1 > ZffH L 7= FPGA-UART 7 /31 A K7 A N

(3) FPGA spi Arduino D10,D11,D12,D13 v°> Z{# f L 7= FPGA-SPI 7 /314 A KZ A N

(4) FPGA adc Arduino A0,A1,A2,A3,A5 N 1% T 2 % VIS H

4.3.2FPGA pinmode
Arduino connecter ® F &)L« BTk LT GPIO R EX1T 9,
4.3.21 T—H 1k
(1) mode
T — RiL GPIO ORFREEHTET 5.
E2 {2 N
INPUT 0 GPIO AJjE— F
INPUT_PULLUP 1 GPIO AJj&— R &A1&
OUTPUT 2 GPIO i /1E— R
# 4.3.2.1 mode #EfE
4322 45— 4 Xtk
GPIO [ZE| 4 Torni=T U # L« ok, #2179,
R4 il EIE HéaE ikt
pinMode void uint8_t pinno FUHI - B D GPIO DI
uint8_t mode REXITH
digitalRead int uint8_t pinno TIOBNE DT —F & Hi
5
digitalWrite void uint8_t pinno TUEN DM IMEERET
int SW Do swiX0F-IT1

#% 4.3.2.2 GPIO T B%K

4.3.2.3 REFIE
pinMode B2 T, AJ). H10oWE AT 5721, digitalRead BA%X. 7213 digitalWrite BA%iZ
GPIO ® A J1. /%4795, FPGA L®D GPIO DR—A 7 RLANEE LR BA813. T 774 VE
= TADR_PIO0_BASE #4607 77 4 VESICEIMZ 5 Z ENAETH D,

4.3.3FPGA uart
FPGA uart i, QSYS ® UART(altera_avalon-uart) Z{EfH L T U 7LilifE K7 A N9 5,
Arduino connecter FDFEIELZMET H7-O, "—Fv =7 7 —H#HD CTS/RTS AL X
altera_avalon-uart CHflt L CWAE Y 2 — V&2 FEHET, T VXL D GPIO Z AW TEET 5,
Fo, A= — NMEOYIHIREIL QSYS THRET H-D, HEHDA »#—7 = A AT720,

4.3.31 T—H 1k
FPGA uvart CEfAT5 /> K% : FPGAUART Handle t #%# 4.3.3.1.1 {2779, FPGA uart ®/~
— R = 7R EHER & LT FPGAUART_PortControlBlock % ¢, >, Z DRIDFHRE %% 4.3.3.1.21C
~9, MZT FPGA uvart O/Ny 7 7 Ik ZEHT 58 & LT queue_t MEFEHT L, ZoMER
4.3.3.1.2 IZ/r7, queue_t IRy T iET AT LN 16 By b THLTZORKDO/NNy 7 7414 X%
64K byte -1 & 725,
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#5 | HA iy L
1 | base uint32_t FPGAuart LV AX DR—AT KL A
2 | pcb const FPGAuvart = 7 4 X2 L — g M
FPGAUART_ PortControlBlock*

3 ctrl uint32_t oy ha—b - LA X ORTEEE

4 | rxque queue_t* ZAET — HEHX 2 —~DRA

5 | txque queue_t BET—HEHY 2 —~DRA

6 | rxcallback void (*)(FPGAUART _Handl t*) | ZERAEROa— o 7 B

# 4.3.3.1.1 FPGAUART /> R Z 1

AKRZ A% CTS/RTS #HW = — R =7 7 v —#Hlfllxtiiad 5, rtspin, ctspin 1Z Arduino
connecter LT U H )L - B DY U E G,

&5 | HH Al BEhE
1 Base uint32_t FPGAuart L VAZ DR—RT KL &
2 | intno uint32_t HPS EOELALT
3 | rtspin uint32_t RTS i GPIO v'> % 5(0 O5A . RTS HEEA 6 L 72\)
4 | ctspin uint32_t CTS M GPIO v %750 O, CTS HREZ M L 72\
#4.3312S8PI =27 4 Fal—v g Al
#5 | HE i e
1 size uint16_t N T 7 IO SA N A X
2 | top uint16_t T — B ENLEE B
3 | tail uint16_t T—HA|Y MU EE RS
4 limit uintl6_t ALy afi GRIEH)
5 buffer uint8_t* Ny T F R A~DRA o H

# 4.3.3.1.3 queue_t %!

4332 13— A R{EH
FPGA uart Z #1925 N F A ASBEEIIL T O Y Th 5, fpgauart_cts_sens ~— R =7 7 12—
RS, Z OBEIIHERTRET = v 7 24T\, EEFHRET, BEFT—F MW - TV AHE. HEW

BAZ1T D,
B%4 Al 5% e %%
fpgauart_init FPGAUART | ID portid FREAR— K ID ® UART %4
_Handler* HibL, " RT~DRA
k2%
fpgauart_deinit | ER FPGAUART_Handler* huart | UART Z Aff flIRRBIC R
fpgauart_send int FPGAUART Handler* huart | UART (5% = —IZi4(F 7T —
unsigned char *buf KAty FL., EEARERD
int len FREZEIT O, WY EITF =
—IIRE LT =2 A X,
fpgauart_recev | int FPGAUART Handler* huart | UART %{G% = —06%ET
unsigned char *buf — X &Y T, B Lz
int len T—H YA X e KT,
fpgauart_recsize | int FPGAUART_Handler* huart | Z{E/ Ny 7 7 IZE B S NT-%
BT =4V A X%,
fpgauart_cts_sen | bool_t FPGAUART_Handl t* huart | Z#ErEHE A
s true 72 H A RHE
fpgauart_isr void intptr_t exinf FPGA uart HliAZ Y —E 2L
—F
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# 4.2.3.2.1 SPI K7 1 ¥

4333 J70—Fv—F

£, FPGA OE[ABRTEEZHNCT H1-0IC, fpgavartefg a7 4 Falb— a7 7 A VT
VAT LB 8 5, BIALFE 1L fpgavarth ICFEHA D720, ZiaxEHEEH I LV, X 4.3.3.3.1
K*ﬂ,ﬂ\}qﬂ:7ﬂ_7§:ﬁ<ﬁ‘o #IHHEIE fpgavart_init BAEIC A — FEZZSHE LTHERHL, N> KT 0
FA B BT T, Ny FTIOHFA L2728 NULL O848, 9T 7 — 8%k L= b and, 2
DL, N~ 7O rxcallback ICZEH 2 — Ay ZJEABERET 5, 2—/A Ny 7 BEEBFOH S
LT T ARANRV NI T T ERNWTRET R T T ACARY NERETDHEOICEEHT D, K
43332 CEOT7n—%F#T D, ZEA N F3FEAT DH &, fpgauart_recsize BIE A TG
T A% A XEEY H L, fpgauart_recev BIZH W THx o2 — Ry 7y NEZET—X 20 1T,
4.3.3.3.3 |IZ#E 7 v —% "7, fpgauart_send B HHWTHEET — 4 2 F 2 — v 77Tty T 5,
WO MEIZERICE Yy RS A MEDIREN D, Fa— "y T 7ICAh— =7 —RnRE LTGEIT
REBLVDRWVENEISND T2, B2 BWT, BHMETE R0 T — X IIHEETILERD D,

fpgauart_initBS %
AWLWT/AHAYRSER
Yig

a—)L/\woEL fpgauart_sendBE %k
FRAVWTGEEX2
—ITTF—8tuk

AN N51:211))

rxcallback

=L IHY

fpgauart_recsize&
fpgauart_recev F
WCTT—4EYHL

ZEHYKRT

rxcallbak(ZZ{E0
VAL L b
i a)

ZEBLERT

IS5—#&T

X 4.3.3.3.1 FJHAk X 4.3.8.3.2 T — X % X 4.3.8.3.3 7 — ¥ %

4.3.4FPGA SPI
FPGA SPI (%, QSYS @ SPI(3 Wire serial) i L C SPLi#(5 K 7 A N Zfk3 %, 1 E 1% QSYS
TRETHID, a7 4 F a2 b—a VEFRN,

4.3.4.1 T—H1Hk

FPGA SPI Cffi 4% > K% : FPGASPI_Handle_t %3 4.3.4.1.1 ({275 ¢, SPIi@{E13EHA %
fEH L FIFO Z HWCT — Xl 21T 2720, REEOEKET —#ZEIZITAMETHDH, N RIH
ILHEAZN RZ L OWMERT — 2 MR T D7-OICEHT 5, £, FliAH L DA~ Mz Al
semid, HEMLHIEIHIZ semlock ZFIWHEZITERE L2 7A3, RMICEEZEZITHI 2N TE 5,

flags #55FRED SS OHIEIZ FRET 5,

AVALON_SPI_COMMAND_MERGE : 558 T# b SS 2% & 7200,

AVALON_SPI_COMMAND_TOGGLE_SS_N : il SS X EE— RZFEE L7720,

| &5 | =H | | #kee
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1 | base uint32_t FPGASPI L VAZ D_X—RT KL A
2 | portid uint32_t FPGA SPI /"— k ID

3 txBuff uint8_t * EET — ZRMNEI DR A v &

4 | rxBuff uint8_t * AE T — A RRINGEI DR A v Z

5 | size uint32_t AT — X DA " A X

6 | txCount uint32_t EEEHRT —H T b

7 | flags uint32_t ZEHHT—H U b

8 | timeout uint32_t 2 A L7 7 MR (ms)

9 semid int kA N haMAE~ 7+ ID
10 | semlock int PEHIE A~ 7 + ID

% 4.3.4.1.1 FPGASPI /> K Z 7l

4342 41 053 —7 1 RftHk
FPGA uart #1942 K7 A NBEEIILI T O Y Th b, fpgauart_cts_sens /»— K7 =7 7 17—
FRFICAE R, Z ORBITEEATRET = v 7 21TV, EHEHHET, HET —F K-> TV D56, BEH
BZE1T9,

[oped it EIES BhE fii %
fpgaspi_init FPGASPI_a | ID portid BER—KMIDDSPINV T
ndler* EHIEME L., N RT~DR
A HHIRT
fpgaspi_deinit ER FPGASPI_Handler* hspi SPI % A& HRRBIZ R
fpgaspi_transrec | ER FPGASPI_Handler* hspi slave [ZxF L T, tx_buf 7 H ik
v uint32_t slave L. rx_buf IZ%ET 5, ix
wint8_t *tx_buf EEITlen, Ny 7 7 NN
uint8_t *rx_buf A1 NULL #45E4 5,
uint32_t len
spim_fpga_isr void intptr_t exinf FPGA SPI EiAAY—E R )L
—F

# 4.3.4.2.1 FPGASPI K7 1 %

4343 J7O0—Fxv—F

£7°. FPGASPI OFAAREEZ AT H1DIC, 2—HF—Dar 74 Falb—va 7y A MIE|
A —E A —F T INTNO_F2S_FPGA_IRQ32 Z BT 20 ENH D (BhALEKZSIL QSYS
DOFRECTEENAEE), K 4.3.4.3.1 (20HL7 v—%7~7, #IHMLIT fpgaspi_init BIEIZ AR — &5 %
GIEE LT L, A" RTIDORA 220 T, N RTDRA %7 NULL 06, 18
TT—NEAELZ EERT, semid & semlock (v~ 7 4 ZFREH%. fpgaspi_transrecv %A U
CT—HEREEIT ) kD7 0 —F ¥ — F &K 4.3.4.3.2 17T, Ny 77 BNRWGEAIT NNy 7 7 ~D
RAHIZNULL 2%y b5,

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL 52




TOPPERS

fpgaspi_initBi %%
WTNHAUESERY

EENYTFICT—
i AEyk

l

fpgaspi_transrevid

HTT—2ER%

NURSDREM
semid&semlock(Z

2 THIDEEF

IS5—#T IS5—#T

4.3.4.3.1 FIHAMk l X| 4.83.4.3.2 5 — X #5ik

4.3.5 FPGAADC
FPGAADC %, QSYS ® ADC Controller for DE-series Boards # FPGAIP & L CfiEH L. AD &'
DT FuallETFVEANEHRLTADC 2 b —F DL PR FICRY AL EIT S, PIHREIZ QSYS
TRET DD, a7 4 X ab—a BT, ZOMEEIX DE R — ROBEHKIETH 5,

4.3.51 T—A3 {1
FPGAADC IZ. FPGA O7 RLRICLLTFO LY~ v B 7 END, ZOL VAR EEGMAL Z
LIk, BT — 2 EWVIATZ R TE 5,

#F5 | HA Pl *F7w HERE

1 | ADC_CHO_REG | uint32_t O(read) CHO/AQ O T F v 5 — & A Ix
2 | ADC_UPDATE uint32_t 0(write) F— A EXIALTADC A X — FRiE
3 | ADC_CH1_REG | uint32_t 4(read) CH1/A1 O7 F v 75 — & AT
4 | ADC_CH2 REG | uint32_t 8(read) CH2/A2 OT F v 75— & FhiAIx
5 | ADC_CH3_REG | uint32_t 12(read) CHS/AS O T F v V5 — & i hiAIx
6 | ADC_CH4 REG | uint32_t 16(read) CH4/A4 DT F v 75 —H FEIRIA T
7 | ADC_CH5_REG | uint32_t 20(read) CH5/A5 DT F v 75— K G AT

# 4.3.5.1.1 FPGAADC LV VX &~ v/
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5 ARV E=A

ARETIE, EEANDEREMN EOX 27 =2 OHRRICEA L TRi#lT 5,

51 #E
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BAGE=ZRFIEZ AT FTEEL, SRy T HOa<w REHWT T 7 v N7 4+ — L EOEREREZE
TFTANEITH, TRy I a<wy NIRTICEIDa~wy FEMBARETH D, kv 77 A A— 3
YCH, TV v ar HT NNy T av s REBIMTAHAZENTE S, XATE=HXDOANHIITEHE
AN L TITH . T 7 40 bOREHEANF11E FMP 7 —% /U TEESNTWE LU TILT /R, A
THHN., AMADY D EZIZL D, telnet DIEREICUI VR ZNARETH 5,

52 REAHN

B AT F=HDOANHITEEEA N LTITH, MUEA T FILE B2 ER L, AN, ), =
ZF7—D 32D FILE ~OKRA X E# L TOLMTERT H I & TEBT S,

@ stdin
® stdout
@ stderr

FILE B3 % 5.2.1 O#ERK & 72 5, FILE BT fread <° fwrite T7 7 A M T 7 B AT A5 D 1\ K

ZEL TSN,

&5 | HH i Hne
1 _flags int TZrANETT S
2 _file int 77 A INVE T
3 | func_in int lbyte AJj—/L 3Ny 7 %%
4 | func_ins int n bytes AJ)a—o3 > 7 B%
5 | _func_out void 1byte 71—/ N 7 B4
6 | _func_outs int n bytes H /) a— o3 7 Bi%
7 | _func_flush int TR T Ty aa— Ny 7B
8 dev void * F NS AREERA~DIRA o H

_%521EEE@

FREARN TR, UTOREEYR—- 1795,

BI%4 it 5%k BEHE ikt
fgetc int FILE *fp 7 7 A VD5 1byte wtdriA
fgets int char *c 7 7 A VIS SLFHGEIRAA T
FILE *fp
fputc int intc 7 7 A VT 1byte E XA
FILE *fp
fputs int const char *str 7 7 A N LFHNFE X AR
FILE *
putchar int int c 1byte XA A
puts int const char *str LFFN R NI E Z AR
printf int const char const PR )~ 7Y o K AERIXEA
Ei8
sprintf int char *c Ny Ty ~T Y b fERIXHEHE
const char const vig
scanf int const char const FEREATIND AF ¥ v AERITIEH
%
sscanf int char *c AFx xRNy T77IlkEy b AT E A
const char const B
fflush int FILE *fp Tr7ANDT T v a
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fread size_t | void *buf T 7 AN T — X HEIIA I R IEX num
size_t len vig
size_t num
FILE *fp
fwrite size_t | const void *buf Ty AIN~T — HEX AR FEHRIX num
size_t len Pxe
size_t num
FILE *fp
fprintf int FILE *fp T AN~T Yk iR EE
const char *const Zg
putc int intc fpute & [AEE
FILE *fp
getchar int FEXEN T 5 1byte mtriA #x
getc int FILE *fp fgete & AR

# 5.2.2 AR — LTV DHERE A B

53 E#£EFNyHFavUFR
HAYE=RE, BEOT Ny T a<w s RELTUTOa~vy ReR—T5, FAZE=HXDT
Ny Zawr FEEL (D7), H202o0a~y FORERIRET 2E L5, £, a7
REFRETH%5E. VD 1 LT EZAKTRETH D, A4 TR —Oa~> KRS 556, 1T
T 4 ANy FFha~vr RBERIND,

Wlawr R | Haa<wr EIE:S PEHE

DISPLAY BYTE start address[hex] XA FEANLTAETY DUMP 9%
HALF start address[hex] 234 FHEALTAEY DUMP 7 5
WORD start address[hex] 4 34 NHEALTAEY DUMP 3%
TASK B2 AT DREERRT D
REGISTER CPU LV RHXDONE & FRT D

SET BYTE set address[hex] NA NHEALTC, ARV NREEETD
HALF set address[hex] 24 NHEN T, AEVNEEZEET S
WORD set address[hex] ANA NEALT, AEVARZEE TS
COMMAND | mode[1 or 2] T 74V k2, 1 DFA RO 1 LT O F
SERIAL portno A TIOT Y TIVR— &S EET
TASK taskid TASK 2~ > ROKMRZ A7 Z45ET D

TASK ACTIVATE - % A7 OiEE#E R (act_tsk)
TERMINATE B ALY w7 T 5 (ter_tsk)
SUSPEND X A D5 H B R (sus_tsk)
RESUME X A7 OB EB (rsm_tsk)
RELEASE 2 27 DR BEER(rel_wai)
WAKEUP 2 27 DK (wup_tsk)
PRIORITY priority B AT DBFEEERETS D

LOG MODE [logmask][lowmask] syslog DFERE— REEHET S
TASK [time] B A DFRITIRRER R (G E DS H)
PORT [nol[lognol[portaddress] | "— +7 7 &A1/

HELP Argl a<wy R~

T7ANTATZ IV REMENTHGE UTDa<wy R BNTHR— %,

Flawr R | F2avr R | 81K e

VOLUME FORMAT drive RS T DT 4 —~<v NEHE—T)
DIR path T4 L7 b OER
MKDIR path T4 L7 N U OVERR
RMDIR path T4 V27 M) DOHEE
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| ERASE | path | 77 A VD E

% 532 77 ANTF Ay Saw R

RTC K7 A "V HR—FLEHE, DTOoa~vy FZBNTYR -5,

FlavrF | F2avrF 513 *%%A
RTC DATE year month day CHERET D
TIME hour min sec H%FE] TR IET D
CLOCK HAEORICH LEEEAZ2FRRT D

# 533RTCT NNy T avw K

54 T/N\v4Fav2 Kk
HATTE=HL, a~vy R AL >, o~ FOPRIZE 1 (h73VY) o< FRENL
TBmMEns,

541 T —2 &4
o< RBMIZIF2 >0 AZ AT 5, COMMAND INFO BE8E 2 o~ FOREZITV.
COMMAND_LINK %%, #%t® COMMAND INFO #lZF O TR I T IV 2HEET D,
COMMAND_LINK % @ penext 7 Ny Z a< 2 FOY v 7 IZEHT D, 0D,
COMMAND_LINK (36} & OZEBCIER L T huiE 7z 5720,

= | HH b HéaE
1 command const char * FE2 o< N4
2 func int_t (*)0 Foa<wy REEA~DOKRA ¥

# 5.4.1.1 COMMAND_INFO #

5 | HA Al HEAE
1 pcnext COMMAND_LINK * | COMMAND_LINK ®F =— > H
2 | num_command | int Fo2a<wr RO
3 | command const char * Bl (h7aV) avr R4
4 | func int_t (*)0 J17 3 a~ ROFEITEE (@% 1L NULL)
5 | help const char * H7 3V DO HELP X vtk—
6 pcinfo COMMAND_INFO * | COMMAND_INFO DOEH|~DRA &

# 5.4.1.2 COMMAND_LINK %/

5424 V3 —7J x4 Aft#k
FRy S a<wr ROEME, COMMAND LINK O A A Z v A~DRA 2 Z8 B UL T O =
— )W TEMmEnD,

B%s A 5% B RE ks

setup_command int COMMAND_LINK * o< RT3V BT 5

#£ 5.4.21 TNy T awy NBIER K

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL 56




1
TOPPERS

6 API=
APLJEI1X7 7V 7 —3 g okt L CHERER oA v Z— T = A AT 2@ Tch 5, ZoEid—F
7 = 7 RTOS DAEARICHEIN T, —BEOA v X —T oA AT 52 L1280, 77V r— 3

YEPUHBIHENR T2 Z LN TE %, £/, CEFHROBKISC POSIX @ X 5 IZPLHAYZ APL ICHEHL
X, LINUX DA =TV —=2ADTA 77 ) 2 REERTHEMTLIENTE D,

6.1 #HME
TOPPERS BASE PLATFORM THR— 425 A ML —UHRETHMT 27 7 A VT 2T L ERFZ D
BHEEITOREMEELD 2 50 APLIZHOW TR ZITH .

6.2 J7AILIVARTL
7 7 A )V 27 AL TOPPERS BASE PLATFORM THEfd 2 2 FL—UHBETH D, 77 AL
2F MMILUTFD 3 ODEY 2 — /LTRSS,
O Z7ANTATTY
SiEED 7 s AN EYR— T 5T 47T Y
@ APL—=UT AL A=V —
AR L—UF N ADEHREY 22—
® FATFs
AR L, 7V —Y7 b7 & LTABRESNTWA, FAT (R YEILDO o — v~
7 A NV AT A
TOPPERS BASE PLATFORM 7 7V #r—3 g v, mnN— R 7 =7 2RO MG LTV 5,

7 r—ay

SEEETFAILEH
STDIOA > A—TxA R
T7ANS4T35)D
FATFs774 JLES#
FATFs®
FATFsKZ A/

SDMT /N\A RS A/ \EAHiE &
{& (StorgaeDeviceFunc_t)

ARNL—SFINA R FR—D
(SDM)®@

SDMT /A RRS A/ \BA ¥ i
{A& (StorgaeDeviceFunc_t)

MCIER \

usB GDIC

SDMMG MIDDLE
NS TA GDIC SDMMC/SPI/USBZ RS /3

SPI
OTG

X 6.2.1 77 AN AT LD LA T HEE

6.21774IWLS54T5V)
TrANTA T T VITEEAHNBERICE DR T, £ 6.2.1.1 BHARET S, ZNHIICEELD
77 AN E 7 7 A VBIRD POSIX A Th 543, U FOMEICHE - TR OB AT 7=,
- CEBIEREDO L O (C89,C099)
+ POSIX.1-2001 Tk fEbLNLDH D
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RE¥A 7l ElES FERE ik
open int const char *pathname Ty ANDE—T 2 Ty ANT | =7 —H-1 %K
int flags A4 AT )T H EiKT £l
close int int fd TrANDI a—RX B0, KHL-1
fstat int int fd T ANOREEZRY HI A | -1 TZT—
struct stat *buf HLUY A X
Iseek off t int fd T AINVDRIH,EZNELZHRE | -1 TT—
off_t offset T 5,
int whence
read long int fd Ty ANNET —F ZEAMT, | 0 TG, -1 T
void *buf A LY A X &K, 77—
long count
write long int fd TrANMIT —FaEZAL E | -1 T=T—
const void *buf ZIAHY A X HKT,
long count
mmap void * void *start T ANEAEY RICRETD | T Ay
size_t length AT DNDOIY IR
int prot —
int flags
int fd
off_t offset
mumap | int void *start mmap DR
size_t length
fopen FILE* const char *name T ANA—T
const char *attr
fclose int FILE *fp TrANTa—X
fseek int FILE *fp Ty ANDERHEXLE E R E
long offset B
int whence
stat int const char *name 77 AINVOIREOTH L B0, KHL-1
struct stat *buf
Istat int const char *name 77 AINVOIREOTH L B0, KHL-1
struct stat *buf
access int const char *name 77 A VOARBED U L R 0, £
int mode flix-1
mkdir int const char *name T4 V7 b OERK BREIEE 0, D
mode_t mode fiE-1
rmdir int const char *name 74 V7 b OHIBR KB 0, & D
fti%-1
chmod int const char *name T ANE— RDERE 0, KiR-1
mode_t mode
remove int const char *name 7 7 A IVHIR 0, Ki-1
unlink int const char *name 7 7 A JVHIER
rename | int const char *oldpath 77 ANKDEF 0, RR-1
const char *newpath
opendir | void * const char *path path (Z&HSE L7727 4+ L7 U A | =5 —KE NULL
M) —b&Ad—72 L AR —
LDDORA L HERT,
closedir | int void *dir TA4LZ RYVARNY =078 | fE0, K1
— X‘\
readdir struct dirent* | void *dir EFIZT 4+ L7 Ve dirent | POSIX &3 I/F
Mg R 25t/ dirp TIEINT | HERP RS
N 7 7 NG B,
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statfs int const char *path ~ U NIRRT AN AT | BREHO . Bk
struct statfs2*stat LTHONWTDOIEHRZ KT,

# 6.2.1.1 77 A4 VT74 77 VI

6.2.2 Storage Device Manager
Storage Device Manager X, A L —U T N_A AL ZDOFTCHEITEINI B OO —IIVT 7 AL
AT BEERTHEV 22—V ThD,

6.2.2.1 T—5 %

Storage Device Manager |ZLA F D 4 DOMTRERR S 1D, wAID 2 OIFAKMT —7 1+ Thy, £
6.2.2.1.1 @ StorageDeviceFunc_t (IR — /L7 7 A IV AT ADT /NA ZAEEEHD A b L—Txb
XD, BT —TNMUCHWD T ANA AT 7 o v a T —TINVORITH D, FEEHEHLTH
Ha—HNT 7 AN AT LS FATFs Th 5728, FATFs O7 SA 2 UF OB T —7 /1 L 725 Tu
b, 7 6.2.2.1.2 @ StorageDeviceFileFunc_t %X, 77 A NVTA 7TV BIERT H7-0DI12, v—hL
T7ANVAT DT 7 A NVEEE T —T LT 50D TH D,

F5 | HH ) BEhE
1 | _sdev_sens int (*)0 TS A AR
2 | _sdev_diskinit int (*)0 T A A DHHV B
3 | _sdev_diskstatus int(*)( T NA ADARRERH L ES%K
4 | _sdev_diskread int(*)Q TNA ATy s ) — RE#K
5 _sdev_diskwrite int(*)Q TNA ATy T4 MNEK
6 | _sdev_diskioctl int(*)() 7 A X TOCTL Bi%k
3 6.2.2.1.1 StroageDeviceFunc_t %!
B | HA Al BhE
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 B%%
7 | _sdevff_rename int (*)0 rename %k
8 _sdevff chmod int (*)0 chmod A%
9 | _sdevff stat int (*)0 stat BA%
10 | _sdevff statfs int (*)0 statfs BE%
11 | _sdevff open int (*)0 open 4K
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 EEFEHTHAT, £ 6.2.2.1.3 StorageDevice_t T A k L—TF 31 ZHIK
DIEHREBHDOH T, # 6.2.2.1.4 StorageDeviceHead_t %!/ StorageDevice_t BID A > A X o A %4
D~y XA THDH, #6.2.2.1.5 1% StorageDevice_t D _sdev_attribute O £ > MEEH Z 779,
SDEV_INSERTCHK A4 /1272 > TWRWT N, ATIX, AT 4 TOFKT = v 7 2477y, 20
Ba. VLD AT 4 T ORETAT 4 T OFEERTET 5,

TOPPERS BASE PLATFORM (CV) REFERENCE MANUAL 59




TOPPERS

#5 | HH il HéaE

1 | _sdev_attribute uintl6_t F N ZADYREE

2 _sdev_devno uint8_t FINA AT

3 | _sdev_port uint8_t T NA AFEB

4 | _sdev_maxsec uint32_t TNA ADI KT 7 2K

5 | _sdev_secsize uint32_t FNRAAZADE® T XA R

6 | _sdev_instimer uint16_t FIASA A ~—

7 | _sdev_inswait uintl6_t PN R SRSV AT |

8 | _sdev_notice void (*)( WEN = — N 7 B

9 | _sdev_locall4] void * og—HLTY T

10 | pdevf StorageDeviceFunc_t T, AT — T

11 | pdevff StorageDeviceFileFunc_t* | 7 7 A VT —7 v

3 6.2.2.1.3 StroageDevice_t %!

&5 | HH il Hne

1 | _num_activedev uint16_t BERHEA B L—T T8, ADO

2 | _sdev_active uint8_t TR AR IR —T ¥ DFLHED

3 | _default_device uint8_t T 7 N TN, AHKE

4 | _get_datetime uint32_t (*)0 FEZI O L B2k

5 | _psd StorageDevice_t * A K L—=UFT A AFF

3 6.2.2.1.4 StroageDeviceHead_t %!
ETR filf A

SDEV_ACTIVE (1<<15) TR ANT 7T 4 7 DYRAE
SDEV_INSERTCHK (1<<14) A - PEHOEDH D
SDEV_CHKREMOVE (1<<13) HEHMRAE 21T 9
SDEV_ONEEXIT (1<<12) — Ll EHEH D B o 72
SDEV_EMPLOY (1<<8) T A AEEF
SDEV_ERROR (1<<7) TN AL T —
SDEV_DEVNOTUSE (1<<0) T8 A A A A]
SDEV_NOTUSE 255 HHAROE Y FEF

#+ 6.2.2.1.5 _sdev_attribute ix EIE

6.2.2.2 A=A R

#6.2221FA L=V T NS A9HX— V¥ —CHHT L TH 5, sdev_init I TA FL—F
NA AR =T X —3A8E 720 | sdev_terminate B CTELN L 725, ZDOM T, AL —UFT A ZADE
HA1T5, £7. SDMSetupDevice B TA N L — VT NS ZDBEREATI, THA AFBEHREL T, Z
DO & O & | ppsdev IZA b L— 5 /31 A(StoregeDevice_t)3 v F SN TR, HHEILX, RS
NIEA L —=UF N, AU TORMESFEEE Y M5,

O TARARABEET—T N : TRALARTANRNT—T )L

Q@ TZFANERT—T N a— N T AN AT AIHIE LT T 7 A VEER T — T

©@ B RO O A R

@ v—HINT—%  TLOT A RAEDONEH % _sdev_local IZHET 5

A N L= F A AHER BT SDMSense_task TIT 9 3. T /3 ATHRIKB AN 20X, #
R LAV TREEFT 5 BEIR/2, =04, SDEV_SENSE_ONETIME # =2 SA L AL v FCF
FLTEN RTHUTESE LTERESN, 73 ADEE% ., SDMSense_task(0) # B = — L9 huix, A
TATOARYELLIAZTT 5, SDMSense_task Tlt., & A% & L T psdev->pdevf->_sdevf_sense (2T
AT AT DR AZEATI D, ZOBBEREL TEBLERH D,

SDMSense_task #fiH L 72\ i5A1E., SDMEmploy B# %> TEEAT + 7T OFELZRET H Z
EMWTE D,

| B%4 I | B1% | Hge | %
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sdev_init void intptr_t exinf AR —UF R AR —
¥ —Z2 Pk 5

sdev_terminate void AR —=UTF RN A=Y
O S )

SDMSetupDevice ER int16_t devno FBEDT NA X &BIMNT 5

StorageDevice_t **ppsdev

SDMDeviceNo ER_ID const char **ppathname IRAL BTN, ZAFKEF % B
DT, NRALDTRA AL
Ax v 745D

SDMGetStorageDevice | Storage | int devno FNRAAFENDL AN L—Y

Device_t TR ASNDRA X2 ETD
* 9
SDMEmploy ER StorageDevice_t *psdev T A ZOEEF (true), 15 1L
bool_t sw Hi(false) Z 5% 7 5

SDMSence_task void intptr_t exinf TN, A AR AT (B

SEH0)
# 6.222.1 ARL—UTF NS 2Av 32—V v —K
E 7% A

SDEV_SENSE_ONETIME SDMSense_task % B% & L CffEH

NUM_STORAGEDEVICE ARL—UF N 20T 7 40 M 4)

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

+F 6.2.2.2.2 a2 NA VAL v FRRIE

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

6.3 B EH
RTC 7/3A A7y, R B ASA2) & 72 B, BERPAERCIT, 2 D08 & L CHZIOE
FAAT D,

6.3.1 7 — 2 {Hk
7 6.3.1.1 O tmtm2)EE RITREL OFE 21T ) ERTH D, tm #EERIZT A 7 F U O time.h F
IR SNV CWAIFZ I EER LR Db D TH D, tm2 1 tm & [Fl—DHEAR T, standard device
TH—HIERZLTWDEI LD THDH, RTC T34 ZADOEFZLFLT tm2 #E R A HT 2, © IV
O types.h ZETEFR SN TS time_t BT 1970 4E 1 A 1 B D OB 2R CT£ T,

%5 | HH ) BEAE
1 | tm_sec int (0~59)
2 tm_min int 45(0~59)
3 | tm_hour int i (0~23)
4 | tm_mday int AdoFA~31)
5 tm_mon int A1~12)
6 | tm_year int AF B, AL 01X 1970 4F
7 | tm_wday int HEr o A(0~6)
8 | tm_yday int ErR D H(1~366)
9 tm_isdst int

# 6.2.1.1 tm HEEIR
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6.3.24 VA2 —TJ oA R{t#k
tm HEER & time_t B & OEHT DS LT 6.3.2.1 ICEBAEHET 5,
B4 pix) 513 HéaE ik
mktime time_t struct tm *ptm tm HEER A time_t ICEHT 5
gmtime_r struct tm * const time_t *pt | time_t % tm f&ERIZEH S 5

struct tm *ptm

# 6.3.2.1 RrZEFEIK

6.4USB = FILOzx7?
USB 2 R =7 & LT, TOPPERS USB MIDDLEWARE #%Hit4 %, Z#ix USB OTG 534
ZHD USB AR A b, T3 ZfHE, USB 7 /31 A% LT USB 7 /34 AMEREA #2145,

6.4.1USB /R X ~#sE
USB R A MEREIZ, v /LT 731 Z%& %[5 LT HUB 27 7 212k L CTHED 7 T R % [RIREE B Al HE
HAHUSBAHRA MILLFDOE>D7 5 A %Y R— T3,

75 A4 ID H4he 7Y L ORIERHERE ik
HUB 0x09 HUB OH R — |k

HID 0x03 MOUSE/KEYBOAED a— Ny 7 R E

MSC 0x08 USB A&V APT IZ X %= —

PRT 0x07 AN APLIZ L 5B = — v/ — "y 7 B3
CDC/SERIAL | 0x02 USB > U 7L APTIC X BB = — v/ a— Ny 7 B
BLUETOOTH | 0xE0 | Bluetooth 7 5 % APLIZ X 5B = —v/=a— "y 7 B3% | 1.8.1

#* 6.41.1USBAA L7 TR

6.4.2USB T/\1 A8k
USB 7 /3 AFEREIX. F8ED Z T ATk L TOT A AEREZ it 5,

7 T A4 ID Bne ikl
HID 0x03 MOUSE/KEYBOAED

SERIAL 0x02 USB > U7 v

MSC 0x08 USB AE U 1.1.5

#* 6.411USBT /A AV T A

65Ul ko7
Ul R T7 LT, 797427 LCD Ik LT, XEHME., SCFHBZ2ITO A VX —T =1 A
ZBINd 5, K4 O API X GDIC/adafuit_st7735 OHGEIE 2604 5, CFHiE X, TOPPERS
ECHONET WG TIER L7ZHE 7 4 > b O CFEBREICHISTE 5 Xk 9 ICi%E Lz,

6.51UlTs LY MY
Ul 4 L7 RULITIZHEEY + > MREZHET S, ULEEL Y iATeIZIE Makefile DX KL w
=7 DFEEIZLLTOA 7 v— REIT 2T L,
include $(SRCDIR)/ui/snfont_disp/Makefile.config

ARV 1A h7F v hEE Ty hEE 5

HET 4ok 9,12,16 12,16 BT+ N7 7 A
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# 6511054127 bV

WET A+ NOBEFEY b~y 7T —FEFUTONy X E2RD, 7Z7ANVEVWTERT S,
TOPPERS BASE PLATFORM(CV) T4 5121k, SD4—FRDOAL—FrF 4 L7 b RIZHET
fey b~y 7774 0ab—d L, 778 AAREICLR D, 7+ by b~y T 7740
ui/snfont_disp/shinonome_font12.fnt(5 X 12), ui/snfont_disp/shinonome_font16.fnt(F & 16) TH 5,
W7 xy NeTda s o LAOoT7— 2k EE 20513, USE_ROMFONT 22 RA VAL v F 52 Hh
INZT AU, romfont &9 e — L EEE L TERIND, ROM 7 7 A ViREZ > T ROM 7
FANMIEBRTNIET 7 ANV ELTT VAN TE D,

PUTFICET 73 Py b~ T T 7 A ND~Ny Z ot BEX) b T o7 e,

%5 | HH g L
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 By b~y 7T —2Da— RO A N
5 | isize 44 | unsigned int By h~y T T —FZDA A —E O N
6 | off cnv_tablel | 48 | unsigned int UTF-8N 2 XA b a— KRBT —TN~DA7& v b
7 | siz_cnv_tablel | 52 | unsigned int UTF-8N 2 A ha— KT — 7 V~Da— N
8 | off cnv_table2 | 56 | unsigned int UTF-8N 3-1 /"1 ka2 — KRR T—T L ~DA 7€ v k
9 | siz_cnv_table2 | 60 | unsigned int UTF-8N 3-1 /31 k2 — KRBT — T L ~D a— N
10 | off cnv_table3 | 64 | unsigned int UTF-8N 3-2 "1 ka2 — 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 3 /34 ha— KR+ A A= ~DF 7w b
15 | siz_3byte_font | 84 | unsigned int UTF-8N 3 NA ha— R+ A=V DT AT L3

#6.5.1.2 HET+ N7 7 A NLD~y X EREER

6.6 S F)ILHx7

31 8—F ¢ —THER L7122 K7 =7 % BASE PLATFORM (CHU Y AT pi54,

middlewares 7 o L

7 Y EICEE T 5, Pico/Pico2 IZxh L7722 KA = 7 iE, IwlIP A TY,

i Xt/ N— g v stdint.h OfFEH ik
IwIP Iwip-2.1.3 2L IRy FONIEE Y
contrib-2.1.0
# 6.6.1 X RV =T OxhaaR

6.6.1IWIP X KL 7
TCP/IP 24 v 7 lwip OIEAEFNEC SV CRild 5. Bk lwip [R50 /8= 2 121 RTOS £ T
E1T4 B RIED & B — 212 PATCH % & LT 5,
« lwip

3 DD/ F

- contrib

SOOIy T

ASP B —3)VH®D KZ A /3% contrib-2.1.0/ports/toppers (ZiBJI L TV 5, ETHERNET K< A /\/%
lwip ® ETHERNET % pdic ® emac R 7 A \TEHEEAT 9,
lwip 71 7F LgkiE FIAA LU TIZFRE# L £ 9
(1) lwip ® Web WHLLFD ZIP 7 7 A VE X D ra— R LET,
+ lwip-2.1.3.zip
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+ contrib-2.1.0.zip

(2) asp/lwip @ contrib-2.1.0(ASP 7 —x /L ethernet il K7 A /) &HIDT 4 L7 hUIZBEIL %

B

(3) lwip-2.1.3.zip & contrib-2.1.0.zip Zfi#H# L C. asp/lwip ([Z a2 B —3 5,

@ BT o v 7 b UIZIEBEEL 72 contrib-2.1.0 % asp/lwip/contrib-2.1.0 {2 KT v 7 4 5,

(contrib-2.1.0 {2 ASP # — % /U] ethernet i K7 A \2NBINE5)

(5) asp/lwip/patch/contrib-2.1.0 % asp/lwip/contrib-2.1.0 (Z K7 v 7 35, (contrib-2.1.0 D <

F % k)

(6) asp/lwip/patch/lwip-2.1.3 % asp/lwip/lwip-2.1.3 |2 K7 v 7 9%, (contrib-2.1.0 DX v F %

J k)
6.7 RTOS (S &k H4aE

pdic 7« L7 F U DE TIZ base_platformh £ > 27 Vv —R7 57 A Vv %EEL, ZTO7 7 AV
TOPPERS BASE PLATFORM WODOLLFDEY 2 —AinbBRENS, 2D 7 7 A LHIZ RTOS & D
API O~ 7 b EREITV, Y/ RERLFEZIMZ DI LICLY, fix® RTOS @ APLIZHHET 5 2

ENTES, ZO~ra%BRT557 07 FUIL 7.1 @R,
~ 7 uiETfE _HEAHY, LLTom@my,

FMP T oo
DELAY_TASK dly_tsk
SLEEP_TASK slp_tsk
TIME_SLEEP_TASK tslp_tsk
WAKEUP_TASK wup_tsk
WAIT SEMAPHORE wal_sem
TIME _WAIT SEMAPHORE twal_sem
SIGNAL_SEMAPHORE sig_sem
INTERRUPT SIGNAL_SEMAPHORE isig_sem
LOCK CPU loc_sem
UNLOCK_CPU unl_sem
LOCK_SPN loc_spn
UNLOCK_SPN unl_spn
INTERRUPT LOCK_SPN iloc_spn
INTERRUPT UNLOCK_SPN iunl_spn
ENABLE_INTERRUPT ena_int
DISABLE_INTERRUPT dis_int
#6.7.1 —Hf RTOS ~ 7 1 &%
ASP/JSP/ASP3/FMP T Do
GET_TASK_ID get_tid
ACTIVATE_TASK act_tsk
START CYCLIC_HANDLER sta_cyc
STOP_CYCCLIC_HANDLER stp_cyc
RECEIVE_DATA_QUEUE rev_dtq
TIME_RECEIVE_DATA_QUEUE trev_dtq
POLLING_SEND_DATA_QUEUE psnd_dtq
INTERRUPT POLLING_SEND_DATA_QUEUE | ipsnd_dtq

#6.7.2 “fERTOS v 7 1 &£
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TOPPERS BASE PLATFORM @ YV — A2 7 7 A WAEEIZOWTCE#H T 5, BT 7 7 AL AT A
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RH Ay B ESGE L T2 BRI OV TCEE#HEIT S, BASE PLATFORM @ Y 7 k7 = 7 bl fmp
DR—AF 4 L7 b EIZEET D,
71 HEE

W@ oOT 4 L7 N UMK AR 7.1.1 1R,

T4V Y HNE %
files T AINVVAT LD —AE A TNV —RKT7A)L RTOS [&fkAbx s
monitor HBA =R LBAFEIIO)—AL AT —FRT7 7))L
gdic GDIC FZ7 A4 RTOS B bzt
pdic PDIC FZ A /3, Cyclone V IZ N{&KAE N7 A N EFfD RTOS [ bzt
syssve malloc,calloc,free BA%&
usb USBHEA L, TRAADI KA T RTOS REifbxt it
lwip lwip 71 =L 2% 7 Web X ¥ lwip-2.1.2 & contrib-2.1.0 | ¥ — A7 L

ZHora—REy L, patch 7 4 L7 RUHO Y —RZ/4y
?:%??O’C< f:éb\

RTOS Feifbxs i

pdic @ﬁTC RTOS K%ifhﬂ()ﬂ@/l’ v 7 )b— K7 7 A )L base_platform.h #&<

7.2 CycloneVhps K54/
Cyclone V hps H K7 A /i pdic/hps_cv IZY —AT7 7 A VB3 H D,

77 AN W& 5%
device.c GPIO,DMA,LED,SW KT A /N« V—XT 7 A )L Base
device.cfg LED,SW® RTOS V YV —A7 7 A )V Base
device.h GPIO,DMA,LED,SW RZ A /N« f 7 )L—RT 7 A )L Base
i2c.c I2C RTA N V=T 7 A )b

i2c.h I2C RKIA N A, I N— KT 7 AL

mcicmd.h T35 ANV ATLIHA L 7 V—RT7 7 AL

gspi.c QSPI KT A /N« V=X T 7 A )L

gspi.h QSPI KT A N e f I NV—FRT77 A )L

spi.c SPI KTA /N V—RT 7 A )L

spi.h SPI KTA N AT N—FRT7A)L

sdmme.h SD-card KT A /N« VY—AT 7 A )L

sdmmec.cfg SD-card K7 A /3@ RTOS UV Y —A7 7 A )L

sdmme.c SD-card f > 7 )V— K « VY —AT 7 A )b

socfpga_cv.h

HPS A SIL itfif v 7 — K77 AL

usb_otg.c USB-OTG KT A /X« V) —XT 7 A )L

usb_otg.h USB-OTG RZA N LI N—RT7A)L
emac.c LWIP H EMAC R A /N V=T 57 A )L
emac.h LWIP HH EMAC FZA XN - A I )V—FRT 7 A )L
phyreg.h PHY VORI ER A I NV—RT77 AL

# 7.2.1 Cyclone Vhps K7 A /X7 7 A )L

7.3 FPGA FZ4 1\
FPGA R 7 A /0% pdic/pga (2 — A7 7 A VD3 %, FPGA DIF4EIT QSYS ORREITHED T2

IP OD_X—27 FL A%, Fi#|

CRVEEEITOVERDH D, X—AT RLADE

— R 7 7 A VHRIZEEE L TN D,

#IT fpga.h 1 /7/1/

77 AN

BES

fii%s

fpga.h

FPGA OE#HMA v 7 V— K77 A )L
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pinmode.c Arduino 7 VXN - VD GPIORE R T AN V—RAT 7 A )b
pinmode.h Arduino 7V XN - LD GPIORE R T AN A I N—RT 7 A

JV
fpgauart.c FPGAUART K7 A /N« VY —XT 7 A )L
fpgauart.cfg FPGAUART K7 A4/ a7 4Xalb—var7Zr7A)b
fpgauart.h FPGAUART Ko A /N e L I NV— KT 7 A )L
fpgaspi.c FPGASPI R A /N« V—XT 7 A )b
fpgaspi.h FPGASPI RZA N A I N—RT77A )L
fpgai2c.c FPGAI2C KT A /N« V=R T 7 A )L 1.4.1

SDA ®%2{5 BAIDIRECTION [E]#% % 9 F < 5T X J %5 O A Al HE
fpgaiZe.h FPGAI2C R5A N A2 I —RT 7 AL 1.4.1

# 1731FPGA RT7A T 7 AL

7.4 GDIC FS4 N
74 L7 bV gdic LFIZ GDIC FZ A /" %&Ff>, GDIC K7 A /3% PDIC IZIKAFEL, 731 AU
K17 Lo BsE 2 1242,

F4L27 R A ik
usb_otg usb_otg(DWC2-OTG KZ A /%) EiZfriE L, USB X Ko =T IZ
OTG #peZ 2tk 4 %
adafruit_st7735 SPI A % —7 = A AD Adafruit 1.8’LCD iZxf L C, /57 1 v 7 | fpga H
APT 229 2% 1.1.4
adafruit_ILI9341 SPI A > #—7 = A AD Adafruit 2.4’LCD IZxf LT, /57 1 v 7 | fpga H
API 235 1.1.4
adafruit_st7789 SPI A > % —7 = A AD Adafruit 1.44’LCD 12 L C. /T 7 4 v 7 | fpga A
API 235 1.1.4
aqm1284_st7565 SPIA v Z—T7xAADAQMI1284 LCDIZXf L. 77 7 « 7 API | fpga A
it
aqm0804_st07032 12C A % —7 =4 2D AQMO804LCD (ZXxf L Tx v 7 7 ¥ APl %
HEft 1.1.1
adafruit_ssd1306 12CA 2 —7 x4 XD OLEDIZX LT, 777 ¢ v 7 APl Z#&flt | 1.5.0
csp32 ESP32-UART WIFL & i3 % 114
picow PICO-W-UART WIFI % #£{4-3% 1.5.0
rom_file ROM EOTFT—X A LEHZ 7 AV E LTT 7 AT D80EL | 1.1.1
fefltd %
daytime V7 b =7 O RTC HERE 1.5.0

#£741GDICT 4L Z LY
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8 ZETHERE
Version 1.0.0 DL DOZE F B4 04 5,
version date functions
1.1.0 06/25/2018 | U— K42 U —® fopen T open =7 — & 2 72 WAREERN(T 0 7T A
D)
07/05/2018 | usb host SERIAL/PRT %515 Z T CT& 5 K 9 & IE
BLUETOOTH CLASS ?xt/is
08/24/2018 | 12C AL —7 7 KL A Bz FFDOEExfG, 12C A E Y READ A H
09/12/2018 | SOC EDS Command shell % BA%EE: & L CEMN
10/17/2018 |ui7 « L7 K ViBJI, gdic/agm1284_st7565 % 181
11/07/2018 | Watch doc K7 A /3% iBll/gpio EliA A DA EA %
1.1.1 04/09/2019 | gidc adafruit_ILI9341 % B/
04/17/2019 | gdic agm0802_st7032/fpgai2¢c Y 7 ~ R 7 A /SOK
07/05/2019 | lwip DX—T a3 %2127 v/, Fv b7 7V OREAX G
11/07/2019 | TLSF2.4.6 7 u/r— b « 7 U —%4 VK4 & 7 1 /r— MMEO JHE 8 /XA
b~ 3 S B RBEO T E xR
12/03/2019 | ROM 7 7 A /L #4iie % GDIC (28, ui/snfont_disp ([ZEETF-7 + > &7
07T LT —4E L THY AHFEREZ BN
03/31/2020 | AE U t—7® libe/LOCAL HEAP O %)
1.1.2 11/03/2020 | 7 7 A /L3 AT AT long name Z i 72 W\ E & A[RET 5
05/24/2021 | lwip O BB EAEEE TR Z 180
1.1.3 04/18/2022 | RTOS ®H#—E & « 22— LISfikERE 2800
1.1.4 12/14/2022 | USB Device HID ffi FHFFIZ Winl0 TF — % Z 572 WO, USB
R b & & IE
04/04/2023 | gdic K7 A /3% asp il & (b
04/13/2023 | lwip # 2.1.3 13—V a7 v/
1.1.5 07/13/2023 | IwIP ® OPTTEST /i TCPIP & v 7 ¥&&E % 1870
10/26/2023 | G_SYSLOG #ERF, v AT Ln 7 LIEMER NEFOPHMHIE 2175, * v
hU— 2 =& FIICEEN O E
12/12/2023 | USB 7 /341 A MSC #iE/
1.1.6 02/27/2024 | ENABLE_G_SYSLOG = true THE#E23ELIV S RO R, serial.c TXIhi
L. 10/26/2023 OxtisiE s SRS, v A AEO T —= 0 75tk
(stddev.c, sddiskio.c)
1.5.0 06/11/2024 | itron.h D ELD 5
07/01/2024 | J1—3/)v® stdint.h BUEFROKG(B.4 THABM), H o 7T 7V O &l
08/14/2024 | # A7 & =4 Ok, FreeRTOS ~X— 2D asp B —F/VHITEFH ATHEIC
EIE
12/06/2024 | PICO-W % fifi o 7= WIFI > —/L KO xfies, ESP32 & fifi »7- > — /L RIZHI
04/22/2025 | gdic/daytime % BN
06/12/2025 | gdic/adafruit_ssd1306 K7 A /N BN

Version 1.1.0 LABED =T » 2 DN % Fldk

version

B A

T 7 —HNE

1.1.0 LAFE

04/18/2020

FPGAUART @ CTS AJj%# AT 4 L7 v ar GPIO ZHWT{T-oTW
DN, FPGA ORETELL ANEXKMTE 20, 207D, BURITHEIC
CTS EEr[RE & T 5, FPGA %€ DGR THE X I ZITHOR N
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Appendix A DE0-Nano-SoC Development Kit(Atlas-SoC Kit)/DE10-Nano
DEO-Nano-Soc¢/DE10-Nano O~ — NMEFHAARAFLH T 2, Z0ax s 2 27T 5121 QSYS DOk
EELFPGAD Y7 4 Fal—a BT HINERD D,

(1)Arduino connectors E 7%

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
CN8 1 A0 - -
analog | 2 Al

3 A2

4 A3

5 A4

6 A5

# A.1.1 /£ Arduino connector X &

CN No. Pin No. | Pin4 MCU pin e
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) GPIOO0

2 D1 PIN_AF13(FPGA) TX

1 DO PIN_AG13(FPGA) RX

# A.1.2 /& Arduino connector % E

(2) LTC Connector

CN No. Pin No. | Pin 4 MCU pin Héhe
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_I2C1_SCLK SCL
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12 GND Ground
13 GND Ground
14 HPS_LTC_GPIO Select SPIM1/12C1

# A.1.3 LTC connector

Zu

A A&

SPI 5 /3w 7 % LTC Connector & AV L—7"/ 3w 7 Bfgi L CTiT- 7=,

(G A=A N

Program name

environment

detail

shield

media RAM SD #— K& USB AEVMMC)DOT A NFa s T A
sdcard - RAM SDA—FHDTZ 7 ANV AT LADT A NI T T A
FPGALCD Adafruit 1.8 TFT | RAM 75747 LCD FTRT A NI T T A
{fH.L. FPGA |2 arduion connector [ D% &3 B
MAC RAM LWLP @ DHCP 7 Z A 7 > h.ping 7 A N N a[RE/ 554k
BL, T4 V7 VU lwip I LWIP ® Y — AR E
(lwip-2.0.3/cntrib-2.0. DA EE
Flo, BREY —RIZEDEFT O/ Ny FRHLE
USBH RAM USBHRARTA NI T T A
ADXL345 RAM ADXL345 & @ 12C #15

ZOR—FReALTHELET A ARTAN

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

Appendix B DK-DEV-5CSX6N
DK-DEV-5CSX6N B% % v MEfFHARZ LT 5,
(1)Arduino connectors & 75
axRryHieL

QW Frra s 5 A

Program name

environment

detail

12C_DEMO

shield

RAM

R— FizftE® LCD/EEPROM %07 2 F 70 /' 4

QSI

RAM

QSPIT A N7 v/ A

ZOR— REMALTHE, 73y 7 LIEF /S A RTA A

12C, QSPI

2CIZA VL —TRDOR—=F DB, TI2T 4T Lo TEBLTAL—TDOFT Ny 7% L TN
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